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PREFACE TO THE NINTH 
EDITION 

HLS edition has been fully revised, brought to date, and has 

been enlarged to a slight extent. Many changes in the layout 

of the text have been made and a considerable amount*of 

new material has been added in relation to the Liability of Hospitals 

and Nursing Homes, the Law and Post-mortem Dissections, the 

Coroner and His Functions, Finger-prints, Medico-legal Aspects 

of Artificial Insemination, and Rh Sub-types, in addition to other 

siibjects. Alterations in the Law have necessitated considerable 

changes, including the addition of legislation touching the National 

Health Service Acts, the National Insurance (Industrial Injuries) 

Act, the Law Reform (Personal Injuries) Act, together with relevant 

changes in the Law relating to the Sale and Control of Poisons. 

The oi)])ortunitv aflorded by a ne\\’ edition of the book has 

been responsible for the re-writing of a number of the Sections. 

The subject of War Gases has been omitted, and tliat of the Effects 

of Blast has been relegated to the end of the Chapter on Wounds. 

In place of War Gases, a short C’hapter on the Effects of the Atomic 

Bomb has been substitiited. Recent Legal Cases exemplifying 

various aspects of Medical Juris])rudence have been added and 

the text has been more ])rofusely illustrated by ])hotographs, the 

majority of which have been included in the book for the first time. 

Some new substances have been added to the Section on 

Toxicology and include Dichloro-diphenyl-trichlorethane, or D.D.T., 

Benzedrine Sulphate, Beryllium, and Radio-active Substances. 

Chemical Tests now find their place in an apjiendix, where the 

various substances for te.st have been arranged in al])habetical 

order. 

I am sincerely appreciative of the far-reaehing assistance given 

by Dr Edgar Rentoul, my University Assistant. Not only has 

he helped to revise the legal asjjects of the entire subjeet, rendered 

valuable advice in numerous directions, but, with Dr Robert 

Richards, Lecturer in Forensic Medicine, Univ’^ersity of Aberdeen, 

and Dr Robert Brittain, presently attached to my Department, 

V 
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lie has greatly lightened numerous tedious tasks, including those of 

proof correcting and index making. 

I am grateful to Dr A. G. Mearns for the revision of his con¬ 

tribution on Food Poisoning, Stings and Bites, and the Identification 

of Maggots, together with his drawing shown in Figure 44, and to 

him and my publishers for the use of the photograph shown in 

Figure 214 ; also to Dr J. A. Imrie, Principal Medical Officer, 

City of Glasgow Police, Lecturer in my Department, for revising 

his contribution on Ethyl Alcohol and for obtaining a few of the 

photographs which have been used. 

It is a pleasure to thank the Chief Constable, City of Glasgow 

Police, for his valuable assistance and to say that I am indebted 

to members of his staff, notably Chief Inspector George Maclean, 

Identification Bureau, Police Headquarters, for his valuable 

assistance in many directions. 

To Archibald R. Jamieson, Esquire, City Analyst, and Magnus 

Herd, Escpiire, Additional City Analyst, I extend my thanks for 

their energetic co-operation in the revision of the Chemical Tests. 

My thanks are also due to W. L. Johnstone, Esquire, of that 

Department for the drawings in this connection. 

I desire to acknowledge Messrs Hanovia Limited, Slough, for 

the block used for Figure 208, and the assistance given by Mr W. J. 

Elsey, my Senior Technical Assistant. 

To the various contributors of information on points arising 

and of photographs, and to anyone who has rendered service, but 

whose name has unwittingly been omitted, I tender thanks. 

Lastly, a special acknowledgment of indebtedness to my 

publishers for sustained and valued guidance, co-operation, and 

unvarying courtesy. 

l)KrAKTMENT OF FoRENSIC MEDICINE, 

University of Glasgow, 

lOoO. 

JOHN GLAISTER. 
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CHAPTER I 

GENERAL MEDICAL COUNCIL, MALPRAXIS, 
LEGAL PROCEDURE, AND NATIONAL 
INSURANCE (INDUSTRIAL INJURIES) 

ACT, 1946 

Medical Juris})rudence, Legal Medicine, or Forensic Medicine, 
is the science concerned with the application of medical 
knowledge to certain branches of the law, both civil and 

criminal. Since members of the medical profession are liable to be 
called upon to render professional assistance, of the most varied 
character, in medico-legal cases which may later compel their 
attendance at court, it is highly important that they should 
appreciate and understand both the medical ami legal aspects of 
the subject. This involves on the part of the practitioner a know¬ 
ledge of the medical aspects of the various criminal acts which may 
come under his consideration, of the medical bearing of various 
Acts of Parliament, and of the law of evidence. 

THE GENERAL MEDICAL COUNCIL 
The General Medical Council, instituted by the Medical Act, 

1858, is the official body statutorily charged with the supervision 
of the medical profession in this country. The principal objects of 
the Medical Act are to supervise medical education and establish 
an official register of medical practitioners known as the Medical 
Register. 

The General Medical Council consists of thirty-nine representa¬ 
tives, of whom eighteen are ajipointed by the LTniversities in the 
United Kingdom having medical faculties, nine by the Medical 
Corporations, five by His Majesty in Council, and seven by election 
by the medical profession. For dental business, three' dentists 
who are members of the Dental Board, are added. The Cbuncil i.s 
divided into branch councils for England, Scotland, and Ireland. 
Eire has had its own medical council and Register since 1027. Each 
of the branch councils has a separate Register. 

The Medical Act enables the public to identify the qualified 
practitioner, but does not prevent the public from seeking medical 
assistance from unregistered persons. 

The most important limitations which the Act imposes unon 
the unregistered practitioner are that he is forbidden to use any 
title which he does not possess, or to pretend that he is a qualifie'd 
doctor. He cannot recover fees in a court of law, poisons niay not 
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be supplied by liiui, or dispensed by a pluinnaeist on bis |)reseript ion, 
and be eannot sign valid eertifieates. He is also precluded from hold¬ 
ing medical a})pointnients in the public service, and from ])ractising 
under the National Health Service Acts, or from holding Crown 
a})])ointments. He may not, apart from urgent necessity, attend 
maternity cases unless under the direction and personal supervision 
of a duly cpialilied medical ])ractitioner, and he cannot, by virtue 
of the Venereal Disease Act, 1917, treat venereal diseases, i^lrther, 
only duly qualified and registered medical ])ractitioners, if they so 
tlesire, are exempted from serving on juries. 

It is the act of registration which renders the practitioner legally 
qualified to practise, and not his medical qualifications. Therefore, 
it is most important that all who become medically qualified shoukl 
be registered. 

The duty of the Registrar is to keej) the Register correct, and 
to erase the names of all registered persons who have died. To 
enable the Registrar to fulfil this duty, he may write to any 
registered person, at the address shown on the Register, to inquire 
whether he has ceased to practise, or has changed his residence, 
and if no answer is received within six months from sending the 
letter, the name of that person may be erased from the Register. 
A name so erased may be restored by direction of the Council. 

The Council recommends the curriculum, and range of subjects of 
medical study, and ensures that adequate standards are maintained. 

It is also responsible for the preparation of the British Pharma¬ 
copoeia, and the regulation of the curricida and examinations for 
Diplomas in Dentistry and Public Health. 

The Council, by enactment strengthened b}^ decision of the 
courts of law in their interpretation of the Medical Act, has attained 
the position of a court of justice. A Penal Cases Committee decides 
in advance which cases shall come before the Council for inquiry. 
When acting as a court of medical discipline and conduct, the 
Council conforms in ])rocedure to that of a court of law, except that 
it has not the })ower to compel attendance of witnesses, to administer 
oaths, or to com])el ])roduction of documents. The verdicts are 
either guilty or not guilty “ of infamous conduct in a professional 
resj)ect,” and when the former verdict is pronounced, the sentence is 
erasure of the name of the offending person from the Medical 
Register. In certain cases sentence may be ])ostponed and the 
offender may be ordered to a])pear for judgment following a period 
of probation. Section 29 of the Medical Act, 1858, states that: 
“If any registered medical practitioner shall be convicted in England 
or Ireland of any felony or misdemeanour, or in Scotland of any 
crime or offence, or shall after due inquiry be judged by the General 
Council to have been guilty of infamous conduct in any professional 
respect, the General Council may, if they see fit, direct the Registrar 
to erase the name of such medieval ])ractitioner from the Register.” 
A conviction before a court-martial, or the court of another country, 
or the finding of a Divorce Court against a doctor that he has 
committed adultery with a patient, or a member of a patient’s 
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family, are not convictions within the meaning of section 2!J, and 
the facts must be inquired into. If the practitioner has been con¬ 
victed within the meaning of this section he may not seek to 
disprove the facts which the court has found proved. The Council 
was inclined to apply this rule to the findings of the Divorce Court, 
but the House of Lords held in the Spackman case ^ that this was 
wrong and that a practitioner might bring evidence traversing the 
findings of the Divorce Court. The facts of the case in question 
were that a registered medical practitioner was found by the Divorce 
Court to have committed adultery in circumstances associated with 
professional relationship, and the General Medical Council considered 
the removal of his name from the Register for “ infamous conduct in 
a professional respect.” Before the Council, the practitioner 
asked permission to call witnesses other than those who had testified 
at the divorce proceedmgs, but this request Avas refused, and the 
Council proceeded to direct removal of the name. Appeal was then 
made to the Divisional Court, but this Court upheld the decision 
of the Council. Subsequently, the Court of Appeal reversed this 
decision and the case proceeded to the House of Lords. In 1943, 
the House dismissed the appeal of the Council, and quashed its 
direction that the name of the practitioner should be struck off 
the Register. The Lord Chancellor said that the question was 
whether the Council reached its decision after due mquiry. The 
decree of the Divorce Court provided a strong prima facie case, 
but the duty of considering the defence before pronouncing the 
accused guilty rested with the tribunal. What mattered was that 
the accused was not to be condemned without being given a fair 
chance of exculpation. The Council was entitled to attach to the 
conclu.sion of the Divorce Court judge all the weight due to the 
effect of sworn testimony upon a tramed judicial specialist, but 
that did not exonerate the Council from failing to allow the accused 
to put before it relevant matter in support of denial. This decision, 
therefore, does not give the Council licence to refuse to hear evidence 
tendered in mitigation of a serious offence. In March 1944, the 
Council summoned Dr Spackman to attend a new inquiry,' and 
found the charge of adultery proved but did not see fit to direct the 
erasure of his name. The president observed that the doctor’s 
conduct during the two years which had elapsed since the divorce 
proceedings had been irreproachable ; nevertheless, the Council’s 
decision mu.st not be taken as condoning a grave professional 
ottence. 

The Hennessy Case ^ is also of outstanding im])ortance Dr 
Hennessy was slandered by a former patient, whose comidaint to 
the General Medical Council resulted in the doctor’s name bein- 
struck off the Register. He won his action for slander, and subse'- 
quently the Council restored his name to the Rec/ister After 
announcing the restoration, the President of the Council said that 

this IS a case in which a Judge of tlie High Court, in a judgment 
delivered by him, intimated that the Council (to quote the learned 
judge s own words) not having the advantage of the great mass of 
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evklence that had been put before him, and Avhich was not put 
before them liad ‘ in the absence of adequate evidence ’ : (and they 
could only deal with the matter in evidence before them) ; come to 
a conclusion adverse to the practitioner, which had resulted, in the 
hrm and clear view of the learned judge, in a gross miscarriage of 
justice. Ihe transcript of the additional evidence has been carefully 
considered by the Council, and in view of this additional evidence 
the Council have taken the earliest opportunity of restoring the 
name of the practitioner to the Register. 

But I must emphasise that it is imperative in all inquiries 
held by the Council under Section 29 of the Medical Act, 1858, that 
an accused practitioner should call before the Council all material 
and relevant evidence in support of his case. If he neglects to do 
so, he does so at his own peril. The Council can only deal with any 
case on the evidence before them. If there is evidence that is relevant 
and could be adduced on behalf of the practitioner and is not so 
adduced, the responsibility of any adverse view by the Council 
must rest with the accused practitioner.” 

The verdict, guilty of infamous conduct in a professional respect, 
has been defined in the Court of Appeal in the following terms :— 
“ If it is shown that a medical man, in the pursuit of his profession, 
has done something with regard to it which would be reasonably 
regarded as disgraceful or dishonourable by his professional brethren 
of good repute and competency, then it is open to the Council to 
say that he has been guilty of ‘ infamous conduct in a professional 
respect.’ ” A doctor, whose name is erased from the Medical Register 
by the Council, has a right to appeal to the High Court in England, 
or to the Court of Session in Scotland, only on the ground that the 
inquiry by the Council was misconducted in some serious manner, 
or led to a substantial miscarriage of justice. 

In the case of dentists, however, the Dentists’ Act, 1921, confers 
upon them the right to appeal against removal of their names from 
the Dentists’ Register, and permits any dentist so aggrieved to 
appeal to the High Court in England, or to the Court of Session in 
Scotland, which may rehear the whole inquiry. Under the Dentists’ 
Act, 1921, a dentist may, if he so desires, have his name deleted 
from the Register. The courts, however, have held that a medical 
practitioner’s name cannot be removed from the Register merely 
at his own request, without conqiliance with certain provisions.^ 

From time to t ime the Council have enlarged the scope of matters 
embraced within the meaning of the words, “ infamous conduct 
in a professional respect.” The following summary of the 
resolutions and decisions of the Council upon forms of professional 
misconduct, brought before the Council in the exercise of its dis¬ 
ciplinary jurisdiction over the members of the medical and dental 
professions, has been publisheil by the Council and is referred to 

popularly as the “ Warning Notice.” 

The summary of instances of professional misconduct does not 
constitute a com])lefe list of the offences which may be ])unished 
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by erasure from the Register, and the Council is in no way precluded 
from considering and dealing with any form of professional mis¬ 
conduct, as, for example, immorality involving abuse of professional 
relationship, which may be brought before it, although it may not 
appear to come within the scope or precise wording of any of the 

categories set out below. 

Certificates, notifications, reports, etc. 

Registered medical practitioners are in certain cases bound by¬ 
law to give, or may be from time to time called upon or requested to 
give, certificates, notifications, reports, and other documents of a 
kindred character, signed by them in their professional capacity, 
for subsequent use either in courts of justice or for administrative 
purposes. 

Such documents include, among others, certificates, notifications, 
reports, etc., given in connection with :— 

The Acts relating to births, deaths, or disposal of the dead ; 
The Acts relatmg to lunacy and mental deficiency and their Rules; 
The Vaccination Acts and their Orders ; 
The Factory Acts and their Regulations ; 
The Education Acts ; 
The Public Health Acts and their Orders ; 
The National Insurance (Industrial Injuries) Act ; 
The Acts and the Orders relating to the notification of infectious 

diseases ; 
The National Health Service Acts and their Regulations ; 
The Old Age Pensions Acts and their Regulations ; 
The Merchant Shipping Acts ; 
Sickness benefit, insurance and friendly societies ; 
The issue of Foreign Office passports ; 
Excusing attendance in courts of justice, in the public services, 

in public offices, or in ordinary employments ; 
Naval and military matters ; 
Matters controlled by the Ministry of Pensions. 

Any registered practitioner shown to have signed or given under 
his name and authority any such certificate, notification, report, 
or document of a kindred eharacter, which is untrue, misleading, 
or improper, whether relating to the several matters above specified 
or otherwise, is liable to have his name erased from the Register. 

Beside having his name erased, the medical practitioner may run 
the risk of criminal prosecution, as instance, cases of medical 
practitioners having been sentenced to imprisonment for issuing 
false medical certificates to members of the Armed Forces (see 
also p. l<)4). 

Unqualified assistants and covering. 

Ihe employment by any registered medical practitioner in con¬ 
nection witli lus professional practice of an assistant who is not duly 
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(jiialified or registered, and the permitting of such unqiialitied person 
to attend, treat, or perforin operations upon patients in respect of 
matters requiring professional discretion or skill, is in the opinion 
of the Council in its nature fraudulent and dangerous to the public 
health ; and any registered medical practitioner who is shown to 
have so emjiloyed an unqualified assistant is liable to have his 
name erased from the Medical Register. 

Any registered medical practitioner who by his presence, counten¬ 
ance, advice, assistance, or co-operation, knowingly enables an 
unqualified or unregistered person, whether described as an assistant 
or otherwise, to attend, treat, or perform any operation upon a 
patient in respect of any matter requiring professional discretion 
or skill, to issue or procure the issue of any certificate, notification, 
report, or other document of a kindred character, or otherwise to 
engage in professional practice as if the said person were duly 
qualified and registered, is liable on proof of the facts to have his 
name erased from the Medical Register. 

This does not apply to the training of bona fide students, or 
the legitimate employment of dressers, dispensers, surgery attendants, 
and skilled mechanical or technical assistants, under immediate 
personal supervision of a registered medical practitioner. 

Sale of poisons. 

The employment, for his own profit and under cover of his ov n 
qualifications, by any registered medical practitioner who keeps a 
medical hall, open shop, or other place in which scheduled poisons 
or preparations containing scheduled poisons are sold to the public, 
of assistants who are left in charge but are not legally qualified to 
sell scheduled poisons to the public, is in the opinion of the Council 
a practice professionally discreditable and fraught with danger to 
the public, and any registered medical ])ractitioner who is proved 
to have so offended will be liable to have his name erased from the 

Medical Register (see p. 500). 

Dangerous drugs. 

The contravention by a registered medical ])ractitioner of the 
provisions of the Dangerous Drugs Acts and the regulations made 
thereunder may be the subject of criminal proceedings, and an\ 
contravention of the Acts or the regulations, involving an abuse 
of the privileges conferred upon registered medical practitioners, 
whether such contravention has been the subject of criminal proceed¬ 
ings or not, will, if proved to the satisfaction of the Council, rendei 
a registered medical practitioner liable to have his name erased 

from the Medical Register (see p. 510). 

Association with unqualified persons. 

Any registered medical practitioner who, either by administering 
ansesthetics or otherwise, assists an umpialified or unregisterec 
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person to attend, treat, or perfonn an operation '‘I’™ 
person, in respect of matters requiring professional discretion or 
Lill, will be liable on proof of the facts to have his name erased 

from the Medical Register. 

Advertising and canvassing. 

The practices by a registered medical practitioner : 

{a) of advertising, whether directly or indirectly, for the 
purpose of obtaining patients or promoting his own 
professional advantage ; or, for any such purpose, of 
procuring or sanctioning or acquiescing in the publica¬ 
tion of notices commending or directing attention to 
the practitioner’s professional skill, knowledge, services, 
or Cj[ualifications, or depreciating those of others ; or 
of being associated with or employed by those who 
jirocure or sanction such advertising or publication, and 

{b) of canvassing or employing any agent or canvasser for the 
purpose of obtaining patients ; or of sanctioning, or 
of being associated with or employed by those who 

sanction, such employment ; 

are in the opinion of the C’ouncil contrary to the public interest and 
discreditable to the profession of medicine, and any registered medical 
practitioner who resorts to any such practice renders himself liable 
on proof of the facts to have his name erased from the Medical 
Register. 

Association with uncertified women practising as mid¬ 
wives. 

Any registered medical practitioner who, by his countenance 
or assistance, or by issuing certificates, notifications, or other docu¬ 
ments of a kindred character, enables uncertified persons to attend 
women in childbirth otherwise than under the direction and personal 
supervision of a duly qualified medical practitioner, will be liable 
to have his name erased from the Medical Register. 

By a Resolution adopted by the Council, any registered medical 
practitioner who knowingly and wilfully assists a person who is not 
registered as a dentist in performing any operation in dental surgery, 
either by administering aneesthetics or otherwise, will be liable on 
proof of the facts to be dealt with by the Council as having been 
guilty of infamous conduct in a professional respect. 

The Council does not of itself initiate proceedings against members 
of the medical and dental professions. It takes action only in cases 
01 criininal conviction, or of judicial censure, officially brought to 
its notice, or in cases of formal comjilaints, supported by evidence, 
brought before it by responsible persons or bodies. When a member 
o the medical or dental profession is convicted in a court of law, 
the tact is reported to the Council. After consideration of the facts 
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by the 1 enal Cases Committee, the delinquent may be summoned 
o appear before the Council or, alternatively, he may be sent a 

warning that the matter has been noted and that there should not 
be a repetition of the offence. 

^ A short draft bill has been submitted by the Council to the 
(loveriunent which includes important jirovisions such as givino- 
practitioners a right of appeal to the courts against penal erasure 
troin the Medical Register, giving the Council statutory power to 
restore the names of practitioners to the Register after peiial erasure, 
enabling the Council to take evidence on oath and to compel 
attendances ot witnesses by subpcena, and enlarging the direct 
reiiresentation of the jirofession on the Council. 

NATIONAL HEALTH SERVICE ACT, 1946 
NATIONAL HEALTH SERVICE (SCOTLAND) ACT, 1947 

These Acts contain provisions for the preparation and publication, 
by Executive Councils, of lists of medical practitioners, dentists, 
and pharmacists who undertake to provide their respective services 
under the Acts. Provision is also made for the constitution of 
Tribunals with the power to order the removal of the names of 
])ractitioners, dentists, or pharmacists from these lists. The Tribunals 
consist of a chairman and two other members. In England, the 
chairman is appointed by the Lord Chancellor, and must be a 
barrister or solicitor. In Scotland, he is appointed by the Lord 
President of the Court of Session, and must be a practising advocate 
or solicitor. One of the other members is a person appointed, 
in hlngland, by the Minister of Health, and, in Scotland, by 
the Secretary of State, after consultation with representatives of 
the Executive Councils. The other member, referred to as the 
practitioner member, is a member of the profession concerned, for 
example, medical, dental, or ])harmaceutical, and is appointed, in 
England, by the Minister of Health, and, in Scotland, by the 
Secretary of State, after consultation with the appointed repre¬ 
sentatives of that profession. 

The ])urpose of these tribunals is to inquire into cases where 
representations are made in the prescribed manner to the Tribunal 
by an Executive Council, or by any other person, that the continued 
inclusion of any person in any list ])repared under these Acts would 
be prejudicial to the efficiency of the services in question. The 
Tribunal, on receiving representations from an Executive Council 
shall, and in any other case may, inquire into the case and, if they 
are of the opinion that the continued inclusion of the said person 
in any list to which the representations relate would be prejudicial 
to the efficiency of the said services, shall direct that his name be 
removed from that list, and may also, if they think fit, direct that 
his name be removed from, or not be included in, any corresponding 
list kept by any other Executive Council under these parts of these 

Acts. 
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An appeal lies, in England, to the Minister of Health and, in 
Scotland, to the Secretary of State, from any direction of the 

Tribunal. 

VENEREAL DISEASE ACT, 1917 

This Act was passed to prevent the treatment of venereal disease 
otherwise than by duly qualified medical practitioners, and to control 
the supply of remedies for the purpose of treatment. 

CANCER ACT, 1939 

Under this Act, it is illegal to take any part in the publication 
of an advertisement offering to treat any person for cancer, or to 
prescribe any remedy for it, or to give any advice for its treatment, 
or to refer to any article in terms calculated to lead to its use in the 
treatment of cancer. The Act is not intended to apply to those 
who publish as a reasonable necessity to bring the advertisement 
to the notice of certain specified persons such as a local authority, 
those controlling hospitals, medical practitioners, nurses, chemists, 
students of these professions, or sellers of surgical appliances. 

MALPRAXIS 

Malpraxis means failure in the exercise of a reasonable degree of 
skill and care on the part of a medical practitioner in his treatment 
of a patient. The public who entrust themselves to the care of 
registered practitioners are entitled to demand and to expect from 
them the exercise of reasonable skill and care. In order to define 
the terms ‘ reasonable skill ” and “ reasonable care ” it is necessarv 
to consider the definitions which have been given m the courts of 
law. The question whether or not malpraxis exists in any given 
case must depend upon the inherent facts, but, from the consideration 
of many cases, it seems clear that very considerable carelessness in 
the conduct of a case is necessary to establish proof of malpraxis 
in a court of law. Only a judge or jury after hearing the evidence, 
can say whether the medical practitioner did, or did not, use a jiroper 
degree of skill and care. It has been ruled that a doctor is not 
responsible for an error in judgment, and that he is bound to bring 
to the discharge of his duty only reasonable care, skill, and know¬ 
ledge. In the case of Lanphier v. Phijios,'* the judge, in directing 
the jury, stated that every person who entered into a learned 
profession undertook to bring to the exercise of it a reasonable 
degree of care and skill. He did not undertake to perform a cure 
or to show the highest possible degree of skill. There might be 
persons who had higher education and greater advantages than he 

freasonable, and competent 
degree of skill, and the question was whether the injurv must be 
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referred to the want of a proper degree of skill and care or not. In 
the case ot Rich v. Rierpont,^ it was stated that a medical man 
was certainly not answerable merely because some other practitioner 
might possibly have shown greater skill and know'ledge, but he was 
loiind to have that degree of skill and knowledge w hich could not be 

denned, but which in the opinion of the jury was a competent degree. 
It w as not enougli that medical men of far greater experience or 
ability might have used a greater degree of skill or that the person 
charged might have used more care. The question was whether there 
had been a w ant of competent care and competent skill to such an 
extent as to lead to the bad results. It had also to be considered 

whether the amount of care and skill bestowed was up to the average 
of the reasonable skill and diligence ordinarily exercised by the pro¬ 
fession as a whole, not that exercised by the thoroughly educated, 
but the average of the thorough, the w'ell, and the moderate, all, 
in education, skill, and diligence.” To this there must be added an 
allowance for particular circumstances of position, whether urban 
or rural, near a centre of population or remote. It is obvious that 
the term “ reasonable ” must be applied relatively. For example, a 
rural practitioner cannot be expected to have the surgical resources 
of a hospital surgeon. All that the law demands is the exercise of 
such an amount of skill as should be possessed by everyone who 
has qualified as a medical practitioner. It has been held that a 
doctor is not responsible where, in the treatment of a case, a drug 
has been administered and wfiiich, contrary to ordinary experience, 
has acted disastrously. Errors in diagnosis are not necessarily due 
to ignorance, and no guarantee is given or implied that a medical 
practitioner will diagnose correctly the condition from which the 
patient suffers. In all cases the standard of care and competence 
varies in accordance with the specific circumstances. A specialist 
consulted in regard to his specialty might probably be held liable 
for negligence in respect of treatment wiiich in an ordinary, or junior, 
member of the profession might be regarded as satisfactory. The 
forming of fixed standards is impossible, and the degree of skill can 
only be assessed by having regard to the experience of the one 
who treats. If it is found that there has been a lack of reasonable 
skill and care in any given case, the patient is entitled to recover 
damages from the practitioner in respect of any injury which has 
resulted from that cause, and it becomes a question for the jury to 
say whether any injury is attributable to the w^ant of a reasonable 
and proper degree of skill and care. The case of Whiteford v. 
Hunter and Gleed « lias been described as disquieting to the medical 
profession. Rut briefly, tlie facts of this case are that a seventy- 
year-old plaintiff' sued a surgeon and a general jiractitioner for 
damages on the ground of their negligence in wrongly diagnosing 
his condition. They had told him, he said, that he was suffering 
from cancer and had only nine -months to live. He thereupon gave 
up his business and went to America to die. An American surgeon 
hlul tlien operated upon }.ini for a bladder complaint, wliiel, lie 
declared 1™.-! the .sole and obvioirs can.so of the condition. In 
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plalulitr clainu'd that he had suttered pecuniary loss and ''^Mital 
a‘n)ny as a result of defendants’ mistake. Mr Justice Birkett held 
that "no negligence could be attributed to the general practitioner. 
With reo-ard to the surgeon, it was now admitted that the diagnosis 
was wrong. The surgeon had done nothing afterwards to confirm 
or verify it. His Lordship said he was clearly of opinion that the 
surgeon was negligent in not making a microscopical examination^, 
he was lacking in his duty in taking no step to check or verify his 
diagnosis, and also in not making a cystoscopic examination. 
Judgment was entered against the surgeon for £6300. A stay of 
execution was granted with a view to appeal. The appeal was 
upheld. Mr Justice Asquith, in giving judgment, said that a doctor 
was not liable in negligence by reason only that he had made a 
mistake in diagnosis. Leave has been granted for an appeal to 
the House of Lords. The basis of these cases is usually founded 
on badly united fractures, injuries involving nerve complication 
with resultant loss of power, improperly reduced dislocations or the 
like, although unusual claims are occasionally intimated. In all 
cases of likely bone injury, radiological examination should be 
insisted upon. The case of Baldwin v. Lord and Others is of interest.^ 
A man was admitted to hospital and an operation for grafting 
a piece of bone from his leg into his right wrist was performed 
successfully. A tourniquet applied to the patient’s leg was, however, 
left in position for a period of eleven hours. The patient died 
despite a blood transfusion. Both the infirmary and the surgeons 
were sued. Liability was admitted and £4000 with costs was 
awarded. 

Under circumstances when the neghgence shown is so gross in 
character as to amount to recklessness, criminal prosecution may 
residt. In these cases the nature and degree of the negligence must 
be of such a degree as to convince the jury that it should be 
punished. It is clear, therefore, that what might amount to 
negligence in a civil action would not necessarily warrant a conviction 
on a criminal chariie. 

In the case of R. v. Bateman,® the Lord Chief Justice said 
that in a civil action for negligence, the extent of a man’s liability 
depends on how much damage he causes ; in a criminal trial it 
depends on how negligent he was. 

The case of R. v. Wight provides a good example of a criminal 
prosecution. The accused, a medical practitioner, was charged 
with having caused the death of a woman while dehvering her with 
forceps, he being at the time under the influence of alcohol. It was 
shown in evidence, however, that the cause of his condition was not 
alcohol but chloral hydrate. He was convicted and sentenced to 
three months’ imprisonment. The comments of the judge indicated 
that no medical man was entitled to practise his profession while 
under the influence of any drug or other narcotic substance, and that 
had alcohol been proved the cause of the prisoner’s condition, a 
much more severe sentence would have been passed. 

Lord Lllenborough has held that if a person acting in a medical 
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Ccipaoity ho guilty ot Tnisooiiduct arising either from gross ignorance 
or criminal inattention l)y ^vlli(•ll tlie [)atient dies, he is gnilty of 
manslaughter. 

The rarity of crimina l prosecutions may be taken as an indication 
of how serious a degree of recklessness has to be committed before 

members of the profession are brought within reach of the law, and 
how rarely criminal negligence is found in medical practice. 

LIABILITY OF HOSPITALS AND NURSING HOMES 

It has long been established as a rule of Scots law that a master 
is liable for the wrongful or negligent acts of his servants. 

Hospitals and nursing homes are therefore clearly liable for the 
negligent acts and omissions of their non-medical staff’s. 

The medical staffs are, however, in a different position because 

between them and the managers of hospitals there is no true 
relationship of master and servant. The reason for this is that the 

managers of hospitals have no right of interference or direction as 
to the way the work is to be done. The contract is not service 

but an agreement to render services, and the obligations of the 

hospital authorities are fulfilled when they appoint personnel who 

are fully qualified and competent. Foote v. Greenock Hospital.® 
The position in England was similar to that in Scotland and it 

was decided by a number of cases that hospitals were not responsible 
for the negligent acts of doctors, Hillyer v. St Bartholomew’s 

Hospital,^® or of nurses, Strangways-Lesmere v. Clayton.Nursing 

homes were held to be in a different position, and it was decided 
that the proprietors of a nursing home were responsible for damages 

for injuries caused by the negligence of two trained nurses employed 

by them in the home, Powell v. Streatham Manor Nursing 

Honie.^^ 
The law as thus stated was, however, considered in the case of 

Gold V. Essex C.C.^^ This case decided that a hospital was liable 

for the negligent acts of a radiograjiher employed by them. Tlie 

court in this instance decided that a hospital does undertake 

maintenance, treatment, and nursing and that it must fulfil such 
obligations through its servants, nurses, and radiogra})hers for whose 

wrongful or negligent acts it is res])onsible. 
This decision raises difficulties. It leaves doubtful the ])osition 

of house ])hysicians and surgeons and even throws doubt on the 

position of visiting physicians and surgeons. Under the National 
Health Service Act, 1940, and the National Health Service (Scotland) 

Act, 1947, it is the duty of the Minister to ])rovide hosifitals to meet 
reasonable requirements; it is also his duty to ])rovide inedical, 

nursing, and other services, and the services of specialists. Accepting 

the reasoning exjiressed in the case of Gold v, Essex C.C. it might 
be held that this makes regional hospital boards and boards of 

governors resjionsible (under section 13 of the Acts) for the negligent 

acts and omissions of all those whom they employ to carry 
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(Hit their duties under tlie Aets, ineluding visiling physieiaiis and 
surgeons 

it will thus be recognised that there is lack ot finality in the 
present state of the law with regard to the liability of hospitals and 

nursing homes. 

LEGAL CRIMINAL PROCEDURE 

ENGLISH PROCEDURE 

In England there is a Director of Public Prosecutions. The 
duties of this official, under the direction of the Attorney-General, 
are, among others, to institute, undertake, or carry on criminal 
proceedings at any stage and in any court, and to give advice and 
assistance to persons, whether officials or not, concerned in a criminal 
proceeding. He undertakes all cases punishable by death, and 
cases of importance or difficulty, or in which, owing to special 
circumstances, or the refusal or failure to proceed with a prosecution, 
intervention on the public behalf is necessary for the prosecution 
of the offender. 

English Criminal Courts. 
Magistrates’ Court of Petty Sessions. 

This is a Court of Summary Jurisdiction, or a Court of First 
Instance. 

Two or more Justices of the Peace or one professional magistrate, 
either sitting alone or with other Justices, preside in the court, 
which tries petty offences and passes sentence. In all serious 
charges, before a prisoner can be committed for trial, the witnesses 
in the case give their evidence on oath before a body of Justices, 
who elect their chairman, and in the presence of the accused, and 
in open court. The accused is entitled to give evidence on oath 
and to call witnesses. When making preliminary incpiirv as to 
whether an accused person shall, or shall not, be committed for 
trial by a jury, the Justices are termed “ examining magistrates ” 
or “ examining Justices.” The evidence is recorded in writing, 
and after being read over to the respective witnesses is signed bv 
them and by the presiding Justice. The evidence of each%vitness 
so recorded is termed a deposition and these depositions form the 
basis of the evidence led at any subsequent trial of the accused 
person, the various witnesses being expected to adhere to their 
respective depositions. From the evidence given, it remains for the 
Justices to (lecide whether or not the accused shall be committed ’ 
for trial at the Quarter Sessions or Criminal Assize Court accordimr 
to the nature of the offence. If there is not a prima facie cas? 
established against the accused he is discharged, but this is not 

sareTirg^''^'^' acquittal since he may be arraigned again on tlie 
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Court of Quarter Sessions. 
I’his court is lick! four times annually in each county, county 

borough, and city, but “ adjournecl Sessions ” are held at intermediate 
dates. It has both civil and criminal jurisdiction, and is presided 

over by an assembly of Justices of the Peace, who elect their 

chairman, usually a barrister since it is essential that the chairman 
of such a court should have considerable knowledge of the law. In 
the cities and the county boroughs this court is ])resided over by a 

Recorder, who is a practising barrister elected from the circuit in 

which the city, or the county borough, is placed. The only whole- 
time Recorder is the Recorder in London who sits in his special 

court at the Central Criminal Court (“ Old Bailey ”). The court 
may try indictments for any offences within the county with certain 

exceptions, for example, capital felony, forgery, bigamy, and all 
offences punishable with imprisonment for life. The usual classes 

of case which are dealt with comprise the lesser felonies and 
misdemeanours. As an a])pellate court, it may confirni, reverse, or 

vary the decisions of the Courts of Summary Jurisdiction. 

Court of Assize. 
A Judge of the King’s Bench Division of the High Court or a 

Commissioner specially apiiointed, presides at the Criminal Assize 

Court Each county has three to four Assizes annually, but in 

London and its suburbs the Assizes are held monthly at the Central 

Criminal Court (“Old Bailey”). The Judge or Commissioner 

travels a “ circuit ” of assize towns and in each he holds a court 
The court tries prisoners on indictment before a jury, am. an appeal 

aaainst a conviction lies to the Cburt of Criminal Appeal. 
The procedure at a trial in the Criminal Assize Court may be 

summed up shortly. The prisoner having tendered a plea of not 
guilty,” and the jury having been sworn, the prosecuting counsel 

^ens the case against the prisoner by outhnmg brieBy the facts 

to wliicli tlie witnesses lie is about to call will testify. He ne, t 

calls and examines his witnesses in turn This part of 
tion of a witness is called the examination-m-chief. Each fitness, 

at the conclusion of this examination, may ^>0 
counsel for the accused, or hy the accused himself ^esente 

by counsel, after which prosecuting counsel may ead 

»4ness on points brought out in cross-examination. ''''V'L 'S,,e,s 
examine tlm witness on any fresh sidiject of evidmice. f “ ^ 

is to be asked further questions, these must be put ''y 

After the witnesses have been called, the case ^ „nnilnet 

dosed. If counsel for the ‘>of<;-e calls its'iition will 
their examination-in-chief, and conn. l „pfprence to 
cross-examine them. Thus the posj^ion o cm ^ 

the defence Witnesses IS reversed. ^ prisoner 

defending "counsel aihlresses the i^na\\y, the 

X‘tmr™r'‘'nfe Hi:r;Tire to consider their verdict. 
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ir l),)\vov('r, defending eounse] does not, propose to ealI witnesses 
the order of |)ro(!ednre is changed to this extent, namely, tliat at 
the end of the evidence for the prosecution, prosecuting counsel 
proceeds to address the jury, after him defending counsel, and then 
follows the summing-up of the judge. If the prisoner is not defended 
by counsel, the right of addressing the jury possessed by prosecuting 

counsel is denied him. 
In any case where a medical witness has given evidence m a court 

in which an accused person is committed for trial, he, in common 
with other witnesses, is bound over to give evidence at the Criminal 

Assize C'ourt. 

King’s Bench Division of the High Court. 

An appeal from the inferior criminal courts lies to this court, 

by a stated case on a point of law. 

Court of Criminal Appeal. 

In certain circumstances, a convicted person may appeal to the 
Court of Criminal Appeal, presided over by the Lord Chief Justice 
of England, and not less than, but usually, three judges of the 
King’s Bench Division of the High Court. It may decide by a 
majority. The court has a wide range of jurisdiction and can cpiash 
a sentence and substitute the one it thinks ought to have been 
passed, and it can substitute a verdict for that in fact returned 
where it is justified by the evidence. Thus it can increase sentences 
or penalties. 

House of Lords. 

An appeal lies to the House of Lords from the judgment of the 
Court of Criminal Appeal, but only where the Director of Public 
Prosecutions, or the prosecutor, or defendant obtains a certificate 
of the Attorney-General that the decision involves a point of law 
of exceptional public importance, or that it is desirable in the public 
interest that a further appeal should be brought. Such appeals 
are few. On a])peals, only lords who hold, or have held, high 
judicial office act as judges. 

In addition to the foregoing (Viminal Courts, there are the 
County Court, the (-ourt of Assize, the King’s Bench Division of 
the High Court, the Court of Appeal, and the House of Lords, which 
are concerned with civil actions. 

The Coroner and the Coroner’s Court. 

The office of the Coroner is of great antiquity and there is now 
no record of its origin. 

The Coroner has authority to inquire into the causes and 
circumstances of deaths, to deal with treasure trove, to execute 
writs in place of the Sheriff and, in the (dty of London, to hold 
mque.sts on non-fafal fires. 



18 MEDICAL ,1URISFRUDENCE 

There are three kinds of Coroners, namely, (V)roners ex-ofiicio. 

Franchise Coroners, and County and Burgh Coroners. For present 

])nrposes, the County and Burgh Coroners need only be considered, 
and these are appointed by the county and borough councils, 

respectively. 
By the Coroners (Amendment) Act, 192(5, s.l, no person is 

cpialified to be appointed a County Coroner or a Borough Coroner 
unless, with certain exceptions, he is a barrister, solicitor, or legally 

qualified medical practitioner, of not less than five years’ standing 

in his profession. 
Everj^ Coroner must appoint a deputy Coroner who possesses 

the necessary qualifications of a Coroner. 
The jurisdiction of a Coroner is restricted to tlie district to 

which he has been appointed. Where, however, death has taken 
place in a prison situated in a borough, which has a Borough Coroner, 

the jurisdiction of the County Coroner ])revails to the exclusion of 

the Borough Coroner. 
The main duty of a Coroner is to inquire into the circumstances 

of certain deaths occurring within his jurisdiction. 
There is an obligation on the Coroner to make an inquiry when 

he is informed that a dead body is lying within his jurisdiction, 

and there is reasonable cause to suspect that such a person has 

died either a violent or unnatural death, or has died a sudden 

death of which the cause is unknown, or that such person has died 
in prison, or in such place or under such circumstances as to require 

an inquest. (Coroners Act, 1887, s.3.) 
It should be clearly understood that it is contrary to the coimnon 

law of England ” for anyone to bury the body of a person dying 

from a violent death, or to dispose of a body so as to prevent the 

holding of an inquest, or to obstruct the Coroner and his jury belore 
the Coroner has had an opportunity of holding an inquest upon such 

The Coroner obtains information by means of his officer. The 

Coroner’s officer is not a statutory official, but his duties are onerous 
since he is primarily responsible for collecting re evant infor^ 

on the Coroner’s behalf. He is closely connected with the detailed 
arrangements for inquiries and inquests. Frequently a police officei 

is nermanently detailed for this purpose. 
^The Coroner’s inquiry may take the form of a private mquir> 

or of an inquest in the (joroner’s Court with or without a jory. 
Wliicliever method of iii<iuiry is adopted medical evidence fonns 

an Ziortant part of the proceedings, and as a verdict arrived at 

withoilt medical evidence has little value it is now the practice to 

call medical evidence at every inquest. „nvpr.ipd 
The relationship of medical witnesses to the ‘ ^ 

hy the Coroners Act, 

of h"’hn:nitn"nmon as a wilnes's any fit 

ir mtr'' Tft ,C:r“J deceased, the Cormier 
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may summon any legally qnalifual practitioner, who is at. the time 
in actual practice in or near the place when* the death occurred, 
and may obtain evidence from him as to the cause of death. 

If a Coroner considers that information to be obtained by a 
post-mortem examination will make an incpiest unnecessary he may 
instruct a registered medical practitioner to make a post-mortem 
examination and to report the result to him in writing. 

Under the Coroners (Amendment) Act, 1926, s.22, the Coroner, 
at any time after he has decided to hold an inquest, can request 
any legally qualified practitioner to make a post-mortem examination 
of the body, or to make such special examination of the body or 
parts of the body as he may think necessary to provide evidence 
concerning the cause of death. 

When there is sworn testimony that, in the belief of a witness, 
the death of a deceased person was caused partly, or entirely, by 
the improper or negligent treatment of a medical practitioner, or 
other person, that medical practitioner or other person shall not 
be allowed to perform or assist at any post-mortem or special 
examination made for the purposes of an inquest on the deceased. 
The medical practitioner or other person concerned has, however, 
the right, if he so desires, to be represented at the post-mortem 
examination. 

The foregoing sections are of great practical importance to 
practising members of the medical profession, and they have made 
the evidence of pathologists increasingly important at Coroners’ 
inquests. The 1935 Departmental Committee on Coroners recom¬ 
mended that a list of pathologists should be kept by the Home 
Office and that all post-mortem examinations ordered by Coroners 
should, with few exceptions, be undertaken by pathologists whose 
names were on this list. 8uch a recommendation shows the trend, 
a desirable one, to employ pathologists for this class of work. 

When the Coroner has reasonable cause to suspect that the 
deceased has died a violent or unnatural death, or has died in prison 
or m such place or in such circumstances as to necessitate the 
lo ( mg of an inquest in accordance with the requirements of any 

Act other than the Coroners Act, then he must hold an inquest 
Ihe Coroner must summon a jury, which consists of seven and 

not more than eleven members, in cases v here there is reason to 
snsnpra. fliQf •_ 

(a) the death was caused by murder, manslaughter, or infanticide • 
(h) the death occurred in prison or in such circumstances as to 

aS^'^IHsT Coroners 

poisoning, or disease, 
notire of winch is required to be given to a govern.iieiit 
department, or to any inspector or otlier officer of a 
government department under any act • 

the death was caused by an accident arising from the use of 
a vehicle in a street or public highway ; 

(c) 

(^0 
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possible recurrences ot vvltieli is |)rejudieial lo (he Jiealth 
or sal’ety ol (.he public or any section ot the public. 

Incpiests after judicial execution must be held with a jury by 

the Coroner within whose jurisdiction the execution has taken place. 

must be held within twenty-four hours after death. 
The jury inquires into the identity of the body and whether sentence 
of death has been duly carried out. 

The Coroner, before holding an impiest, must view the body. 

The jury do not neetl to view the body unless the Coroner so directs 
or a majority of the jury so desires. 

Witnesses can be compelled to attend an inquest and give 

evidence but the summons of a Coroner is limited to his sphere of 

jurisdiction. If it is necessary to compel the attendance of a witness 
who is outwith the Coroner’s jurisdiction this can be done by 

obtaining a Crown Office subpoena. Evidence is given on oath and 

counsel and solicitors who attend inejuests in a representative 
capacity may question witnesses. 

In cases of murder, manslaughter, and infanticide, the evidence 

must be recordetl in writing and signed both by ^^■itnesses and 

Coroner. These statements of evidence are termed depositions, and 

can be used in subsequent legal proceedings (see pp. 15 and 22). 

It is, however, essential that they should be taken in the presence 

of the accused person if they are to be used at a criminal trial. 

When the evidence is completed it is customary for the Coroner 
to sum u]) for the jury, who then give their verdict. The Coroner 

can accept a majority verdict provided that the minority is not 
larger than two. The verdict is in simple form and embodies such 

facts as the identity of the deceased, the cause, time, and jdace of 

death, and classifies the death as “ natural ” or “ violent.” It 

further classifies the death as “ not criminal ” or “ criminal.” If 

some part of the inquest is unanswered, an open verdict is returned. 

When, as a result of the verdict, some person is charged with 

murder, manslaughter, or infanticide, or of being an accessory 

l)efore the fact to a murder, the Coroner must issue a warrant to 

arre.st such person, if a warrant has not already been issued. He 
must also bind the witnesses by recognisance. The warrant of 

commitment should include a direction as to the court in which 

the accused is to aj)pear. This will usually be the next Court of 
Assize for the county or the next session of the Central (Viminal 

(,’ourt, but the Coroner has power to send the accused to the next 
convenient Assize even though this is not within his own jurisdiction, 

d’he Coroner is bound to attend a court where a case is being tried 

on an in(|uisition taken before him. r • i 
The Coroner while acting in his court is in the position ()f a judge 

and is therefore immune from actions at the instance of any individu<d, 

e.<^, no action could be taken by an individual for slander in the 
Coroner’s summing up. This immunity is effective only while the 

Coi-oner is arding within his jurisdiction. 
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It is the duty of every Coroner to make an annual return to 
a Secretaiy of State of all cases on which he has held an inquestd^ 

Relation of medical men to Coroner and Inquest. 
There are certain questions which affect the medical jwofession 

with respect to their relation to the Coroner. Probably the most 
important is whether or not it is the duty of a medical practitioner 
in attendance upon a person who has died from a violent or any 
unnatural cause to report the fact to the Coroner. Although there 
does not appear to be any statutory obligation, a medical practi¬ 
tioner would appear to ow e a duty as an ordinary citizen to report 
violent, or unnatural death, a sudden death, the cause of which is 
unknown, or the kind of death into which the Coroner is obliged 
by statute to inquire. This would include deaths which result 
from the administration of an anaesthetic. It is commonly, but 
erroneously, thought that the Births and Deaths Registration 
Act, 1926 (see p. 153) restricted the practitioner’s duty to report 
suspicious deaths to the authorities and that he had discharged 
his duty merely by completing the death certificate and delivering 
it to the Registrar. This Act has not relieved the practitioner from 
the duty which he already owed before this Act was passed. In all 
cases of doubt an informal conversation w’ith the Coroner wall 
provide a clear indication of wdiat he considers is the proper line 
of conduct havmg regard to the innate circumstances of the specific 
instance under review. 

In 1914, Mr Justice Avory, in delivering judgment in the case of 
a woman who died from the effects of an illegal operation, and 
who had been seen by a number of doctors prior to her death, said 

It may be the moral duty of the medical man, even in cases’when 
le patient is not dying, or not unlikely to recover, to communicate 

with the authorities when he sees good reason to believe that a 
criminal offence has been committed. However that may be 1 
cannot doubt that m such a case as the present, where the'wonian 
was. 111 the opinion of the medical men, likely to die, and, therefore 

ine of some 
one of these gentlemen ought to have done it in this case.” 

echcal practitioners when summoned to appear as witnesses 
must obey the summons or become liable to penalty. 

SCOTTISH PROCEDURE 

• prominent characteristic of criininal nrocediiro i 
..S the exigence of the office of Pol,lie Pro„eiu tor 

Dcut S°li«t'>--.General. a„,l four A.lvooate- 

theViglf cl t oft rtiSv'"I”"’ T 
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are responsible for the direction of criminal proceedings, preside 
at the Crown Office, fCdinburgli. When a Procurator-Fiscal has 
collected all the evidence in any case, it is sent to the Crown Office. 
There, the evidence is fully reviewed and decision is taken with 
regard to the nature of further proceedings and as to the court in 
which the case will be tried. It may be that no further proceedings 
will be authorised through insufficiency of evidence or other good 
reason. The most serious cases are tried before the High Court of 
Justiciary, but in less serious cases they will probably be disposed 
of by the Sheriff, 

In Scotland, the legal advisers at the Crown Office assess the 
adequacy of evidence in any given case and instruct proceedings. 
In this way the evidence to be led at a trial is not available to the 
public and to potential members of a jury who may be called upon 
subsequently to pass a verdict. 

In contrast, English procedure necessitates the disclosure of the 
evidence at the Magistrates’ Court prior to the actual trial at Assizes, 
and thus the evidence becomes known to the public prematurely. 

The duty of bringing all accused persons to a bar of justice falls 
primarily upon the Procurator-Fiscal as local Public Prosecutor. In 
addition, he is charged with the duty of inquiring into the cause 
of sudden or suspicious deaths, which inquiry takes the form of 
precognition of witnesses, both lay and medical. This is ordinarily a 
private inquiry. After he has performed this duty, it is his further 
responsibility to report and certify the cause of deatli to the Registrar 
of the district in which the death took place. 

Some explanation of the term “ precognition ” is neces.sary. 

A precognition is a statement from a person who will probably 

be called by the Crown as a witness in a case. This statement 
embodies the facts to which the potential witness will testify at a 

trial, and is recorded by a Procurator-Fiscal or one of his deputes. 
The statement, which is not given on oath or signed by the Avitness, 

is usually made at the office of the Procurator-Fiscal and, as will 

be noted, is obtained Avith much less formality than the English 

deposition, already described. A witness is not bound by the terms 

of his precognition, the object of Avhich is to form a basis for the 
])reparation of the prosecution, and to hicilitate the leading of 

evidence at the trial. A precognition taken in this Avay cannot be 

used to contradict Avhat he says when giving eAudence. Solicitors 

acting for an accused person may also take precognitions and thus 

prepare the case for the defence. Jt should be clearly understood that 
in criminal prosecutions every person competent mid compellable as 

a Avitness for the prosecution may be compelled m the preliminary 
investigations to disclose what he knows concerning the crime under 

investigation. This does not apply to the opinion ot e.vpert.s. It 
a person is unwilling to siihinit to precognition by the 1 rocurator- 

Fiscal in the ordinary way, he may be compelled to attend before 

a magistrate, and may be imprisoned if he refuses to answer pertinent 

'"‘’'lirthe Summary .liirisdiction (Scotland) Act, IIKKS. any witness 
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who, after being duly cited fails, without reasonable excuse after 
receiving at least twenty-four hours’ notice, to attend for pre¬ 
cognition by a Procurator-Fiscal or Burgh Prosecutor at the time 
and place mentioned in the citation served on him, or refuses when 
so cited to give information within his knowledge in regard to any 
matter relative to the commission of the offence in regard to which 
such precognition is taken, shall be deemed guilty of contempt of 
court and be liable to be summarily punished forthwith for the 

same by fine or imprisonment. 
In civil actions, the court will not order persons against their 

win to submit to precognition. There is no duty or obligation on 
any person to give mformation before the trial regarding any matter 
which may form the subject of litigation or to allow himself to be 
precognosced with a view to his being called as a witness. The 
statements which a witness voluntarily makes on precognition are 
in the same position with regard to privilege as statements made 
on oath in the witness box (see pp. 60 and 64). 

If a medical witness assumes the attitude that his function is to 
aid the ends of justice, his duty becomes clear. Should, therefore, 
the prosecution or the defence desire to precognosce a medical 
witness who has been called by the defence or the prosecution, he 
should not have the slightest hesitation in submitting both his findings 
in, and views on, the case at issue, just as he has done for the side 
who first requested his professional services. The same facilities 
should be at the command of either the prosecution or the defence. 

The Procurator-Fiscal is also charged statutorily with the duty 
of making public inquiry into the causes of fatal accidents, and, in 
special circumstances, of sudden deaths. The former is held under 
the Fatal Accidents Inquiry (Scotland) Act, 1895, as amended by 
the Fatal Accidents and Sudden Deaths Inquiry (Scotland) Act, 
1906, and the Criminal Procedure (Scotland) Act, 1938, and the 
latter under the Fatal Accidents and Sudden Deaths Inquiry 
(Scotland) Act, 1906. The Procurator-Fiscal presents a petition to 
the Sheriff craving him to hold a public inquiry in regard to the 
cause of the death and the circumstances of the accident, and the 
Sheriff in granting the petition pronounces an order, directing that 
a piiblic mquiry be held, and grants warrant to cite witnesses at 
the instance of the Procurator-Fiscal. In the last mentioned Act 
it is enacted that, in any case of sudden or suspicious death in 
Scotland, the Lord Advocate may, whenever it appears to him to 
be expedient in the public interest, direct that a public inquiry into 
such death and the circumstances thereof shall be held. 

Fatal Accidents Inquiry. 

The Inquiry is held by a Sheriff and jury, the jury consisting 
of seven jurors, of which neither an employer of the person regarding 
whose death the Inquiry is held, nor any person engaged under the 
same employer as the deceased, shall be a member. After hearing 
the evidence, of which part is frequently medical, and following 
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the siiinming-iip by the Sheriff, the jury returns a verdict which sets 

tort h when and where the accident and the death took place, together 

with the cause or causes of the accident and deatli, and additional 

tacts as to fault or negligence of anyone, or defects in inode of working 

in the case of accidents. The verdict is usually unanimous, but it 

may be returned by a majority. It is the duty of the Fiscal at the 

close of the inquiry to transmit all the documents, including reports 

and productions, with a copy of the verdict, together with the usual 

sehediile for the Ri^gistrar of deaths of the district, to the Crown 
Agent. 

1 he duties of the Procurator-fiscal, therefore, include the sphere 
of action of the Coroner in England. In carrying out his duties 

in connection with the investigation of crime, when serious cases 

are reported to him, he, or one of his deputes, will proceed to the 

scene and there make an examination. In such cases as rape, 

child-murder, or concealment of jiregnancy, where invaluable 
evidence of the commission of the crime may be lost by delay, he 
arranges for early medical examination of the assaulted person or 

of the accused. When death results from violence, he ensures that 

a post-mortem dissection of the body is made by experienced medical 

men who, as soon as ])ossible, furnish him with a report of the 
autopsy together with their opinion as to the cause of death. In 

the event of a serious assault to the danger of life, and where death 

after an interval takes place, he will obtain evidence respecting the 

treatment of the injured person during that interval. In cases of 

assaults likely to prove mortal, he must proceed with a Sheriff 

so that the deposition of the dying person may be taken (see p. 57). 

The inquiry into the cause of sudden deaths by the Procurator- 

Fiscal is to eliminate possible crime. In deaths from accident, and 

in all cases of sudden deaths reported to him, he precognosces 

witnesses, among whom is a medical witness who reports on the 

cause of death, without a post-mortem examination when the 

cause of death can be so ascertained, otherwise after a post-mortem 

dissection. 
As a medical witness may require to appear in any of the law 

courts, the following indicates the names of these courts, and the 

class of cases therein :— 

Police Court: for certain common law' and statutory offences 

of a minor kind, or as the court of first instance in remits to 

a higher court. 

Sheriff Court: in which the Sheriff of the county, or his sub¬ 

stitute, may act alone, or with a jury. The jurisdiction of 

this Court is of a very extensive character since it is concerned 

with both civil and criminal cases. Certain common law 

and statutorv offences of less serious character are tried 
before the Sheriff summarily, but more serious cases are 

heard before a jury, and the conduct of the ])rosecution is 

in t he hands of the local Procurator-Fiscal. All except very 

few crimes may be tried, and as much as two years im})risoji- 
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inent may be given when the trial is on indietmcnt, namely, 
when the trial is heard before a jury. u 

The High Court of Justiciary : which ordinarily sits in Rdin burgh 
also sits quarterly or oftener in certain large towns, when 
it is popularly called the Circuit Court, or the High Court 
on Circuit. This Court deals with major crimes, and after 
conviction, in a charge of murder, a sentence of death may 
be pronounced. The judges of the court are the Lord Justice- 
General, the Lord Ju-stice-Clerk, and twelve other judges. A 
single judge, sitting with a jury composed of fifteen members, 
presides. Appeals from this court lie to the Criminal Appeal 

Court. 
Court of Session: is the Supreme Civil Court in Scotland and, 

in certain cases of importance, an appeal to the House of 
Lords from this Court may be made. The Court of Session 
is composed of fourteen judges, who are the same as those 
composing the High Court of Justiciary, but as civil judges 
they are termed Lords of Session. The Lord Justice-General 
has the title of Lord President of the Court of Session. The 
Court has a wide and exclusive jurisdiction and is jirimarily 
concerned with actions connected ivith eonsiderable sums of 
money, divorce and nullity, and civil trials by jury. The 
Inner House, when sitting as an appellate court hears appeals 
from the Outer House of the Court, together with certain 
appeals from the Sheriff' Court. The Lord President presides 
over the First Division, .and the Lord Justice-Clerk over the 
Second Division of the Inner House. 

Criminal Appeal Court: this Court was instituted by the 
Criminal Appeal (Scotland) Act, 1920, and to it an appeal from 
the High Court of Justiciary is permitted on special grounds. 
The right of appeal is given only to the accused, and is 
usually based on questions of lawa 

House of Lords: is the ultimate Court of Appeal in civil causes. 

Procedure in investigation of a serious crime. 

The police lay information of the crime, for example, murder, 
before the Procurator-Fiscal, and provide him with a list of the 
witnesses in the case. The prisoner on apprehension is brought 
before a Police Magistrate on the given charge, by whom he is 
remitted to the Sheriff. By this time, the report on the post-mortem 
examination of the body of the victim, together witli all other relevant 
reports in the case are in the hands of the Procurator-Fiscal, who has 
])reviously made the requisite arrangements for those necessary 
investigations. The Fiscal then proceeds to precognosce the 
witnesses. The Sheriff', or his substitute, gives the prisoner an 
opportunity, in the jwesence of his law agent, if he is legally rei)re- 
sented, ol emitting a declaration concerning the charge ])referred 
against him, the jiri.soner liaving been duly warned that be need 
not .say anything, but tliat if he chooses to do so his statement will 
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be written down, jnid used at his trial. When the accused is brought 
betore the Sheritt for examination on any cliarge, and he or his 

agent intimates that he does not desire to emit a declaration in 
regard to such a charge, no declaration is taken. 

At this stage the Fiscal has concluded his inquiry. The iirecogni- 
tions of witnesses, together with the medical reports, are now 

forwarded to the Crown Office, where they are placed before one of 

the Advocates-Depute. After reviewing all the documents, the 
Lord Advocate or one of his Deputes makes an order on the following 
lines : that no further inquiry is necessary ; to continue the inquiry'; 

to jirosecute in the manner suitable to the circumstances of the 

crime. Depending upon the nature and gravity of the crime, the 
order may be “Sheriff summarily,” or “Sheriff and jury,” or 

“ Indict,” which necessitates trial before the High Court of Justiciary, 
-or the High Court on Circuit. 

Indictment. 

When the Lord Advocate orders trial, either before a Sheriff 
and jury or in the High Court, an indictment or charge is carefully 

drawn up, setting out the nature of the crime, the place and time 

of its perpetration, and the productions or exhibits in the case. 
Productions may comprise garments, weapons, or documents, 
etc., which are to be produced at the trial as evidence against the 

accused. An indictment may be either written or printed, or partly 
written aiul ])artly printed, and consists of the following sections 

1. (a) Name and designation of accused; (b) name of Lord 

Advocate ; (c) the charge, which condescends upon (1) 
time, (2) place, (3) and manner ; (d) aggravations. 

2. Numbered list of productions. 

3. Numbered list of witnesses. 

The indictment is signed by the Lord Advocate or by one of his 

Deputes or, where the trial takes place before a Sheriff, by the 

Procurator-Fiscal, who prefixes to his signature the words “ By 

authority of His Majesty’s Advocate.” 
At the trial the productions bear a number and have individual 

labels attached to them. On these labels will be found the signatures 

of the principal witnesses who will speak to their identity. These 

have been signed by the witnesses on a previous occasion following 

identification. Therefore, all that any of these witnesses has to do, 

in order again to identify an article when giving evidence, is to 

examine the label for the presence of his or her signature. 
The indictment is served upon the accused prior to trial, together 

with a notice calling upon him to appear and answer the charge. 

The precognitions and reports in the case form the brief of 

the prosecutor at the trial of the accused, and from them he leads the 

evidence of the witnesses. 
Another step in the ])rocedure prior to trial is what is termed the 

pleading diet. This consists of the accused or his solicitor inti¬ 

mating a plea of “ guilty,” “ not guilty,” or “ not guilty ” with the 
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intimation of a special defence, in relation to the charge preferred, 

in the presence of the Shenfl, or his Substitute, in court. 

Procedure at trial in Scotland. 
In Scotland, the procedure at the trial of an accused person is very 

similar to that in England. There are, however a few 
In Scotland, when the court has assembled, the diet 

against the prisoner, who is asked by the judge to plead to le 
iiidictment against him. Should he plead guilty the judge passes 
sentence. If he plead not guilty, then a jury of fifteen is impanelled 
and imt on oath by the clerk of court. By custom, the first person 
selected by ballot usually becomes the foreman. The prosecutor 
then calls the first witness who, after being put on oath by the 
judge, is examined by the prosecutor. At the conclusion of this 
exaniination-in-chief the witness is next cross-examined by counse 
for the prisoner at the bar, or the “ panel, as the prisoner is 
commonly called. The witness may then be re-examined by the 
prosecutor on points brought out in cross-examination. Thereafter, 
the judge may, as at any time during the course of the preceding 
examinations, ask questions of the witness. Any juror, through 
the medium of the judge, may also ask questions. In this manner 
witnesses for the Crown give their evidence, and, when the last has 
been heard, the case for the prosecution is closed. Next, witnesses 
for the defence, including the prisoner himself, may be called. If 
they are called, the position of respective counsel is reversed with 
respect to the leading of evidence. At the conclusion of all the 
evidence, the prosecutor addresses the jury, then counsel for the 
prisoner, the evidence is summed up by the judge, and the jury 
finally delivers the verdict. Counsel for the prisoner is entitled to 
have the last word with the jury before the summing-up of the judge. 
Notes of the evidence must be taken by the judge during the 
trial and a complete record is made by official shorthand writers 
previously sworn. The jury may return a verdict without retiring 
from the box, or after retiral, and the verdict, which is announced 
by the foreman, may either be unanimous or by a majority. 

When the case is heard by a sheriff and jury, the local Procurator- 
Fiscal prosecutes, and the accused may be defended either by counsel 
or by a solicitor. 

Differences in English and Scottish court procedure. 

It will be apparent that procedure in Scotland differs from that 
in England. There are additional differences with regard to juries 
in the Court of Assize and in the High Court of Justiciary. An 
English jury is composed of twelve persons, a Scottish jury of fifteen. 
Tlie former may fail to return a verdict, or, if a verdict is returned, 
it must be one of two only, namely, “ guilty ” or “ not guilty.” 
The latter must return one of three verdicts, “ guilty,” “ not guilty,” 
or “ not proven.” An English jury can convict or ac(piit only when 
unanimous ; the Scottish jury may do so by a majority. 
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Workmen’s Compensation Acts, 1925-45. 

T remain in foree in respect of injuries received before 
Jnly 5, 1048. 

The National Insurance (Industrial Injuries) Act, 1946. 

^Riis Ae_t substitutes for the Workmen’s Compensation Acts, 
1025 to 1045, a system of insiiranee against personal injury caused by 

aecident arising out of and in the eourse of a person’s emj)lovment 

and against preseribed diseases and injuries due to the nature of 
a jierson’s employment. 

Industrial injuries contributions are collected from em])loyers 

and workers. These contributions together with sums i)rovided 
by taxation form the Industrial Injuries Fund. 

Three types of benefit are i)rovided by this fund. 

Where an insured person dies as a result of an industrial 

accident or prescribed disease “ death benefit ” is paid to his 
dependants in the form of a pension or gratuity. 

During the period an insured person is incapacitated for work 

as a result of an accident or prescribed disease, injury benefit is 
paid at a flat rate with allowances for dependents, up to a maximum 

period of twenty-six weeks from the date of the accident or 
development of the disease. 

If after the cessation of injury benefit the injured person still 

suffers from a substantial or lasting “ loss of faculty,” he is entitled 
to disablement benefit. 

“ Loss of faculty ” means the partial or total loss of the normal 

use of organs or parts of the body, or the destruction or impairment 
of bodily or mental functions. It includes disfigurement. 

The degree of flisablement is assessed as a percentage. Where 

disablement is 20 per cent, or more, benefit takes the form of a 

pension. Where the assessment is under 20 per cent., benefit is 

provided as a him]) sum. 
Claims are made to the Ministry and routine cjuestions are decided 

by an insurance officer. Where, however, there are special 

difficulties, the insurance officer may refer the case to a local a])peal 

tribunal which consists of a chairman, a lawyer appointed by the 
Minister, and two members re])resenting employers and workers. 

In all cases there is an appeal from decisions of an insurance officer 

to the local a])peal tribunal. 
The Crown a])points a barrister with high legal cpialifications as 

Industrial Injuries Commissioner. A])})eals can be made to him 

from decisions of the local ajipeal tribunal. 
Questions of disablement are decided by medical boards. Ihese 

boards normally consist of two doctors. An aj)peal lies to a medical 
appeal tribunal which consists of a legal chairman and two doctors. 

Questions as to wdiether employment is insurable em|)loynient ()r 

not are decided by the Minister. An appeal on j)oints of law lies 

to the su])erior courts. 
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INDUSTRIAL INJURIES ACT 

'Till' |)i'('scril)('(I (lisc'iisos <in<l 
Srlu-duk', Lari I L> Ma' Act wliiCi 

injiiric's an' i!;ivt'n 
is as lolloNNs :— 

FIRST SCHEDULE 

Part 1 

Description of disease or injury 

Poisoning by : 
1. Lead . . . . . 

2. Manganese .... 

3. Phosjihorus .... 

4. Arsenic ..... 

5. iMereury .... 

<>. Carbon bisuli)lnde . 

7. Benzene or a honiologne . 

S. A nitro- or amido-derivative of 
benzene or of a honiologne of 
benzene. 

!). Diiiitrophenol or a honiologiK' . 

10. Tetraehlorethane 

11. Tri-eresyl phos|)hate 

12. Tri-))lienyl pliosphate 

13. Dietliylene dioxide (dioxan) 

Nature of occujiation 

Any occupation involving : 
The rxse or handling of, or exposure to 

the fumes, dust or vapour of, leatl or 
a comjionnd of lead, or a substance 
containing lead. 

The use or handling of, or exposure to 
the fumes, dust or vapour of, man¬ 
ganese or a compound of manganese, 
or a substance containing manganese. 

The use or handling of, or exposure to 
the fumes, dust or vapour of, phos¬ 
phorus or a compound of phosphorus, 
or a substance containing phosphorus. 

The use or handling of, or exposure to 
the fumes, dust or vapour of, arsenic 
or a compound of arsenic, or a 
substance containing arsenic. 

The use or handling of, or exjiosure to 
the fumes, dust or vapour of, mercury 
or a compound of mercury, or a 
substance containing mercury. 

The use or handling of, or exposure to 
the fumes or vapour of, carbon 
bisuljihide or a compound of carbon 
bisulphide, or a substance containing 
carbon bisulphide. 

The use or handling of, or exposure to 
the fumes of, or vapour containing, 
benzene or any of its homologues. 

The u.se or handling of, or exposure to 
the fumes of, or vapour containing, a 
nitro- or amido-derivative of benzene 
or of a homologue of benzene. 

The use or handling of, or exposure to 
the fumes of, or vapour containing, 
dinitrophenol or any of its homo¬ 
logues. 

The use or handling of, or exposure to 
the fumes of, or v'apour containing, 
tetraehlorethane. 

The use or handling of, or ex]«)surc to 
the fumes of, or vapour containing, 
tri-ere.syl phosjihate. 

Tlie use or handling of, or exposure to 
the fumes of, or vajiour containing, 
tri-phenyl jihosphate. 

The use or handling of, or exposure to 
the fumes of, or vapour containing, 
diethylene dioxide (dioxan). 
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iH'scriptioii ol discusc or injury 

Poisoning by : 

14. Methyl bromide 

15. ('hlorinated naphthalene (exclud- 

' ing the condition known as 
chlor-acne). 

lb. Nickel carbonyl 

17. Nitrons fumes 

18. (Jonioma Kama.ssi (African bo.\- 
w’ood). 

lb. Anthrax . . . . . 

2b. (danders ..... 

21. Infection by leptospira ictero- 

ha'inorrhagiaj. 

22. Ankylostomiasis 

23. (a) Ulceration of the corneal 

surface of the eye, 

(5) Localised new growth of the 

skin, papillomatous or kera- | 

totic, I 
(r) Kpitheliomatous cancer or 1- 

ulceration of the skin, due 

in any case to tar, ])itch, 

bitumen, mineral oil (in¬ 

cluding paraffin), soot or 

any compound, product, or 

residue of any of these 

substances. ! 

24. (u) ('hromc idceration 

(h) Inflammation or ulceration of 

the skin or of the mucous 

memljranc of the u|)])er res- 

])iratory ])assages or mouth 

]»roduced by dust, licpiid or 

vai)Our (including the con¬ 

dition known as chlor-acne 

but excluding chrome ulcera¬ 

tion). 
25. Inflammation, ulceration or malig¬ 

nant disease of the skin or std)- 

cutaneous tissues or of the bones, 

or leukaemia, or anaemia of the 

a))lastic type, due to X-rays, 

ionising particles, radium or 

other radio-active substonce ; or 

inflammation of the skin due to 

other forms of radiant energy. 

Nature of occui)ation 

Any occupation involving : 

The use or handling of, or exposure to 

the fumes of, or vapour containing, 
methyl bromide. 

The use or handling of, or exposure to 

the fumes of, or dust or vapour con¬ 

taining, chlorinated na})hthalene. 
Kxjiosure to nickel carbonyl gas. 

The iise or handling of nitric acid or 

exposure to nitrous fumes. 

The manipulation of Gonioma Kamassi 

or any process in or incidental to the 

maniifacture of articles therefrom. 

The handling of wool, hair, bristles, 
hides or skins or other animal 

products or residues, or contact with 

animals infected with anthrax, 

Gontact with equine animals or their 
carcases. 

Work in rat-infested j'laces. 

Work in or about a mine. 

The u.se or handling of, or exposure to, 
tar, pitch, bitumen, mineral oil (in¬ 

cluding paraffin), soot or any com¬ 

pound, product, or residue of any of 

these substances. 

The use or handling of chromic acid, 
chromate or bichromate of aih- 

monium, potassium, sodium, oi' 

zinc, or any preparation or solution 

containing any of these substances. 

Exposure to dust, liquid, or va])our. 

Exi)Osure to X-rays, ionising particles, 
radium or other radio-active sul)- 

stance or other forms of radiant 

energy. 
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l)i'sc'ri})ti()ii of disease or injury 

2(5. Cataract produced by expo.sure to 
the glare of, or rays from, molten 
glass or molten or red-hot metal. 

27. Compressed air illness 
28. Telegrapliist’s cramp . 

29. Writer’s cramj) .... 
30. Twister’s cramp .... 

31. Subcutaneous cellulitis of the hand 
(Beat hand). 

32. Subcutaneous cellulitis or acute 
bursitis arising at or about the 
knee (Beat knee). 

33. Subcutaneous cellulitis or acute 
bursitis arksing at or about the 
elbow (Beat elbow). 

34. Inflammation of the synovial lining 
of the wrist joint and tendon 
sheaths. 

35. Miner’s nystagmus 
3(5. Poisoning by beryllium 

(Also see Addendum at end of book.) 

Nature of oecu|)ation 

Any occupation involving: 
Frequent or prolonged exposure to the 

glare of, or rays from, molten glass 
or molten or red-hot metal. 

Subjection to compressed air. 
The use of Morse-key telegra])hic 

instruments for prolonged periods. 
Handwriting for prolonged periods. 
The twisting of cotton or woollen 

(including worsted) yarn. 
Manual labour causing severe or pro¬ 

longed friction or pressure on the 

hand. 
Manual labour causing severe or pro¬ 

longed friction or pressure at or about 

the knee. 
Manual labour causing severe or pro¬ 

longed friction or ])ressure at or about 

the elbow. 
Manual labour, or frequent or repeated 

movements of the hand or wrist. 

Work in or about a mine. 
Any occupation involving the use or 

handling of, or exposure to the 
fumes, dust, or vapour of, beryllium, 
or a compound of beryllium, or a 
substance containing beryllium. 

Where an insured person has developed a disease prescribed in 
the above schedule, tliat disease shall, unless the contrary be proved, 
be jjresumed to be due to the nature of-his insurable employment 
if that employment was in any occupation set against that disease 
in the second column of the schedule and he was so employed on, 
or at any time within one month immediately preceding, the date 
on which he is treated as having developed the disease. This does 
not apply to the disease numbered 24(&) in the schedule. 

Pneumoconiosis and byssinosis are dealt with se])arately. The 
occupations recognised as causing pneumoconiosis are given in tlie 
First Schedule, Part TI, which is as follows :— 

P.4RT 11 

1. Any occupation involving— 

(a) the mining, quarrying, or working of silica rock or the 
working of dried quartzose sand or any dry deposit or 
dry residue of silica or any dry admixture containing 
such materials (including any occupation in v'hich any 
of the aforesaid operations are carried out incidentally 
to the mining or quarrying of other minerals or to the 
manufacture of articles containing crushed or t>-round 
silica rock) ; ^ 
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{!>) Ili(' liJiiKlliMi!; ()| any nl Uh* niat(*i'iaJs sjM'cificd in IIk' Ioi'c*- 

,unino- sul)j)aragra|)h in or incidental to aiiy of tlu' 

operations inentioneil therein, or substantial exposure 
to the dust arising from such operations. 

2. Any occupation involving the breaking, crushing, or grinding 
Hint or the working or handling of broken, crushed, or ground 

Hint or materials containing such Hint, or substantial exposure to 
the dust arising from any of such operations. 

3. Any occupation involving .sand bla.sting by means of com¬ 

pressed air with the use of cjuartzose sand or crushecT silica, rock or 
Hint, or substantial exposure to the dust arising from such sand 
blasting. 

4. Any occupation involving— 

(a) the freeing of steel castings from atlherent siliceous 
substance ; * 

(h) the blasting of metal castings to free them from adherent 

siliceou^ substance by means of any abrasive, by a 
blast of compressed air, by steam, or l)y a wheel ; 

(r) the moulding of iron castings with the use of siliceous 
materials as a facing ])Owder or jiarting ]K)wder ; 

{(I) substantial ex])osure to the dust arising from any of the 

foregoing operations. 

5. Any occupation in or incidental to the manufacture of china 

or earthenware (including sanitary earthenware, electrical earthen¬ 

ware, and earthenware tiles), and any occupation involving sub¬ 

stantial exposure to the dust arising therefrom. 
(). Any occupation involving the grinding of mineral gra])hite, 

or sub.stantial exposure to the dust arising from such grinding. 
7. Any occupation involving the dressing of granite or any 

igneous rock by masons or the crushing of such materials, or sid)- 

stantial exposure to the dust arising from such operations. 
8. Any occupation involving the use, or jweparation for use, of 

a grindstone, or sub.stantial exposure to the dust arising therefrom. 

1). Any occupation involving— 

(u) the working or handling of asbestos or any admixiun* of 

asbestos ; 
{/>) the mamifacture or repair of asbestos textiles or other 

articles containing or com])osed of asbestos ; 

(r) the cleaning of any machinery or plant u.sed in any of 
the foregoing o])erations and of any chambers, H.xtures, 

and appliances for the collection of asbestos dust . 

(d) sub.stantial exposure to the dust arising from any ol the 

foregoing o])erations. 

10. Any occu])ation involving— 

[a) work underground in any coal, tin, slate. or haunafite 
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{!>) 

(c) 

id) 

Hk' working or handling above ground at, any coal or (in 
mine of any minerals extractc'd 1 iH'ndrom, or any 

operation incidental thereto , 
the trimming of coal in any ship, barge, or lighter, oi in 

any dock or harbour or at any wharf or cjuay , 
the sawing, s])litting, or dressing of slate, or any operation 

incidental thereto. 

Where an insured person in relation to whom pneumoconiosis 

is iirescribed in Part II of the First Schedule has developed pneumo¬ 
coniosis, the disease shall, unless the contrary is proved, be presumed 
to be due to the nature of his insurable employment if he has been 
employed in one or other of the occupations set out in Part II for 
a period or periods amounting in the aggregate to nob less than two 
vears in employment which either was insurable employment or 
would have been insurable employment if it had taken j^lace on or 

after July 5, 1948. 
Where an insured person, in insurable employment at any time 

on or after July 5, 1948, in cotton rooms, blowing rooms, or card 
rooms in factories where the spinning of raw cotton is carried on, for 
a period or periods (whether before or after July 5, 1948) amounting 
in the aggregate to not less than twenty years, develops byssinosis, 
the disease shall, unless the contrary is proved, be presumed to be 
due to the nature of his insurable employment. 

Law Reform (Personal Injuries) Act, 1947. 

This Act repeals the Employers Liability Act, 1880, and abolishes 
the defence of common employment. It also amends the law 
relating to the liability in damages for breach of statutory duty and 
to the measure of damages for personal injury or death. By 
section 3 of the new act, the measure of damages for personal 
injuries is connected with the National Insurance (Industrial Injuries) 
Act, 194(). The terms of this section are as follows 

In an action for damages for ]iersonal injuries (including any 
such action arising out of a contract), there shall in assessing 
these damages be taken into account, against any loss of 
earnings or profits which has accrued or probably will accrue 
to the injured person from the injuries, one lialf of the value 
of any rights which have accrued or probably will accrue to 
him therefrom in respect of industrial injury benefit, industrial 
disablement benefit, or sickness benefit for the five years 
I'eginning with the time when the cause of action accrued. 

The Factories Act, 1937. 

By this Act every medical practitioner attending on or called in 
to visit a ])atient whom he believes to be suffering from lead, ])hos- 
phorus, arsenical, mercurial, aniline, manganese, chronic benzene 
and carbon bisulphide poisoning, or toxic jaundice, chrome ulcera¬ 
tion, epitheliomatous ulceration, compressed-air illness, anthrax 
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and toxic anaemia contracted in any factory, shall forthwith send 
addressed to The Chief Inspector of Factories, Ministry of Labour 
and National Service, London,” a notice stating the name and 
full postal address of the patient and the disease from which, in the 
opinion of the practitioner, the patient is suffering, and the name 
and address of the factory in which he is or was last employed, and 
shall be entitled in respect of every notice sent in pursuance of this 
section to a fee of 2s. Od. Failure to notify carries a liability to a 
fine not exceeding 40s. The foregoing will not apply if a notice, so 
required, has been previously sent. 

By the Lead Paint (Protection against Poisoning) Act, 1926, 
a practitioner must similarly notify any case of lead poisoning 
contracted in painting any building unless such notification has 
already been made. 
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CHAPTER II 

MEDICAL EVIDENCE 

Medical evidence resolves itself into two forms, namely 

Documentary, and 
Oral. 

As documentary evidence, however, must eventually be spoken 
to on oath in the witness-box, the above distinction is more 
theoretical than practical. 

DOCUMENTARY EVIDENCE 

This maj^ take the following forms :— 

The medical certificate. 
The medical report. 
Notes or memoranda. 
Dying declarations and depositions. 

The medical certificate. 

This is the simplest form of documentary evidence, and may, for 
example, consist in the certification, by a duly qualified and registered 
practitioner, of the inability of attendance in court of a witness or 
juror, by reason of iUness. In England no particular form of words 
is required. A simple statement of facts, embodying the name, 
address, designation, and nature of the illness, of the witness or 
juror, signed by a practitioner, is all that is necessary. In Scotland 
something more is required to render the certificate legal. The 
statement of facts must be attested “ on soul and conscience.” 
Without this attestation no certificate or report in a Scottish Court 
is legal. Certificates of death, however, do not require such form of 
attestation, as they are in accord with the form scheduled in the 
Registration Acts. 

The medical report. 

This form of evidence is given at the instance of the Procurator- 
Fiscal by a medical witness in circumstances such as the following :—• 

In a case where injuries have been inflicted upon an assaulted 
person. 

As the result of a post-mortem examination of the body of a 
person who has died suddenly, or under suspicious circum¬ 
stances, or from culpable violence, or from any other form 
of violent death. 
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For purposes of the Fatal Accidents Inquiry (Scotland) Act. 
For purposes of an inquiry regarding the death of a person while 

in prison, under the Prisons (Scotland) Act. 
As the result of the examination of a body after exhumation. 
Following an examination of stains on clothing. 
following toxicological examination in cases of poisoning. 

In Scotland such reports must be signed “ on soul and conscience.” 
Reports upon the examination of assaulted persons should include 

an accurate description of the character, number, situation, measure¬ 
ments, and direction of the injuries found, together with an opinion 
of the class of weapon which has been used in their production. 

When a post-mortem examination of a body is required, pro¬ 
cedure differs in England and Scotland. In England, the request 
of the Coroner to undertake the examination is the authority for 
performing it (see p. Iff). In Scotland, the procedure is .so different 
that .some detailed consideration is necessary. 

The Procurator-Fiscal presents a petition to the Sheriff’ in the 
following terms :— 

“ Glasgow, , Iff . 
” Unto the Honourable the 

Sheriff of the County of Lanark. 
“ The Petition of Procurator- 

Fiscal of Court for the Public Interest, 
“ Humbly Sheweth, 

“ That from information received by the Petitioner it appears 
that died at or in on the day 

of • 
“ Tliat the circumstances call for investigation and a dis.section 

of the body is necessary. 
May it therefore })lease your Lordship to grant warrant 

to cite witnesses for jirecognition in the premises, aiul to 
grant warrant to , to dissect 
said body and to report. 

“ According to Justice, etc. 
” (Signed) 

“ Procurator-Fiscal.” 

Iff . Grants warrant as craved. 
“ (Signed) 

Sheriff.’ 

The above warrant is transmitted to the doctor or doctors nanied 
in it to^rether with the information as to where the body is lying. 
4t the ^mortuary, witnesses who have been summoned tor the 
identification of the body will be in attendance along with a reprc- 
.sentative of the ])olice. The warrant entitles those named m it to 
have possession of the body until the examination has been completed 
When death is due to culpable violence by an assailant, two 
men are named in the warrant, and both are responsible for tl e 
performance of the examination. H they are agreed upon the 
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findings both will sign the report, but if they should fail to agree, 
which is very unusual, each will write a report. 

Identification of body. 

Before commencing the examination of the body, it is the 
duty of the medical examiners to establish its identity. For this 
purpose, identification may be either personal or legal. Personal 
identification is made by two persons who are usually near relatives 
or close friends of the deceased. Their names, designations, and 
addresses must be recorded by the examiners for incorporation in 
their report. Thus the body is identified as a given person who was 
well known to the witiiesses during life. Under certain circumstances, 
however, it is not possible to secure personal identification, and in 
this event the body has to be identified in the legal sense, namely, 
that the body in question is the body which was found or seen by 
those called upon to identify it, and not as the body of a given person 
known to them during life. Full particulars of these witnesses 
must be embodied in the medical report, and special care must 
be taken to record in the report any possible identifying features 
present on the body, in order to facilitate subsequent identification 
of the body as that of a particular person. 

No one, except the practitioners instructed to conduct the 
examination and their assistants, is allowed to be present at a 
post-mortem examination except with consent of the Crown. The 
]iresence of a doctor who has attended the case or who represents 
the interests of an accused person may be sanctioned by the Crown 
authorities, but only on condition that he is present as an onlooker, 
and will not interfere in any way with the examination. No formal 
intimation is given that the autopsy is to be held, but in all cases 
where any person is in custody on suspicion of causing death, this 
exammation is made as a matter of course, so that an accusefl 
person or his advisers cannot be in doubt as to the necessity of making 
immediate application for permission to send a medical representative 
to witness the examination if they so desire. Such application 
should be made to the Procurator-Fiscal. He will conmiunicate 
with the Crown agent for the instructions of Crown counsel. If an 
independent post-mortem examination is desired, for the purposes 
of the defence, it can be made after the Crown examination. 

It is expedient for one examiner to perform the manual work 
and the other to observe the findings and take notes of the facts 
observed during the currency of the examination. 

External examination. 

A careful external examination of the body must be made 
ihe appearances indicative of the time of death and the T)osition 
m which the body has lain after death should be noted, together 
wuth any marks of violence, or other marks, which might point 
directly or indirectly to the cause of death. 

If identity of the body has not been established as that of a 
3 A 
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known individual, all identifying features, such as height, approxi¬ 
mate age, sex, colour of the eyes and liair, condition and number 
of teeth, bodily deformities or abnormalities, scars and tattoo marks, 
together with other characteristic features, should be carefully 
noted, so that subsequent identification may be established. In 
the ordinary course of events, the examiners need not extend their 
observations to the clothing, but it would fall within their duty to 
note carefully, for exam])le, the wrapjmigs in which the body of a 
newly born child was found, or the clothing or wrap])ings of a body 
which has been discovered in an advanced state of decomposition. 
Clothing shoidd be examined .se])arately for stains, cuts, or 
perforations, in cases of injury. It is advisable that this examina¬ 
tion should be made in the laboratory, where adequate facilities 
are available, and shoidd form the subject of a separate report. 
When garments are considered to have an important bearing on the 
investigation of a case, by instructions of the Procurator-Fiscal, 
they are brought by the police to the laboratory where detailed 
examination can be made. 

The ])oints to be ascertained with regard to the time of death 
include the rectal tenqierature, the presence and extent, or absence, 
of rigor mortis, the incidence, extent, colour, and degree of fixation 
of ])Ost-mortem lividity, nnd the presence, character, and extent of 
imtrefaction. The points relating to the likely cause of death must 
include any lesion which is indicative of violence. All wounds must 
be measured accurately) their characters described in detail, and 
their position fully recorded. Such data will prove invaluable in 
the determination of the class of weapon which has been responsible 
for the wounding, and will throw light on the inqiortant cpiestion as 
to whether the wounds owe their origin to accident, suicide, or 
homicide. When injuries are situated in the line of the usual 
incisions necessary for ])Ost-mortem examination, such incisions 
must be modified to enable the lesions to be examined in their 
entirety. When bruises or similar marks are present, all of them 
after measurement, should be incised, to verify the presence o 
extravasated blood, since (piestions may arise in court regarding 
their possible confusion with post-mortem lividity (.see p. RIO). 
Full notes should lie made of ligature marks, and evidence of bruising 
and abrasions on the neck. The hamls should be insiiectwl for 
defensive wounds, blood-staining, weapons, or oflier objects. 
C'ommon sites, and other jiarts of the body surface, should be care- 
fullv examined for jiuncture marks which might have been caused 
),v a hvpodermic needle, and the jiossibility of the pre.sence of w^ounds 
which'have been produced in the jirocess of embalming should not 

be overlooked. When evidence of burning or 
full jiarticulars of the incidence, character, extent, and e rec 
should be recorded. The condition of the natural onhces of tlie 
body should be ascertained. T^he po.ssibihty of fractures being 

iiresent should be verified or eliminated. 
The forecroing is merelv illustrative of some of Ponits vnic 

must receive attention, l.i.t the circn.nstances of each case shouhl 
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su<^gest the important lines of investigation, and these will receive 
detailed description, at a later stage, in the consideration of the 
various medico-legal forms of ileatli. 

Internal examination. 

When the external examination has been completed, the 
examiners proceed to the internal examination which must include 
an examination of all the organs and parts of the body, despite 
the fact that the apparent cause of death has been previously 
found in one of them, since evidence contributory to the cause of 
death may be found in one or more of the others. The importance 
of this cannot be too strongly insisted upon, as inadvertent omission 
of a complete examination may readily invalidate a report. 

A doctor w'as asked to examine the body of a man for whose 
death two men were in custody on a charge of murder. He stated 
that he found certain marks about the head and upper part of the 
body, but he attributed death to “ failure of the heart’s action, due 
to shock.” Owing to the unsatisfactory character of the evidence, 
a re-examination of the body was made, and the doctor had to 
admit that in the first examination he had overlooked a dislocation 
of the first and second cervical vertebrae with fracture of the odontoid 
process and rupture of the lateral ligaments. This case indicates 
very emphatically that every post-mortem examination for medico¬ 
legal purposes must be completely and carefully performed. 

Notes on post-mortem technique. 

Instruments. 

The following instruments wiU be found useful :— 

Two post-mortem knives. 
Cartilage knife. 
Several scalpels. 
Straight probe-pointed bistoury. 
Curved probe-pointed bistoury. 
Brain knife. 
Two pairs of strong forceps. 
Pair of sharp-pointed scissors. 
Pair of long-bladed, blunt-ended scissors. 
Pair of fine, sharp-pointed scissors, for exploration of the 

coronary arteries. 
Pair of bone forceps. 
Pair of rib shears. 
Periosteal elevator. 
Bone saw'. 

Coronet, to hold head during severance of calvarium. 
Needles, curved and straight. 
Ladle. 

Virchow chisel, with transverse handle, for separation of 
the severed calvarium. 

Blunt probe. 

3B 
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Accessories. 

Twine, for stitching. 
Sponges. 
Measuring jug. 

Metal ruler, marked in inches and centiinctres. 
A thermometer (Fahrenheit). 
Two pairs of rubber gloves. 
Talc powder. 
Full length water])roof ai)ron. 
Full length overall. 
Small glass-stop])ere{l bottles containing preserving Huid for 

])ortions of tissue, and similar empty containers for 
samples of urine or blood. 

Notebook and ])encil. 
Bottle of Dettol or similar disinfectant. 
Small bottle of tincture of iodine. 
Small bottle of 70 per cent, alcohol. 

4’he last three solutions may be used in the event of accidental 
hand injury. 

In cases of suspected poisoning, and in some other cases, a series 
of glass jars should be at hand for the retention of viscera, also 
labels for attachment to the jars, and a suitable medium for sealing 
the containers. 

General practical procedure. 

Having extended the head, a median incision, reaching from a 
point about one inch below the symphysis menti to the symphysis 
pubis and avoiding the umbilicus, is made. The abdominal portion 
of the wound shoukl first be o])ened and clearance of the tissue 
from the ribs effected from below u])wards. The lower ends of the 
recti muscles should be severed to allow greater retraction of the 
abdominal haps. To open the thorax, the costal cartilages are 
severed oblic|uely and the sterno-clavicular joints disarticulated or 
sawn through. The sternum is removed by separating the under- 
Iving tissue from below upwards. The skin and under-tissue on 
each side of the neck is rehected outwards. A block is placed under 
the neck, and the knife is passed round the inner margin of the 
lower jaw. The attachments of the tongue are separated, and the 
tongue pulled down through the opening. Using gentle downward 
traction of the tongue ami by dissection, the pharynx, epigloHis, 
larynx, trachea, ami upper ])art of the oesophagus are fjt'cd. ihe 
great vessels of the neck are next severed at the root of the neck. 
The trachea and oeso])hagus are now pulled downwards and the 
mass of thoracic viscera is raised out of the ckest ca^ i >. le 
aorta is severed together with the oesoi)hagus before these structures 
pass t}irougl, t},e diapliragm. Tlie cc.sophagus should he severed 

between a double ligature to p.-eveut escape of " 
The pericardiiuu is next severed at its diaphragmatic iittai I lue t 
and the inferior vena i-ava divided. Tlie mass of tlioracic visceia 



I >( )^T-MO\{TEM J^:XAM 1NAT 1 OX 41 

may now be removed entire for detailed examination. As an alter¬ 
native method the lieart and lungs may be removed separately. 

With regard to the abdominal cavity, this should be inspected 
carefidly before the contents are disturbed. When this is completed, 
the small intestine should be removed from its mesentery from the 
caecum upwards to the duodenum, where a double ligature should 
be apphed before severance of the intestine. The large bowel is 
next removed, and a double ligature applied before it is divided at 
the junction of the sigmoid and rectum. The abdominal organs are 
then removed individually. 

In abortion cases, particularly, the removal of tlie female pelvic 
viscera is of importance, and the following method is recommended. 
Retract the bladder from the pubic arch, and sei^arate the peritoneum 
and areolar tissue. Carry an incision round the level of the pelvic 
brim and continue downwards to the pelvic outlet. The legs of the 
subject are then abducted widely and an incision is commenced 
under the symphysis pubis and continued downwards and back¬ 
wards on each side of the labia minora to the posterior border 
of the vagina. The dissection commenced within the pelvis is 
continued until a communication wdth the external incisions is 
estabhshed. The entire genital tract, together Avith tlie bladder 
and rectum, is then removed. 

To remove the brain, the first step is to sever the scalp trans¬ 
versely, from ear to ear, and reflect the anterior part of the scalp 
forwards to the superciliary ridges, and the posterior part backwards 
to a point just below the occiput. A coronet is then applied to 
steady and control the head, and the skullcap is removed by a 
circular line of severance, using a saw. The line of severance follows 
a point just above the superciliary ridges in front and through the 
occiput behind. The skullcap should be completely seyered prior 
to removal and leverage should not be resorted to since such force 
might fracture the skull or extend an existing fracture. The skullcap 
removed, the dura mater is cut along the line of skull severance and 

/ \ fi’Jgers of the left hand are inserted between the dura 
r dld frontal jioles of the cerebrum and the latter are gently 
■se^ nerves, tentorium cerebelli, and spinal cord ar^ 

firain, Avhich has been pulled backwards gradually 

rrjeSTo\°nl‘ 7 'f “f botlf ansterred to a platter for examination and dissection 

havp'l examination it is adyisable to 

and instorerofean.® " 

for fr^®g^jog simple jioints may proye to be of some help but 
mikl are inexperienced in practice, furthm tWdc-i 

be obt-dned™ ‘who’^™derhkr‘''’'r“'\ 

I be averase weiald, ol' a,lull, ovfinm and thoa,. of 11,,. 
newborn 
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chilcl, together Avitli some useful post-mortem room data, in con¬ 
nection with weight, measurement, and temperature conversions 
will be found on pp. 700 and 701. 

Examination of stomach. 

Tn all cases attention should be directed to the stomach contents. 
The odour, especially if alcoholic, should be noted. In accident 
cases, in deaths from culpable violence, and in any other case in 
which an assessment of the degree of possible intoxication may have 
a bearing, a generous sam])le of blood should be obtained for the 
])urpose of determining the alcoholic content by analysis (see p. (131). 
A sample of urine should also be taken for the same ])urpose. The 
analyst prefers, when possible, to get at least 2 ounces of blood 
or urine. The stomach contents will give indication of the 
extent of digestion which has taken place and, in an apjwoximate 
manner, the interval of time since the ingestion of the last meal 
prior to death. An ordinary meal leaves the stomach in about four 
hours. Maile and Scott,^ following radiological surveys, have shown 
that a large meal may be retained for five hours and that a meal, 
not necessarily large, but containing a considerable cjuantity of 
butter or cream, is retained in the stomach for a longer period. 
Concentrated carbohydrates, such as sugar, leave the stomach much 
more cpiickly than natural carbohydrates, such as banana or jiotato. 
Fat in abnormal proportions causes the stomach emptying time to 

be prolonged in marked degree. 

Some important points. 

The membranes should always be stripped from the base of the 
skull, and the bone carefully examined for evidence of fracture. 

The vertebral column should be examined for fracture or dis¬ 

location. , , • i.- f 
Incisions should be made between the ribs when exammation tor 

fracture is undertaken, since this procedure enables the examiner to 
test the mobility of each rib in turn. 

Parts of the body, necessary for further detailed dissection, 
should be removed and ]ilaced in containers to which a 2 per cen . 

solution of formalin in saline has been added. . ^ , i 
In every case of fatal wounding the dimensions of the wound 

or wounds should be recorded, together with the depth 
of the track. These particulars have a direct bearing, no . ^ 
relation to the weapon which caused the wound, but to le re a i\ 
pitioiis of the assiilant and assaulted person when the injury nas 

When blood or other fluid is found within a cavity, the quantity 

" retained in the body must be 

'““f he t;:s':i.oukl bo exa.ni„ed for evidence 
vision, for example, an artificial eye or corneal opacity. 
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of great importance sometimes, especially in cases of veliicular 

accident. 
The finger-nails should be inspected for evidence oi blood- 

staining and for small portions of epidermis, indicative of struggle. 
In cases of suspected strangulation, manual or otherwise, the 

structures of the mouth and neck should be removed for detailed 
dissection and histological examination. 

The coronary arteries should always be examined carefully. 
The entire length of the aorta should be opened and examined 

for evidence of degenerative changes. 

Fl(!. I 

('omparison jhiotomicrograph sliowing matching layeis 
in ])aint Hakes. *4, I’aint from datnaged vehicle. />', Con¬ 

tact traces removed from car in collision. 

(By courtesy of the City of Clasgow Police.) 

In cases of head injury following vehicular accident, siiecimens 
ot hair, close to the edges of the wounds, should be removed. Com¬ 
parative examination of hairs found on the sus])ect vehicle luav be 
neces.sary at a later stage in the investigation (see pp. 11() and i Ifi) 
In such cases, the wounds and scalp generallv should be examined 

bTrfteined (-^ee Fig. I). When found, these should 

In cases of sus])eeted carbon monoxide jioi.soning and in burninc/ 
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cases, separate specimens of blood should be taken from the left 
and right sides of the heart for laboratory examination. 

In cases of culpable violence, a specimen of blood should he 
retained for blood-grouping purposes (see p. 34()). 

When there is any doubt as to Avliether an injury was inflicted 
before or after death, tissue shoidd be removed for histological 
examination. This is of special importance in connection with 
bruises (see p. 24S and Fig. !)f)). 

In fatal cases a.ssociated with rape, a specimen of })ubic hair and 
vaginal swabs should be taken (see pp. 119 and 432). 

In cases of burning, a specimen of mucus from the air passages 
should be examined microscojhcally for the presence of carbon 
particles. 

In cases of drowning, when the stomach contents indicate the 
swallowing of unusual fluids, a specimen should be retained for 
examination. 

In cases of firearm wounding, a surface scraping should be 
removed from any area of blackening surrounding the wound of 
entry, together with a specimen of hair, adjacent to the wound, 
especially in the instance of head injury. Microscopical examination 
of the y)articles and of the hairs may })rove important with regard to 
the assessment of the range of fire. 

The notes made during the currency of a post-mortem examina¬ 
tion should be scrutinised carefully before the body is closed. 

Effects of keeping bodies in refrigerating chamber. 

Under these circumstances, if the body has been exposed to a 
low temperature soon after death, the onset of rigor mortis will 
be retarded. If exposed at a later stage, when rigor is passing off, 
putrefaction will be retarded. Bodies which have been kept in a 
cold chamber most frequently show reddish, patchy colorations on 
the body surface, especially in tlie hypostatic regions and sometimes 
in the organs, the blood is a brighter reddish colour, mid surface 
injuries, such as bruises and abrasions, have an intensified ap])ear- 
ance We have frequently noted these manifestations, and consider 
that a necessary allowance should be made in their interiwetation 
Prior to autojisy, bodies which have been chilled should be removed 
from the cold'chamber and placed on the table for about two 
hours. This will allow the tissues to become softer and easier to 

manipulate. 

Effects of embalming. 

Kmtalming of a body is effectod by the i.ijection of a solution 

such as 4(1 per cent, formal.lehyde and Id per cent, methyl alcohol 

into one of the large arteries either hy gravity or '’Y I’"''’" 

nressure. It is necessary to drain a considerable quantity of the 

blood from a vein so that there will be a re])lacement by the 

embalming Huid. 0|ieiiings into both the chest and ahdominal 
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cavities are also made and a quantity of the solution is injected 
into them. The object of embalming is to i^reserve the body by 
the destruction of micro-organisms. It is important to note that 
both post-mortem dissections and the removal of s])eciniens from 
bodies for investigation should be completed prior to embalming, 
since the tissues of the body will be hardened and the detection of 
certain poisons made difficult if not imi)Ossible by the process. 

Procedure in suspected poisoning. 

In cases where poisoning is the suspected cause of death, special 
precautions are adopted. Careful attention should be paid to the 
condition of the mouth, the oesophagus, and the gastro-intestinal 
tract. The lower end of the oesophagus, about three inches above the 
cardiac orifice of the stomach, should be tied with a double ligature, 
and severed between the ligatures. A double ligature should be 
placed round the upper jiart of the duodenum, and the stomach, 
with contents, removed. Next, the whole of the large and the small 
intestines are removed by division betAveen double ligatures. The 
various parts should be placed in separate glass jars, labelled, signed, 
and sealed. In further jars are placed the liver, kidneys, spleen, a 
specimen of blood, and urine in addition to other organs and tissues 
as the circumstances of the specific case dictate. When these con¬ 
tainers are formally handed over to the analyst, a receipt should 
be obtained. Should the stomach and intestines be opened and 
exammed in the post-mortem room, care must be taken to keep 
the various parts separate and free from contamination not onlv 
from each other but from the other organs. It is only by such 
procedure that an opinion, as to the possible interval of time which 
has elapsed between the ingestion of the poison and death, can be 
expressed after the results of chemical analysis have been considered, 
this IS of particular importance in cases of metallic irritant 
poisoning, such as arsenical poisoning. The necessity for taking all 

e important parts of a body in a case of poisoning will be obvious 
when it IS explained that after analysis bv the Crown experts the 
remainder may be requested by the accused for examinatioii by 
experts nominated by him for his defence. In cases of suspected 

X! hf of Jiair, skin. bone, and nails llionid 
also be removed for analysis (see p. 551). 

Exhumations. 

civirirtionffnXl'’^'®*"'’'-'' "' ‘•“■-'OS of su.speeted crime, in cases of 
Civil actions for damages, in certain instances of life insurance 

' isinte^ b 'i'"* ‘10““' 'lispoted. .and in otlier contingencies t<’, 
.'ra fn f ‘’f “otormining tl,e actual can«; c.f 

. In any case at comparativelv recent interment it is 
unsavoury operation, and one not nnatien,le<l by dl™’r '''' 
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must be obtained under Section 25, Burial Act, 1857, In Scotland, 
a Sherift, alter petition, may grant a warrant. In a civil case, 
a petition is presented to the Sheriff, or to the ('Ourt of Session, 
usually to the former, by the party desiring the exhumation. 
Thereafter, the relatives are informed that such a petition has been 
made, and a date is arranged for hearing any objections. After the 
hearing, the petition may or may not be granted, but if it is granted, 
the name of the })ractitioner, or practitioners, is put on the warrant 
for exhumation, and authority given to the graveyard authorities 
to have the body exhumed. 

The necessary preparations having been made with the authorities 
of the graveyarcl, the body is disinterred, and the examination made. 
The coffin sliould be identified by the undertaker, and the grave¬ 
digger should identify the grave. 

Certain precautions shoidd be adopted in exhumations. For 
example, the examination should be made during the lightest period 
of the day and, when possible, the dissection should be made in the 
open. It may be necessary to have a tem])orary screen erected. 
When the examination is made inside a building, the accommoda¬ 
tion used should permit of free ventilation. When the coffin has 
been raised to the surface, adequate time should be given for 
the drainage of fluid from the interior of the coffin, and after 
the body has been removed from the coffin, it should be exposed 
to the air for a short period to permit the dissipation of foul gases. 
Care should be taken to ensure that the gloves worn are in perfect 

condition. , ^ r 4.- 
The dissection is made in the same manner as that ot the routine 

iiost-niortem examination. . 4. 4. a 
In cases of suspected arsenical poisoning it is important to 

preserve a portion of the earth from above the coffin, against a 
possible defence that this poison, which may be found in the body, 
las imparted to it by the soil. A piece of the shroud enveloping 
the body, together with a portion of the wood from the coffin shoul 
also be retained in such cases for the purpose of eliminating the 

nresence of arsenic (see p. 550). . 
^ ImportaHt anil decisive information, respecting the 
death, may be obtained from an examination of a body follo«in„ 

exhumation. 

Report on a post-mortem examination. 

From the result of a post-mortem examination the report of 

“'^rhr op"^n “eel by the examiner.s 

!::dttt;:L:s irSad iixiiescri^tion 

°^‘i^:^=X‘lii,d send 
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tliat opinion, wliicli should l)o stalod clearly. Along with liio report 
the warrant, still in their possession, should be returned to the 
Procurator-Fiscal. If further investigation is necessary, the re})ort, 
by arrangement, may be delayed until the investigation is 
com])leted. 

The examiners should frame the terms of the report in simple 
but clear terms, remembering that it may in all probability be 
read in court for the information of the court, counsel, and jury. 
The report should be as brief as possible, compatible with clearness. 
It is not necessary to describe each organ in detail, and it is sufficient 
to say, where the organs of a cavity have been found healthy, that 
“ all the organs of this cavity were examined, and found healthy.” 
Should one or more organs only be found diseased or injured, after 
description of the facts found with respect to these, it is more 
advisable to say that “ the other organs of this cavity were examined 
and found healthy,” than to describe their normal appearances. 
While in certain circumstances it may be impossible to avoid the 
use of technical terms, the examiners should try to give them popular 
interpretation, within brackets. Conciseness, brevity, and clear 
language are of high value in the expression of the opinion, since 
without these attributes the issues may readily become confused, 
and the report occasion dubiety, and unnecessarily prolonged 
cross-examination. ' 

Examiners should avoid the use of such terms as “ about,” or 
nearly, when measurement is in cjuestion, or of comparative or 

superlative adjectives with respect, for example, to amounts of 
fluid or blood, when such can be determined. Tlie report should 
be exact in its terms. The original notes made at the examination 
should be retained, together with a copy of the report sent to the 
1 rocurator-Fiscal, for future reference in the preparation of 
evidence. 

PTaming a report is often a matter of some difficulty for the 
less experienced, and for this reason the following skeleton basis for 
a report is given :— 

Preamble. 
FORM OF MEDICAL REPORT 

I)ate and place from which report is written 

place " 

Names, ages, designations, and addresses of witnesses who 
ve, m the presence of the examiners, identified the body. 

External examination. 

External ajipearances of body indicative of time of deatb 
Presence or absence of external marks of vidlLce T I'. 

character, dimensions, and relation to each nthor i r 
n.arkfnga hearing upon the oauee rf‘leat^ 
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Internal examination. 

D(‘scri))iion of— 

Brain, its membranes, condition of calvarium, aiid of base 

of skull. 
S])inal column, and, if necessary, condition of s])inal cord 

and membranes. 

D(*scription of organs and contents of thoracic cavity— 

General disposition of organs. 

Presence of fluid in pleural cavities. 
Condition of pericardium, heart, and large blood-vessels. 

C'ondition of larynx, trachea, oesophagus, lungs, ribs, etc. 

Description of organs and contents of abdominal ca vity— 

General disposition of organs. 
Presence of abnormal fluid in abdominal cavity. 
Condition of stomach, intestines, liver, s])leen, kidneys, 

urinary bladder, pancreas, aorta, etc. 

Description of organs and contents of female pelvis 

\"aginal tract. 
Uterus and appendages. 

The reasoned opinion of the cause of death based upon the flicts 

found. . . ,, 
In Scotland, attestation of the report on soul and conscience. 

Signatures and medical cjualifications of examiners. 

XoTE.—Tn reports, all numbers, except the date of report, should be 

exiire.ssed in words, and not in figures. • • • n i 
,\11 interpolated words, or deleted words, should be initialed 

bv the signators. At the foot of each page, the number 
of words deleted should be indicated and initialled by 

the signators. . 
When the report occujiies more than one page, the signatures 

of the examiners should be appended to each page. 

The following report embodies greater detail and applies man\ 

of the points suggested 
Place. 

Date. 

By virB.e of a warrant of the ^ Pr„ouratoJ^isll o" 

instance ot i • i" rhitp and within the 

1. A. B., 22 years, son of tlie ,leceaso<l, resi.ling at. 24 Blank 

Street, Glasgow, «an(l deceased, residimr 
2. B. C. oS years, confectioner, cousin ot 

at 2fll Blank Street, Glasgow. 

w 
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External examination. 

The body was that of a well-nourished and well-developed 
person. Death-stiffening, or rigor mortis, was present generally. 
The only mark of violence visible on the body surface was an incised, 
or clean-cut, wound situated one and a half inches below the level of 
the left collar-bone, and two and a quarter inches from the middle 
line of the breast-bone. There was faint bruising at the edges of 
the wound. It measured three-quarters of an inch in length and 
a quarter of an inch in breadth. It was ovate in shape. 

Internal examination. 

Head. 

The brain and its coverings were found normal. The skull was 

intact. 

Chest. 

On opening the chest cavity, a considerable quantity of clotted 
blood was found lying in the tissues below the breast-bone, and 
extending into the left side of the chest. Within the pericardium, 
or heart-bag, fluid and clotted blood, amounting to nine ounces, 
was found. There were, in addition, six ounces of blood in the left 
side of the chest. Before the organs of the chest were removed, 
careful inspection of the direction of the wound on the front of the 
chest was made. This inspection showed that the wound had a 
direction downwards, from left to right, and that it had penetrated 
the chest waU, between the first and second ribs. Dissection 
showed that the wound continued through the heart-bag, and into 
the main artery of the body, the aorta, which leads from the left 
chamber of the heart. The wound penetrated this vessel at a point 
one and a quarter inches above the point where the vessel leaves 
the heart. The wound in the wall of the heart-bag measured three- 
eighths of an inch in length, and in the blood-vessel, a quarter of 
an inch. These two wounds lay, with relation to one another, in a 
slightly slanting line, the latter just below the level of the former. 
The structure of the heart was normal. The lungs were healthy. 

Abdominal cavity. 

The organs of this cavity were examined individually, and, with 

healthy^^^'°^' which was .somewhat fatty, were found 

Opinion. 

From the foregoing examination we are of opinion : (1) that the 

' ''''ml wounding of the aorta, or principal artery of 
tlie body ; (2) that the wound, which penetrated the chest and 
injured tl.e pericardium and aorta, was produced by a sharp-poLted 

4 
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sliarj)-e(lge(l iiLstrunient of at least some inches in length ; and 
(8) that the injury must have l)een indicted with some measure of 
force. 

These are attested on sonl and conscience. 
(Signed) 
(Qualifications) 

The law and post-mortem dissections. 

I’ost-mortem dissections are made for three principal purposes— 

To obtain information about the cause of death for the 
])nrposes of the Crown authorities. 

To provide instruction for medical students and doctors in 
the study of anatomy. 

To acquire knowledge of the causes and nature of the diseases 
which affect the body. 

The legal position with regard to the first category is clear : 
the doctor’s authority for conducting the post-mortem examination 
is in England the request from the Coroner and in Scotland the 
Sheriff’s warrant (see pp. 19 and 3fi). 

Post-mortem dissections in the second category are regidated by 
the provision of the Anatomy Acts 18.32 and 1871. 

The relevant provisions of these Acts are that 

doctors and medical students are licensed to practise anatomy ; 
anvone who has the lawful possession of a body, except for 

"the purposes of interment, may permit it to undergo 
anatomical examination unless to his knowledge the 
deceased in his lifetime expressed a wish to the contrary ; 

the objection of a near relative is always sufficient to sto]) 

the examination ; i i i 
the ])erson carrying out the examination must be dul\ 

licensed and he must carry out the examination at a 

l)lace notified to the Minister of Health. , , , • 
forty-eight hours must elapse after death before the body is 

removed for dissection ; , t .. 
notice of the intended removal must be sent to the Inspector 

of Anatomy for the district, and the body can be reinoved 
for the purposes of dissection only after twenty-four hours 

have ela])sed from the giving of this notice ; 
the person making the dissection must send to the 

for the district within twenty-four hours ot removing the 

body for this jiurpose— 
the certificate of the cause of death, 

{!>) the name of the person from whom t he body iias 

(c) the day and time when the body was received, 

(f]\ the date and iilace of death, • i r 
the sex, na.ne. age, an.l last place of resalenee oi 

the deceased ; 
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llie l)(»(ly inusfi he n'lnovc'd in a. pcopei' eofhii and Hu* person 
removing it must arrange lor its suitable disposal, either 
by burial or cremation, in a manner consistent w ith the 
religious convictions of the deceased ; 

a certificate of interment of the body must be sent to tlie 
inspector within two years of the day on which the body 
was removed for examination ; 

a medical practitioner who has been duly licensed and who 
makes an anatomical examination according to the 
provisions of the Act is not liable to any prosecution, 
penalty, forfeiture, or punishment for so doing (Section 14). 

Lawful possession of the body usually rests in the nearest relative, 
but if a patient dies in a hospital then the person controlling the 
hospital is the lawful possessor of the body and, in the absence of 
objection from a near relative, he can give permission for removal of 
the body for anatomical dissection or post-mortem examination.^ 

The relatives have a right to forbid an anatomical dissection or 
a post-mortem examination, but if a patient has died in a hospital 
there is no obligation on the Controller of the hospital to ask for 
the consent of relatives and he does not even require to notify 
them of his intention to authorise a dissection. It is, however, 
customary for the person in possession of the body to obtain the 
consent of the relatives before authorising a dissection. 

Provisions for the retention of organs of the body or skeletons 
are not included in the Anatomy Act. 

The legal position with regard to post-mortem dissections in the 
third category, namely, the routine post-mortem dissections carried 
out in pathology departments, has now to be considered. 

The present practice is that post-mortem dissections are conducted 
m pathology departments on the basis that these dissections are 
egal provided consent has been obtained from the person havino- 

possession of the body and the nearest relative. 
This has been the practice for a great many years and so far 

as we know, it has never been questioned. There does not, however 
appear to be any legal authority for this position. 

^ determine the legal position it is necessary to consider 
wherL.^ Of 1832. This Act was passed at a time 

en there was great public concern about the crimes which were 
eing connmtted m order to procure bodies for the purpose of 

“ " Knowledge of the Causes and Nature of sundry 
Diseases whieh affect the Body, and of the best Methods 
of treating and curing such Diseases, and of liealina and 
repairing divers Wounds and Injuries to which the Human 

rame is liable, cannot he acquired witlioiit the Aid of 
Anatomical Kxaimnation : And whereas the legal Z\tX 
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of lluinai) Bodies Idr such Aiiatoinical Exainiiial.ioii is 
iusuiiieient luUy to provide tlie means of such Knowledge : 
And whereas, in order further to supply Human Bodies 
for such Purposes, divers great and grievous Crimes have 
been committed, and lately Murder, for the Single Object 
of selling for such Purposes the Bodies of the Persons so 
murdered : And whereas therefore it is highly expedient 
to give Protection, under certain Regulations, to the Study 
and Practice of Anatomy, and to prevent, as far as may 
be, such great and grievous Crimes and Murder as afore¬ 
said ; be it therefore enacted by the King’s Most Excellent 

Majesty, ...” 

Then follows the provisions which have already been given. 
It will be recognised that the terms of this preamble are both 

wide and indefinite having regard to present-day conditions It 
would appear that the legislators intended the provisions ot the 
Act to axiply not only to dissections for anatomical instruction, 
but also to dissections made for the investigation of disease. 

In addition to the terms of the xireamble, support is also given 

to this view by Section 15, which reads— 

“ And be it enacted, that nothing in this Act contained shall 
be construed to extend to or to prohibit any post-mortem 
Examination of any Human Body required or directed to 

be made by any competent legal Authority. 

Speller in his “Law relating to Hospitals ” ^ is of the opinion 
that^the provisions of the Anatomy Acts are also applicable to 
present-day routine pathological post-mortem dissections and states 
that “ Anatomical examination of the body of a deceasec persoi 
Mhenvise ?1 °vn at the request of, or on the nstruct.ons of, the 

1 ranKr if in ‘locordciucG with the Aii<itoniy Acts. coroner IS Uu tu only f.n .. ,,,, of 

pathology departments has no« post-mortem 

!,eriod of nneontested usage ‘ ‘ X protection of 
dissections conducted in ns <> ^ interpretation ot 

t'A^cls ifhowewr a matter for the law courts anil until 
relevant to this matter has heen given it is 

impossilile to state a dehnite opinion on the issue. 

Cremation of bodies used for disseetion in schools of 

anatomy. anatomical disseetion 
Where a body ^vhich he .Up eierical procedure in connection 

is to be subsequently cremaUd the ^ ,, 

‘‘death :::d"trreliit“e\locunlents retained until the anatomical 

dissection has been comiileted. 
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Procedure for bequeathing a body for anatomical examina¬ 

tion. 
A person wishing to leave his body to a medical school, attached 

to a particidar hospital, writes either to H.M. Inspector of Anatomy, 
Ministry of Health, Whitehall, S.W., or to the Licensed Teacher of 
Anatomy at the medical school which he wishes to benefit, stating 
his desire ; upon which the necessary forms will be sent to him. 

He should then leave clear instructions in writing and inform 
his executors of his wishes. If no particular institution is named, 
the Inspector of Anatomy will send the body to the next Metropolitan 
School due to receive one. 

When death occurs, the executor comi)letes the form already 
received and posts it along with the medical certificate of the cause 
of death to the Inspector, who w ill then issue a warrant to an 
undertaker to remove the body and ])lace it in the charge of some 
jiarticular Licensed Teacher of Anatomy. 

During the examination of the body care is taken that every 
])article removed from it is placed in the coffin in which it will 
idtimately be buried. 

The burial is conducted by a clergyman of the faith which the 
deceased professed during life. The undertaker must present the 
burial certificate to the Inspector of Anatomy. 

It must be understood that no individual has a right of property in 
his body after his death and if any near relative objects to the body 
being used for anatomical dissection, H.M. Inspector of Anatomy 
will refuse to issue a warrant for its removal to a medical school. 

Reports on nature of stains. 

Rejjorts regarding the nature of stains upon clothing and upon 
many other articles may be required. No warrant is necessary for 
this examination. In Scotland, the examination is made at the 
request of the Procurator-Fiscal, who sends a police officer, with 
the articles to be examined, to the laboratory of the examiner. This 
officer receives from the examiner a receipt for the articles, and, 
in turn, a receipt is required from him wdien the productions are 
returned on completion of the examination. This is for the purpose 
of maintaining their identity and the sequence of events so that 
t le chain of evidence given subsequently in court mav be complete. 

Work of this character should be undertaken only by experts, 
ihe report on the examination embodies such particulars as the 
nature of the instructions received and from whom, the date the 
articles were received and from whom, together with a detailed 
description of the articles examined and the wording on the labels 

stains, their number and situation, relative to their position on 
t e article and to one another, their sluqie, colour, and other 
physical characteristics must be included. With regard to the 
technique employed in the examination of the stained material it 

not nooc^ary to enter into .letail in the repor, lu] sutient to 
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state that after an examination by chemical analysis or microscopic 
or spectroscopic examination, certain substances were or were not 
found. Then follow the opinions, the attestation “ on soul and 
conscience,” if in Scotland, and signature. The evidence of what 
has been found should be preserved by the examiner for sidjsequent 
production in court, should this be requested. 

The following is a more or less general example of such a report :— 

Place. 
Date. 

Acting upon instructions received from A. B., Esquire, Procurator- 
Fiscal, County Buildings, Glasgow, I, the undersigned, on 24th 
June 1949, received from C. 1)., Detective-Inspector, Southern 
Division, City of Glasgow Police, the undernoted article for exam¬ 
ination and report thereon : A blue cloth jacket, labelled “ Found 
in the possession of F. F., 2lb Blank Street, Glasgow, and referred 
to in the case against F. F.” 

Examination. 

The following reddish-coloured stains were ])resent upon the 

garment :— 
1. On left lapel of jacket (outer surface)— 

(a) A circular, red-coloured stain, close to the junction 
of the neck seam and lapel, which measured a quarter 

of an inch in diameter. 
(b) A similar stain, one and a half inches belov {a), vhich 

measured half an inch in diameter. 
(c) A triangular-shaped, smeared stain, situated close to 

(6), which measured one inch and a halt by half an 

(d) Ad^acent^to (c), a group of seven small and indefinite 

stains. 

2. On left side of jacket (inner surface)— 
(e) A stain, half an inch in length, shaped like an exclama¬ 

tion mark,” situated three inches above the level oi 
the top button-hole, and at the same distance from 

the free edge of jacket. . , • i xi 
( f) \ stain, which measured a quarter ol an inch m lengt i, 

of similar shape to (e), situated one inch above the 
level of the top button-hole, and two and a quartei 
inches from the free edge of jacket 

in) A circular stain, situated one inch from (/), vhich 
measured half an inch in diameter ; and 

(h) An irregiilarlv-shaped stain, situated five me a, 
^ ^ if) aiul in‘direct line, which measured one inch at 

Portions (0. (/I. I,iv 
exo set-1 after suitable preparation,tv.re examm«. c^,ennc ly 

microscopically, ami microspcctroscopically. lh<> 

examined serologically. 
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Opinion. 

As the result of the foregoing examination I am of the opinion 
that— 

1. Stains lettered (a), (c), (/), and {h) are composed of human 
blood ; 

2. The “ exclamation mark ” stains resulted from forcible pro¬ 
jection of the blood against the garment. 

These are attested on soul and conscience. 
(Signed) 
(Qualifications) 

Photographs are automatic records of appearance and may be 
used in evidence to assist oral description of the objects photographed. 
Medical reports used for legal purposes in Scotland must be certified 
“ on soul and conscience ” and must be sworn to in court as true 
reports by the maker of them. They must exclude facts elicited 
by the signator on hearsay. 

Notes or memoranda. 

Notes or memoranda may be used in a court of law by a medical 
witness but, if used, they may be scrutinised by cross-examining 
counsel for the purpose of cross-examination, since they are then 
treated as productions, or exhibits, in the case. It is necessary, 
therefore, to know under what circumstances reference to them is 
permissible. Such notes may be used by a witness for the purpose 
of refreshing his memory if :— 

The notes were made at the time of, or shortly after, the occur¬ 
rence of the event to which they refer, and were made by 
the witness, or by another and reviewed at the time by the 
witness. 

On the other hand, they may not be used if:— 

They were made only after a lapse of time following the event 
to which they refer, they were made by another and not 
supervised by the witness at the time, or they are used for 
the purpose of bringing forward facts which the witness has 
lorgotten. 

It must be dearly understood that the use of notes or memoranda 

‘ -ll ® ^ ““ purpose of refreshing the memory of a 
witness with regard to some point which may arise in tlie course 
of h s evidence. Having refreshed his memory, on the point n 

Dying declarations and dying depositions. 

reoird statanenfs m practitioner to 
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England. 

The ])rinci])le on wliich evidence of this description is admitted 
is “ that sncli declarations are made in extremity wlien the party 
is at tlie ])oint of deatli, and when every hope of this world is gone ; 
when every motive of falsehood is silenced, and the mind is induced 
by the most powerful considerations to speak the truth ; a situation 
so solemn and so awful is considered by the law as creating an 
obligation ecjual to that which is im})osed by a positive oath 
administered in a court of justice.” ^ 

In the ordinary course of events these statements are taken in 
the form of a dying de})osition. The examination is conducted by 
a Justice of the Peace and the deposition is taken on oath in answer 
to his questions. The statement is reduced to writing, read over 
to the deponent, and signed by him, if he is able, and by the 
examiner. If the de])onent cannot write, that fact and its cause 
should be recorded. The writing itself must be produced at the 
trial, and be sworn to by two witnesses, of whom one should be the 
examiner, as correct and as made voluntarily when the deponent 

was in his sound mind. 
If a witness is dying and there is no time to arrange for admin¬ 

istration of the oath and a formal deposition being taken, his 
evidence may be written do^\■n as a declaration by anj creditable 

^ The conditions necessary for the acceptance of dying declarations 

and dying depositions as valid evidence are . 

1. The case must be a criminal one. 
2. The case must be one of homicide. i i 
3. The death of the deceased must be the subject ot the charge, 

and the circumstances of the death the subject of the 

declaration or deposition. 
4 The words used must be those of the deceased and if questions 

have been put these must be given together with the answers. 
5 The person making the statement must be actually dying, 

must believe that he. is dying, and mu.st express no hope 

of recovery It is not necessary tliat he slioidd liave sUtecl 

Ids ex,,ectat.ion of immediate death, if tins can be mtcrrc<l 

from other circumstances. 
(5 The ])erson who made the statement must be dead. 

Tlie use of deiiositions as evidence is also controlled by statute 

Tl,e ('riminal Law Amendment Act, 18(i7. makes provisuin. m tlie 

or continuing illness of a ^vltness. 1 deposition is 
ever to be able to give evidence in court, tlicii i 

acceptable as evidence. 

^'Iliellw of Scotland gives a wider validity to dying declarations 

and depositions than the law of England. 
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it holds that a tlying deposition or a dying declaration of a 
])erson who subsequently dies is admissible as evidence whether 
that person were the party injured or not, if in life he would have 
been a competent witness. 

The circumstances necessary for this type of evidence to be valid 
in Scotland therefore are :— 

1. The declarant or deponent must be a competent witness in 
a criminal trial. 

2. He must be a material witness. 
3. His life must be in danger. 
4. His mind must be sufficiently clear to give reliable evidence. 

It should be noted that there does not appear to be any legal 
obligation on a medical attendant to record the declaration of a 
dying man, but as he is often the only person present who is capable 
of undertaking the duty, he should in the interests of justice do so 
in an emergency. Where there is time, it is his duty to ensure that 
notice is given to the legal authorities so that in Scotland a Sheriff, 
or in England, a Justice of the Peace, may attend and take the 
statement in the form of a dying deposition. 

ORAL EVIDENCE 

Oath and affirmation. 

Whatever form medical evidence may assume, it must ultimately 
take the form of oral evidence, which can only be valid in court 
when given upon oath or affirmation. In Scotland, the oath is 
administered to the witness by the judge, who, standing in his 
place and speaking the words of the oath, requests the witness to 
repeat the words after him. This is done clause by clause. The 
words of the oath in Scotland are as follows :—“ I swear by Almighty 
God as I shall answer to God at the great Day of Judgment, that 
1 Will tell the truth, the whole truth, and nothine* but, fhp- trnfb ” 

'o "r 

n England, the witness is sworn bv an officer of tlip pnnrf Kw 
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])iii’poses where an oath is or sliall be required by law. This 
affirniation has the same legal force and effect as the oath. The 
form of an affirmation is as follows :—“ I, A. B., do solemnly, 
sincerely, and truly declare and affirm,” and then follow the wonls 
ot the oath ]irescribed by law, omitting any word of im])recation. 

Medical evidence. 

In giving evidence there are certain principles which should never 
be forgotten by the medical witness. The language used in the 
witness-box should be clear, concise, and as untechnical as possible. 
Such terms as “ syncope,” “ comatose,” “ highly vascular,” 
“ oedeniatous,” and others should not be used. It is impossible to 
expect a jury to know what is meant by the terms “ pericartlium.” 
“ meninges,” and “ calvarium,” but the substitution of ” heart-bag,” 
“ brain-coverings,” and “ skullcap,” or “ vault of skull,” will make 
matters clear. 

The language should be concise. Adjectives of degree, especially 
superlatives, should be used sparingly, and only when absolutely 
necessary, smce their use may be regarded as biased opinion, and 
this discounts the value of the evidence. The voluble witness is 
often a godsend to opposing counsel with a weak case, since the 
witness saying more than is required is apt to say more than he 
means, and in doing so increases his vulnerability while under 
cross-examination. Categorical answers, when possible, are the 
best, and when not possible, answers should be concise and clear. 

The replies of a witness should invariably be courteous. This 
is not difficult during examination-in-chief, since both witness 
and examiner are in accord, but it frequently becomes less easy 
durimr cross-examination, when the object of the cross-examiner is 
to weaken or, if possible, negative the evidence given in the previous 
examination. However trying the situation may be, the witness 
should keep the fact clearly before him that he is giving expression 
to honest opinion, and that he has but consistently to hold by what 
he has formerly said, and to give fully the reasons for his belief, to 
convince the court of his sincerity. It is usually with reference to 
opinions or inferences that differences between counsel and Witness 

^^"’it may be of assistance to the witness under cross-examination 
to bear in mind that it is the business of the cross-examiner to 

make the best case he can for his client. Calm but 
restatement „f former evidence will sooner or ^ 
even the most pressing cross-examiner, and a witness may re \ 
unon the jiuffie interfering when he considers that counse is over¬ 
stepping the'’bounds of legitimate cross-examination. In short 

"lit 
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attitude, and to decline strongly to have words attributed to him 
which have not been stated. Occasionally cross-examining counsel 
may ask a question, which is based upon a statement which he 
desires the witness to understand he has already made in reply to 
a previous question, the answer to which tends to put an entirely 
different complexion upon the tenor of his evidence. If the witness 
is collected he will detect the misstatement and at once challenge it. 
Should coxmsel persist in stating that the witness made the statement, 
the witness should appeal to the judge who, by having reference 
made to the notes of the shorthand writer, in court, will quickly 
settle the issue. 

Evidence sliould always be given distinctly, deliberately, and 
audibly. It has often been said by judges that no witnesses are so 
difficult to be heard and to be understood as medical witnesses ; 
difficult to be heard from want of clearness in articulation, and diffi¬ 
cult to be understood by reason of the nature of the evidence. 

The general rule is that ordinary lay witnesses must speak only 
to matters of fact and not of opinion. A medical witness, however, 
usually speaks both to matters of fact and of opinion, and therefore 
is regarded by the court as an expert witness. Under certain 
circumstances he may only be called upon to give evidence on 
matters of opinion and not of fact. A skilled witness shoidd not 
be asked to give an expression of opinion which is a direct answer 
to the issue under trial since this is a matter to be decided by the 
judge or jury as the case may be. As a general rule, subject to 
certain exceptions, hearsay evidence is not valid evidence, and a 
w itness, therefore, must speak only to facts which come within his 
own personal knowledge. Any opinion which he expresses from a 
given series of facts must be his own opinion. The published 0])mions 
of writers on the subject may be adopted by skilled witnesses and 
made a part of their evidence. A skilled witness may be taken as 
concurnng in his evidence wdth the opinion expressed in full by a 
preceding skilled witness. An expert may speak to the recognised 
authority of a particular w riter, and may adopt as his own opinions 
specified parts of a published work. The passage is then regarded’ 
as being supported by the weight of the author as well as of the 
w itness The published w ork need not be produced in court, and it 
does not matter whether the author is living or dead. This is not 

unimportant point since, quite freqiientlv, cross-examinin<>^ 
TOunsel will quote certain passages from standard books, with tlm 

hfcffier\°^r ''i ^fi'^ evidence given by a witness in his examination- 
n-chief, and ask the witness whether he agrees or disagrees with 

opmions of the author. In such a case a witness is well advl^d 

I • re]ily until he has been permitted to read for 

"'a^ v St together with the context. 
Any statement which a witness has made on iirecomiition 

on ttie ground that he made a difierent statement on a fornu^r 

''"'"y i" Knglan.1 
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Members ot tlie medical profession should understand clearly 
that evidence given by them is absolutely privileged and that no 
witness can be compelled to answer any question which might have 
the effect of incriminating him, or which would tend to degrade his 
character socially or professionally. To this general rule there is 
an exception. By the Criminal Evidence Act, 1898, a person charged, 
and tendering evidence on his own behalf, may be asked any question 
in cross-examination notwithstanding that the answer might 
incriminate him in relation to the offence charged. 

In a trial for rape a medical witness was asked, in cross-examina¬ 
tion, if he had been in the way of having connection with the woman 
said to have been ravished. He hesitated for some time whether 
to answer or not, when it occurred to him to ask if he must answer 
the question, and on being assured that he need not do so unless 
he chose, he said, “ Then 1 refuse to answer.” 

Certain ])rinciples should always be remembered by medical 

witnesses. These are : 

Study the case, and be conversant with the facts, and the litera¬ 

ture on the subject. 
Always have adequate reasons for opinions. 
B(‘ fair and unbiased, concede points which should l)e conceded. 
Answer “ 1 do not know ” when you do not know. 
Never ex])ress an 0])inion on the merits of the case. That is 

the function of the judge or jury as the case may be. 
Do not “sit on the fence.” A doctor who will not commit 

himself to his opinion is not worth calling as a witness. 

If a medical witness has made a thorough examination, is con¬ 
versant with his subject, has made an accurate report on his findings, 
is truthful, unbiased, remains composed, and is hiir m all Ins 
opinions, his integrity and jirofessional reputation will remain 
untarnished, even under the most exacting cross-examination. 

PROFESSIONAL SECRECY AND PRIVILEGE 

Krom the (lavs of Hii)i)ocrates until the presentmembers of 
the medical prcifession liave bound tliemselves not to dnidg 

‘’'”The'dc1irralio‘n taken by nrcdical graduates of the U^^rnty 

-1 til 

anything to them to their hurt ;“,i;"|Le that 1 will 

itnn 1ltcll«o:; in Irir Jthe 1-rovisions of the Promissory 
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Oailis AO', l<S()S, siihsl'il111ing a Ik'claralion for OaMis in oorlaiii 

rases. ies. 
Lord Riddell ^ sums uj) the legal })osition ot doctors, in relation to 

professional secrecy, both tersely and informatively in this way ; 
“ A doctor being in a fiduciary capacity must preserve his 

patient’s confidences unless relieved from the obligation by some 
lawful excuse, for example, legal comj)ulsion, the patient’s consent, 
the performance of a moral or social duty, or protection of the 
doctor’s interests. A doctor shares with other citizens the duty to 
assist in the detection and arrest of a person who has committed a 
serious crime. Everyone recognises the necessity and importance of 
medical confidences. Everyone recognises that they are sacred and 
precious. But we must recognise also that the rules regarding them 
exist for the welfare of the community, and not for the aggrandise¬ 
ment or convenience of a particular class. We must recognise also 
that they must be modified to meet the inevitable changes that 
occur in the necessities of various generations.” 

Legal decisions have shown that secrecy is an essential condition 
of the contract between a medical man and his employers, and 
breach of secrecy affords a relevant ground for an action of damages. 
This, therefore, may be taken as a general expression of the law. 

In Britain, however, it is the law that secrets of patients obtained 
by doctors in the course of their profession cannot be withheld from 
a court of law if their divulgence is necessary for the ])urposes of 
the law. 

The question of professional secrecy, therefore, presents two 
different aspects, namely, the ethical aspect and the legal aspect. 
It seems clear that a medical witness, in court, cannot claim any 
privilege and that he must disclose, Avhen a judge so rules, any 
secret information which he may have obtained in the course of his 
professional relationship to a party involved in any case. Medical 
practitioners must therefore reckon upon their liability to be called 
upon to make such disclosures when necessary. At the same time, 
a medical witness should always be reluctant', in a court of law to 

isclose such secrets, and he should ask for a ruling of the court 
before he makes such a disclosure. Under certain circumstances 
permission may be given the witness to write his answers to certain 
(piestions, thus obviating divulgence in public. Such action null 
at east, convince the public that the medical profession guards 

at which has been committed to its members as confidential, and 
that It IS most reluctant to divulge unless compelled bv law to do so. 

1091 ^ Justice Horridge, in the Divorce Court in 
IJ-l, regarding the reluctance of a medical witness to give evidence 
with regard to venereal disease on the ground that hf with oXr 

^ on’ttm distincJ 
naerstandmg that professional secrecy would be observed re 

affirmed the claim of courts of law to compel the enclosure of 
professional confidences. In the same vear,^aIso iVthffrorce 

tlnMl ^ raised before J.ord Mersey who said 
that there was no statement in the Acts relating tn venerc’al diseases 
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to the cHeet that the intorniatioii was coiitideiitial, and that he 
did not eoiisider the j)roduction of a card would he against public 
policy. 

In a recent case ^ a wife developed venereal disease after a short 
]>eriod of marriage. She and her husband went to a clinic, where 
the former was diagnosed, Init the latter was found free of disease. 
The husband instituted divorce proceedings and his wife requested 
the doctor to furnish her solicitor with particulars of her illness 
and the considered date of its commencement. The doctor stated 
that the disease was secondary syphilis but withheld information 
required to defend divorce proceedings. Subsequently, both parties 
and their solicitors agreed to send questions to the doctor with a 
request for answers. The im])ortance of this stej) lay in the fact that 
if they had been answered in a given direction the husband would 
have been unable to ])rove his case. The doctor refused the 
information required, biit intimated his willingness to give the 
information as evidence in court. This he did later. His Lordship 
ruled that it was of the greatest importance that proper secrecy 
should be observed in connection with venereal disease clinics and 
that nothing should be done to diminish the confidential relationship 
existing between doctor and patient. These considerations, however, 
did not justify a doctor in refusing to divulge confidential information 
to a patient, or to any named person, or persons, when asked by 
the patient to do so. The information should have been given, 
and in such circumstances the doctor is not guilty of any breach 

of confidence. 
The case of St Clair Gray v. The Northern Accident Insurance 

Company in the Scottish law courts shows another aspect of the 
question. The pursuer alleged that he had accidentally cut his finger 
while operating, and that later, while attending another patient, 
was infected specifically, in consequence of which he was unable fo 
work for some time. He held a policy against accident m the 
defendant’s company, and made a claim in the Sheriff Court, which 
the defendants resisted. After hearing evidence m which he 
declined to reveal the name of the patient by whom he was mfectec , 
the Sheriff-Substitute awarded him damages. This judgment vas 
appealed to the Sheriff-Principal, who reversed the decision on 
thf ground that the pursuer had failed to prove that the disenj 
was communicate,! ai state,! by hi.n, or was the rcsu!t rf an a c.- 
dental injury, within the meamng of the policy. Ihe jnira 
appealed against this decision to the Court of Session, winch afbrmed 
^ the Sheriff-Principal. The Lord Justice-C erk who 

gave leading judgment, said that there was no reason 
hZl fi es of the pursuer, who had acted in an honourable manner 

“tcllJsblg lue naine of the paft^ff -^-i J;;; 
While that was so, however, his lordship vas 

“ ... '"."El" 
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legislate on the matter. I’liey miglit make their own rules, lor their 
guidance as professional men, but they could not inipose u})on the 
public their self-made laws. Although the judge was the person 
who had to rule whether or not a witness was to answer a question, 
he would exercise discretion in ordering a witness to answer or 
not. There might be some matters which the judge thought most 
unreasonable to be divulged by a professional man, and he might 
refuse to permit it, and allow the witness to say, “ I refuse to answer.” 
Each case had been considered by its own particular circumstances 
and by the ruling of the judge who happened to preside on the 
occasion. The judge would decide according to law. There was 
always a rule to set a judge right if he went wrong. 

When it was said that there was a general rule existing in the 
medical profession, that when they saw, in the course of their 
medical attendance, that a crime had been committed, or was about 
to be committed, they were in all cases to go off to the Public 
Prosecutor, he was bound to say that it was not a rule which met 
with his approbation, and he hoped it w^ould not meet with the 
approbation of anybody else (see p. 3S7). There might be cases 
when it was the obvious duty of a medical man to speak out, for 
instance, in cases of murder. A man might come with a wound 
which it might be supposed had been inflicted in the course of a 
deadly scuffle. It w^ould be a monstrous thing if the medical man 
screened him, and tried to hide the wound wiiich might be the 
^of connectm^ the man with a serious crime. That was a 

different thing altogether. Communications between a doctor and 
his wife, or children, were said to be privileged when it w^as necessary 
to reveal them in order that the wife or children might be protected. 
He thought that that required a great deal of limitation, because 
cases might be imagined where the wife might be living under 
circumstances in which she did not w'ant any such protection at 
all and giving to her a secret belonging to'a patient w ould be 
only a wanton violation of the nde. Tliis w'as a very delicate 
question. 

The opinion expressed by Lord Justice-Clerk Inglis, regardimr 
Hie conduct of Dr Paterson, one of the medical witnesses in the 
Rritchard poisoning case, is important to practitioners. Dr Paterson 
a witness for the Crowm, stated in the witness-box that when called 
to see Mrs Pritchard for the first time, he had formed the opinion 

to r to “‘""ony- Hi., Iord,l,i , said 
Mr Priftord"”" T 'vPen l,e saw 
Mrs Pritchard on these occasions, that somebody was practisiim 

utv and'hi ’ ““’"S'" consistent with his prifessionai 

o dime f His ‘O koop tlnit opinion 
10 His lordship could not say that Dr Paterson had done 
right, and he would be sorry to lead the jury to think so He cared 
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lilo in tliis world. In (hal duty lu* could only -say tliai Dr Paterson 
had failed. 

It should be remembered that a medical practitioner is not 
under any legal obligation to diyidge any information to the police, 
when asked for a statement, it sucli conflicts with the ])rinciples of 
l^rofessional secrecy. 

Privileged statements. 

Since this subject is important to members of the medical 
profession, and is intimately associated with that of professional 
secrecy, it should next receiye consideration. A jjriyileged com¬ 
munication can be defined, in a general manner, as a communication 
made bona fide upon any subject-matter in which the party 
communicating has an interest, or in reference to which he has a 
duty, if made to a person haying a corresponding interest or duty, 
although it contain incriminatory matter which, without the 
privilege, w'ould be slanderous or actionable. 

While the question as to w hether or not a statement is priyileged 
must be answ'ered on the merits of each particular case, the summing- 
11]) of the judge in that of Kitson v. Playfair deals comprehensiyely 
with many of the ])oints which determine privilege. His lordship 
in his summing-u]) defined a statement of privilege in the following 
terms :—“ The rule was, that if a man made a charge derogatory 
to the character of another, if he could show' that it was made 
upon an occasion upon which he was privileged in speaking out, 
or writing the words if they were contained in a letter, and that 
he made it honestly and bona fide, and merely in the discharge of 
a duty which he feit was incumbent upon him, without any sinister 
motive and without any ill-feeling, it might happen that he w'ould 
be entitled to say words, even though they did great injury, under 

the plea of privilege. 
“The plea of privilege could not prevail if a man did not really 

make the communication under a sense of duty and obligation cast 
upon him to make it. If he did it for the mere purpose of doing a 
bad turn to a man, or getting gain for himself, or putting pressure 
on a man he had no right to jiiit, or in a spirit of irritation or anger, 
or for anything of that sort, it was not privileged. The questions 
which the judge put to the jury for answer w^ere :--(!) Mere the 
words uttered as alleged ? (2) Did the defendant believe the w'ords 
to be true ^ (3) W'ere they uttered in good hiith and without malice . 
^Were tiiey uttered not from a mere sense of duty, but from some 

indirect motive, or to gratify feelings of ill-will, anger, or irritation 
at/ainst the plaintiff or her husband ? . 

When privilege is claimed, the facts alone must determine th 
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an insurance without exaniination. It is open to the company to 
refer the matter to the IiKlustrial Insurance Commissioner and 
then the family practitioner will be requested to make an affidavit 
for the consideration of the court over which the Commissioiiei 
presides This avoids attendance at this court and the statement, 
so made, is protected by ]irivilege since the ]iroceedings are quasi- 

judicial. . r • -I 

Another important case, involving the subject ol privilege, vas 
that against the late Sir Patrick Heron Watson for damages for 

alleged slander. 
The question at issue was : Does the privilege which protects a 

witness from an action of slander in respect of his pertinent evidence 
in the witness-box also protect him against the consequences of 
statements made to a solicitor and counsel in preparing the proof 
for trial ? 

This case decided that the preliminary exaniination of a witness 
hy a solicitor was within the same privilege as that which he would 
have if he had said the same thing in his sworn testimony in court. 

From what has been said with regard to professional secrecy 
and privileged statements, the importance of medical practitioners 
being members of a Medical Defence Society, which will represent 
them when legal difficulties arise in the course of their professional 
relationships, becomes clearly established. 

Presence of medical witnesses in court. 

In England. 

It is usual for medical witnesses to be present in court, and thev’ 
may hear the evidence of one another. 

In Scotland. 

Except by arrangement, medical witnesses are not allowed to 
be present in court when medical evidence is being given by others, 
unless the witnesses have already given their evidence when, there¬ 
after, they may remain in court. Expert witnesses who are to speak 
to matters of opinion may by agreement of counsel remain in court 
while witnesses are deponing to matters of fact, but they are not 
permitted to remain while expert witnesses are giving evidence on 
matters of opinion. 

Unless special permission is granted, medical witnesses for the 
defence are not allowed to remain in court when medical witnesses 
for the Crown are giving evidence. 

Attitude of medical examiner towards examination of 
assaulted, accused, and other persons. 

In the first ])lace, permission for the examination must be 
obtained from the person who is to be examined. With re^nird to 
jiersons under the age of sixteen, ]iermission must be obtainSl from 
a parent or guardian, since those under that age are not sufficientlv 

5 
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adult to u-ive i)ennission. In oxoe])tional instances, however for 
exani])le a young person under sixteen who has no jiarent, relative, 
or guardian, the permission of such young person would be regarded 
as avcejitahle. In all cases the ])erinission for examination must he 
freely given, since there is no ])ower wliicli can comiiel a ])erson to 
submit his or her body for examination against consent. An assaulted 
jierson, by laying a charge, is presumed to be willing to afford all 
t\idence, even to examination of the bod\' ; nev’ertheless, consent 
mu.st be obtained. It is advisable, when the examination is to be 
uncorroborated, to hav’e a suitable jierson in attendance wlien consent 
to the examination is giv'en, and while the examination is proceed¬ 
ing. Ihe object of the examination should first be exjilained, and 
the examinee informed that the findings will lie embodied in a 
medical rejiort. 

W hen accused jier.sons have to be examined, the cpiestion of 
obtaining necessary consent is a matter of extreme importance, 
since the possible consecpiences might be the discovery of facts 
which would be used against the accu.sed person at the trial. It is 
not sufficient that the ]ierson to be examined offers no resistance or 
objection, for that may result solely from ignorance of his or her 
rights. The proper procedure is to inform the accusefl, in the 
presence of a third party, that the examiner has been asked by the 
authorities to make an examination, but that he can only do so after 
obtaining con.sent, which can be withheld, and that he will report the 
results of the examination whatever they may be. Should con.sent 
be refused, the duty of the examiner is to report this fiict. 

Should consent be given, the examination of either an assaulted 
or accu.sed person will be directed along the lines of the specific 
inve.stisntion necessarv in the circumstances of the individual case. 
Few, if any, (piestions should be asked, and thoughts should not be 
expressed aloud. All relevant findings should be carefully noted 
and subsecpiently embodied in the report. Judgment should not 
be bia.sed by any statements made, and o])inions should be ba.sed 
solely upon the resnlts of the examination. Statements made by 
an accused person shonld not be embodied in the re])ort. 

The legal coirsecpiences of want of knowledge ot, or inattention 
to, the necessity of obtaining con.sent may be .serious. In a case tried 
at Manchester^ where a woman was accused of abandoning her 
infant a few hours after its birth, the judge said in his summing-up 
of the ca.se “ that no medical man may su])po.se himself armed with 
authority to proceed contrary to the exjire.ss will of the person he 
is instructed to examine.” In another case, a doctor, acting on the 
verbal request of the Coroner and an insjiector of police, jirocecded 
to examine a female to ascertain whether or not she had recently 
been delivered of a child. The woman refu.sed to be examined and 
offered to .send for a medical man whom .she knew to iiiake the 
examination, but the doctor proceeded to examine her. The jury 
returned a verdict for the plaintiff, and assessed damages at tiOO. 

The attitude of a doctor in relation to the conduct ot certain 
other medical examinations forms another angle of this subject. 
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Medical ])ractitioners are .sometimes asked by ladies to examine 
their domestic servants whom they suspect of being pregnant. 
Erom a desire to oblige, doctors have unthinkingly made the 
recpiired examination, have informed the mistress of the result 
of the examination as confirmatory of her suspicion, and the 
servant, in consecpience, has been dismissed. Such an action is 
contrary to law since, consent not having been expressly given, 
a technical assault has been committed and professional secrecy 
violated. A doctor who has acted in this manner may very probably 
I>e involved in an action for damages. The proper course to pursue, 
under such circumstances, is to advise the employer to tell the servant 
of her suspicion, and to ask her to considt a medical man of her own 
choosing, or to offer the girl the .services of the family doctor. A 
medical man should never proceed to examine a girl surreptitiously 
for such a purpose by making pretence to examine her for some 
non-existent condition, when his sole intention is to discover 
whether or not she is pregnant. When a medical practitioner is 
asked, by mistress or employer, to examine a servant or employee, 
he must proceed with caution and, having explained the object of 
his examination, must receive full consent to the examination. 
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CHAPTER III 

IDENTIFICATION 

The question of personal identity frequently arises in the 
law courts not only in the identification of criminals but 
also in the identification of other persons and dead bodies. 

The detection of criminals by identification falls essentially within 
the province of the police, but in matters pertaining to identification 
of the dead, and in problems touching upon identification generally, 
the services of the medico-legist are likely to prove important. 

Identification of criminals. 

The establishment of the identity of criminals will first be 

considered. 

Anthropometry or Bertillon’s system. 

This system of identification is employed on the Continent and 

chiefly in France. 
In addition to descriptive data of prisoners, the Bertillon system 

depends on exact measurements of the body. These measurements 
are recorded on cards which are retained in specially arranged 
cabinets in the Bureau of Identification. The following are the 

essential measurements ;— 

Height when standing. 
Span of outstretched arms. 
Height when sitting. 
Length of head. 
Breadth of head. 
Length of right ear. 
Breadth of fiice between outer surfaces of the zygomatic arches. 

Length of left foot. 
Length of left middle finger. 
Length of left little finger. • , „ « 
Length of left forearm and hand to tip of the middle fingei . 

The five measurements which constitute the basis of jirmiary 

classification are 

Length of head. 
Breadth of head. 
Length of left middle finger. _ 

These are selected because they are the most constant m each 
aduTt pSs;" .nost varied in different persons, are tl.e least 

(58 

Length of left foot. 
Length of left forearm and hand 

to tip of middle finger. 
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correlak'd to (.tie iiiioMicr, and ar(‘ (lie most, sim|)lc for accurate 

measurement. 
Ancillary to hi.s main system, Bertillon developed a method tor 

the scientific indexing and tiling of the descriptions ot certain facial 
characteristics of criminals. This was called “ portrait i)arle and 
laid the foundation for the modern descriptive indices of convicted 
criminals in use throughout the world to-day. 

For methods employed in the classification of the measurements 
the reader may consult the work referred to.^ The chief dis¬ 
advantage of the system lies in possible inaccuracy when taking the 
measurements. 

Dactylography or finger-print identification. 

The method of identifying criminals by means of their digital 
or palmar prints is used universally and can be divided into two 
main branches :— 

1. The filing of criminals’ finger-prints for criminal records ; 
2. The searching and identification of chance impressions from 

scenes of crime. 

The papillary ridges which cover the inner surfaces of the hands 
sometimes run in “ parallel ” curves, and in certain areas, such as 
the bulbs of the fingers and parts of the palms, they form various 
patterns. It is because of the occurrence of these patterns that the 
essential features of the system are impressions which are taken 
from the bulbs of the fingers and thumbs. It is a simple matter 
to record the imjDressions on paper by means of printer’s ink, thus 
permitting of easy examination by means of a hand lens, in order 
that the pattern may be classified for search and filing purposes. 

On the official finger-print form, the imprints of the fingers and 
thumbs are taken in two different ways, and from the metliod used 

•are called “rolled” and “plain” impressions. First, the rolled 
impressions are taken by rolling each digit from one side to the 
other. The resulting jjrint ensures, as far as possible, the recording 
of all the detail necessary in classification. Plain impressions are 
taken of all ten fingers for the ])urpose of checking that the rolled 
im])ressions have been taken in the ])ro])er order. These plain 
un])ressions are taken by sim})ly placing the inked fingers and 
thumbs directly on to the form, without any rolling movement. 

Galton was the first to devise a system of classification of the 
finger-print patterns, and along with Henrv ^ classified all these 
patterns into four mam types. Arches, Loops, Whorls, and Com¬ 
posites (see Iig 2). In the Arch, the ridges jiass from one side of 
the finger to the other without making any backward turn, and 
lave no delta. In the Loo]i, one or more of the ridges make a 
acLwan turn, but without twist, and, since the downward sloiie 
ni> tend tovNards the ulnar or radial side of the finger, loops are 
esignated ulnar or radial. There is one delta. In Whorls .some 

o the ridges make a turn through at least one comiilete circuit 
In ( ompo.sites, are included patterns in which combinitions of the 

5 n 
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Arch, I,,()()|), and W horl arc found in tlic same j)rinl . Whorls and 

('oniposites have two deltas. Of the four tnain typt's, that of the 
Jx)op j)redoniinates. 

ARCH TENTED ARCH 

Rt&HT • yuNAQ 

LEFT H.AMO - 

rFNiTRAt POCKET LOOP WHORLS 

glftMt HA.nO - 

LE^T H*JiO • 

COMPOSITES ACCIDENTAL 

LOOP LOOP 

TWINNED LOOPS 

LATERAL POCKET LOOPS 

''!(!. 2 

patten,, fonnc.1 l.y papillary 
Oore.s and deltas are shown in diagraniinatic toon. 

(By eourtesy of the (Tty of Olasgow Police.) 

\’arious systems for the classification and filing of finger-prints 
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like that at New Scotland Yard, where over a nulhon sets are hied, 
the system is so perfect that when the finger-prints of a person 
have been recorded and classified, their location is readily obtained 
for comparison with the same individual’s finger-prints, slioukl 
these be taken by the police on some future occasion, irrespective 
of what name the person may take. The system has also been 
adapted to permit of the transmission of finger-prints for iclentihca- 
tion purposes by means of wireless or of code telegraph. Battley 
has devised a practical method for classifying single finger-print^ 
in order that they may be produced readily for comparison witli 
chance impressions found at the scene of a crime (see fig. -f)- 

RIOCkE ENDING. bifurcation 

ISLAND LAKE. 

Fig. 3 

Ridge cliaraoteristics ((ialton details). 

The results of this system over a cons^tlerable iieriotl have been 
most satisfactory. 

Prints from the soles of the feet are as reliably identifiable as 
finger or palm prints, and many Eastern countries utilise this method 
of identification in relation to chance foot-jirints found at the scene 
of crime. 

The final identification of any finger or palm print is not made 
by comparison of patterns, but by comparison of the numerous 
details or characteristics wfiiich occur throughout the ridge areas, 
and of the secpience in which these characteristics occur. The 
characteristics of a print, known originally as the “ Galton details,” 
may take the form of ridge endings, bifurcations, lake formations, 
or island formations (see Fig. 3). 

The accuracy of the finger-print and palm-print system of 
identification is based on the facts— 

1. that the patterns and characteristics are present and constant 
from before birth until decomjiosition after death, remaining 
the same except for accidental damage as long as the 
body survives ; * 

2. that no two separate finger or ])alni prints have e.xactly the 
same arrangement ancl formation of papillary ridges ; 

3. that in jiractical experience throughout the world, no two 
finger or jialni prints have been found w hich were identical 
in the sequence of their riflge details ; and 

4. that mathematical calculations indicate the extreme improb- 
ability of chance duplication. 
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For legal purposes, it is generally acce])tecl that the ehanees of 
two finger-prints disclosing sixteen ridge characteristics which arc 
identical and occur in the same sequence are less than one in ten 
thousand million million. To prove the identity of a single finger- 
])rint in court it is necessary to have sixteen ridge characteristics 
identical and occurring in the same sequence as sixteen ridge 
characteristics in the comparison print. 

Prior to the Criminal Justice Act, the procedure in England with 
regard to apprehended persons was that, if the person did not object 
to his finger-jwints being taken, they could be taken by the officer 
arresting or by any other })olice officer after the person had been 
charged. When the ])erson refused to have his finger-jjrints taken, he 
was remanded in custody and sent to prison where, under the Penal 
Servitude Act, 1891, his finger-prints could be taken on a warrant 
granted by a magistrate. The Criminal Justice Act, 1948, enacts 
that where any person not less than fourteen years of age who has 
been taken into custody is charged with an offence before a Court 
of Summary Jurisdiction, the court may, on the a])plication of an 
officer of police not below the rank of ins])ector, order that the 
finger-prints of that person shall be taken by a constable. Phnger- 
]wints taken in pursuance of such an order are taken either at the 
court or, if the person is remanded in custody, at any place to 
which he is committed. A constable may use such reasonable force 
as may be necessary for that purpose. Where finger-])rints of any 
])erson have been so taken, if the person is acquitted or discharged 
under Section 25 of the Indictable Offences Act, 1848, or if the 
information against him is dismissed, the finger-prints and all co]:)ies 
and records of them must be destroyed. 

In Scotland, at common law, the police may competentlv take 
finger-prints of arrested persons who are in })olice custody without 
the consent of such persons and without a warrant. ' Without 
consent, finger-prints of a person who has not been arrested may 
not be taken by the police, and they may not be taken withou't 
consent m the case of a person who is not in police custody for 

rdeased oVbail^^^ :>rrested but has subsequently been 

Sr SiS Ss 
KU.„tili«l a» tl,<, right tl„„„l,.|„.i„t of |‘So' " "•>“ 
chiu-fred with the hoiLsehreakino- ^ 1 lus man wa.s arrestei , 
..f N,,t (;oiitv;Nt;;,i ('). Ho i„ti„„.t,,i „ 
'>f Hio .ligilal mark „„ n,,, „.,.i|i,ig |„„.,.aii ainVVlio rl'ht'lh' 'j’"''"’'’'''' 
print form were prepannl On (•■u-h of tn * tlunnh-pnnt on the tinker- 

oocmrring i„ tho' aa'am „„ oe“> ^ mI:,''' ri'" “ ‘'"'“ '■I ''“■'-■‘■•-Uoa 
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biiice tlie doctor and the police investigator have to work 
treqiiently in close co-operation in the elucidation of certain cases, 
it is highly important that the former shoidd realise the necessity 
for the adoption of strict precautions to })revent any unwitting 
interference with finger-prints left by a criminal at the scene of 
crime. He should therefore refrain from handling or touching any 
object until the finger-print expert has completed his examination. 
Tlie ]irints left at the scene of crime may be visible or almost 
invisible. The latter may be developed artificially by dusting the 
area, by means of a camers-hair brush, with light or dark coloured 
powders, de])ending on whether the surface on which the latent 
print is situated is dark or light, the object being to provide a con¬ 
trast. Following develo])ment the prints may be photographed. 
Latent prints may also be examined by oblique lighting. 

(■onu)aris()ii of finger-print on l)ottle in cellar, No. 2 Dalton Sipiare (4), 

with photogra})!! of dermis of right thumb of Body No. 1 (/>). .Sixteen 
])oints of agreement are marked (see Ruxton Case, ]). !)!•). 

Of imiKirtance to those who are attempting the identification of 
a dead body is the fact that even after the epidermal covering layer 
of the finger-tips has been shed, as the result of putrefaction, the 
characteristics of the exposed surfaces of the dermis are identical 
with those of the voided epidermis, since the ridges of the papillar\ 
layer of the dermis or true skin are the primary cause of the ric ge 
nattern of the epidermis. Dermal impressions may lack clear 
definition, and it may be necessary to employ enlargements of direct 
nCoc^raphs of the dermis. Many difficulties arise when an 
•ittenipt is made to obtain direct impressions. When the print 
beariin^ surfaces are either sodden or hardened, modification of the 
Sary nk >netl,o,l of recording print, most be used to mee 
indiviZd eircnnstanees. Hardened skin "'ay be rende d l»n 

by the use of oleaginous ,,reparations remold. 
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In „„(■ case of drowning-, tin' terminal ])halanx of a. <l"nnl) was 
roniovod and boiled in water, with marked success, iii thal the 

process, altliough redneing tlie size ot the speeiineii, rendered t le 
skin almost normal in character. When the shed epidermis is 
available, it should be iireserved carefully between two sheets ot glass 
for subsequent examination by a tinger-print exjiert. Successiul 
iihotographs of the print may be obtained by jihotograpmng 
from the back of the glass by means of transmitted light. Ihe 
identification of dead bodies by means of finger-prints is, of course, 
only possible when there are jirints available for comparison 

purjioses.'* 

Fig. () Fin. 7 

Palmar impression left at scene of 
crime. 

Palmar impression of susjiect of 
crime. 

Identification by teeth marks. 

This form of identification has proved of value. Tv o men were 
tried at Cumberland Assizes on a charge of theft. On examination 
of the premises, a ]hece of cheese, with teeth marks upon it, was 
discovered. A cast of the teeth of one of the suspects was made 
and found to fit exactly the impressions on the cheese. Expert 
evidence was given by a dentist, who stated that no two sets of 
teeth are exactly alike. The prisoner requested that his mouth 
should be examined again to ascertain if his teeth would fit the 
impression on the cheese. On conqilying with the request, it was 
found that, since the original impression had lieen taken, he had 
removed a stump.'' 

Identification by wounds on the body. 

On rare occasions the presence of wounds on the body may 
assist m associating a suspected criminal with a giyen crime.' 

In Glasgow, a thief broke the plate-glass window of a ieweller’s 
shop stole some jewellery and escaped. On examination of the 

eircular, ])iece of skin was found adhering 

Gll 1 window. The ]iolice rounded up 
all the thieves wliose speciality was shopbreaking, and their hands 
Mere examined. On the finger-tip of one of the men an unhealed 
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NNOUIKI was louiid. It was almost, ciivnlar in shape, and when the 
piece ot preserved skin was apjdied it was Idnnd to fit almost exactly. 

A young girl of thirteen was brought to the police by her mother 
who alleged that the girl had been criminally assaulted. Examina¬ 

tion of her genitals showed both swelling and bruising. The hymen 

was ru])tnred, and the underclothing soaked with blood. Examina¬ 

tion of the scene of the crime showed a considerable amount of 

blood on the Moor of the stair landing. A man was apprehended, 

and the girl identified him as her assailant. On examination of the 

prisoner, a recent rupture of the frsenum of the penis was found. 

Although his trousers had been recently washed, the inner surface 

showed the ])resence of blood in the seams, and the soles and nails 

of his boots also gave unmistakable evidence of blood. The accused 

strenuously denied the accusation, but at his trial he ]ileaded guilty. 

Dust and debris. 

Dust and debris removed from the surfaces of clothing, pockets, 

and the turn-ups of trouser legs may, when submitted to careful 

microscopical examination, give some indication of the occupation 

of a person. Deposits from the ears, nostrils, and from under the 

nails should also be examined, since particulate matter found in 

the atmosphere of certain factories and workshops may be found 

in these regions. Debris from ]Kickets may disclose certain habits. 

The turn-ups of trouser legs may contain some forms of vegetation 

which may ])rovide im])ortant information in some cases, so may 

debris associated with bodies retrieved from water, or with footwear 

or motor cars (see Eig. 1). Not infrequently the services of a 

botanist, zoologist, entomologist, or chemist may ])rove essential in 
the investigation. Spectrograj)hic analysis ot traces, often insufficient 

in (piantity for the aj^plication of ordinary chemical tests, may 

yield highly important results. Among many of our cases in this 

connection, two may be cited. In one of the cases, in connection 

with a contravention of the CViminal Law Amendment Act, a young 

girl was the subject of a sexual offence which took place in an 

out-door lavatory in a (piiet country district. Certain stains upon 

the overcoat of the accused were found on analysis to be of the 
same chemical composition as the material covering the walls m 

the lavatory. The second case was one of murder. A young woinan 
was strangled. Her coat and one stocking were stained with a 
vellowish-green iiigment which in all respects was the same as tlie 

pigment found upon the sleeve of the accused, and on the door ot an 

out-door lavatory in which her body had been ])laced (see fig. )-)). 
Reconstruction experiments demonstrated the tact that there vas 

only one iiosition in which her body coukl have beem carried into 

the\ivatory to deposit it in the ])osition tonnd, and that in doiip^ 

so 
to 

the [losition of the jiignient staining on the garments belong 

„ the two jiarticiiiants in the ex])eriments was closely . ' 
that on tlie garments submitted tor examination in the case. VV it 
regard to photomicrography ot particulate matter, jno ogiaps 

\ 
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shoukl be taken botli by transmitted and reflected light. For 
detail, infra-red photography by reHected light is recommended. 

Tattoo marks. 

The practice of tattooing is common among certain classes of 
persons, and is very prevalent among sailors and soldiers. The 
process consists of the injection of bright pigments into the true 
skm to form various patterns or designs. The extent of such marks 
varies among individuals. It may extend over the major portion of 
the body or be confined to small areas. The devices assume the 

most varied character. 

Fig. 8 Fig. !) 

Appearance of tattoo marks following shedding of epidermis after 
thirty-seven days’ immersion in water. The arms showed green 
putrefactive change. Although the skull was completely denuded 

of tissue, these marks established identity. 

(By courtesy of Dr Robert Richards, Aberdeen University.) 

In many cases the presence of such marks on the body may 
lead to the identification of an individual not only during life but 
after death. The nature of the devices may prove of assistance 
in establishing identity since, in a number of cases, in addition to 
tlie initial letters of the name of the person tattooed, further 
identifying details may be available from the nature of the emblems. 

Tattoo marks produced by unstable pigments tend to fade and 
disappear after variably long intervals, but stable nisments urnrlnn^ 

lent. Various means 
marks, but the only 
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perlect method is surgical removuil, when tlie resultant scar is 
ininiinal. A tattoo design may l)e altered, or a second may be minimal. 

when the resultant scar is 

superini})osed. 

Tattoo marks on unidentified putrefied bodies may be ])hoto-- 
gra])hed with shar]) definition if the loose e])idermis is first removed 
and the design on the dermis is recorded. This method is of special 

Fig. 11 

Tattoo marks. 

value in the case of bodies recovered from water. The use of 

the ultra-violet lamp or ot infra-red photography may prove helpful 

in revealing latent tattoo marks (see p. 432). 

Teeth. 
An examination of the teeth may prove of high value in regard 

to identification, more particularly if dental work has been carried 

out. The state of the teeth, if the jwofessional records of a dentist 
are available, is of the greatest imiiortance. and the following, 

among other, ])articulars sliould be noted : 

The number and jiosition of teeth present in, and missing from, 

each jaw. 
Whether extraction of the teeth has been recent or remote. 

The presence and jiosition of cavities, fillings, and crowns. 
^TTi ii a cleilturc KllOWll tO h^V0 
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were present on the van. In the back of the vehicle was the missing 
denture. The police took the dentures to a dentist wlio Avas asked 
if he conld identify them as made for a patient some years previously. 
The upper denture was immediately recognised and the lower, 
wliich Avas broken, Avas found AA'hen held together to fit into normal 
occlusion. The finding of the loAver denture in the van, and proving 
that it belonged to the upper one, provifled conclusive evidence 
that the patient had been knocked doAA n by the A^an. 

Identification of living and dead persons. 

Since many of the features used in the identification of dead 
bodies are ecpially applicable to the establishment of identity of 
living persons, to obviate repetition, these aspects of the subject Avill 
be discussed together. 

The solution of identity, revieAAed broadly, depends njion a 
consideration of the folloAving features :— 

Age. 
Sex. 
Stature. 

Deformities, peculiarities, and individual characteristics. 

Age. 

Evidence of age for medico-legal purposes may be required in 
seA-eral types of cases, for example, as an aid to identification, in 
nq)e and sexual offences, in relation to ca]Aacity for procreation, 
in relation to a foetus, and in connection A\ ith age of marriage. 

In the instance of young children, a fairly accurate opinion as 
to age may be arrived at from the state of eruption of the teeth the 
general devebpment, height, and weight of the body, and the ’con¬ 
dition of ossification of the bones. The assessment of age based solely 
on the state of eruption of the teeth may occasionally prove mis- 
ea(hng,but further allusion will be made to this point when considera- 

appi a i. One may also be led astray by the condition of development 
height, and weight, more especially in the case of children boni 
and reared m cities, by reason of rickets, or syphilis which disturb 
hese factors prejudicially, and it will be found that the difficlilt!’ 

does not become lesseneil as the scale of years is ascended The 
nne „) onset o puberty in girls and of'virility in bol is verv 

tV, ''■oni a large mass of cases we may be able 

mates adult projiortions during the first depa/m «.i. apjiroxi- 
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readily have been mistaken for a young man. The epiphy.ses of the 

long bones on X-ray examination were found to be united to tlie 
diaphyses by osseous union. His age, as attested by the mother, 

tlie medical man who attended the birth, and the certificate of birth’ 

"as only ten years and seven months. He was charged with indecent 
conduct towards a girl. 

Kerr® records a case of pubertas praecox in a girl aged six years 
and ten months, who at the age of three and a half years began to 

menstruate. The menstrual jieriods occurred four times annually 
and each lasted from one to two days. Her appearance was that of 

a well-developed girl of twelve to fourteen years. The breasts were 

enlarged, ami there was prominence of the mons veneris on which 
there was some dark, fine hair. The uterus on bimanual examina¬ 

tion was of almost adult size. 8he ])robably suffered from pineal 

syndrome due to neo]ilasm or hyjierjilasia of the pineal gland. 

Such ])recocious development is usually attributable either to pineal 
or suprarenal disease, commonly tumour. 

Approaching middle life, the greatest difficulty in the assessment 

of age from external appearances is experienced, the result of the 

cumulative effect of inherited conditions and the vicissitudes of 

life upon the individual. Prematurely old men and comparatively 

active old men are quite frequently seen. It is clear, tlierefore, 

that in the assessment of age, little reliance can be ])laced on external 
manifestations, and that dependence must rest upon general 

developmental and growth changes in the skeleton. 
Tlie importance of developmental changes is clearly illustrated 

in the assessment of foetal age. This is sometimes important in 

connection with charges of criminal abortion, infanticide and 

concealment of pregnancy or concealment of birth, since it is 

important for the authorities to know whether certain structures 

found are the jiroduct of concejition, and, if so, what stage in develop¬ 
ment has been reached. As will be a])])reciated later, when tlie 

subject of infanticide is reviewed, the estimation of fmtal age in 
medico-legal work is of freipient importance (see ]). SO). It is 

necessary, therefore, to recognise the stage of development of the 

products of conception. The following data will ])rove of assistance 

in arriving at an opinion. 

Development of foetus. 

End of first calendar month. 

The entire ovum measures about 2 centimetres in diameter. The 

chorion is entirely covered by villi. The umbdiCcd vesicle is u y 
developed. The'embrvo measures about 1 centimetre m length. 

The caudal extremity*is well marked. The eye-spots ajipear as 

dark dots, and the limbs as buds or dot-hke jirocesses. 

End of second month. 
Between tlie fifth and sixth weeks, the embryo measures about I i 

centimetres in lengtli. Tlie Imd-like liml. processes liegm to sliou 
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evidence of three distinct segments. By the end of tlie eightli week, 
the foetus measures about 2 centimetres in length, and the caudal 
extremity shows signs of disappearance. The rudimentary eyelids 
begin to a])pear, and also the conchae of the ears. The whole 
chorionic sac measures about 4.1 centimetres in diameter. 

End of third month. 

The foetus measures from oh to 71 centimetres. Weight is about 
4 ounces. 8ex is still indefinite. Rudimentary nails, like thin mem¬ 
branes, appear on fingers and toes. The placenta is formed and 
dift’erentiated. 

End of fourth month. 

Length =0 to 7 inches (12.1 to 171 centimetres), weight is from 
3 to 1) ounces, and the skin is fairly dense. The pupillary mem¬ 
brane is distinct. The nails on fingers and toes begin to appear. 
The genital organs are sufficiently developed to enable sex to be 
recognised. Downy hair appears on the body and scalp. A small 
quantity of meconium may be found in the intestine. 

End of fifth month. 

Length = 6 to 10 inches (L5 to 25 centimetres), and weight about 
6 to 12 ounces. The nails are now distinct. Growth of hair com¬ 
mences, and skin may show sebaceous secretion. Dental germs 
appear in the maxillae. Ossific centre is found in the calcaneus. 

End of sixth month. 

1 ’ 12 inches (22 to 30 centimetres), and weight about 
1 i lbs f5km, now divisible into cutis vera and epidermis, is wrinkled 
Lyehds stil c osed by pupillary membrane. Umbilical cord is 
situated a little above pubis. Hair of eyebrows and eyelashes 
begins to form. Testes are found lying close to kidneys. 

End of seventh month. 

Length = 13 to 15 inches (32 to 37 centimetres), and weiffiit 
about 3 to 4 lbs. Nails do not yet reach extremities of fingers 

dT IT ^lifficult to detect. Testes found in proce.l of 

FmTf clmbleTT^ in the vaginal process of peritoneum. 

End of eighth month. 

4 to"Tfbs ~ niches (3o to 42 centimetres), and weight about 
^ to ,3 lbs. Sebaceous secretion begins to be formed on T 

nails now practically reach the extreinitir'« r^f ri n ' 

downward descent Gentrp nf mlvanced in 
femur. o.ssification appears at lower end of 

6 
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End of ninth month. 

Length = 18 to 24 inches (45 to 60 centimetres), and weight from 

6i lbs. n])war(ls, the average weight being about 7 lbs. Umbilical 

cord inserted about three-quarters of an inch below centre of body. 
Hair is found on scalp and on portions of body. Sebaceous secretion 

is likely to be found in flexures of joints, ami more or less over the 

whole body. Both testes are in scrotum. The finger nails are fully 

formed and developed. The child is mature. The centre of ossifica¬ 
tion at lower end of femur is about the size of a pea. Small centre in 

cuboid bone, and possibly an ossific centre in upper epiphysis 
of tibia. 

To make a rapid approximation of the age of a fmtus, Hesse’s 

rule may be applied, ft is that the length of the foetus in centimetres 

is equal to the square of the number of months of gestation. After 

the fifth month of gestation has been reached, the length of the 

foetus, in centimetres, divided by 5, gives the age of the foetus in 

months. From the fourth month onwards, the length of the foetus, 

in inehes, is approximately equal to the number of months multiplied 

by 2. 

Teeth. 

An examination of the state of eruption of the temj)orary or 

deciduous teeth in infants will offer a reliable indication of age in 

most cases, since the respective periods of eruption of the different 

teeth are fairly constant. It must be remembered, however, that 

these teeth may appear either abnormally early, indeed, in rare 

cases, some of them may be present at birth, or their appearance 

may be abnormally delayed. We have examined a boy of eleven 

who did not then possess, and never had possessed, any teeth. Pre¬ 

cocious dentition has been frequently recorded. Ihe teeth which 

usually signalise this precocious dentition are the central incisors. 

The following dental charts indicate approximately the ])eriod 

at which the different temporary and permanent teeth appear : 

Upper—7 to 9 months 

Lower—6 to 8 months Centr al incisor 

Temporary or deciduous teeth. 

It will be evident that 

the sixth year, the secorn 
I molars about the twelfth year, and the 
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third molars about tlie eighteenth year, earlier or later. There is 
greater uncertainty respeeting the time of eru})tion of the third 
molars than of the other teeth. In odd cases they do not appear 

till adult age is well advanced. 
Si)okes ^ states that of 638 boys between thirteen and fourteen 

7th year 
8th year 

17th to 21st year, 

or later 

Central incisor 

Lateral incisor 

Canine 

First bicuspid 

Second bicuspid 

First permanent 
molar 

Second molar 

Third molar 

years of age, the majority had all four second molars eru|)ted, 
4 per cent, had all absent, o per cent, had three absent, 7 j)er cent, 
had two absent, and 7 jier cent, had one absent. (3f 492 boys 
between fourteen and fifteen years, 82 per cent, had all four second 
molars and 92 per cent, had three erupted or visibly eru])ting. 

In the younger subject, age from permanent teeth can be 
assessed relatively, but not with absolute accuracy, as the formation 
and eruption of teeth vary in individual subjects. 

Times of appearance of centres of ossification in the 
epiphyses and their fusion with diaphyses. 

An approximately accurate estimate of age is given by the 
ceiitres of ossification, and the progress of that ossification in the 
umhcation of the bones. 

4 lec^ker lo holds the view that a perusal of the various anatomical 
authorities shows a considerable discrepancy regarding the ages at 
which the various centres of ossification in the epiphyses appear 
and at which the epiphyses fuse with their respective diaphyses’ 
ihe following is a resume of some of his findings based upon radio- 

andrf dZ™? ag^A 

CHRONOLOGICAL ORDER OF 
OSSIFICATION IN, AND 
epiphyses. (FLECKER) 

Before birth— 

APPEARANCE OF CENTRES OF 
FUSION OF, SOME OF THE 

Both sexes. Appearance. Head of Inunerus, distal femur. 

Female . CubohT^^^^^ calcaneus, talus. 
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During first year—^ 

J^oth sexes . Appearance. 
Female . ,, 

Male . . ,, 

During second year— 

Both sexes . 

Female 
Male . 

At age two—- 

Both sexes . 
Female 
iNIale . 

At age three- 

Female 
Male . 

At age four— 

Female 

Male , 

At age five— 

Both sexes . 
Female 

Male . 

At age six— 

Male . 

At age seven 

Female 

At age eight- 

Female 

At age nine— 

Female 
Male . 

Appearance. 

> J 

Appearance. 

yy 

yy 

Appearance. 

yy 

Appearance. 
Fusion. 
Appearance. 

Appearance. 

yy 

y y 

Fusion. 

xA.ppearance. 

Appearance. 
Fusion. 

Appearance. 

Appearance. 
Fusion. 

.lUKhSFlUJDKNCF 

Head of femur, third cuneiform. 
Capitulum of humerus, distal radius, 

distal tibia, distal fibula. 
Cuboid. 

Proximal i)halanges of the four 
fingers. 

First and second cuneiforms. 
Capitulum of humerus, distal radius, 

distal fibula. 

Inner four metacar})als. 
Middle row of phalanges of fingers. 
First cuneiform. 

Patella, proximal fibula. 
Tarsal navicular, second cuneiform. 

Head of radius. 
Greater tubercle to head of humerus. 
Lunate. 

('arpal navicular, greater trochanter. 
Medial epicondyle of humerus, distal 

ulna. 
Head of radius, })atella, proximal 

fibula. 
Greater tid)ercle to head of humerus. 

Medial epicondyle of humerus, distal 

ulna. 

Distal phalanx of little finger. 
Band of ischium and pubis. 

Olecranon. 

Trochlea, ])isiform. 
Rand of i.schium and pubis. 
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At age ten— 

Male . . Appearance. 

At age eleven— 

Female . Appearance. 
Male . . ,, 

At age twelve— 

Male . . Appearance. 

At age thirteen— 

Female . Fusion. 

Male . . ,, 

At age fourteen— 

Female . Appearance. 

Fusion. 

Male . . Appearance. 

At age fifteen— 

Female . Fusion. 
^lale . . Appearance. 

Fusion. 

At age sixteen— 

Female . Appearance, 
^isle • . Fusion. 

At age seventeen— 

Both sexes . Fusion. 
Female 

Male . 
* >> 

At age eighteen— 

Female . Fusion. 
Male . 

At age nineteen— 

Male . . Appearance. 
Fusion. 

Trochlea, olecranon. 

Lateral epicondyle of humerus. 
Pisiform. 

Lateral epicondyle of humerus. 

Lower epiphysis humerus, bodies 
ilium, ischium, and pubis. 

Capitulum of humerus to trochlea 
and lateral epicondyle of humerus. 

Acromion, iliac crest, lesser tro¬ 
chanter. 

Olecranon, upper radius, head of 
femur, greater trochanter, distal 
tibia and fibula. 

Proximal sesamoid of thumb. 

Medial epicondyle of humerus. 
Acromion. 
Ilium, ischium, and pubis. 

Tuber ischii. 
Lower epiphysis humerus, medial 

epicondyle of humerus, olecranon, 
head of radius. 

Acromion. 

Upper epiphysis humerus, distal 
ulna, distal femur, ])roximal fibula. 

Head of femur, greater trochanter, 
distal tibia and fibula. 

Distal radius. 
Proximal tibia. 

Tuber ischii. 

Upper epiphysis humerus, distal 
radius and ulna, distal femur 
proximal fibula. 
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At age twenty— 

Both sexes . Fusion. Iliac crest. 

• . ,, Tuber ischii. 

At age twenty-one— 

Both sexes . Appearance. Clavicle (medial end). 

Female . Fusion. Tuber ischii. 

At age twenty-two— 

Both sexes . Fusion. Clavicle. 

According to Brash,growth changes in the skeleton, although 

providing a very reliable basis for the estimation of age, do not 

permit of an exact determination, but only within a range, since 

there is variation in relation to growth and age. In referring to this 

point, he states that, “ before puberty, when the skeleton begins 

to consolidate, so many active growth changes are going on— 

including the development of the growing (epiphyseal) ends of the 

limb bones, and the progressive calcification and the eruption of 

the teeth—that it is relatively easy to determine probable age 
within a year or so. From puberty, until the consolidation of the 

skeleton (at twenty-two or twenty-three, or at the most twenty-five 

vears), a fairly close estimate—within a range of two to three 

years—may still be made, mainly on the progress of the union of 

the epiphyses. Thereafter, the range must lengthen ; and after 

thirty years, when the mature skeleton already begins to show 

signs of ‘ ageing ’—including the beginning of the progressive 

closure of the cranial sutures—it will be hardly safe to estimate 

more closely than in decades.” 
The development and consolidation of the bones of the skeleton 

wdiich ossify in cartilage occur, as a rule, about two years earlier 

in the female than in the male, but the obliteration of the sutures 

of the vault of the skidl sets in a little later and proceeds more 

slowly in tlie female than in the male.. 
When all the epiphyses of the limb bones are completely united 

it indicates a minimum age of twenty-two years, or at tlie most, 

twenty-five years, but after apiiarent adult age has been attained, 

and particularly toward later adult life, some indication of age may 

still be ascertained. For example 

Tl.e absence of any sign of closure of any of the sutures of the 
skull points to a strong probability that the age does no 
exceed thirty years. The closure of the sagittal, coronal, 

and lambdoid sutures has usually begun by the age of tliir y. 

The parieto-inastoiil and squamous sutures ^ 
a later stage, between thirty-live and forty years, but do not 
show great a Ivanceinent until between fifty anil sixty yearsx 

T °e spheno-parietal suture comiuences to close about thiity 

years hut is not usually completely closed until about 

seventy years. 
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Evidence of commencing union of the sutures is first seen on 
the inner surface of the bones. Franchini states that, 
following research on 629 skulls, 369 male and 260 female, 
and grouping them into decades in relation to age, he has 
found exceptional cases in the skulls of both sexes in which 
at the ages of 45, 48, 55, and 74 years, there was not a trace 
of obliteration of sutures. He says that obliteration may be 
of subsidiary help in association with other appearances, but 
the variations are such that it is imj)ossible to rely on it 
alone for determining the age of the subject. 

Fia. 14 

Absence of closure of sutures 
of skull. 

Fig.lo 

Closure of sutures 
of skull. 

Beyond middle age, ossification of the laryngeal cartilages and in 
the^ hyoid bone may usually be found, although commencing 
ossification of the larvnx may be present at an earlier age. 

Ossification of the costal cartilages is usually associated with 
advancing years, but may be present in younger subjects 

Hie xiphoid process usually fuses with the body of the sternum 
about the age of forty, and in advanced life, the manubrium 
IS occasionally joined to the body by bone, although only 
the superficial parts of the intervening cartilage is converted 
into bone. 

After middle age, the angle of the lower jaw tends to become 
niore obtuse^, its alveolar margin shows some evidence of 
absorption of bone, and any teeth, which may still be present 
are frequently found in a loosened condition. ’ 
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very largely upon the parts available for examination, with respect 
to their amount, nature, and variety. The Ruxton case, which 
will be considered later, illustrates several of the points already 
touched u]ion in addition to further aspects which find a iilace in 
the subject of identification of the dead. This case involved a very 
wide and varied field of investigation, and the results are regarded 
as highly instructive in the ]iractical ap]ilication of available methods 
for the identihcation of mutilated and dismemberc'd remains. 

Sex. 

Difficulty about this cjuestion may arise in the examination of 
bodies when decomposition is so far advanced that the external 
and internal organs of generation have disappeared, either from 
exposure to air or water, after burial in the ground, as the result 
of mutilation and dismemberment, or when only portions of a body 
are available for examination. 

Brash states that, in the examination of bones, occasionally the 
skull and limb bones present general features which are in some 
respects equiyocal for the diagnosis of sex. This necessitates a 
careful assessment of the balance of the anatomical features before 
anatomical proof becomes available for the correct opinion as to sex. 

The more outstanding general characters, apart from the genital 
organs and breasts, which differentiate the sexes may be summed up 
as follows :—The male is generally of larger build and greater 
muscular develo]mient than the female, although the effeminate male 
and the masculine female must be remembered. The adult male 
is broader at the shoulders than at the hips, the adult female broader 
at the hips than at the shoulders. The waist is marked in woman 
and ill-defined in man, and the gluteal regions in the former are 
full and rounded whereas in the latter they are square and contractile. 
The legs of the female are more rounded and the wrists, ankles, and 
nails more delicate. Hair only covers the mons veneris in the female, 
but in the male it covers the pubis and may extend upwards on to 
the abdomen, and more or less over the anterior surface of the chest. 
The hair of the male head is shorter, tliicker, and coarser than that 
of the female. The larynx of the male is’ more ])rominently developed 

than that of the female. 
In the case of mutilated remains, identity is sim])lified when those 

parts of the body bearing sexual characters are available. In this 
connection it is well to remember that the uninqwegnated uterus is 
one of the organs of the body to resist rapid putrefaction, and 
consequently when abdominal remains are available, this organ 
and its aiipendages should be looked for carefully. When the 
uterus and its a])pendages are absent, it becomes necessary to rely 
111)011 the general appearances of the jiarts, the disposition of the 
hair the presence or absence of the mamnue, the presence or absence 
of linem albicantes, as indicative of previous pregnancy, and ay 
part of the external genitals which may remain I lie ])rostate 
gland is resistant to putrefaction, and it should always be looked 

for since its presence indicates male sex. 
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When sexual characteristics of the soft parts are unavailable, 
it becomes necessary to base the diagnosis of sex on the secondary 

sex characters displayed by bones. 
By consideration of the character of the long bones with 

reference to niuscle-attachinents, and especially of the character of 
the pelvis, skull, and sternum taken as a whole, an opinion may 
usually be arrived at with considerable accuracy. Generally the 
bones of the female skeleton are lighter, are not so large, and 
muscle-attachment marks are not so pronounced as in the male. 
Apart from certain measurements of the long bones, the pelvis, skull, 
sternum, and sacrum must be reckoned as the chief means of 
differentiating sex in a skeleton. The following are the principal 
points of differentiation :— 

THE PELVIS 

Male. Female. 

Bony framework massive. 
Deep. 
Walls not splayed. 
Pubic arch narrow, not more 

than about 70°. 
Great sciatic notch narrow. 

Obturator foramen ovoid. 

Preauricular sulcus not marked. 
Iliopectineal line well marked 

and rough. 

Body of pubis a])proximatelv 
triangular. 

Ramus of ])ubis is like a con¬ 
tinuation of body of pubis. 

Acetabulum is large, averaging’ 
52 mm. in diameter, and faces 
laterally. 

Sacrum is relatively narrow 
and long, and its curve is 
more or less equal over the 
entire length. 

I romontory fairly ]irf)minent. 

Bony framework less massive. 
Shallow and more capacious. 
Walls splayed. 
Pubic arch wide, practically 

right-angled. 
Great sciatic notch almost a 

right angle or even greater. 
Obturator foramen more tri¬ 

angular. 

Preauricular sulcus pronounced. 
Iliopectineal line rounded and 

smooth. 

Body of pubis ajiproxiinately 
square. 

Ramus of pubis has a pinched or 
narrowed a]>pearance and is 
squat in character. 

Acetabulum is small, averaging 
4b mm. in diameter, and bices 
forward as well as laterally. 

Sacrum is relatively wide and 
short, and its curve is prac¬ 
tically confined to a ])oint 
commencing below centre of 
third vertebra. 

Promontory less })rominent. 
Transverse, oldique, and antero- 

])osterior diameters greater 
than in male. 

I el vie outlet is roomv and 
admits the jiassage of the 
clenched fi.st. 
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Fig.1G 

]\Iale pelvis. Note narrow pubic arch. 

Fig. 17 

Female pelvis. Note wide pubic arch. 

The sexual charaeters of the pelvis are of the higliest import¬ 

ance in the sexing of skeletal remains. Since the female pelvis is 

constructed for the function of child-bearing, most usually it presents 

very distinctive features which contrast with the pelvis of the 

male. Despite this fact, there are instances in which a pelvis sliows 

variable secondary characters, mixed male and female characters, 

and in such cases an opinion regarding sex must be hunted to one 

of greater or lesser ])rol)ability. 

Sacrum. 

Fawcett advocates a metliod for sexinf! the saeruia. It consists 
of comparing tlie transverse diameter of tlie first sacral vertebra 
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with the transverse dianieter of the base of the sacrum. Tlie formula 

used is :— 
CW X 100 ^ of body. 

BW 
CW =: corpus width. 

BW = basal width. 

Readers are referred to the original article. 

White Races. 
(Adults.) 

]\Iale. Eemale. 

Number 
Age range 

134 
2.5-49 

79 
22-54 

Corporo-basal Index. 

Mean .... 45-041 40-480 

THE SKULL 

.■\lale. Fcmnlo 

LTsuallv smaller. 
iMastoid processes massive. Less pronounced. 
Superciliary ridges marked. Less marked. 
Fronto-nasal junction prominent. Less prominent. 
Sites of muscular insertions at Less pronounced. 

ba.se well marked. 

Ihe sex of a subject can frequently be determined from the 
general characters of the skull, but here again a variability in the 
sexual characters may be encountered. 

In arriving at a conclusion regarding the sex of a pelvis or of a 
skull, it is necessary that the balance of all the characters should 
be considered with care. 

Sternum. 

The proportion between the manubrium and the body of the 
sternum, according to several authorities, is definitely influenced 
by sex. In the female, the manubrium is larger in proportion to 
the body. The following is a method for calculating the percentage 

Length of manubrium X 100 

Length of body ‘ 

. J';®,is ■'+ :!. 'viiile tiu- nvomgo ,„alo index 
IS -ih-g (Krause). 
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Female. Male. 

Fio.18 

Skulls—Front view. 

Female. Male. 

Fio.19 • 

Skulls—Side view. 

Sexing of the limb bones. 

According to Brash, the ineasiircineiits of tlie liinh hones are 

reliable and conclusive if within a certain range, and the two most 

important bones for this ])urpose are the humerus and femur. 

There is, however, a consideralde variation in the lengths of the 

bones in' each sex which occasions a considerable overlap in the 

range of the length of each hone in the two sexes. He is of 
the opinion, however, that an indication of probability of sex, more 

or less great, may be obtained from such measurements. The table 

below shows the mean measurements of the maximum lengths or 

the humerus and femur, from a particular series. 



.STATURE 

Maximum Length (Mean). Humerus. Femur. 

Male .... 

Female 

,‘12()-18 mm. 

25)8-66 „ 

459-3 mm. 

426-27 „ 

Other hgiircs for the femur are :— 

Male, 447-24 mm. Female, 409-19 mm. 

The sizes of the heads of the humerus and of the femur offer 
even more significant sex characters than the lengths of these bones. 
The average measurements of the humeral head (witJi cartilage in 
position), according to Dwight,^® are :— 

Head of Humerus. 

\Trtical. Transverse. 

iMale (average) . 48-7 mm. 44-6 mm. 

Female (average) 42-6 „ 38-9 „ 

According to his measurements, the boundary between male 
and female lies between 45 and 46 millimetres" for the vertical 
diameter and between 41 and 42 millimetres for the transverse 
diameter. 

Parsons’ measurements of the vertical diameter of the head of 
the femur (including cartilage) have shown that when the measure¬ 
ment exceeds 48 millimetres it indicates a male bone and when less 
than 44 millimetres, a female bone. 

Karl Pearson has formulated a method for “ sexino- ” femora 
on a basis of values which may be assigned as follows 

RULES FOR “MATHEMATICAL” SEXING OF FEMUR 
(PEARSON) 

Measurement. Female. Female ? 9 JIale ? Male. 
Vertical diameter of 

liead . 
Popliteal lengtli ! 
Bicondylar widtli ! 
Trochanteric obliriue 

length 

41-5 
<10ti 
< 72 

<390 

41 ■.1-43-.5 
100-114-5 

72-74 

390-405 

43-5-4 4-5 
114-5-132 

74-76 

405-430 

44-.5-45-5 
1.32-145 

76-78 

430-450 

> 45 
>145 
> 78 

>450 
Mark assigned to 

eacli . + 2 4 1 0 -1 _2 

summ:tir of S 
an,, it «hot.id bo note,; fiat 
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for the vertical dianieter of the head corre.sj)ond closely when 
3 millimetres (representing cartilage) are deducted from the former 
since the latter measurements are of dried bone devoid of cartilage 
(Brash). ^ 

Of the above nieasnrements, the maximum bicondylar width is 
considered highly important esjiecially for sex differentiation. The 
popliteal length, that is, the measurement from the ajicx of the 
])opliteal surface to the centre of the intercondylar line, is much 
less reliable since this measurement eannot always be ajijireeiated 
with accuracy. The maximum bicondylar width is taken parallel 
to the infra-condylar jilane, that is, with the bar of the calipers 
touching the lowest ])oints of both condyles in the infra-condylar 
])lane, and the arms of the calijiers touching, resjiectively, the 
external condyle, externally, and the internal condyle, internally, 
at the maximum distance. The trochanteric oblicpie length is the 
vertical tlistance from the toj) of the great trochanter to the infra- 
condylar plane. 

Stature. 

The calculation of stature comes to be a matter of necessity 
when an examiner is called u])on to deal with a part or jmrts of a 
body or skeleton. The following summary i)rovides some informa¬ 
tion which may be found helpful in arriving at approximate and 
preliminary estiniates of stature. 

Some research data on the relative length of the bones of 
the human skeleton (M. de S. Luca).^’ 

The length of the head equals one eighth of the total body height. 
The head is divided into two equal ])arts by a line drawn 

immediately below' the eyes ; each of these parts equals one 

sixteenth of the total body height. 
The nostrils subdivide the lower half of the face equally ; each 

of the resultant parts equals one thirty-secondth of the total 

body height. 
The pubis is a central point between the two extremes ot tlie 

body ; therefore, head to pubis, or pubis to the soles of the 
feet, equals one half of the total body height. 

The height of a man ecpials the di.stance which separates the 
extremities of the two hands when the arms are extended 

in a horizontal line from the body. . . 
The upper extremities can be divided into hve parts, the hand 

representing one part, the forearm, two jiarts, arid the up])cr 
arm, two parts. The elliow is the boundary between the 

lower and the upper arm. i 
Irrespective of the length of the hand, five times its lengt i 

equals the length of the whole of the upper extremity. 
Half the length ofThe hand equals the length of the area occupied 

' by the carpal and metacarpal bones. 
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When certain of the long bones are availal^le, more particularly 
the humerus or femur, reliable estimations of stature inay be made 
by the employment of certain formulae. In the case of a dismembered 
body estimation of stature becomes possible by direct measurement, 
prodded the ])arts of the body, including at least one of the lower 
limbs, are available and an accurate reconstruction of the liody 
is iiossible. It will be obvious that this is a ])referable method of 
estimation to the use of formuhe when the circumstances of the 
case permit. In assembling parts of a body with a view to direct 
measurement, it is neces.sary to arrange the parts in their correct 
and natural positions as securely as possible so that the measurement 
of the reconstructed body may be determined accurately. After 
measurement, a small deduction of 1-25 centimetres from the male 
and 2 centimetres from the female length, the amount by which, 
on the average, the body lengthens after death, should be made 
in order to arrive at the probable living stature. It must also 
be remembered that information regarding the height of missing 
persons supplied to the police by relatives and friends, especially 
in the case of women, may prove to be rather misleading, since 
the estimate given may in the first place be inaccurate, either 
because the actual measurement has not been taken during life or 
on account of added height by reason of the hair and footwear. 
(Brash.) 

If bones only are available for examination, the formula? now 
employed, because of their comprehensiveness and accuracy, are 
those of Karl Pearson based on a mathematical study of measure¬ 
ments of limb bones and statures. The formulae for the 
reconstruction of female stature differ from those of male stature, 
and also differ in accordance with whether the bones are in the 
humid state or have been cleaned and dried. The bones which should 
be used for measurement are the femur, humerus, tibia, and radius. 

Pearson’s formulae for reconstruction of living stature 
from dried long bones from which all tissue has 
disappeared. 

Male. Female. 

Stature =81 -306 + 1 -880 femur. Stature = 72 -844 + 1 -945 femur. 
•Stature = 70-641 +2-894 humerus. Stature = 71-475 +2-754 humerus. 
Stature = 78-064 + 2-376 tibia. Stature = 74-774 + 2-352 tibia. 
Stature = 89-925 + 3-271 radius. Stature = 81 -224 + 3 -343 radius. 

(The results are in centimetres.) 

The femur is measured from the head to the apex of the inner 
condyle. The tibia is measured from the up])er articular surface 
to the tip of the malleolus, excluding the S])ine. The humerus and 
radius are measured over their greatest length. 

In addition to the above, there are also formula? for the calcula¬ 
tion of stature of both sexes by the employment of a combination 
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of ineaHurenients of more than one of these bones at the same 
time. 

In the case of a male suliject, when only dried long bones are 

available, stature =67-049+0-913 F+0-600 1^1-225 H-0-187 R, 
or when the bones are with cartilage and are in a humid state! 

stature = 66-918+0-913 F+0-600 T + 1-225 H-0-187 R. In the 
female subject, a similar computation of stature can also be 

made, for example, when dried long bones are available, 

stature = 67-469+0-782 F +1-120 T + 1-059 H-0-711 R, or when 
the bones are measured with cartilage and are in humid state, 

stature = 67-810+0-782+ 1-120 T + 1-059 H-0-711 R. Stature 
can also be estimated by using forniulai in conjunction with the 

measurements of femur and tibia, humerus and radius, and in other 
combinations. 

Pearson’s formulae for reconstruction of stature as corpse. 

Male. Female. 

Stature = 81 -231 + 1 -880 femur. Stature = 73 -1 (53 + 1 -945 femur. 

Stature = 70-714 +2-894 humerus. Stature = 72-046 + 2-754 humerus. 

Stature =78-807 + 2 -376 tibia. Stature = 75-369 + 2 -352 tibia. 

Stature = 86 -465 +3-271 radius. Stature = 82 -189+3 -343 radius. 

(The results are in centimetres.) 

The maximum lengths of the femur, humerus, tibia (without 

S])ine), and radius are measured with the cartilage on and in a 

humid state. The points of measurement have already been given. 

In addition to the above formula}, there arc also formula} for the 

calculation of corpse stature of both sexes l)y the employment of a 
combination of measurements of more than one of these bones. 

Body deformities and peculiarities. 

The ]}resence of congenital delormities, such as hare-lip, cleft 

j)alate, }K)lydactylisni, syndactylism, (lefective development ol the 
ribs and acejuired deformities, including mallct-fingcrs and hammei- 

toes together with evidence of joint diseases and fractures, are 

important aids in establishing the identity of persons .Moles 

luevi, scars, and tattoo marks, when i)rcscnt, should be noted 

carefully since their presence may be of considerable value m tins 

resTX-ct. Amimtations, also, have frequently played a part in 

identification. Little requires to be said about these conditions 

with the exception jicrhaps of scars. 

Scars. 

A surface scar always follows an injury of the fne skin 

nifl scar tissue is usually dev+iid of hair and sveat glan s. ► t 
tissue is formed in aboidM’our weeks following moderate injury, and 

in the course of time the newly formed connective tissue underg ,s 
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cicatricial contraction by the diniinution in size of tlie blootl-vessels 
and cells, together with the consolidation of the young avascular 
tibrous tikue. When sepsis has supervened or when there has been 
considerable loss of tissue due to trauma, the resultant scar-tissue 
formation may be considerable in amount. The healing of an 
uncomplicated incised wound occasions relatively little scar forma¬ 
tion, except in instances where the wound, although ga]iing, has not 
been stitched. Scars increase in size if the part on which they are 
situated increases as the result of growth. A well-developed scar 
never disappears spontaneously, but scars resulting from wounds in 
which there has been no appreciable loss of tissue may become very 
difficult to detect. Scars can be removed artificially, but a new 
scar is created as the result. The age of a scar can only be arrived 
at in a very approximate manner, due to the variable periods which 
different wounds take to heal. A recent scar is of reddish colour, 
and with increasing age becomes progressively whiter and glistening. 
The duration of each stage, however, is liable to wide variation. 
The other factors attendant upon scar formation include the original 
extent of the wounding, the amount of tissue destruction, the manner 
of healing, and the health of the subject. The furthest a medical 
witness should be prepared to go in appraising the age of a scar must 
depend upon the circumstances of the individual case before him, and 
he should give a wide margin in his computation of age. Scars 
may result from various causes and these include, for example, 
lineae albicantes of an old pregnancy, healed ulcers, varicose and 
others, also vaccination. Extensive and disfiguring scar formation 
frequently results from burning. The well-known keloid condition 
needs no description. In the case of a living person, wdien it is 
important to discover a suspected scar or scars, not readily visible, 
certain methods may have to be employed. On account of the 
relative or complete avascularity of scar tissue, depending upon its 
degree of maturity, any influence which will produce marked increase 
in the activity of the cutaneous circulation in the surrounding skin 
wall prove of assistance. The application of heat, or the use of 
surface friction, wall produce the desired result. The employment 
of filtered ultra-violet light may in some cases be beneficial in 
revealing the presence of faint scarring (see p. 482). A magnifving 
glass may prove serviceable. 

Mutilation and dismemberment. 

In approaching the medico-legal aspects of the investigation of 
cases m which there has been multilation and dismemberment of a 
body or bodies, a number of salient questions must receive special 
consideration. These are :— ^ 

Aie the remains of human or animal origin ? 
If human, do they represent one or more bodies ? 
\V hat is the sex ? 
What is the age ? 
What is the stature ? 

7 
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Do the mutilation and dismeniberment indicate, by tbeir 

ebaraeter, the use of anatomical and medical knowledge ? 
for exam])le, disarticulation at the joints as opposed to the 
use of a saw. 

Has there been purposive removal of identifying features ? 

Do any features still remain which are likely to facilitate identifi¬ 
cation ? 

Wliat is tlie state of the parts in relation to the process of 
putrefaction ? 

Fig. 20 

Severed liead showing site of (keapitation by a saw. 

Are all the parts in a similar state so far as preservation or putre¬ 

faction is concerned ? .... 
Are there any marks indicative of the aiiplication of ante-mortem 

viol0iiC0 ^ 
Do the remains show evidence suggestive of an attempt to destroy 

Are^theiV any articles associated with the remains which miglit 

lead to identification ? 
Wliat was the cause of death ? 

hi oertaiii cases ot.Iier subsidiary questions will probably arise, 

but the answers to the foregoing ((uestions usually assume a lug i 

lewee of irniiortanee. .Much could be written under each of t esc 
headings, but the subject-matter will be dealt with m more piaetical 
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form by giving an illustration, in some detail, of the application 

of medico-legal methods employed in the Ruxton case. 
The legal importance of the establishment of the identity of 

remains, however, should first be mentioned. In law, it is not 
necessary that there should be a dead body in order that a charge 
of murder may be presented against some person or persons ; but 
where no body or part of a body, which is proved to be that of the 
person alleged to have been killed, has been found, the accused 
person should not be convicted either of murder or manslaughter, 
unless there is evidence either of the killing or of the death of the 
person alleged to have been killed. In the al)sence of such evidence 
tliere is no onus upon the prisoner to account for the disappearance 
or non-production of the person alleged to be killed. (Halsbury’s 
“ Laws of England.”) 

THE RUXTON CASE 

The case is notable primarily on account of the extent and 
character of the mutilation of the two victims. This provided 
a problem of reconstruction demanding for its solution anatomical 
work, in detail, not previously required in such cases. On account 
of the purposive removal of identifying features a novel com¬ 
parison of skull and portraits was used which, with other 
circumstantial evidence, helped to place identification beyond 
doubt (see Fig. 21). 

Facts of the case. 

On September 29, 1935, human remains were discovered in the 
bed of Gardenholme Linn, below the bridge on the Mofl’at-Edinburgh 
road. Some of the remains were tied up in bundles around which 
were pieces of cotton sheeting, and associated with some of the parts 
vere a blouse, a pair of child’s rompers, pieces of newspaper, straw, 
and pieces of cotton-wool. Over a succession of days, further portions 
of human remains were recovered in and around the linn. On October 
28, a left foot was found on the roadside sozne nine miles south of 
Moffat, and on November 4, a right forearm with hand was also 
discovered by the roadside about half a mile south of the linn. 

A u' portions of human remains had been recovered by this time. 
All the remains were decomposing and maggot-infested. 

The dismembered remains. 

Among the remains were the following parts :_ 

Two heads, each with a portion of neck (including cervical 
vertebrae) attached ; ° 

Two portions of trunk (thorax and pelvis), which fitted together 
to form a trunk ; and ® 

Fifteen limb segments divided at the main joints, among them 
no single region rejiresented in more than duplicate ^ 
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Thus there were :— 

Four upper arms (se])arate(l at shoulder and elbow), two right 
and two left, winch could be matched in ])airs ; 

Three forearms and hands, one right and two left, including a pair ; 

Four thighs (separated at hip and knee), two right and two left, 
which could be matclied in pairs ; and 

Four legs, two with feet, a pair, and two without feet, also a pair. 

Attached to each of the thighs forming one of the pairs was a 

jiatella, and two other patella?, forming a ]iair, were found with the 

detached soft parts. Tlie left foot and 
the right forearm with hand, subse¬ 

quently found (see p. 104), completed 

two sets of limbs with the exception 

of one foot. In addition to the limb 

segments, the soft parts included three 

female breasts which had been muti¬ 
lated, a uterus with ajipendages, and 

two irregularly skin-covered pieces of 

tissue whicli were portions of female 

external genitals. 

Upper trunk portion. 

This included the two scapulse, the 

two clavicles, the sternum, the costal 

cartilages, and ribs. The portion of 
the spine included in this portion of 

the trunk comprised two cervical 

vertebrae, all the thoracic vertebra? and two lumbar vertebra*. 

Fig. -2] 

Cast of face of Head No. 1, show¬ 
ing mutilations. (Ruxton case.) 

Head No. 1. 
Attached to this head were only four cervical vertebrae (the 

first to the fourth) together with fragments of tlie fifth cervica 

vertebra which had the appearance of having been cut ofi olihquely 

with a knife. 

Head No. 2. 
Attached to this head there were five cervical vertebra (the 

first to the fifth). These were complete except for a small fragmei t 
llwcrhad bee.; slaved oft', apparctly by a k.„fe, fro,., the „..<ler 

The sorto ”out oTthe parts iodioated that tl.e re„.ai„s represeated 

designated accoriling to their assignments to one oi othei 

liodies as determined by the reconstruction. 

Nature of the mutilations and dismemberment. 

..S; 
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probably ai'tcr deatb. d’bo Icrminal joints of f b(' tin^rers bad been 
removed from two of tlie bands. A lar^c amount of (issue had been 
removed from the surfaees of the bodies, and many of the missing 
portions might have led to the identifieation of the i)odies, and have 
borne marks of violence or signs suggestive of the cause of death. 
Tlie reader is referred to Figs. 22 and 23, which will give some 
conception both of the extent and character of the mutilations. 
The bodies had been neatly dismembered into portions convenient 
for transport, and the dismemberment had beezi effected by dis¬ 
articulation with a knife. An obvious attempt had been made to 
efface any evidence which would lead to ready identifieation of the 
bodies, and it seemed evident that the person responsible had some 
medical as well as anatomical knowledge. This view was strengthened 
by the facts that there was very little damage to the joints, that the 
teeth had been extracted after death with some degree of skill, 
and that the uterus with its appendages had been removed from 
one of the bodies. 

Summary of reconstruction of Body No. 2. 

The thorax and pelvis were found to fit in the lumbar region, 
and it was proved by detailed evidence that they formed part of 
the same body. 

Head No. 2 was found to fit the reconstructed trunk, and it 
was proved by detailed evidence that the cervical vertebrec, as a 
whole, formed a complete series which must have come from the 
same body. It was independently proved that Head No. 1 could 
not have belonged to the reconstructed trunk. 

The nineteen portions of limbs (including the separate patelhe, 
the left foot, and right forearm with hand found separately) were 
assembled into two sets of limbs (a) a “ longer set ” and (b) a “ shorter 
set. ’ The “ longer set ” was proved to belong to Body No. 2. 

A.s the result of the foregoing reconstruction. Body No. 2 was 
complete, so far as the skeleton was concerned, v ith tlie exceiition 
of the right foot and portions of fingers which had been removed 
from both hands (see Fig. 23). 

Summary of reconstruction of Body No. 1. 

Wyen reasseiiil,le,l. this body was loproscntod, so far as the 
skeleton was concerned, by 

A he,y witii four cervical vertclirfc and a fragment from tlie fifth 

^ iirdies of simul.ler 

Right and left lower limbs, complete (see Fig. 22), 

S'ler;;,!'bldFsiime;'-"* 

The trunk was missing, but 

They remained after the reconstruction of Body No • 
ihe hmbs formed a consistent “ shorter ” s('t ' 

7 a 
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tcaliinvs ot tlu' head \v('ro not iiu^oiisisieiit w ith the 
FeatuiH's of tiu* limbs ; and 

All the teatnres of the sknll and the lind) bones, w liich were used 

for the diagnosis of sex and age and for the estimation of 

stature, were entirely consistent with the conclusion that all 
belonged to the same body. 

Sex of the bodies— 

Body No. 1. 

In the absence of the trunk, the determination of sex had to be 

based \i])on the examination of the head and limbs. These showed 

the following evidence of female sex — 

The secondary sex characters were obviously “ female.” 

The mutilated seal]) indicated that there had been an abundant 

covering of long hair which had been cut short. 

There was no evidence of male beard hair. 
The contours of the limbs were rounded, and the limbs had a 

typical female appearance. 

The larynx was typically that of a woman. 
Measurements of the sizes of the heads of the humeri and femora , 

together with other measurements of the femora in accordance 

with Pearson, showed figures which indicated female sex 

(see pp. and 94). 

Body No. 2. 
When the reconstruction of the remains of this body was com- 

])leted, no doubt whatever could be entertained about the sex of 

the body, since it included a pelvis which contained a ])ortion ot 

female genital organs, namely, vagina. , p , c 
A ])oint of interest lay in the fact that the general features of 

the skull and limb bones were in some respects equivocal tor t le 

diagnosis of sex, since at first sight they appeared to be of mate 

rather than female type. By a careful assessment of the ^ 

the anatomical features of the skull ami l.y ” 
limb bones it became possil.le to give the opinion probably femy 

before the anatomical proof was available that they 
tbe female trunk. Of the measurements of the humeri and femora^, 
on tim whole they were nearer to female stamlards, but it could no 

have been asserted that they were beyond the range of measureme . 

that might be obtained from male bones (see ]). 

Age of the bodies— 

Body No. 1. , 
Miscnee of closure of any of the skull sutures indicated the age 

-c-=;;:7.sro.... £1; 
. 
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and fully calcified, as shown by X-ray examination, they were 

indicative of eighteen to twenty years. 
Since all the e])iphyses of the limb bones were united but some 

of them not completely fused, there w'as indication that the age lay 
between eighteen, and the extreme upper limit of twenty-live years. 

The opinion expressed was that the age certainly lay between 
eighteen and twenty-five years, but that the most probable age lay 
between twenty and twenty-one years. 

Body No. 2. 
X-ray examination showed that all the epiphyses of the limb 

bones were completely united, therefore minimum age was twenty- 
two years, but the features of their fusion indicated that the minimum 
age was twenty-five years. 

Examination of the sutures of the skull indicated an age probably 
between thirty and fifty-five years. 

Examination of the spheno-occipital cartilaginous joint which 
was completely ossified, and of a section through the joint which 
showed that the ossification was of some years’ standing, indicated 
minimum age was twenty-five years. 

Bone changes associated w ith osteo-arthritis in some degree in 
all the cervical vertebrte and in the right hip-joint, considerable 
ossification in the thyroid and cricoid cartilages, the commencement 
of bony union between the right greater horn and body of the hyoid 
bone, together with a considerable degree of calcification in the 
costal cartilages were also present. 

The probable age was given as lying between thirty-five and 
forty-five years. 

Stature of the bodies— 

Body No. 1. 

The probable stature was estimated from the lengths of the 
limb bones by means of Pearson’s formulae for tlie calculation of the 
corpse length of female stature (see p. 9(5). Nine different formula, 
based upon the measurements of the bones in a wet or humid con¬ 
dition with cartilage, were employed, not because the succeeding 
eight added anything to the reliability of tlie first, but to demon! 
strate their consistency, which corroborated the conclusion that tlie 
different parts belonged to the same body. Two centimetres the 
amount by Avlnch on the ayerage the female body lengthens lifter 
death, w ere deducted, and the living stature w as estimated at 149-o 

the by the use of his formula, 
thLf-)^ always subject to an error of not less 

“ f-^i^tmietres, and may occasionally be as much as S centi- 

4 feet’]( iVrstature probably lay between 147-5 centimetres 
(4 feet 10 inches) and 151 -5 centimetres (4 feet 11J inches). 

Body No. 2. 

ment‘’was‘5%eet'^4l™-'’ re^nstiuction, direct measure- 
meiit was o feet niches. After the deduction of a j„p|, ,.y 

7 c 
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centimetres), the probable living stature was 5 feet inches. 
As a test of the accuracy of Pearson’s fornmlse, in this instance, 

Fig. 22 

Body No. 1 reassembled. 

Fig. 2:5 

Body No. 2 reassembled. 

Note the seale, the lower end of which was adjusted to 
is marked at ()-inch intervals and in inches at the top. 

the calc.lation of stature from the long bones before reconstruction 

of the body was complete, was 155 •- centimetres. 
155-2 ‘centimetres - 2 centimetres (margin of error) 

living 
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stature = D)‘I"2 centimetres, which shows a discrepancy, hut since 
Pearson has indicated that the error, on occasion, may amount to 

li°pfrinVCl''“v [’■S^'rc ■'".‘"'I 2 photographicallv 
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desirability of tlirect ineasiireinent in ])reference to calculation from 
the lengths of limb bones. 

Identification of the bodies. 

It is not possible to enter into the details of the case in this book, 

bnt it should be mentioned that certain of the articles associated 
with the remains found in the linn ])layed important parts in the 

identification of the remains. The medico-legal aspects in connection 

with the identification are a])])ended in tabular forms on ])p. 107 
and 108. 

Fig. 25 

Casts composed of a mixture of gelatin, 
(flycerin, and zinc oxide. Left—Left foot 
Body No. 1. Right—Left foot Body 

No. 2. (ltuxtonca.se.) 

The methods adopted for the estimation of sex, age, stature, and 

reconstruction of the bodies, in this ca.se, have been described in 

some detail, since it is felt that it is without precedent as an example 
of the difficulties which may be encountered m the mvestiguition of 

problems connected with mutilation and dismemberment of bodies 
^ Subsequent to the discovery of the remains, it was ascertained 

that Mrs Huxton and her nursemaid, Mary ^ 
from the house of Dr Ruxton m Lancaster on Septembei 
They were never seen alive again, and Dr Ruxton was ane.stec 
•im/chareed with murder. In his house, human blood-stains weie 

of murder and hangid. 
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THE DOBKIN CASE 

Tlie medical evidence led in the case against Harry Dobkin, 
in 1942, who was charged with the murder of his wife, tried at the 
Old Bailey, London, and found guilty, recalled the technique first 
employed in the Rnxton case. Put briefly, the following were the 
facts. A demolition worker clearing debris, following bombing 
damage, found in a cellar of a chapel in Kennington Lane, London, 
the remains of a woman partly covered by a paving stone. Medical 
evidence was to the effect that the body, which had been cut up by 
someone without anatomical knowledge, had been dead for about 
twelve to fifteen months, that death had been due to strangulation, 
and that twenty-four points in the proof of identity had been 
discovered. Following dismemberment of the body the parts had 
been buried in lime, and these included the skull. Apart from the 
assessment of sex, age, and stature, a dentist identified his fillings 
in the teeth of the upper jaw, the uterus showed a large fibroid, and 
inquiry at two London hospitals showed that Mrs Dobkin had been 
examined at their out-patient departments, had been diagnosed 
as suffering from a fibroid tumour of the uterus, and had refused 
operation. Mrs Dobkin’s dentist was satisfied that following 
extraction, some buried roots of teeth were still present, and radio¬ 
logical examination of the jaw of the victim showed the roots in 
the expected position. A photograph of the dead woman was super¬ 
imposed on a photograph of the skull found in the cellar of the 
chapel and the superimpositions fitted. This is the second occasion 
on which this process had been employed. The technique originated 
m the Rnxton case was used in this instance, and acknowledged at 
the trial. 

It IS commonly and erroneously believed that quicklime 
accelerates the destruction of human remains. Experiments have 
shown the contrary, namely, that lime, whether quick or slaked 
has a definite preservative effect. ’ 

Occasionally portions of human remains are submitted bv the 
police for examination and for expression of opinion on their 

Clime. Sometimes an examination will show quite clearly that 
they are merely anatomical specimens which have been disposed of 

1 1 I f finding of human remains, even in the most 

cmnmhlmL'’necessarily in.licative of the 
conmiissioii of crime, .lemands the closest investigation 

Their of Innnan hand and a nortion of tibia 
in ,heT" .'™‘«-barrel at a housing schC wldoh \va; 

exa.ninaUorshL;TllJ:i » ™rliologioal 

'^otween thirty 
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It had been artiticialh' preserved both by huid and “mass” 
injection, the process employed in the preservation of 
anatomical subjects for the purposes of dissection and 
0})erativ’e surgery. 

It had been disarticulated at the wrist-joint, but the condition 
of the hand did not conform to the condition which would 
result from anatomical dissection, although it was consistent 
with disarticulation performed in a class of operative surgery, 
with added lesions the objects of which were not apparent. 

The fractures present were most probably of post-mortem origin, 
since X-ray examination did not show any evidence of a 
healing process, but the likely interval of time which had 
elapsed since their occurrence could not be estimated. 

From the general appearance of the tissues, notably the fat, 
the specimen might have remained in its present state for 
many years, since it was similar in appearance to a specimen 
of a body, ])reserved for anatomical ])urposes, after a period 
of twenty-six years, with which it was closely compared. 

The portion of tibia, from its general characters, appeared to 
have belonged to a second body, probably male, and from 
radiological examination, to a subject of older years than 
that of which the hand had formed a part. 

From the presence of articular cartilage, fragments of ligamentous- 
like structure, and irregular portions of periosteum, still 
adherent, it was probalile that these might have been fixeil 
as the result of methods em])loyed for the preservation of 
anatomical subjects, since the specimen had the appearance 

of being one of hiirly long standing. 

Hairs and fibres. 

In the examination of blood-stains on weapons, wood, or upon 
any other surface, hairs or fibres present should be set aside tor 
separate examination, as they may prove of value m eluciclating 
certain iioints in evidence at the trial .of accused persons. Specimens 
of hair removed from various parts of motor cars are frequent 3 
sent by the authorities for examination, and comparison with the 
hair on the head of deceased persons who have been the 'icRms of 
road accidents. In sexual offences, especially 111 rape and |>^iaht3 
an examination of hairs frequently becomes important. I ui theft 
form another class of case in which an examination of haiis s 
reel nested and there are many otlier forms of crime or offence 11 
wMch this investigation is necessary. We have undertaken the 

clothing wliich, having l.eco.ne sonkcl w.tli .am, had 



1. iSheej). 
2. Cat. 

Ciu. l'(i 

\ ai’ious liairs. 

2. Goat. 0. Horse 

(>. Cow. 

in 

7. Rat. 
S. Ral)l)it. 



I ll> M1^: 1) 1 (' A L .) 11KI s I MU n) h: X v h: 

dye. Tlie condition of the hair proved important in assisting the 
police to arrive at an opinion regarding the approximate time of 
occurrence of the crime, following investigations in connection with 
weather conditions which obtained on the night in question. With 
experience, it is not difficult to differentiate between the hairs of 
man and those of the lower animals. If a hair-root has been forcibly 
extracted the bulb will be irregular in form, due to rupture of the 
sheath, and will show an undulating surface, together with excres¬ 
cences of different shapes and size. A naturally shed bulb has a 
rounded extremity, a smooth surface, and most probably will show 
signs of atrophic or fatty degeneration, especially in elderly persons. 

In view of the number of cases in which the finding of hairs 
on various productions has presented itself, and the value of these 
in relation to the identity of accused persons, a close investigation 
of the hairs of the entire mammalian class of animals was made. 
The investigation was approached from three aspects, namely : 
the study of hairs belonging to the mammalian group, excluding 
human hairs ; the examination of human hairs from different parts 
of the body ; and the examination of cross-sections of all the hairs 
in the preceding groups. The object of the research in the above 
scheme was to determine whether the hairs of animals belonging 
to the same zoological order, sub-order, or family showed character¬ 
istics so similar that they could be depended upon for the identifica¬ 
tion of the animal order, sub-order, or family to which the hair 
belonged. In the case of human hairs, to find whether there were 
any Specific differences in their appearance with regard to sex, 
age of the sul)ject, site on the body from which they were taken, 
and pigmentation. The examination of transverse sections supple¬ 
mented the information previously obtained from examination in 

the longitudinal plane. 
A collection of hairs was made from many sources, and some 

1700 photomicrographs of specimens were taken and classined. 
It is hardly necessary to do more than remind the student 

that the average hair may be ditferentiaterl into tliree layers 

an outer layer or cuticle composed of a single layer o* 
middle or cortical layer of varying thickness composed of lo 
tudinal fibres and a varying amount of pigment and an mmr 
layer or medulla made u]) of yariously shaped cells usually con¬ 
taining a considerable amount of pigment. The principal conclusions 
dv^nhom this inyestigation were: First, the appearance of the 
ma oritV rf animal hai?s is such as to permit the Uentifica ion 

the order sub-order, or family of the animal to which the> 
11 ri ilip pharaeters of the hairs of animals helonging 

MmmiSi 
of the structure will shim / ' ,.than in himiaii 

harrihird, tlmt'uhcTC dimbi. as to dilferentiation hctivccn animal 
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Cross-.scctions of hairs. 
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and lumiaii liair should arise from examination in longitudinal plane 
the appearance of the transverse or cross-section is likely to sett!(’ 

le question, by reason of the fact that the core or medulla of 
human hair is invariably smaller than that of any of the other 
1 iimates ; fourth, that as a general rule the breadth of the medullarv 
layer is less in the hairs of the higher than in those of the lower- 
grade mammals. 

It may be possible from the examination of human hair to 
deteimme the sex of the person in some instances only. On the 
other hand, it is comparatively easy to determine whether 
hair IS natural or has been dyed. Hairs from different parts 
of the human body sometimes present differentiating character¬ 
istics, as, for example, the hairs of moustache, eyebrow, evelash, 
and ]nibic hair. 

Ironi the medico-legal point of view, the examination of hairs 
should include the following particulars : (1) colour to naked eye 
and on microscopic examination ; (2) length, ascertained by actual 
measurement ; (3) texture ; (4) apjiroximate breadth, by micro¬ 
meter ; (5) hair-tip or hair-end characters, whether intact, cut, or 
torn ; (li) condition of bulb if present, whether forcibly ])ulled out, 
degenerated, or cut across by a sharp instrument or crushed by a 
blunt instrument ; (7) character of cuticle, extent and character of 
cortex, presence or absence of medulla and, if present, the character 
and breadth ; (8) whether hairs are dyed or undyed ; (9) contour of 
transverse sections in respect of points set down in No. 7. 

It is advisable to build up a collection of animal hairs, es])ecially 
those of domestic animals, so that comparison with given specimens 
may be readily })ossible. 

The dyeing of hair is a common practice. Hair may be made 
darker or lighter. The number of different hair dyes and tinting 
materials available is innumerable, and a large variety of shades 
can be produced by their use. Alteration in the colour of hair may 
be effected in a variety of ways by the use of decolorants, vegetalde 
dyes, dyes with a metallic base, or by synthetic organic dyes. 
Hydrogen ])eroxide is the most commonly emjdoyed decolorant, 
henna the most frequently used vegetable dye ; and of the dyes with 
a metallic base, lead and bismuth form the bases in many instances. 
Of the synthetic organic dyes, phenylenediamine is the principal 
exam|)le, and serious eases of dermatitis together with toxic mani¬ 
festations have been ])roduced by its use (see p. (ill). The detection 
of hair dyes is important in some cases, and its presence is indicated 
usually by a lack of uniformity in the colour of the hair, which is often 
lacking in lustre and brittle in character. The natural colour of 
the more recently grown hair at the roots strikes a contrast with 
the shade of the remainder of the hair on the scalj), and this is 
w^ell demonstrated by the use of filtered ultra-\"iolet light, w hen 
dyed hair appears lustreless and like tow. The use of infra-red 
photomicrography, especially w4ien the hair has been 
bleached, is an iinportant adjunct in the examination of hair. Coin- 
parison of the colour of the hair on the head with that of the hair 
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on nihvv pads (,f the body will livciiitMidy indicate the presence or 
a ,sen«. o dye ll,e Icnuer. Tl,e seaip n.ay oeca.sionalim»v 
staining due to the dye whicli lias been employed. On applyincr 
appropriate clieimcal testa, the nature of many of the dyes comiiiLly 

dm .4 portion of the hair may be steejied in 
diluted nitric acid, and this will give a solution which can be tested 
by qualitative clieiiiical methods. On examining dyed hairs 
microscojncally, the intimate structure ajipears hazy and shows 
a iinitormity m general shade which is not seen in hairs of natural 

Fig. 2!) 

Comparison of hairs adherent to a motor car (left), with those removed from 
the head of a person fatally injured (right). 

colour. This haziness is more marked when the darker dyes have 
been employed, but when bleaching substances have been used, 
such as hydrogen peroxide, the substance of the hair shows a typical 
bleached appearance which differs from the character of natural 

white hairs. 
The undernoted are but a few examples of the typos of cases 

in which an examination of hairs has been made :— 

1. Blood-stains were found upon the direction indicator of a 
motor car, and hairs were adhering to the offside front mudguard 
and the frame of the offside front door. When these hairs were 
compared with the head hair of a deceased man the general and 
detailed characters were so similar as to be consistent with a common 

source (see Fig. 29). . , r i 
2. In a case of theft of silver fox furs, hairs taken from a sack, 

in which the stolen pelts were alleged to have been ]ilaved, 
were comjiared with hairs removed from the recovered flip. 
The examination proved conclusively that the suspect hairs 
conformed in all respects with the hairs taken from the silver 

fox pelts for examination (see Figs. 119 and .12). 
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3. In a case of aitenipted rajje, hairs were found entangled on 
the middle button of the left cuff of the alleged assailant’s jacket. 

Fig. 30 

Comparison of silver fox hairs. Top—Hairs from silver fox furs alleged to 
have been stolen. Middle and Bottom—Hairs found in cartons and sack 

thought to have contained the stolen furs (see Fig. 3:1). 

Fig. 31 

Hair comparison in l)cstiality case. Left—Hair from clothing of accused 
man. Right—Haii’ from hind (piarters of a marc. 

Ihese were compared with tlie head hairs of the assaulted woman 
and the characters found were consistent with a common source’ 
A point of interest was that the four hairs around the button showei! 
marked irregularities, consistent with the effects of hair-wavimr 
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characters were present in the head hair due to that 
cause 

4. A man was charged with 

0 

Fiu. 32 

Comparison of transverse sections of 
silver fox hairs. Top—Hairs from furs 
alleged to have been stolen. Bottom— 
Hairs from cartons thought to have con¬ 

tained the stolen furs (see Fig. 30). 

bestiality with a female goat. 
On the clothing of the accused, 
hairs were found. Hairs were 
obtained from the region of the 
sexual parts of the animal. The 
hairs from these sources were 
examined, and found to corre¬ 
spond closely both in longi¬ 
tudinal plane and in cross-section. 

5. Assaulted and robbed in a 
tenemental entry, during the 
“ black-out,” a seaman slashed 
at his assailants with a knife. 
The police received information 
that a man had been assaulted 
and was lying in an infirmary. 
They were also informed by the 
man who had been robbed that 
he had assaulted a man by slash¬ 
ing him about the head and face 
with a knife. At the site of the 
assault the ])olice found two locks 
of hair and a quantity of blood. 
They traced the blood-staining to 
a tramway stopping place where 
they were informed by a witness 
that he had assisted a man suffer¬ 
ing from fiicial wounds on to a 
tramway car. The man was 

making his way to an infirmary. A lock of hair was obtained 
from the man detained in the infirmary. Microscopical comparison 
of the three locks of hair showed general and detailed structural 
characters which were fully consistent with the three sets of 
specimens having been derived from a common source. 

b. In a murder ca.se, a comparison was made between short 
beard-hairs found upon the cutting edges of a safety-razor blade, 
discovered among bracken, and three-day-old hairs shaved from 
the face and chin of the accused man while in custody. Gross and 
detailed structure of these specimens were so similar that they were 
consi.stent with a common .source of origin. 

TECHNIQUE FOR THE PREPARATION OF HAIRS 
FOR MICROSCOPIC EXAMINATION 

Preparation of specimens for examination in longitudinal 

plane. 
Prior to mounting the sj)ecimens, it is necessary to use .some 
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cleansinty reagent to remove adherent debris which may mask 
structural detail. One of the most efficient consists of equal parts 
of ether and absolute alcohol. The specimens should be placed in a 
small test tube with this solution and gently shaken. The hairs are 
then removed from the tube and dried between sheets of filter-paper. 
Before mounting, they should be steeped in a good quality benzol 
or oil of turpentine, which acts as a clearing agent.x4fter drying, 
the specimens are mounted preferably in “ Euparal or in Canada 
balsam, long cover-slips applied, and the slides allowed to stand 
for twenty-four to forty-eight hours, if time will permit, for clearing 
purposes. By so treating the hairs, they become permanent 
specimens. In some cases, debris adherent to human hairs may 
prove valuable by giving a hint as to the site of the body from 
which the hairs have come. For example, the presence of SAveat, 
vaginal or menstrual secretion, seminal fluid, fsecal or food material, 
nasal secretion or cerumen, are important imlications. It is therefore 
expedient to make a routine preliminary microscopical examination 
of the hairs before washing and finally mounting them. 

Preparation of cross-sections of hairs. 

The following are the stages recommended :— 

1. Cleanse hairs in equal parts of ether and absolute alcohol. 
2. Place in a solution of 2 per cent, alcohol to which has 

been added an equal quantity of 5 per cent, liquor 
ammonii fortis or ammonium hydrate. Steep for five 
minutes. 

3. Soak in 10 per cent, potassium hydrate for one or tAvo 
minutes. Maintain temperature at 50° C. 

4. Wash specimens in a solution composed of equal parts of 
5 per cent, sulphuric acid and absolute alcohol for some 
minutes. 

5. Wash in xylol or benzol for a feAv minutes. 
6. Dry hairs between sheets of filter-paper. 
7. Steep hairs in liquid paraffin-Avax for fifteen minutes. 
8. Block specimens in paraffin. 
9. Cut sections about 8 to 10 /x in thickness. 

10. Float sections on Avater at temperature of 40° C. 
11. Place on albuminised slides and put in incubator at tempera¬ 

ture of 37° C. for tAA’enty-four hours. 
12. Dissolve paraffin-wax Avith xylol, dry slides, and add Canada 

balsam, or preferably, “ Euparal.” 

Hie objects of stages 1 to 5 are to cleanse, soften, and dehydrate 
the hairs ; step 7, to ensure adherence of paraffin during blocking 
stage ; step 10, to uncurl the sections ; and ste]) 11, to ensure 
adherence of the sections to the slides. 

A variety of paraffin-Avaxes of different melting-jioints should 
be available in the ovens, since success lies in the selection of a 
wax of suitable melting-point, having regard to the thickness and 
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embedded, the block is cut down leaving only the part containing 
the hairs. It is also advised that, during the cutting of sections, 
the microtome blade should be kept moist with 75 per cent, alcohol 
to obviate curling of the sections. 

Examination of cuticular scales. 

In 1937, Professor Alan R. Moritz, when working in our labora¬ 
tories, inade investigation in connection with cuticular scale 
impressions. Experimentation then showed that the most simple 
and suitable method for making such impressions was to use a 
[ilastic film of cellulose acetate in the form of finger-nail varnish 
diluted with an equal quantity of amyl acetate. A drop of this 
solution should be spread thinly over the surface of a microscope 
slide, and the cleansed hair, with some tension exerted upon its 
ends, should be laid over the wet film. After the film has dried, 
usually in about ten minutes, the hair is stripped off the slide by 
a quick movement. The scale impressions are then examined 
microscopically. 

This method is very useful in the instance of hairs which are 
deeply pigmented and when examination of the cuticular scales 
is desired. 

The colour of the varnish affords clear definition of the structural 
detail and facilitates photography. 

In 1945, Chief Inspector George Maclean and I)etective-lns])ector 
Charles McNeill, both of the Identification Bureau, City of Glasgow 
Police, experiniented with all the known formuhe for the media 
employed in the f)reparafiou of cuticular casts, and finally originated 
the following forniula :— 

5 millilitres Ethyl lactate 
Amyl acetate 
“ Cdloidin ” () grammes 

The excellence of the results obtained, in addition to the fiict that 
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the solution is equally suitable for hairs of all textures, justifies the 
reconiinendation that this plastic medium should invariably be used 
in making hair casts (see Fig. 33). 

In a recent murder case we employed photomicrograjdis of 
casts of the cuticidar cells, obtained by use of the above described 
medium, as an additional demonstration of obvious differences in 
the instance of hair specimens obtained from two sources. 

Fig. 33 

Ca.sc of bestiality. Photomicrograph of cuticular cast of 
horse hair. 

(Method of Maclean and McNeill.) 

rSrH'”'"f “ 

e.nbodding oven at room temperature, and a pre s, re of'] 
mercury is maintained for two hours to 30 mm. 

witlairawa. of air fro... the .ned,,,J;r;:ut. oVlL 
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IS now bleached in a solution composed of 1)0 volumes liydrocren 
])eroxide, diluted 1 in 3 with distilled water, 50 millilitres, 5 per cent 
aqueous ferric chloride, one drop, and excess of liquid ammonia 
which IS added immediately before use. The stage of bleaching 
occupies a period of from fifteen minutes to twelve hours, depending 
upon the degree of pigmentation of the hair. The specimen is 
washed thoroughly in distilled water and stained for at least fifteen 
niinutes in 1 in 100 carbol fuchsin (Ziehl Neelsen) in distilled water 
in a vacuum embedding oven at room temperature and at a pressure 
of 18 to 30 mm. mercury. The hair is then washed in distilled 
water, decolorised in absolute alcohol for five to ten minutes, cleaned 
in benzene and mounted in Canada balsam. The writers assert 
that this method permits the study of the cuticiilar scales and the 
longitudinal section of the hair in detail, and that, with the use of 
suitable ])lates and colour filters, photographs showing maximum 
detail and contrast can be obtained. 

Examination of fibres. 

Cotton. 

This is the seed hair of the genus Cossypium. When undycd, it 
has a whitish colour. 

Flax. 

This is the bark of Linum usitatissimum and has either a grey or 
cream colour. When the fibres are damped, they curl or turn in a 

clockwise direction. 

Hemp. 

This is the bark of Cannabis sativa and is creamy-white or grey. 
When the fibres are dam])ed, they curl or turn in an anti-clockwise 

direction. 

Jute. 

This is the bark of Corchorus capsularis or Corchorus olitorius. 

It is yellowish-brown or yellowish-white. 

Manila hemp. 

This is made from the leaf of Musa textilis and is of light brown 

colour. 

Sisal hemp. 
This is made from the leaf of the genus Agave and has a light 

yellow colour. 

We have been recniested to examine fibres in a large variety of 
cases few example, in cases of burglary, when fibres from the gar¬ 
ments of accusell persons have been found adherent to the surface, 
of broken windows, or when incriminating fibres have been discovered 
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Comiiarisoii of fibres. 

4. Fibres on trousers worn by accused. 
Fibre on black sock worn l)y accused. 

G. Fibre from under .suiface of licel of 
right boot worn by accused. 

1. Fibre from large foot mat. 
2. Fibre from large rug. 
3. Fibres from large rug. 

123 
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ni»(»n, or close (o, safes wliieli have been l)lo\vn, and also in eases 
of fatal motor ear accidents, in eonnection with cars thought to 
liave been involved. In one case, a bundle of fibres, similar to those 
composing a carpet at the scene of a burglary, was found embedded 
in debris attached to the heel of footwear worn by a man accused 

of the burglary (see Fig. 34). 
When making an examination of fibres, it is advisable to 

examine them after bleaehing, in addition to examining them in 
their natural state, since detail, masked by colour, may then be 
seen clearly. For the purjiose of bleaching, only a portion of the 
fibres should be utilised, and hydrogen peroxide or, preferably, a 
solution composed of equal parts of bleaching powder and sodium 
carbonate dissolved in water should be used. 

The table on p. 124 will be found useful in the identification 
of various fibres.-^ 

1. 

w • 

3. 

4. 

5. 
(). 

7. 
S. 
0. 

]('. 
11. 
12. 
13. 
14. 
15. 

R). 
17. 

IS. 
19. 
20. 
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CHAPTER IV 

THE MEDICO-LEGAL ASPECTS OF DEATH 

Death may be defined as complete and persistent cessation 
of respiration and circulation. Death of the individual is 
termed somatic death, and death of the tissues, molecular 

death. These do not happen concurrently, since molecular life 
remains for a variable period after the occurrence of somatic death. 

SIGNS OF DEATH AND CHANGES 

FOLLOWING DEATH 

Every sign of death is of importance when considered relatively 
to the supposed time of its occurrence, and it is by an assessment 
of the various changes which occur in the body after death that 
an approximate opinion regarding the interval which has elapsed 
since death can be formed. It is necessary, therefore, to consider 
these changes in some detail. 

Cessation of respiration and circulation. 

The former may be tested by :— 

Auscultation ; 

Placing a hand-mirror or downy feather in front of the 
mouth and nostrils, and noting the absence of bedewing; 
or movement; ^ 

Placing a saucer filled with water on the chest or abdomen and 
observing the absence of rippling. 

The latter by :— 

Auscultation ; 

Ab.sence of pulsation in the principal arteries • 

tigj^tly round a finger,’ and observing 
the absence of a bloodless zone at the seat of the ligature 
and a zone of livid redness on its distal side • 

- Pp ymg pressure to the finger-nail and observing that apiilica 

fa Is to produce any alteration in colour • ^ ’ 

noW fingers against a strong light and 
luce"? appearance instead of a pink, trans. 

The^severanoe of an artery disclosing tlie cessation of cirenla- 
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i lio ;ikst‘iK-(‘ ol vital reaction to these tests, or to some of thejii 
live minutes alter death is suiiposed to liave taken plaee, will indicate 
the occurrence of death. 

General muscular flaccidity of the body. 

This condition has been termed primary flaccidity to distinguish 
it from the condition of secondary flaccidity which occurs after the 
departure of rigor mortis. In the former comlition which immediately 
follows death, there is complete relaxation of the muscles (see p. 134.) 
During this period, whicli persists for a few hours, there is loss of 
lustre of the eyes, which assume a glazed appearance. 

For a variable time after somatic death, usually a few hours, 
while molecular life remains, electrical stimuli will produce some 
measure of muscular response, and by the application of atropine or 
physostigniine to the eye, dilatation or contraction of the pupil 
will occur. 

As a result of cessation of circulation, the skin of the body 
shows pallor. In death from inhalation of carbon monoxide, how¬ 
ever, a pinkish colour of the skin on certain parts of the body is 
shown. Reddish, irregular areas over the exposed parts of the body 
may be seen in death from cold and exposure. In certain cases of 
death by drowning, a rosy colour of the lips and of the malar 
prominences also may be observed. In death from hydrocyanic 
acid and cyanide poisoning, pink, patchy colorations may be seen 
upon the body surfaces. Certain colorations, present during life, 
such as jaundice, will be readily discernible after death. 

Cooling of the body. 

After death, heat ])roduction ceases and the loss of heat is 
continuous, the rapidity of the loss being dependent upon a number 
of circumstances. During a period of a few hours following death 
the temperature falls comparatively quickly, hut later progressively, 
and more slowly the nearer it approaches tlie temperature of the 
medium in which the body lies. Generally, the body surface will 
he cold in from eight to twelve hours, hut the temi)erature of the 
medium in w’hich the body is lying exerts an important influenco 
on the time factor, and must he taken carefully into consideration. 
The surface of the trunk cools less rapidly than the extremities, 
and it should not be overlooked that the surface tcniperature is 
not a true indication of the temperature of the body interior. A 
much longer interval will elapse before there is complete cooling ot 
the interior of the body. In ascertaining the temperature the 
axillary and rectal tem])erature should he taken, and a snitabie 
thermometer, not a clinical thermometer, must he used. le 
yisceral teni])erature may he recorded at post-mortem exammatioi 
by placing a thermometer against the under surface of the hv_ . 
The^ ayerage fall in temperature during the hrst few houis aftei 
death is yariahle and dependent on many circumstances but is 
a^t^'xILSy in the region of 1-5° E. per hour, or slightly more; 
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thereafter the rate of heat loss is slower. Under average condition's, 

at room temperature, a clothed adult body of good ^ 
have attained the temperature of the surrounding medium ni about 
twentv to thirtv hours. To make a very approximate estimate ot 
the duration of death from the body temperature, the following 

formula has been suggested : 

(normal temperature) 984° -rectal temperature approximate num- 
-1 .,3 ber of hours. 

The important point to observe, however, is that the cooling of 
the body is progressive. When the temperature of tlie l)ody has 
fallen from 15° to 20° F., below' normal, it is incompatible with life. 
Environmental circum.stances exert a very imiiortant controlling 
effect. These include water, elothing, bedding, lieated atmosphere, 

outdoor exposure, and seasonal variations. 
The rate of cooling of the body, when considered in greater 

detail, is modified liy the following circumstances :— 

Condition of the body. 

The bodies of obe.se subjects retain heat longer than the bodies of 
thin subjects, the bodies of robust persons longer than those of 
debilitated persons, and clothed bodies longer than naked bodies. 

Medium in which the body is placed. 

In water, bodies cool more rapidly than in air, and the colder 
the medium, the more rapid is the cooling. The difference between 
l)ody temperature and the temperature of the atmosi)heric sur¬ 
roundings has an important controlling influence. 

Mode of death. 

In deaths by lightning, and by asphyxia, bodies may retain 
heat for a longer period. In diseases of bacterial origin, such as 
cholera, yellow fever, smallpox, septicaemia, and others, the tem¬ 
perature of the I)ody may even rise after death, for a short time, 
as the result of development of the bacteria in the fluids ami 
ti.ssues. I he .same fact has been recorded in death from acute 
iheumatism, injuries to the nervous sy.stem, and from certain 
abdominal conditions. 

Contact flattening of the muscles. 

During the period of jirimary flaccitlity, the soft, convex portions 
of the body, for example, the buttocks and calves, which lie in 
contact with a hard surface become flattened from pressure, and 
lose their convexity. On this account, alterations in the position 
ot a body after death may be indicated by the ]iresence of areas of 
contact flattening on parts of the body which no longer lie in contact 
with a solid surface (.see Fig. 35). 

9 
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Hypostasis post-mortem staining, or post-mortem lividity. 

tlie cause‘’of lle'rth "f”" "" i^’SI'eetive of 
from h^morrhaffe ’ An commonly seen even in deaths 
bodies from w'hfeh ft is the instance of dismembered 
after death Tl ^ drained very shortly 
in different cases^ , colour, and incidence of the condition vary 
in amerent cases. It is found upon parts of tlie body which are the 

mos dependent in relation to the position of the l^dy TiidT due 

the bloml^^ capillaries by downward gravitation of 
e blood. In a body placed upon its back after death, hypostasis 

Fit!. .’F) 

llypostasi.s, or post-niortcMii staining, and areas of contact fiattcning. 

will be found on the dorsal asjiect of the trunk, the posterior aspect 
of the head and neck, the extensor surfaces of the upper limbs, 
and the flexor surfaces of the lower limbs. In bodies placed in 
jiositions other than this, the incidence of the lividity will be found 
accordingly. From its distribution, therefore, it is possible to 
determine the position in which a body has lain after deatli, and to 
form some estimate with regard to th6 time of death. In medico¬ 
legal work, especially in cases where there are marks of violence 
upon the body, the incidence of hypostasis must be noted care¬ 
fully. Hypostasis does not appear upon parts of the body which 
are in actual contact with the surface u])on which the body is lying. 
It is also absent over constricted jiarts, even althougli these are 
dependent, as, for examjile, under the site of the collar, or at the 
])ressure marking of a waistband, garters, or corsets wliich have been 
laced tightly. This is due to the fact that the pressure occludes 
the underlying capillaries and therefore precludes their engorgement 

with blood. 
Hypostasis is fully pronounced on a body in from eiglit to t\yelve 

hours after death. It commences shortly after death and tlie staining 
is usually fixed, as the result of blood coagulation, in from six to eight- 
hours. Hypostatic areas are of bluish-red colour, are irregular in 
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contour, and affect considerable areas of the body surface. In cases 
of carbon monoxide poisoning, the areas show a cherry-rwl ^oloim 
due to the presence of carboxyhcemoglobin in the blood (see rig. >). 
A similar coloration may be evident on bodies when death has 
resulted from hydrocyanic acid, or cyanide poisoning. In asphyxial 
deaths, the colour may be markedly livid. The manifestations of 
hypostasis are also seen internally, for example, in a body wdiich 
has been lying on its baek during the occurrence of its onset, the 
bases and posterior parts of the lungs, the posterior wall of the 
stomach and the lowermost parts of the intestines, together with the 
kidneys, will be found affeeted. It is important that the appearances 
of hypostasis affecting viscera should not be confused with evidence 
of disease. 

Hypostasis must be differentiated decisively from bruising in 
cases of suspected violence. Differentiation lietween these two very 
different conditions is effected liy making an incision into the 
tissues through the centre of the discoloration. If the discoloration 
is the result of hypostasis, only a few oozing points at the severed 
capillaries will be observed, but if it is due to bruising, blood will be 
found extravasated into the cutaneous and subcutaneous tissues. 
In all cases where the effect of violence is suspected, sections of the 
tissue should be examined microscopically (see p. 24S). 

The colour alone is no guide in the differentiation between 
hypostasis and bruising. 

Rigor mortis. 

The condition of primary ffaccidity, or muscular relaxation of 
the l)ody, is replaced l)y a ])rogressive rigidity which affects the 
muscular system and includes both the voluntary and involuntary 
muscles of bodies of all ages. 

Research by E. C. Smith ^ has shown that the stiffening of muscle 
in rigor mortis is closely related to gelation of the muscle plasma, and 
that, apart from the formation of lactic acid, no reaction has been 
found to occur post-mortem which can be held responsible for the 
coagulation of the plasma. The stiffening of rigor is very closely 
associated with the accumulation of lactic acid in the muscle. In 
his view, it remains to be discovered whether there is not a third 
change to which both stiffening and lactic acid production are 
intimately related. He states, “ still further possiliilities of chemical 
climige exist, and it is well to restrain speculation until more is known 
ot tliese reactions.” 

Szent-Gyorgyi 2 has recently investigated the chemistry of 
muscular contraction and his work is still in ])rogress. He is of the 
opinion that one of the principal factors concerned in the maintenance 
of siipp eness and plasticity of muscle is the degree of hydration of 

ffe])endent on the amount of adenosine 
triphosphate which is adsorbed in the myosin of the muscle. After 
death the adenosine tri])hos])hate is gradually decomposed de 
hydration takes place and this results in the condition^known as 
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ort°,nis.','t'ion' is <lue to the final <lis. 

The earliest inamfestations of rigor mortis will be found in the 
iiiiisc es of the eyelids and those of the lower jaw. Rigidity of the 
eyelids usually precedes that of the jaw muscles, which are affected 
111 about three to four hours after death. It next appears irro- 
gressively m the muscles of the neck, the face, the thorax the 
upper extremities, the trunk of the body, and the muscles of the 
Imier extremities. Rigor mortis brings about slight shortening of 
t le muscle fibres. Ihe muscles in which rigor mortis first appears 

Fin. M 

Rigor mortis, or cleatli stiffening. Note flexion of arms and legs. 

tire those from which it usually first disap])ears. Rigor also affects 
the involuntary muscles, and might be mistaken for hypertrojihy, 
for example, in the instance of the heart. 

The ])eriod of invasion can only be stated in broad terms, 
since there are so many modifying factors. As a rule, general 
stiffening will be estalilished after ten to twelve hours, although 
in some cases the period may be shorter. Under certain circum¬ 
stances, however, it may ajipear unusually early, or its ap])earance 
may be retarded very considerably. When rigor mortis is established, 
the jaw, neck, and extremities become fixed in position, and move¬ 
ments at the joints are ])ossil)le only within a very limited degree 
unless the rigidity of mn.scle is overcome by effort. When force has 
been used in this way, the rigidity of iiuiscle does not subsequently 
recur. In tlie majority of cases it will have commenced to pass off 
in about thirty-six hours but, in cold weather, and for other reasons, 

a much longer interval may elapse. 
The stronger muscnlarly the person is at the time of death, the 

later is the time of onset, and the longer the duration. The more 
feeble or exhausted the inu.sciilar condition, the more rajiid is the 
time of onset, and the shorter the duration. Exercise or fatigue 
reduces the muscle glycogen content, and may ultimately biing 
about its complete di.sap])earance, with an accumulation of acid 

substance in the muscle jilasma. 
If a body, already the subject of newly estalilished rigidity, is 

exposed to a temperature of 78° C., the rigidity becomes more pro¬ 
nounced, since the albuminates in the muscles become coagulated. 
If, on the other hand, a body is exposed immediately after death to 
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a teiuperature at, or below, freezing-point, the onset of rigor nioitis 
is retarded so long as this temperature continues. When the 
temperature is gradually elevated to 10 C., or 50 I., ligoi comes 
on rapidly, hut tlisappears more quickly than had the body not 
been subjected to the process. 

In all long-continued, febrile, and chronic diseases, in addition 
to continuous convulsive disorders, rigor appears early and passes 
off quickly. 

Conditions simulating rigor mortis. 

Heat stiffening occurs in bodies exposed to intense heat by 
burning, or immersion in hot liquids, and is due to coagulation of the 
albuminates in the muscles. Rigor mortis does not supervene in 
such cases, and the primary rigidity persists until the onset of 
putrefaction. When heat stiffening affects a body, the position of 
the limbs simulates the general attitude of a boxer, and to this con¬ 
dition the term pugilistic attitude has been aptly applied (see p. 219). 

Stiffening of the body as the result of exposure to cold may 
simulate rigor mortis. When the general stiffness of the body is 
due to freezing, passive flexion of the joints may be accompanied 
by faint crepitant sounds due to the breaking of the frozen 
synovial fluids. When the body thaws, this stiffening passes off’, 
and true rigor may become established (see p. 233). 

Instantaneous rigor or cadaveric spasm. 

This condition is of considerable medico-legal imjjortance. and 
is unconnected with rigor mortis. It occurs at the moment of death, 
and the muscles of the hand are most usually affected. We have 

Fig. 37 

rigor, or cadaveric spasm, in a newly 
s of incomplete respiration. Note tlie 
hand. Birth occurred in tlie open. 

•f suicidal cut-throat, and suicidal 
so firmly grasped in the hand that 
► disengage it. In cases of drowninc^ 
r'lV-ilTT 1._1 f 

initially to a voluntary vital act. 
in the hands of the victims is 
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probably accompanied by a high degree of emotion, iminediatelv 
preceding deatli. 

It does not appear that an adequate explanation of the 
phenomenon has lieen ascertained. That it is not simply an unusually 
early local onset of ordinary rigor mortis seems clear, since the 
local muscles do not share in the general primary flaccidity of the 
imiscnlar system, else the weapon would fall out of the hand, or 
the postural attitude of the body would be lost. The condition of 
the nervous system at the time of death would appear to play an 
important part. Cadaveric spasm may affect only certain groups 
of muscles, or all the muscles, of a limb or limbs. ' ^ 

When a weapon, or other article, is found firmly clutched in the 
hand of a dead person, it is proof that it was in the hand of the 
l)erson during life, and that the grasp occurred at, or about, the 
moment of death. Nothing can simulate instantaneous rigor, or 
cadaveric spasm, and it cannot be produced by any method after 
death. Personal experiments have been unsuccessfui. 

Muscular states following death. 

The different muscular states which a body undergoes between 
the period of somatic death and putrefaction may be summed up 
as follows :— 

Fig. .‘{8 

Discoloration of superficial veins due to 
j)ntrefactive changes. 

1. The condition of 
primary flaccidity — relaxed 
muscles — responsive to 
electrical stimuli ; 

2. The condition of rigor 
mortis — muscular stiffening 
of the body—irresponsive to 
electrical stimuli ; 

3. The condition of 
secondary flaccidity which is 
synchronous with the onset 
of putrefaction. 

PUTREFACTION 

Putrefaction is the last 
stage in the resolution of tlie 
body from the organic to the 
inorganic state. 

The factors rcsj)onsil)le for 
the process of ])utrefacf ion are 
micro-organisms, the action of 
warmth, the ])resence of air, 
and the ])resence of moisture. 

Burn ^ lias inve.sf igated the 

question of post-mortem bacteriology, and 
coli, Staphylococcus, non-haemolytic Strc])tococc 

states that B. 
us. Streptococcus 



135 CHANGES FOLLOWING DEATH 

viridans, B. welchii, diphtheroid and proteus types are the most 

frequently isolated strains of bacteria, while others isolated are 

usually associated with disease processes within the body. In his 

opinion, the most frequently recovered types are known to be 

normal inhabitants of either the respiratory or the intestinal tract, 

while those less frequently found are usually present in association 

with some focus within the body, or a disease process. He noted 

Fig. 39 

Etwly putrefactive discoloration involving abdominal surface. 

no significant differences in either the frequency, or the kind of 

bacteria isolated from the organs, post-mortem, between the first 
and forty-eighth hour after death. 

External signs of putrefaction. 

The various steps in the process of putrefaction need not be 

described in detail, and the following summary will indicate the 
progressive and predominant features :_ 

Greenish coloration over the right iliac fossa 

Extension of greenish colour over the whole of the al„lomen, and 
the other parts of the body. 

Discoloration and swelling of the face. 

Swelling and discoloration of the scrotum, or of the vulva 
Distension of the abdomen with gases 

Uevelopment of bnite rf varying size', on the surfaces. 

io "hf s“g “‘;:!den ‘"'e 

pattern on the skin. an arborescent 

Liquefaction of the eyeballs. 

Increasing discoloration of the body generallv 
progressive alidominal distension ' greater and 

Presence of maggots. 

Shedding of the nails, and loosening of the hair 
facial features mirecognisable. 
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Conversion of tissues into a semi-fluid mass 

Rurstmg open of the abdominal and tlmraeic cavities 
Progressive dissolution of the body. 

The evolution of gases of ])utrefaction, suliihuretted hydrogen 
phosphoretted hydrogen, carburetted hydrogen, ammonia, and 
cai )on dioxide, and the liquefaction of the tissues are the responsilde 
factors in the bursting open of the natural cavities of the body. 

Fig. 40 

Distension of aixloniinal cavity and breasts due to the formation of 
l)utrefactive gases. 

Different views are held as to the nature of the greenish and 
dark colours produced over the abdomen, and other surfaces of the 
body, but it is sufficient to add that these are produced by changes 
in the blood ])igment which result from bacterial action. 

Putrefaction of internal organs. 

The following is a tabulated statement of the order of juitrefaction 
of the organs, which may be divided into two classes :— 

* 

(A) Those which putrefy early. 

{B) Those which putrefy late. 

(/i) (Eso])hagus. 

I)ia])hragm. 

Heart. 

Lungs. 

Kidneys. 

Urinary bladder. 

Uterus. 

Prostate gland. 

It will be seen that the organs comiiosed of muscular tissue 
resist putrefaction longer than the parenchymatous organs, with the 

(A) Brain. 

Lining of trachea and 
larynx. 

Stomach and intestines. 

Spleen. 

Liver. 

Uterus (pregnant or in 
puerperal state). 
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exception of the stomach and intestines, which, })y reason of their 
contents at the time of death, decompose cpiickly. The slow¬ 

ness of the process 
also depends, in 
some measure, upon 
the a m o u n t of 
fibrous tissue which 
an organ contains, 
as, for example, the 
lungs. The internal 
organs of the young 
putrefy more rapidly 
than those of middle- 
aged or elderly 
persons. Wide varia¬ 
tions in the order 
of putrefaction are 
frequently met, 
and the specific 
factors present in each case must be the subject of special 
consideration. 

Factors which modify rate of putrefaction. 

These may be divided into :— 

External factors. 
Internal factors. 

External. 

The principal external factors are :— 

Presence or absence of micro-organisms ; 
Presence or absence of air ; 
Tem]ierature of the environment ; 
Presence or absence of moisture ; 
('haracter of medium in which the body lies. 

Presence or absence of micro-organisms. 

This is very largely determined by the second factor. If air is 
fieely piesent, bacteria have access to the body, but a certain 
amount of moisture, and a moderate degree of tem])erature must 
also be present to enable them to develop. Occasionally bodies 
show unusually rapid external manifestations of decomposition 
characterised by a bloated and swollen state of the skin and under¬ 
lying tissues of an emphysematous nature. We have quite freq uentlv 
isolated B. welchii in such cases. 

Fig. 41 

Putrefactive changes affecting the face. 

Presence or absence of air. 

tin,7^''Tf and its absence retards, decomposi¬ 
tion. Under uniform circum.stanoes, a nude body will decompose 
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more rapidly than one which is clothed Porous snTirlv 

'™'‘--logged',solk 

Temperature of environment. 

Putrefaction begins at about 50° F., 
temperatures ranging from 70° to 100° F. 

and is most favoured by 
The process is retarded 

Fid. 4:2 

Fungus growth on face of liody found in a warm, 
dry cellar undei’ a house. Body was fully clothed 
and lay on hare soil, apart from an intervening 

rainproof coat. 

by tem])eratures between 100° and 212° F. since the Huids are 
dried uji, and there is a ])rohahility of mummification ot the body 
tissues. Bacterial development is retarded at e.xtremes of temjiera- 

turo (see p. 144). 

Presence or absence of moisture. 

Moisture is essential for decomjiosition of an animal substance, 
and normally the body contains sutlicient lor the ]U'ocess. Any 
additional moisture, however, aids the ra])idity ot the action. 
This is one of the reasons why bodies decompose more (piickly in 
water than in the earth. If warmth is added, the rate, of decom¬ 

position is much accelerated. 
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Type of medium in which the body lies. 

These media are three in number, air, earth, and water. It 
may be accepted as a general principle that a body decomposes in 
air‘twice as quickly as in water, and eight times as rapidly as 
in earth. Putrefaction deyelops rapidly in bodies lying in sewage- 

polluted water. 
Bodies retrieved from water after lengthy immersion very 

frequently show advanced putrefactive changes involving the face, 
neck and chest. This is possibly due to exposure of these parts 

to the air after flotation (see Figs. 41 and 53). 

Internal. 

The following are the principal factors ;— 

Age ; 
Sex ; 
Condition of body at death ; 
Nature of death. 

Age. 

Usually the bodies of yery old persons do not putrefy rapidly 
on account of the relative absence of fat. 

Sex. 

This has but little influence, except in the case of bodies of 
women dying after child-birth, more especially when death has 
been caused by septicaemia. In such cases putrefaction is rapid. 

Condition of body at death. 

The physical state of a body influences the rapidity of putrefaction 
to some extent. Fat, flabby subjects putrefy more quickly than lean 
bodies, doubtless due to the larger amount of fluid in the tissues and 
the presence of an excess of fat. 

Nature of death. 

Bodies of persons dying suddenly in apparent health decompose 
less quickly than those of persons dying from acute or chronic 
diseases, especially infective diseases. Mutilation of tissue favours 
decomposition on account of the larger area exposed to bacteria 
Bodies of chronic alcoholics, and those who have died from poison- 
mg by such substances as carbolic acid, arsenic, antimony, and 
ch onde of zinc, resist putrefaction longer, owing to the iireservative 
action of such substances on the tissues, or to their destructive 

I mlnbitive, action on the organisms which induce decomposition! 

MAGGOTS 
Identification.^ 

In certain cases, with a view to checking the accuracy of fbo 

‘l'» examin.^tion of tl.e Vcniains 
eiit fication of t}io maggots found on a putrcfiod lio<lv niav nrovo 

of value, smco having identified ti.eiu it hocomes possihlc to deteiu 
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mine the age readied in the cycle of their develonment Rx. h • 

means an estimate of the ti.ne'wlhch has ekpJod rcfthe eLfo? 

accurate limits. It is, however, necessary for the examiner to 

Fig. 4.3 

Body recovered from the sea probably seven to ten days after death. Calliph- 
orine eggs were deposited, as shown, after body had been in mortuary for 
twenty-four hours. Note presence of tiy on left eyebrow. (By courtesy 

of Dr Robert Richards, Aberdeen University.) 

have knowledge of the life histories of the various maggots, and for 
this reason the examination should be left to an entomologist. It 
would be out of ])lace to deal with this sjibject in great detail in a 
hook of 11ds descrijition, but it is felt tliat the life histories of certain 

of the mu.scid larva* may usefully be included. 

Life histories of three types. 

The common blue-bottle (Calliphora erythrocephala). 

The eggs are laid readily on meat when it is fresh—less conmionly 
when it is decaj^ed. The maximum number of eggs laid by a single 
adult fly is generally 2,000. They are deposited in groups of about 
150 anil hatch in from eight to fourteen hours, depending uiion the 
temperature of the environment. Bodies which have lam exposed 
after immersion in organically polluted waters may retain surtace 
residues which encourage female Calli]ihorines to deposit e^s 

(Fig 43) Cold weather delays hatching. I he first larval in.stai 
stage in the life history between two successive castings of t ie 

cuticle or outer skin) ])ersists for eight to fourteen hours. 
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skin is then shed and the second larval instar, similar to the hist 
although larger, appears. It persists for two to three days. The 
third instar is the fully-grown maggot, which feeds voraciously for 
six days. The larva', now creamy white, migrates during the 
night to some distance from its food and burrows into the soil, 
where it pupates. Owing to the possession by the larvae of a 
liquefoctive ferment, meat parasitised by them rapidly becomes 
putrid and for this reason, should the infestation be heavy, a body 
is more advanced in jiutrefaction than it would normally be. The 
]uq)al stage lasts approximately twelve days. Calliphorine hies are 
found from early spring until late autumn. 

The green-bottle (Lucilia caesar) and the sheep maggot fly 
(L. sericata). 

These liies, which have a bright metallic lustre, show a life history 
similar in all respects to that of Calliphora. Their larvae may also 
invade wounds (myiasis). 

The common house-fly (Musca domestica). 

The female lays about 150 eggs at a time, mainly in manurial 
matter. Oviposition on dead bodies is rare. The eggs hatch in 
eight to twelve hours, and the hrst larval stage lasts thirty-six hours. 
The second instar persists for one to two days, and the hnal for three 
to four days, depending on food, moisture, and temperature. The 
pupal stage usually lasts seven (lays, or less during warm weather. 
Ihe full-grown third larva migrates, usually at night, and burrows 
into the soil to pupate. 

Differentiation between the three types. 

The larva of Musca is distinguished from those of Calliphora and 
Luciha by mounting on a slide the thinnest possible section, removed 
Irom the posterior end of an alcohol-hardened snpr-irnpn 

Stage. 

1st larva 

Time (outside limit). 

S to 14 hours. 

'7 ,, 8 „ 
10 ,, 12 „ (approx.). 

- 3 days. 

Total 
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The total life of the largest larvie could not have exceeded twelve 
days but was ])robably less. It was unlikely that the eggs had 
been laid more than a day or two after the deposit of the remains 
111 the Imn. The possibility of a laying of eggs by the jirogeny of 
the first generation of blue-bottles could be disregarded. That 
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Fig. 44 

Musca and Callipliora. Diifcrential ta.xonomic cliaracter.s. 

(a) -Jaw hook. 

(/j) Position of anterior si)iraele. 

(f) Position of posterior s])iraelc. 

(d) Characteristic angling of median vein. 

would have reipdred a month, which wa's quite irreconcilable with 

the stage of juitrefaction of the remains. 
The stage of development of the larva) was compatible with the 

remains having been deposited in the linn about twelv'e to fourteen 
(lays before their examination on October 1. 4 he result of this line 
of investigation not only corroborated the ojiimon expressed on 
other grounds but fitted the hypothesis of the prosecution that 
the parts of the bodies had probably been placed m the ravine 
(luring the early hours of the morning of September lb, 

*%pedmens of larv® inten<led for la)x,ratory examination shoul.l 
be dropped alive into l.oiling absolute alcoliol wbicli kills them 

instantaneouslv in tlie extemled state. Several ^ 
transmitted to the laboratory in a spint-proof eontainei charged 

with 50 per cent, alcohol. 
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SAPONIFICATION AND MUMMIFICATION 
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Rutrefaction of the ])0(ly may be modified in its progress, and 

in the cliaracter of the products formed. 
Tlie two princii^al modifications are:— 

Saponification. 
Mummification. 

Saponification. 

A body upon wliich moisture has 
been constantly acting, whether it is 
immersed in Avater or in damp soil, 
may undergo this change. 

The cause of saponification is the 
change of the fatty constituents of the 
body into new chemical compounds, 
more or less stable in composition, and 
the process is brought about by the 
gradual hydrogenation of ])re-existing 
fats in the body to form higher fatty 
acids. Adipocere, the term applied to 
the material resulting from the process 
of saponification, is a fatty-looking sub¬ 
stance which varies in colour from 
white to yellowish-white, imparts an 
unctuous feeling to the fingers, melts in 
flame, burns with a feel)ly luniinant flame, 
and has a faint mouldy, cheesy odour. 

Adipocere in mature form is largely 
composed of palmitic, stearic, oleic, and 
hydroxystearic acids. Calcium soaps, 
])roteins, and some other constituents are 
variable incidental components. 

It is not usual for the entire body to 
be converted into adipocere, although 

instances have been quite frequently seen (see Fig 45) More 
generally, the limbs, chest wall, buttocks, or other parts of tbe 
body may become saponified. When the face is thf> r +i • 

Fig. 45 

A body converted, almost 
completely, into adipocere. 
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¥ig. 4G 

Mummified foetus found l)ehind a 
kitclien fireplace. 
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The necessary coiiditions for the ])roductioii of adipocere are a 
siiperabiindaiice of moisture and a relative diminution of air and 

micro-organisms. A warm tem- 
- ■ . i)erature is a further facilitating 

factor. 

Mummification. 

This is a common result fol¬ 
lowing embalming in which 
artificial measures are emjiloyed 
(see p. 44), but in temjierate 
elimates it occurs naturally only 
under certain circumstances. 
(Wses are more numerous in the 
tro])ics and sub-tro])ics. The 
mummified bodies of infants are 
occasionally found in unusual 
])laces of concealment which 
favour the production of this 
])rocess, for example, in dry- 
stone walls, suitcases, trunks, 
and at the back of fireplaces. 
The factors necessary for the 
jiroduction of mummification 

are the absence of dam})ness and the continuous action of a current 
of dry or warmed air. The apjiearance of a mummified body is quite 
typieal. The whole structure is desiccated, shrivelled, brownish- 
black in colour, and the anatomical features are well ])reserved. 
The skin, which clings closely to the shrunken framework of the bod,v, 
the hair on the scalp, and the skeletonised features of the face are 
well ])reserved. A body in this condition is ’practically odourless. 

Forbes ® has written on the brown house moth as an agent in 
the destruction of mummified remains. He reports a case of 
mummified twins found in a “ false^ roof ” under the slates of a 
house. The bodies had probably been concealed there for a period 
of from fourteen to seventeen years. The skin had entirely dis- 
aiipeared, and the soft tissues were riddled with rouglily eircular 
holes which led into burrows filled with moth eggs and excreta oi 
moths The type of moth responsible for the larvae w'as the brmyn 
house or false clothes moth—Borkhausenia pseudospreteUa. Ihe 
larv® of this moth cat furs, skins, ami ,lrie,l spcimcns of animals 
and hirds. He states that given time, the soft tissues of the bodies 
would nrobably have comiiletcly disappeared. Larv® were I'l'escii 

in the Ibdoininal, thoracic, and cranial cavities, ho ^ 
infestation were found in the bodies by entomological examination. 

PROXIMATE CAUSES OF DEATH 

411 deaths may be resolved into one of three proximate causes, 
nain^ coma, syncope, or asphyxia. «ince life is maintained by 
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the interdependent action of tlie brain, the henvt, and tiie lungs, the 
arrest of the function of one of them is quickly succeeded by the 
arrest of the function of the others, and life ceases. From clinical 
observation and post-mortem appearances, it is found that there is 
also a mixed form, due to the combined effects of coma and asphyxia, 
to which the term comato-asphyxia has been applied. 

Coma. 
The principal causes of coma are compression of the brain, due 

to depressed fracture of the skull, cerebral haemorrhage, and tumours 
of the brain. The effects of poisons introduced into the body, for 
example, hypnotics and narcotics, and the effects of substances 
produced within the body during the currency of certain diseases, 
such as Bright’s disease and diabetes mellitiis, may also produce 
coma. Coma may exist for some time before death, and the 
characteristic signs consist of more or less profound stupor, imperfect 
action of reflexes and, not infrequently, relaxation of sphincters. 

As the result of interference with respiratory function, the 
post-mortem signs usually resolve themselves into a combination of 
both coma and asphyxia. Most frequently seen are a hypersemic 
condition of the brain and its covering membranes, together with 
signs of a varying degree of asphyxia. 

Syncope. 

This term is ajiplied to a sudden cessation of the action of the 
heart, which may prove fatal. Syncope may be brought about by 
a large variety of causes, including shock, emotion, a blow on the 
ejugastrium, or the evacuation of fluids, for example, the over-rapid 
withdrawal of fluid from an ascitic abdomen, or from a pleural cavity. 
The injection of fluid into the uterus may also induce syncope. 
Excessive haemorrhage, infective and chronic diseases, extensive 
injury, and disease of the heart, especially of the degenerative type, 
also coronary thrombosis, are frequent causes. xAmong many other 
causes, sudden immersion of the body in cold water, with impinge¬ 
ment of the water upon the nasal and post-nasal mucous membrane, 
and sudden constriction of the neck over the carotid sinuses are 
worthy of mention. Shock may be primary or secondary. 

Primary shock, a frequent cause of syncope, results from afferent 
nnpulses which cause reflex vasodilatation and a resultant serious 
fall m the blood-pressure due to the actual diminution of the volume 
of the blood passing through the heart to the arteries. The capillaries 
of the skeletal muscles are chiefly affected, and in these the blood 
collects instead of returning to the heart, causing a temporary 
deprivaton of the blood from the circulation and cerebral ainemiii 
Secondary shock or traumatic shock, would appear to result from a 
reduction m the blood volume due to loss of blood and plasma into 
the injured tissues, and an increased concentration of the blood in 
the circulatory system. When the loss of blood becomes such tlilJ 

lO 
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It cannot maintain an otfectivo circulation, the vital ccntri's of the 
hram can no longer obtain a normal amount of blood and death 
results. Holt and Macdonald,'^ and others, take the view that 
there IS evidence against the acceiitance of the “ traumatic toxemia ” 
or Instamme theory to account for secondary shock. Holt and 
Macdonald have been unable to demonstrate the presence of anv 
depressor substance in the blood of the traumatised area, and in no 
experiment was the blood-pressure reduced to a shock level without 
there being a loss of plasma and blood into the injured tissues, 
sufficient in itself to account for the effects observed. 

The post-mortem appearances are neither prominent nor charac¬ 
teristic. The cavities of the heart contain comparatively little blood, 
the organs are pale, and the capillary vessels are congested. 

Asphyxia. 

Aspliyxia may be defined as primarily a state, or series of states, 
induced by an oxygen supply short of tissue needs.® There are two 
forms of asphyxia. In the first form there is gasping for breath and 
marked cyanosis with retention of carbon dioxide and depletion of 
oxygen. In the second form there is no cyanosis, the asphyxia 
being due to depletion of oxygen, or anoxsemia, without retention 
of carbon dioxide. Shallow rapid breathing is present which causes 
the anoxaemia and also an excessive elimination of carbon dioxide, 
with resultant failure of the respiratory centre. In this form there 
is no sign of respiratory distress. 

Asphyxia may be produced in many ways, including the 
following :— 

Occlusion of the air-passages by foreign bodies, the effects 
of scalding or corrosives, angioneurotic oedema, acute in¬ 
flammation, membranous exudations, acute oedema of the 
glottis, laryngeal spasm, tumours, and abscesses. 

Impediment to respiratory function by pressure on the chest 
wall, for example, by falls of debris, and in lift and pit-cage 

accidents. 
Strangulation, suffocation, hanging, throttling, drowning, and 

the inhalation of irrespirable gases. 
I’aralysis of the respiratory nerves or muscles, or of the respiratory 

centre from injury or disease, or from the action of certain 
])oisons, for example, morphine and barl)iturates. 

From causes operating from the lungs, or pulmonary circulatory 
system, for example, lung diseases, pleural effusions, pneumo¬ 
thorax, j)ulmonary embolism, and circulatory disturbances 

in the lungs. 

In reviewing these exam])les of the causes of as])hyxia, it will 
be seen that in obstructive asphyxia, the oxygen lack, or anmxaemia, 
is due to the iwevention of breathing, so that an excess of carbon 
dioxide results. In non-obstructive asi)hyxia, oxygen is depleted 
by shallow rapid breathing which produces not only anoxaemia l)ut 
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ail (‘.\c(‘ssi\(‘liiiiiiiatioM ol carlioii dioxiili*, and il is the lal tci’ IfKdor 
wliicli liriiij^s alioiit iailiin' ol tlic I'cspiratory ('oiitri' tlirou^li lack ol 
stiniulatioii 1)V carbon dioxide. Jiiiialation ol gases may also induce 
asphyxia in one of two ways—either by stoppage of breatliing, and 
paralysis of the respiratory centre through deprivation of oxygen 
and lack of carbon dioxide elimination, or by carbon dioxide being 
ehminated and anoxaemia occurring despite the fact that breathing 
continues. Poisoning by irritant gases is an example of the first 
of these causes, and carbon monoxide poisoning illustrates the 
second, since the carbon monoxide enters into stable union with 
the haemoglobin causing oxygen deprivation of the tissues (see 
P- ‘>82). 

When the process of asphyxia is initiated by respiration being 
suddenly obstructed, either by occlusion of the air-2)assages or by 
jiressure exerted upon them, external movements of the body, 
due to breathing, cease within three to five minutes, although the 
heart continues to beat for some minutes thereafter. The chance of 
resuscitation of those who though asphyxiated are not yet lifeless 
depends uj)on this fact. The j^henomena of this type of asphyxia, 
which is divisible into three stages, are essentially those of carbon 
dioxide poisoning, namely, stimulation of the respiratory centre with 
restlessness, increased respiratory action, which gradually becomes 
more violent, and lividity of lips ; congestion and cyanosis of the 
face, occasionally convulsions, and unconsciousness ; jDaralysis of the 
resjDiratory centre which is acconi^^anied by slow, irregular breathing, 
and which merges into death. Interference with the aeration of 
the blood prevents its oxygenation, and there is an accumulation of 
carbon dioxide. The arterioles become contracted, with elevation 
of blood-pressure, and an increased strain is imposed on the heart. 

le resfiiratory centre is stimulated, res^iiratory action is increased, 
and a further accumulation of carbon dioxide in the blood results’ 
As oxygen starvation continues, both the rate and amplitude of 
cardiac contraction become lessened and, as the injured capillary 
vessels dilate, the return flow of venous blood is impeded, blood- 
pressure falls, and circulation fails. Paralysis of the respiratory 
centre now occurs, respiratory action is weakened and gradually 
ceases following increased intervals between respirations ^ 

Post-mortem appearances. 
External. 

T.. and ears and livid colour of hynostasis 
n infants and young children, particularly, there is usually liyiditv 

of he finger and toe nails. These colorations yary L SSity Wn 
a duskiness to a dark-blue tint TUo ^ i iroru 

colour, although iu tomre'st it ‘st htit “TV" 

Sy "VT SToTu^ “T'' ■'»* ‘'I'vays «ho^. 
prcaaecl against the hack of the teeth,The TTTlod'titlV; ThTeV 
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the margins ot the teetli, oi- l)eyoii(l them. A frothy and frequently 
blood-stained fluid may be seen at the corners of the mouth, or at the 
nostiils, or in both positions. The conjunctivaB are commonly 
congested, and may show a varying number of small punctate 
hamiorrhages (see Fig. ob). 

Internal. 

The larynx and trachea may contain a varying amount of slightly 
frothy mucus. The lungs are engorged and oedeniatous. On section, 
a copious, frothy, dark-coloured, blood-stained exudate will be seen. 
Petechial haemorrhages, due to capillary injury, are commonly present 
on the parietal, pulmonary, and pericardial pleurae, pericardium, 
heart muscle, endocardium, and substance of the brain. Some of the 
marginal portions of the lungs may perhaps show emphysematous 
changes. The mucous membrane of the trachea is congested. 

Microscopically, the lung tissue shows marked dilatation of both 
capillaries and veins. In infants, interlobar emphysema may be 
found either in patches, or more or less general in its distribution. 
The cavities of the right side of the heart are engorged with dark- 
coloured, imperfectly clotted blood, and the venae cavae are also 
engorged. The cavities on the left side of the heart are often com¬ 
paratively empty, but this may be due to contraction of the left 
ventricle during rigor mortis, the blood readily escaping since the 
arterial system is relatively empty. 

The abdominal viscera show marked venous congestion. The 
brain is often congested, and an excess of serous fluid is found in 
the lateral ventricles. The cranial sinuses are usually filled with 
dark-coloured blood. The blood, generally, is dark in colour and is 

mostly fluid in the large veins. 
There are variations, however, in the intensity of the asphyxial 

swns which may be present, and these are dependent upon the 
s])ecific circumstances which may attend a given case. W hen the 
asphyxial process is slight and prolonged, the congestive element will 
be diminished ; when intense and short, lividity and congestion are 
marked ; and when, during the process of asphyxia, heart-failure 
precedes resiiiratory arrest, the asphyxial signs may be less marked 
depending at which stage in the asphyxial process cardiac arrest 

occurred. 

A suggested classification of death. 

The customary medico-legal classification of deaths into three 
pathological entities—coma, syncope, and asphyxia, although pro 
fng some indication of the body system from which the death is ii iti- 

Cnds upon tissue anoxia produced in four different ways (see 

Fig. 47), namely 
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(A) By defective oxygenation of the blood in the lungs anoxic 
anoxia, caused by obstruction to the free passage of air 
into the resjDiratory tract as in suffocation, smothering, 
and overlaying; by obstruction to the free passage of air 
down the respiratory tract as in drowning, choking, 
throttling, strangulation, and hanging ; by external com¬ 
pression on the chest or abdominal walls, for example, 
from falls of earth which produce cessation of respiratory 
movements; and by breathing in vitiated atmospheres 
with low oxygen tensions. 

D 

C 
Fig. 47 

\ icious cycle initiated by anoxia. (Gordon, based upon tlie original 
investigation of Moon.) 

{B) By reduced oxygen carrying capacity of the blood—anemic 
anoxia, for example, in acute carbon monoxide poisoning. 

(C ) By depres.sion of the oxidative processes in the tissues_ 
histotoxic anoxia, for example, in hydrocyanic acid 
poisoning. 

{D) By insufficient circulation of the blood through the tissues— 
stagnant anoxia, for example, in traumatic shock, deatli 
clue to burns and acute corrosive poisoning. 

cycle^°r"\ ‘yP'" initiate the same vicious 
cyote, and cause cardiac failure wliicli may lead to death 

initSl"?'’" suggesto that deaths may be classified in terms of the 
into t '‘n'l tl'at all post-mortem findings should he divided 
into t«o groups, the special features of the particular condition and 

iTce To'-"*''';'”®'"* circulatory failure “11^ view 
imthnlovi r’i ™" P'-odnees circulatory failure the 
Tn a I fn® f “I’'®? »®"“'ated with this failure vary only in deeree 

ad^' ° he fniidaiueii Jly 
intensity of the visceral congestive changes is 
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rektively slight in the primary cardiac type of collapse as compared 
with the respiratory form of collapse, since the respiration fails before 
the heart stops.” He directs attention to the term “ asphyxia,” and 
points out that asphyxia does not constitute a pathological entity, 
and cannot clearly be recognised on the basis of morbid anatomical 
observations alone. 

SUDDEN DEATH 

Sudden death has been aptly defined as the termination of life 
which comes quickly under circumstances when its immediate arrival 
is unexpected. 

These deaths arise from a variety of natural causes, of which 
the more common may be groujied under the following heads :— 

Diseases of the cardio-vascular system. 

Coronary artery disease and coronary thrombosis. 
The sequelae to coronary thrombosis, riqiture of the heart through 

a softened infarct, and embolism from a thrombus on the 
endocardial surface of a cardiac infarct. 

N'alvular disease, especially aortic stenosis. 
Rupture of an aortic or other aneurysm. 
Acute endocarditis. 
Acute myocarditis. 
Systemic embolism occurring in bacterial endocarditis. 
Fatty degeneration of the heart muscle. 
Arterial hypertension with arteriosclerosis. 

Pulmonary embolism. 
Congenital heart disease in the newly-born. 

Respiratory system. 

Diseases of the respiratory organs, for example, in cases of 
])neumonia, especially of the fulminant, infiuenzal, hfemorrhagic 
type, acute bronchitis of infancy, rupture of a blood-vessel iu 
pulmonary tuberculosis Avith cavitation, ]Hdmonary embolism, 
rupture of an aneurysm into a bronchus, and oedema of the larynx. 

The impaction of a foreign body in the larynx, in the case of 
choking, and regurgitation of stomach contents into the air passages 
and bronchioles, in an alcoholic state, or in other states of uncon- 

scioiisncss. 
Compression of the larynx, or forcible impact against it, with 

production of cardiac inhibition. . 
Pressure on the respiratory centre due to tumour or intracranial 

luemorrhage. 

Central nervous system. 

Meningeal luemorrhage. 
Subarachnoid luxmiorrhagc. 
rntracen'bral luemorrha.giu 
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Other causes. 

Shock. In such cases, at post-mortem examination, evidence of 
lymphatism should be looked for, sinee this condition may have 
]iroved a contributory factor. 

Extensive rupture of the abdominal organs, espeeially the liver 
or spleen. 

RuiDtured ectopic pregnancy. 
Acute infections. 
Acute hsemorrhagic pancreatitis. 
Haemorrhage. 
Hydrocyanic acid and cyanide poisoning. 
Occasionally, eiuleptic tits. 

In a case of sudden death, a medical practitioner should hesitate, 
unless upon the strongest evidence, to certify the eause of death 
without a post-mortem examination of the body. 

HammaiU^ has published statistics relating to sudden deaths, 
and has shown that 91 per cent, of sudden deaths from natural 
causes were due to disease of the eardio-vascular system, and that 
tio per cent, of all the cases were due to sudden heart-failure, 21 per 
cent, to hemorrhage, and 5 per cent, to arterial emboli.sm and 
thrombosis. The percentage incidence of lesions in cases of sudden 
cardiac failure were :— 

Disease of the coronary arteries = 65 jier cent. 
Valvular heart disease =■>] ^ ^ •« «• 

Myocardial disease 

Cardiac hypertrophy 
= 10 

= 3 

Two instances of sudden death are worthy of eomment 

1. A woman, aged fifty-seven, died suddenly. Post-mortem 
examination disclosed a rupture of the heart muscle chise to 

whthT^ of ‘I'O right ventricle. The rupture 
envtl “ “>f*‘rction. .neaeured J i„c hi’ 
length. The pencard.um contained « ounces of fluid and clotted 

o"' ^ twelve years, an excellent swimmer died suflfUnl^r 

and died immediately Post mortf^n*^ ^ ‘collapsed 

any morbid condition The lower parnf'th'U‘°" i'"' ‘'‘-’olose 

rri'Serri oiK\h:rgtra,“r.' 
undigested food, inc\Sg UpfecTof potato‘'l>’'b’‘® l 

operation. ^ digestion ivas in aetive 
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CHAPTER V 

DEATH CERTIFICATION AND CREMATION 

ERTIFICATION of death is a statutory duty imposed upon 
members of the medical profession which must be per- 
formed without fee. Failure to certify is followed by penalty. 

It is necessary, therefore, that practitioners should fully understand 
their responsibilities with regard to certification. 

The young practitioner will find it profitable to study the j^rinted 
matter found in each book of blank forms of certificates issued by 
local registrars. 

It is illegal to dispose of a dead body without a Registrar’s 
certificate or a Coroner’s or Procurator-Fiscal’s order. 

England. 

The principal provisions of the Births and Deaths Registration 
Acts, 1836-1929, are :— 

Every certificate of the cause of death required to be given 
shall be in the prescribed form (see pp. 157 and 158). 

The certificate shall be delivered forthwith, by the registered 
medical practitioner by whom it is signed, to the Registrar. 

The practitioner, on signing a certificate, shall give in the pre¬ 
scribed form, to some person required by the Registration 
Acts to give information concerning the death, notice in 
writing of the signing of the certificate, and that person 
shall, except where an inquest is held on the bod^r of 
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It should be noted that the terms “ still-born ” and “ still-birth ” 

f "ft applying to any cliilcl wliich I,as issued forth from its 

at anv Hmrift'’ "’eek of pregnancy and which did not 
at any time after being completely expelled from its mother, breathe 
or show any other signs of life. It is unlawful to have a stilbboru 

(see p "l'™) "■'■'t*®'' sanction of a Coroner or Registrar 

A medical practitioner, unless there are reasonable grounds for 
suspicion, cannot withhold a death certificate but must certify 
the cause of death ^yhen known, irrespectiv^e of the cause. 

When the practitioner is unable to decide between symptoms 
of natural disease and those due to unnatural causes, it is advisable 
tor him, before granting the certificate in such circumstances, to 
interview the Coroner, in England, or the Fiscal, in Scotland, who 
will ciclvisG tli6 best course to be folloAvcd. Deaths certified as 
directly or indirectly due to violence, or which have been attended 
by suspicious circumstances, also sudden deaths and every death 
the cause of which is stated to be unknown, are reported to the 
Coroner by the Registrar in accordance with his instructions. When 
a doctor has appended his initials to Statement “ A ” on the back of 
the Death Certificate Form, it is the duty of the Registrar of Deatlis 
receiving the certificate to refrain from registering the death until 
he has been informed by the Coroner what action the Coroner has 
taken in regard to the death. Failure to certify renders the 
])ractitioner liable to a penalty of 4Us., and issuing a false certificate 
makes him liable, on summary conviction, to a fine of £10, or on 
conviction on indictment, to seven years’ imjirisonment. 

In the case of a death which, on information given by a practi¬ 
tioner or others, has been the subject of an inquest, it becomes the 
duty of the Coroner to send to the Registrar a certificate of the 
finding of the jury as to the cause of death within the time required 
by the Registration Acts. 

The following are important points in connection with certifica¬ 
tion of death in England :— 

A medical practitioner may not issue a certificate unless he has 
been in attendance iqion the deceased during his or her last illness. 

No other ])ractitioner may sign the certificate on his behalf 
unless he has also been in attendance upon the deceased during his 

or her last illness. 
With regard to the cause of death, it is desirable that the terms 

embodied in the Nomenclature of the Royal College of Physicians 
of London, or in the Registrar-General’s Manual of the International 
List of Causes of Death should be employed, \4igue and ill-defined 

terms should be avoided. 
In all cases of siulden deaths or deaths under any circumstances 

of suspicion, it is the duty of those who are about the deceased to 
give immediate notice to the Coroner or his officer or to the nearest 
officer of police, who then communicates with the Coroner. 

In certain cases, a ])ractitioner when signing the certificate may 
have knowledge that a post-mortem or laboratory examination is 
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to he made, and provision to intimate this information is available 
on tlie back of the certificate (see p. 158). 

If the certifying doctor has not seen the deceased during the 
fourteen days before death, the Registrar must notify the Coroner 
to this eifect (see p. 157). 

In all cases the practitioner should verify the occurrence of 
death before granting the certificate (see p. 159). 

When the body of a deceased person has to be removed from 
England or Wales, notice must first be given to the Coroner in 
whose jurisdiction the body is lying, and prior to its removal the 
Coroner’s permission must be obtained following inquiry. 

Scotland. 

The enactments bearing upon the subject are the Births, Deaths, 
and Marriages (Scotland) Acts, 1854-60, and the Registration 
of Still-Births (Scotland) Act, 1938. Under the Acts of 1854-60 
the practitioner who attended during the last illness of a deceased 
person must give to the Registrar a certificate of the cause of death 
within seven days following the death (see p. 160). Should he fail 
to do so, the Registrar must send him a certificate-form partly 
filled in, accompanied by a request that the completed form be 
returned to him within three days after receipt under a penalty 
not exceeding 40s. in case of failure. Although it is the duty of 
a practitioner to submit the certificate of death to the Registrar, 
the custom is for the practitioner to hand the certificate to a near 
relative of the deceased for transmission to the Registrar. 

In cases which have been inquired into by the Procurator-Fiscal 
tins official must inform the Registrar of the result of the inquiry' 
)ut there is no defined time within which the information must be 
returned to the Registrar. Contrasted with England, the relation 
ol the practitioner to the duty of certification of deaths is legally 
different In England he is bound forthwith to deliyer the death 
certificate to the Registrar. In Scotland, on the other hand, the 

it to the Registrar witliin seven days 

Up by the Registrar-General, and as a rule 
PriutTy oTsease 'r according to the cause specified as the 
rnmary Disease, line («), m the certificate (see ii. 160) It shouhl 
be notecUhat in England the term ‘‘ Immediite Jause ’^^is em^ffiye 
(see p. l.)7) This should be the cause which initiated the train nf 

speoifie,! in line M rs iJ r T f"?’''"t,'«. etc., should be 
Aneral to Xe ‘ he class.fie,! by the Registrar- 

... ::: 
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adopt the certifier’s preference in each case. Tt is of the utmost 
importance that this should be kept in mind by the certifier and 
tiiat his ])reference should be clearly stated. Cases sometimes arise 
in \\ Inch the practitioner is precluded from stating fully the cause 
of death and he may have to use a general term. In such instances, 
the sjiecifieil^ term used should be cpialified by a word such as 

idiopathic ” to indicate difficulty in the expression of the full 
wuise. In the certification of death, general terms, for example, 

Disease of the Heart,” must not be employed, and the nature of 
the disease mu.st be sjiecifically stated. 

The suggestions regarding certification, in each book of forms, 
should be studied carefully. Books of Certificate Forms (Schedule G) 
may be obtained by registered medical practitioners from the 
Registrar of Births, Deaths, and Marriages of the registration 
district in which they reside. 

The Registration of Still-Births (Scotland) Act, 1938, requires 
that all still-births occurring in Scotland must be registered by the 
Registrar. The term still-birth is defined under the Births and 
Deaths Registration Act, 1926, as applicable to England (see p. 154). 
f’or the purposes of the Registration Acts, every birth which occurs 
will fall into one or other of three classes :— 

A child who, whatever the duration of pregnancy, breathes 
or shows any other signs of life after complete expulsion 
from the mother, is a live-born child and the birth must be 
recorded in the Register of Births. If the child dies, even 
within a brief period after birth, both the birth and the 
death hill to be registered. 

The birth of a child before the end of the twenty-eighth week 
of pregnancy, which did not breathe or show signs of life 
after complete expulsion from the mother, is not required to 

be registered. 
The birth of a child after the twenty-eighth week of pregnancy 

which, after complete expulsion from the mother, did not 
show any signs of life, is a still-birth, and must be registeied 
in the Register of Still-births (see p. 162). 

The Act provides that when a still-birth is registered the relative 
or other person giving the information must either deliver to 
Registrar a Certificate of Still-birth, signed by a registered medical 
practitioner or by a certified midwife, stating that the child was no 
born alive and, where possible, the cause or probable cause ol death, 
or make a .statutory declaration in the prescribed lorm that no 
registered medical practitioner or certified midwife was ])re.sent at 
the birth, or had examined the body, or that his or her certificate 
cannot be obtained, and that the child was not born ahve 

It is unlawful to haye the body of a still-born child bun 
without the written sanction of a Procurator-fiscal, or the aiiprcp 

riate Registrar’s Certificate. .i Apt nrH 
Under tlio Cliildren and Young 1 ersona ('^‘’“‘*‘*"''1 f ' J- 

wliere a peraon i.ndertakes for rewaril the m.raing or inaintenance t 

k 
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PERSONS QUALIFIED AND LIABLE TO ACT AS INFORMANTS 

wliu aredes%^natcd‘by 

Deceased, present at the Death. 
3 A during tlie last illness. 

A /fe/ame of the Deceased, dwelling or being at the time of 
/II A Registration in the Sub-District wherein the Dcatli occurred 

I (4) A Person present at the Death. >^>.uiicu. 
(5) The Occupier » .. tt • . . , 

I (6) An Inmate ^House in wliicli tlie Death occurred. 
(7) The Person causing the Body to he buried. 

De.aths in Houses: - 

De.aths not in 
Houses, or Dead 
Bodies Found 
Exposed : 

Deaths in 
Institutions 

Relative of the Deceased liavlng knoivledge of the reiiuired 
rt.iciil5Lr5 * 

HI) Any 
N I particulars. 
D ,l (2) Any Person present at the Death. 

I (3) Any Person who found the Body. 
1(4) Any Person in charge o///ig Body. 

(5) The Person causing the Body to he buried. 

/(I) Any Relative of the Deceased who inav be available 
.1 (2) The Chief (or Acting Chief) Resident Officer. 
I (3) .4 Person present at the Death. 
' (4) The Person causing the Body to be buried. 
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a child under uiiu^ years and such child dies, il. is the duly <)l such 
persons fo give notice in writing to the Procurator-Fiscal within 
twenty-four hours of the death. The Procurator-Fiscal will then 
hold an inquiry into the cause of death unless a certificate by a duly 
qualified medical practitioner is produced to him certifying that he 
has personally attended the child during his last illness and specifying 
the cause of death (see p. 226). 

Since questions may arise as to the disposal of the remains of a child, 
l)orn dead before the end of the twenty-eighth week of pregnancy, 
it may be stated that, apart from the general Public Health Acts, 
there is apparently no law on the subject. 

Important points in death certification. 

A doctor is bound to give on a death certificate the date upon 
which he last saw the deceased person alive, and it may be that the 
date is not very proximate to the date of death, or he may be asked 
to certify the death of a person whom he has only seen on one 
occasion. In these circumstances, it is particularly important that 
the practitioner should verify the fact of the occurrence of death 
before he grants the certificate. 

It is also important that a practitioner should not grant a 
certificate of death of a person whom he has not seen for a length 
of time, even although the person is known to him as suffering from 
a disease which might j^rove fatal, until he has inquired into the 
circumstances and examined the bodv. 

CREMATION 

England. 

provisions of the Regulations 
the Cremation Act, 1602, and 
Registration Act, 1926 •_ 
lelcl or a post-mortem exainina- 
ly a Coroner, no cremation is 
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all,nv,.<l u„lil tl... ..l llie .lec-eaxwi has 
certilii-ate lias been given, in inirsuance of Seetinn . tii the Births an 
Deaths Act, 192(5, that the death of the deceased is not required 

bv law to be registered in England. 
Tlie reo-istered medical practitioner in attendance upon the 

deceased during his last illness and who can certify definitely the 
cause of death, must provide a certificate stating the cause of death. 

A second certificate or confirmatory certificate must be furnished 
by another registered medical practitioner, who must be of not 
less than five years’ standing, and who is not a relative of the deceased 
or a relative or partner of the doctor who has given the first certificate. 

When a post-mortem examination has been made by a medical 
practitioner appointed by the Cremation Authority, a certificate 
granted by him will be accepted in place of the two certificates 
previously mentioned. When a post-mortem examination has been 
made and the cause of death has been certified by the Coroner, 

these two certificates are not required. 
Cremation is not allowed except on the written authority of the 

medical referee appointed by the Secretary of State on the nomina¬ 
tion of the Cremation Authority. The referee, following personal 
investigation of the cause of death, may grant the confirmatory 
certificate, or if he has made a post-mortem examination, he may 
grant a certificate in place of the two certificates usually required. 
The medical referee will not authorise any cremation except where a 
post-mortem examination has been made, or an inquest has been 
held and a certificate given by the Coroner, or after the production 
of a certificate that the death of the deceased has been duly registered, 
and he is satisfied that the fact and cause of death have been definitely 
ascertained. He will refuse cremation if the cause of death assigned 
in the medical certificates might be due to poison, violence, illegal 
operation, or privation or neglect until a post-mortem examination 
has been held. If the post-mortem examination fails to reveal the 
cause of death, he will decline to allow the cremation unless an 
inquest is held and the Coroner gives a certificate. 

If it appears that death was due to poison, violence, illegal opera¬ 
tion, privation or neglect, or if there is any sus])icious circumstance, 
he shall not allow the cremation unless an inquest is held and a 
certificate is given by the Coroner. The medical referee may permit 
the cremation of the remains of a still-born child if it is certified 
to have been still-born by a registered medical practitioner after 
examination of the body, and if the referee, after such inquiry 
as satisfies him, considers that it was still-born and that there is no 
reason or urther examination. Before permitting the cremation, 
le shall, except where an inquest has been held and a certificate 
has been given by the Coroner, require the production of a Certificate 
ot Registration of Still-birth. 

remains of any person known to 
"" '' bitten direction to the contrary or to cremate remains 

unidentified, and cremation will not be allowed unless 
apiihcation has been made and signed by an executor or by the 
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nearest surviving relative of the deceased. It the a])phcation is 
made bv anv other person, a satisfactory reason why such applica¬ 
tion was not made by an executor or nearest surviving relative 
must be ^iven. The application contains a statutory declaration 
which must be made before, and signed by, a Justice of the Peace 
or a Commissioner for Oaths. No cremation shall take place except 
on the written authority of the medical referee following scrutiny of 
all documents referred to, and unless satisfied that the fact and cause 
of death have been definitely ascertained, that there exists no 
reason for further inquiry and examination, and that all the regula¬ 
tions have been carried out. Without reasons assigned, he is 
empowered to withhold this authority. He is also authorised to 
make any inquiries which he may deem necessary before granting 

the aiithoritv to cremate. 

Scotland. 

The legal provisions with regard to cremation are contained in 
the Cremation (Scotland) Regulations, 1935, made under Section 7 
of the Cremation Act, 1902. The procedure is very similar to that 
in England (see p. 159). The following are the noteworthy features:— 

The death of the deceased must have been registered and a 
certificate of registration, from the Registrar of Births, Deaths, and 
Marriages, produced. If death occurred in Northern Ireland, an 
equivalent certificate of registration must be shown. When death 
has taken place in England, an acknowledgment by a Coroner that 
notice of the intention to remove the body out of England has 
been received by him together with an intimation that he does not 
intend to hold an inquest, or a certificate, following an inquest, is 
issued by the Coroner. The application for cremation must have the 
contained particulars confirmed by a statutory declaration made 
before, and signed by, a Justice of the Peace, Notary Public, or 
Magistrate. If a medical practitioner has not been in attendance upon 
the deceased during his last illness, a registered'medical practitioner, 
who is the ordinary medical attendant of the deceased, may give the 
first medical certificate jirovided that he can certify definitely the 
cause of death. The usual first medical certificate and the confirming 
medical certificate are dispensed with when a post-mortem examina'- 
tion has been made by a medical ])ractitioner appointed by the 
Cremation Authority and a certificate is given by him, or if the 
medical referee has ])erformed a post-mortem examination and 
furnished a certificate. The customary two certificates are also not 
necessary when permission for cremation has been given in Avritino- bv 
tlie Procurator-Fiscal of the district in which the death occurred, or 
where the death has occurred in England and the cremation of the 
remains is to take place in Scotland, a post-mortem examination has 
been nmde and the cause of death has lieen certified bv a (Vironer and 
a certificate has been given by him, or an impiest has been held and a 
certificate has been granted by tlie ('oroner. The medical referee is 
a])pomted by the CVemation Authority, and the appointment must be 
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iiotiHecI by t he Authority to the Secretary of State and to t he Depart 

Scot! of ftie medical referee in 
. otland are the same as in England (see ]>. Nil). In the event of anv 
Mispicions circumstances coming to his knowledge, whether revealed 
m the application or certificates, or otherwise, and in particular if 
the cause of death assigned on the medical certificates be such as 
regard being had to all circumstances, might be flue to poison’ 
violence, illegal operation, privation or neglect, or if there is anv 
reason to suspect that death occurred while the deceased was under 
an anaesthetic, the medical referee must report the matter immedi¬ 
ate y to the Procurator-Fiscal of the district in which death occurred 
and shall not authorise cremation except with the written iiermission 
ot such Procurator-Fiscal. In the case of the remains of a person 
who has died in any place out of Scotland, the medical referee may 
accept a declaration, containing the particulars required, if it has 
been made before any person having authority in that place to 
administer an oath or to take a declaration. He may accept certifi¬ 
cates if signed by medical practitioners who are shown to his satis¬ 
faction to possess qualifications substantially equivalent to those 
jirescribed for each certificate by the Regulations. The medical 
referee may authorise the cremation of the remains of a still-born 
chilfl if it has been certified to have been still-born either by the 
registered medical practitioner who attended at the confinement 
of the mother or by a registered medical practitioner after a post¬ 
mortem examination of the body, and if the medical referee, after 
such inquiries as he may think necessary, is satisfied that it was 
still-born and there is no reason for further examination (see ]>. 1(12). 
Where there are any susjiicious circumstances in connection with the 
birth of a still-born child, the medical referee must immediately report 
the matter to the Procurator-Fiscal of the district in which the 
birth is alleged to have occurred, and shall not authorise cremation 
of the remains exce])t with the written permission of the Procurator- 
Fiscal. 

In -July 1944, a doctor was fined UlO at Aberdeen Sherifi (^ourt, 

when he })leaded guilty to nine contrayentions of the False Oaths 

Act, in connection with the signing of death certificates for crema¬ 

tion. The charge alleged that the doctor had wilfully made the 
false statements in schedules which had to be completed to satisfy 

cremation regulations, by stating that he had questioned the doctors 

who had signed the death certificates, when in fact he had not done 

so. The Procurator-Fiscal .said that when a cremation was to take 

place, a form certifying the cause of death was signed by the 

deceased’s own doctor and, as a further safeguard, a .second doctor 

had to confirm the cause of death, and thus this .second doctor 

was asked to state in the official form that he had questioned 

the doctor who had attended the decea.sed. In none of the cases 

mentioned had the accused done .so. It was a .serious matter becau.se 

the safeguard of flu* second doctor had not bt'cn taken. I his (‘ase 

was one of a contravention of the F^alse Oaths (Scotland) Act, 193.1, 

Section 2. The president of the General Medical Council announced 
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H.c (•.)nviOic)n had l.ecM. provaal and H.c certificatos in question 
eaine within tlie warnin--- notice af^ainst untrue, misleading, and 
ininroiier certificates. The Council did not regard the doctor s 
explanation as affording any excuse lor his laxity, and took a grave 
view of carelessness in the issue of jiublic certificates. As, however, 
they were prepared to believe that he had signed these certificates, 
not from any perversity or desire to falsify, but from a mistaken 
view of his duty and an error of judgment and that the warning he 
had received would be sufficient, they did not direct the erasure of 

his name. 
The Cremation Act, 1902, applicable to both England and 

Scotland, contains a penalty section by means of which the Regula¬ 
tions can be enforced. Section 8 enacts that : 

1. Every person who shall contravene any such regulation, or 
shall knowingly carry out or procure or take part in the 
burning of any human remains, except in accordance with 
such regulations and the provisions of this Act, shall (in 
addition to any liability or penalty which he may otherwise 
incur) be liable, on summary conviction, to a penalty not 
exceeding £50. Provided that any person aggrieved by 
any conviction may appeal therefrom. 

2. Every person who shall wilfully make any false declaration 
or representation, or sign or utter any false certificate, 
with a view to procuring the burning of any human remains 
shall (in addition to any penalty or liability which he may 
otherwise incur) be liable to imprisonment, with or without 
hard labour, not exceeding two years. 

3. Pivery person who, with intent to conceal the commission or 
impede the prosecution of any offence, attempts to procure 
the cremation of any body, or, with such intent, makes 
any declaration or gives any certificate under this Act, shall 
be liable to conviction on indictment to imprisonment for 
a term not exceeding five years. 

PRESUMPTION OF SURVIVORSHIP 

When more ])ersons than one die at or about the same time 
from more or less similar accidental causes, it occasionally becomes 
necessary to solve the difficult problem of survivorship for the 
purpose of succession to property. In England, the Law of Proiiertv 
Act, 1.)l5, has done much to overcome the frequent difficulties 
encountered in such cases. This Act, stated broadly, lays down that 
whexe two or more persons die as the result of circumstances which 
make it uncertain as to which survived the other or others then 
subject to any order of the court, such deaths shall, for the purposes 
affecting the title to jiroperty, be presumed to have occurred in the 

Tim Urf evidence to the contrary is forthcoming. 
I e Grosvenor case ^ is worthy of mention since in this connection 
the words subject to any order of the court ” were construed 

1 1 A 
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mean that the court could receive evidetice, aud act. u,.o„ h 
iM (lisplaeemeut ot the new Rtatutory presiuuptiou. Tuo I,rot hers 
Mere^ killed with other pi^iple wlieii a hoinl) fell ou a house, 

i Ir Justice Cohen held that, in the absence of proof, the statutory 

presumption must apply. The Court of Appeal, however, held that 
the air-raid deatlis were to be taken as simultaneous, but the House 

ot Lords reversed this decision.2 In Scotland, however, there is 

no similar enactment and thus it is left to the courts to decide 

matters. With regard to the medical issues involved, the most 

careful consideration must be directed to each and all of the 

specific circumstances attending each individual case before an 

opinion should be expressed. By way of illustration, the following 

are the facts of one ot our cases and the opinions expressed 
regarding it :— 

Two brothers, A and B, were found dead in a gas-filled room 

and a considerable sum of money was at issue. A was aged seventy- 
tw'o and B sixty-two. 

The following facts, circumstances, and inferences led to the 
opinion that A had predeceased B :— 

A usually slept in the kitchen and B in the bedroom. Both 

bodies were found in the bedroom. Both persons were found dead 

thirty-seven hours after having last been seen alive. Post-mortem 

examinations were made three days and fourteen hours after the 
men had last been seen alive. The body of B showed marked 

evidence of putrefaction and suggested that B had died a con¬ 

siderable time before A. Since both men had last been seen alive 

at a quarter past nine in the evening and were, on account of 
certain circumstances, assumed dead at ten o’clock on the following 

morning, the overnight period, amounting to twelve hours, failed 

to give adequate time for the difference in the two bodies, on a 

purely time basis, and the reasons must have depended on other 

factors. The bodies w^ere first examined by a police doctor, thirty- 

nine hours after the men had last been seen alive, when there was 

similarity in the post-mortem appearances, therefore it was assumed 

that the signs of putrefaction on the body of B had manifested 
themselves between his examination and the dissections of the 

bodies. Having regard to the average rate of putrefaction, under 

average conditions, and to the circumstances of the case, the more 

advanced state of putrefaction of the body of B was held as due to 

extrinsic and intrinsic causes apart from the time factor. Such 

hictors were :— 

B was in bed, above draught level, fully clothed, except for 

jacket and boots. He wore stockings and his body was covered 

with one or more blankets and a bed-mat. 
On the other hand, A lay on the floor and was attired m shirt, 

draw'ers, and undervest. His feet were uncovered. 
Having regard to the relative positions of the bed and the 

window, what sunshine there might have been during tlie earlier 

jiart of July might readily have fallen upon the body of B, and 
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would have liad a hastening effect upon the process of putrefactaon. 
In the case of A, who had been a patient in hospital until just betore 
his death, his bowel movements had probably been carefidly 
retrulated and thus his lower bowel was emptier than that of B. 

when found, had a gas tube in his mouth and had, therefore, 
been mhaling a high concentration of the gas. The elimination 
of oxygen from the blood would retard putrefaction. B was found 
in bed in the room which he normally occupied and was practically 
fully clothed, which suggested that he had not retired to bed 
but had merely been resting. A, on the other hand, had appar¬ 
ently risen from bed, and gone into the bedroom, taking his blanket 
witli him, since this blanket was found around his head. It seemed 
quite certain that A committed suicide by gas poisoning, for the 
nozzle of the gas tube was still in his mouth and the tube was 
still grasped in his hand ulien the bodies were discovered. It was 
equally certain that B did not have the tube in his mouth after A’s 
death. There was nothing to indicate that B had committed suicide, 
but, at the same time, his death was fully consistent with accidental 
gas poisoning, due to the suicidal act of A. There was no doubt 
that A had sustained a massive dose of gas which must have produced 
death within a very short period, and that some little time must have 
elapsed before a sufficient concentration could have been obtained 
in the room to cause the death of B. If it was assumed that the 
deaths of both men had resulted from a suicidal pact, it was equally 
clear that A must have predeceased B. For B to have predeceased 
A, he must have poisoned himself with gas before A put the tube in 
his own mouth. This led to the assumption that B turned on the 
gas, got into bed, and covered his head, a method of committing 
suicide which is contrary to experience in such cases. It led further 
to tlie assumption that after the gas had accumulated in the room in 
sufficient quantity to render B unconscious, A had come into the 
gas-filled room, decided on his own destruction, obtained a blanket 
from the kitchen, and arranged himself on the floor as found. If 
this had been the true construction, then, in order to allow A sufficient 
time to arrange matters for his own suicide, the gas concentration 
must have been relatively low in the room, and the death of B 
would have been a relatively slow process. In the case of A, however, 
the tube was placed in the mouth and the inhalation of undiluted 
gas would encompass his death before the diluted gas in the room 
coidd have caused the death of B 

n reached was that A had committed suicide • 
B had died as the result of the act of A ; and A had predeceased b! 
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CHAPTER VI 

ASPHYXIA 

DROWNING, SUFFOCATION, TRAUMATIC ASPHYXIA, 
HANGING, STRANGULATION, AND THROTTLING 

DROWNING 

Drowning is a comparatively common form of death. It is 

therefore important that what is meant by death by drown¬ 
ing shoidd be clearly defined. A ])erson may be said to have 

died from drowning into whose air-passages and lungs air has 

been prevented from entering by any watery, viscid, or pultaceoiis 
riiiid into which the head has fallen and remained. Death by 

drowning is an asphyxial death, and the post-mortem signs of 

asphyxia will be present in the body of any person who dies in water 

following continued respiration. The measure of their intensity 

will, however, be determined by the degree and duration of the 

struggle for breath. In the entire absence of these signs, it may 

safely be affirmed that death was not due to drowning. 
When, however, respiratory action ceases at or before the moment 

of submersion, the signs of asphyxia will be absent. A person 

walking along the bank of a river or canal, may be seized with a 

fatal syncopal attack, and fall into the water, but in such cases, 

respiration being permanently arrested, water will not be inspired, 

con.sequently, the signs of asphyxia will be absent, and death will 

not be due to drowning. On the other hand, in cases where persons 

fall into the water in a fainting condition, or as the result of an 

a])0])lectic or epileptic seizure, or serious head injury, the result ot 
having fallen from a height, the res])iratory function will continue 

in variable degree, and the death will be an asphyxial one. The 
post-mortem appearances in such cases will show a difference in 

degree of the as])hyxial signs due to the (liminished amount of 

strirngle for l)reath ])rior to death, and lesions may be found, for 
example, cerel)ral hemorrhage, and injuries to the body in cases of 

accident. . • . + 
For the fulfilment of the act of drowning it is not neces.sary that 

either the body or the whole of the heacl be submerged, since sub¬ 

mersion of the mouth and nostrils and inability of the person, so 

situated, to withdraw' himself are the necessary factors Intoxi- 
cated persons, epileptics, and others have l)een (lro« ned in ssna 

pools or shallow puddles of water. We have c.yvmined ho l.od> an 

into.'licated person who fell face downwards in a h'" 
water about U feet in diameter and about .i inches in depth. In 

l()S 
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another case a man committed suicide by placing Ids head in a 
basin tilled ^^ith water. Usually, however, the body is submerged. 

Before attenpiting the reconstruction of the likely events prior 
to death, the most careful and detailed consideration must be 
directed to the innate circumstances attending the specific case. 
The absence of asjihyxial signs indicates that death took jilace 

either before, or almost immediately after, immersion. 
The duration of the process of drowning varies from about two 

to five minutes. Variation in the time depends upon the circum¬ 
stances of each individual case, for example, whether the person is 
able or unable to swim, whether presence of mind is or is not retained, 
and the condition of the person on entering the water. Since the 
specific gravity of the human body is slightly greater than that of 
water, when the lungs are ordinarily full of air and the whole of 
the body is submerged, any little deprivation of air or the raising 
of a part of the body out of the water is all that is recpiired to cause 
sinking. Inability to swim, and struggling, are important factors in 
the submersion of a body. 

It must not be forgotten that a person on entering the water 
may die suddenly before the process of drowning has been properly 
initiated. This may result from laryngeal spasm due to the sudden 
entry of water into the larynx. The suddenness of immersion in 
cold water may cause its impingement on the nasal or post-nasal 
mucous membrane, and since the glosso-pharyngeal and vagus 
nerves carry stimuli from the mucous membrane to the central 
nervous system, death may result from cardiac inhibition. 

The first medico-legal question which arises in the examination 
of a body removed from water is :— 

Was death due to drowning ? 

From the fact that a large number of deaths are caused by 
accident during occupation, while bathing or boating, or by set 
purpose, as in suicide, a presumption of drowning arises. It 'must 
not be forgotten, however, that, since a body might have been 
thrown into the water to mask the commission of crime, presumj)- 
tion is of no value. The examiner should therefore preserve an 
open mind, since dissection of the body will indicate proof as to 
whether death was due to drowning or not. 

External appearances. 

Noteworthy bodily features in death from drowning are :_ 

Coldness of Ijod}'. 
Pallor of body surface. 
Facial appearance. 

Appearance and situation of tongue. 
Presence or absence of cutis anserina. 
Condition and appearance of hands and feet. 
Retraction ol penis and scrotum. 
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are " ""' 
be „,a»ke,l „r cinpleWy ,le»trovefappearances n.ay either 

many ease? al^'rT f’'* inan\ cases, apart from drowning, and may be dismissed. 

Fig. 48 
Case of drowning. Note pinkish 
colour due to exposure to cold. 

The face of a drowned person is nsnally pale, but may shotv a 
slight patchy, reddish colour, especially over the cheeks and on 

the lips, when there has been exposure to cold. This is the result of 

oxygenation of the haemoglobin through the capillaries of the skin 

and mucous membrane. Such coloration may also lie present over 

Fig. 4!) 

ISodden condition of skin on ]>alinar 
aspect of fingers and jmlin of hand in 

a case of drowning. 

Fig. iiO 

Similar condition to Fig. 4i), involving 
skin on iilantar aspect of toes and sole 

of foot. 

other parts of the body (see Figs. 4S and S7). The facial appearance 

is however, radically altered following the onset of putrefaction, 

wlien it becomes bloated and discoloured. The only sign which may 
be seen on the face and which may be regarded as presiimiitive ol 

drowning, is the presence of a line foam or froth, very_occasionally 

blood flecked, at the month, or nostrils, or both (see kig. ol). ' aiions 
causes, however, may |)revent this from being seen, such as olcaiisiiig 
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!■ the froth liaviii^^ I)een \vash(‘(] away in the [)roc(‘ss of 

the Wilier. When originally present iind 
of t he face, oi 
i'('inov;il of Mu* body Ironi 
effaced in tliese ways, it will iisnally reappear within a short time 
either as the result of rigor mortis or of ])utrefaction. The froth is 
composed of fine bubbles and results from the ehurning together of 

air, mucus, and water. 
In a number of cases the tip of the tongue may be pressed against 

the margins of the teeth or protruded slightly beyond them, but in 
the majority of cases it occupies a normal position. 

With respect to the presence of cutis anserina and retraction 
of the penis and scrotum, nothing more can be shown by their 
})resence than that molecular death of the tissues had not taken 
place at the time of immersion. Cutis anserina, or “ goose-skin,” 
is caused by the contraction of involuntary muscular fibres and the 
papillae of the skin can be seen elevated above the normal level. 

The condition and appearance of the hands and feet of a body 
taken from water should ahvays be noted. There are certain 
appearances found on these parts of every body which has lain in 
w'ater, wdiether death has been caused by submersion or not, due to 
physical causes and apart, from the existence of life after entering 
the water. The changes seen consist of a bleached or sodden 
condition of the palms of the hands and palmar aspects of the 
fingers and of the soles of the feet and plantar aspects of the toes. 
This is caused by the action of the w^ater on the thickened epidermi.s 
of these parts. From the puckered, bleached appearance of the 
hands this condition has been called “ washerwoman’s hand.” This 
finding only indicates that the body has been in contact with water 
for some time (see Figs. 49 and 50). There is one sign in connection 
with the hands, however, which, when seen, is of the greatest 
importance namely, the presence, in the firmly clenched hand of 
objects such as w^eeds, sand, stones, or other debris, wdiich may’ be 
related to the water from which the body has been taken This 
conclusively indicates that the person was alive wfiien in the water 
since It constitutes a vital act. The character of sand mud oi^ 

frraif'the war with the substance 
charao erisHc ” /''°“y'l,|acent banks by some special 
characteristic. The grasping of articles in the hand or hands is -i 
t\pical imstance of cadaveric spasm (see p. 133) 

Of the external signs found on a body taken from water when 

l™brX^mprt“"'^ foUowin/’a""™ 

orbotTrand" 
The presence, in the hand, of obiects w4iiVb i r 

or beside, the water from whi^rthe'body Z t^e™ tak™.' 

HMy’tor L::, tt'e 
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Hcfoiy t.in.infr to tlio description of the Inngs, a short, cxpla.m- 

tion oi the actual ])rocess ol drowning should |)rove of assistance 

m the interpretation of their condition as found in drowning cases. 
VV hen a person, who is iniahle to swim, falls into the water, his body 

immediately sinks, but it nsiially quickly rises to the surface a^ain 

Expelling the water which has been drawn in, he also expires air 

from the lungs. When his head again submerges he inspires a mixture 

of air and water. This initiates further coughing, air and water 

Fig. 51 

Froth is.suing from nostrils in a case of drowning. (By 
courtesy of Dr Bobert Richards, Aberdeen University.) 

are expelled, more water is insjiiredj and the lungs become 

])rogressively heavier, with the result that the tendency to sink 

becomes greater as this oft-repeated ])rocess of expiration and 

inspiration continues. Finally, the lungs become water-logged and 

the body sinks to the bottom. During the efforts of insiiiration and 

expiration Huid is swallowed. Prior to the onset of putrefaction, 

a dead body will sink when ]ilaced in a sufficient quantity of water. 

Internal appearances. 
On opening the thoracic cavity the lungs bulge outwards as if 

formerly they had been retained under pressure. The term 

“ballooning’’ has been applied to this condition It is the resu 

of increased volume, due to tlie presenc,e of fluid mid air m the 

lironclii, the latter playing a i>art since the loam, formed m t m 
process of .Iron nh.g, acts as a valve v Inch .hiring respiratory efiolt 
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permits air entry to the lungs but obstructs air exit iroin them. 
Usually the lungs ajjpear to be only moderately congested, and 
sometimes are very pale, due to air and water which has been trapped 
in the alveoli, forcing the blood from the lungs, and coinpressing the 
vessels in the interalveolar septa. As the result of the increased 
volume, the lungs often show impressions of the ribs upon their 
surfaces. On pressure, they feel rather doughy and readily pit. 
When the lungs are voluminous, red and grey patches may be seen 
on the surhices, due to effused blood which has tracked along the 
interlobular septa to the surface from ruptured alveoli, and to patchy 
interstitial emphysema, respectively. 

In cases of pulmonary fibrosis and when extensive pleural 
adhesions are present, the degree of ballooning is reduced. When 
fatal laryngeal spasm has occurred, very little water may enter the 
lungs, and when the spasm has been intermittent in character the 
amount may be greatly decreased. 

Petechial haemorrhages are not frequently seen on the surfaces 
of the lungs due to compression of the blood-vessels in the inter¬ 
alveolar septa by the fluid content of the lungs. On section, an 
oedematous condition, due to the presence of a copious, watery, 
frothy, blood-stained exudate will be observed. This fluid is readily 
expressed on pressure of the cut surfaces or may exude spontaneously 
from these surfaces. The exudation is usually copious due to the 
presence of a considerable quantity of water within the vesicles 
and bronchioles. On examination of the trachea, bronchi and 
bronchioles, a fine foam or froth will be found on the lining membrane. 
It may be blood-tinged. Frecpiently the bronchi are filled with 
this fluid, but inore usually they are less completely full than the 
bronchioles, which contain a considerable quantity. The presence 
of this fine, clear, or, occasionally, blood-tinged foamy or frothy 
fluid unmistakably points to death by drowning. It is accounted 
for by water entering the air-passages and there becoming intimately 
mixed with air and mucus. This is essentially due to a vital act, 
which IS proof of interference with the function of respiration b^• 
a liquid, during life. ’ * 

Particulate matter from the drowning medium may be found in 
le mouth, pharynx, larynx, trachea, or bronchi, and mav iiermit 

of comparison. " ^ 

When putrefaction has hecoine established inanv of the siuns 
described inay be masked. Blood-stained fluid may be found in fhe 

to perforaHor of ‘h® pleura or as tlie result of 
e wSTothv H ■ t®' ‘“'f oollapsed and shrunken and 

me typical frothy fluid is absent from the respiratorv tract Th(‘ 
general appearance of the heart is often very mislead'imr ov\1n<f to 

ellangl the result of |n.trefacH™ 

In cases 
are 

1 . of drowning, the chambers of the riuht side of ttic. 

c.ses, the heart is globular in shape, indicative of ^hhitatio': oT all 
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and venous system are congested. 

During the process of drowning, a varying amount of fluid is 
usually swallowed, but it will depend upon the character of the 

contents of the stomach prior to submersion whether this fluid can 

be identified with that of the drowning medium. Quantities of 
fluid may have been drunk prior to the act of drowning, but when 

the stomach is found to contain a disagreeable liquid, which would 

. ^ ^ and w Inch corresjionds to the drown¬ 
ing medium, it may be taken as an indication that this was swallowed 

during the act of drowning. When, tor example, liquid manure, 

muddy water, or water containing debris is found, valuable aid 

is afforded to the diagnosis of drowning. Experiments have shown 

that fluid cannot enter the stomach after death, until putrefaction 

has advanced considerably. The presence of certain fluids in the 
stomach, tlierefore, is ot importance, llevenstorf * is of opinion 

that the character of the drowning fluid can be shown by the nature 

ot the dissolved and suspended matter which it contains, especially 

if it is of a distinctive character. The ]3resence of ]3lankton, by 

which is meant the lower forms of drifting vegetable and animal 

life in A\ater, in the air-passages and stomacli, corres]3onding to that 

in the medium of drowning, is significant. 

Water entering the lungs passes to the left side of the heart 

and lowers the chloricle content of the blood up to 5(1 per cent, of 

its ante-mortem level. Blood from a ]3erson who has been drowned 

in salt water shows an elevation of the chloride content uj) to 30 

to 40 per cent. The chloride chemical test to be of maximum value 

should be made within a reasonably short period following death 

since the greater the interval the less reliable are the findings. 

The following signs, found in a body taken from water, show that 

death has been caused by drowning :— 

The jwesence of material held in the hand which could only 

have been obtained in the water. 
The pre.sence in the air-passages of clear, or blood-tinged, foam 

or froth. 
The increased volume, and cedematous condition, of the lungs. 

The presence in the stomach of water, or liquid, corresponding to 

that of the drowning medium, or of sub.stances found in it. 

We have had the opjmrtunity to examine twenty-three cases 

of drovMiing which occurred at the same time, througli the over- 
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iiidicalioiis, attention to wliich may assist in arri\ ing at an 

answer. • i i 
Among the eauses of accidental drowning, may be citeci tlie 

following :— 

Children falling into water. 
Persons drowned by the ni)setting of a boat. 
Persons wandering in a fog and falling into a river, or canal. 

Persons drowned while bathing. 
Intoxicated persons or epileptics falling into water. 

The following case of the accidental drowning of a woman in a 
rain-barrel is exceptional. She was preparing for a washing, and had 
evidently been dipping a bucket into the water of the barrel when 
she lost her balance, fell in, and was drowned. 

the. 52 

A body sliowing extensive injuries cau.sed by the propeller of a ship. 

Another most nmisual case reported to the writer was that of a 
schoolboy who entered the swimming pond of a bathing establisli- 
nient, during a competition, for the purpose of retrieving diving 
plates. These were about 6 inches in diameter with a round hole 
in the centre. He swam along the bottom of the iiond picking up 
as many plates as possible. One of these plates lay on the top'of a 
grating covering a water outlet at the deep end of the iiond In 
attempting to retrieve the plate he put his linger not only through 

® accidentally between two liars of the 
^rating. He was unable to extract his finger, and although other 
svvimmers went down to him they were unable to extricate his linger 
or to raise the p-ating. At the same time an attempt was made^to 
empty the pond but the boy was dead before this was accomplished 

in '--i 

tion"^ sTrSiloTt state of intoxica- 

waSr fen ouf orbell tfo 
guilty. The jury, however, found the accused not 

..... 
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An miiiaU' of an asylum committc'd suicide by diovviiin*; himself 

a I,asm of wato,-. Who,, t},.- ,liac„v,.,y was ,„a,lo, ,l,o „ mol ami 
of t ,0 cl,oat was rest,„g aga,„st the froat of tl,o liasii,. t],e head was 

„„k j„st „„<lo.- the level of the b,i,„ of the basi„, the legfw'l^e 
l,e„t ,„„ler tl,e body, bat tl,e kaees did not rest on tl,e door 

the foliow'ial'— cireomstances as 

In cases where, upon the banks of the water in which the body 

lias been found, there are evidences of a struggle, and 

especially when articles belonging to other than the deceased 

person are found on the banks associated with those known 

to have belonged to the deceased ; or where, grasped in the 

hand of the drowned person, there are fragments of clothing 
or hair, not corresponding to his own. 

In cases where, on post-mortem examination, the usual internal 

signs of death by drowning are absent, and lesions due to 

violence are found on the body. It is nece.ssary, however, 

to remember that suicides who have determined to end their 
lives may have attempted this by one method, but having 

failed to achieve their purpose, have completed the act hy 

drowning. For example, in one of our cases an elderly man 

tried to commit suicide by'cutting his throat with a razor. 

From the back room in the house where the razor had been 

used blood-stains were traced to a swing-bridge over a 
stream, a distance of about 200 yards, and in a shallow part 

of the water the body was found. 

Although homicidal drowning by ]iushing the victim into the 

water may be comparatively easy, it is very uncommon, but occurs 

occasionally in the case of children or of helpless persons. 

In tho.se cases in which marks of violence are found upon a 

body taken from water, it is necessary'for the medical examiner 

to devote careful attention to detail, since he will probably be asked 

to express an ojunion as to whether or not the lesions were i)roduced 

during life, and, if so j)roduced, whether they alone account for the 
death. The differentiation between ante-mortem and post-mortem 

wounds is discus.sed under the heading of wounds and their 

characters (see ])]). 24<S and 281). The (piestion as to whether wounds 

uy)on a body are of suicidal, accidental, or homicidal origin may 

sometimes be determined by local circumstances referable to the 

water itself. In navigable rivers or canals, bodies may sustain 

injuries, not only extensive in character but peculiar in kind, from 

tbe propellers of passing shi})s (see Fig. 52). 
Such injuries may cause almost complete evisceration, and 

fractures with complete or ])artial removal of a limh or limbs are 

of frecpient occurrence. 
In contra.st to such cases there are those in which, in con.sequence 

of the nature of the injuries found, one can only come to the con¬ 

clusion that death was due to violence by a.ssault. 
When evidence of injury is ])re.sent upon a body recovered from 
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the water, the injuries must be compared diligently with objects 
both in the water or on the banks near it, and special attention must 
be directed to the question, whether the injuries were sustained 

before or after death. 
When decomposition of a body is far advanced, it will probably 

be impossible to give any opinion as to whether the lesions were 
produced before or after death. In every case, when injuries are 
present, the whole circumstances must be fully considered and 
weighed before an opinion is given that they are homicidal in origin. 
The examiner must satisfy himself that the lesion could not have 
been produced in any other way or accounted for in the light of 
other evidence. 

Occasionally persons are found dead in baths, tlie result of 

Fig. 53 

Putrefactive changes affecting a body recovered from water. 

natural causes, most usually syncope or cerebral haemorrhage. 
Similarly from like causes, accidents may occur in the course of 
bathing in the sea or river. The possible sudden onset of inca¬ 
pacitating muscular cramp is a predisposing cause of accidental 
drowning. 

The flotation of the body of a person who has died from drown¬ 
ing depends upon the process of putrefaction. When a body sinks, 
it again conies to the water surface and floats after a variable period! 
I’utrefactive gases play a very important part in flotation, which 
will tlierefore be hastened in simimer and delayed in winter. If 
the water contains putrescent material, putrefaction will be hastened 
and so will flotation. Putrefaction is slower in onset when the bodv 
lies 111 a rumiing stream than when in still water. In winter, a bodV 
will probably come to the surface of the water in about a fortnight’s 
time, and this period M ill be diminislied by aliout a «eek in sumnier 
■ Ian} oircumstance.s may modify tliis, for example, lieaviiv clotliei 

Treatment following submersion. 

Treatment of those in whom animation 
mg may be summarised as follows :_ 

is suspended by drown- 

12 
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Tiicre sl.ouKI be no delay in co.n.nencing treatment. The air- 

Iikenlo" ''® f'”- as possible, care sboul.l be 

t\fr J rf f,* '® cleansed, nn.l 
^ ^ tight clothing should be loosened, 

Ihe person should be placed face downwards to allow the escape 

ot water, and artificial respiration should be initiated inimedi- 
ately using Schafer’s method. This should be maintained 

The Drinker combined method of 
artihcial respiration is regarded by some as preferable to 

Schater s method since experiment has shown‘that it affords 
an increase of 25 per cent, in pulmonary ventilation, and this 

may just lie sufficient to tip the balance in critical cases. 

Drinker s method combines prone pressure and the arm lift. 
Eve’s method is strongly recommended by many, and con¬ 

sists in using the weight of the abdominal viscera to move 

the diaphragm by rocking the casualtv on a stretcher 
through a total angle of 00° at the rate of twelve double 

rocks per minute ; 00° rocking at first assists lung drainage. 

This method should be continued for a considerable period 
should resuscitation be slow in onset. Tindal ^ has described 

a convenient method of apjilying artificial respiration in 
cases of drowning, especially in the younger subject. The 

child is ])icked up and a leg is ])laced over each shoulder of 

the operator, with the trunk hanging down and facing him. 

The chest is then jiressed against the operator’s body. This 

method is simple to ])erform, reipiires little effort, is effective 

in emptying fluids, in clearing tlie airway, in expanding the 

ribs, in filling and emjitying the right heart and increasing 

the ])ressure of blood in the brain. The victim can at the 

same time be walked to nearby shelter and warmth. It can 

be jierformed in the sitting ])()sition as in a boat. 

While artificial res})iration is in jwogress, assistants should 

remove the wet clothing and apply warmed blankets and 

covered hot bags. It is of great importance to restore and 

maintain the heat of the body. 
The action of the heart and respiration should be stimulated 

by a])])ropriate medication. 
The patient should be carefully observed for indications of 

}K)ssible complication or relapse. 

SUFFOCATION 

The term suffocation embraces the causes by which death is 

])roduced by impediment to respiration, not to pressure externally 

and immeciiately aj)j)lied to the windpipe. It does not, therefore, 

include deaths by hanging, strangulation, or throttling, but com¬ 

prises deaths by' smothering or overlaying, those due to foreign 

bodies in the larynx, trachea, and bronchi, and those due to irre- 

spirable gases. Suffocation may result from natural disease, 

accident, or vdolence suicidally or homicidally applied. 
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Death by suH'ocation may be caused :— 

Bv prevention of the action of the muscles of respiration. 
By obstruction to the entrance of air through the mouth and 

nostrils. 
By obstruction of the larynx, trachea, or bronchi. 

By inhalation of irrespirable gases. 

It may arise from :— 

Tumours in the throat or larynx. 
Bursting of a pharyngeal or tonsillar abscess. 
Exudations affecting the mucous membrane of the air-passages, 

including acute oedema of the glottis. 
Accumulation of bronchial secretion, especially in bronchitis of 

young children or elderly persons. 
Rapidly accumulating pleural effusions, especially if bilateral. 

Pulmonary oedema. 
Severe haemorrhage in phthisical cases. 
Bursting of aneurysms into air-passages or lungs. 
Convulsions, especially in young children. 

It may likewise result from such accidents as the following :— 

Pressure on the chest with fixation of the thoracic walls, as in 
some cases of overlaying, in falls of material in mines, quarries, 
collieries and buildings, pit-cage accidents, and lift accidents. 

Impaction of bodies in the larynx, trachea, or bronchi. This 
is by no means uncommon in intoxicated persons. In 
choking, the impacted material may consist of imperfectly 
masticated food, bones, partial dentures, and a variety of 
other things. Objects, such as rubber balloons, may be 
inhaled by children during play. Regurgitation of fluids into 
the air-passages may occur in a variety of cases and produce 
fatal asphyxia. In a case of an infant, aged three months, 
about a drachm of mucus-like material, contaminated with a 
white curdy substance, was found in the larjmx, and the 
trachea contained frothy fluid which extended into the 
large bronchi. 8tomach contents were also found in the 
oesophagus. The stomach contained ounces of wFite 
curdy fluid. In adults, regurgitation may occur during a state 
of unconsciousness and, not infrequently, in cases of intoxica¬ 
tion. In these cases, regurgitated stomach contents, readily 
recognisable as such, may be found in the pharynx, larynx, 
trachea, bronchi, and in the bronchioles. Most frequently 
there is also evidence of regurgitated material around the 
mouth and nostrils. In one case, a woman, aged thirty-one 
and addicted to drink, was put to bed in a drunken condition 
and found dead in the morning. There w'as no evidence of 
vomited material on the bedding. Post-mortem examination 
showed external signs of as])hyxia, and the iiharvnx, larynx 
trachea and bronchi contained a quantity of vinous smellinJ 
trothy fluid. All the organs were deeply congested. The 

I 2 A 
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A uiii([uc case of suffocatioii oi two small hoys in the driver’s 
hox ot a disused delivery van. The box, or locker, measuring 

inches long, l.‘i inches wide, and 20 inches deep, was beneath 
the driving seat. It appears that the boys climbed into it in 
play, and that the lid came down and held firm. Experiments 
with the fastening on the locker showed that when the lid was 
dropped sharply the hasp failed to connect, but it slippeil 
easdy ov'er the staple when the lid was let down lightly. (Ey 
courtesy of Edwaid G. B. Fowler, Esquire, H.M. Coroner for 

the City of Leicester.) 

Fio. 55 

'I’he driver’s box, or locker, on the disused delivery van. 
showing fastening (see Fig. 54). (By courte.sy of Edward 
G. B. Fowler, hlscjiiire, II.\I. Coronci’ for the (hty of Leicester.) 
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urinary bladder was much distended. Inhalation of fluid, 
or food particles, especially against the ei)iglottis, may he 

responsible for fatal laryngeal spasm. 

Overlaying of infants. 
Pressure of the mouth and face of an unconscious person against 

a yielding surface, such as a cushion, mattress, or thick rug. 
Inhalation of irrespirable gases, such as sulphuretted hydrogen, 

sulphur dioxide, chlorine, carbon monoxide, smoke in burning 
buildings, in coal-pits, and other confined spaces; the 
yapours of iodine, bromine, and ammonia ; and the acrid 

fumes of mineral acids. 

We haye seen a large number of cases in which death has resulted 
from burial by falls of sand and by the collapse of buildings. In 
the former class of case, post-mortem examination yery frequently 
showed inspiration of sand which, in many of the cases, was found 
in the trachea. In some instances sand particles were found in 

the large bronchi. 
Suffocation may also be caused homicidally in man}" ways, 

including the following :— 

When pressure is applied oyer the mouth and nostrils Avith 
fixation of the lower jaw, at the same time as fixation of the 
chest walls by the weight of the body of the assailant. 

By placing foreign bodies, such as paper, dough, or other plastic 
substance into the mouth and lar\mx of newly-born infants. 

By coyering the face with a pillow, or applying the hand oyer 
the mouth and occluding the nostrils with the fingers. 

Post-mortem appearances. 

Since the proximate cause of death in suffocation is asphyxia, the 
reader is referred to a former chapter for the signs of death from 
this cause (see p. 147). There are, howeyer, certain points to winch 
special attention should be directed, and it must be emphasised 
that there is no uniformity in the external appearances. Although 
frequently, in asphyxia, the face is more or less liyid in colour and 
congested in appearance, the conjunctiyae are injected, and the 
lips and ear.s are of dark colour, it shoidd be clearly appreciated that 
these conditions are found only in some cases of death by suffocation. 
In niany cases, the face is pale or only slightly dusky in colour’ 
and there may be an absence of congestion either of the eyes or of 
the hps. As a rule, howeyer, liyidity is well marked hrthe lips 
ears, and finger-nails. In children Avho haye died from asiihyxiai 
causes, the hyid tint of the nails of the fingers and toes is alinost 
con.stant. 

In certain cases of asphyxia, not only are the conjunctiyje 
conges ed, but small petechial haemorrhages are present The 
variation m the external manifestations is due in larcre measure 
to the rapidity or slowness with which the asphyxiaf iirocess is 
initiated and completed. jirocess is 

From our ohservatious. we are of tlie opinion tliat tl.e more rapid 
12 B ^ 
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and coinplete the asphyxiating process, the more marked are the 
external appearances of lividity. From tl.e external appearances 
only It may be difhcult to say whether death has been caused bv 
as})hyxia, exce])t when lividity is well marked. 

In addition to the principal signs of death by asphyxia already 
discussed in a former chapter, some light may be throvVn upon th; 
cause ot death by noting particularly the following points 

The colour and consistency of the blood. In deaths by asiihyxia 
tlie blood tends to be unusually fluid, and is darker in ailour.' In 

deaths caused by inhalation of carbon monoxide, howeyer, due to 

the formation of a stable compound between tlie gas and the 

InTcmoglobin, carboxyh{emoglobin, the colour of the blood is clierry- 

Fic. afi 

Subconjunctival petechial lueinorrhages. 
(By courtesy of Dr Robert Richards, Aberdeen University.) 

red. This is noted not only in the jirincipal blood-yessels, Imt in 

all the organs of the body (see Figs. 22o and 221)). 
In most cases of suffocation in cliildre'n, and in certain ot tho.se 

in adults, small jietechial ha?niorrhages may he seen on the serous 

surfaces of the heart and lungs (see ]). 148). 
Suicidal suffocation by the insertion of foreign bodies into the 

hack of the throat has occurred in a number of cases, and ])ortions 

of clothing and other materials liawe been used for this purjiose. 

ILLUSTRATIVE CASES 

Dr J. Mill Renton ^ has recorded the following case. A jnan nas 

brought to a workhouse with a history of delusions. In the eyemng, 

he suddenly became violent and was placed in a })added room. He 

quietened down and went to sleej). Twenty minutes later it was 

obseryed that his bedclothing had been thrown oft, and on closer 

examination he was found to he dead. Inside the month was a 



TF^AUMATir ASl^lTVXFA 

piece of llannel, altoiif I Fool loii^^ F)V' I iiieli broad, and beliiiKi it 
were two strii)s similar in l(“n^(h. The last, ot tiiesc was s(i Hrmiy 
paclced over tiie ej)iglottis tliat it was witFidrawii witFi difiieult\'. 
Fde Fiad ol^tained tiie clotii by tearing Ids F)ianFvet. 

Otiier instances of placing foreign bodies in tiie tiiroat sFiow 
iiomici(iai motive, and incFiule siicFi acts as forcing mud or (Fougii 
into the tFiroats of newly-born cldldren, or a liandliercFiief in tlie case 
of adults. In one of our cases, the murder of a young woman, a 
tightly compressed pocket-handkerchief was foiind impacted in the 
pharynx. There were also some wounds on the head and face, but 
death had resulted from as})hyxia due to suffocation. The wounds 
were not of a character to cause death, but w ere sufficient to have 
stunned the deceased. 

An unusual case of suffocation in a young child was caused 
through an uncooked haricot bean lodging in the orifice of the right 
bronchus. The finger and toe nails were dusky. The face was 
oyanosed. The lungs were pale and sidi-pleural petechial hfenior- 
rhages w^ere present on the posterior surfaces of the basal lobes. 
Death occurred in an ambulance during conveyance to hospital. 

Early in 1943, 173 persons died from asphyxia due to suffocation 
by compression in a crowd, but the cause of death w'as complex in 
character. Briefly, the accident resulted from someone falling on 
a stair leading to a London tube air-raid shelter, w ith the resultant 
piling up of persons from behind and above. The victims were 
pressed together, with restriction of chest movement. It w'as found 
that some of the persons on the top had died and some at the bottom 
were brought out alive. Almost the last person removed from the 
bottom was a girl ol seven wdio walked without assistance to the 
first-aid post. There was not a case in which the ribs were broken, 
and there were only a few' cases in w hich bones were fractured. 

Suffocation by the inhalation of coal-gas is the commonest form 
ol sincide. This may be effected by turning on the gas in a room, 
putting the head in a gas oven, or by plaeing a gas tube in the 
niouth Accidental death also may result readily from the inhalation 
ot coal-gas under a great variety of circumstances (see p. 5S1). 

TRAUMATIC ASPHYXIA 

There is a form of asphyxia to which the term “ traumatic ” 
las been ajiphed. It is brought about by compression of the chest 

e nd abdomen as the result of the victim being crushed between 

mis'lLl iitr'crowcf''w/""’ 

of t'he^'od; 

l>ortinn of the ’^otween the (li.scoloured upper 
oocl.t and the lower normally enloiirecl part of the ho Iv 

1 2 C • • 
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o tli(' lividif v iiKiv I)C 
may show extensivo 

III some eases, tlu' liia* o| demarealion 
as high as tlie elavieJes or iieek. Tlu^ skin 

lietechia?. The coloration gradually lades away without the usual 
gradation of colour exhibited in definitely marked ecchyrnosis 
1 roptosis of the eyes may he present, and also fundal hsemoiThages 
(mrdon and Thomson^ have described five cases and are of the 
opinion that the causation of the skin discoloration is due to sudden 
over-distension of the veins with consequent paralysis of the walls. 
1 hey are of the further ojiinion that the occurrences of luemorrhages 
into the optic nerve or sheath and damage to the retina by venous 
hack pressure are responsible for the ocular complications. The 
amount of lividity differs in various cases owing to the period of 
time, short of producing death by suffocation, in which the 
mechanical chest pressure is in operation. 

Some time ago we examined the body of a young woman whose 
death had been caused by the effects of traumatic asjihyxia and 
shock due to multiple injuries. The victim, who was seated on 
the back of a four-wheeled, horse-drawn van, was thrown on to 
the roadway following a collision between an electric tramcar and 
the van. The front of the tramcar carried the girl forward for 
approximately its own length before coming to a standstill. She 
was pinned beneath the front of the tramcar, her head being clear. 
The face, ears, and neck were of livid colour and showed multiple 
petechial haemorrhages. There were bilateral conjunctival haemor¬ 
rhages and the conjunctivae were oedematous. 

HANGING 

Hanging may be defined as that form of death which is caused 
by suspension of the body by a ligature which encircles the neck, 
the constricting force being the weight of the body. A frequent 
method is the use of a running noose. The proximate cau.se of 
death is asjihyxia or comato-asjihyxia. 

The time occujiied in the jirocess of death depends chiefly ujion 
two factors, the severity of the constricting force and the jioint 

of ajijilication of that force. 
The amount of the constricting force dejiends ujion whether 

or- not the body is comjiletely susjiended. (.’omiilete su.spen.sion 
is not essential since the jiartial weight of the body is adequate for 
the jiurjiose. Per.sons liave succeeded in hanging them.selves 
although their feet were in contact with the floor. Only a slight 
degree of constriction of the neck is reciuired to cause eventual 
death. When, however, the entire body is suspended, greater . 
weight is thrown ujion the ligature and a greater constricting force 
results. When such a degree of force is ajijilied to the neck, death 
supervenes more rajiidly than in the case of jiartial susjiension with a 
diminished degree of constrictive force. When the ligature is no 
tight, death may ensue slowly, chiefly froiii the eftects of conia 
induced by disfiirbance of the cerebral circulation as the result 
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I he nivssiiiv oil Hie vi-ssels in Hie neck. 'I’Ih- I'oiih of a|iiilic;iHon ol 
force is an imporlanl factor not only in the time occupied in dying, 
hut in file snbseipient jiost-inortein appearances. 

Exjierinients have jiroved that the degree and ra])idity of the 
onset of asphyxia! symptoms are greatly influenced l)y the situation 
of the ligature on the neck. When the ligature is ])Iaced between 
the lower jaw and the hyoid bone and is moderately tightened, the 
effect is to disturb breathing, which, however, continues, but at 
the end of two minutes the subject has to be disengaged from the 
noose. When the ligature is placed over the larynx, the exj^eriment 
has to cease at the end of one and a half minutes. When placed 
over the cricoid cartilage, the experiment cannot be continued for 
even a few seconds because of embarrassment to resjhration. Gosse 
has shown by personal experiment that unconsciousness may be 
produced without undue pressure on the air-passages. This is due 
to obstruction of the cerebral circulation. 

The effect of a ligature constricting the neck is primarily the 
partial or complete occlusion of the air-passages, which obstructs 
air entry to the lungs. As the result of this constriction, the cerebral 
circulation is also impeded. The amount of compression exercised 
on the phrenic and vagus nerves is yet another factor in the causa -. 
tion of death. Apart from implication of respiration a ])erson may 
die from the effects of suspension. This is well illustrated in the 
case of a man upon whom tracheotomy had been ])erformed for 
malignant disease of the throat, and who suspended himself by the 
neck, the line of ligature being above the site of the cannula. At 
post-mortem examination asphyxia was absent, but the blood¬ 
vessels at the base of the brain, and in the substance of the pons 
and medulla, were found engorged. In the majority^ of cases of 
suicidal suspension the ligature is placed either between the thyroid 
cartilage and the hyoid bone, or between the hyoid bone and the 
lower jaw. The constricting force of the ligature'causes the tongue, 
soft palate, and larynx to be pushed upwards and backwards, 
thus cutting off the passage of air. 

Pressure on the vagus nerves may cause cardiac inhibition and 
sudden death before asphyxia! manifestations are established. This 
possibdity should not be overlooked at the post-mortem examina¬ 
tion ol bodies of persons found hanged. 

As m other forms of death from asphyxia, the heart continues to 
beat lor a few minutes after the cessation of resjiiration, and, there- 
tore artihcial respiration on a suspended person may prove success- 
ul it the body is cut down within five or six minutes after the 

commencement of suspension. After this period, there is little 
chance of success in the re-establishment of breathing. 

n t le examiiiation ol a Ijody found suspended by the neck there 
are three hues of mquiry which demand special consideration 

External post-mortem appearances. 
Local conditions of the neck. 

Internal ]iost-mortem appearances. 
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External post-mortem appearances. 

Appearance of the face. 

Tlie i)ui)ils are usually dihiteHl. The ])ositiou of the touku.e 
varies from normality to ])rotrusion slightly lievond the line of the 
teeth longue injury is unusual. The face is usually pale, hut 
ma> lie dusky m hue. The lips are bluish in colour, anil the tongue 
and mucous membrane of the mouth may share in this coloration, 
hahya may be seen trickling from a corner of the mouth as the 
result ot increased salivation prior to death, due to stimulation of 
the salivary glands produced by the ligature. Petechial hgemor- 
rhages may be found under the conjunctivge and, more rarelv, 
on the eyelids and forehead. The conjuuctivfe are frecjuentiv 
congested. 

Condition of the genital organs. 

Turgescence of the jienis, in varying degree, with or without 
evidence of seminal or jirostatic fluid may occasionally be seen, but 
when present, has no specific bearing on death by hanging. Fluid 
at the tip of the penis is sometimes present in deaths due to a variety 
of causes. We have seen it in the case of a man fatally stabbed in 
the chest, and in several other cases. In some of these, the fluid 
contained spermatozoa. Only in two instances was marked turg¬ 
escence of the penis observed, it is most ])robable that engorgement 
of the penis may be the result of hypostasis, and that seminal or 
jirostatic fluid may be found by reason of gravitation, or possibly 
of rigor mortis. 

Condition of the rectum and bladder. 

The voidance of urine or feces is by no means infreciuently found, 
and is merely indicative of the loss of power of the sphincters which 
is common in all deaths by asphyxia as well as in other forms of 

death. 

Local conditions of the neck. 

The incidence and character of the marks on the neck will 
probablv indicate the mode of ap])lication of the ligature. All 
marks on the neck should be critically examined to determine 
whether death is attributable to suspension, or to throttling followed 
by suspension to cloak the commission of crime. Should scratches 
be ])resent, they must be carefully considered in relation to whether 
or not they could have been produced by the ligature. Scratches 
on the neck or face in the presence of a soft pliable ligature should 
evoke sus])icion, although it must not be forgotten that thed\ing 
person, in vain attempt to loosen the ligature, may have i>roduced 

scratches with his finger-nails. • i i 
''Idle line of the ligature must be carefully examined. in 

suicidal Rusiiensiou, it usually follows the line of the lower jaw, 
theTi passes ohiiquel.v upwards l.eliiud the ears, where it is oonuuoull 
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lost. The situation of tlie mark will, however, be largely inHueiiced 
by the method used in the application of the ligature to the neck, 
for example, whether in the form of a loop or a running noose. In 
the former method, the mark will be most prominent on the part 
of the neck to which the head has inclined, and less marked over 
the region of the open angle of the loop. When a running noose 
has been employed, the mark more or less encircles the surface of 
the neck, and is most prominent at the point underlying the knot. 
The reason for the ligature line being close to the lower jaw in the 
bulk of cases, in which a running noose is used, is that as the body 
sinks in the act of suspension the ligature gradually slips up the neck 
until it is fixed by the line of the lower Jaw. The relation of the 
body to the point of suspension and to the ground must also be 
taken into account, since a variety of angles will be produced and 
may affect the incidence of the point of con.striction. In some cases, 
the mark may pass over the thyroid cartilage and in others the 
hyoid bone, but in the bulk of cases it is situated between the hyoid 
bone and the line of the lower jaw. 

A suicide may pass the ligature twice round tlie neck before he 
suspends himself, and a double mark, one more or less circular, and 
the other, oblique, may be seen. A composite ligature, consisting 
of a series of strands of ro])e or cord, may be used. A suicide is not 
particular as to the kind of ligature which he employs, and will 
piobably use what is at hand for the purpose. Ropes, handkerchiefs, 
braces, leather straps, belts, bed-sheets, and scarves, among others, 
are frequently employed. All of these factors will produce modifica¬ 
tions m the character of the mark or marks found upon the neck. 
Occasionally, unusual features are found. In the case of a man 
who hanged himself by a chain, the contour of the individual links 
w'as discernible on the skin. 

Another case was that of a man who had snsii^ndc^,] 

'tusion oi tlie liody to 
cases, to eliminate the 
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possibility of the body having been suspended after death, a piece 

ot tissue from the ligature mark should be excised so that histo- 

ogical examination may determine the presence or absence of vital 
reaction (see^ p. 24S). When available, the ligature should alwavs 
be retained for detailed examination. 

The colour of a ligature mark may show wide variation and mav 

range from a jiarchment shade to a purplisli Ime. Frequently a 

Fig. ■)!> 

Suicidal haiif^iiig witli a web belt. 
Note ligature mark. 

Fig. ()(> 

Suicidal hanging with a web belt. 
Note ligature mark. 

bluish-red colour may be evident, but sometimes the site of the 

ligature may be almost devoid of colour. Quite frequently, at 

first a pale colour may be present, but this subsequently assumes 
a brownish, dried appearance. The line of ap]>hca ion of the ligature 

is usually dejiressed, and the degree of depth depends upon the 

nature of the ligature and the amount of jiressure on the tissues. 
When bruising is found associated with the mark, its iiiesence 

indicates that the violence resiionsible was operative cither duiin^ 

life or was apiilied immediately after death while there was contmu- 
!u\cc of .noleiula,- life of the tissue... When suspension has oecuneil 
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(luring life, there i.s usually some degree of hiuisiiig ol the tissues 
associated with the site of coustrietion, luit this may he ver}' slight 

ill character. 

Internal post-mortem appearances. 

The appearances are those of asphyxia. It is unusual to hud 
signs of asphyxia alone, and the surface vessels of the brain, the 
brain and cranial sinuses show marked congestion. As in death by 
suffocation, sub-pleural })unctiform hsemorrhages may be found, in 
addition to the signs already described under asphyxia (see p. 14S). 

A detailed dissection of the tissues of the neck should be made 
to detect injury of the deeper structures. tSometimes hbres of the 
])latysma may be torn, the sternomastoid muscles injured, the 
thyro-hyoid ligament damaged, or the jirocesses of the thjToid 
cartilage fractured. 

Petechial luemorrhages may be found on the epiglottis, in the 
larynx, and trachea. The trachea will usually show a varying 
degree of congestion in which the epiglottis is frequently involved. 

Accident, suicide or homicide. 

W hen it has been established that death has resulted from 
hanging, the next question is, whether it was suicidal, accidental, or 
homicidal ? 

It is a statistical fact that death l)y hanging is a common form 
of suicide and there is, therefore, a strong ]n-esumption in favour of 
suicide. 

In many undoubted cases of suicide some portion of the body is 
found in contact with the ground. The amount of the body so 
resting may vary in extent from the major portion of the trunk to 
merely the tips of the toes. In one of our cases the point at which 
the rope was attached was only 3 feet from the ground, and the 
lower ])art of the body from the hips downwards was resting on the 
Hoot In another, the legs from the knees downwards, were resting. . , ' o —weit* res ling. 

Hive hhmllfri ‘‘‘at a suici.le mav 
g himself a diop. In one case the suicide tied a iiiece of rone to 
he hamete- rail,ng of a stairway, placed his „eek within 

tlien ,un,pe,l ,nto the well of the stairway. The ,lrop wariO feet’ 
and examination showed that the neck had been dislocatetl 

pro,fuc"e(Tbf bLiTTVT l^^^'-ever, when wounds 
1) ^1. . 1 ^ ‘ ''^‘ai^ons are found inion the bodv of 

■nre^r wti iihri't f-ichhu cLs 
himself, hut the SwI.'hrokr‘‘He "’f*0 S'l^Pend 
the walls and woiLled himself ^He P l again.st 
from the ceiling with a hed-sheet Hve.l T' '''"'salf 
This attempt wis .successfu AAnie^r 
throat and then hane himself sj “fWampt to cut his 

stances,apartfv!,Ml ;mueZ,e si. ! "'A .IT ‘•'‘'i fi'C-tm- 
hv in.sanitv As an instnoc. ’ 't'tte suicidal action prompted 

■ .As an instance, a man hanged himself from the liojk of 
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a spring-balance weighing machine. Before doing so he dressed 
liimself in female underclothing, and adjusted a mirror so that he 
might watch the procedure. 

Accidental hanging sometimes occurs. A case is recorded of a 
l)oy who went into a cowshed in which was a swing attached to a 
beam. He climlied up to this beam with the intention of sliding 
down one of the ropes of the swing, but in his descent a woollen 
seart around his neck caught on a long nail fastened in the beam, 
and he became suspended. He was found in this position, and cut 
down. His face was very cyanosed and he was unconscious, Init 
was resuscitated. 

Homicidal hanging is rare. Except in cases of weakness from 
senility or other enfeebling cause, or under very unusual circum¬ 
stances, the act cannot readily be perpetrated by one assailant. 
Usually more than one are involved in its commission. When 
resistance has been offered, marks of violence are likely to be found. 

Judicial hanging. 

The method of execution in Great Britain is judicial hanging. 
Its object is to produce rapid, if not instantaneous, deatli, either 
by dislocation or fracture of the upper cervical vertebrae. This is 
effected by the adoption of two measures, the arrangement of the 
rope and the drop or fall in w hich the body at the end of its descent 
receives a violent jerk. The drop is regulated according to the 
weight of tlie person. 

The usual lesions which result from judicial hanging are : 
Dislocation or fracture of the upper cervical vertebrae ; partial or 
complete severance of the spinal cord, close to its junction with the 
brain ; rupture of the cervical muscles ; dislocation or fracture of 

the laryngeal cartilages. 
From the lesions produced by judicial hanging it will readily be 

a])i)reciated that it differs very greatly from ordinary hanging, and 
that death is caused by fracture-dislocation of the vertebral column. 
The heart usually continues to beat for a period after the drop. 
In some cases there may be asphyxial manifestations. 

STRANGULATION 

Strangulation may be defined as that form of deatli which is 
caused by a constricting force applied around the neck by means of 
a ligature witliout suspension of the body. Throttling, or manual 
strangulation, is that form of death which is caused by compression 
of the throat, the constricting force being the fingers and the ham 
or hands of the assailant. Ordinary strangulation may be caused 
accidentally, suicidally, or honiicidally. The constricting mark is 
usually found at a low'er level on the neck than in hanging, but 
may be found at any level, and frequently direct pressure is exerted 
upon the larynx. The mark more or less completely encirc-les the 
neck transversely. In some cases it may be continuous, but in 
others it may be invisible at some part of the neck. le na me o 
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the ligature employed plays a ])rominent part iti this respect. The 
degree and eharae'ter of injury to the deeper tissues of the neck 
are dependent on the amount of violence used in the application of 
the ligature. The underlying muscles frequently show some degree 
of extravasation, due to rupture of the capillary vessels. The 
laryngeal cartilages and trachea are usually intact, but in some 
cases, especially homicidal cases, fractures of these structures are 
present. Fracture of the hyoid hone is unusual. The injuries in 
homicidal strangulation are usually more extensive than in acci¬ 
dental or suicidal cases, due to the fact that an assailant frequently 

Fig. 61 

Suicidal strangulation. The ligature u.secl was a piece of fabric torn 
Ironi the mans clothing and folded several times. It was retained in 

position by means of a halfdviiot. 

exerts a greater degree of force than is necessary to cause the death 

fa i ^ cases that extensive deep-seated injury 
. l.kely to be found. Vq.en a ligature i., euddeuly plaeed around 
the neck of a person and pulled tightly by anothw, the assaulted 

HoTiiicidal strangulation is by no means unooinmon and is 
occasionally associated uith violation of a female victim Suicidal 
strangulation is not mlrequent and is iisuallv effected bv tviim the 
ligature around the neck When nnlw t, Uoiri t>ing the 

numerous cases, the ligature is fastened with .a on le knot q 
lines a hgature is passed round the neck several tbnes In did 

tiatiiig between suici.lal and liomicidal .strangulation, significaTOe 
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cannot be })lace(l either upon the nature of the knot or its position 
on the neck. Recent experiments in this connection show some 
interesting facts : 50 female and 50 male subjects were asked to 
jdace a ligature around their own necks and to secure it with a 
double knot. Next they were recpiested to carry out the same 
procedure on the neck of another. When the ligature was suicidally 
applied l)y the 50 females, 3(5 tied a granny knot and 14 a reef knot, 
25 placed the knot on the right of the middle line of the neck, 16 on 
the left, and 1) in the middle line. Of the 50 male subjects, 37 tied 
a granny knot and 13 a reef knot, 28 placed the knot on the right 
of the middle line, 15 to the left, and 7 in the middle line. When 
homicidally applied, 35 females tied a granny knot and 15 a reef 
knot, 28 placed the knot on the right of the middle line, 14 on the 
left, and 8 in the middle line. Of the 50 males, 37 tied a granny, 
knot, and 13 a reef knot, 27 placed the knot on the right of the 
middle line, 16 on the left, and 7 in the middle line. Only 8 persons 
tied a reef knot in both tests. One ambidextrous person tied a 
reef knot on each occasion, and another ambidextrous person did 
so on one occasion. Strangulation may occur under the most 
unexpected circumstances. In one case, a woman laid herself on a 
bed, attached the running noose of a rope round her neck, and tied 
the other end of the ro]5e to a heavy ])iece of metal which slie threw 
over the iron bar of the bed-frame. Accidental strangulation 
occasionally occurs and may happen in a variety of ways, for 
examjde, a boy climbed an apple tree and slipped between the 
branches, his jacket, which was buttoned at the neck, turned up 
round his neck and strangled him. Recently a boy was strangled 

by his scarf while playing with a dog. 
Strangulation being an asphyxial death, the external and internal 

signs of asphyxia will be apparent, and what has already been 
described under this subject applies (see p. 14(5). The extent and 
character of the signs will depend in large measure upon the rate 
of the asphyxial process. When the constricting force has been 
considerable they will be well marked. It must not be forgotten, 
however, that in certain cases, signs of asphyxia may l3e very 
.slight if death has supervened quickly from cardiac inhibition, due 

to pressure on the carotid nerve plexus. , • . • i 
In cases of manual strangulation or throttling, the situation and 

extent of the bruised areas on the neck will depend upon tlie relative 
positions of the assailant and victim, the manner of grasping the 

neck, and the degree of pressure exercised upon ‘ 
marks are usually found over the lateral aspects of the laijiix oi 
trachea, and most frequently corres})ond to a thumb maik on one 
side and a larger mark, or series of marks, on the other due to 
compression by the fingers. When the hands of the assailant operate 

from behind the victim, the compression will 
nil round the neck, but certain areas of bruising will be moie 
nrominent tllL others due to the pressure of ‘I- «nger.t,p.s As a 
nile there is extensive bruising of tiie tissues, whicli is fieqiiei 
accompanied liy fracture of tlie laryngeal structures, and, coramoi , , 
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the livokl bone. Further, there may be bruising or laceration of 
the tomme as the result of it having been pressed against, or caught 
between, the teeth. In some cases, there may be practically no 
evidence of bruising on the surface of the neck, although tairly 

Fig. 62 

Strangulation caused l)y a scarf held in position by a complete knot. 

Fig. 6.‘} 

The same case as in Fig. 62. 

extensive l.iuising of tlie deeper tissues may he found, togetlier 

«ith fracture of tlie liyoid I,one. T],e bruising of tlie dee ler Tissues 

rre“'TmX<T"T^ frequently the muscular tissues 
or „ el ■ naturally depend upon the degree 
o, piessure used. Fracture of the hyoid hone is a kmmon ocSl! 

I ; 



MEDICAL JURISPRUDENX'E 

rence, and when present shows that considerable violence has 
)een apjdied to the neck. It negatives suicide, and since two 

Fig. 64 

Case of homicidal strangulation. Note .small quantity 
of foam at nostrils and corner of mouth. (By courtesy 
of the Commissioner of the Metropolis, Scotland Yard.) 

factors are necessary to cause fracture, namely, not only pressure 

but counter-pre.ssure, the chance of accidental occurrence is very 

Fig. 65 

Homicidal throttling. Note foam at no.strils and mouth, also 
marks in front of neck. 

remote. Forbes ^ rejiorts two cases of fracture of the hyoid bone 
as the result of iiressure and counter-pressure, but unrelafed to 

throttling by the hand. The first of these involved a motor-tractor 

driver who.se machine had an attached scraper whicii was controlled 
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])V a wire ro])e, lialf-an-inch in diameter. Accidentally, a loop of 
the rope had got round the driver’s neck, which had been ])nlled nj) to 
the winch, thus compressing the tissues of the neck. In the second 
case, a woman had suspended herself by a flog-lead from a hook 
with’ her feet in contact Avith the floor. The ligature crossed the 
mid-line of the neck in front at the level of the hyoid bone. It was 
thought that a spring device, enclosed in a rectangular metal frame 
on the lead, by its pressure had been responsible for the fracture. 
The counter-pressure Avas sujAplied by the leather part of the lead 
on the o]Aposite side of the neck. This vieAV AA'as strengthened by 
an impression on the skin on the right side of the neck Just over 
the hyoid bone. When fracture of the hyoid bone is present there 

Fig. 6(5 

Homicidal strangulation with tcdeidione wire cord (sec Figs. Ifi.o, 170). 

is strong indication that the injury has been produced homicidally. 
When ossification betAveen the body and the horns of this bone has 
occurred, in subjects of middle age and over, fracture is more ea.sily 
effected. There may also be fracture of the larAuigeal cartilages or 
of the trachea At hen considerable violence has been" used. To cause 
fracdure of the hyoid bone, the laryngeal cartilages or trachea 
I)ost-mortem, a very considerable degree of jwessure Avith the hand is 
required Bruising of the tongue, the floor of the mouth, the mucous 
mmg of the larynx, and the epiglottis are common findings in cases of 

tlirottlmg. Ihe areas involved vary from small ])etechial h^niorrhaires 

noGli'Tl «kin ..n.l underlying tissues at the 

oi hruti wb'r'^ 'n' f ” rarei'nlly for evi.lenee 
nnsin„, the result ol eonnter.pressure exerted by an assailant. 

I nee as])hy\ia is the cause of death, the external and internal 
».gns a».s„e.ated uith it will he pre.sent, usually in aeee.ttnaterio™; 
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since the aspliyxial ])rocess is rapid. Jt must be rememliered 
however, that if jiressure has been aiiplied over the carotid sinus’ 

lere nia^ le an immediate vaso-vagal inhibition and a carotid sinus 
reHex arrest of respiration and circulation. In such cases the 
asijbyxial signs may be either slight or practicallv absent due to the 
SI dden onset of death. In one of our cases of manual strangulation 
although there were surface bruises on the neck, deep bruising was 
a sent, apart from a small, localised ha?morrhage in the tissue 
clothing tlie joint between the body of the hyoid hone and its left 
cornu, lliere was an abnormal degree of mobility at the left 
synchondrosis. X-ray examination did not disclose fracture. 
Although there were certain asjihyxial manifestations, it seemed clear 

Fui. 67 

Abrasions on neck in a case of manual strangulation. 

that cardiac inhibition, due to pressure over the carotid sinus, had 
brought life to a close. The victim of the assault was pregnant, and 
liad been in sub-average health. 

The ])ossible effects of trauma in the region of the carotid sinus 
may be far-reaching, and are thus worthy of resjiect. Jokl ® describes 
fatalities in the boxing ring due to trauma of the lateral regions 
of the neck with total absence of pathological findings at the autopsy 
to explain the catastrophe. Another author, whom he cites, has 
observed a case of sudden death due to a blow over the lateral jnirt 
of the neck. Jokl also records the case of a knock-out in a fencer 
caused by a blow to the carotid sinus. 

When definite local evidence of violence, such as has been 
described, is found and asjJiyxial signs coexist, death has been 
produced by throttling. Eurthermore, these are indications of a 
homicidal act, since accidental or suicidal throttling cannot be 
<dven as a reasonable explanation. The detailed circumstances. 
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lofiethcr \\itli the findings, innst receive tlie most earnest, con¬ 
sideration in every ease before arriving at a definite conclusion. 

In throttling there are three impediments to the normal function¬ 
ing of the body, namely, obstruction of respiration, interference with 
the blood supply to tlie brain, and pressure on the carotid nerve 
plexuses which are composed of fibres from the vagus, sympathetic, 
and glosso-pharyngeal nerves. 

Occasionally a medical witness may be asked in a given case 
whether the hyoid bone might not have been fractured by artefact. 
This bone, as a rule, is not easily fractured post-mortem, and such 
a possibility can be eliminated when extravasation has been found 
at the site of fracture. He may also be asked to demonstrate how 
the throat might have been grasped by the assailant. In relation 
to this point it should not be forgotten that certain marks upon 
the surface of the neck may not bear an exact and corresponding 
relationship to underlying deep-seated bruising. This can readily 
be accounted for by the fact that the mobility of the skin may 
alter the relationshijj which normally exists between it and the 
underlying structures when certain forms of pressure are applied. 

The absence of bruising upon the skin, when deep-seated bruising 
is present, can be accounted for by the maintenance of pressure 
until death has supervened, since compression of the skin will empty 
the vessels in it during life, and the heart may have ceased to beat 
before the pressure has been removed. 

Frequently the body may show evidence of a degree of general 
violence, the result of a struggle. The absence of appreciable injury, 
however, is not unusual, since throttling quickly renders the victim 
more or less powerless and unconsciousness supervenes rapidly. 

ILLUSTRATIVE CASES 

The following case is given at some lengtli, since it is illustrative 
of most of the injuries commonly found present in death by 
liomicidal throttling :— * 

The body of a w^onian, aged fifty-two, was found floating in a 
canal a .short nne after death. Post-mortem examination showed 

of been caused by drowning but from the effeets 

hdiibTt brought about cardiac 
inhibition during the process of asphyxia. The lips were bluish in 

tilT tnngue was pressed against the ed^es of the 

W fv. ® a few minor injuries on the body, includiiiff the face 
but the principal injuries were confined to the tissues of the neck’ 

^ ^ ^ .a.l.l,t,onal areas, of s.nniar but less pronounced 
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'I’l !n'i‘rk«r,'v7l‘ 7' 
. r 7 correspoiKled in nosition to ,i 

gap lett by the lateral incisor and canine teeth on the right side of 
the lower jaw. The ejiiglottis sliowed twelve scattered punctate 
haemorrhages in the mucosa. The larynx showed similar Inemor- 
rhages immediately below the vocal cords. There was some scantv 
hue loam at the base of the epiglottis, and a thin film of foam covered 
the lining of the trachea. The muscles of the neck showed multiple 
haemorrhages as follows :— 

Diffuse haemorrhagic staining in the left platysma muscle, 
2 inches by 1 inch ; 

Blood-clot over the middle of the outer surface of the left sterno- 
mastoid muscle ; 

Two areas of bruising extending throughout the left sterno- 
mastoid muscle. One area measured 1 inch by | inch and 
was situated on the anterior margin close to the middle of 
the muscle. The other measured 2 inches by 1 inch and 
was situated at the lower end of the muscle ; 

A bruise in the right sterno-mastoid muscle at the level of the 
larynx, extending throughout the muscle substance in the 
region of its anterior border and measuring 1| inches by 
1 inch. There was a similar area, showing evidence of clot, 
at the lower end of the muscle ; 

Bruising at the lower ends of both sterno-hyoid muscles and 
in the same regions of both sterno-thyroid muscles ; 

Two areas of bruising, each the size of a pea, in the muscles at 
the root of the tongue immediately to the right of the mid-line ; 

A small bruise over the lower border of the right sub-maxillary 
gland ; 

A bruise in the thyro-hyoid membrane at the point of junction 
of the left greater cornu with the body of the hyoid bone ; 

A bruise in the middle line of the neck immediately above the 

hyoid bone. 
The hyoid bone was fractured through the right greater cornu 

at a point 1-3 centimetres from the tij) of the tubercle. The line 
of fracture, which was oblitpie in character, ran from above down- 
wanls and forwards. The ])eriosteum in the region of the fracture 

showed a slight degree of extravasation. 
Tissue from the bruised areas was examined microsco])ically, and 

from the character of the extravasation and infiltration of blood, 
it was evident that the lesions had been produced during life. 

When all the circumstances of the case were fully considered, it 
seemed clear that either the woman had been dead when her body 
entered the water or that death had occurred almost as soon as 
she had entered the water or within a very short tiine thereafter, 
and that it could not have been a case of accident or of suicide. 

In another case, pressure had been ajiplii'd to the upjier " 
the throat and floor of the mouth. The deceased man was fifty- 
eight, and at the time of the fiital assault was under the influence 
of alcohol. The blood alcohol content was 228 milligrammes per 



lUO millilitres and the urine alcohol content was 340 milli¬ 
grammes per 100 millilitres. The face showed a large number ol 
petechial haemorrhages which covered an area extending from the 
upper part of the forehead to the under surface of the chin (see 

Fk!. 68 

Hyoid l)()nos. 

1 and 2 iiennal. :5 and 4 show sidduxation at left synchondro.sLs. 
o and (. show traetu.e of tlie right and left cornu respectively. 

fig. /()) The lining of the eyelids of both eyes showed ])in-point 

^ subconjunctival hjnior- 
ages. ihere was no external evidence of bruising on the surfaces 

“Xtar T tl'''Oug}iout its entire 
1111(1 the frontlateral margins showed bruising 
and the liont ol the tongue was similarly aftected apart from a 
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small ,,ort,01, at the ti,,. The hack of the toiigae «a» the seat of 

si.r^c'* 'h extcil.lcd hackwarcls to the anterior 
t .e^ strnct ^ sUgl'tly leclematoiis, as were 
the structures ot the upper part of the larynx. The structures 
including muscle in the sublingual and subinaxillary regions on 
hoth sides shelved marked extravasation, hot this was more extensive 

Fkj. 09 

I’etechial liaanorrh<ages on face in a case of attempted murder l)v strangulation. 

(By courtesy of Dr (filliert Forbes, Sheffield University.) 

on the left side. The tissues in the left suhiiiaxillarv region were 
cedematous. The hyoid bone, lar\uigeal structures, and trachea 
were uninjured and there was no extnivasation of blood into the 
tissues surrounding them. 

One of our cases of throttling was of rather an unusual nature 
since the victim of the attack survived for about three-cpiarters 
of an hour, and was able to return to his home both by bus and 
by walking. Post-mortem dissection showed marked extravasation 
ill the deeper tissues of the floor of the mouth, more marked on 
the right side. On the right side of the neck, the tissues around 
the hyoid bone were bruised, and to a lesser extent on the left 
side. From the top of the thyroid cartilage down to the ujiper 
border of the breast-bone and extending laterally to the dee]ier 
tissues on both sides of the neck, there was massiv-e bruising. The 
bruising extended to the posterior wall of the ])har3’nx ami to the 
adjacent wall of the oesophagus. It travelled laterally from the 
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posterior border of the thyroid cartilage to tlie opening of the 
larynx. The epiglottis was congested, the left anterior part was 
cedeniatous and on the right anterior part there was bruising. 
Bruising was also present on the right lateral and anterior walls 
of the ui)])er part of the larynx. The right vocal cord was bruised 
and oedematous with a markedly diminished air channel. Further 
bruising affected the lining membrane of the oesophagus. The right 
superior cornu of the thyroid cartilage was fractured together with 
the left cornu of the hyoid bone. The right cornu was more mobile 
at its synchondrosis than its neigh lx)ur. Death resulted frotn 
mdema glottidis. 

The following case is one of strangulation by a ligature a])plied 
to the neck. The deceased female was aged twenty-three. The 
finger-nails, toe-nails and lips showed some lividity and scanty 
pinkish coloured fluid exuded from the nostrils and mouth. A small 
group of punctate subconjunctival haemorrhages was present over 
the upper outer quadrant of the right eye and a few smaller haemor¬ 
rhages were situated on the outer corners of the rims of the eyelids. 
A similar condition affected the left eye. Both conjunctivae were 
slightly congested. An artificial silk scarf formed a single ligature 
around the neck and was held fairly tightly by a reef knot 
which was firmly tied. The following marks were present on the 
neck Over the front were two principal marks. The mid¬ 
point of the loner mark was at a level of 1 j inches above the upper 
border of the sternum. The mark then passed slightly upwards 
over the right of the front of the neck, the highest point being 

inches above the sterno-clavicular joint. The mark also passed 
slightly upwards over the left of the front of the neck, the highest 
level being 11 niches above the clavicle. The maximum level on 
the right side of the neck was at a point 3 inches below the lobe 
of the ear, behind which a slightly forked formation of the mark 
was seen. Close to the mid-line of the back of the neck, these forks 
united and the mark continued round the back and left side of the 
neck The average breadth of the mark was i inch. Over the 
rout of the neck and above the ligature mark described there 

were several interrupted and less defined pressure marks, due to 

enciidedTh; ntk r" ''"‘“"‘''lly “/Nation to tlie mark wl,ich 
11 1 from the immediate left of the middle 

me of the neck to a point 1 inch below the angle of the riaht lower 

wiif 

neck were of dark red colour ami we f leatlfe^L (rtuT'' 
l)unctate abrasions were nresent ^ " o 
left side of the lower Taw and of the 
chin. Tl,ree similar abraaions were nreren "on the"-'*l‘d‘-'f 
neck. On dissection of the ^ ^ fr of fhe 

extravasation a.,soci„ted with'the' l^ature^mtk'Zrre" "Zt"! 
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\vere superhcial. Ihe laryngeal structures, the trachea, and hyoid 
hone were intact, ihe tongue showed a slight indentation oi/the 
inder surface of the tij) corresponding to the iiosition of the left 

Multiple petechije extending from the upper j)art of neck and 
covering the face can be seen. 

lower incisor tooth. Incision into this area did not show evidence 
of extravasation. The epiglottis was slightly congested (see Figs. 

1)2 and hd). 
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CHAPTER VII 

DEATH FROM LIGHTNING, ELECTRICITY, 
AND BURNING 

Death and injuries from lightning. IN Great Britain the annual number of deaths caused by lightning 
is very small, but such deaths are much more frequent in tropical 
and sub-tro|)ical countries. 
The medical jurist is likely to be consulted in relation to bodies 

which bear the marks of injury of which lightning may be the 
probable cause in contradistinction to other forms of violent death. 

Jex-Blake ^ states that the lightning flash is a rush of protons 
and electrons through the air with a liberation of a great amount 
of energy along a path of two kilometres. The current is direct 
and of about 1,000 million volts and ])robably in the region of 20,000 
amperes. The duration of a single stroke is about one thousandth 
of a second. The flash takes meandering channels with secondary 
flashes branching off. The diameter of the channel down which the 
lightning travels is estimated as at least eighteen feet. When it hits 
the earth, objects a hundred feet or more apart may all be struck. 

When a person is brought into contact with a flash of lightning, 
death is usually immediate and is due to involvement of the central 
nervous system with paralysis of the heart or of the respiratory 
centre. Spencer ^ holds the view that the shock produces instan- 
taneous anaemia of the brain, due to sudden spasmodic contraction 
of all the cerebral arteries, the muscular fibres in their coats being 
hrmly contracted. The heart suddenly and forcibly contracts and 
remains m that state until death supervenes or until stimulated by 
the return of some blood into it. Cessation of respiration results 
from .sudden anaeniia of the medulla and spinal cord. 

when an individual is more remote from the flash, concussion 

considerable air-pressure, and its 
ecf^s are not infrequently resiionsible for severe injuries to the body 

The iiitensP^dSr^K i^i^ediate unconsciousness, 
flash mav ‘ of the air m the immediate vicinity of the 

Si ivl i'' tear it yery 
extensively. Spencer describes four elements in a flash 

The direct effect of the current ; 
Burning by superheated air • 

Meets of expanded and repelled air aroun.l the Hash ■ and 

he,-'•'P-od’alrjlhe.l 
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The most tfivial lesions iomul jiaei- li^litniii^-stroko are streaky 
suiiace burns whieli only involve the epidermal layer of the skin. 

ireqiiently characteristic in pattern and have been called 

ri I ' arborescent markings ” from their tree¬ 
like character. -Lhey have been likened also to frost designs. The}' 
may be found on various parts of the body. 

The lesions most frequently seen following lightning-stroke may 
be summed up as follows : (1) Wounds of almost any tlescription ; 

Fig. 71 
« 

Arboivsceiit markings on arm. Tlie ])hotogra])h 
wa.s taken four hours after accident. Kleven hours 
after accident, markings had entirely disaj)i)earcd. 

(2) fractures, sinqile, comjiound, comminuted, single or multiple ; 
(3) burns of almost any shape, linear, streak, patch, or of 
arborescent form ; (4) ecchymoses ; (5) singeing of the hair o 
scalp, face, or body : (b) impressions ol metallic articles upon skin, 
due to burning, the result of the high temperature attained by these 

ci/rticlos 
The view that the electric lesion is not a true burn, but is jiainless 

and without inflammatory reaction is exjiressed by Jex-Blake. 
\hi.so-constriction and vaso-paralysis with subsequent t irom losis 

account for the pathological effects. 
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In addition, snch conditions as blindness, deafness, paralysis, 
loss of nieinory, delirium, and convulsions may result. 

A very significant indication of lightning-stroke is the magnetisa¬ 

tion of metallic articles found on the 
person, or of articles carried by the 
individual, when struck. 

The internal post-mortem find¬ 
ings are in many cases remarkably 
negative. The surfaces of the lungs 
and pericardium frequently show 
petechial haemorrhages. Congestion 
of the brain, lungs, kidneys, supra- 
renals and spleen may be found, and 
haemorrhage into the pancreas and 
necrosis of this organ are described. 
Gangrene of the c»cum after lightning- 
stroke is recorded. 

Critchley ^ has described the 
histology of the lesions found in the 
central nervous system following the 
effects of lightning and electricity. 
These include focal petechial haemor¬ 
rhages scattered throughout the brain, 
especially in the medulla. When the 
cranium has been directly hit by 
lightning, large vascular tears may 
be found in the cerebrum, or the 
entire brain may be swollen, softened, 
and almost diffluent. Chromatolysis 
of the jyyramidal cells and the nerve 
cells of the medullary nuclei may 
occur, and the damaged cells show 
a dark, shrunken and uniforndv 
stained nucleus often eccentric in 
position. 

W hen a dead body is found after 
a thunderstorm, ami there is an 
absence of marks upon it, death may 
not have resulted from lightning- 
stroke but from svnco})e due to 
sudden fright, since many persons 
are greatly alarmefl bv a thunder¬ 
storm. 

Dill ■» reports the case of a man 
vGio was killed by lightning while 

sheltering under an aeroplane during a thunderstorm A r w • 
discharge occurred close bv i A lightning 

wing and dose to the body of tl,r T <'>"'>'1 nn'ler the 

.. 

Fig. 

Fffects of lightning-stroke on cloth¬ 
ing, which is fitted on lav fi"urc. 

Some () to S 
ig an aerial to a metal rod. 
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^ of nn''’" '' r victim’s cloth cap and a small hairless 
. pot, coriesponding to the position of the hole in the cai) on the 
1 ght parietal region of the head. On each buttock was i’circidlr 

TJ ’ 1 " diameter, having the appearance of a recent burn 
Ihe deceased was wearing boots with iron heels and toes. 

/v"" n injured two soldiers while ])laving in an Army 
k ootball Cii]) hinal replay at Aldershot in April, 194S. Two flashes 
o ightning, nnaccompanied by rain, occurred. One of the flashes 
Mas to the right of, and another immediately above, the players 
Ihe referee and seven others, including three players, were taken 
to hos])ital where two of the players died. .Severalof the spectators 
had to receive attention for minor injuries. 

Treatment. 

•Since res])iration will be suspended, artificial resjiiration should 
be eoinmenced Avithoiit delay and maintained, for at least four 
hours if necessary, before abandoning all liojie. The patient’s face 
should be closely inspected for the “ deglutition sign.” Swallowing 
is said to be the most reliable sign of the return of spontaneous 
breathing. When it becomes operative, artificial respiration should 
not be continued. The airway should be kept clear and warmth 
ajiplied to the body. Oxygen with up to 7 per cent, carbon dioxide 
should be administered, C’ardiac stimulants may be administered 
as indicated. Warm coffee should be given rectally. The patient 
should be kejit in Mann and cpiiet surroundings. When there is 
increased tension of the cerebro-spinal fluid, due fo oedema of the 
brain, some of the fluid should be MithdraMii by lumbar ])uncture. 
Rectal hypnotics may be given to combat delirium should this 
condition su])ervene (see p. 211). 

Death and injuries from electricity. 

The use of electricity is so general, both for industrial and domestic 
purposes, that accident is almost inevitable. This may occur in a 
variety of circumstances and frequently causes instantaneous death 
either from respiratory paralysis or from ventricular fibrillation. 
Amperage, on account of tissue resistance, is of greater importance 
than voltage in the production of electrical shock. When accidents 
from electricity occur there are a number of composite factors 
responsible, and these include voltage, amperage, resistance, and 
earthing. The work of Lang worthy and KouMenhoven ^ has con¬ 
tributed imjwrtant information. They have found that the 
})rincipal conductors of electrical current in the body are the 
fluids and fhat most of the current travels along the blood¬ 
vessels. The resistance offered by the various orpns differs, since 
it bears a certain relationshij) to the morphological and chemical 
composition of the organs. In their animal experiments it was 
shoMUi that M’hen a low-tension current Mas passed through the 
heart, complete inhibition occurred and fibrillation Mas ])roduced 
by the direct action of the cun-ent on the muscle fibres and ganglion 
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I cells of the heart. With liigh-tensioii current, the heart stoj^ped 
inimediatelv", l)ut when the current was broken the ventricles 

Fig. 73 

Electrical burn due to grasjiing conductor of a pylon carryinc^ 
20,000 yolts. ‘ ° 

JMote e.xtensiye burn. 
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+ i‘«^«pii’<xtory centres in the medulla are very 
vulneiahle to electrical current. 

That voltage alone is not the sole hictor in producing death is 
shovn by the fact that death has frequently resulted from 110 volts 
u]) to loO volts and that recovery has followed exposure to 2 500 
volts One important circumstance in the likelihood of a fktal 
accident by electricity is the condition of the hands, feet, and 
clothing ol the person exposed to the electrical discharge. When 
these are vet or dani]), the ettects are more serious since the resist¬ 
ance of the .skin is lowered by moisture. Weber’s personal experi¬ 
ments indicated that there is danger in grasping the conductors 
of two alternate currents when tlie difference between their intensity 
exceetls 100 volts. He believes that the reason why electrical 
engineers seem to have an apparent immunity from higher voltage 
is that they are constantly on their guard from this knowledge and 
are insulated by dry shoes, whereas workmen are more careless 
and may be working in damp shoes. 

The part played by moisture is responsible for the occasional 
death from electricity which occurs in bathrooms through defective 
electrical fitments. If a person in a bath switches on an electrical 
appliance which is defective, through the unearthed wire touching 
it, he may jirobably be electrocuted from the current passing 
through the water and piping, since the remaining wire is earthed, 
and he becomes a link in the faulty circuit. 

Burns caused by electricity. 

A burn is frequently present at the point of contact and is caused 
by the generation of heat due to the resistance of the skin. The site 
of exit by the current may also show an area of l)urning. High- 
tension currents produce considerable localised burning, and in the 
case of the hands the appearance is blackish-brown and often 
resembles a dark-coloured glove. Such burns are usually 4th or 
5th degree lesions. Wakely suggests the term “ electrical necrosis ” 
rather than “ electrical burns.” Uncomplicated specific electrical 
skin lesions will only be present when a small amount of heat is 
generated by a low voltage current with a short duration of contact. 
He ex])lains that the skin, especially if dry, is a highly resistant 
barrier, and is by contact the place of entry and exit of the current 
with resvdtant liberation of considerable heat. High voltage currents 
generate much greater heat and produce injuries in which the 
characteristics of the primary electric lesion are overshadowed by 
the ordinary burning which is caused by the high temperature, 
.sometimes accompanied by a Hash or Hame. He .states tliat the 
electric arc, which may gen'erate up to 7,000° C. is commonly respon¬ 

sible for this type of lesion. 

ILLUSTRATIVE CASES 

The following cases may be taken as typical of the effects of 

electricity :— 
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A mail was admitii'd, iiiiconscioiis, to an inlirinary) aims 
and head being severely Imrned. He was employed in a power 
station, and had accidently fallen on the “ bus bars ” connected 
with the switchboard which had a 0,500 voltage. The following 
burns were found u])on the body. (1) On right arm: (a) a burn 
of Gth degree running from low'er ends of radius and ulna on dorsal 

Fig. 7.5 

raectrocution. 

•Site of oiitranee of current—11,000 volts—with charring 
to l)one. ° 

(Hy courtesy of Dr Robert Richards, Aberdeen Ibiiver.sity.) 

ofltlTrl!^ of three outer metacarpal bones ; (M a burn 
ann f ^ound foreann from wrist to 4 inches up the fore- 
left arm • L\ degree m front of elbow-joint. (2) On 

Sim surfoLs of'o of hand and 
llo rtbp if ? of hngers and thumb ; (6) a burn of 5th degree 

--ea xtr: i:::™- „1 
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<*tli (Icgioo above and l,(.lm„l R.e Idl ear, .neas.ni..^ ... 
do melie.^. I hv l.reailiing uas of ('li(>y.,e-Stoke.s lype". He died 
eight hours aiter adnussioii, vvitJiout regaining eonscionsness. 

A yming man died from an eleetrie shock under the followincr 
circnmstanees. Iwo lioys, employed in the same works as the 
deceased, tlionght to play a trick on him, and attached a wire from 
an electric light switch in a room to the handle of the door The 
deceased on trying to turn the handle fell to the ground. When 
picked np almost at once, he was still breathing, though imconscioiis, 
and artificial respiration was emjiloyed, but without success. One 

• Fig. 70 

Flectrooution. 

Same ease as Fig. 75 shovviiiii site of current e.xit on right side of neck where 
it caused a large excavated wound with cliarring of chest tissues and Hash 

hums of face. • 

(By courtesy of Dr Robert Ricliards, Aberdeen University.) 

of H.M. Divisional Electrical Inspectors of Factories said that, 
from the evidence, the deceased had sustained the full shock ot 
the discharge, about 2:10-200 volts, in view of the fact that he had 
lieen standing on damp soil. There was a wound }, inch long on the 

rici'ht iialm at the base of the little fingei. _ 
"" A lady, aged sixty-one, died of shock from a current sau o 

1,0 altorniting, of 50 cycles per second at 240 vo ts. 11"; , 
was found in bed will, wii-eless lieadpliones still m |,osit,on. .n 
Xctrie sparks were playing at the points of eontact of her ineta • 

rimmed spectacles. Examination showeil the ''‘f™"','' ; 
ing a brass standard electric lamp. Jiurns were found het«ce 
index linger and thumb of the left hand and, of smaller s,/.e, on tin 
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face and scalp, corresponding to points of contact of sj)ectacles and 
headphones. Electrical experts found an exposed wire in the flex of 
the standard lamp which ])roved to he the cause of the short circuit. 
Another bared wire was present in the telephone circuit of the wireless 
set, cansing a second short circuit through the metal body and 
headbands. It was believed that deceased received the fnll voltage. 

A woman, aged thirty-one, was found dead in her house one 
morning. A chromiinn electric table-lam]) Avas lying on the floor 
close to her right hand. 8he had been in the act of rolling the 
flex when one of the wires became detached from the base and came 
into contact Avith the metal, thus electrocuting her. There Avere 
marks of scorching on the metal at the base of the lamp. The 
A’oltage was 250, alteinating current. On the skin OA^er the loAAer 
part of the upper third of the right forearm there Avere three small, 
broAvn abraded areas. The superficial A^essels of the brain and the 
cranial sinuses Avere congested. The brain, Avhich shoAved mnltiple, 
petechial haemorrhages, Avas oedematons. A few similar haemorrhages 
Avere present over the surfaces of the basal lobes of the lungs. The 
chambers on the right side of the heart Avere dilated and the dilatation 
Avas more marked in the instance of the right auricle. The right 
auricle and ventricle, together Avith the associated great vessels, 
Avere very congested. The organs of the body Avere also congested. 

An unusual hital case resulting from electrical contact has been 
reported. A training aircraft dropped a strip of tinfoil in a gaixlen. 
A Avoman ran to collect it and Avas electrocuted. The tinfoil in 
falling had become entangled Avith oA^erhead electric cables. 

In death from electricity, the post-mortem signs Avill naturally 
depend upon AA'hether the fatality has occurred primarily from 
res])iratorA or cardiac paralysis. When due to the former cause 
asphyxia! signs Avill form the ])redominant features. 

Various changes may be observed in the central nervous system 
including haemorrhages in the brain which vary in size,‘ when 
there has been contact-with high voltages. The‘nerve cells may 
show various abnormal manifestations. These have been dealt 
AAitli m relation to the effects of lightning (see p. 205). 

Acculent and suicide are the commonest causes of death from 
electricity (see jip. 209-211). 

Treatment. 

Artihcial respiration must be emploved Avith great promntitiide 

by electricity, anil bel™'that the .iX'^of re^uscR 

four minutes or more It has beei/a " i carried out Avithin 

produces an SO per cent, iuc.ase in 

M A 
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that success may result after many hours of work apinireutlv on a 
lifeless victim ; 479 of these cases had stopped breathing and 3->3 
were restored to life. 

Board of Trade instructions indicate that artihcial resiiiration 
in cases of electrical shock, should be maintained for four hours at 
least. The use of 5 to 7 per cent, carbon dioxide with oxygen when 
carrying out artificial respiration is advocated on the grounds that 
it preserves a desirable carbon dioxide level in tlie body and 
stimulates the respiratory centre. 

An excerpt from the Annual Re])ort of the Chief Inspector of 
Eactories ' states that the senior electrical insjiector reports 13 cases 
of electric shock with unconsciousness successfully resuscitated by 
artificial res])iration ajiplied for uj) to half an hour. The majority 
of “ unconscious ” shocks occur at ]iressures below 2r)() volts and, 
because of the nature of the apparatus handled, the patient is 
usually “ held ” by the live contact. Records suggest that the 
chances of recovery are slightly greater with higher voltages because 
contact is seldom maintained, but serious burning is common. Most 
of those who are going to recover with artificial res])iration do so 
in the first ten minutes, a good ])roportion recover during the second 
ten minutes, but fewer after that. It is stated that lumbar ])uncture, 
as a useful adjunct in treatment, is not widely enough known. 
Removal of excess of cerebro-spinal fluid, ])roduced by electric 
shock, enables the stunned res]nratorv centre to res]iond l^etter to 
artificial res])iration. 

Stimulants should be exhibited when necessary. The other lines 
of treatment are those which have been mentioned in relation to 
the treatment of lightning-stroke (see ]). 20()). 

When a person is in contact with electricity, immediate steps 
should be taken to free him from the current. The greatest pre¬ 
cautions must be taken to ])revent further accitlent ; therefore, if 
the current cannot be switched off, the rescuers must be fully in¬ 
sulated before putting themselves in contact with the ^ ictiin and 
the current which is passing through his body. In the absence of 
rubber gloves, a thick garment rolled round the hands, or a long, 
wooden-handled brush, should be empjoyed for disengaging the 
body. A numbtw of years ago, in France, a boy came into contact 
with electric cables carrying 10,000 volts and was killed instantly. 
Two rescuers were kilkai in the attem})t to rescue the body, and it 
was not until the current was cut off that the bodies of the three 

victims were recovered. 

Capital punishment by electrocution. 

In America, this is (piite a common tnethod of inllicting the last 
penaltv of the law. The pei-son is stra])ped to a chair and metal 
electrodes are placed over the head and around one leg. An altei- 
nating current of about 1,700 volts and 7 amperes current stiengtli 
is pasted through the body for about sixty seconds. I he cinua 
is pas.sed throulh the body a second tune and is continued toi a 
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similar ])eiiod to ensure that life is extinct. It has been recorded 
that in death from electrocution, the brain is heated to 140° F. and 
that vacuolation around the vessels has l)een noted. 

DEATH FROM BURNING 

'fhis is by no means an uncommon form of death, and the lesions 
found upon the body ])resent a variety of appearances. Burns may 
be produced in the following ways :— 

By any agent at a highly elevated temperature, either dry or 
moist, for examj)le, very hot solid bodies, liquids at or near 
boiling point, and current or pressure steam, 
corrosives, 
friction, 
lightning, electricity. X-rays, and ultra-violet rays. 

A burn may be defined as a lesion which is caused by t he applica¬ 
tion of heat or of chemical substances to the external or internal 
surfaces of the body, the effect of which is a more or less marked 
destruction of tissue. This definition, therefore, includes all lesions 
whether produced by fire, water, or chemical action. A scald may 
be defined as a lesion which results from the ap})lication of liquid 
at or near boiling-point, or from steam. On a body which has been 
subjected to the influence of fire, the lesions found may be graduated 
from the simplest erytliematous blush, through the different surgical 
degrees of burning, to charring of a greater or lesser irortion of 
the body. 

The surgical classification of burns is as follows 
Burns of the first degree. 

Erythema, transitory swelling, and subsequent desquamation 
of the surface layers of epidermis. 

Burns of the second degree. 
Vesication. 

Burns of the third degree. 

Partial destruction of the true skin. 
Burns of the fourth degree. 

Total destruction of the true skin. 
Burns of the fifth degree. 

““artbsue^ involve,uent of 

Burns of the sixth degree. 

^ v^sieirnp probably involvement of large blood¬ 
vessels, nerve trunks, serous cavities, and bone. 

aocrtenlritm",! 
bumhig buiklhio present some , vqueiUly, bodies taken from a 

Ind it nmst not' Kn xZ , IP'‘V '^““ing, 
to this canse. ',PPoL nU"I “ attributable 
some from sliock or fear -mrl n'^ from aspliyxiation, 

or tear, and otliers from injury, eitlier tlirougl, 
14 H 
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lalhiig Iroin a lieight or from debris falling upon them. In such 
Ceases therefore, although the external a])i)earances may show the 
ettects ot burning, the internal appearances may ])oint to another 
cause of death. 

In one of our cases, hre broke out during the night in a lodging, 
house. The number of the victims was thirty-nine, and most of 
them bore evidences of contact with tire. The character of the 
burns, in several instances, showed that some of the lesions were 
l)roduced before, and some after, death. In certain cases, the area 
of burning was very extensive. In seven cases there were marked 
signs of asphyxia, and in all of these the tongue was protruded to 
varying distances beyond the line of the teeth, and in each it was 
blackish in colour, partly from lividity and partly from deposited 
soot. 

The medico-legal points which demand consideration in connec¬ 
tion with bodies exposed to burning are the following :— 

Are the lesions found due to burning ? 
Were they produced before or after death ? 
Do they account for death ? 
Are there lesions, other than those duo to burning, which might 

alone account for death ? 
Are the burns accidental, suicidal, or homicidal ? 

Are the lesions found due to burning ? 

The lesions and appearances caused by fire may be summarised 
as follows :— 

Vesicles, more or less widespread. 
Roasted patches of skin, or of deeper parts of the body. 
►Singeing or burning of tlie hair of the body or of the clothing. 
Deposits of carbonaceous material on the l)ody. 

Those caused by scalding are :— 

Erythema. 
Vesication. 

Those caused by corrosives are :— 

Inflammatory redness of skin. 
Ulcerated patches of skin. 
Discoloration and staining of skin and clothing. 

It should be noted that vesicles are rarely found when corrosive 
acids or alkalis have been used. When phosphorus, dissolved 
in carbon disulphide has been employed, vesication will 
probably be found, because the phosphorus becomes oxidised 
by the air and is ignited when the carbon disulphide evaporates. 

The diagnosis, therefore, between Imrning by fire and by scald¬ 
ing may be established by the presence or absence of certain lesions 

the body. Wherever singeing of the hair or clotliiiij,, 
111)011 
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deposition of carbonaceous material on the skin or clothing, and 
charring of tissue are found, fire has been the cause of the lesions. 
In such cases, some degree of vesication will also be found. If 
vesication is extensively present and the other signs are absent, it 
may be affirmed that the injuries have resulted from scalding. 

The lesions found on a body when corrosives have been applied 
are characteristic. The differentiation between lesions due to 
corrosives and those due to fire or heated fluid or steam, may be 
established by the following points :— 

The absence of vesication. 
Tlie presence of coloured stains on the skin or clothing. 
The presence of chemical substances in the stains (see p. 223). 

Marks of hurning may be found upon a body and on the clothing 
which may not have heen caused ))y fire, but by friction, as is shown 
in the following case. 

A man employed in a saw-mill disappeared from his usual place 
during working liours. The workmen employetl in the neighbour¬ 
hood of the shaft, in which the driving-belt of the machinery 
revolved, had their attention attracterl by the odour of burning 
which came from this shaft. The body of the man was found at the 
bottom of the shaft, between the wall and the driving-belt. 
Extensive marks of burning were found both u])on the body and 
the clothing. 

Were the lesions produced before or after death ? 

The answer to this question depends upon the presence or absence 
of vital reaction in the lesions. The ])resence of vesication, the 
character of the fluid in the vesicles, and the inflammatory changes 
in and around the vesicles are higlily important. If the vesicles 
shov the following characters, vital reaction lias occurred :—■ 

Serous fluid which contains both albumin and chlorides ; 
An inhammatory areola around the vesicle ; 
Inflammation of the base of the vesicle ; 
The presence of pus. 

When ims is present it indicates that the person has lived for 
at least thirty-six hours after the injury. On the other hand, it 
may be affirmed that the vesicle was of post-mortem origin if the 
following characteristics are present :  ^ 

If the vesicle is limited in size, and its contents are scanty • 

^ quantity of non-albuminous 
nuKi \\ ith an absence of chlorides j 

If inflammatory reaction is absent 

i;^ -St 

14 c 
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life, but that a vesicle which contains air or watery vapour, and which 

s ows no evidence of vital reaction, has been produced after death. 

Un making a dissection of a body which may have been exiiosed 

to hre, attention should be specially directed^o the air passac^es 
where carbonaceous material may be present. A sample of blood 

should also be examined for carboxyluemoglobin. These lines of 

examination may afford important evidence as to whether tlie 
person was alive or dead wlien the fire originated. 

Fia. 77 

Extensive burns. 

Do the lesions account for death ? 

This question raises several points, including the age and general 

health of the deceased person together with the area of the body 

involved by the burns. In liroad terms, it may be stated that 
children simcumb quickly to the primary effects of shock due to 

burning, and to the secondary effects from inflammation of the 
serous membranes, such as pleurisy, peritonitis and meningitis, 

from perforating ulcer of the duodenum, and from septic absorption. 
The danger to adult life from burning is usually in direct pro¬ 

portion to the extent of the body surface involved rather than to the 

severity of the burn itself, when limited in area. Burns, although 
comparatively superficial, which involve one-tliird to one-half of the 

surface of the bodv, are generally fatal.* As tlie result of many 

observations, we have noted that death has usually ensued m cases 

in which one-third of the body surface has been implicated. 
In individual cases, however, recovery may follow even when 

large areas have been affectetl. Involvement of approximately 

10 per cent of the body surface, or even a smaller area, has caused 

<leath in young children. Rosenthal « states that the inodcrn con¬ 
ception of the Tiathogenesis in burns is that there is a local accumula¬ 

tion of fluid which begins immediately or shortly after the injury and 
a„ increa.se in the l.loo<l concentration. When tins process becon|es 

too severe, the hloo(l-i)re.ssnre falls atid death results tnun (ardiai 
fai ure or secondary shock. Autopsy fimlings in thirty fatal cases 

showed that eleven'tleaths occurred after shock had bceu overcome. 

In five of these death was atfrihutetl to “ sepsis, hyiioprotemamiia, 
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and aniTeinia.” The earlier theory of the existence of a burn 
toxin is not now largely supported. Blackfield and Goldman 
believe that death from the later effects of burning arises from 
concentration of the blood with certain biochemical reactions, 
namely, an elevation of the non-protein nitrogen and a lowering 
of the blood-chloride level, together with toxaemia. The origin of 
the toxaemia remains uncertain, l)ut is probably due to the presence 

Fig. 78 

A ease of recovery from burning affecting an extensive 
area of body surface. 

of a split protein, which arises from the damaged cells of tb^» 
layers of the skin. This is not a nniversaliTfotote , viet 
suggest that acute toxaemia is probably due in iiart to absnr/^^^ 
products from the burned area anrl in r ^ ^ ^ 

Resnits of researei. iorv^sirr; “at tL^L Z'rS/'c f f r°"' 
of ])rotem and that the nitrogen loss in tlm nri ^ ^ catabolism 
equivalent of as much as four times the normal d i “'f 
of the patient. Protein mav also be lost froni /h^ 
burned areas in the exudate The nifm sorfoces of the 
be as high as a quarter of the to A ^ of this mav 
;liet witl. high iioLt cltomTs ^l-s a 

kas report,e,i four cases of extensive superacial [,."0^!‘Zti, ilavine 
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occurred within tour days, which presented severe liver dainaoe 
with niid-zonal necrosis. Erh, Morgan, and Fanner ha?e 
published an account ot a number of fatal burns, all examined bv 
the same pathologist, between 1920 and 1942. Forty-one cases had 
been tanned anil twenty-five of these showed definite hepatic necro.sis 
at autopsy, while this lesion was completely absent in twenty-one 
untanned patients. Liver damage is chieHy coagulation necrosis 
of the centres of all lobules. 

Are there lesions, other than those due to burning, which 
might alone account for death ? 

This question arises when there is a sirspicion that fire has been 
u.sed to conceal crime, and it will depend entirely upon the condition 
of the body, together with the attendant circumstances, whether 
a definite answer can be given. 

It mu.st be remembered in this connection that fissure fractures 
of the skull are sometimes found following exposure to fierce heat 
and that extra-diiral ha?morrhage sometimes accompanies heat 
fractures. X-ray examination of charred bodies may prove of 
importance in detecting or eliminating the presence of a bullet or 
bullets. 

Are the burns accidental. 

It mav safelv be asserted 

Fig. 7!» 

Effects of nitric acid throwing. 
Severe burning of upper part of 
l)ody, and loss of vision of rigid eye. 

casional upsetting of jniraffin 
causes of accidental burning. 

With regard to legislative 

water, and adults falling into 
of scalding fluids or molten 

suicidal, or homicidal ? 

that by far the largest proportion of 
deaths from burning and scald¬ 
ing occurs by accident, that such 
deaths are rarely suicidal in this 
country, and that deaths by homi¬ 
cide are uncommon. Accidents ac¬ 
count for a great variety of cases, as 
for example, old, helpless, or intoxi¬ 
cated persons falling into the fire, 
children falling into vessels of scald¬ 

ing 
vats 
metal in ‘the course of indirstry. 
Children are prone to burning 
through accident befalling them 
in a variety of ways, including 
the upsetting of ve.ssels contain¬ 
ing boiling liquids, playing with 
matches or lighted material, and 
interfering with the fire. Build¬ 
ings going on fire, bursting of 
boilers, exjilosions in mines, or of 
gas or gunpowder, and the oc- 

lamps are also some of the general 

jirecaution against the exposure of 
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children to risks of burning, the Children and Young Persons (Scot¬ 
land) Act, 1937, enacts that : if any person who has attained the 
ac^e of sixteen years has custody, charge, or care of any child under 
the age of seven years, and allows that child to be in any room 
contaming an open fire-grate not sufficiently ])rotected to guard 
a<uiinst the risk of the child being burnt or scalded, without taking 

Fig. 80 

Fatal case of burning due to clothing having been set on lire. 

reasonable precautions against that risk, and by reason thereof 
the child is killed, or suffers serious injury, he is liable on summary 
conviction to a fine not exceeding ten pounds. This j^rovision does 
not atfect such person’s liability to be proceeded against by way of 
indictment (see p. 227). 

Homicidal burning or scalding is not common, but from time to 
time deaths are caused by the wilful application of fire. It has been 
accomplished by throwing a lighted paraffin lamp, by saturating 
the clothing of the victim with inflammable liquid and setting it 
alight, by a violent attack with a red-hot implement, by throwing 
boiling water, and by other methods. 

ILLUSTRATIVE CASES 

An elderly woman was charged with having assaulted and caused 
the death of two children, aged three and four years respectively, 
by putting them on a fire. Post-mortem examination showed that 
the children had died from shock consequent upon extensive burns. 

A niother was charged with having, while she was in an intoxicated 
condition, put her infant of four months into a scalding bath. Both 
egs were scalded. On the left leg, extending from the knee to the 

e toe was an area devoid of epidermis, and on the right cheek 

ffiocr '^i«»^eter. The cause of death was 

seei^^slme wZ nf”' S'a'fli'lg "liicli have 
seen, some were of umisnal cliaraoter. In 0116 CflySP- for 
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or iinmersion in hot liquids and is due to coagulation of the albuniin- 
ates in the muscles. Rigor mortis does not supervene in such cases 
and the ])rinuiry rigidity ])ersists until the onset of i)utrefaction. 
From the position assumed by the limbs, which simulates the general 
attitude of a boxer, the term “ ])ugilistic attitude ” has been a])plied 
to this condition (see Fig. SI). 

From an analysis of our cases we find tliat some of the causes 
of burning were, by gun])owder, by molten metal, by boiling porridge, 
by heate(l metal, by a red-hot ])oker, by scaUling fluid, by falling 
into a tub of boiling water, by setting bedclothes on lire, by 
accidental incineration of a motor car, by fires attributable to 
different causes, by steam, by scalding in a railway carriage, and bv 
accidents with lamps. 

The facts of an unusual case of burning due to accident are 
worthy of record :— 

The tleceased man had been a passenger in a motor car which 
^\■as involved in a collision with another car. At the time, he occupied 
the near rear seat. After the impact, the car, out of control, mounted 
the ])avement, where it struck an electricity section box, before falling 
over on its near side. Petrol flowing from the tank at the rear of 
the car became ignited by sparks from the electric cables in the 
section box, and within a few minutes the car was ablaze. Four 
of the occupants, including the driver, were released, but it was 
found impossible to extricate the deceased, as the rescuers had to 
retreat on account of the intense heat. When the fire brigade had 
extinguished the blaze, the body of the trapped man was removed 

from the burnt-out car. 
Post-mortem examination showed that the body was in a condi¬ 

tion of heat-stiffening, and the pugilistic attitude of burning was 
well demonstrated. The entire head, face, and upper part of neck 
uere charred. The chest and abdomen showed 3rd and 4th 
degree burns, and the back, together with parts of both buttocks, 
showed 3rd degree burns. The arms and hands were burned, 
the lesions varying from 2nd to 6th degree. The pubic hair was 
sim^ed, and the penis and scrotum were charred. The legs showed 
1st to bth degree burns, but both feet were practically unaffected, 

having been ])rotected bv footwear (see Fig. SI). 
The T)harynx, larynx, trachea, and main bronchi showed the 

presence of carbonaceous material. The blood did not show the 

presence of carboxyhamioglobin. 
In cases where a body has been exjiosed to fierce heat, lesio s 

which suggest infliction by a sharp instrument may sometimes be 
found. These are due to the bursting open of the tissues, ai o 
close examination can be differentiated from incised wounds producetl 

bv a knife fsee Tin. 240 and 420). i 
Suicide by burning is rare in fins country, but cases are ^ 

of liersons who have thrown themselves ndo baths, vats, or tauhlio . 

of boilintr fluid or molten metal. 
In the East, we have seen many suicidal cases m vTich per 

have saturated their clothing with ])etrol and set it on hic. 
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Post-mortem appearances. r 

\V liile tlie external a])])earances of burning have been described, 
something remains to be said regarding the internal a])pearances. 
Ihese will depend njion whether death has resulted from shock 
or asphyxia or whether the individual has survived the immediate 
effects of burning and has died from subsecpient complications 
such as inflammation of the serous surfaces, se])tica?mia, ])nenmonia, 
or nephritis. Occasionally duodenal ulceration may deyelop follow¬ 
ing burning. In asphyxial cases, blood taken from the heart should 
be examined for the presence of carboxyha?moglobin (see p. 712). 
The nasal passages, |)harynx, larynx, trachea, and bronchi should 
be carefully ins])ected for the presence of cari)on particles. When 
these are found, there is indication of smoke inhalation. 

In delayed death from burning a toxa3mic condition deyelops 
prol)ably due to combined causes, including septic absorption, and 

Fio. 82 

Iturning, first to tliinl degroe. 

is indicated, ])ost-mortem, by the presence of cloudy swelling and 
other changes in certain of the organs, including the liyer. This 
condition has already been described (see ]). 217). The changes in 
the Idood may lead to occlusion of the small yessels, and this has 
been suggested as a eause of sueh conditions as duodeiutl ulcer. 
The post-mortem findings will therefore depend on many factors. 

Burning by corrosives. 

C'ases which iiwolye the throwing of corrosiye fluids occasionally 
occur and the chemicals often used are either acids or alkalis. 
These fluids are frequently thrown u])on the face, with the object 
of destroying yision or causing facial disfigurement. 

In Scotland, it is a crime for any jierson wilfully, inaliciousl}, 
and unlawfully to throw at, or otherwise to apply to, any other 
person any su'lphuric acid or other corrosiye substance, calcidated 
by external ajiplication to burn, injure, murder, maun dishgure, 
dLible, or with intent to do some other grieyous bodily haiin. 
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Should <lo:i(li I•(‘snl^, the criiiio is ;i (•:i|)i(al oiio, provide*! dial tinder 

IIk- eireimislaiiet's Hie aef, eoiiiiiiil (ed aiiionnled lo iiinrder. 

'Phe law of Hiigland on this subject is einbraec'd iii Hie ()d(‘iices 
against tlie Person Act, I8()l, wliere it is enacH'd that : Whosoever 
shall unlawfully and nialieioiisly . . . i)ut or lay at any place or 
cast or throw at or upon or otherwise apply to any person, any 
corrosive Huid or any destructive or explosive substance, with intent 
... to burn, maim, distigure, or disable any person, or to do some 
grievous bodily harm to any ])erson, shall, whether any bodily injury 
be effected or not, be guilty of felony. 

The diagnosis of lesions due to burning by corrosives depends 
u])on the following points : (1) The character of the lesions ; (2) the 
marks of staining, due to chemical action ; (3) the absence of signs 
])roduced by fire or scalding liquids ; (4) the identity by analysis of 
the corrosive used. The lesions do not present the same variation 
in appearance as those by fire, or the characteristic vesication of 
scalding. The colour of the stains upon the skin or clothing may 
afford a guide to the nature of the corrosive. Nitric acid produces 
a yellowish stain, sidphuric acid and caustic alkalis leave reddish- 
brown or dirty-brown stains, while hydrochloric acid and carbolic 
acid cause whitish or greyish-yellow stains on the skin and mucous 
membrane. In some cases the colour of the stain upon the cloth¬ 
ing may be vitiated by the colour of the fabric. Sulphuric acid, or 
oil of vitriol, is probal)ly the most commonly employed acid, but 
other acids and alkalis are also used (see ]). 702 for ap]iropriate 
qualitative tests for the various corrosive fluids). 

The soiling fluid may be extracted from contaminated clothing 
or removed from the surface of the stained skin. Removal of 
corrosive substances from the skin may be effected, in most cases, 
by the use of pledgets of cotton-wool moistened with distilled water. 

ILLUSTRATIVE CASE 

The following case is illustrative of serious injury produccal by 
the use of nitric acid. The neck and chest, which were involved 
extensively, showed yellow discoloration of the skin, superficial 
corrosion, and necrotic areas. 

Discrete yellow' spots were scattered over the face, the cornere 
were opacpie, and the conjunctivoe markedlv congestcal and cedeina- 
tous. the acid had run down both arms and the front of chest 
<m to II,e half „f aliilomen. Taolve ,h,v.s after the assault 
the burned areas had sloughed and many deep'sloughs were senar- 
atmg chiefly from the regions of the left shoulder and side of chest 

lat,er*dl"tr"^'‘l'"’®,^',“‘','’“‘''' "'2° aiul 104° F. Five days 
ofthe ,4®i f “'xl tilt- temperature was normal, 

half of *1 *"0? l'<“uig necrosis of the lower 
half of the upjier eyelid, while the tissues of the eve were destroyed 

heaFd tr"" .... 
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Spontaneous combustibility. 

l‘resent-(lay opinion is ontiiely opposed to the possibility of 
spontaneous combustion, for the simple reason that the human 
body contains such a high ])crcentage of fluids. 

Preternatural combustibility. 

It is "well established that the action of certain micro-organisms 
upon composite organic substances may generate inflammable gases. 

^\ hether or not the subtle processes of physiological chemistry 
can effect changes which increase the general inflammability of tlie 
tissues of the human body is a question which is still in the region of 
conjecture, and, therefore, any medico-legal bearing which it may 
have should be disregarded. 

BURNING BY X-RAYS 

Repeated exposure to X-rays continued over long periods may 
j)roduce lesions, both extensive and serious, which prove refractory 
to treatment. Radiologists and others who have been so exposed 
have suffered from severe dermatitis, affecting the hands, especially 
the region of the finger-nails, which has caused degenerative changes 
including warty growths. Ulceration is not infrequent in such cases, 
in which there is always the possibility of the development of epi¬ 
thelioma. The chronicity of the lesions, together with the possible 
risk of malignancy, has led to amputation of the fingers or portions 
of them in a number of cases. The nature of the lesions produced 
as the result of a single exposure in excessive dose depends upon 
the extent of over-exposure, and may vary from slight erythema 
to ulceration and necrosis of tissue which is difficult to heal and 
which may take many years to do so. When blistering results from 
overdosage, the skin is very friable and ulceration is a frequent 
advent. The difficulty in the healing of these lesions probably 
results from a condition of endarteritis obliterans in the smaller 
vessels, with a consequent diminution in the blood supply. Ulcera¬ 
tive lesions cause a considerable degree of pain and discomfort. 
Scott describes a type of X-ray reaction, a “ late reaction,” whicli 
he explain.s cannot be classified as an indication of ovei dosage, 
although little is known of its etiology. In this condition the clianges 
do not originate primarily in the skin and the reaction may not 
develop for months or even years following the last exposure to 
the rays. Re states tliat a blue discoloration, resembling a bruise 
is seen below the skin and that this gradually becomes the seat of 
extensive and deep slougliing ; after a long delay healing takes 
iilace with a considerable degree of atrophy of the skin. He holds 
the view that this reaction is rare and that blame cannot be attii- 

buted to the radiologist, since there is no 
acrainst such accidents. Certain persons are thought to be mou 
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sii«cc|)til)lo to X-rays than others, (‘S])ecially those wlio arc fair- 

In respect, therefore, tliat such mishaps have given rise to actions 
for damages against operators,^^ it is necessary tliat more than 
ordinary caution be exercised in giving an opinion respecting 
implied culpability or carelessness on the part of an operator ; 
indeed, an opinion should be given only after full knowledge of all 
the facts of the case, and even then with much prudence. 

BURNING BY ULTRA-VIOLET RAYS 

The local effects of over-exposure of the skin to sunlight usually 
vary from erythema, mild or severe, to vesication which may be of 
limited or extensive character. The use of artificial sun baths has 
now become fairly general, but overdosage, particularly in those 
unaccustomed to "them, may produce severe erythema, and a case 
of severe dermatitis following exposure has been reported by 
IMacCormac and MUrea.^^ 
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CHAPTER VIII 

DEATH FROM STARVATION AND NEGLECT 
AND FROM COLD AND EXPOSURE. 

EFFECTS OF HEAT. 

CASES of death from starvTition occur iii one or other of the 
following circumstances : (1) famine ; (2) entombment in pits, 
mines, or landslides ; (3) neglect on the part of parents or 

guardians ; (4) wilful withholding of food ; (5) wilful refusal to 
take food. 

The law takes cognisance of those cases which are due to wilful 
neglect and unintentional neglect. In addition to wilful starvation 
being an offence at common law, it falls, especially in the case of 
children, under statute law, which shows close similarity in both 
England and Scotland. The Children and Young Persons (Scotland) 
Act, 1937, consolidates in its application to Scotland certain enact¬ 
ments relating to persons under the age of eighteen years. It 
contains provisions which are of importance in connection with 
the prevention of criminal neglect and starvation. 

Part 1 of the Act, which deals with Child Life Protection, con¬ 
tains certain provisions for preventing objectionable traffic in child 
life and for the protection of children under nine years taken for 
reward. 

If a person undertakes for reward the nursing and maintenance 
of a child under nine years, apart from its parents or having no 
parents, he must give notice in writing thereof to the local authority, 
and should the child die or be removed from his care he must within 
twenty-four hours thereof give notice in writing of the death or 
removal to the local authority and to the person from whom the 
child was received. In the case of death he must within a like 
period give similar notice to the Procurator-Fiscal of the district 
within which the body lies. On receipt of such notice the Procurator- 
Fiscal must hold an inquiry into the cause of death, unless there 
is produced to him a certificate by a duly qualified medical practi¬ 
tioner certifying that he personally attended the child during its 
last illness and specifying the cause of death, and the Procurator- 
Fiscal is satisfied that there is no ground for holding an inquiry. 
Failure to give any of these notices is an offence. 

Power is also given to the local authority to fix the numbei of 
children under nine years who may be kept in any dwelling, and 
to order the removal of any child kept in unsuitable jiremises or 

by unsuitable persons. 
Part 11 enacts certain provisions for t he ])n'vention nf ci ueify to. 
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and exposure to moral and physical danger of, children and young 
persons. It makes it an offence for a person who has attained the age 
of sixteen and has the custody, charge, or care of a child or young 
])erson under that age wilfully to assault, ill-treat, neglect, abandon, 
or expose him in a manner likely to cause him unnecessary suffering 
or injury to his health, or to fail to provide adequate food, clothing, 
medical aid or lodging for him, or to take steps to procure such 
under the Acts relating to the relief of the poor where he is unable 
to provide this himself. 

If a person goes to bed under the influence of drink and a child 
under three years of age in bed with him is suffocated, such person 
is deemed to have neglected the child in a manner likely to cause 
injury to his health. 

It is an offence for a person who has attained the age of sixteen 
years and who has the custody of any child under the age of seven 
years, without taking reasonable precautions, to allow the child 
to be exposed to the risk of burning or scalding whereby he is killed 
or seriously injured. This provision does not affect such person’s 
liability to be proceeded against by way of indictment (see p. 219). 

The Adoption Act, 1939, which is applicable to England, protects 
both the ado])ted child and the adopter. By this Act, j^ayment 
for adoption is no longer permitted and no body of persons other 
than a registered adoption society, or local authority, may arrange 
for the adoption of a child. The society or local authority investigates 
the full particulars regarding the proposed adoption. A medical 
report on the state of the health of the chihl jiroposed for ado])tion 
must be obtained. 

Wilful neglect. 

W ilful neglect of children is accompanied by some measure of 
imperfect nutrition, but the degree of malnutrition usually stops 
short of starvation. It may be said that wilful starvation of a child 
or young P^son to the extent of causing death is comparatively 

ITvl'cZ / fPersons Aet, however, deflnitely 
lays dovn what derelictions of duty on the part of parents or 

Tim of oogloct or cruelty to ehildren. 
I he Act pio vides that a parent or other person legally liable to 
laintam a child or young person shall be deemed to have neglected 

him m a manner likely to cause injury to his health if he fadrto 
provide adequate food, clothing, nmdLal aid, or lodging for the 

suoi, 

relii7of'"he‘poor““ *” '''''•“"'8 ^ 

must tX7o|7Lc7orthe S ‘i!! ''•'“""''ef 

„f person 

nm cmulition of tl,o witl, respect to nutrition. 
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Dirty, unkempt, imperfectly clad children offer clear indications 
of the absence of proper parental care, and a filthy condition of 

skin and clothing, a verminous state of body and hair, with marks 

of scratching or ulceration, or even disease of the skin, assist to 

complete the picture. These conditions, when found, may be taken 
as sufficient evidence of general neglect. 

Special care, however, must be exercised in the consideration 

of the state of nourishment of children. Imperfect nutrition, as 

Fig. 8.'} 

The bodies of two aged persons who were found dead, the result of starvation. 
(By courtesy of Dr Robert Richards, Aberdeen University.) 

shown by relation of growth to age, and of height to weight, may 

arise from different conditions, such as inherited or accjuired 

disease, or feeding insufficient or unsuitiilde as to quality and kind 

of food. 
Careful investigation should be made for the existence of disease, 

or of evidence of causes of malnutrition whenever serious dis¬ 
proportion between the actual and average age, height, and weight 

IS discovered in any case, or group of cases. In order, therefore, to 
establish evidence of imperfect or inapproiiriate nonrishmeiit, as to 

ouantitv, cp.ality, or kind of food, it is not only necessary to eliminate 

diseases or conditions causative of malnutrition, hut to levien such 

evidence as tlicre may be of the feeding. This is especially necessary 

in cases in which accused persons are charged 
tion for the lines of defence most usually adopted are •''‘Imr the 

existence of disease or causes of malassimilation or iiialmitritio . 

hr polmorten. dissection, therefore, all evidences of disease, if 

preirt, Zst he noted with relation to their effect upon the pro- 
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duction of emaciation. In the absence of disease, tliere would he 
grounds for inferring that death was due to inadequate nourishment. 
It must not be overlooked that diminished nutrition may be a 
determining factor in the causation of certain diseases, and the 
difficult question of cause and efPect may arise occasionally. 

Of the diseases which present externally apparent signs of starva¬ 
tion, tuberculosis, malignant disease, and diabetes are probably 
the most common. 

In all cases, and especially those of children, the examiner 
sliould make inquiry regarding the mental condition of the person. 

Signs of starvation. 

Tlie following clinical juctures are based on observations of 
prisoners-of-war returning to this country 
during the s])ring of 1945, of Dutch persons 
shortly after liberation, and of the inhabitants 
of Belsen concentration camji. The author 
acknowledges reference to the monograph of 
Dr Janet Vaughan.^ Cases of starvation 
may be divided into two groups, namelv, 
dry cases and wet cases. In the first of 
tliese groups there was extreme emaciation, 
the body weight deviating from the normal 
by 39 to 50 per cent. In severe cases, the 
blood-pressure was not obtainable and the 
pulse was impalpable. Gross cyanosis was 
evident and the feet showed slight oedema. 
In the second group, oedema involved the 
face, arms, legs, and feet in marked degree. 
Frequently there were aseites and pleural 
effusions. Pyrexia was common and watery 
diarrhoea was the rule. In Belsen, the men 
V ere eunuchoid and the women acquired male 
characters. Anaemia was usually present. 

Burger, 8anstead, and Drummond ^ refer¬ 
ring to starvation in Western Holland state 
that three types of death were observed, 
namely, sudden, unexpected, or slow. In 
most cases, broncho-pneumonia aff’ecting both lower 
at autojjs}’. 

In concentration camps in Holland, living skeletons were seen 

bodVwdalq t-eU. of an atlult’s 

CSA • 

Fig. 84 

A subject sliowinggeneral 
effects of advanced mal¬ 

nutrition. 

lobes was found 
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Post-mortem appearances. 

The body shows an absence of fat and the skeletal muscles crross 
wasting. l ie organs are frequently pale, and the heart, liver 
kidneys, and S])leen are atrophied. The omental and mesenteric 

Fig. 8.5 

Kinaciation. 

Fig. 8G 

Same ca.se as in Fig. 85. 

tissues are lacking in fat and arc atrophied. The intestines are also 
atrophied and a non-s])ecific ulceration may affect the large limvel. 
The gall-bladder nsiially contains dark-coloured bile, gall-stones 
may be j'resent, and the urinary bladder is practically empty. 
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All adult may survive complete privation of food and fluid for 
a period of from seven to ten days. If water is taken, this period 
will be greatly lengthened and the person may survive for many 
days. Cases have been reported in which survival continued for 
as long as fifty-eight and sixty-one days. Special regard must be 
paid to the age and state of the particular person. Young subjects 
usually succumb more readily than adults, and healthy young adults 
will probably survive much older persons. 

Black ^ has carried out experiments on human subjects who 
were given an adecpiate diet and salt intake, but were deprived 
as much as possible of their water intake. The body weight began 
to fall as soon as the subject stopped taking water and the loss 
of weight was greater on the first than on subsequent days. In 
three to four days, the weight loss amounted to about 6 per cent, 
of the body weight, corresponding to 10 per cent, of the body water. 
Despite this considerable loss, general symptoms vere not severe, 
although huskiness of the throat and inability to swallow caused 
considerable discomfort. Black gives his estimate of the amounts 
of fluid in the different compartments in a normal man weighing 
70 kilograms as follows :— ^ 

Total Bodv 
Fluid. 

Percentage 
of Body 
Weight. 

05 

Litres. 

40 

Plasma 5 
Interstitial fluid 20 14 
Infracellular fluid 40 20 

Total 
1 1 

bo 1 40 i 

i i 
DEATH FROM COLD AND EXPOSURE 

In from cold and exposure in this country is most infrequent 

pnmary cause of death is attributed to a decreased' 
I sociation of oxygen from the h^mogloliin to the tissiies I h^ 

ness the bodv temnerature ^ (frwnken- 
«ymptom of drowsiness Vhich iv. oft ^ subnormal. The 
have been exposed for consider d^lp ^-^penenced by jiersons who 

probably attributable to the effects 
tion of the lirain. “ Progressive oxygen starva- 
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Post-mortem appearances. 

External. 

Irregularly-sluiped red ])atehes are })reseiit over limited areas 
of the exposed surfoees of the body (see p. 170). The situation of 

these is determined by the areas of tlie skin expo.sed to the air, 

since they are not found n])on covered portions of the body. They 

must not be contused with hypostasis which is found only on the 

dependent parts, or with the cherry-red coloration of the skin in 

carbon monoxide poisoning, which is found equally upon parts 

exposed to, and covered from, the air. The coloured areas, due to 

cold and exposure, are usually well marked on the cheeks and 

on the mucous membrane of the 

lips. These areas may be attri¬ 

buted to the marked degree of 

oxygenation of the haemoglobin 
in the blood within the capillary 

vessels which has occurred 
directly through the skin and 

mucous membrane (see Fig. 48). 

Kreyberg ^ states that the 
underlying cause of all types of 

pathological reaction to cold is an 

acute ase})tic inflammation. 

Frost-bite, immersion feet, and 
trench feet for practical ]uir]ioses 

may be regarded as synonymous 

terms. Ungley ^ who has made 

an extensive study of immersion hands and feet is of the opinion 

that the essential cause of the condition is exposure of the liml)s 

to cold, insnfiicient to freeze tlie tissues, and that immersion has no 
specific action apart from its effect in maintaining the low tempera¬ 

ture of the parts. The hands, though not immersed, may be damaged 

as much as the immer.sed foot. During the exposure period the 

skin at first becomes red, later pale yellow, then niottled, and later, 

blue or black. Even if the whole foot is black, tissue loss may be 

confined to the ends of the toes. Ungley found that men over forty 

and those under seventeen died from the effects of exposure sooner 

than those of intermediate age. + 
In true frost-bite there is a condition of arteritis obliterans not 

found in immersion foot. 

Fig. 87 

Note bright red colour of skin. 

Internal. 

The blood generally has a bright,reil colour in bodies seen 

within a comparatively short time afKr .loath, ‘I'p *" o" 'of the 
dissociation of oxygen from the haemoglobin by the action of the 

cold temperature to which the body has been exposed. 
The internal organs and the large vessels sliow a marked degi 

of coilgesnoii. Tl® brain and meningeal vessels are also congested. 
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It will, therefore, be seen that the post-inortein signs are not tlis- 
tinctive in character, and in arriving at a conclusion in any given 
case that death was due to exposure and cold, it is essential that all 
the circumstances must be investigated with care. In view of the 
similarity of the coloured marks on the skin to those in carbon 
monoxide poisoning, a spectroscopic examination of the blood 
should be made when there is any element of doubt (see p. 335). 

Sometimes evidence of freezing will be found upon the body. 
We have seen two cases of death from cold and exposure in which 
there was audible crackling on Hexing the knee joints, apparently 
due to the breaking down of frozen synovial fluid. It is not in¬ 
conceivable that the body of a murdered person might have been 
carried from a house and laid in the open in order to divert suspicion. 
Should the body have become frozen, some indication of the time 
of exposure, following death, may be afforded by observing whether 
or not rigor mortis supervenes after thawing of the body. In such 
a case, the place where the body was found should be carefully 
examined, especially wdien wounds are present upon the body, 
before the balance of evidence is finally adjusted in the determination 
of the cause of death (see p. 282). 

Gardener® quotes a personal communication from Rabinowitch, 
iMcGill University, regarding several deaths w hich the latter ascribes 
to the action of intense cold on the carotid sinus. In winter, when 
the temperature was many degrees below" zero, babies that had 
been placed out-of-doors to sleep were sometimes found dead w'ith 
nothing to account for death at the post-mortem examination. In 
these cases, it was discovered that there was a gap between the 
head covering and the blankets. Experimentally, Rabinowitch has 
been able to produce sudden death on laboratory animals by allow¬ 
ing a stream of cold air to play on their necks over the position 
of the carotid sinus. In the children and animals, post-mortem 
examination showed similar findings, namely, congestion of the 
organs and no diminution of the blood volume in the right side of 
the heart or in the veins leading to it. 

THE EFFECTS OF HEAT 

Heat exhaustion and heat stroke. 
Heat cramps. 

Heat exhaustion and heat stroke. 

seve^rheat evh" there is no hard-and-fast line between 
seveie heat exhaustion and heat stroke and, since we are in comnlete 

one hea^hnr He s ^ if'! conditions will be described under 
term hpnt^t’ ^ suggests that it is advisable to adopt only one 
erm, heat hyperpyrexia. This condition is prone to de^lon b! 

posuic to sunlight nor the presence of humidity in the 
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atmospliere necessary. C'ontrary to the view that ultra-violet and 
violet rays ])lay an iinjiortant ]iart, it is now held that the .infra-red 
and yellow rays are responsible for the condition. Obese subjects, 
debilitated persons, and chronic alcoholics are prone to heat hyper- 
jnTcxia. ^lorton believes that there is a prodromal stage of from 
one to three days’ duration, during which symptoms of exhaustion 
accom])anied by a reduced excretion of urine are shown, and that 
colla]ise may sujiervene, when the condition suggests profound shock. 

When heat exhaustion is associated with well-marked acidosis, 
the condition may merge into one of heat hyperp^Texia. Heat 
hyperpyrexia may become established without the prodromal 
stage of heat exhaustion, and the condition of heat exhaustion may 
not merge into one of hyperpyrexia. 

The symptoms and signs most frequently associated with 
exhaustion include those of collapse, in varying degree, and those of 
depression of the nervous system. Nausea, vomiting, diminished 
urinary output, subnormal temperature, or elevation of the tem- 
]ierature seldom exceeding 101° F., muscular cram]is, and mental 
depression or anxiety are frequent manifestations. The clinical 
picture of hyperpyrexia becomes established when the temperature 
reaches about 107° to 110° F. ^Mental excitement, headache, 
lack of co-ordination, delirium, convulsions, and coma form the 

picture. 
Lee ® states “ that hyperpjTexia is reached when the mean tem- 

j)erature of the body is such that the continued life of some vital 
tissue is endangered. In practice, it is the nervous system which 
is vitally affected. Should the magnitude of the external heat be 
too great, or the resources of the body for promoting heat loss be 
insufficient, the body temperature will rise to the critical point 
before thermal equilibrium between the body and its environment 

is re-established.” 
Ladell, Waterlow, and Hudson » describe the effects of heat due 

to desert climate, as ascertained from a hundred and nine cases. 
Twelve hy])er])yrexial cases had a rectal temperature ol 107 or 
more but in none of them was a history of excessive exposure to 
sun, unusually hard physical work, or lack of sleej) elicited. In 
only one case was there an excessive intake of alcohol. In all casch 
a coiuoiis amount of urine was jiassed, and the skin all over t le 
body was hot and dry. There was also partial or complete loss ot 
consciousness. The heat exhaustion tyjie of jjlness^ began " lien Hie 

daily maximum temperature was above llo ^ 

(lavs on end and the clinical picture incliidei giddiness, ^^erexia, 

headache, and constipation in varying 
dominant features were vomiting and cramps in the ‘ 

followed by arms, abdomen, feet, and kj''• Vn -iver me 
sweating and the rectal temperature was 10(l-b k. on an •. 
A;,othef type <,f illness n.anifestcl itself .luring the -o- 
the summer, by defective sweating, iiolyiiria, and a > 
severe prirklv heat. In these ca.ses, the I.I.Mal and plasn.a ohIorKles 
were dimiTtisiied despite the presence ot chlorides in the urine. 
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Post-mortem appearances. 

These are atypical as a rule. In some cases, petechial haunor- 

rhages may be found in the brain and heart. 

Treatment of heat exhaustion. 

Treat as for shock. An intravenous administration of 2 per 
cent, sodium bicarbonate in saline will prove rapidly beneficial. 
In less severe cases, alkaline solutions by the mouth should be 
administered. In all cases, a purgative should be given at the 
outset and regular bowel action maintained. 

Treatment of heat hyperpyrexia. 

The hotly temperature should be reduced by cold sponging, 
which must be repeated at frequent intervals until the temperature is 
lowered to about 102° F. It should be maintained at this level for a 
period and then stabilised at about 99° F. The patient should be kept 
quiet and a prolonged period of convalescence should be insisted upon. 

According to Ladell, Waterlow, and Hudson, the treatment 
should consist of liberal administration of fiuids l)y the mouth, 
about 1() pints daily. In certain cases, a salt intake orally, in 
daily doses of 1 ounce, is advocated. When marked dehydration 
is present, intravenous saline shovdd form part of the treatment. 
Dehydration is secondary to lack of salt rather than lack of water 
and both the blood and urine show a gross salt deficiency. 

Heat cramps. 

\ arious terms, including “miner’s cramp,” and “stoker’s 
cramp,” have been applied to this condition, which is characterised 
by painful cramps or tonic spasms affecting the muscles of the 
body. The condition occurs in those who work in hot atmosiffieres 
iiml IS caused by the excretion of large quantities of sodium chloride 
tlirough excessive loss of perspiration. 

Treatment. 

The condition is quickly relieved by the administration of 
sodium chloride by the mouth, a level teaspoonful of salt dissolved 
m a quart of water or rectally, a 1 per cent, solution of sodium 
chloride. J^odiiim chloride taken in tablet form is a valuable and 
efficient prophylactic measure. For the primary relief of excessive 
pain sedatives may be given. t*xcessu e 
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CHAPTER IX 

THE MEDICO-LEGAL ASPECTS OF WOUNDS 

All lesions of the body, external or internal, caused by the 
application of violence may be designated as wounds. 

A wound is therefore a solution of continuity of any of the 
tissues of the body caused by injury. 

By the Offences Against the Person Act, 1861, which applies to 
England, provision is made for the punishment of those who inflict 
injury upon others. The sections of special importance in regard to 
wounding are :— 

Wounding or causing any grievous bodily harm to any person 
bv any means whatsoever with intent to murder is a felony. 

Wounding unlawfully and maliciously by any means whatsoever 
or causing any grievous l)odily harm to any person or shooting 
at any person or attempting to discharge any kind of loaded 
arms at any person with intent in any of these cases to maim, 
disfigure, or disable any person, or doing some other grievous 
bodily harm to any person is a felony. 

Wounding unlawfully and maliciously or inflicting any grievous 
bodily harm upon any person either with or without any 
wea]ion or instrument is a misdemenour. 

The terms “ bodily harm,” “ injury,” and ” grievous bodily 

harm ” are not defined in the Act. . 
In Scotland, there is no Act corresponding to the Offences Against 

the Person Act, but such offences are criminal at common law. 

WOUNDS IN RELATION TO DANGER TO LIFE 

In order to convey some meaning to the minds of others with 
respect to the relative gravity of wounds, certain descriptive teims 
have been a])plied to them, and medical practitioners should ha\e 
cTeIr and definite conceptions of what are meant by these terms, 

i s «1 woun,! means one in which the les on .s neither extensive 

si 
3erious with relation ^ the^ » 

a moru, wonm. - "Xet ^ 

th^p^^ o.an. or with 

tlie general functions of the body. 
^ 236 
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Wounds involving the following structures are the cause of many 
deaths within short periods after their infliction :— 

The heart and large blood-vessels ; 

The brain and upper part of the spinal cord ; 

The lungs ; 
The stomach, liver, spleen, and intestines. 

From time to time unexpected recoveries occur, for example, 
Singleton ^ records a case of wounding which involved the inter¬ 
ventricular septum of the heart with survival for forty-five days 
after operation. He also describes further cases in which recovery 
followed the suture of a wound in the wall of the left ventricle, 
wounding of the pericardium, without operation, and the lodgment 
of a bullet in the right ventricle, the patient remaining well after 
a period of two years. 

In another of his cases, a bullet had perforated the wall of the 
left ventricle, and without operation the patient lived for eleven 
days. Many other cases coidd be cited to illustrate recoveries 
which were not anticipated. 

hrecpiently, we have seen homicidal deaths which were caused 
either by penetration of one of the cavities of the heart, the aorta, 
the pulmonary artery, the common carotid artery, the jugular 
vein, or the femoral vein. In these cases death followed almost 
immediately. 

With regard to w'ounds of the abdominal viscera from applied 
violence, serious wounding may be present without any visible 
external mark of violence on the abdominal wall, 
rpi ^ wound is dangerous to life only when the danger is imminent. 

he term should not be employed to designate a wound which 
originally simple in character, becomes dangerous from unexpected 
complication such as erysipelas, or septicaemia, even although the 

ounded person may die as the result of the complication. Grievous 
)0(iy larm is inflicted when the injury causes some measure of 

iffects thrheMtrortLn peJLfr'' injured person, and so 

WOUNDS IN RELATION TO CULPABILITY 

liuiMnTein^'" tT ‘‘'1“'? s«lf-existent human being l,y anotlier 

i:o;rointr-«;mtrnSr;:ee'; 

A wo,nan who kills a person who attempts to .-ape he,- ; 



A person wlio kills another in self-defence, provided that the 
force or means used is not more than is necessary for the 
])ni pose of self-defence, that there is reasonable apprehension 
that tlie attacker intends to inflict serious injury or to kill, 
and that there is no opportunity for the person attacked 
to apply to the public authorities for i)rotection or to make 
his escape. 

To constitute the crime of murder, there must l)e wilful and 
malicious intent to kill, or a wicked recklessness as to the conse- 
(piences. In {Scotland, the term culpable homicide is apjdied to 
the act of one who kills another while doing an unlawful act, or by 
his gross and wicked negligence, without any wilful and malicious 
intent to kill, or by a wicked recklessness as to the consecpiences. 

There are three groups into which cid])ahle homicide may be 
classified ;— 

1. Wdiere there is intent to kill, and the homicide is neither 
murder nor justifiable homicide, for example, when there 
is gross provocation. 

2. Where there is no intent to kill, hut death results from un¬ 
lawful conduct by the ])er.son responsible. 

3. Wliere homicide is caused by negligence or i-ashness in the 
performance of a lawful act, for example, driving a motor 
car. 

In Kngland, the analogous term for this crime is manslaughter. 
In England, suicide, or self-murder, is a crime. In the event of 

the act being unsuccessful, it is punishable. If two persons agree 
to commit suicide together, and one of them recovers, the survivor 
may be charged with the murder of the other. In Scotland, the 
general practice has been to limit proceedings to those cases in 
w'hich the attempt constitutes a breach of the public peace. 

In the crime of murder, the accused must accept the risk of the 
state of health, age, and sex of the deceased when the injury was 
inflicted, and he is also res])onsible for the result of the treatment 
of the injured person. In England, if the injured person survives 
the injury for a year and a day, and death supervenes thereafter, 

the crime committed ceases to be one of murder.- r ^ ■ 

When skilful surgical operative procedure is required, following 
the infliction of a wound, and after it the injured person dies, the 
nerson who caused the wound is chargealile either with tlie crime of 
murder, or culpable homicide, or manslaughter. In such «rcuin- 
stances, however, it would be competent for counsel on behalf ot 
the accused to lead evidence to prove that the treatment was not 
skilfully aiiiilied. If the [lersoii who applied the treatment is . 
registeml medical practitioner and if it has been ajiphed for the 
purpose of cure and in good foitli, the assau ted person would f e 
i-onSdered to have been skilfully treated, unless proved t at 
the original injury was not in itself dangerous to life, oi that 

imjn-ojier tnvatimmt caused death. 
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Remote causes of death in homicidal cases. 

In the case of If. v. Mr .luslic-e lOrle ruled that where a 
wound is indicted whicli, in the judgment ot competent medical 
advisers, is dangerous, and the treatment which they bona tide 
ado])t is the immediate cause of death, the i)arty who inflicted the 
wound is criminally responsible. In the case of R. v. Holland,"* 
Mr Justice Maide ruled that it made no difference whether the 
wound was in its own nature instantly mortal or whether it became 
the cause of death by reason of the deceased not having adopted the 
best mode of treatment. The real question was whether, in the 
end, the wound was the cause of death. 

In November 1!)38, at Denbigh Assizes, during the trial of a 

Fig. 88 

Incised wound of scalp. Note curved abrasion close to anterior 
angle of wound. 

nuin on a charge of manslaughter, it was stated that the death 
of the deceased was not the result of the injury inflicted by the 
accused, but on account of the itrolonged period of antestLsia 

bullet had been about to be removed. This accident had caused 

S Dul 'f opemtion had been resumed, the location of the 

Sir 
<!...■ to Chlorofnr.,, The aooueecl vvae fou.ul not K.liHy" 

CHARACTERS OF WOUNDS 
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8lioiil(l be |.roi)eily dcsigiiaied. For t his purpose we eiassily wounds 
as tollows :— 

Incised wounds. 

Lacerated w ounds. 

Contusions or bruises. 

Abrasions or scratches, 

hdrearm wounds. 

Incised wounds. 

An incised wound may be defined as a solution of continuity 

without loss of substance. Such a wound is jjroduced by a sharp- 

edged instrument, such as a 
knife, scissors, glass, the sharp 

edge of a metal vessel, or earth¬ 

enware, among others. Such 

instruments may be used either 
to cut or stab. 

The form of an incised 
wound depends upon the 

method of using the instru¬ 
ment. When it is used as in 

stabbing, the form of the wound 
is fusiform or spindle-shaped, 

due to the grea ter gaping of the 
tissues in the central part of the 

wound, but Avhen it is used for 
cutting, the wound will show a 

more or less linear contour. 

The degree of gaping or retrac¬ 

tion dejiends upon the amount 

of elasticity of the tissues 
severed, and upon the direction 

of the wound. A wound made 

in the direction of the muscle 

fibres will gape less than one 
made at right angles to 

them. 
The edges of an incised 

wound are clean-cut, regular, 
and well-defined, begin ab¬ 

ruptly, show maximum retraction in the centre, and terminate 

crradually. An incised wound usually causes copious bleeding. ith 
relation‘to the class of weapon which jiroduces stab w ounds, the 

wounds are broader than the thickness of the blade which causes 

them, and their length is usually somewhat less than the l^readth 

the instrument. This is caused by gaping of the edges with a 

resultant slight decrease in the length of the wound. ^ 

incised wound has passed through a limb the "'"''"'I 
likely lo be smaller than that of entrance, because of tlu, fomm 

Fig. 80 

Still) wound of chest. 
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indistinguishable in size. . • 
Under certain circumstances, and in certain situations on tiie 

body, wounds produced by a blunt instrument may simulate the 
appearances of an incised wound. These wounds are usually toiim 
over bone which is thinly covered with tissue, in the regions ot 
the head, forehead, eyebrow, cheek, and lower jaw, among others. 
When siicli a wound exposes hair-bulbs at its edges, it is possible 
by examining these carefully to decide whether they have been 
cut or crushed and thus establish whether the wound was caused by 
a sharp or blunt instrument. As a rule, especially in the living 
subject, a wound jiroduced by a blunt instrument will disclose some 
degree of bruising and swelling of the edges and the deeper tissues 
will be less cleanly severed than when divided by a sharp-cutting 

instrument. 

Lacerated wounds. 

The.se wounds are caused by forcible contact with blunt instru¬ 
ments, and their edges are irregular, with a varying degree of tearing. 

Fig. i)0 

Homicidal injuries. Note lacerated wounds on head and riuht hand. 
The wri.sts are tied together. 

As a rule, there is an absence of corresjiondence between their shane 
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may produce a flap-like tear. ].acerated woumla are usually accom- 

panied by a varying degree of 
contusion at the edges, and when 
death has not been immediate 
the margins frequently show a 
degree of swelling. The extent of 
contusion and swelling found will 
depend upon the degree and in¬ 
cidence of the concussive force, and 
the resistance of the tissues. 
When the site of injury involv^es 
tissue overlying bone, as on the 
scalp and face, bruising may be 
marked. L/aceratecl wounds may 
or may not bleed much. This 
depends upon whether the blood¬ 
vessels are wholly or only partially 
severed ; in the latter case, because 
of the inability of the vessels to 
retract, bleeding may be profuse, but 
in the former, the severed ends may 
retract and seal with clot and, con¬ 
sequently, there may be relatively 
little luemorrhage. Lacerated 
wounds usually show some loss 

of substance, the jwocess of healing is slow, and an extensive scar 

Fio. !)l 

.^^ulti2lle lacerated wound.s caused 
by kicking. 
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Fig. 98 

Multiple lacerated wounds on the back of the scalp produced 
hoinicidally. 
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ay robult It, iimst not be forgotten that in certain instances 
the edges ot a lacerattal Avoinid may ai)|)ear quite regular wlien 
examined hy tlie naked eye, and the use of a magnifying glass inav 
h(‘ necessary to disclose the existing irregularities. ” ^ ^ 

Fig. 1)5 

Tiaiisfixation by a spiked railing. The boy fell from a window on the first 

floor and the metal rod hatl to be severed at its base to permit the removal of 

the patient to hospital. He survived the injury for a period of fourteen hours. 

Incised and lacerated wounds may puncture the tissues, pene¬ 
trate a cavity of the body, or perforate or transfix a limb (see Fig. 

Fi(i. !)b 

I.iacerated wounds of the head and 

face caused by repeated l)lows against 

the wall of a room. 

95). More usually such wounds 
are incised, but comparatively 
blunt-pointed, thin weapons may 
also produce them. An element 
of bruising of the edges may 
be ])resent, depending uj)on the 
nature of the weajion used. A 
punctured wound is one that 
])ierces the tissues. The term 
“ penetrating ” should be used to 
designate a wound winch, jiassing 
through the tissues, enters a 
cavity of the body, such as the 
thorax*or abdomen. A perforat¬ 
ing wound is one which transfixes 
the tissues, for example, by 
jmssing through a limb. The 
depth of such wounds is greater 
than the length or breadth. To 
indii^ate the general character of 
the instrument which inflicted 
such wounds, the terms “ incised ” 
or “ lacerated ” should be in¬ 
cluded in the designation of the 
wounds, for example, punctured- 

incised, punctured-lacerated, perforating-incised, and penetrating¬ 

lacerated. 
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Fifi. 97 

Miilti|)le lacerated wounds of the scal[). 

Fio. 98 

Multiple lacerated won,ids of the head dne to blows l,y an iron bar. 
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Contusions or bruises. 

Some degree of contusion is frequently found in or around 
le etges of lacerated \vounds, and firearm wounds The term 

contused M ound should be abolished, since wounds are either caiS 
by sharp or blunt mstruments. If the edges of an incSd or a 
lacerated wound show contusion, the fact ought to be noted, but the 
nature of the _wound will determine the group to which it beloncrs 
and indicate the class of weapon which has produced it. The term’ 

incised ought to be used only to signify a wound caused by a 
cutting instrument, and the term “ lacerated ” to a M ound caused 

Fig. !)!» 

Bruising. Extravasation of blood and infiltration of the 
muscular tissue by corjiuscl^s. X 65. 

by a blunt instrument. The element of contusion, M'hen present, 
should be treated only as an incidental fact, suggestive of the 
probable amount of violence used, and the likely type of Meapoii 
employed M'ith relation to the injured part. 

A contusion may be defineti as a breach of continuity of the 
structure of the true skin or subjacent tissues M'ithout loss of external 
continuity, caused by the ajiplication of a blunt instrument. As 
the result of the injury, blood extravasates from the damaged 
vessels and infiltrates the surrounding tissues, thus giving rise 
to the condition sometimes termed ecchymosis. Contusions or 
bruises vary in size from a small discoloration to an extensive 
swelling, as in luematoma. The extent of rupture of the su) 
cutaneous ves.sels depends, under normal circumstances, upon tMO 
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principal factors, namely, the severity of the eoncussive force and 
the vascularity of the part struck. The extent of a bruise may in¬ 
crease considerably after infliction, due to continued extravasation 
of blood and infiltration of the tissues. This may also be seen after 
death as the residt of the diffusion of blood pigment. When 
bruising is deep-seated, the surface appearance may prove to be 
misleading, since the colour change may be slight in comparison 
with the amount of blood which has collected in the deeper tissues. 
Lax tissue frec}uently bruises more readily than firm tissue, for 
example, the eyelid as opposed to the palm of the hand. The 
time of onset of discoloration varies in different circumstances, 
and the colour depends upon the 
amount of blood extravasated 
together with its distance from 
the surface of the skin. After 
bruising has commenced, the 
bruising tends to dee])en in colour 
until the blood ceases to be 
effused. The part shows some 
swelling. Later, the blood separates 
into serum and coagulum, and 
as the serum is absorbed 
the swelling becomes reduced. 
Gradually the clot also becomes 
absorbed, and during this process 
the bruise undergoes changes in 
colour—from violet to blue, from 
blue to green, from green to yellow, 
until, at last, the skin assumes its 
normal hue. Hsemoglobin in an 
enclosed space or cavity is acted 
upon by tissue enzymes. These 
are responsible for the formation 
of haematoidin which produces a Bnii.sing. 

chocolate colour. The infiltrated 

blood cells through the action of histiocytes, idtimately produce 
bihrubm winch imparts a yellow colour to the bruised area ^ 

I after consideration of all the 

»ten “f 
that the part where the extern iY r. ", also be remembered 
in the case of deep-.seated eyfr-Zv *^°^‘^^ation ajipears does not 

exact point of applieatkm of tbe v72ncr 

of .i,c planes „f areolar tissue an., n.useles ilrriubslte;" 

FiCJ. 100 
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l)arts of the body, the discoloration, due to infiltration of hlood 
may show itself either above or below the part struck ’ 

Severe internal injury may result from the forcible aiiplication 
ot a blunt instrument without any apparent surface bruisincr 

In scorbutic, purpuric, and haemophilic subjects the amount of 
discoloration ])resent in bruising may be out of all proportion to the 
amount of violence used, and if the presence of such a factor is not 
recognised, very erroneous opinions may be formed. 

Under certain circumstances, ecchymosis may residt from causes 
other than application of external violence. In cases of whooping- 
cough, on account of the explosive nature of the cough, ecchy- 
niosis is quite commonly found in the conjunctivse, and, less 
frequently, in the face and neck. When through embarrass¬ 
ment of breathing there is increased blood-pressure, small and 
spontaneous extravasations of blood may result, as, for example, 
in asphyxial cases. 

Ante-mortem and post-mortem bruises. 

The signs which are indicative of ante-mortem production of 
bruises are swelling of the tissues, discoloration of the skin, 
extravasation of blood into the true skin and subcutaneous 
tissues, with infiltration. When a bruise is well developed, an 
examiner is justified in assuming the view that it was produced 
during life. Nevertheless, for medico-legal purposes, a microscopical 
examination should be made to verify the presence of infiltrated 
blood. Since infiltration is possible only while the heart is beating, 
this sign is conclusive that the injury was produced during life 
(see Fig. 99). While molecular life remains in the tissues, consider¬ 
able violence ap])lied to a dead body with a blunt instrument will 
produce a slight degree of blood extravasation, but never to the 
same extent as during life, and infiltration of the tissues will be absent. 

Suspected areas of bruising should always be incised to 
differentiate them from colour marks due to hypostasis, since both 
conditions may coexist in the same region of the body. Jn bruising, 
extravasated blood is present, but in hypostasis the severed small 
vessels are filled with blood and extravasation is absent. 

Abrasions or scratches. 
An abrasion is the most trivial form of wound, being restricted 

to skin injury. Such injuries may provide very significant indica¬ 
tions in certain cases. The causative agent is frequently a finger¬ 
nail, and the scratches so ])roduced may be found on many parts 
of the body. The face, neck, arms, thiglis, and female genitals are 
fairly common sites. They may be associated in minor degree ^ut i 
ligature marks uyion the neck and with cases of throttling, me 
regions of the inner sides of the thighs and genitals may be abnided 
in rape cases where there has been considerable resistance. Ifieir 
form, extent, and location will depend on the circumstances of eacii 
case They are commonly found in vehicular accidents, more 
particularly when the body'has been dragged over a rough siirtace. 
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Fio. 101 

Multiple abrasions and contusions. 

Fia. 102 

Abrasions on thighs due to finger-nails. 



250 
MKDK'AL -iUKISPKUDKNCK 

U uninfccfT I ■* "'■“‘y' ‘I’'’ fexion 
preZt f hr’n !"^ n Abrasions of ,,ost-.nortem origin 
p cut a brounish-yellow, dried, parcliineiited aiipearance, and 

Fig. in.-} 

Abrasions on the face. Contusion on right shoulder. 

there is no evddence of bleeding. A similar condition may occasion¬ 
ally be found on certain areas of a dead body due to the obliteration 

Fig. 104 

Abrasions showing pattern of motor car radiator, d’hc siiliject was run down l)y 

a motor car and died from head injuries. 

(liy courtc.sy of Dr itobert iliehards, Aberdeen University.) 

of fine capillary vessels. Those inflicted some time before death 
will show some evidence of vital reaction, including congestion ot 

the vessels in the dermis under the site of injury. 
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Firearm wounds. 

The appearances of these wounds must, in considerable measure, 
depend upon the exact conditions of the individual case under 
examination. Some of the conditions which may affect the 
appearances are :— 

The nature of the weapon which fired the shot. 
The shape and composition of the missile. 
The range at which the weapon was fired, as affecting its velocity 

at the moment of impact. 
The part of the body struck in relation to the amount of obstruc¬ 

tion experienced by the missile in its passage through the 
tissues. 

The direction of fire. 

The types of firearms which will receive consideration are :— 

The revolver. 
The automatic pistol. 
The rifle. 
The shot gun or sporting gun. 

The revolver. 

This has been so designated on account of the fact that the 
weapoii has a cylindrical magazine situated at the rear of the barrel 
which is capable of a revolving 
motion, and which has accom¬ 
modation for five or six car¬ 
tridges, each of which is housed 
in a separate chamber. After 
a shot has been fired, the 
circular magazine is rotated by 
the cocking of the hammer, 
and in this way the next car¬ 
tridge is brought into proper 
position for firing. The car¬ 
tridge of a revolver bullet has 
a projecting rim around the 
edge of the base, and the bullet 
is compased of lead or lead 
mixed with an alloy. Revolver 
ammunition i.s sometimes 
charged with black powder, 
although smokeless powder is 
usual. This type of weapon 
has a muzzle velocity of about 
bUU feet per second or less, 
and is termed a low-velocity Fio. lOo 

' Entrance wound of revolver bullet which 
When a revolver is fired at Tattooing by powder 

very close range, almost in ‘I'ound wound. The 
<la.konc<l area above is due to 8corchin.r. 
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1. The bullet strikes the hloek. 

2. The bullet has penetrated into the 

l)loek. Note how ({uiekly the 

fibres of the wood tend to close 
the hole. 

3. The bullet has been slightly deflected 

by the grain of the hard ash 
block. 

4. The bullet breaks through the block. 

5. The bullet emerges, shallering the 

wood and being partly dis¬ 

integrated itself. 

' ic. I (Mi 

.\-ray study of calibre -22 l.ullet in wood block. (Exposure time 1 microsecond.) 

(liv courtesy of Life magazine, New York, ami t he Westinghouse Laboratonc.s, 

Mloomfield, N.d.) 
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contact, with the body surface, 1 he wound of entrance is not circular 
in contour, but is crnciforni or stellate with lacerated edges. This 
results from laceration of the tissues with some excavation due to 
expansion of the liberated gases. When the site of the injury is 

Fig. ]07 

Entrance wound of revolver 
bullet which passed through 
head. Size of wound is indi¬ 
cated by circular disc of paper. 

hair-covered, the hairs will show evidence of singeing, and when 
the ammunition has been charged with black powder there will be 
burning, in varying degree, around the entrance wound, together 
with an irregular ring of carbon deposit, usually about a quarter 

Fig. 108 

E.vit wound, in same case, larger than 
entrance. The edges are everted. 

Fig. 10!» 

Exit wound of revolver bullet. Note 
underlying haunatoina. 
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il/or Put is ,„ore 
the projectile SuchTi"" ai)proximateJy to the size of 

inverSrof the “clU SL: r 

conar'’*wTr,'« ’'J gZZ 
an absence of ZrnS^: 

evulence of bruising and of powder marks. At a range of about 
I- inelies and over, tlie skin around tile wound does not, as a rule 
show evidence of jiowder marks. ’ 

of snialler size tlian the wound of entrance. With increased range 
this finding i.s usually reversed and the exit wound is frequently 
arger than the wound of entrance, <lue to laceration of tissue 
by the bullet being deviated in its passage through the body 
as a result of deflection in varying degree. When the projectile 
encounters bone the extent of deflection may be very great and 
the behaviour of the bullet may display many vagaries in the ter¬ 
minal part of its course. Should splintered bone be carried before 
it the tissues are lacerated, and the resultant wound is frequently 
ver\ large. Except in contact shots, the wounds of entrance and 
exit may be of similar size when obstruction has not been 
encountered by the bullet. 

It is unwise to dogmatise on the characters of revolver wounds, 
especially in regard to wounds of entry, since so much depends upon 
the pattern, calibre, and condition of the weapons which may 
Iiroduce them ; there are also many other factors which must be 
taken into consideration. With the view of determining the likely 
range at which a wound was inflicted, firing experiments, with the 
suspect weapon, should be made and the results of the tests care¬ 
fully examined in relation to the known ranges. Microscopical 
comparisons can also be made between the particles of carbon 
remoyed from the region of the entrance wound and from the 
yarious experimental targets. 

The automatic pistol. 

This type of firearm is so named because when a cartridge is 
fired, the empty cartridge case is ejected, and a new cartridge slips 
into the breech automatically, as the result of the recoil. The 
cartridges are contained in a yertical magazine in the stock of the 
weapon, which usually holds six to seyen cartridges. This class 
of firearm is better termed “ self-loading ” than automatic, since, 
as Burrard points out, an automatic firearm is one which will 
continue to fire, and go on firing, so long as the trigger is held back, 
whereas in all “ self-loaders ” the trigger must be pressed for every 
shot that is fired. The cartridge case, which is almost rimless, 
(‘ontains smokeless powder. Since this type of weapon fires a 
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Fig. 110 

Suicidal wounding Oy service rifle bullet at contact range. Note 
extensive laceration around entrance wound and dejwession of 

frontal bone due to fracture. 

4^ ■' 

Fig. Ill 

Fxit wound in case illustrated in Fig. Ho. 
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bullet with a muzzle velocity up to 1,200 or more feel. |)er second, 
the outer casing of the j)rojectile is coinjmsed of hard metal such as 
nickel, steel, or cupro-nickel, although the inner core is composed 
of lead. The wounds produced have the characters of those already 
described under revolver wounds. 

Fiu. 112 

X-ray study of calibre -22 bullet passing through bone. 

(Kxi)osure time 1 microsecond.) 

Hadiograj)!! showing the destructive action of a bullet ))assing through a piece 

of beef shin-bone. The pressure has forced the marrow out of the bone and 

the splintering of the bone and broken ])articles of the bullet may be seen. 

(Jiv courtesv of magazine, New York, and the WTstinghouse I.aboratories, 
' ■ ^ liloomfield, N.d.) 

Propellant powders. 

Wiick powder, or gunpowder, is coTiiposed of ]>otassiuTii nitrate, 

sulphur, and charcoal, and grey, or smokeless powtler, of nitro¬ 
cellulose or of a comhination of nitrocellulose and nitroglycerine, 
gelatinised, to retard the rapUlity of the explosion and ‘0 '»aintam 
S uniform pressure on the jirojectile. Smokeless powder is grn« i« 

into solid cylindrical iiatterns. The combnsyon of 
Tiowder produces much less llame and smoke than eomhnstio 
back powder, since the process is more elheiently performed with 

l e foriner than with the latter. The powder dejiosit around the 
tun” Tven'r close range, is niiich less when smokeless powder 

i.s used, and around wounds inflicted at a range > 
burning and tattooing are much less marlasl. 
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Fig. 113 

Entrance and exit wounds ])y service rifle bullet. Abrasion in i)ul)ic region 
caused by im23act of bullet with stem of button on great-coat. The femur 

was fractured. 

Fig. 114 

Exit wound of .service rifle bullet. 

n 
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Ammunition for riflc.s and shot guns. 

(P>y eouitesy of the f’ity of (Glasgow Police.) 
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The rifle. 

I . I . . . 1 , . ' - OllUll 

a high initial velocity the bullets frequently pass through the body, 

aiK it no resistance to their passage has been encountered, the size 

and shajie of the entrance and exit wounds may be very similar 

except, perhaps, for some inversion of the edges in the former and 

eversion of the edges in the latter. The tissues through which the 

Fio. 120 Fig. 119 

Eiitrancewoiir.cl,on upper li]),])n)(hK 0(1 tlxit wound ])rodueed l)j' the same 

by bullet from military rifle. Note bullet as in Fig. 119, and by s})lintering 

tatt(mingof face with powder particles. of bone. 

jirojectile has ])assed are usually the seat of bruising in varying 

degree. Those who have had war exjierience are able to appreciate 

the wide range of variation and character which such wounds may 

jiresent. The effects of high velocity iirojectiles show many vagaries 

and most unexjiected injuries may be found. The entrance wound, 

as a rule, approximates the size‘of tlie bullet which has produced 

it. If, however, bone is encountered by the missile in its passage 

through the body, there may be considerable deflection, or 

splintering of bone or both. When the bullet thus deviated from 

its path jiloughs through the tissues to force an exit, or when 

frairments of snliiitercd boiie are forced out through the tissues. 
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Fig. 121 

Infra-red photograph of entrance wound on back of head. 
Projectile was of -22 calibre. Note cross-shaped contour of 

wouiifl due to close range. 

of a piece of wood. 
lUlS 
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Hi, at sliort nuiges. wlien a riHe bullet lias passed tliroui!l, „„,re 

l.a„ one nnb for _exan.|,lc, the thighs, although the entrZe 
uoiind of the hmh hrst struck is frequently fully consistent with 
expected characters, the exit wound is lacerateil and large, desphe 

Fir.. 123 

Suicide with a military rifle. The skull was eommimited 

and the brain, seen Hus])ended in the underfj;rowth, was 

forcibly ejected from the cranial cavity. 

the absence of fione dainatre. The entrance wound on the second 
limb may show very extensive laceration, several inches in 

diameter, due to alteration in the jiath of the flight of the bullet 

experienced by traversing the Hrst limb. 

The shot gun or sporting gun. 

These weapons have for their projectile collections ol small shot 

which vary in size, depending u])on tlie tyjie of cartridge emjiloyed. 
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The l<.‘a(l pellets are held in position by A\a(l.s, one plaeed between 
the powder and shot charties, the other on the top of the shot 
charge, and held in position by the end of the stout ])aper cartridge 
ease turned ov^er against 
it. After firing, the pel- 
lets dis])erse soon after " 
their exit from the barrel, ^ 
and this dispersion in- 
creases with the range. 
The degree of disj^ersion 
can be controlled to .some P 
extent by a “ choking ” 
device near the ter- 
mination of the barrel. 
This takes the form 
of a slight constriction 
which varies in degree in 
different weapons. To 
describe this, such terms 
as fidl choke and half 
choke are used. In cer- 

Fig. 124 

Suicidal wound on left side of chest h}' sporting 
gun fired close to clothed body surface. 

tain weapons there is no “ choke ” device. If a shot is fired close to 
the body surface, u]i to a few inches, the shot enters as a mass, and 
m addition the liberated gases and flame lacerate the ti.ssnes, which 

Multi,,I,. „f clotljii.g 

(see Fig. 12(i). o 

cinuiliir' woiinti ah,)i„ |; •> "■'■fKiiliirlv 
1:^4,. T,,.,. twn 

05 
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bon dej)osit, aiKl tattooing. So far as dispersion is eotieerned, 

itli a halt-choke gnn tlie pellets will show a spread of about 

Fig. 126 

Wounds produced by pellets from sporting gun fired at about 10 yards. 

Some 207 pellet wounds present, covering maximum spread of about 

12 inches. Injury on left buttock is a bruise. (Figs. 12") and 126 l)y 

courtesy of Chief Constable of West Riding of \orkshire, Wakefield, 

and Dr P. L. Sutherland, W'akefield.) 

) inches in diameter at a range of 5 yards, about 12 inches in 

liameter at 10 yards, about lb inches in diameter at 15 yards, 
and about 20 inches 

diameter at 20 

To determine 

the dispersion at the 
same ranges Avith a 

gun of “ full choke,” 
an approximate 

method is to deduct 

a quarter from the 
measurements of 

these diameters of 

sjiread. At a range 

of over a yard and 
up to about 3 yards, 

evidence of burning 
disappears and jirob- 

ably only hiint tat¬ 

tooing Avill be found. 
Fig. 127 Ileyond a yard, the 

Abdominal wound by sporting gun. entering shot jnodiices 

,n irresular wm.n.l. and. as the result of enmn.encine ,lisp,.rsion of 

bo Dollets indivudual pi'llet holes may l)<‘ defei tid. 
Who.I sniokeless |«'«a<.r is n»e,l, hlaekening an.l tattnoiuf? w.ll 

»e less marked at all ranges than with black powder. 
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WitIUcr'’ i(‘( ()iniiK‘ii(ls I lie use of iiilVii-rcd photo.nni |)liy lor (ii<‘ 

(Iftcriiiiiiatioii ol powdc'r iiiai'ks on do!liiitj^ and finds it- of con¬ 
siderable assistance in the estimation of range. Smokeless powder 
residues do not give a dense black pattern of individual s])ots when 
})liotograj)he(l with infra-red light, but black powder residues do. 
Jfy this method a permanent graphic representation of the })Owder 
residue pattern is produced without destruction or alteration in the 
fabric. Blood-stains do not greatly interfere. 

Accurate estimations of the pellet patterns at different ranges 
are not possible, since so much depends upon the idiosyncrasies 
of individual cartridges. Tliis is due to the fact that the card¬ 
board wad is so frequently dislodged in an oblique fashion that 
turbulence of the shot occurs within the barrel and thus affects 
the pellet patterns at otlier than close ranges. With regard to the 
size of the area of wounding produced by a sjiorting giin almost 
irrespective of choke, an approximate estimate, at different ranges, 
may be obtained by using this simjjle formula :— 

If X = range in yards, then the diameter of the wound = (X + 1) inches 

It should be clearly understood, however, that the dimension of 
the area of wounding, as calculated in the foregoing, is that of the 
cone of the shot sjiread, measured on a plane perpendicular to 
the line of fire and upon a relatively fiat surface. 

Identification of firearms. 

Since the revolver, the self-loading pistol, and the rifle, fire a 

I op—Striker pin impres.'iions on fired 
Foot—Rifling marks on fired 

cartridge ea.s(‘.s. 
bullets. 

Single bullet, it is necessary to niak( 
bullet m a state of stability durimr ip provision to maintain the 

])a,ssage Ihrough the muzzle 
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1. The charge just before entering the wood 
block. Tlie rear end of the charge is 
spread l)y the ])ressure action of the 
wad. 

2. Tlie charge has entered tl\e Idoek. Note 
the ])ressure wave in the wood block 
travelling ahead of the charge. 

Fio. 129 
X.my xtiKly of a ahot-Bon charge passing throngh a woo,I Mock. 

(|.;xi,o»ureti,,roln,,c,o.s«o^ 

,,y oouHcsy of /o7c 
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of the weapon and (hiring its flight, 
on the interior of the barrel from 
breech to muzzle, which consists 
of a number of grooves which 
are cut longitudinally. Although 
parallel to each other they 
assume a spiral formation. 
Between the grooves are elevated 
surfaces termed lands. As the 
bullet passes along the barrel of 
the weapon at high sjieed its 
surface comes into intimate 
contact with these lands, forcing 
it into a spin which, when the 
bullet emerges from the muzzle, 
exerts a type of gyroscopic 
action. A fired bullet will thus 
show indentations of a series of 
slanting parallel grooves, vary¬ 
ing in number from four to 
seven, made by the lands. The 
pattern of the rifling in weapons 
of different manufacture varies 
both in number of grooves and 
direction of the riflings. The 
markings upon fired bullets 
thus become ol hisih value iii 

This is effected by the rifling 

Fig. 130 

Entrance wound caused by sporting 
gun at close range (see Fig. 131). 

been fired. the identification of the weapon from which thev have 

Fig. 131 

E.\it wound in the same case (see Fig. 130), 
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Fired cartridge cases also may be identified witli tlie firearm from 
which they were ejected. Snch investigation is based on the facts 

that an individual firearm will impart to the cartridges which it fires, 
its specific imu'kings on the breech face and striker. In selfdoading 

and automatic weapons, the ejector mark upon a fired cartridge 

may be compared with the characters of the metal block of the 

firearm which causes the ejection of the cartridge. For comparison 
])nrposes, test rounds shonld be fired from the suspect weapon and 

the cartridges compared in detail Avith those under examination. 

It is more difiicnlt to establish identity by means of a fired bullet 

than by means of a fired cartridge case, since there is more chance 

of a static pressure mark on the latter than sliding pressure on 

Fu!. i:i-2 

('oin])anson i)hotoiiiicrogra])h. Matching of fand 
engraving marks on crime and test I)ullets. 

(By courtesy of the City of (ilasgow Police.) 

the former. Cartridge case markings are also more easy to 

interitret The greatest care must be exercised m removing a bullet 

from a bodv so that marks due to artifact, such as scratches are not 

nroduced on the bullet. Such markings may vitiate subsequent 

identification of the iirojectile. When necessary, tlie use of forceps, 

tlie criiniing arms of xvlhcli l.ave been covered witl. rubber tubing, 
is recommended. Wlien the liullet lias lieen extracted an identifica¬ 

tion mark slionlil be engraved upon its base. 
Since tlie identification of firearms, and tbcir projectiles should 

ahvavs be undertaken by firearm exfierts, the necessarvyeciniiqne 

lias Iwen omitted. The reader who desires siicb nilormation should 

“"ddm ule'or-nbm aolom lofttVeco^ of bullets has been 

reported. The been 

success in two mur ^‘j (..j^es the bullet was recovered irom a 

gXt of clal an.r,nua e^vlited from a building foundation.. 
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A H 

Fig. 13.3 

C 

A, Muzzle of self-loading jiistol. B, Infra-red photograph of seorehed 
area on clothing showing contour of .d. C, Ordinary photograph of 
scorched area on clothing. The outline showed that strong jiressure must 
have been apiilied to the surface at the moment of firing. Such contours 

are of imjiortance in the reconstruction of crime. 

(By courtesy of the City of Glasgow Police.) 

Fig. 134 

Bullet track through cerebral hemisi)heres 
-Note laceration of brain ti.ssue. 
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Bullet wounds of the head. 

\\ lien a bullet enters the skull and enier<>:es, an examination 

^ Avonnd will show that the a{)erture in the bone 
diners in relation to the outer and inner tallies ; more bone is 

splintered from the inner than from the outer talde. The converse 

IS found in the exit wound in which a ^^reater amount of bone is 

removed trom the outer than from the inner table. The reason 

lies in the fact that there is an exjianding impulse transmitted 

through the bone. The exit aperture is as a rule larger than that 

ot the entrance. In certain cases, the ])ossibility of a bullet 
ricoclietting after entering the cranial cavity must not be over¬ 

looked, and in the odd case in vhich it occurs the deviation in 

direction of travel may be such that the point of emergence may 

occur in the most unexpected place. A rifle bullet on encountering 

the skull may, on account of its high velocity, jirobably cause 
an extensive fracture of bone due to sudden liberation of energy. 

When a bullet strikes the head at a very narrow angle to the 

surface, and glances from it, a gutter wound of the scalp and skull 

will result. When the skull is involved, there may l)e severe 
s])lintering of the inner table. 

Bullet wounds on other parts of the body. 

In })erforming a post-mortem examination in a case of shooting, 

certain precautions must l)e adopted. If there is a single wound 

u])on the body, it must be a wound of entrance, and therefore the 

bullet must be recovered. Should the entrance wound be soiled 

with blood, great care must be exercised in sponging it away so 

that any tattooing of the skin may not be disturbed. When the 

bullet has been fired through the palate, unless it has emerged from 

the skull, no wound will be visible on the exterior of the body. Exit 
wouiifls never show evidence of carbon deposit, burning, or ])ovder 

tattooing. It is frecjuently found that the track of the Imllet is 
a devious one due to its deflection by l)one, and the ])rojectile 

may ultimately be found in a most unexpected situation. This 

point is of ])ractical significance, when the question arises in the case 
of two wounds being found on the l)ody not corres])onding to the 

likely line of traject, as to whether they have been produced by oue 
or two bullets. ' The bullet usually takes a straight path through 

the body and in this eyent the relatiye positions of the entrance 

and exit wounds will indicate the direction of fire. When a cayity 

has been penetrated and a (piantity of blood has col ected, a fareh" 

search for a bullet in the effused blood should be made. Ihe 

|)ossibility of the bullet being oyerlooked in such a case migli 
result through its remoyal in a measuring yessel vith the blood. 

Jn isolated cases an X-ray examination may proye necessary lor 

tlie localisation of a Imllet within the liody. f''*; 'Y'f" ,,')thin 
a case in which the missile was nllimately shown to be lying withm 
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the hip-joint although the wound of entrance was situated on the 
chest. When the bullet penetrates the skin obliquely, the contusion 
collar is more pronounced on the aspect of the wound corresi)onding 
to the direction of entry of the missile, and thus indication of the 
direction may be given. 8ometimes the bullet strikes the body at 
a tangent, and instead of penetrating the tissues merely grazes 
them, producing a furrow of varying de])th. The fact that a single 
bullet may cause several wounds on the body, for example, perfora¬ 
tion of the arm followed by entrance into, and exit from, the chest, 
must not be overlooked. Disintegration of a portion of the pro¬ 
jectile, fragmentation of bone, or the emergence of foreign bodies, 
such as pieces of metal button, may be responsible for multiple 
w ounding. 

A spent bullet may cause surface injury only, in the form of 
bruising or laceration, and it may be very difficult to arrive at an 
opinion as to cause and effect unless the history of the case is 
clear. 

The vagaries exhibited by wounds from firearms are so numerous 
that it is prudent to avoid expressions of opinion regarding the 
nature and course of the missile, unless and until the whole facts 
of the case have been investipted and the results carefully con¬ 
sidered. The following cases will illustrate many of the points^^1lich 
have been touched upon. 

ILLUSTRATIVE CASES 

Fatal wounding by bullets fired from revolvers and auto¬ 
matic pistols. 

Revolver bullet. 

We examined the body of a man alleged to have been acci¬ 
dentally shot m a private shooting elub. An ovate wound 
measuring g by | inch, was situated on the left temjioral refdon’ 
The eyehds were deeply bruised. The scalp tissues, Jver an "ami’ 
of 1 inches m diameter, around the wound eontained extravasated 
blood. In the left temporal bone was an ovate aperture of the sanie 
size as the wound of entry. Over the surface of the brain was a thin 
la\er of blood. On the outer surface of the left frontal lobe w-is -m 

which was distorted, measured by ^ inch ’ 

the ■-■»ber.s of 
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the pipe, been detiected at an angle, and had entered the head of 
the vietiin (see Fig. 185). 

Fig. 13.5 

Entrance wound of bullet, extracted from the brain. Bullet 

entered head sideways due to ricochet. 

Multiple revolver bullets. 

This case is illustrative of the oceasional multiplicity of small 
calibre revolver bullet wounds in 

suicide. 
Over the third and fourth intercostal 

^ spaces, covering an area of 3 inches 

in diameter ami at a distance of 1| 

inches from middle line of chest, was 

an area of scorching (see Fig. 13()). 
Within this area were five punctured 

wounds, the edges of which were black. 

Each wound was 4 inch in diameter. 

.Multiple firearm wounds suggest homi¬ 

cide rather than suicide, but in a 
number of suicidal cases such wounds 

may be found. In these suicidal eases, 

bullets of small calibre, -22 or -25. 

are usually employed. A number of 

with where several bullets of this type 

Suicidally inflicted revolver 

bullet wounds of chest, five 

in number. 

instances have been met 

liave penetrated the heart 

Automatic pistol bullet. 

The CTitrance woiinil, situated on the lett side of cliest, I J inclies 

external to, and in line witli ni|.ple, was eirenlar, and nieasiired 

7ineh in diameter Tlie edges slioweil a grease collar and nnde - 

wC i nisinn w hich measured f inch in diameter, t n right sale 

of chest :i inches external to nipple, and in line with it, wais a 
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middle-third of right u])per arm, corresponding in position to the 
abrasion on side of chest, was a faint bruise, approximately | inch 
in diameter. Dissection of the body showed that the bullet had 
})assed through the tissues of the chest wall, had fractured the 
fourth rib, and penetrated tlie left lateral surface of pericardium, and 
interior surface of the heart, 
immediately to the left of 
the interventricular septum, 
at a point H inches above 
apex of heart. It emerged 
from the heart on the right 
side, 1 inch below auriculo- 
ventricular border, passed 
through the right lateral sur¬ 
face of pericardium, the inner 
surface of the lower portion 
of the middle lobe of right 
lung, and into right chest 
wall, in fourth interspace, 
where it lodged immediately 
beneath the skin. Both 
pleural cavities contained 
blood-clot, which amounted 
to 3 pints in the left cavity 
and 2A pints in the right. 

Service rifle bullet. 

The entrance wound, 
which was situated 5 inches 
above the anterior superior 
spine of left ilium and 21 

inches external to it, pene¬ 
trated the abdominal cavity 
between eleventh and twelftli 
ribs. There was no scorch¬ 
ing or tattooing. The exit 

s-z -Z" f'T - 
the closed fist, and at its'base barely admitted 
could easily be palpated TherP x ^^biey 

both flanks andVhrtlssues aromrift 
lacerated. The kidney was severely lace^'tbruised and 
had almost been severed The left " lower pole 

ancl fourth hnnbar vertebra were cnL 
Sporting gun injury. 

abdomen, aLl theT|?ortiiVgmro^ 
i8a ^leceased man lay by his 

Fig. 137 

tirearin wound of chest with penetration of 
heart. Wound on body surface seen on top 

right. 
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side. Oil the trout of abdomen there was an almost circular 
wound, measuring If by If inches, through which a small mass 
ot intestine protruded. The wound was immediately above, and 

to right of, tiie umbilicus. 
There were no marks of 
tattooing around the wound, 
but the edges were scorched. 
The abdominal cavity con¬ 
tained 20 ounces of blood. 
On the inner surface of the 
abdominal wall the wound 
measured 3i by 2| inches. 
In the wall of the intestines 
there were many small shot. 
In the lower ]iart of lumbar 
]iortion of vertebral column 
the bodies of the vertebra? 
were peppered with shot, and 
the surrounding tissues, in¬ 
cluding the main abdominal 

vessels, were severely injured. Lying in blood in the left skle ot 
the pelvis were the entire wad of a cartridge and fragments of 
clothing, ill which were several pellets of shot (see Fig. 127). 

Fio. 138 

Suicidal rifle wound efface. Site of entrance 
wound close to right eye. Exit wound on 

outer side of left eye. 

Unusual case of volitional movement following automatic 

pistol wound of brain. 

Kerr ^ records a most unusual case. The facts ]iut briefly were 
that an elderly man shot himself with a -do Colt automatic ])istol. 

The wound of entry was situ¬ 
ated under chin, 2 inches from 
point, and immediately to left 
of mid-line. The wound passed 
into skull, just behijid roof of 
left orbit, passed through frontal 
and tem])oral lobes of brain, 
width were lacerated and 
pulped, then ])as.sed through 
skull on left side of frontal bone 
making an exit, \h inches in 
diameter, and severely lacerat¬ 
ing scalp, ^ inches directly 
above left eye. Following the 
injury, the man walked from Fig. 13!» 

)ccapitati()n due to firing an cxiilosive 
harge placed in the mouth, 'this was a 
ase of suiciile, and a detonator was 

employi'd to lire tlie charge. 

vtxnis. He returned to the shelter, 
linallv returned to his hotel. On 

a garden shelter, near a hotel 
where he lodged, to the grass 
in front of the shelter and con¬ 
tinued in a circle for about 165 

where he rested u])on a seat and 
his arrival there, he rang the 



TWK OF INSTIIUMFNT AND \V()IINI)lX(; 2/ / 

Ix-ll, sj)oke lu the servant, liiuig up his uinhrelhi in the hall, took 
off his overeoat, and walked upstairs to the hathnjoni wliere he 
collapsed and lost consciousness. The brain showed considerable 
laceration and hsemorrhage. Portions of brain had been blown 
through the to|> of the skull on to the roof of the shelter. The 
nian lived for three hours after his injury. 

General data upon which the kind of instrument used may 
be inferred from the nature of the wound. 

The forms of w'ounds are very variable, and frecpiently their 
shape bears no relationshijj to the weapon which has jwodueed 
them. At the same time, there are certain features which may assist 
in arriving at a conclusion. 

Incised wounds which show' sharply defined edges are, in 
practically all cases, the result of injury caused by a sharp instrument. 
The rare exceptions are wounds which have been produced over bony 
ridges or prominences by forcible contact with a blunt instrument. 
Differential diagnosis between the use of a sharp or blunt w eapon in 
these cases can be established by careful examination of the con¬ 
dition of the hair-bulbs at the w’ound edges with a hand-lens and by 
the facts that a wound caused by a blunt instrument will ])robal)lv 
show some evidence of bruising and swelling at the edges and a less 
clean severance of the deeper tissues. 

When a sharp-pointed, edged instrument, used perpendicularly 
enters the body, the wound is less in length than the breadth of the 
instrument, and broader than the thickness of the blade. 

When the same instrument enters the body obliquelv, the edges 
of the wound may ajjpear unecpial, one edge being straight and the 
other curved, and, not infrequently, owing to the bevelled shape of 
the wound, beads of subcutaneous fat may appear between the edges. 

nj lines caused by glass and earthenware present different 
appearances. Some closely simulate wounds bv an instrument of 
the dagger tyjie, others by instruments used as in cuttiim. 

In wounds of the scalp caused by pieces of glass ov crockerv 
small fragments of these substances' may be found either in Dm 
issues, or embedded m the bone itself, from which the natuim of 

ll|.•^«eap„n „a„l l,o Wo loivo this i„ sovoral 

of thAvoroKip'r’ AT ''‘■'■‘I"*'''".'' o l«iralloli.siii of the e,Ioo» 

forcible contact with i n' / ti.ssue, are always caused by 
wimie on 0 : , A WI.en fo„„,l o„ , |,o , 
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wounds may be found and the general ai)pearaiice of the lesions 
may suggest that diflerent types of weapons have been used. The 
explanation lies in the fact that the unbroken bottle has been the 
cause of the contusions and lacerations, and that while these injuries 
vere being inflicted it has broken, with the result that incised wounds 
are added to the seat of injury. When a sharp-bladed knife strikes a 
convex surface of the body obliquely, for example, the arm or leg, 
the wound produced may be curved in shape. 

Contusions or bruises- found upon the body are the result of 
forcible application of a blunt instrument. In most cases they do 
not affortl any further clue to the character of the instrument used, 
but occasionally from their defined nature and from the presence 
of more than one mark of similar shape, a reliable opinion may 
be possible. A series of contusions in the form of stripes, the breadths 
of which closely correspond to one another, would be indicative of the 
application of a stick, a leather strap, or similar weapon. In bruising, 
the amount of extravasated blood is not always a reliable indication 
of the severity of the violence used, since certain parts of the body, 
because of their vascular character, for example, the genitals, may 
bruise readily. Extensive bruising may result from the application 
of a very moderate degree of violence in persons of purpuric, 
hsemophilic, or scorbutic tendency. It must also be noted that 
under rare and exceptional circumstances ecchymosis may develop 
spontaneously. In offering an opinion as to the amount of violence 
used from the extent of the extravasation present, the preceding 
factors must receive due consideration. 

Wounds which are cruciform, stellate, circular, or oval in shape, 
and to which on other parts of the body in a more or less direct line 
other wounds correspond, are most frequently produced by traversing 
missiles. Single wounds of this character may either be due to a 
missile which has entered the body and is retained or to sharp- 
pointed instruments. Usually the history of the case will determine 
the difference, and in dead bodies dissection will clear up any difli- 
culty. The recognition of firearm wounds becomes obvious, when 
around the wound there is evidence of scorching or engraining of 
the skin with particles of carbon, or with the products of smokeless 

powder. 

Significance of situation, shape, direction and dimensions 

of wounds. 
In dealing with wounds which form the subject of medico-legal 

inciuiry, great accuracy in their description must be observed. In 
describing their dimensions, it is insufficient to state jipproximate 
measurements, since they must be exact in every particular ilie 
following points with reference to wounds require to be noted care- 
fijPy ;—the situation, shape, direction and dimensions. 

Situation of the wound. 
Sometimes from tlie position of a wound upon tlie body some 

light may lie throu n upon the likely mode of its jirodiict.on. Certain 
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parts of the body are cliosen sites for suicidal wounds, as, for example, 
the throat, chest, forearm, groin, and thigh. Wounds on certain 
other parts oppose, if they do not absolutely negative, the suggestion 
of suicide, by reason of their inaccessibility, for example, wounds 

Fig. 140 

Self-inflicted wound of scalp caused by an axe. 

on the back. Not only do wounds on the vertex frecjfuently negative 
suicidal production, but also accidental production, smce it is rare 
to injure the vertex by a fall from the standing position (see Fig. 169). 
Nevertheless, an opmion in 
such cases must not be lightly 
given, as the following case, 
for which we are indebted to 
Dr W. IMcWilliam, will clearly 
demonstrate. A patient in a 
mental hospital attempted to 
commit suicide by using an 
axe. He seized the shaft with 
both hands and brought the 
cutting edge up towards his 
head, thus inflicting a seal}) 
V ound which also destroyed 
tlie ])eriosteum and scored tlie 
outer table of the parietal 
bones in three ])laces, to a 
de})th of Jg- inch. He did 
this without rendering himself 

uncon.scaous. If the i)atient had succeeded in Ids attemnt and if 
le la )een found dead, it is higldy ])robable that the injury miaht 

I 

Fig. 141 

Hoiuiciclal stab wound of the neck. 



L\SO MKI)l('AI. .)UKIS1>1<LJI)KX('K 

nilosj, tlic VK-tmi is taUon unawares from behind, or is otherwise 
unable to otter resistanee, tlie hands when used in defenee are 
liable to be injured. Homicidal wounds are usually inHicted over 
smne vital recrion ot the body, either on tlie front of the chest near 
the region of the lieart, on the neck, on the head, or on the back 
between the shoulders. 

Shape of the wound. 

This may afford important information in relation to the class 
and t\])e of iieajion which may have caused the iujurv. The 
subject has already been discussed (see p. 277). 

With regard to the exjiression of an opinion as to whether a. 
spc'cifie instrument has caused a jiarticular wound, the opinion should 
be limited to the statement that the wound could or could not have 
been inflicted with such an instrument, and that the appearances 
ot the i\ound are consistent or inconsistent with its infliction bv 
such an instrument or class of instrument. 

Direction and dimensions of the wound. 

These factors have an important bearing on the relative jiositions 
ot the assailant and the assaulted person when the wound was 
inflicted. Such information is of special importance in cases of 
wounding by firearms, but the direction of the wounding is also of 
iinjiortance in many other cases, for example, in cases of stabbing. 
When the relative positions of the assailant and assaulted jierson 
are in question by reason of absence of direct evidence as to the 
manner of the infliction of the wound, the medical examiners may be 
exjiected to otter some opinion on the point from the characters of 
the wound or wounds. 

Not only must the recorded measurements of the wound or 
wounds be accurate, but the relative positions between the sites 
of the wounds, when there are more than one, must be carefully 
noted. The direction and extent of deep wounds also demand close 
attention and detailed description. Any incisions made post¬ 
mortem should avoid interference w ith the site of previous injury. 

Should it ])rove necessary to insert a jirobe, care must be taken 
to select one with a blunt end and force must not be used. Unless 
these precautions have been ado])ted, it may subsequently be alleged 
by the defence that at least j)art of the injury was jwoduced by the 
investigation. Broadly speaking, it is better to defer the use of a 
probe until dissection lias reached a stage when its passage can be 

seen and controlled. 
When wounds are found npon a clothed pait of the body, it is 

ijuportanf to examine the different su|)erimposed garments both 
together and separately. All evidences of the passage of instruments 
through the fabrics must be carefully noted and measiued, together 
with their relation to the situation of the lesions on the body. In 
this way a lead may be given as to the jmsitioii of the assmdted 
person at the moment of the assault, a j)oint of considerable im¬ 
portance, especially in penetrating wounds of the chest. It occasion- 



ally happens that on examining a loose nnder-garnient, more marks 
of perforation are discov'ered nj)on it than there are wonnds on the 
j)art of the body corresponding to the position of the garment, 
or on the outer clothing. This is dne to wrinkling or folding of the 
nnderwear. 

In the examination of a dead body upon which there are several 
wonnds, it is necessary to assess tlieir individual importance in 
relation to the fatal issue. 

It must not he foigotten that death may resnlt from a com¬ 
paratively small wound. 

We recall a case in which a boy of between seven and eight was 
stabbed on the back of the neck by another boy. The wound proved 
fatal, and post-mortem examination disclosed a partial severance 
of the spinal cord. The knife used had a narrow, thin blade 
vhich had insinuated itself between the third and fourth cervical 
vertebra*, leaving an almost imperceptible \vound at the site of entrv 
(see p. 2!)(»). 

Ante-mortem and post-mortem wounds. 

• a?’! medico-legal practice the differentiation between wounds 
inflicted before and after death is most important. In arrivino- at 
an oinnion, a detailed examination is necessarv. If simis of vital 
reaction are present, the injury has been ])rodnced duriiiTr life. 

nf ?/ '1^^* reaction will naturally depend on*the period 
of survival following injury, and these may be swelling, effusion 
of lymph, pus formation, or evidence of repair. When inflammatorv 
signs m any degree are found, they constitute definite evidence of 
■nfl,cUon of the injury during life.^ When there is an element of 

hefi!’ ’ examination of tissue sections must be made 

in SroUon’‘:i Th‘e“''V"^ "'f 
after death may occur ^ 

ante-mortem or post-mortem ori<dn ’ f of 
is indicative of the iniurv havbi i* hemorrhage 
on the other l«n<l ail^oe „f 
regarded as a sign of iiost-niortem i.b cannot always be 
following an extensile or mortal death 
for its absence. When o-ross nost im»rf readily account 
quantity of blood niav collect -is th 
vessels. Such factors ^.uadll^ 

Age of the wound. 

of o!.!;ur[:r ’ ::.:r z 
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opinion, althougli the nature and extent of the wound are highly 
important qualifying hictors :— 

Cellular infiltration will be well marked microscopically in twelve 
to eighteen hours after the injury. 

During the first twenty-four hours the margins of the wound will 
be temporarily adherent by blood and serum, and will show 
vascular congestion ; swelling and leucocytosis are present. 

New capillaries will probably have formed in about thirty-six 
hours. 

In forty-eight to seventy-two hours, spindle-shaped cells which 
run at right angles to the vessels will be present. 

Pus may be seen in septic wounds after forty-eight to seventy- 
two hours, or sometimes earlier. 

In five to six days fibrils which run jiarallel to the vessels will 
have become established. 

When a wound heals by granulation, as it always does if there 
is loss of substance and the edges cannot be brought into 
surgical continuity, the stage of granulation exists for so 
variable a period, depending upon so many factors, that an 
answer, when ventured upon, should be given with great 

caution. 
Granulation tissue is subsequently transformed into young scar 

tissue, its cellular elements disappearing as the fibrous tissue 
increases in amount. While these changes are taking place, 
the surface is being covered by epidermis which grows from 
the margins of the wound, and, by proliferation gradually 
covers the granulations with a thin pink pellicle. As it 
increases in thickness, it assumes a bluish hue and when 
cornified becomes whitish in colour (see p. !)(>). 

Is the wound accidental, suicidal, or homicidal ? 

This question is bound to arise in every case in which a dead 
body with marks of violence upon it, is found While m many 
cases’the attendant circumstances may give clear indication oi 
accident suicide, or homicide, there are numerous instances m which 
a reliable opinion can be formed only‘after the most meticulous 
investicuition of the scene of the occurrence of the injuries, and of 

'I'lt'tindnari^^^ wLn'a“mecM examiner 

body and upon objects or surroiindinra of the body, for 
The Overlooked, together 

tviSX of eimsed blood. The importance of 
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the latter observation is considerable, since the formation of })Ools, 
splashes, smears, trails, or jets frequently plays an important part 
in the reconstruction of events (see p. 324). The direction of the 
jets or splashes and their location in relation to the surfaces of 
the body are likely to throw possible light upon the position of the 
deceased at or about the time of the infliction of the injuries. The 
hands should be inspected for blood-staining, weapons, hairs, pieces 
of torn clothing, and other objects. The suspect weapon, when 

Fig. 142 

Photograph showing scene of murder. Note many details which 
should be recorded prior to disturbance of body. 

o. f ; tflf for blood-staining and its applicability 

Ions deJ^ ^ 
sS I , V ^ exaimnation, so far as handling is concerned 

tl.eirfnve:tf5":1srp‘'7fr 

illustrative case 

brnSiry Stacked'ira'nlrlft "‘>0 "'as 
violence, an examination of thfln f tlie 
I^ad been a prolZed one ft Im l 
to a cottage ami ho T ^ eommeneed at the entrance 

•be kitcheT Tbi inl,t:h,roF:tHel“'”’* ^ 
curtain pole. Human tissue wnc ra ])ieces of a wooden 
on the leaf of a kitchen table 011^^4^^ on the floor of the passage, 

of a picture. Severalofthe Ures of tlL'nn *’1“"' ?' “ '''■'’"'a 
and hairs were also a.iberent to differeft ar" “pi':.::;; 
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iH'twecii these speeiiiiens jiiid the hair on the head of tlu' victim 
showed tluit all were j^eiierally eoiisisteiit with a eomnioii source. 
Blood-staining, which was co])ious and diffuse, was ])resent on the 
front door of the cottage, in the passage, and in the kitchen. The 
assiudted man survived for some twenty-eight hours. His injuries, 
which for the greater part involved the posterior half of the scalp, 
over an area of 7 | by b inches, were lacerated in character. Multiple 
wounds were ])resent, and the majority which extended to bone 
had caused separation of the scalp from the skull. Several flaps, 
in irregular form, were attached to the posterior margin of the front 
half of the scalp. Considerable areas of scalp tissue were missing 
from points where the skull had been completely denuded of tissue 
(see Fig. 1)3). Other lacerated wounds were present oii the face, 
and there was fracture of the bone of the nose and the left malar 
bone, together with two linear fractures of the skull. The irregular 
surface of one end of a ]uece of curtain pole, thought to have been 
used, was considered responsible for the scattering of the small 
])ortions of tissue during the attaek. 

Cut-throat wounds. 

Passing now to the consideration of homicidal incised wounds, 
those of the throat are of frequent occurrence. Homicidal wounds 

mav be found on liie throat 

Fro. 14.3 

at any level, and their 
direction is dependent upon 
the relative positions of the 
a.ssailant and his victim. For 
this reason, these wounds 
may assume a variety ot 
directions in different ca.ses, 
more especially when a 
struggle has taken ])lace and 
the ultimate wounding has 
been inflicted by the as¬ 
sailant in a frenzied state. 
It is unwi.se to attempt 
differentiation between 
homicidal and suicidal cut- 

Case of homicidal cut-throat. The lower 
wound, on slightly higher level than clavicles, 
.severed muscles, blood-vessels, and trachea. 

throat solely on the grounds 
that the former has a more 
gross ap]H‘arance and shows 

oreater severance of ti.ssues than the latter. It is true that in a 
number of suicidal ca.ses the wound may have a rather les.s 

pronounced character, that there may be ^ 
wounds on the neck, and that the .severance of ti.ssues ma\ not 
so extensive as in homicidal cases, but in others the injuries may he 
very exin^e. In one of our ca.ses, the suicide, who was insane, 
inflfeted a wound which was 8 inches long and sevenM completel> 
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nil the tissues of the neck down to the vertebral column, the 
anterior aspect of which showed a surface cut caused by the razor 
used. In homicidal cases there may be multiple deej) wounds 
inflicted in different directions, and their multiplicity, together with 
the injuries produced, might clearly indicate that the wounding 
had been continued after volitional movements of the victim had 
ceased. 

All the circumstances must be placed under strict review in 
certain cases, before a differential diagnosis between homicidal 
and suicidal cut-throat can finally be made. Defensive incised 
wounds upon the hand or hands of the victim are reliable indications 
of the hands having been interposed between the weapon and the 
victim s body, and are thus presumptive of homicidal attack (see 
figs. 144 and 145). Such wounds should not be confused with wounds 
made over the wrist in 
a previous attempt at 
suicide by severance of 
arteries. 

In suicidal cases, when 
a right-handed person 
cuts his throat, the wound 
is inflicted from left to 
right and, as he makes 
the wound, considerable 
pressure is applied to 
the cutting instrument. 
When the wound has 
been well established, the 
pressure is decreased until 
finally the blade is with¬ 
drawn from the surface 

of tl,e site of the' 'vi^lltlrau ii of°Ihel,Me'’ 
IS usually from left to nVlif r ‘ wound 
nanls ami across tlifnech ‘"A"*'"'"’'' 
•lie left han iTl erft ni he 1 instrument is I,eld in 

While in son.e eSes of suicide 
on the neck they are hv ’ wounds may be jiresent 

usually ext«/Js£i;rheml ZTaxm “ -""de 
line may be more or less transver^ inflicting the wound, its 

neck imy escape serious injury as the reJ It of 

IS afforded by the sternomastohl muscles and tV '® " Ifli^li 
arynx. The air-passages are ^ 

frequency, the sites of injury are o^^ In order of 
thyro-hyoid membrane, over the cricoid cartilage or the 

flone, or over the upper part of th^r^dier '' 

Fir.. 144 

Inci.se(l defen.sive wounds on back of hand. 
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In cut-throat injuries, when death results, the cause of death is 
haemorrhage, or septic pneumonia brought about by aspiration, or 
the effects of local infection. Aphonia is a frequent manifestation 

Fig. 145 

Case of homicidal cut-throat. Multiple 
wounds on neck. Wound on right 
hand caused by the victim attempting 

to shield herself. 

due to injury of the recurrent 
laryngeal nerve or nerves or of 
the vocal cords. 

In certain cases of cut-throat 
wounds, the body of the wounded 
per.son may be found either close 
to the spot where the wound 
was inflicted or at some distance 
from it. In the latter event, 
there will probably be a trail 
of blood leading to the place 
where the body is found. The 
distance betAveen these ])oints 
will vary very greatly in different 
cases. 

In one ca.se a man, after inflicting a wound on his throat, 
A\ alked a distance of 200 yards before he Anally ended his life by 
drowning. 

In another, where a young man killed his sweetheart on the 
public road by cutting her throat, it was evident from the commence¬ 

ment of the blood-marks on 
the footjiath to the point where 
her body was found that she 
had travelled a distance of 105 
yards. 

The })ossible distance which 
a person may Avalk after re¬ 
ceiving the wound will largely 

JT' '■*’ depend upon the rapidity of 
^^ the loss of blood. In t'ho.se 

cases of suicidally inflictetl 
throat wounds in which the 
suicide has ended his life in 
some other way, it is usually 
found that tlie injuries to 
the throat are not extensive 
and that important vessels 
have not been cut. When the 
large blood-vessels have been 
severed, the ra])id and exten¬ 
sive loss of blood will quickly 

induce collapse, and therefore the distance trav^Med after the 
infliction of the wound will probably be short. When the que.stio 
of distance traversed becomes one of some importance, the ansvei 
inu.st be obtained from a careful examination of the wound oi 
wounds on the throat and consideration of the general vigoui duiui„ 

life of the ])erson wounded. 

Fig. 140 

Suicidal cut-throat. 
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Illustrative case of homicidal cut-throat. 

On tlie front of tlie neck tliere was a large, gajiing \\ oun(l, \\ liieli 
extended from ear to ear. The right extremity was I j inches below 

Fig. 147 

Homicidal cut-throat. 

Fig. 148 

Ca.se of suicidal cut-throat Thvmid 

-iivhlod, together with al/H J 

the ( eep vessels on both si.les. The left intornsl 

J«(!elarve„uvasthe„nly„„e,,f,hosevesseY,i,;,'“™ 
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It.ft tcir ciiul (liit'ctly below it. At ejich oxtrcniitv tliere were three 

distinct tails or gashes. The wound measured S inches in length, 

and its ga})e \\as 2 inelies. All the muscles \n front of the neck, 

the im])ortant blood-vessels and nerves, together with other 

strnetnres, were .severed down to the cervical S])ine, and the bodies 

ot the third, fourth, fifth, and sixth vertebra' showed surface injury 

l)y the wea])on. Lying in front of the vertebral column there was 

a sharp-pointed, sharp-edged piece of steel, measuring I inch long 

and inch broad, which filled, accurately, a gap in the razor which 

was found. Between the under surface of the ])oint of the chin 

and the ])rincipal wound were numerous superficial scratches running 

at different angles. On the back of the right, middle, and ring 
fingers there were su])erficial wounds caused by the weajion. 

Stab wounds. 

Homicidal stab wounds are most frecpiently found on the neck, 

chest, and back. Suicidal wounds, as the result of stabbing, are 

Fig. U!) 

Stab wounds, eleven in number, on front of ehest ami 
ab(l()iU(Mi uausud by pocket-knifu. T^liese wounds ponetiatod 

lieart, lung, and left lobe of liver. 
m 

,^omi)aiutivolv rare. I’lie lioinieidiil iiiHiction oi such wc.unds on 
t}ie alKloinen' are not so fie(|uent, in our e.xiienence, as those on 

tlie cliest or neck. Haunothorax is a fre.iuent eonipheatjon ot 

....netrating wounds of the ehest. and the eltusion of hloo.l vanes 

widely in (luantitv. Tlie amount may he relatively small hut m 
some'cases the |>leural cavity may contain 2 or ,S iimts of hlood. 

tniiiry of the intercostal vessels or of the lung, or hoth, is iisiui li 
the smirce of the hleeding. Piieumothorax, hamio-iineimiotlioia.x, 

of siihciitaneoiis eiiinhyaeina, are conditions which often lesiilt 
r . uiieh iniiiries of the chest. Stiih wounds ot the chest treiiiieiith 

■ ree the he'ar. or ll.rg: veLels. 'fhe aorta is often in,i;ned. at scm.e 

mint situated clo.se to the heart. In many cases of homicide the 

wounds are multiide and their number will often give a deal indic. - 
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tioii of t he (leterniiiied character of the attack (see hig. When 
tlie weapon has been directed to tlie abdomen, a variety of injuiies 
may result, and almost any of the abdominal organs may be 

Fig. 150 

Stab wound on back of neck, which penetrated neural 
canal between base of skull and atlas, with severance 

of right vertebral artery. 

19 
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implicated, although the liver, stomach, and intestinal tract are 
commonly involved. Occasionally there may be a protrusion of 
bowel through the wound (see Fig. 151). Stab wounds of the neck 
commonly result m injury to the carotid vessels and jugular veins. 
C ertain stab wounds iftay be almost imperceptible on the body 
surface if fine weapons have been employed, for example, narrow- 
bladed knives, needles, hat pins, etc. When exploring wounds pro- 
fluced by stabbing, it is sometimes noted that disparity exists 
between the length of the peccant weapon and the depth of the wound 
tnick. This is due to the impact of the weapon compressing the 
tissues struck (see p. 292 and Fig. 153). Volitional movements, 
following serious injury, may be retained for some time (see p. 27b). 
In one of our cases a vigorous young man ran after his assailants 
for a distance of between 40 and 50 yards before collapsing, despite 
the fact that post-mortem examination showed an incised wound 
which passed through the wall of the left ventricle and measured 
I inch in length. 

ILLUSTRATIVE CASES OF STAB WOUNDS 

Suicidal stab wounds by hat-pin. 

One night a woman arrived by train at a town near Glasgow, 
she W'as obviously ill and the police were called. On being taken 
to the police station, a long hat-pin was found sticking through her 
neck from front to back. After medical attention she was conveyed 
to hospital, but died soon afterwards. 

On the left side of the neck, 2| inches below the lower jaw, and | 
inch to left side of mid-line of the neck, was a small punctured wound. 
On the back of the neck to right side of spine was a dark reddish 
point which, on being incised, exuded some blood. One and a halt 
inches below the left nip]Je, and f inch to inner side, was a small 
])unctured wound, and I inch above it were two superficial puncture 

marks. 
On dissection of the tissues ot the neck, it was found tliat the 

perforating wound had passed through the neck from front to back, 
but had not entered any im])ortant blood-vessel or seriously injured 
any important structure. The puncture wound on the left breast 
had entered the intercostal muscles between the fifth and sixth 
ribs, the pericardial sac, and the left ventricle. The left pleural 
cavity contained 17 ounces of fiuid blood. It was apparent that 
the weapon had been moved after insertion, either deliberately or 

by the act of breathing. 

Homicidal stab wound of left eye. 

The upper lid of the left eye was bruised and swollen. An 
incised wound, measuring I inches, was present on the upper 
eyelid close to eyebrow and perforated the eyelid. Examination 
of the interior of the skull showed a considerab e amount of clotte 
blood covering the left half of cerebrum. At the base of the brai 
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and in a line wit h tlie back of the left orbit was a wound whicb had 
severed the ])ons for about two-thirds of its breadth. Further 
examination showed that the wca2)on had passed between the uj)j)er 
part of the eyeball and the roof of the orbit in a backward, inward, 
and slightly upward direction, had slightfv injured bone at the 
back of the orbit, and had severed the internal carotid artery within 
the skull cavity. The entire length of the w ound from the eyelid 
inwards was almost 4 inches. The w^eapon, on which w'ere found 
blood-stains, was an ordinary table-knife. The blade measured 

inches, and its breadth, w hich was uniform, was | inch. 

Homicidal stab wound of neck. 

A punctured incised wound, | by inch, was situated H inches 
below the lobe of left ear, and almost parallel to lower surface of 
the lobe. The wwmd penetrated the internal jugular vein and 
pharynx. 

Homicidal stab wound of neck with broken bottle. 

An incised wound, 2| inches long, was situated on the left side of 
the neck. It commenced at the base of the anterior attachment 

--- ’ r jjL 

Fig. ir)2 

Stab wounds on nock. 

extended downwards on to the neek 
part of the wound involved the lobe of the our f i • i ^ iipper 
severed portion was still JilrX i f f l)artially 

The interna, 

Homicidal stab wound of back. 

situated at^^rpo1nr*L"hldls'^^^^ ^ "'as 
column and over tenth intersnace ^ 4 ^ “^aldle line of vertebral 
on the immediate right of the vertebrd f 'vound was present 

tl.e hrst wound, if ineasur: n h" aml "^ ' "f'f 
5 uy y inch and presented similar 
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(‘haraeters to the first wound. There were also incised, defensive 
wounds on the right index and middle fingers, and on tiie left thumh, 
togethei with a linear wound of fhe e])i(lerniis covering the front of 
the right wrist. The right pleural cavity contained 4 pints of blood, 
and there was an incised wound on the lateral aspect of the right 

I PT , ds ha* al margin. The injury to the lung, 
which measured I inch in length and | inch in depth, had been 
eansed l)y the entry of a knife through the lower of the two wounds 
on the back. 

Homicidal stab wound of chest. 

A wound was situated oyer the sterno-clayicular articulation of 
Ihe left clavicle, measured | inch in length, and entered the common 
carotid artery. Death was practically instantaneous. 

Unusual fatal stabbing. 

The wound was on the front of the chest, i inch helow' the level 
of the left nipple and ^ inch to the left of the mid-line. It ])enetrated 

Fig. 153 

Posterior surface of sternum showing 

projection of embedded portion of 

blade which passed inwards for a 

distance of inch, causing laceration 

of anterior wall of heart (see Fig. 154). 

Fio. 154 

Broken end of pocket-knife blade 
embedded in sternum. Photograph 

of anterior surface of the bone. Note 

base of broken part of blade of 

sus})ect knife placed almost in contact 

with embedded portion of blade 

(see Fig. 153). 

the sternum op])osite the inner end of the fourth left costal cartilage. 
The broken end of a pointed pen-knife blade was embedded and 
iirojected through the inner surface of the bone for yv inch, ihe 
blade had been sheared on the outer surface of the bone w'lth w inch 
it was hush. The anterior mediastinal tissues showed extravasation, 
oedema, and emphysema. The wound pierced the pericardium and 
also the underlying anterior wall of the heart, just below the rig 
auriciilo-yentricular border which showed a very irregular, excayated 

lacerated wound i inch long. Although the "O",'" S 
into muscle it had failed to effect entry through the f 
surface. The character of the wound was due to reiieated c i - 



FKAC'TUREN OF SKULL AND OTHER BONES 293 

between the heart wall and the point of the embedded broken 
blade caused by combined action of the heart and breathing prior 
to death. A suspect’s knife was submitted for examination when 
it was found that the larger blade had been broken. Comparison 
between the embedded portion of the blade and the remaining part 
of the blade in the knife was fully consistent with the two pieces 
having been part of one blade (see Figs. 153, 154). 

Before proceeding to further consideration of various forms of 
wounding, homicidal, suicidal, or accidental, it is expedient to deal 
with the subject of fractures of the skull and other bones, since 
many of the injuries to be described include such fractures. 

FRACTURES OF SKULL AND OTHER BONES 

Fractures of skull. 

Such fractures may implicate either the vault or base of the 
skull, or both, and may be caused either by direct or indirect violence. 
When direct violence is applied to the vault, as, for example, by a 
blow, the lines of fracture radiate from the point of impact, and, 
speaking generally, fractures of the skull usually occur at the’point 
or points at which the greatest force has been applied. The \dews 
of Rowbotham are that the precise manner in which the bone 
breaks is determined by the faet that its tensile strength is less than 
its power to resist eompression and therefore whichever table of 
the skull happens to be on the convexity of a bend, and thus sub¬ 
jected to streteh, will be the one to fracture first. A counter force 
must act on the skull at the same time as the injuring force if a 
fracture i.s to occur, and the rigid support which the skull receives 
a ^ its occipital condyles is one of the most important anatomical 
features eoncerned in the mechanisms of fracture of the skull and 

the'S-po''f 'f /^^■'^ftures of the vault often result also from 
the effects of indirect violence transmitted from the base or as the 

^nls exceeded t’he degree 
of Its teniporary expansion. When the vault has been the sSTf 
injures the fracture may be simple or compound, linear or com 

must not be forgotten that i ® if 
from a simiile fracture or perhins “ijury may result 
of contrecoup and col^nuent fracture, as the result 
of the brain substance. ngeal ha?morrhage or laceration 

a cause, but one must not overlook tbc'tv'ne of ™ ''' '‘'’"‘"’""I'’ 
has bee., the passage of an 
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or where a firearm wound has perforated the palate (see p 3()*>) 
Indirect violence is the common cause of basal fractures whicli are 
frequently produced by hills from a height when the feet or buttocks 
of the mjured person strike the ground first. Fractures of the 

Fio. I’).) 

Comminuted fracture of skull with slight separation of fronto- 

jnirietal suture. 

Fig. I o() 

Comminuted fracture of skull. 

vault often extend to the base. When compression j 
the cause of fracture, the line follows the path of least resis^taiice, 
but is deflected from the thicker and more resistant jiortions of bone. 
Anirt from penetrating wounds of the skull, the brain may a^s 
^e^'elve Iljurrby of the skull or by .nove.nents of the 

brain within the cranial cavity. 
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In all medico-legal post-mortem examinations, the membranes 
should be stripped thoroughly from the base so that the presence 
of fracture may be verified or excluded. 

When violence is applied to the skull, certain factors play a 
part in the determination of the type and character of the resultant 
fracture. These include the position of the head when struck, the 
degree and nature of the violence applied, the area affected, whether 
the force applied is general or localised, aiifl the thickness of the 
bone which varies considerably in different indivifluals. Turnmg 
to depressed fractures of the vault, in those produced by a bloAV 
with a heavy instrument of limited striking surface, or by a lighter 
instrument of similar striking area used with considerable force, 
the shape of the depression in the bone may bear an approximate 
resemblance to the shape of the striking area of the weapon used. 
Further, the inner table of the bone will be more extensively 
splintered than the outer table. Comminuted fractures are produced 
by violence from heavy objects with a fairly large striking surface 
or as the result of repeated blows, more or less over the same area, 
by an instrument of limited striking head. Surrounding the area 
of eomminution, linear fractures, radiating in different directions 
will usually be observed. ' 

Complications of fracture of the skull. 

Common complications of fracture of the skull include con¬ 
cussion, compression, and contusion or laceration of the brain. 
Several of these complications are often concurrently present.' 
..oncussion, in inild or severe degree, is a usual accompaniment of 
head injury, and there are several theories as to its cause. Trotter 
assmaes the oomhtion to be in.I.iced by a liyperaeute compression 
01 the skull rvhieli causes an instantaneous anteraia of the brain 
the result of inomentary (liininution of the intracranial capacity’ 
He defines concussion as “ a condition of widespread paralysis of 

e functions of the brain which comes on as an iniinediate^onse 
quence of a blow on the head, which has a strong teXnov to 
spontaneous recovery, and is not iieeessarilv associafed with gU,s 
organic change in the brain tissue. Gross anatomical chanLfrre 

not [fy®*®''''’ petechial and other lueinorrliages found are 

fe.statio,is -..i- 

SwiiX';' vrssn' “SVri: 
generaiised phy.sical injurv^of'Ihrneuronr'^TnT a direct 

t:^:Tote‘rd“.\\JrrriUr; 
to be about 28 feet iier second in ‘f 1/0^11°“'='^*'“*'■.1' requires 
the head was fixed mid wa, i iabt ^ When 
result from blows 
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acceleration was the factor of importance. They attribute con¬ 
cussion to reflex paralysis of the respiratory and vasomotor 
inechanism and of tlie motor mechanism of the pons and medulla. 

Deceleration concussion ” occurs wlien the head in movement is 
suddenly brought to rest. Compression concussion can occur as 
the result of crushing of the head. They did not find contrecoup 
injuries when the head was fixed at the moment of impact. Their 
view is that there is a cleavage between pia and cortex, strongly 
®'*SS6®tive of a suction effect at the moment of injury, due to a 
momentary vacuum under the membranes opposite to the point 
of impact, and that a haemorrhage will occur from the rupture of 
an artery into an area of surrounding lowered tension. The 
experiments of Holbourn^- on the mechanics of head injury are of 
interest. He found that injury to the brain may result from dis¬ 
tortion of the skull or without distortion. He used models, con¬ 
sisting of a gelatin “ brain ” inside a paraffin-wax “ skull ” and 
analysed the forces which could result in cerebral injury. He 
contends that shearing strain is the chief agent, and that the idea 
of coup or contrecoup injuries resulting from alternate compression 
and rarefaction due to free movements within the skull must be 
abandoned, since there is no appreciable relative movement between 
the parts as the result of linear acceleration. A certain amount of 
shear may occur below the point of impact, particularly if the skull 
is broken, and this would account for coup. A much greater shear 
strain develops as the result of rotation of the skull, and the fact 
that changes in the rotational velocity are usually greater at the 
pole opposite to the point of impact would account for the more 
extensive injury of contrecoup. His observations refute the notion 
that polar contusion is caused by movement of the brain in a straight 
line till it bumps on the far side of the skull, since he shows that 
contrecou]) is the result of shear due to rotational injury. Practi¬ 
cally all blows on the head rotate it, and the damage done to the 
brain depends on how firmly it is gripped by the meninges and 
internal conformation of the skull. Strains are called into i)lay by 
the change in the velocity of the head caused by a blow. The 
principal motion is the sliding of the pia relative to the arachnoid 
and of the arachnoid relative to the dura, the latter being presumably 
greater. Thus the vessels which drain the cortical veins into the 
venous sinuses will be stretched and may rupture at any ])oint, 
causing subdural or subarachnoid ha?morrhage. Jefferson suggests 
that the unconscious state characteristic of concussion is not 
primarily a cortical matter, but dependent on intraneural changes 

in the brain stem. 

Intracranial haemorrhage. 

Extradural and subdural haemorrhage are very lre(iuently 
associated with cranial fracture. Extratlural haemorrhage is the 
result of rupture of the middle meningeal artery, diploic veins, or 
dural venous sinuses, and subdural haemorrhage follows injury ot 
the dural sinuses, cortical vein if arachnoid has been torn, or lacera- 
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tion of the brain witli tearing of the pial vessels. When the dura has 
been torn, co-existent extradural and subdural ha'inorrhage will be 
found, but both forms may be present without sucli injury to the 

Outer table. 

Fio. Ii>7 
Inner tal)le. 

Dejuessed Iraeture ot skull, showing outer and inner tal)les. 

argo 

oarge extradural liannorrliage. 

haemorrhages are relatively slow ^ Rnr^/^ ^’•»Hlural space. Such 
nuiy residt from patholocri(‘.o ^ '' nnbdural haetnatonta 

example, intlammatimt. " for 
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Subarachnoid haemorrhage may be caused by injury or result 
without trauma. Such haemorrhages are found at the base of the 
brain, and the spread through the subarachnoid space may be 
very extensive m character. Frequently the hemorrhage covers 
almost the entire surfaces of the brain. In some cases there may be 
rupture into the subdural space or into the brain substance, and 
the blood will find its way into the lateral ventricles. Bleeding is 
nmst commonly (lue to rupture of a vessel entering into the formation 
o the circle of Willis, but may be caused by rupture, through stretch¬ 
ing or injury, of arachnoid trabeculae due to a sudden and excessive 
movement of the head. The severity and the site of liEemorrhage, 

within the circle of Willis, vary 
greatly. Rupture of a healthy 
artery may occur as the result of 
violence, for examjde, a fracture of 
the skull associated with laceration 
of the brain. Intracerebral haemor¬ 
rhage may originate a secondary 
subarachnoid haemorrhage. Spon¬ 
taneous subarachnoid haemorrhage 
is also a well-recognised condition 
and is of frequent occurrence with¬ 
out the advent of recognisable 
trauma. It may occur in individuals 
of all ages, and the symptoms may 
be slight or the condition may 
jirove rapidly fatal. The most 
frequent cause is rupture of a 
developmental miliary aneurysm, 
or developmental defect in the 
media of the vessels, in younger 
subjects, or arterio-sclerotic changes 
in the media, associated with high 
blood-pressure, in older persons. 
When rupture occurs there is 

usually no ascertainable determining fiictor. Physical strain, a 
heightened blood-pressure, a blow on the head or a knock on the 
face may precipitate rupture of a defective vessel. It is generally 
accepted that, from the medico-legal aspect, fatal cases with a 
history of slight violence require the most painstaking investigation 
in order to apportion the efiect of the injury in relation to 
the fatal termination. To arrive at the opinion that tr«aima 
is the cause, objective evidence of mechanical injury should first 
be obtained. Such investigation necessitates the remova of clot 
with the greatest care to avoid injury by artifoct, together with 
dissection of the vessels entering into the formation <>f the circle ot 
Willis. A solution of hydrogen peroxide is very helpful m aiding 
the removal of clot, and dissection of the vessels is facilitated when 
performed under a shallow covering of water following «wsP^“^on 
of the brain in a hammock of gauze. When the vessels have been 

Fig. 15!» 

8ul)arachnoid haemorrhage. 
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dissected out, a glass plate should be placed under the surface of 
the water in the container in which the dissection has been per¬ 
formed, and the vessels floated upon its surface. The plate should 
then be gently withdrawn leaving the vessels spread upon it. To 
detect latent perforation, the injection of a coloured solution, for 
example, methylene blue, will be found valuable. When internal 
defect is being sought, microscopical examination of serial sections 
may prove necessary. We have had to investigate a number of 
cases of this character. Magee has published a review of 150 
cases of spontaneous subarachnoid haemorrhage and has shown 
that the main incidence of aneurysmal rupture fell in early, or early 
middle, life. Autopsy was carried out in 58 cases and in 43 a ruptured 
aneurysm was found. In the remainder, the haemorrhage was 
definitely confined to the subarachnoid space, but no aneurysm 
could be detected. In this series there was a high incidence of 
aneurysmal dilatation on the right side of the circle of Willis, and 
on the anterior offshoots. 

It is interesting to note that out of forty-three boxing fatalities 
submitted to post-mortem dissection in only one instance was 
subarachnoid haemorrhage found. 

Intracerebral haemorrhage is usually due to disease of cerebral 
vessels. When close to the surface, it may be the result of 
laceration. 

Amnesia following head injuries. 

Amnesia or loss of memory, following head injuries is quite 
common and is usually associated with concussion. Russell who 
investigated several hundred cases, states that after head ii’ijuries 
accompanied by immediate loss of consciousness, certain disturb¬ 
ances of memory occur, that on full recovery there is little or no 
recollection of events during the period of confusion followincr 
injury, and that after recovery there is no memory of the moment 

” ■■etrograde amnesia miy varv fZ, a 
period of seconds up to seven days, the latter beinv tile longest 
period found m the investigation of over two hundred cases “hp 
adds that, 11. over five hundred cases, he has kiiown a 

permanent retrograde amnesia to cover a period of morp flit. 
a week before the injury, and that in l.is ZH seem Zhablp 
that cases in which it aiinparQ loof- c i robable 

hysteria. He stresses theTrHilr ^..^1.^''' T "f 
of several .years’ duration may appelr to be nZeiit heZ' ® 
ness has fully recovered heo-AuL ibl before conscious- 

tends to return before the inemory of .. Z’receid occurr 
cases recovering from concussion pVpntc., m occurrences. In 

before the injury arc occasionally renmnZZlZS 
the period of confusion even thn.frri. ii “ i»di.stmctly during 

that prolonged amnesia, ii? certain i'Zf 
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due to the presence of subdural fluid associated 
the volume of the brain. 

with reduction in 

Fig. 160 

Contusion of cerebral hemisphere showing multiple 

areas of extravasation. 

Fracture of the spine. 

The frequent sites of injury are the upjter or lower part of the 
cervical, and the lower part of the dorsal or upper part of the 
lumbar, regions of the vertebral column. When direct violence has 
been applied, however, any portion of the spine may be the seat of 
fracture. The principal factors in the production of these fractures 
include direct crushing, compression due to a fall from a height, 
either the feet or buttocks striking the ground first, and over¬ 
flexion or extension. The act of judicial hanging produces fracture 
of the upper part of the cervical region, and the atlas or axis may 
be involved in this type of injury. When fracture occurs in the 
u])per part of the cervical region and the cord is injured, death 
occurs rapidly, but when the lower regions are implicated, death 
may not occur, although paralysis of the parts of the body below 
the site of fracture supervenes rapidly, especially when displacement 
of the fragments occurs. The extent and character of the paralysis 
w ill obviously depend ui)on the position of the fracture. Wlien 
the fracture is complete, due to either direct or indirect violence, 
seT)aration is usually effected through an intervertebral disc to 
vhich is attached a piece of the body of the vertebra sfluated 
immediately below the site of separation. We have seen this type 
of lesion in a number of cases. Fractures which are incomplete 
assume many forms and include compression of the vertebra 
body seiiaration of the transverse ])rocess or spine, together witli 
linear fracture of the vertebral body. In wounding by firearms 
marked fragmentation of one or more of the vertebra) is sometimes 
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foiiiul. In a case of fatal vvonnding by a rifle Inillet, both the 
third and fourth cervical vertebra} were severely comniinnted 
and fragments of bone had been extruded through the wound 
of exit. 

Fracture of other bones. 

Fractures of other bones of the osseous frame may cause death 
on account of their situation, extent, or complications. Fractures 
of the ribs are of considerable importance in certain medico-legal 
cases, more espeeially when due to crushing, since adjacent and 

I’lG. 161 

Fat embolism of the lung following multijile fractures. 
X .50 diameters. 

violent insane persons and oppaq' the course of restraining 

greater physical force timn neoesslrTmav h',‘“’’7“" 
ensoing fata, res,„ts. TttVirelSiSn^^';:;: 
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mr^lvtullf »utteri„g fro.n general 
i,iralvM>, of the insane, may lie affected by excessive fra.-ility of 

bone should not be forgotten. In these cases the ribs a;erSilv 

^hould7est‘'tl ‘'>e post-mortem examination 
should test the frangibihty of the unbroken ribs and, if thought 
necessary, retain a specimen for pathological investigation. When 
hones are fragile, forcible movements of a body after death are 
occasionally resjxmsible for fracture. 

Possible fractures of the pelvis in accidental injuries due to falls 
trom a height, crushing, and vehicular accidents, should always be 
looked tor. 

-fat embolism is an occasional fatal comjilication of fractures of 
t le long bones. Post-mortem examination of tissue microscopically, 
with haenialum and Sudan Ill staining, will show fat globules 
in the vessels of the lungs, brain, or renal glomeruli (see Fig. 161). 
Robb-Smitb reported 115 fatal accidents, in 35 per cent, of which 
fat embolism occurred, and in 25 per cent, of the series this condition 
was regarded as a major factor in the causation of death. 

Head injury. 

Head injuries are' most usually accidental or homicidal, and 
more rarely suicidal. In the differentiation of cause, the attendant 
circumstances are of great importance, since it is by no means 
difficult to conceive cases in which, from the examination of the 
body, it would be almost impossible to distinguish with accuracy 
between accident and homicide. 

ILLUSTRATIVE CASES 

The following cases of head injury illustrate some of the different 
types of lesion which may be found. 

Caused by poker with rounded head. 

Twelve lacerated wounds were jiresent on the scalp. An extensive 
compound comminuted fracture involved the right frontoparietal 
region of the skull. Many pieces of bone, mixed with lacerated 
brain tissue, were present in the site of injury. 

Caused by sharp-pointed poker. 

Both eyes were bruised. In the left lower eyelid, towards inner 
canthus, vvas a lacerated wound, | inch in length, which passed 
through tissues of lid, j)enetratcd tissues on inner side of orbit, and 
fractured orbital ])lates of upper maxillary and ethmoid bones. 
The surface of right lobe of cerebrum was covered by a thin layer 
of extravasated blood, which was more marked on front and under 
surfaces of right frontal pole. A laceration of brain-substance, 
w'hich admitted tij) of little finger, was situated on under surface 
of right frontal pole into which the crista galli of ethmoid bone 
had been driven. The assaulted man lived for five days. Ihese 
injuries were caused by a violent thrust of the instrument. 
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Caused by a fall on kerb of pavement following assault. 

A fracture involved the base of skull, extended to the vault, 
azid measured 3| inches in length. A subdural hseniorrhage was 
])resent. In addition, on vault of skull was a depressed fracture 
coni])osed of irregular bone, which had beezi ])artially roizzided off, 
thus izzdicatizzg that it had beezi presezzt for at lezist several yeaz-s. 

Fig. 162 

Localised, depressed fracture of skull, outer and inner tables 
showing evidence of repair, ' 

(see Fig 102“ “ " 

Caused by corner of axe. 

Two azid a half inches above upper level of loLo 
a clean-cut wouzid, zneaszzrina ,7. of ^eft ear was 
Iznznediately beneath tho 1 ^ seizes, which passed to bozie. 
I incli in leLtl? T ".“""‘'."a* a depressed fracture of skull 

was broken into'four j,ieoJs° over‘an"rea'’oY)i7"^‘^' 7'“’ 
was an extensive extradural hiemorrlTve Tl,e-''t 
contused over an area of 2 by 11 inches ^ Attain tissue W'as 

Followizig the izijury, the deceased leff bi i 
the police station to get his ininrv rlr i i i proeeeded to 
not await the arrivafof the surc^Ln because he would 

the course of the afternoon and evenizm ^11^^ i 
sleep in an empty house with a comVI^’ ! ^ f® 
he was found dead. ’ companion, where, in the morning 
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Homicidal injuries caused by unknown weapon. 

ihe lollow wounds and fractures, among others, were 
])resent . A crescent-shaped, incised M ound, 1 f inelies, exposing 
frontal bone 2 inches above level of right eyebrow. The frontal 
l)one was fractured at base of wound. On'the scalp, U iuciies 
bt'hind wound described and 4 inches above lobe of rigiit ear, 
was a second incised w ound, 1 inch long, which penetrated to bone, 
harther back on the scalp~was a third incised-wound, gaping in 
character, from which brain-tissue emerged and which measured 
3 inches. In addition, there were two incised wounds of small 
size which ])enetrated to bone. There had been bleeding from 
left ear. 

The deep tissues on right side of head show^ed extravasation 
over an area, 9 by 4 inches. The bones forming right side of skull 
were comminuted, and detaclied portions of bone varied in size 
from the finger-nail to the palm of the hand. Lacerated brain-tissue 
mixed with bony debris protruded from the skull opening. 

On the surfaces of both lobes of cerebrum was an extensive 
subdural haemorrhage. There w-as also a fracture of base of skull 
on right side of anterior fossa over roof of right orbital cavity. The 
suture betw'een occipital and parietal bones was separated. This 
w'as more marked on right side. 

Unusual injury by broken bumper of motor car. 

The victim, w4iile at a distance of 30 feet from a collision between 
tw^o motor lorries, w'as struck on the head with a piece of metal, 

weighing half a poxmd, 
which, having been broken 
off the front bumper of 
one of the vehicles, shot in 
the direction of the fatally 
injured man. The piece was 
imjjacted in the right frontal 
region of skull. The bone 
was comminuted over an area 
of 3 by 4 inches. Extending 
backwards from posterior 
margin of this area was a 
linear fracture, almost par¬ 
allel to middle line of vault 
and at 1 ] inches to right of 
it, which terminated at an¬ 
terior border of occipital 
bone. Two further linear 
fractures forketl downwards 

from t)ie first Tlie area of comminution of frontal bone was 

continmms with a wclge-sbapcl. and 

1"sfof'sUnN." ^h'et tZre Imth orintal plates and of 

I'Kl. llCi 

Lofali.scd, depres^sed fracture of skull. 
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cribriform plate. The sides of the wedge measured iiiehes, and 
the base, whicli was directed upwards, measured 2 inches. An 
extensive subdural haemorrhage was present. The superior articular 
process of seventh cervical vertebra was also fractured and there 
was partial separation of sixth and seventh cervical vertebrae with 
exposure of intervertebral disc and surrounding bruising. 

Caused by kick on face. 

The nose was slightly flattened with some deviation to right, 
and there was bruising of both upper eyelids over the inner halves. 
Entire lower lids were similarly involved. Bruising affected 
bridge of nose. Other minor facial and body injuries were also 
present. Examination of the brain showed generalised purulent 
meningitis. There was fracture of fronto-nasal junction, basal 
fracture of crista galli of ethmoid and two fractures of the cribri¬ 
form plate. Fracture of the cribriform plate is often associated 
with laceration of the dura and thus the risk of meningitis is 
introduced since the fracture communicates with the nasal 
passage. 

Alleged fist blow on face and fall on stone floor. 

Death occurred in an aged man eight days after the injury. 
There was a small localised extradural haemorrhage, at base of brain, 
on floor of posterior fossa to the left of, and just behind, foramen 
magnum. A small localised subdural haemorrhage was situated over 
right orbital plate and was related to an area of surface laceration 
on under surface of frontal pole of right cerebral lobe. The lacera¬ 
tion continued backwards over the under surface of the lobe for a 
distance of U inches. There was also a laceration on under surface 
ot left lobe of cerebellum. A smeared, subdural luemorrhage was 
present over surfaces of brain, together with a similar luemorrhatre 
on under surface of cerebellum. ® 

Severe head injury with recovery. 

A man of thirty-one was attacked with a hammer. Three 
lacerated wounds were present on left side of head. They were 
roughly parallel, horizontal in direetion and 1, 2, and 3 inches 
respectively above the external auditory meatus. The upper’ 
most wound was 2 inches long and the"^ lower wounds 1 K 

e surrounding tissues were pulped and fragments of bone and 

rJinovaTTo betwemfthe wounds On 
noval to hospital, the wounds were cleaned excised nnrl 

stitched. Some bone fragments were removed. Patient reinained 

^ paralysifde™eYop:d 
o nays alter the injury and persisted for twelve da vs vvao 

and^W’*'! to say such word^s as “yes ” 
and no and to write legibly twelve days after the attaol- ^ h 
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of the damaged bram A scalp flap was turned down and ,nany 
mdnven fragments of bone with pulped brain tissue were washed 
out. About a cubic inch of brain tis.sue seemed to be missiiiir. 

be dura was too damaged to allow suture. During the latter half 
ot the operation a blood transfusion was maintained. The iiatient 
made satisfactory progress but aphasia persisted. He was dis¬ 
charged eight weeks after admission, walking quite normally. On 
the morning of the assault we inspected the scene of crime. The 
blows had been struck while the victim lay in bed. The pillow, 
densely stained with blood which had soaked through to the Fjolster 
beneath, shov ed two small jiieces of brain tissue adherent to its 
surface. The wall at the head of the bed was considerably be¬ 
spattered with small blood-stains, also the back wall and ceiling. 
Adherent to the ceiling were, what appeared to be, small pieces of 
brain tissue. We also examined a blood-stained joiner’s claw 
hammer which had been lound in the house. Following discharge 
from hospital, the man reported at intervals. At first the bone gap 
W'as very pulsatile, but gradually developed a dense fibrous protective 
layer. When seen two years later, he had been back at his former 
work for some months. He was instructed to report occasionally 
in case a “ dural cyst ” should develop. The writer is indebted to 
Professor J. A. G. Burton for the clinical notes. 

Further examj)les of head injury will be found in the section, 
\'ehicular and other Accidental Injury (see p. 810). 

Causation of injuries. 

On the general question of wounding in relation to accidental, 
suicidal, or homicidal causation the field is too wide, both as to 
the types of wounds and their attendant circumstances, to permit 
of a dogmatic statement of guiding principles which would be of 
absolute value to the student. It is in this matter that experience, 
powers of observation and interpretation are brought into operation, 
more especially when the evidence is of a ])urely circumstantial 
nature. An examiner will be well advised to form conclusions with 
caution, since circumstances may prove deceptive. In many cases, 
however, there is no reasonable doubt that the wounds have been 

caused by homicidal infliction. 
Should circumstantial evidence lead to the ai)])rehension and 

trial of a suspected person, while there may be no doubt regarding 
the wounds on the hotly of the deceased, there may be, and frequently 
is, doubt regarding the manner in which they were produced, or the 

type of weapon used. 
One of our cases illustrates the point. A woman was fountl 

dead, lying on her back in a betlroom with a number of bruises and 
some abrasions on the body, scalp, forehead, left eye, arins, and legs. 
Among several blood-stains upon the carpet, the principal one, whicli 
had saturated the material, was some inches to the right of the head. 
Two upper teeth in a denture were broken, pressure had been appliec 
to the tissues of the neck, and some of the abrasions had the appear- 
anee of having been caused by finger-nails. Her husband was 
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cliargcl with murder. The evidence, on behalf of the Crown, was 
to the elfeet that deat h was due to cardiac arrest during the process 
of asphyxia, and that the character and distribvition of tlie injuries 
were inconsistent with self-infliction, although some were consistent 
with accident. The woman had taken a large quantity of alcohol, 
and analysis of the blood showed that the quantity was equivalent 
to almost a bottle of whisky. Evidence for the prosecution was 
that this amount might have rendered the woman liable to sudden 
cardiac collapse, that the pressure to the neck had been applied 
by human hands, and that the injuries might have been caused 
by a person endeavouring to restrain the woman, although the 
amount of alcohol consumed would probably have caused a condition 
of coma rather than one of violence. Evidence regarding the broken 

Fig. Ifi4 

Localised, depres.sed fracture of skull produced bv the 
tooth of a rake. 

evidence, on behalf of the defence w^s tlrnTth 
died from the effects of alonhni . ’«• . • 'woman might have 

by regurgitation of stomach contents Into th? I 

scnitolies mial.t liaTC ^ “"'I tl.e 

'-ly, wWoh\;;ul7be Svv It “ft “■»!> 
to one of cul,«ble homicWe. Tl,e ur tofrne I 
of not guilty.17 ^ rt turned a unanimous verdict 

wounding, amtwreitt^suicMUS^'suff *'f soioidal 
deve oj«l in fo„„, ,,|,e ^ounde ire often 

'V.th regard to injuries in general. tln'tr'l^rai'.'l’ifrrr;:;: 
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whole circumstances of the wounding, and the environment of the 
body ^vhcn found, must be completely observed, considered, and 
weighed before an opinion is exjiressed regarding accidental, suicidal 
or homicidal causation. 

Homicidal injuries. 

The two cases which follow are illustrative of typical homicidal 
injuries :— 

A woman was found dead in her shop. The wrists had been 
firmly bound together by strong, cord-like material, and beneath 

Fi(!. K)') 

Homicidal strangulation. I’ositioii of tody as found 

(.see Fig. ()()). 

the body was an axe, with its At ooden shaft broken into two pieces. 
Lying on the floor was an empty glass sijihon-bottle. 

The forehead and top of head showed multiple wounds. .No 
other marks of violence were present on any other part of the body. 
The vault of the skull was severely comminuted and {iieces ot broken 
bone Kav in the scalp tissues. Some of these fractures extende.! 
into l)a.se of skull. The frontal lobes of brain were severely lacerated, 
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and the surface and base of brain were covered with effused blood. 
From the appearances of the Avounds it seemed likely that they 
had been caused by the Aveapon found, the head of which shoAved 
both axe and hammer-head formations. 

In the second case, the face, trunk, arms, and thighs of the 
woman’s body Avere coA^ered Avith dirt mixed Avith blood. There Avere 
several aa ouikIs on the left side of face, all lacerated in character, 
the left ear Avas almost completely torn from the head, and the 
cartilage split in scA^eral directions. The Avounds on the right side 
of the face Avere fcAAer in number, bij't 'the upper half of the right 
ear AA as also torn from the scalp. The u])per lip on its inner surface 
A\ as pulped, and jirotruding from betA\een the lips Avas a fractured 
portion of the upper jaAv to Avhich some teeth Avere attached. Most 
of the Avounds, almost uniform in size and shape, measured If inches 
in length, and Avere crescentic in form. The front of the chest and 
neck AA-ere extensively bruised, and on the left side there Avas a 
crescentic-shaped AA ound of the same length as the AA’ounds on the 
face. The thighs and arms also were extensively bruised. 

Dissection of scalp shoAved a pulpy condition of left temporal 
muscle with extensive extravasation and similar, but less marked 
bruising of right temporal muscle. Dissection of the face showed 
extensive bruising of tissues, especially on left side, together with 
the folloAA mg compound fractures ; {a) floor of left orbit, (h) zygomatic 

(comminuted), (d) niLdible, 
f ^ f ^ ? sides (comminuted), and (e) nasal bone. There 

AA ere fractures of second, third, and fourth ribs on right side each 
ri 111 Avo places, and of second and third ribs on left side ' The 
appearances, together with the uniform size and shape of the 

foot!'' ' their infliction by a booted 

Visceral injuries. 

or rocWenta"® 'Iwtr "(.‘lir!;'''’'"'’? ^ ’'“““''■‘I- 
immely, shock, ha-inorfiage, and sepsfe The am,nearT®®®’ 
l<.v a biunt instrinnent nav Tn, iK, 
hiternal organs “'f 

injury .^;y Ica^r^practlcl ly" “TS''-isceral 
when death has been ahnnrf n,*'“'faoo. especially 
described under V^ehicular and oth7 Ae*'T"t®'i nre 
The organs which n.arbe inhld Injury (see p. 31,,,. 
spleen, small intestine nnri ii ^ include the liver 
.listended conllilLt nU leo ® T'- in a 
ruptured by a kick Wfo h>ivo intoxicated ])ersons, may be 
of which th"e tea;:L,,rt:d o,r,l TTr® 1 in one 
Ifupture of the bladder may also occ ^f “®’ 2 inches, 
as the resuh of fracture of the 7i' -is 

n.pturc of the liyer, which result^'fr^.,, teruTTTLrhy^ 
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forcible blow from the head of a second person, was examined liy 
us There was no evidence of external injury. The deceased man, 
^^ho was able to return to his home, survived the injurv for 
only some hours. Post-mortem examination disclosed a rupture 
of the hyer at the junction of the right and left lobes. The 
afKlominal cavity contained If pints of blood. Kicks and fallimr 
on hard objects, together with crushing, are responsible factors in 
the ])roduction of liver rupture. The right lobe is the common 
site of injury. 

In another case a boy of fifteen, who was standing on a 

bunker in order to reach 
a shelf, fell on account of 
collapse of the bunker. He 
soon became ill. The ab¬ 
domen became tender and 
distended, and the abdominal 
respiratory movements were 
restricted. There was dul- 
ness in the left flank which 
extended up to the left 
costal margin. Pain was 
referred to the left shoulder. 
Operation disclosed rupture 
of the spleen accompanied 
by a large internal haemor¬ 
rhage. The boy died while 
under the anaesthetic. 

erases of spontaneous 
rujiture of the spleen have 
occurred in malaria. 

Weston describes the 
case of a girl, aged nine, 
who was running along a 
garden when she tripped 

and fell, striking her left costal margin and epigastrium on the 
edge of a step. Operation disclosed that the spleen was almost 
completely divided. Recovery took place. 

Rupture of the stomach by external violence is uncommon. 
Kidney injury usually results from crushing, but sharp blows or 
forcible kicks may be responsible factors. 

Osborne^** has reviewed his findings in 2b2 fatal accidents vith 
the following order of frequency of injury to viscera, namely, lungs, 
liver, spleen, heart, large bowel, small bowel, kidney, bladder, and 
j)ancreas. He also describes contusions of the lungs and heart. 

Fig. 166 

Rupture of liver. 

Vehicular and other accidental injuries. 

Injuries following vehicular accidents, es])ecially in cases of 
running down by motor cars, are commonly m the ol 
crushing injuries,'with rajudly fatal results. Fractures of the skull 
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and ribs are of frequent occurrence, together with fractures of the 
vertebral column, pelvis, and any of the long bones. When the 
chest has been crushed and there are multiple and extensive fractures 
of the ribs, resultant injury to the lungs, heart, and great vessels is 
frequently seen. Rupture of the lung may be found without fracture 
of the ribs, as the result of compression. 

In many cases of extensive visceral injury, there is no visible 
evidence of external injury, and this can be accounted for by the 
rapid advent of death. Recently, we examined the body of a 
man who had been killed through being wedged between a motor 
vehicle and a stone wall. The injuries included crushing of the 
chest wall, with multiple fractures of ribs on both sides, fracture 
of sternum, and severance of vertebral column in mid-dorsal region, 

riG. I«j7 

fracture „f the skull due to vehicular injury. 

three lobes, laceration of left lunir diml reparation of the 

apical |«,rtio„ „f heart ultich 'va.u <IetXT'’’Tire"jr 
was severed at the atrium 3dm raclied. Ihe thoracic aorta 

liver was e.xtensivelv lacerated. AW ouoirt'here*''" 
of abrasions present on the surf-iccctnff I ^ l . number 
of bruising externally. ' ‘ ^^‘ere was no evidence 

™n.pri.se 
hmgs or heart. Hamiothorix ‘ laceration of the 

present. Fractures of the sk„|j \vi?l often 
frequent injuries, tocrether with f tf'e brain, are verv 
long bones. In fse "hi and the 
coming downhill in a ho’me-nnde b '"‘i’ who were 
<^o™..crcia, t„ot,.r vehicle 
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injuries were present in both bodies. In addition, (uie of them 
also showed a fracture tlirough the seventh dorsal vertebra with 
over ric ing. llie bodies did not show any evidence of bruising on 
the outer surfaces of the chest or abdominal walls. 

Fractures of the mandible are commonly found and are often 
associated with extensive injury of the skull. In one of our cases 

the mandible was fractured in three places, the posterior part 
of tlie body of the sphenoid bone was detached, and there was 

rupture of the contiguous cavernous sinuses. In addition, there was 

an almost complete transverse 
severance of the medulla and 
pons. The fracture of the 
sphenoid bone extended laterally 
in different directions across the 
middle fossa to the temporal 
and the parietal bones on the 
right side, and to the basal 
portion of the temporal bone on 
the left side. A further fracture 
extended forwards from the 
sphenoid bone and led to an 
area of fragmentation of the 
roof of the right orbital cavity 
before passing u])wards on to 
the frontal bone. The right 
occipito]iarietal suture was 
mobile. 

In many cases a varying degree 
of protrusion of brain substance, 

the result of comminution, is ])resent. Extradural, subdural, and 
subarachnoid haemorrhages may be found together or alone, depend¬ 
ing upon the nature and extent of the head injury (see p. 290). 
Especially when the head is involved, the hair and scalp should be 
examined carefully for glass particles and, any found, should be 
retained for subsequent comparison with glass from a suspect vehicle. 
A specimen of hair close to the site of wounding on the scalp should 
also be ])reserved for com])arative examination with any hairs subse- 
(juently found adherent to the car thought responsible for the injury. 
In one of our cases, material taken from an offside door of a suspect 
car consisted of fourteen small pieces of tissue which varied in size 
from an ordinary pinhead to that of a glass-headed pin ; histological 
examination established the fact that the fragments consiste(l of 
muscular, connective, and epidermal tissue. Serological examina¬ 

tion showed that the tissue was of human origin. 
A sample of blood should be taken at the post-mortem examina¬ 

tion of the body of the victim, so that it may be analysed and the 
amount of alcohol present, if any, estimated, since the question ot 
contributory negligence may subsequently arise. The blood sliou ( 
also be typed to bicilitate subsequent comparison with suspect 

staining (see ji. 342). 

Fig. 168 

Multiple lacerated wounds of the face, 
with fracture of underlying bones, due 

to crushing by an electric train. 
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Crush injury and renal function. 

Allusion should be made to the condition of crush syndrome. 
This condition may follow injury due to the pinning of a limb or 
limbs beneath heavy material for a period of several hours. The 
first signs are er3d.hema or blisters of the compressed part with loss 
of sensation and paralysis. Swelling of the underlying necrotic 
muscle follows, due to the plasma leaking through the injured 
capillaries, and haemo-concentration results. Renal damage due to 
the substances absorbed from the necrotic muscle is probably 
produced as soon as the circulation to the damaged part is re-estab¬ 
lished, although often not noticeable clinically until some days later. 
The urine which may either be of a reddish or smoky hue, is acid 
in reaction and contains albumin. The damaged limb, or limbs, 
becomes progressively swollen and tense for four to five days. There 
may be vomiting and abdominal rigidity. The first week is the 
critical period. Skin and muscle may slough away and sepsis may 
supervene. Death may be sudden in those affected by this syndrome. 
The probable underlying cause of the condition is that myoh*mo- 
globin from muscle produces renal failure by blockage of the tubules. 
Prognosis largely- depends on the degree of muscle necrosis. 

Unusual fatal accident. 

A girl, aged thirteen, was found l\dng on the road. It was raining 
and becoming dark. Later she died in hospital from the effects 
of a comminuted, depressed fracture of the skull. The principal 
external injury was a lacerated wound of stellate shape, with three 
HahT U, i, and f inches, situated immediately to the 
nght of the mul-lme of the crown of the head. The wound com- 

Orain was exposed. The comminuted, depressed fracture from 

removed by operation, 
measured Ij by 1 inch. The inner surface, which showed the 
same measurement, had two small pieces of bone still partial!v 

detached 17^1^1^?^'’ completely 
oo +i fills area was a surface laeeration of brain 

le approximate measurements of this nut were as follows •- 

cz:renrbri^:”r;iXTeW^ 
Length of side of nut afid projectin'g bouilfiliret: 

produced"!, Xlt'te impressioiTsimn lrio F,'’"’f ‘ Plasticine, 
on the head of the girl The st. i, i* ."‘l’® *1'® "oi'ad 
not be identiHed eitlfer as mammt ”'£‘'''al on the nut could 

as mammalian or human blood, although 
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presumptive tests for blood Mere positive, since not only Mas the 

staining scanty but it had tlie a]ipearance of having been diluted 

M'ith moisture. 

The hairs, Mhen com- 
])ared Math those from the 

liead of the girl. shoMed 

characters M'hich were fully 
consistent with a common 
source. 

Examination of the 
footM’ear of the girl gave 

clear indication of marked 
and irregular M^ear of 

both soles and heels. 

These areas had been 

reinforced M’ith material 

in a very amateurish 
fashion and M ould readily 

have caused the girl to 

stumble forvard, more 
especially if she had been 

running M’ith Met shoes 
and had tried to stop 

quickly. The injury upon 

the head Mas fully con¬ 

sistent M’ith infliction by 

the M’heel M’hich had been 

examined, and could have 
been produced by the head falling forMard and striking the nut 
M’hile the M’heel Mas in motion (see Fig. I(59). 

Fig. ]()!) 

Comminuted, depressed fracture of vatdt of skull 
Nut of wheel is showti in situ. 

Unusual injuries resulting from lift accident. 

A hydraulic goods lift became defectiv’e and fell from the fifth 

Hoor to the basement of a Marehouse. At the time, the lift Mas 

carrying a load of carpets, and a porter Mas in charge. He Avas 

killed as the result of the folloM’ing injuries :— 
The fourth rib, on left side. Avas fractured in tAvo places, 11 inches 

to left of sternal border and at junction of middle ami posterior 

thirds. The pericardium Mas penetrated, and the Avail of the right 

auricle Avas jierforated in two places. The anterior surface of the 

iqiper lobe of the left lung had been jieiietrated, the lung Mas col¬ 

lapsed, and the pleural cavity contained pints of blood. There 
Avas also a small ])erforation of the Avail of the loAver part of 

the ileum. 

Injuries of genitals and genito-urinary and intestinal tracts. 

Crane and Moody describe the case of a boy who fell from a roof 
and landed astride a fence. He sustained a lacerated wound on inner 



aspect of upper part of left thigh. Two weeks later pus was present 
in the urine. A month after the accident he suffered from pain 
and difficult micturition which were accompanied by swelling of 
the penis. A piece of wood, 8-5 by 0-5 centimetres was removed 
from pendulous part of urethra. Six (hiys later cystoscopic examina¬ 
tion showed a larger fragment in the bladder and, on left lateral 
w all, the site of entrance was observable. This fragment measured 

/• 
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Body .shown in Fijx. KiD. Marked dilatation of an d 
oi.hce dno to the insertion of a hlnnt ol.jeet following 

deatli. 

inner aspect of'thi^i trrough'tte^o'!!t''"7* "P ‘''e 
bladder, where the L . r “H'l into the 

tion of „H„e or ofUZrgel^.td af “anTthne^ 

vasair fd frhl" S";-lltv'T "'PUrre. with extra- 

by blows, kicks, nuchinerv T veWn ! “ 
lornale, more eonnnonly I,} ,,he fitt two Sonf 
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\ ernon and Kelly 21 describe the case of a man aged twenty-five 
a steward, who, while lying in his bunk, became involved in an 
argument with a stronger man. In the scuffle that followed he was 
pulled by the penis. The skin was torn through at a level i inch 
rom the junction of the penis with the jiubic region, the tear 

inyolying nearly the whole circumference of the organ, less than 
1 inch of skin being left intact on the posterior surface. The sus¬ 
pensory ligament of the penis was exposed, but had escaped injury. 

Delprat 2- records the case of a tractor-driver whose tractor 
bumped into a ditch and whose clothing became entangled in the 
mechanism. The man’s penis was torn out in the gears. 

Harden 23 reports a case of mutilation of the external genitalia 

Fig. 171 

A case of murder with mutilation of vulva, and wounding 
of abdomen and right groin. (By courtesy of the Commi.s- 

sioner of Police of the Metropolis, Scotland Yard.) 

by an angry paramour. There was a large pear-shaped avulsion of 
pubic region, extending from line of hair on mons veneris, including 
clitoris and upper third of vulva. In the lower part of right hypo- 
gastrium was a deep cut with a protusion of several inches of 
omentum. Recovery followed operative treatment. 

Psychopathic states, in which there is sexual perversion, have 
sometimes led to self-mutilation of the genitals. Such cases are 
usually found among male subjects. Injuries to the sexual parts 
are not infrecjuently homicidal, and it is more than probable that 

many of these arc the result of insanity. 
Apart from mental derangement of the perpetrator, vulvar 

injuries are sometimes the result of brutal assault by responsible 
persons. We have seen a few cases of women who have died as 
the result of severe haemorrhage following vulvar injuries by kicking. 
In these cases the wounds were situated either within the labia 
minora or on the under surface of the syinjiliysis pubis. In all cases 
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of vulvar woundings, caused by sharp iiistriinients, there is a grave 
danger of severe haemorrhage owing to the great vascularity of the 
parts. 

Intestinal trauma is most commonly produced by penetrating 
injury, although a kick upon the lower part of the abdomen may 
be responsible. In one of our cases, a kick on the abdomen eaused 
rupture of the ileum, which is the eommonest site of injury from 
this cause. 

James describes the case of a young farmer who jumped back¬ 
wards from a waggon and received an impalement wound of the 
rectum from the handle of a pitchfork stuck in the ground. 
Laparotomy showed an irregular, peritoneal tear in the retrovesical 
pouch, and two hay seeds were found lying on the anterior surface 
of the stomach. A left iliac colostomy was performed, was closed 
a month later, and recovery followed. 

Hambly 25 reports details of a boy of fifteen who dropped from 
a beam and, as he dropped, one of his companions made a move 
at him with a 5-foot steel rod which pierced the perineum. The 
rod was puUed out and a piece of string was tied round it to mark 
the^depth of entry. Operation showed that the wound passed under 
rectal mucosa, through the pelvic mesocolon, abraded the transverse 
colon at Its lower border, completely transfixed a portion of the 
small mtestnie, and made an aperture in the great omentum at 
the lower border of the stomach. Tlie wound was closed, without 
drainage, and uninterrupted recovery followed. 

on f3rtahle'‘l,’‘' ‘■'‘port **>e case'of a woman who fell 
on a small table supported by an iron rod. The top of the table 
)ro e and the woman became impaled upon this rod which passed 

Animal bites. 

may\avf “P"' ''“'‘ie.s 

ndc\dogs. and^ZliS:'’7fthL'Lr^^^^ 
to difierentiate these ininrio- f Ases, it i.s most important 
pp. 248, 281). ante-mortem wounds (.see 

CASES ILLUSTRATIVE OF UNUSUAL INJURY 

Removal of head from body by dog. 

for four days. Tlfe^pSice^ broke^ into ffriends 

toU.0 dog also u, the roou. 'va.,'most Lstile'and f'nitt^'ho;" 
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Rxainination of tlie body s1k)\v(mI that death liad l)een due to 
coronary tlisease. The liead had been severed close to tlie level of 
the upper borders of the sterninn and clavicles, in front, and the 
ine ot severance had been continued to the back, at a fairly uniform 
level ihe wound of severance, which showed serrations, was of 
the lacerated type (see Fig. 172). The cervical vertebric, with the 
exception of the ^seventh, which showed irregular damage, were 
missing. The arch of the aorta, part of the trachea, most of the 
cesophagus, and the ii]iper lobe of the left lung had been removed. 
The eondition of the body was consistent with death having 

Fig. 172 

Decapitation, by a collie dog, following death. 

occurred some four or tiv^e days prior to examination, and the 
nature of the injuries was consistent with having been caused by 
the teeth of a dog. All the injuries had been made after death. 
A ])Ost-niorteni examination of the dog showed that the stomach 
contained portions of skin, under-tissue, muscle, bone, lung, brain, 
trachea, and aorta. A piece of scalp tissue, with grejish-white 
hair, and three bundles of greyish-white hair, were also found. In 
all, twenty-seven pieces of bone were recovered. Vomited matter, 
on’the floor of the room, contained fourteen ])ieces of lung tissue, 
the largest measuring 5 by .‘1 inches. On the door of the rooiii, the 
greater part of the denuded vault of the skull was found Ihe lower 
half of the occipital bone, the entire base of the skull, and bones 
of the face, except the mandible, were missing. Ihe major par 
of the mandible was found near the dog. The edges of severance 
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of the skull were very irref^ular. The dog, driven to desperation 
by hung(‘r and 1 hirst, had attaekc'd the exposed part, of the 
body. 

Incised wound of thorax and abdomen. 

A boy, aged four, while walking alon- a street w,. .r. > , 
by a stranger, wlio used a ])acker’s knife 
extended downwards and f pnncipal wound 
the body fr()ui V KWn 1: r J line of 

the upper ])art of the abdoiueu^ Tl^ border of the sternum to 

h| incTes,\severed tlm ^ tc> " "^—-1 
penetrated the right i)leural e ivitv T r 
bruising, the lung was uniniured b.if slight surface 

was divided for a distance of 2 inci Js and’tbr''' ' ^ <haphragni 
on the anterior surface of the left lobe of tl a small incision 
who was arrested and charged \ f ^^^^ailant, 

‘‘I'i'nXiisandwasconhbieT ^ to be an 
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Foreign bodies in the stomach, rectum, and bladder. 

Eoreigii bodies of very varied character, are often found in the 
stomach Not only are clnldren prone to swallow such things 
Imt adidts are by no means exempt and may do so either accidentally 

or deliberately. Intentional swallowing of objects is not uncommon 
among inmates of mental hospitals. Wheeler 27 relates the case 

of a male patient in an asylum from whose stomach, by gastrotomy 

performed on three oceasions within a period of some six years, 

1,300 foreign bodies were removed. These consisted of staples' 
jiieces of glass, a nail file in three ])ortions, and a host of miscellaneous 

inetallic foreign bodies. Radiological examination also disclosed 

foreign bodies in the ileum, colon and rectum. On one occasion 

two nails, two staples, and two pieces of glass were removed from 

the intestine by enema. As the result of his habits, the patient 

suffered from subacute and acute haemorrhagic gastritis. The 

submucosa was diffusely haemorrhagic, oedematous, and moderately 
inflamed. He recoyered. 

Foreign bodies are occasionally found in the rectum, urethra, 

and bladder, commonly as the result of peryerted sexual practices. 

Miscellaneous articles haye been found in the rectum' as the result 

of erotomania, and these have included small bottles, and in one 

case, a cold cream jar with a lemon inserted into its open end. 

Cook 2® describes the case of a youth, aged eighteen, who was 

mentally retarded. He was atlmitted to hospital complaining of 
j)ain oyer the lower abdomen, dysuria, and frecpiency of micturition 

of some fiye weeks’ duration. There was suprapubic tenderness 

and the ])rostate was enlarged, soft, and tender. A pencil was 

remoyed from the bladder by the su])rapubic route. It measured 

1| by yV inches and was coyered with ])hos])hates. The boy first 

stated tliat he had swallowed the pencil, but later admitted that 

he had pushed it along the urethra, some five weeks before, and 

that he had taken twenty minutes to accomplish the act. 

Death from air-pressure. 

A man was accused of having discharged a pneumatic air- 

pressure ])ipo at a boy. A blast of air which entered his mouth 
caused almost instantaneous death. Post-mortem examination 

showed that the face was markedly swollen, the tongue was pro¬ 

truded, and the upper lip was bruised. The whole surface of the 
body, with the exception of the feet and ankles, was emphysematous 

and erei)itant. The lungs were collapsed. 
Jirown and Dwinelle 2» record three examples of rupture of 

the colon, with gaseous distension of the abdomen, due to the 

application of a compressed-air jet to the anus. In one of these, 

the jet was merely thrust inside the clothes through a tear m the 

leg of the trousers. It has been reported that more than halt of 

sixty-five cases on record have died. 
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Effects of blast. 

In air. 

Blast is the result of the abrupt release of a large volume of gas 
formetl by detonation of a high explosive, usually trinitrotoluene 
(see p. (iOcS). 

Three definite waves are recognised :— 

1. Wave of positive pressure. 
2. Wave of mass movement of air (displacement). 
3. Wave of negative pres.sure. 

The pressure and air displacement are the causal factors in injury. 
The positive pressure is followed by a negative one which initiates 
marked suction effects. The results on the surroundings and persons 
in the vicinity of the explosion may be uniform. Often, however, 
freak effects of force, distribution, and direction are observed, 
probably due to such causes as uneven rupture of the bomb casing 
and to reflection and deflection of the blast from oblique and irregidar 
surfaces. 

In addition to the trauma caused by the impact of primary and 
secondary inissiles, together with the effects of forcible propulsion 
of the subject against solid objects, injury may also result from 
an abrupt change in pressure upon the soft tissues, which most 
frequently affects the chest and abdomen. 

Pulmonary concussion, varying in degree, is almost invariably 
present in those who have received injuries when in buildings which 
have su^ained damage through a direct hit by a bomb or parachute 
mine. Ihi.s condition is not so frequent^ present when bombine 
has occurred in the open. Mechanical factors are present in enclosed 
spaces, smce pressure increases until the walls and roof of the buildine 
give way. Contusion and rupture of both hollow and solid viscera 
are frequently found, without any accompanying bone injury under 

SlhngTwr"" "“y *uperi,upoW by 

fi ii^jury from blast has been sustained, liaemorrliage into 

a : “-^.stained froth at tteTnouth 

iwritrf f'’'' “ sufficientJy Jong 

rib markings nmyTlSo?Curfel'’o7a)^^^^^^^^ 

of ihr f I'neunionia with liiemorrhage into tlie * iibstance 

the b^r-pL't^mtS mfe“b“m.t 

n,ai„,ynu„ToXt*f>:lrti::'rv:s^‘^^^^ 

Multi})le petechial haemorrhages of the linimr nf ii ' r 
pa.ssages, and sometimes -ihn of tlie auditorv 

frequent occurrence due to il.e effect of'S'h'i.,r"'n“'“’ T "*' 
may he acco.upanied i.y rupture of one or tall «?r'dru,us 

2 1 
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In water (immersion blast). 

The exi)losioii under water of iniues, bombs, depth chana's iiid 
torpedoes .tive.s rise to somewliat similar lesions, alid altliouKh tlie 
(lestriictiye naves ol mass movement and suction are absent the 

'’"'S effeT‘'* " i'le area of surrounding w’ater. 
1 he effects are most marked on tissues or viscera containing air 

fhe larp intestine, with its contained gas, thin walls and scantv 
nuiscle IS frequently injured. The small intestine is less coinmonlV 
attected. T he iniisciilar, elastic stomach suffers least. Retroperitoneal 
htemorrhages are almost constant, and laceration and rupture of 

. « , , ' clcilllcV^0 is more severe when tlie 
abdomen is facing the explosion. 

As with blast in air, solid vdscera are aftected in degree v^aryhif'’ 
troin contusion to multiple rupture. tSpinal concussion, often 
transient in character, is frecpiently observed. Death may result 
with little or no external evidence of violence. 
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7. 
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CHAPTER X 

EXAMINATION OF BLOOD-STAINS 

CLOSELY associated with the subject of wounds is that of 

blood-stains (see ]). 2S8). In every case in which a dead body, 

with wounds upon it, is inspected, examination should be 

carefully made for the presence of blood-stains, and for their incidence 

upon the body and in its vicinity. An examiner will meet a wide 

variety of blood-stains, in respect of character, incidence, and size, 

namely, as dro])s, s])irts, s})lashes, trails, smears, and ])ools. 

Kio. 174 

Hlood-.stains of various shapes. 

In the above figure varieties of staining, namely, drops, splashes 

or “ exclamation mark ” stains, and smearing, are seen The broai 

portions of the splashes indicate the ])oints at which the blood 

has first impinged obliquely upon the surface and tluis show the 
direction from which the blood came. 8 he circular stains are due 

to blood having dropiied vertically downwards on to the surtace. 
The incident and character of stains in relation to the position 

of a body and to the vicinity, should be carefully noted on a rough 
plan together with measurements, since this procedure v^•lll prove 

In'ost hehiful by indicating the position of the person at the time 

;;; wo' min.!!, nr M,,. at ,vl,i<.l, tl.e it.jary ,„ay have lu-e,. 
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inflicted. It is the routine practice of the })olice to take photographs 
of the scene of crime, and these are of service to the medico- 
legist not only in refreslnng his memory, but in tlie reconstruction 
of a crime, more particularly in relation to the likely manner in 
which wounds have been caused. 8uch photographs are of special 
importance when, in a case of homicidal assault, a plea of accident 
is raised (see Fig. 142). 

When hairs or other objects are found adherent to blood-stains, 
they should be preserved for examination, since they may prove of 
value in the elucidation of certain points. 

Fig. 175 

Blood-stained scene of murder. 

is of high importance*^ asliy^tln's articles 
associated wilh a criine (see^p "" suspected person may be 

may prove significant. ’ ^ presence of blood 

Colour of blood-stains. 

stances, the pHnci^ayof which ^ '' number of circum- 

Age of stain. 

Amount of I,loo,I ,om|,osi„K it 

wasliing or drying. for e.xainpJe, 
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Fresli blood-stains on a liglit-coloured surface are of red colour, but 

after a variable interval they become reddish-brown or dark brown. 

The alteration in colour may commence within twenty-four 
hours or within a shorter period if the stains are exposed to a warm 

temperature. Even after short periods it is not possible from their 

colour to ex])ress a reliable o])inion as to age with any degree of 

])recision. It the blood has been long exposed to air, hfematin is 

produced by decomposition changes which occur in the ])igment. 
As time elapses, the t)lood becomes more fixed. 

Fig. I7(i 

Ulood-staining on a wall at the scone of crime. 

On certain fabrics blood-stains are less visible m ( ay light than 

in artificial light, as, for example, on brown, blue, and dark-coloured 
materials On light-coloured fabrics and on leather, wood, mete , 

or stone they are more evident in daylight. By reason of their 

albuminous composition, when dry 

to thin fabrics, such as cotton wool, si k, ^ f ^ to 
thick worsted or woollen tweeds, since lilood seals tlu 
.rcther On many metallic articles blood-stains appeal as da 
^Iny spot, or smeLs, and when desiccatcil, fiequcntly show fissures 

and cracks reddish or brownish colour goes no 
The fact that a stain is oi rca ^ 

further than to raise a snsjiicion that it < y its true 
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])ro(luce coloured stains, such as jams, jellies, cocliineal, vegetal)le 
colouring matter, dyes, rust, snuff, faecal material, organic salts of 
iron, and various solutions of chemical substances. 

No one should undertake the examination of stains unless fully 
experienced in this line of investigation. Shoidd the result be 
doubtful it should be regarded as negative. 

Physical examination. 

The shapes of suspect stains and their position on a garment 
should be noted. For this purpose it will be found helpful if the 
clothing is placed on a tailor’s model, so that the exact positions of 
the stains may be noted. 

Presumptive chemical tests should be applied (.see p. 328). 
When a positive result is given, the solubility of the stain should 
be tested. 

A portion of the stained fabric shoidd be excised, leaving when 
possible some of the material untouched for the use of another 
examiner. The solubility of a blood-stain depends largely upon 
the age of the stain and the type of material on which it is found. 
In certain cases, the treatment to which the stain has been subjected 
may prove an iinportant influencing factor in relation to its solu¬ 
bility or insolubility, for example, washing or ironing. As a general 
rule, the more recent the blood-stain, the greater its solubility. 
The rapidity or slowness of solution must, however, depend on so 
many factors, irrespective of age, that no definite rules for the 
determination of the precise age can safely be laid down. In recent 
stains the hiemoglobin is readily soluble, but the older a stain 
becomes the more difficult it is to effect solution, since the soluble 
hffimoglobm gradually becomes converted into insoluble h*niatin 
rhe best solvent for blood is normal .saline, which contains 
. grammes of sodium chloride per litre of distilled water The 
excised portion should be moistened with a few drops of normal 
saline and a lowed to steep for a period of from half an hour to 
twenty-four hours or more, depending upon the degree of .solubility 
oi insolubility. A watch-glass is the mo.st suitable receptacle fo'r 
the jmniose, and when .steeping has to be prolonged it should be 
covered vith a bell-jar to limit the evajioration of Huid. Difficulty 
if not indeed failure, to achieve .solution of a stain by the u.se of a^i 
ordinary solvent may be experienced if the garment iipm^v hie 
the staining i.s ,,resent lias been ironed, if on a dyed aannent th 

scraping over a Match-glass. ^ emoved by gentle 

n.uy mixed 

tewar,! bydrcKen peroxHe, nmyto 1 Ze , f;'""-'"";. <>f '''""‘I 
ruaty deposit i„ a wateb.glass, tLod on'toiV’ja ,!iZ 
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a dro]) of water, made feel)ly alkaline, and a drop of hydrogen 
peroxide, shonld be added. ^ 

If blood is ])resent, even in small amount, numerous eom- 

paratively large bubbles will develoj) and gradually increase in 

number. When the rust contains blood only in some of the particles, 
the bubbles will show only at those particles. 

When the bubble reaction is entirely absent, blood is not present. 
This is a negative test, since other fluids of the body, when mixed 

with rust, such as saliva or ])us, give a similar reaction. When a 

])ositive response is given, the presence of blood must be demon¬ 
strated by the application of tests for blood. 

Presumptive chemical tests. 

The benzidine and phenolphthalein tests detect the presence of a 
substance in the blood-colouring matter, assumed to be a peroxidase, 

which in the presence of hydrogen peroxide, oxidises colourless 

bases to coloured salts. These tests are merely preliminary, and 

are not specific for blood, since several other substances also give the 
reaction. They are, however, of great value as negative or sorting 

tests, as the stains which fail to react may be discarded. 

Benzidine test. 

Two reagents are required, namely, a 10 per cent, solution of 

benzidine in glacial acetic acid, and hydrogen peroxide (20 volumes). 

Both shoidd be freshly prepared. To one part of the benzidine 

solution, two parts of hydrogen peroxide are added. If on the 

addition of one drop of the mixture to the extract of a suspected 

stain a greenish-blue colour immediately appears, the reaction is 

positive. Should it be undesirable to scrape or excise a part of the 

stained material, the test can be carried out equally well by rubbing 

the stain firmly with filter paper and adding a drop of the mixed 
solution to the paper. In addition to blood, a similar colour reaction 

is given with pus, nasal secretion, gluten, several plant juices, 
hypochlorites and formalin. The test, therefore, is not suitable 

for employment with tissue or fluids which have been preserved with 

formalin. 

Phenolphthalein test. 

Two reagents are also recpiired for the performance of this test. 

The first is prepared by boiling 2 grammes of ])henoIphthalein 

and 20 i^rammes of potassium hydroxide in 100 millilitres of 

distilled water, and adding about 20 grannnes of powdered zme 

during the process. Boiling should be continued untd the solu ion 
becomes colourless. A quantity of powdered zinc, to ensure reduc¬ 

tion should be left at the bottom of a dark glass bottle m which 

the ’solution should be kept. The second reagent is hydrogen 

mwoxide (20 volumes). . , . ■ i i i 
To iierforiTi tlie test, few drops of stain extrac( sliould be 

placed in a watch-glass anil a drop or two of the hrst reagent added. 
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When several drops of the solution of hydrogen peroxide are next 
added, the appearance of a pink colour, more or less intense, shows 
that the reaction is ])ositive. The test is extreniely delicate and 
gives a reaction with dilutions of one part of blood in five to six 

million parts of water. 
We have submitted this test to critical investigation.^ Ninety 

substances were tested to ascertain whether any of them would give 
a positive response. These included saliva, urine, perspiration, 
seminal fluid, leucorrhoeal discharge, albumin, human milk, colo¬ 
strum, cow’s milk, normal faeces, soap solution, aniline dyes, together 
with a large number of chemical compounds. In none of these 
experiments was a positive reaction shown. The presence of 
cochineal, on account of its colour, in the absence of blood tends 
to simulate a positive response, but when cochineal and blood 
coexist, the reagents produce an orange colour. Copper salts also 
simulate a positive reaction in the absence of blood. This test 
should not therefore be employed when the fluid under examina¬ 
tion may have been in contact with copper pipes or fittings. 

Microscopic examination. 

The presence of recognisable blood cells microscopically indicates 
that the blood is insufficiently old for the disorganisation of these 
bodies. When blood clot is present, the cells, by the use of proper 
technique, may be detected microscopically for considerable periods 
after the stain has been formed. The conditions under which the 
stained material has been preserved play an undoubted part in the 
preservation or destruction of the cells. Previous contamination 
of several kinds, of the material on which the blood has been shed 
tends to produce fairly rapid disintegration of the cells. Laboratory 
tests have shown that corpuscles can be demonstrated in blood¬ 
stains upon various articles and materials after several weeks when 
kept under suitable conditions. 

It must be clearly understood that differentiation with certainty 
between the blood corpuscles of man and those of other mammals 
with odd exception, is not possible for medico-legal purposes. 

n the blood of man, and of mammals, the corpuscles are 

C^niibdr the camel fmndy 
Cainehdae, in which the corpuscles are lanceolate-oval or elliritical 
m shape, and are non-nucleated. elliptical 

In birds, fish, reptiles, and amphibians the corpuscles are oval 
111 shape, and contain nuclei. pushes are oval 

The employment of the serological or orecinitin uUi i 

not a test for blood, but a siiecific protein test will x 1 ^ ^^^hoiigli 
of blood ha.s first beeo estiblisheri^olffer 
of the blood to be determined by disclosure of tlio . ‘ onrce 
which it contains (see p. .3.3!)). ^ * e of the specific protein 

bloo^romp^bl/a :tLtTs"d^ “f ™nn.scles i„ 
Mfiiog of bens and the. tbeft, 'rraine'; 
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iiggSo* 

^ >5 ® *‘ ;fg^ ol.A*J*^S: 
Fig. 177 

Jluui.'in blood corpuscles. X 400. 

:J 

Fig. 178 

Blood corpuscles of camel. X400. 

! 
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Fio, 17!t 

Blood corjiuscles of frog. x400. 

to i^i 

•/(ft 

>^Oo ® oSsr «* 

®<5»0S' 

" 'o 

Fig. 180 

Blood corpuscles of hen. X400 
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the preseiice of avian blood in stains upon various articles, by finding 

nuc eated, oval corpuscles and by obtaining a positive 'response 
to the precipitin test with the use of anti-fowl serum. 

In certain cases of alleged rape, it may become a cpiestion of 
importance whether the blood-stains found on the underclothing of 
the temale alleged to have been assaulted were caused by haemor¬ 
rhage from violence to the sexual parts, or by menstrual blood. 
Ihe answer to the question will depend upon the presence or absence 
of wounding of the parts and upon the special character of the blood, 
since menstrual blood frequently shows the presence of endometrial 
cells. 

Chemical examination. 

Haemin crystal test or Teichmann’s test. 

Concentrate a portion of the coloured solution, place a drop 

upon a microscope slide, add and mix a drop of glacial acetic acid 

Fig. 181 

Haemin crystals. x8o. 

and a small crystal of sodium chloride, heat gently to dryness, and 
examine microscopically. If blood is iirescnt, crystals of h<emin, or 

the hydrochloride of haematin, will be found. These may vary m 
colour from faint yellowish-red to brownish-black, may be rhom- 

boiilal in shape, and may be found as separate crystals, m clusters 

or in masses. It is preferable to use some of the dry powdered stain, 

rather than the extract from the stain. An alternative 1^‘agent, 

which yields more constant results, is composed of potassium 



333 EXAMINATION OF BLOOD 

iodide, chloride, and l)romide, each OT gramme, disHolved in 100 
millilitrcH of glacial acetic acid. The test has been superseded 
by the haemochromogen crystal test, on account of the uncertainty 

of obtaining haemin crystals. 

Haemochromogen crystal test. 

Probably the best results in obtaining these crystals are given 
by the Takayama method. 

The composition of Takayama’s solution is as follows :— 

Sodium hydroxide (10 per cent.) 
Pyridine .... 
Glucose (saturated solution) . 
Distilled water 

3 ml. 

3 „ 
3 „ 
7 „ 

The first-named reagent acts as an alkali and blood-solvent, and 
the glucose as a reducing agent. 

The solution, when kept in a yellow glass-stoppered bottle, will 
remain effective for a month or two. 

An alternative solution,- which gives excellent and much more 
rapid results, although the crystals tend to disappear more quickly, 
is prepared from the following ingredients :— 

Saccharose 
Lactose .... 
Potassium hydrate (10 per cent) 
Pyridine .... 
Distilled water 

3 grin, 

3 „ 
5 ml. 
o 

10 
yy 

yy 

For permanent prepara¬ 
tions, Takayama’s solution 
is recommended. 

Two or three drops of 
either of the above solu¬ 
tions are added to some 
of the powdered material 
scraped from the stain, or 
to some of the dried stain 
extract, on a microscope 
slide. If blood is present, 
pink, feathery crystals of 
haemochromogen, or re¬ 
duced alkaline haeinatin, 
usually in sheaves or 
clusters, but sometimes in 
several other forms, will 

be seen microscopically. 
If this test is performed 

Fia. 182 

Ha>mo( hroinogen crystals, x 75. 



334 Ai El) ro A L .11nus p lu ■ n Kxc’e 
gently, the formation of tlie crvistals will occur more rapidly. 
On t^xamming the crystals with a microspectroscope, the typical 
spectrum ot haemochromogen will he seen (see Fig. 1S4). 

This test gives good results even with old stains, and should 
he employed as one of the routine tests for blood, since it is delicate 
reliable, and easy to perform. ’ 

Spectroscopic examination. 

In extracts from fresh blood-stains, haunoglobin, either in an 
oxidised or reduced form, depending upon the conditions in which 
the stain has been exposed, will lie found. If oxyhaemoglobin is 
ex])osed to a vitiated atmosphere it will become deoxidised hauno- 
globin or reduced haemoglobin. In a very impure atmosphere, after 
a lapse of time met haemoglobin will jirobably be formed. Bv 
examining a solution of the stain spectroscopically, the form of the 
haemoglobin will be indicated by the spectrum shown, since haemo¬ 
globin and its derivatives have the capacity of absorbing certain 
light-rays after they have passed through a jirism. The following 
spectra are characteristic of the various states in which haemoglobin 
may be found :— 

Oxyhaemoglobin. 

Two distinct bands are ])resent between the Fraunhofer lines 
D and E, the one nearer 1) being about half the breadth of the 
other and more defined. 

Reduced haemoglobin. 

One broad band between 1) and E is visible. 
By adding a few drops of Stokes’ reagent, or a few drops of 

ammonium sulphide, to a solution of oxyhaemoglobin, the sjiectrum 
of reduced haemoglobin will be seen on sj)ectroscopic examination. 
Stokes’ reagent may be made by using a particle of ferrous sulphate, 
a particle of Rochelle salt (sodium jiotassium tartrate), and a few 

drops of ammonia. 
« 

Methaemoglobin. 

Four absor})tion bands are seen. Two of these resemble the 
bands in oxvhaemoglobin, the third is situated in the red between 
the C and I) lines, and the fourth, which is placed between the 
E and F lines is more indistinct (see Figs. I S3 and IS4). 

Haematin. 
Hsematin is found in old blood-stains. The spectra of both 

acid and alkaline haematin are of little diagno.stic value on account 
of lack of definition. These are .seen in Fig. I S3. W hen alkaline 
lueniatin is treated with ammonium sulphide, luemochromogen is 

produced. 



F.XAMINATTON OF BLOOD 

Haemochromogen or reduced alkaline haematin. 

Tliis s})c'ctnini eoiisists of two hands. The first is a dense narrow 
hand in the yellow part of the spectrum, almost midway between 
the I) and F lines, tlie second is broader ami less dense, and lies in 
the green part of the spectrum. Bart of the })nrple is also absorbed. 
Since this is one of the most delicate spectra, it is the most frequently 

Fig. is;} 

Blood spoctra. 

1. O.xidised haemoglobin or 5. Acid hamiatin. 
oxyhaemoglobin. a. Alkaline haematin 

2. Reduced haemoglohin. 7. Sodium-Huoride Inemnglohin. 
8. ('arhoxvlia‘moglo})in. 

4. .Alkaline met haemoglohin. 

used in the routine examination of blood-stains. Siiectroscopic 
exa„,,„a ,ou either of a Hi.id preparation or of tlie erviala niay 'be 

L f ffi f r .e"n«ses, to establish tlie presence of blood it 
s .uffieieiit to obtain liiemoclironiogen crystals, and tliereafter to 

detect he presence of the spectrum of liiendohroniogeii In ^anihiiim 
them through a nncrospectroscope (see Fig. 182) ^ 

Carboxyhaemoglobin. 

-n.r 

Hamatoporphyrin or iron-free haematin. 

a very sinali\,mui^ty oTbl!^^^^^ >some strong sulphuric acid to 
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EXAMINATION OF BLOOD :VM 

alcohol and water, the spectrum of acid hnematoporphyrin will be 
obtained. This consists of two bands, one, narrower and less well 
defined than the other, lying to the left of the 1) line, and the other, 
broader and well marked, to the right of the former between 1) and E. 
The S])ectrum of alkaline ha'mato2)or])hvrin is obtained with more 
difficultv by neutralising the acid solution, slightly in excess, with 
a solution of j)otassiuni hydrate. It consists of four bands, three 
of Avhicli are more marked than the fourth. The band in the green, 
between E and E, is the darkest and broadest, and the other three 
are found to the left of this, two being between D and E and the 
other between C and D. Both spectra are characteristic and suitable 
as s])ectroscopic tests \\'ith insohdjle blood-stains. 

The sjiectroscopic te.st is one of the most delicate tests for blood, 
since it is cajjable of fletecting one- 
thou.sandth part of a grain of haemo¬ 
globin. .Sometimes a stain may not 
dissolve readily, due to the conversion 
of haemoglobin into haematin, but if a 
few drops of diluted ammonia are added 
to the solution of normal saline, the re¬ 
moval of the colouring matter will be 
greatly facilitated. In certain cases it is 
advisable to filter the solution, esjjecially 
when it contains particulate matter such 
as rust or dirt. If, however, the solution 
obtained is fairly clear, it will be quite 
suitable for sjDectroscoj)ic examination 
without filtration. The technique of the 
examination, however, will depend upon 
the amount of blood-stain, and, there¬ 
fore, the amount of coloured solution at 
the dispo.sal of the examiner. If the 
quantity is sufficient to yield about 
i ounce of coloured solution, then the 
s])ectrosco])ic examination may be quite 
easily made with an ordinarv hand 
spectroscope and a flat glass cell. If, 

however, the amount of solution is ext.remelv small the micro 

''.icrospecL™o 
nI 'e of . “'*■ "lioi'oseopo tube in 

e irate ! t'le most convenient instrument for these 

n Ire rwr7'’‘',r“'“' -^i »pectr„m anil a scate 
h'i, li- ! "'"e-lenKtlis arc also incoriioraterl in tliis annaratns 

"i'it r 
It has prove,I most effidrmt foi ii ' ' * 

Big. 18.3 

A simple form of micro- 
spectro.scopc. 

- .-eplece of the nni' a.i^f thniX'.imrir ^hi 
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When using the ordinary ty])e of niicros])ectroscoj)e, some of the 
stain extract is added to a glass cell whicli is jilaced in a holder, 
attached to the micros])ectroscope, so situated that the source of 
light falls upon the cell before entering the slit of the instrument. 
The micros])ectroscope is then finely adjusted. When making a 
inicros]iectroscopic examination, and using artificial light, the D 
line can be re:idily located by placing a platinum loop, carrying a 
salt of sodium, in a fianie situated near the apparatus. ' ” 

If the stain is very recent the colouring matter will lie in the form 
of oxyluemoglobin, the spectrum of which will be visible. If a 
loopful or two of ammonium sulphide is added, the oxyha?moglobin 
will be deoxidised and the band of reduced luemoglobin will become 
a])parent. If, however, the solution is stirred freely, the fluid Avill 
become reoxidised when the sj^ectrum of oxyhsemoglobin will re¬ 
appear. If more ammonium sulphide is added, together with some 
sodium hydroxide, or other alkaline solution, the s])ectrum of haemo- 
chromogen will become apparent. When the fluid under test responds 
in the manner indicated, all sul)stances, with the exception of blood, 
can be safely excluded. 

To ])roduce the spectrum of haemochromogen, a drop or two of 
the stain extract may be treated with a strong reducing agent in 
the presence of an alkali. An excellent reducing agent for this 
])urj)ose can be ],‘repared by shaking u)) 2 grammes of sodium 
hvdrosulphite with 5 millilitres of a 10 ])er cent, solution of 
])otassium hydroxide in a rubber-corked test-tube and then adding 
I millilitre of alcohol. This reagent should be freshly jwepared 
for each occasion, and when a drop or two is added to an extract 
of blood, a cherry-red colour quickly develo])s. Alternatively, 
the reduction may be effected by the use of ammonium sidphide 
with the addition of an alkali. 

When a stain, some weeks old, has been kept dry in a room 
in which there are ])roducts of combustion of coal or gas, methaemo- 
globin will probably be present. This derivative of haemoglobin 
can be converted into reduced haemoglobin and haemochromogen 

in the same way as oxyhaemoglobin. 
In carbon monoxich' poisoning, the gas forms a stable com- 

l)ound with the haemoglobin, carl)oxyhaemoglobin, the spectrum of 
which clo.sely resembles that of oxyhaemoglobin, although m the 
former the two bands are nearer the violet end of the spectrum 
Differentiation is readily made by the addition of a few drops of 
ammonium sulphide when oxyhaemoglobin is reduced and only one 
l)and is visible. This treatment does not affect the spectrum of 

carboxyhaemoglobin. 
8uli)huretted hydrogen forms a compound with haemoglobin, 

sulphmethamioglobin, the spectrum of which resembles metluemo- 
globin (neutral). On the addition of ammonium sulphide to 
metluemoglobin, methaunoglobin (alkaline) is ])roduced, the absorp¬ 
tion band in the red ])ortion of the spectrum disaiipears and 

differentiation is thus e.stablished. 
In poisoning hy hydrocyanic acid and cyanides, h\diocxii^ic 
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;i(i«l links n|) witli metliJi‘in(><4lol)in to fonn cyaninctliaMiiogloInn. 
Tliis is i(‘gar<lc*(l as a [)()st-ni()itcni inanifcstatioii. 

Ill })ois()ning by liydrofluoric acid or sodium fluoride, the sfiectnim 
found in the blood will consist of a band between C and 1), close 
to the I) line, and a second and broader band between E and E', 
close to the E line. 

The serological or precipitin test.^ 

Since tests for blood permit of its identification as such, the 
next important step is to determine whether the blood under 
examination is that of a human being or whether it has been 
derived from another source. For this purpose the precipitin test 
must be employed. The rationale of the test depends on the fact 
that, by injecting an animal, usually a rabbit, with defibrinated 
blood of an unrelated animal, an antiserum is produced in the l)lood 
of the rabbit, which will precipitate the serum of the animal whose 
serum has been injected, or that of an animal closely related to it— 
the group reaction. Normal rabbit serum does not possess this 
power. The action of precipitation is manifest to the naked eye by 
the formation of a ffocculent deposit preceded by an increasing 
development of a haze or cloudiness, and this constitutes the 
practical basis of the test. In medico-legal practice, great care must 
be exercised in the selection of potent and correctly ])repared 
antisera, and accurate technique must be adopted if reliable results 
are to be obtained and fallacies avoided. The test is not one for 
blood as such, but is a specific protein test. When the presence of 
blood has been established by other tests, the source of the blood, 
human or animal, can be determined from the specific nature of 
the protein which it contains, by the precipitin test. The test 
therefore, is one for the differentiation of protein, whether in blood' 
serum, in other albuminous fluids, or in tissues, and its aiiplica- 
tion IS therefore not restricted to the testing of blood serum. When 
brought into .solution, the protein of the tissues gives the same general 
response to the test as the protein of the blood of the species con- 
cerned It is, therefore, incorrect to refer to the precipitin test 
in re ation to the .letectioii of the origin of the protlin element In 
100(1 henim only, since the reaction (lenionstratcs the nresence of 

m f,‘Z’'rT T fl«rt of a Iniinan l,o,lv 
In hrA, vl',m »f the inainnialian group, 
of the e y‘«-.,I»rtions „i tis.sne recovered from the drains 
of the Imirse heloiignig to Dr Hnxtori, together with a ni(« f 

tidATesr Mo:**" ''<"o exnhi';;::,' 
origin ' nnoroscopy, anil were found lo he of in,man 

Technique of the test. 

eliinh^atrtli^''proL^^^ i” order to 
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normal saliiu'. II (lu‘ ivsullaiil mixture remains dear the 
antiserum so lesteil may he regarded as safe for use. Willi potent 
aiitisenim, a distmet cloudiness should result, within twenty 
minutes at laboratory temperature, after it has been added to 
a 1 m l0,()00 dilution of related serum. To apply this test to a 
blood-stain, it is necessary that the blood serum should be obtained 
by dissolving the stain in normal saline. Should the solution thus 
obtained not be perfectly clear, it must be subjected to filtration 
and also, if necessary, to centrifugalisation. Before carrying out the 
test, it is necessary to obtain some approximate estimation of the 
degree of dilution of the stain extract, since the higher the dilution 
giving a positive result, the more specific becomes the reaction, 
especially in testing group reactions with the blood serum of closely 
related animals. For medico-legal jiurposes, the dilutions commonly 
used are : 1 in 100, 1 in 1,000, 1 in 5,000, 1 in 10,000, and 1 in 20,000. 
Usually, a dro]) of blood when it falls upon filter-paper will occujw 
an area corres])onding to the size of a sixpenny-piece, and having 
regard to this very a])proximate standard, an attempt should be 
made to remove a portion of blood-stain corresponding to one drop 
of blood. The excised })ortion of stain should then be stee])ed in 
0 millilitres of normal saline. Since each millilitre of saline contains 
about sixteen drops and the excised portion about one droj), the 
resultant dilution will be in the region of 1 in 100. It now becomes 
a simple matter to adjust the additional dilutions. 

It is highly important to test the reaction of the dilutions of blood 
serum before the addition of the antiserum, since an acid or alkaline 
reaction will vitiate the test. Unless already neutral, the solutions 
must be neutralised. For the correction of alkalinity, tartaric acid 
may be used, and for the correction of acidity, OT per cent, solution 

of sodium hydroxide. 
The following are required for the test :—(1) A sujqily of 

absolutely clean, small, tapered or other test-tubes ; (2) a suitable 
stand in which to place them in series ; (3) normal saline ; and 

(4) anti-human and other sera. 
In carrying out the test numerous controls mu.st be used. A 

series of tubes bearing distinguishing letters must be arranged in 
a definite order. For example, let it be assumed that a blood-stain 
from a jacket of an accused man is to be the subject of examination. 
Tube No. 1 will contain the extract from the stain in a dilution 
apiiroximating I in 100 ; Tubes Nos. 2, 3, 4, and 5, solutions of the 
extract in ap])roxiniate strengths of 1 in 1,000, 1 in 5,000, I in 10,000, 
and 1 in 20,000, respectively. To each of tliese is added anti- 
human serum in the proportion of 0-1 nulhhtre to every O-O 
millilitre of the extract. Tube No. (i holds an extract from 
the bloodless iiart of the jacket, and to it is added the proper 
(luantity of anti-human serum. Tube No. 7 contains norinal saline 

solution to which anti-human serum has been u 
is filled with the extract from the blood-stain, 1 m 1,000, to \\hicl 
normal rabbit serum has been added in the ])roportion already 
sugtrested Tube No. 0 contains a .solution of human blood diluted 
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to 1 ill 1,000, to which anti-human serum has been added, lubes 
Nos. 10, 11, and 12 contain 1 in 1,000 dilutions of other different 
bloods of known origin to which anti-human serum has been added. 
It w ill be noted that the contents of Tubes Nos. 6 to 12 act as con¬ 
trols, with which the reactions in Tubes Nos. 1 to 5 can be carefully 
compared. If blood serum has merely to be identified as human, 
as opposed to that of the lower animals, the matter is neither difficult 
nor lengthy, but if the blood is not of human origin and an opinion 
is necessary as to its source, it then becomes necessary to test the 
blood serum m turn with different antisera, until a positive result 
is obtained and the blood is identified. 

A positive reaction occurs when an antiserum is added to an 
extract of related blood serum. The antiserum sinks to the bottom 
of the tube, and at the points of contact a faint haze is soon per¬ 
ceptible in the stronger dilutions, but may take longer to develop 
in weaker dilutions. The haze gradually increases and first becomes 
more den.se at the base of the tube. When the reaction is complete, 
which for medico-legal purposes should occur at the end of twenty 
minutes at room temperature, the fluid column is clouded in the 
lower two-thirds of the tube as the result of the formation of 
precipitum. 

Four essential precautions are necessary in performing the test, 
namely, the solution of the suspected stain, together with the 
various antisera employed, must be perfectly clear, the tubes 
used must be absolutely clean, there must be uniformity in the 
amounts used in the tubes, and the reaction of the fluid under test 
must be neutral. 

In the illustration (see p. 343) .some of the results of the test are 
shovm. Set No. 1, tubes 1 to 5, shows dilutions of human blood 
serum, 1 in lUU, 1 in 1,000, 1 in 5,000, 1 in 10,000, and 1 in 20,000, 
respectively. Note positive results following addition of anti-human 
serum. Set No. 2 shows negative reactions to the test after sheep’s 
blood serum has been treated with anti-pig serum. Set No. 3 shows 
positive reactions with solutions of ox blood treated with anti-ox 
serum. No. 4, lower capillary tube, shows a positive reaction with 
a very small amount of 1 in 20,000 human blood serum and anti¬ 
human serum. In upper tube, normal saline and anti-human serum 
are shown. 

In order to flemonstrate the finer degrees of turbidity, the small 
tubes normally used should be placed in a rack against a proper 
yewmg box with interior illumination. Nickolls and Thomas ^ have 
designed an improved precipitation viewing apparatus which thev 

fointest teie of opalescence ^ 
Hoccuiation. and winch differentiates easily between a simple 
opalescence and commencing Hoccuiation, Tlie apparatus, wliicli is 

lis'lK e"'' compliciited electrical one. ensures tliat no li.dit is 
q, unless there is a positive reaction wheii the 

Iv p nticlerL"iu 0*'“ "r ilirections 
a glowfng rin" ‘H'l>uar through the viewing slit as 
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Capillary tube method. 

Wlieii only small quantities of material are available recourse 

tubL^ hv'ei -ifextract is drawn into capillarv 
tubes by capillary action, and thereafter a drop of the requisite 
antiserum is similarly drawn up into each. Tliehisual controls are 
utilised and the test carried out in the ordinary manner, with the 
exception that the containers are cajiillary tubes substituted for 
the small tubes usually employed. The ends of the capillary tubes 
are sea ed with plasticine by jiressing them into a cake of this material 
In reading the results, the examiner must adjust the position of the 
tube in relation to light and background to obtain a clear view of 
the reaction. 

Other medico-legal tests based upon the action of precipitins. 

bince jirecipitins are jiroduced tor almost any soluble animal 
or vegetable ]irotein, the fact has been utilisetl not only for the 
identification of the source of blood serum, but for other medico¬ 
legal (leterminations, for example, the identification of the source 
of seminal fluid, bone fragments, and portions of flesh. 

Ihere is no available test for the differentiation of male from 
female blood. 

BLOOD GROUPING 

The medico-legal application of blood grouping. 

Blood groiqiing may be of considerable value forensically in 
hel})ing to establish the guilt or innocence of accused persons or 
in disproving parenthood in certain cases of disputed paternity. 
The blood of all ])ersons falls within one of four main groups classified 
as Grou}) O, Group A, Group B, and Group AB. It must be admitted 
that, from the medico-legal point of view, the grouj)ing test has many 
liniitations at the present time, i)ut the advances which are being 
made both ra))idly and ])rogressively by many research workers are 
steadily rendering it more valuable. Oue of the most im})ortant of 
these limitations lies in the fact that ap])roximately SI) per cent, 
of a’l bloods belong to Groups 0 and A, while only about II })er 
cent, belong to Grou])s B and AB.^ The variation of blood-grou]) 
with race shows a characteristic fall iu the fre(piencies of grou])s 
() and A, and a rise in groiq) B, as progressive observations were 
taken south and east a toss Kurope. In view of tbe large ])ercentage 
of bloods which belong to the first and second groiq)s, () and A, the 
tendency of the test may more frecpiently suggest innocence tlnin 
LUiilt, since the blood composing a stain found on a suspect s clothing 
and the blood of the murderer may belong to the same grouj). The 
true value of the test becomes apparent when the blood-stains on 
the clothing of the accused belong to the same group as the blood 
of the victim, but to a ditfenuit groiq) from that of the blood of 
the accused, since the possible defence might be that the stains upon 
the clothing of the accused person were caused by his or her own 



PRECIPITIN TEST 

SET No. i. 

SET No. 2 

SET No. 3. 

SET No. 4. 

Fiq. 186 

I’l'ocipitiii reactions. 

(See page .•{41.) 
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blood The blood-grouping reaction, therefore, may narrow down the 
individuals from whom a given blood-stain may have been derived 
Its use for the determination of paternity is of value on account of 
the Mendehan inheritance of the individuality of the blood by the 
offspring of a given mating. Although the true father can never be 
tlefinitely identified by the test, it can frequently be asserted that a 
certain man could not be the father of the child in question. A man 
who fails in repeated blood-grouping tests can definitely, and without 
doubt, be eliminated as the father. The test is also of importance 
when a child is claimed by two sets of parents. 

The ]ihenonienon of haemo-agghitination in human blood occurs 
whenever homologous agglutinin and agglutinogen are in contact. 
It is, therefore, a biological axiom that liomologous agglutinin and 
agglutinogen cannot exist together in the same blood. The four 
groups were established and classified by the disposition of two 
agglutinogens, termed A and H, ])resent in the cells, and two 
agglutinins, a and h, in the serum, thus ;— 

BLOOD GROUP CLASSIFICATION 

Group. Serum. Blood Corpuscles. 

0. Atrcrlutinates cells of the 
three other groups. Con¬ 
tains agglutinins, a and b. 

Inagglutinable. Contain 
no agglutinogen. 

A. Agglutinates cells of Groups 
B and AB. Contains 
agglutinin h (anti-B). 

Agglutinated by sera of 
Groups 0 and B. Con¬ 
tain agglutinogen A. 

B. Agglutinates cells of Groups 
A and AB. Contains 
agglutinin (i (anti-A). 

Agglutinated iiv sera of 
Groups 0 and A. Con¬ 
tain agglutinogen B. 

AB. No agglutinative effect. 
Contains no agglutinin. 

Agglutinated by sera of 
Groups 0, A, and B. 
('ontain agglutinogens 

A and B. 

A»<^lutinin « procluees agglutinaticiii only of corpuscles which 
contain agglutinogen A, and agglutinin I, of corpuscles winch 
contain agglutinogen K. Thus, with the use ot (Iroup A and Group B 
sera it is possible to classify any blood into its ])ro])er group. 

Taylor and his co-workers « examined 100,000 hlooc specimens 
from members of the Royal Air Korce drawTi from all o''er ^ 
United Kingdom, and among the abnormahties foinal were hiteen 
cases (three of group () and twelve of group A) m which there was 
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a deficiency, or complete absence, of anti-B agglutinin ; in onh 
one case (group O) was anti-A agglutinin completely absent. Cold 
aercrlutinins were found in the blood of sixty-one persons. 
"’^Lattes has stated that the fact of belonging to a definite blood 

aroup is a fixed character of every human being and can be altered 
neither by the lapse of time nor by interciirrent disease. This 
view is supported generally. 

Technique of blood grouping. 

Fresh blood. 

The two test sera for blood grouping, namely, serum from 
Grou]) A blood and serum from Grouj) B blood, may either be 
purchased in prepared form or obtained from the blood of persons 
of known group and titre. A serum of good titre will cause a 
macroscopic agglutination when one drop of 1 in 10 dilution of 
serum is mixed with one drop of a sensitive cell suspension on 
an open slide at room temperature. When Cj[uantities of serum 
are being stored, a large amount should not be placed in one 
amjioule but in a number of small 1-millilitre or 2-niillilitre ampoules 
sealed with flame. These shoidd be kept in a refrigerator, when the 
sera will retain their j)roperties for a long ]ieriod. 

To prejiare blood-cell suspensions, a few drops of blood are 
added to a tube containing several millilitres of normal saline 
Avhich contains a small quantity of 3 per cent, sodium citrate 
solution. One drop of blood added to 1 millilitre of normal 
saline will give approximately a 5 per cent, corpuscle suspension. 
The suspension is washed once by centrifugalisation, and the 
supernatant fluid removed. The cell sediment is then added to 
normal saline to form a 2 to 5 per cent, suspension. Group A 
and CtI’oup B cells are used as test corpuscles. 

The group of any given blood can be determined by testing 
the cells of the blood against the sera of Groups A and B, and 
by testing the serum of the blood against the cells of these 
two groups. It is advisable to employ both methods in each 
examination. 

The known serum and cells of both these groups, together with 
a suspension of the cells of the blood under test, are therefore 
required. A drop of Group A serum is placed on the left of a slide 
mid a drop of Group B serum on the right. To each is added a 
drop of the cell suspension under test. The slide is then crentlv 
rocked to ensure a jiroper intermixing of the cells with the seruin 
Ihe rocking IS continued for a few minutes and the slides are then 
exaimned microscopically. Snyder recommends that after the read- 
mg has been made at the end of a quarter of an hour, it may be 
a(h isable to place the slide in an incubator at 37° C. for an additional 
In f-hour to an hour to obviate any chance of missing a weak 
agglutination due to low titre of the blood. ° 
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Small tubes may be used instead of the slide. One dron of 

to eLX’^ suspension, normal saline, and test serum are added 

^^hen unknown sera are being tested against known cells, the 
same technique may be adopted. 

In cases involving culpa, a sample of the blood of the victim 
stiould always be obtained at the post-mortem examination. 

Blood-stains. 

Before applying blood-groujiing tests to stains, it is necessary 
to establish first that the stain is composed of human blood. The 
stained garments or other articles must be submitted for examina¬ 
tion with expedition. Lattes considers that a large number of 
practical applications are })o.ssible des])ite various influences to 
which blood-stains may have been exjiosed, although, with few’ 
exceptions, no evidential value can be attached to any negative 
results, since the blood may have undergone alterations which 
jirevent an iso-agghitinatioii reaction. 

Two methods may be utilised and both should be employed :— 

Detection of agglutinins. 
Detection of agglutinogens. 

Detection of agglutinins. 

A small quantity of the tlried blood is scraped from the stain, 
or a portion of the stained material, about I square centimetre, is 
removed. The blood is dissolved in normal saline, o cubic milli¬ 
metres for each milligramme of blood. At a minimum, 15 cubic 
millimetres are required for the test. The tube in w hich the dilution 
is being made should be corked, left at laboratory temperature 
for an hour, then jdaced in a refrigerator overnight. The solution 
may now l)e tested with A, B, and O cell suspensions. One per 
cent, and 20 per cent, suspensions are recommended. The results 
of the tests should be examined many times during .several hours, 
if nece.s.sary, until decisive readings are ])6ssible.' 

Detection of agglutinogens. 

Agglutinogens cannot be detected by direct agglutination, since 
the bTood cells lose this ])ower on drying, but their })resence may be 
shown by their ability to al)sorb agglutinins a and h and their ])owcr 
to iidiibit the action of the sera containing these agglutinins. If 
the blood in the stain contains agglutinogens A and B it will ab.soib 
both a and b agglutinins from the test sera, and when these arc 
subsequently tesO'd against known test corpuscles, the absor])tion 
which has taken place will become aiqwrent. Corresponding absor})- 
tion will result if only agglutinogen A or B is present in the stain 
The ]iortion of stained material should be mixed with (^roup D 
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buruiii, about 10 cubic niilliinetres of extract being required for tlie 
test. The mixture, in a corked tube, should be left lor an lionr at 
laboratory tenijjerature and then placed in a refrigerator overnight. 
Two sets of serum and saline dilutions, 1 -2, 1 -4, 1 -8, etc., are prepared 
on a slide. To each of the sets, a 1 per cent, suspension of A and 
B cells is added and the results are recorded, after an hour in a 
moist chamber. When the stain is on fabric a control, using the 
unstained cloth, should be utilised.*^ 

Detection of sub-groups. 

Although certain of the blood groups have been divided into 
sub-groups, the demonstration of these on other than fresh blood is 
in our opmion fraught with technical difficulties of such a character 
that their presence cannot yet be safely utilised in the routine 
examination of blood-stains for forensic purposes. 

There are two sub-groups within each of the Groups A and 
AB. These are classified in Group A as sub-groups A^ and A.„ 
and in Group AB as sub-groups A^B and A^B. It has been esti¬ 
mated that sub-group Aj is present in 80 per cent, of these groups 
and A, in 20 per cent. A^ reacts more strongly than A., and the 
nature of the difference between these sub-groups is probably 
(luantitative, namely, that agglutinogen A is present in the 
respective blood cells in greater or lesser amount. 

Presence of factors in blood other than A or B. 

When certain immune sera prepared from rabbits, by injection 
of human blood, are absorbed with certain human bloods, they still 
retain agglutinins which are capable of acting on all bloods of 
\T^ foiir groups. Two of tlie agglutinogens revealed are termed 

of f in the four groups. The absence 
of both M and N from any one group does not occur, but they may 
j ound together or separately. Depending upon these agglutino- 

namelv M Mn' divided into three groups, 
of Gie^A b’o fv?' N, which have no connection with the groiqis 

s Mtndelian dominants, are iiresent at birtli "infl 

in.livi.lual Woo,I clXonceV l"vo^ W ">g Other 

lurther invc-stigatio,, a.,,1 elal,nation l,ofore thev'c u ’l 
m ])ractice.*‘’ cioic iiicy can be employed 

u’l • 1- (onrain an agyhitnioiUMi fi... i>i b- . ,va» „.a„. hy La.ulS^h.or r,:.',' wl'V,' 
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that by injecting the red-cells of rhesus monkeys into guinea-pigs 
and rabbits they obtained a serum capable of agglutinating certain 
human bloods. Persons whose blood cells were thus agglutinated 
are termed Rhesus positive, or Rh jiositive, and those failing to 
react in this way, Rh negative. The distrihution of the Rh fa'ctor 
is the same in both sexes, and this factor is present at hirth and 
is inheriteil as a IVIendelian dominant character. The practical 
outcome of this finding is that Rh negative subjects are liable 
to fonn Rh agglutinins if Rh agglutinogen is introduced into 
the circulation either by transfusion of Rh positive blood or, in 
pregnant women, by an Rh positive foetus, the Rh agglutinogen 
having been inherited by the child from the father. In such cases, 
the presence of anti-Rli agglutinins, developed as a result of a 
transfusion, will bring about incompatibility when a subsequent 
transfusion of Rh positive hlood is given, and an Rh negative 
pregnant w'oinan may show a serious lisemolytic reaction following 
a first blood transfusion with Rh positive blood (see p. 410). 

Blood grouping in cases of disputed paternity. 

Blood grouping can only exclude paternity ; it cannot prove 
paternity. It is sufficient to allude only to Bernstein’s theory, 
since this is now' generally accepted. He assumes three allelomorphic 
genes. A, B, and R, one of which is present in each member of a 
given pair of chromosomes. Genes A and B are dominant over R. 
►Since each somatic cell has two of these genes, one derived from 
each parent, there are six possible genotypes. 

Wiener aptly summed up the position of the medico-legal 
application of blood grouping, in relation to questions of heredity 
(see table, p. 349), when he expressed the views that for reasons, 
namely, certain exceptions found, there may be slight objections 
to placing exclusions of paternity or of maternity based on the 
second law of heredity on the same level as those made in accord¬ 
ance with the first law'. Thus, w'hile non-conformity to the first 
law may be considered absolute proof of non-paternity, non-con¬ 
formity to the second law should perhaps only be considered strong 
evidence that paternity is most unlikely. In the former case, the 
man charged with paternity should be declared innocent regardless 
of any other evidence. In the latter case, at least, it may be statec 
that it is highly improbable that the accused man is the true father. 
He points out that five-sixths of the possible exclusions are made 
by the first law and that only one-sixth can be attributed to the 
second law. The technique for the determination of the blood 
groups has already been described, and one of the several methods 

may be utilised in paternity cases. 
Landsteiner and l.evine have shown tliat the agglutinogens il 

and N cannot appear in tlio hlood of a child unless they are presen 
in the hlood of one or hoth parents. A type parent cannot u ^ 
a type N child and a type N parent cannot have a type .M child 

(see p. 349). 
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DERIVATION OF OFFSPRING 

(After Landsteiner) 

Groujis of 
Parents. 

Groups of 
Children. 

Exclusion 
Cases. 

Note. 

0x0. 
0 X A. 
OxB. 
A X A. 
A X B. 
B X B. 

0. 
0, A. 
0, B. 
0, A. 

O, A, B, AB. 
0, B. 

A, B, AB. 
B, AB. 
A, AB. 
B, AB. 

A, AB. 

First Law. 
A and B agglutinogens can¬ 

not appear in the offspring 
unless present in the 
blood of one or both 
parents. This is common 
to the theories of von 
Dungern and Hirszfeld, 
and of Bernstein. 

OxAB. 
A X AB. 
B X AB. 

AB xAB. 

A, B. 
A. B, AB. 
A. B, AB. 
A, B, AB. 

O, AB. 
0. 
O. 
0. 

1 
1 

Second Law. 
A parent whose blood be¬ 

longs to Group 0 cannot 
have a child whose blood 
contains AB agglutino¬ 
gens, and a parent whose 
blood is Group AB cannot 
have a Group 0 child. 
This constitutes Bern¬ 
stein’s further theory. 

INHERITANCE OF MN TYPES 

(Theory of Landsteiner and Levine) 

Parents. Possible Children. 

MXM. 
MxMN. 
MxN. 

MNxMN. 
MNxN. 

N X N. 

M. 
M, MN. 

MN. 
M, N, MN. 

MN, N. 
N. 

HI,'wf'-’ tli'rt tlH' application of tlic 
ill tests in cases oi disimted parcntase is now justitied Jn one 

ot the cases described a jiutative father was excluded l,v HI, i t 

ilespite the fact that A-ill I arouping, s, arm, m V, 
were inconclusive. and iM,\ 
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(.iou|>i.iu- s(‘ra are obtained IVoin persons in whom iso-innminisa- 
tioii lias lak(Mi plaee either as a, ivsnit of 1 ransfnsions or preenaneies 
Sera obtained as a result of transfusions will heeoine inereasinelv 
rare. • 

It is now known that a more eom])lete classitication of the Rh 
irronps can he made than into Rh+ and Rh-. Wiener has 
described Rh snh-types. It is generally accepted that there are 

n Ith antigens in the red cells of Europeans and each 
of these antigens can ])rodnce its equivalent antibody. These 
antigens are called C, c, 1), d, E, and e. The classification into 
Rhd- and Rh — depends on the pre.sence or absence of the antigen D. 
The genes resjionsihle for these antigens are arranged on the somatic 
chromosomes, which are in pairs. A chromosome can carry C or c 
hut not both and the .same applies to the other antigens. An 
under.standing of these Rh sub-groups is of great importance in 
connection with blood-groiqiing in ea.ses of disjmted paternity. 

In the instance of innocent persons, the A-B-0 grouping system 
is capable of demonstrating the non-paternity of such persons in 
one sixth of all ea.ses. If the MX sy.stem also is used, innocence 
can be demonstrated in one third of the cases. If in addition to 
A-B-O grou])ing and MX typing the Rh sub-groups are determined 
it is possible to demonstrate that one half of such men are innocent 
It will, therefore, be readily understood that when que.stions of 
jiaternity arise it is important to jierform MN typing and Rh grouping 
in addition to A-B-O groiqiing.^^ 

Group specific substances in the organs and body fluids. 

Research has shown that group specific substances are jire.sent 
in the cells of practically every organ of the body and in almost 
every body fluid. The test for detecting these agglutinogens is 
])erformed as with blood and blood-stains. The following secretions 
conform to group type : urine, saliva, milk, nasal secretion, vaginal 
secretion, seminal fluid, and others (see p. 44.3). \\ itebsky was the 
first to demonstrate the ])resence of Rh antibodies in breast milk. 

The titre is usuallv low. 
« 

Agglutinogens in saliva. 

Schiff and Sasaki have shown that persons can be divided into 
two grouris depending upon the presence or absence of grouj) 
specific sub.stances in their .saliva. In one group, these sub.stances 
are iire.sent in definite (piantity and in the other, they are either 
entirely absent or pre.sent only in negligible amount. 1 bus persons 
are either of .secretory or non-secretory type depending upon 
whether the agglutinogens found in the blood cells are secretei 
in the saliva,. Wiener and Belkin state that secretors and non- 
secretors are sharjilv defined in infants. The secretion charactei i.s 
inherited as a, simple Mendelian dominant by means of a pair o 
allelic tames. Two individuals who an' non-secretors cannot Ixgct 
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children who are secretors. The agglutinogens, when present in the 
saliva, correspond with those tonnd in the blood of the individual. 
In several cases, it has been stated that dried saliva on a cigarette 

end has been typed snccessfidly. 
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CHAPTER XI 

STATES OF INSENSIBILITY 

The (lifferoiitial diagnosis of the various states of insensibility 
is a subject of considerable iin])ortance to the ])olice surgeon, 
and in the field of forensic medicine. It is therefore necessary 

to give some consideration to the various symptoms and signs of 
the commoner causes of unconsciousness. 

From what causes may this condition arise ? It may l>e due to 
disea.se, for exam})le, cerebral ha?morrhage, embolism or thrombosis 
of the cerebral ve.ssels, epilepsy, uraemia, or a transitory .syncopal 
attack. Fracture of the base of the skull and concussion of the 
brain, as a result of accident,-are other common causes. Certain 
drugs such as ojhum, belladonna, the barbiturates, alcohol, and 
others, may also produce unconsciousness. 

In order to a.scertain the cause, the practitioner will naturally 
endeavour to obtain the history of the case, but unfortunately it 
too often happens that there is no further hi.storv forthcoming than 
that the ])erson was found unconscious. When tliis is so. an opinion 
can only be arrived at by careful differential diagnosis. 

Insensibility due to disease. 

We must, therefore, first consider the characteristics of tho.se 
states of insensibility which result from disea.se, and are more or 
less sudden in their onset. 

Cerebral haemorrhage. 

The ])oints to be noted are :— 

Cerebral haemorrhage generally occurs in [)er.sons over the age 
of forty, but it may arise in much younger persons. The 
middle'cerebral artery is the most fretpiently involved. 

It is found more commoidy in the male than in the female. 
The .symptoms usually begin abruihly, vomiting sometimes 

supervenes, and unconsciousness, more or less complete, 
frecpiently ensues. Convulsions are rare, though mu-scular 

twitchings are common. . • i 
The face is u.sually flushed, although occa.sionally it 'e 

iiale, and respirations are laboured and stertorous iiie 
impi’llarv and tendon reflexes are often ab.sent. Cheyne- 
Stokes breathing, and an increase in pulse-rate, become 

evident before death. 
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W’lioii ivc-overy takes place, eoiiseioiisness ^ladiially returns and 
is frequently accompanied by a condition of restlessness or 
delirium. Hemiplegia may then become very obvious. 

In cases of pontine hfemorrhage, vomiting and convulsions 
are common at the onset and there is rapid loss of con¬ 
sciousness. The pupils are markedly contracted and the 
temperature may ri.se to 108° F. prior to a fatal issue. 

Embolism and thrombosis of the cerebral vessels. 

When the lesion is extensive, clo.se similarity exists between 
cerebral haemorrhage and these two conditions, and it is frequentlv 
difficult to differentiate between them. The points to be noted 
are :— 

W hen a main vessel is occluded and a large area is affected, 
convulsions may occur at the onset, uncon.sciousne.ss is ra})id 
and is followed by signs of hemiplegia. If a large ve.ssel 
becomes thrombosed, an apoplectic .seizure will probablv 
lesult, although, as a rule, loss of consciousness is much less 
sudden than in the case of cerebral haemorrhage. Occasionallv 
theie may be a condition of stupor and delirium. 

A rough cardiac murnuir, usually mitral, may be found on 
examination, indicating the effects of endocarditis. 

In old persons, there will most jjrobablv be evidence ofdeaenera- 
tion of the arteries. ‘ 

Epilepsy. 

I...sen.sibility lasting for a variable period, succee.ls the con- 
vulsive .stage of epilep.sy. Should the j)atient be .seen before the 
conclu.sion of the convulsive seizure, or if information is obtainable 
fiom an mtelh^ait eye-witne.ss, the examiner will receive heh) in 
his diagnosis. The points to be noted are * 

“ rnZioL*'' e‘U,«ativo 

Immediately after the convulsive .stage the face -ind lin- 
or lea, IIvkI. so.ne f,,„h ,„ay W es^e I,,'If 

a„,i the ,„a,v have „ee„ hi,ten.'or eear, np,'.:,'irl;: 

'’'"tl'Z^helelfter'^ -I '<>'■ --e 

l«o«ong,a?lu!ll7.eV,lrnf,nV'i^^^ 

Uraemia. 

In it, n.ajnr the point, to l,e noted are 

< ardiac enlargement and the nresener* i 
eon.stituents. ' ‘ ^ ‘ abnormal urinarv 
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Di'owsi.ioss or coma «itl, stertorous breatiuug, with or without 
convulsions. 

Oedema. * 

In certain cases violent delirium may re])lace convulsions. 

Hysterical coma. 

The manifestations of hysteria in women are most varied 
and sometimes occur from trivial causes. The characters of an 
attack are :— 

The subject falls to the ground and the body is thrown into 
convulsive movements of an inco-ordinated character. Foam often 
appears at the mouth. The reflexes are retained and the tongue is 
not bitten. 

After a variable time, which is usually shortened by the lack of 
sympathetic treatment, recovery takes place. 

Transient syncope or faint. 

This condition is common, especially in crowded public places, 
and its appearances are so familiar and so evanescent that thev 
need not be discussed. Syncope, however, in elderly persons 
is a much more serious matter, and is characterised, in addition to 
partial unconsciousness, by an irregular and almost imperceptible 
])ulse. These signs should not be regarded lightly, and prompt 
measures must be taken to stimulate the heart and, by postural 
treatment, to restore the cerebral circulation. 

Diabetic coma. 

In considering coma which is associated with diabetes, it is 
necessary to distinguish between coma due to hyperglycaemia, when 
the blood-sugar exceeds 2(M) milligrams per cent., and insulin 
coma which results from a condition of liypoglyCcnemia, in which 
the blood-sugar is below 70 milligrams per cent. In tlie differentia¬ 
tion of these two conditions, tlie points emphasised by Graham ^ 
cover practically all that need be mentioned. 

H yperglyCcTemic coma. 
Skin is usually flushed. 
Odour of acetone is perceived in the breath. 
Respirations are deej). 
Urine contains sugar and aceto-acetic acid. 
Blood-sugar is over 200 milligrams per cent. 

Hypoglyca?mic (oma. 
Skin is usually white. 
Odour of acetone is not jierceived. 
Respirations are shallow. 
Urine is usually sugar-free, but not necessarily so. 
Blood-sugar is under 70 milligrams jier cent. 



STATES OF TNSENSTBTLTTY .‘ir);") 

l(, shouM also Ik' noted tliat in insulin coma llicro may he 
profuse perspiration, tremors, confusion, and that in some cases the 
mental attitude may suggest a condition of drunkenness (see p. ()80). 
The symj)toms usually develop within a few hours following an 
insulin injection. The taking of one or two lumps of sugar, which a 
diabetic patient, under insulin treatment, should always have in 
his possession, will quickly restore the blood-sugar content and 
thus prevent the onset of symptoms. 

Insensibility arising from head injuries. 

Fracture of the skull. 

The history of the case is important, but, unfortunately, is often 
unobtainable. Evidence of the presence of fracture may be found 
by the following manifestations :— 

The presence of scalp injury with depression of an area of the 
vault of the skull. 

Haemorrhage into the conjunctivae and eyelids, or bleeding from 
the nose when the fracture is situated in the anterior fossa. 
Haemorrhage, or the escape of cerebrospinal fluid, from one 
or both ears may be present when the fracture is located 
in the middle fossa. 

The condition of the pupils varies in different cases. 

Concussion of the brain. 

When concussion is present without further complication, the 
degree of unconsciousness will vary both in degree and duration 
(me p. 295). The reflexes may either be diminished or absent. The 
face IS usually pale and the pupils are equal, dilated, and sluggish. 
H laceration of the brain with accompanying haemorrhage is present 
the coma will be profound, due to compression. In cases of com-’ 
pression, the face is usually flushed, the breathing stertorous, and 
the reflexes vary on each side. The pupil on the injured side is at 
rst contracted but later dilates, and the other pupil subsequent!v 

reacts in a similar manner. The pulse is slow. 

tion^of t^'at injury may produce lacera¬ 
tion of the brain with haemorrhage, although there may be no 
obvious external injury of the head. ' 

lirri warning is given to the young practitioner against dealiim 
hgh ly or careless y with cases in which there is a (lefinite liLtorv of 
head mjiiry whether the person is under the influence of alLoS or 
lot. If such cases are brought to hospital, it is advisable to retain 

mmmgm 
alcohol. ■ I’"*'”' ""'I'-'' tl.c inHuence of 
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Insensibility due to poisoning. 

Opium. 

Tlie signs and symptoms are :— 

The ])atient may be either somnolent and capable of being 
loused, or deeply comatose and unable to be roused,depending 
upon the stage of the case. 

riie pulse is either full and bounding, or slow and weak. 
The face is either flushed or pale, and the lips livid. 
The pupils are markedly contracted and immobile. 
The temperature, normal at first, becomes sub-normal in the 

later stages. 

The breath may or may not emit the odour of opium, depending 
upon the preparation which has been taken. 

In the later stages the face is pale, clammy, and bedewed with 
perspiration (see p. <>47). 

Belladonna. 

This form of poisoning is much more rarely seen than that of 
opium. The characteristic signs and symptoms are :— 

The patient is more or less unconscious. 
The pupils are widely dilated and immobile. 
The face is flushed, and fhe eyes often have a startled a])pearance. 
There is rambling, muttering, or more excited delirium which 

in some cases renders the patient almost maniacal. 
Speech is thick and often inarticulate, on account of the })arched 

condition of the mucous membrane of the mouth. 
The temperature continues normal until the later stages, when 

it frequently becomes elevated (see p. boO). 

Barbiturates. 

Many cases of fatal ])oisoning, suicidal and accidental, occur 
from overdosage of barbiturates. Large doses cau.se depression 
of the central nervous system and the signs and symptoms are ;— 

The patient may suffer from giddiness, headache, nausea, 
vomiting, ataxia, weakness, or .slurred speech and mental 
confusion in the earlier stages. 

Respiration is shallow. 
The })upils frequently show alternate contraction and dilatation. 
The blood pressure and temperature fall. 
The patient finally lapses into coma, but may recover after a 

variable interval uj) to a few days. 
In fatal cases death occurs from pneumonia, or, on account 

of su})pression of urine, from uraemia. 
In some ca.ses fhe urine may contain both albumin and sugar, 

or it may assume a red colour due to haematuria oi haemato- 
porphvrinuria, (*sp(‘cially in ])henobarbitone poisoning (see 

!>. (->42). 
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Alcohol. 

Alcohol, taken in excess, is j)rol)al)ly one of tlic commonest 
causes of insensibility in police })ractice. 

(Since the importance of this subject (leniands extended con¬ 
sideration, it has been treated in a se2)arate section (see j). (>24). 

Inebriety in relation to the subject of criminal responsibility is 
discussed on p. 490. 

The essential object in striving to arrive at a correct diagnosis 
of the cause of insensibility is to facilitate the ])rompt initiation of 
appropriate treatment. In most of the cases, admission to hospital 
whenever possible is the best and safe course, since measures for 
careful observation combined with adequate facilities for treatment 
are then available. 

Reference 
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CHAPTER XII 

MEDICO-LEGAL ASPECTS OF SEXUAL 
FUNCTIONS AND CRIMINAL ABORTION 

T HL following subjects which relate to the sexual functions 
are treated in tliis chapter :— 

Impotence and sterility in tlie male. 
Impotence and sterility in the female. 
Nullity of marriage on the ground of impotence. 
Pregnancy and criminal abortion. 

Impotence and sterility in the male. 

The question of impotence in the male arises frequently in nullity 
of marriage cases, and less frequently in disputed paternity cases, 
and in cases of rape. Impotence is the inability to have sexual 
intercourse, whereas sterility is the inability to impregnate. 

Below the age of puberty, the male is presumed to be sexually 
ini])otent. Puberty is generally held to be attained at the age of 
fourteen years, and by the term “ puberty ” ought to be meant 
the attainment of virility, not merely the power of coitus, for the 
latter power often commences earlier than })uberty or virility, 
and continues for some time after ]wocreative power has ceased. 
Fairfield^ reports a case in which a girl aged thirteen was reputed 
to have been pregnant by a boy of the same age. Absolute 
certainty was lacking, but the boy himself had no doubt, fehe 
])oints out that the boy’s feat was, according to English law, 
impossible, since it is an “ irrebuttable presumption ” that a boy 
under fourteen cannot ])rocreate a child (see p. 424). Although 
the law fixes the age of attainment of virility, it places no limit 
upon the i)eriod of age above i)uberty when a male ceases to 
be sexually potent. Cases of virile power in elderly men are well 
known and authenticated. This point was raised in the famous 
Banbury peerage case, where the putative father was eighty years 
of age at the date of the birth of the claimant, but the judge rulec 
that there was no legal limit to the age when procreative power 

^^^That procreative ])Ower in old men is possible is demonstrated 
bv the fact that spermatozoa have been found m a man of nmety-six. 

Certain conditions of the central nervous system, such as hemi¬ 
plegia. paraplegia, locomotor ataxia, (lisseniinated sclerosis syrmgo- 

mydia, and Bacture of vertelirm with cord injury ma> cause 

;}r)S 
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iinpotciic6, but tliis is not iilw'fiys so. In locomotor cxtcixid, ultlioiigli 
the procreutive power becomes weakenecl and, latterly, is destroyed, 
there are well-authenticated cases in which, in the earlier stages 
at least, procreative power has continued. Impotence may also 
be produced by excessive masturbation, and ejaculatio precox, 
tlie abuse of alcohol, opium, and tobacco, endocrine dysfunction, 

and by psychical causes. 
The physical causes of impotence are probably the most 

important from the medico-legal aspect and certainly offer the 
safest basis upon which to found an ojoinion. 

Absence of the penis constitutes absolute impotence, since there 
is no organ for intromission, and in cases of partial amputation, 
performance of the sexual act may be rendered impossible. Certain 
malformations of the male external genitals may prevent intercourse, 
and these include such conditions as intersexuality, hypospadias 
and epispadias. In the last-named condition, the urethral orifice 
is situated on the upper surface of the penis, which is frequently 
curved upwards. In hypospadias the external meatus of the 
urethra is situated at some point upon the under surface of the penis 
or perineum. In both hypospadias, whicli is fairly common, and 
epispadias, a more rare condition, even when sexual intercourse 
may be possible, the seminal ejaculate may not reach the vagina 
on account of the abnormal position of the urethral orifice. Advanced 
(-lisease of the penis is another cause of impotence. 

Intersexuality is a condition of imperfect sexual differentiation, 
or sex formation, and the intersex is an individual in whom male 
and female features coexist in various proportions. Cawadias ^ 
states that the term “ hermaphroditism ” should be abolished, or 
if used, to serve only as a poetical synonym of intersexuality whicli 
is the true scientific medical term. In intersexuality the endocrine 
system is the one most deeply involved. The two classes of intersex 
are the male or androgynoid and the female or gynandroid, which are 
distinguished, according to the predominant sex, as male or female. 
He considers that the term “ pseudo-hermaphrodite ” is inadequate 
and sliould also be discarded. Persons possessing both testis and 
ovary are either genetic males or genetic females in whom inter- 
sexualLsation has progressed far. The intersex is either a male 
possessing certain female sexual features, or a female with certain 
masculine sexual features. Bergman ^ holds the view that pseudo- 
herinapliroditLsm is characterised by lack of clear-cut difiFerentiation 

Tin- "l are iecsexual. 
tins IS due to a hyjierpla.sia of the adrenal cortex in iitero and is 
an instance of the adreno-genital syndrome. True hermaiihroditisni 

•+ r ‘disturbances ot the adrenal cortex The exterml 

s-i;;;'.;; ,1,“: ... 
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for,nation and test.cnlar tisanes were fonn,l in' the lefi side o?"he 

Fig. 187 

A cast' of bifid stTotiiin. 

jielvis. Tlie subject had not experienced nieiistruatioii, sexual 
excitement, or desire. 

Raynaud, Marill, and Xicluna ^ report the case of a person aged 

eighteen, who had been brought uj) as a boy. There were feminine 

appearances—breasts, a large clitoris or small jienis, and the left 

half of the scrotum contained a small testicle. Every few weeks 

there was a slightly sanguineous urethral discharge. There were 

also erections of the small penis or large clitoris and ejaculation of 

.seminal fluid which contained active spermatozoa. Laparotomy 

disclosed a left .seminal vesicle, a .small uterus with a fallo])ian tube, 

and an ovary. There was also a rudimentary vagina. Sections 

of the testis showed fairly normal seminiferous tubules vith 

spermatogonia and a few sperms. 

McFadzean ® describes a case of an adult male who showed 

femini.sation due to eareinoma of the adrenal eortex. 
O’Farrell ’ publishes an interesting ‘series of cases of inter- 

sexuality. Five in.stances occurred in one family M’hich consisted 

of three males and three females. 
Relative impotence is sometimes jiresent, and may be due, 

among other causes, to neurasthenia, frigidity, or sexual jierversion. 

Sterility, or inability to impregnate, in the male is commonly due 

to a variety of eairses which include hyposjiadias, absence or atrophy 
of the te.stes, ])ituitary dysfunction, hyjiothyroidism, and the etteets 

of gonorrhceal infection. Following the remov'al of both testicles, 

procreative ])ower is ])rogressively lost. 

Impotence and sterility in the female. 

In the consideration of this aspect of the subject from the medico- 
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legal }K)iiit of view, it is essential that the difference between the 
terms impotence and sterility should be understood. Jn the female, 
as in the male, imjjotence means the inability to have sexual 
intercourse. The term sterility, with regard to the female, means 
the incapacity tt) conceive. The legal definition of impotence may 
be considered to be such physical and irremediable conformation 
of the sexual organs as prevents the act of coition. 

The causes of im])otence in the female may either be of a 
permanent or temporary character. 

The absence of a vagina, or one which is rudimentary in character, 
is often found in cases of intersexuality of which the varieties are 
many. 

Hodgson ^ reports a case of congenital absence of the vagina 
in a woman of thirty-two, who, apart from the fact that she had 
not menstruated, was unaware of her condition until her marriage, 
when coitus was found impossible. Surgical operation originated 
an artificial vagina, but showed that there was no trace of uterus 
or of any tissue representing it. 

Patel ** describes a young native woman of twenty-two, who, 
at her second confinement, gave birth to a living child, through the 
rectum. The vagina, inches long, ended blindly. The cervix, 
which opened directly into the rectum, could be seen through the 
anal canal. The child died immediately following its birth. The 
first child must have been delivered also by the rectum. 

Among the temporary causes of impotence are excessive con- 
.stnction of the vagina, hypersesthesia of the vagina, imperforate 
i>men, prolapse of the uterus or bladder, and vulvar or vaginal 

tumours. ® 

Turning to the question of sterility, the possibility of pregnancy 
must pnmanly depend upon the fmmtion of ovulation.^ Leaving 
on one side cases of precocious menstruation in young childreir 
there are abundant records to show that the average ages between 

V ar ‘ "'t ,' puberty are fourteen L,1 Slteell 
factors as ricf^cf menstruation is very variable, and such 
tactors as race climate, heredity, general health, environment diet 
and hygiene play a part. While it is the rule tlikt a woinaT, imuanv 

tion is equallv difficult to aIF oi tlie function of ovula- 

may be gh;,,L towel “ge range 
must be based solelv iiiioii 111?'' ' ’’‘^*y’ "Plmou on such inatters 
(»ee p. .-tTli). A,S iHs mssil t f *P«-iHe case 
external signs of iiieiistrn-iti. female to conceive before the 

cc])ti()n be reckoned as possible inE oon- 

after lliese uiauifcstatio is have ' <>"ie 
'vitl. the case of a wZau u" “«iuainted 

Uieustruate f,,r over a veir’ind , / r'''*®™'’ leased to .viar and «l,o became pregnant. Two eases 
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have been reported, in one of which tliere was cessation of 
menstruation at the age of twenty-three, and in tlie other the 
menstrual How continued until the age of seventy-five. Generally 
speaking, teniales vho have not yet menstruated, and those who 
luive reached the menopanse, are sterile. The only qiie.stion on 
which menstruation may have a bearing in civif cases is that 
which may arise with regard to women who have ceased to 
inenstruate at or about the usual age, and the possibility of their 
beaiing further children, in relation to the provisions of a will. 
\\ ith legald to the age of fertility, in a case before the court it was 
held that a presumjition that a woman of fifty-three was past child¬ 
bearing was a rebuttable presumption.In some instances medical 
examination may not disclose any cause for sterility, and it has 
been suggested that, in a very small projiortion of these, the 
reason may conceivably be that 
although the woman is menstru¬ 
ating normally, the menstruation 
may be of an anovulatory type. 
Another reason, in the absence 
of disclosure of any cause in the 
female, may be found by the 
appraisal of seminal specimens 
taken from the male partner. 

Other causes of sterility in¬ 
clude removal of the ovaries, 
certain uterine displacements and 
diseases, ovarian disease, and 
lesions affecting the tubes. Con¬ 
genital abnormality may also pro¬ 
duce a condition of sterility. 

Anderson describes a very 
unusual case of a Mussulman 
woman, aged sixteen, who was 
sterile. On making a vaginal 
examination, it was found that 
unless the anterior wall was fol¬ 
lowed, the rectum was attained. 
Thus the rectum opened entirely 
within the vulva. The cause of the steiility probably resulted from 
coitus taking place in the rectum instead of tlie vagina. 

J inperforato hymen. Note Inilging of 
li3''men due to retained menses 

Nullity of marriage on the ground of impotence. 

Kvery man is ])resumed cajiable of begetting, and every woman 
of bearing, children. The only proof allowed, in order to rebut 
this presumption, is that of facts establishing that there is a 

permanent de facto incapacity. . , 
Where there exists in one of the parties to a marriage sue 

physical and irremediable defect or deformity as will prevent the 
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inarriage being consummated, the marriage is null, and the other 
party niay apply to the conipetent court to have sucli nullity declared. 
If, after evidence, the court is satisfied that the vife or liusband, as 
tlm case may be, at the time of marriage vas and still is unai)le 
to consummate, it will annul the marriage. The judgment of the 
court is termed a Declarator of Nullity of Marriage. Divorce is tht* 
judgment of a competent court, after evidence, that a marriage v hich 
has been duly consummated is dissolved. An action of declarator 
will lie agamst a husband, if he, by reason of impotence, arising 
from imperfect conformation of congenital origin, or from 
malformation of the external genitals of an irremediable kind, is 
prevented from consummating the marriage; and against a wife, 
if she is of such congenital conformation as prevents her from per¬ 
mitting the consummation. Actions of declarator of nullity of 
marriage by wives against husbands, on the grounds of neurasthenia, 
jisychical causes, and sexual perversion, have also been heard in the 
courts. It has been held that an im])otent spouse has title and 
interest to sue for declarator of nullity. 

Legally, marriage is a contract between two persons of opposite 
sex, which presupposes on the part of each the lawful use of the 
body, or in other words, capability of the fulfilment of the act of 
physical union by coitus, and any cause however originating on the 
part of either of them which creates a barrier to coitus would, accord¬ 
ing to civil law, enable declarator of nullity of marriage. From the 
legal point of view, apart from statutory enactment (see p. 365), 
if it is satisfactorily proved that repeated endeavours of a potent 
husband who has tried all means short of force, have been uniformly 
unsuccessful, it is for the court, in the absence of any alleged or 
probable motive for wilful refusal, to draw the inference that the 
non-consinnmation was due to some form of incapacity on the part 
of the wife. From the medico-legal point of view, the primary 
aspect to be considered is whether there exists a physical deformity 
or deficiency of the body of the party against whom the action is 
laid which will prevent, and is likely to continue to prevent the 
consummation. ’ 

When an allegation is made by a wife or husband that impotence 
exists. It IS the duty of the court to call medical evidence Two 
medical examiners are appointed and both parties must submit 

tliink necessary, in 
If tlip exLsteiice, or otherwise, of the alleged impotence, 

ment. It is necessary for her to show evidence, by medical examina 

^TiSoIlSe""" halin™! 
\Vliere the husband sues for declarator of nullitv his wife sho.dfl 

-nin., living,;" 
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there ‘‘is’'nrlrLeT “l “““‘.'’''‘'‘S “Hier nie... lor unless 
tntre IS marked deviation from normal, an opinion iinnlviiiL^ 

externartnUa^^s^^^ expressed. When the malt 
external genitals are normal, an examiner is unable to state that 
the virile and ])rocreative jinwers do not exist, and the oiunion 
expressed must be to the effect that no good reason exists why 
these should not be present. In the case of the female, however 
assuming the husband is normal, the impediment is likely to be 
obvious, and will probably consist of such defect of the vamnal 
portion of the genitals as will establish the inability to permit coition. 

Ihe development of any condition, which prevents coitus, after 
the marriage has been consummated will not afford legal grounds 
for declarator of nullity. 

Ihe principal grounds for a suit of declarator of nullity are :— 

Ihere must be an evddent and irremealiable defect which forms 
^ ^ a complete impediment to the consummation of the marriage. 
The defect, if it existed prior to marriage, must not have been 

disclosed to the other party. 
riie defect must not be due to a condition which has developed 

after the marriage has been consummated. 

The case of Clark v. Clark is both interesting and unusual, 
'file parties were married in 1926, and, according to the evidence 
of the husliand, there was never any consummation of the marriage. 
By the term “ consummation ” penetration was presumably meant. 
In 1930, the wife gave birth to a son of whom the husband was 
unquestionably the father. The judge held that it was common 
ground between the parties that the birth of the child did not iu 
itself establish consummation. It was stated in evidence that 
conception could occur without penetration of the vagina. Fecunda¬ 
tion ab extra was an established medical fact previously noted by 
the courts. The judge found in favour of the husband and he was 
granted a decree of nullity. This case has been stated as the first 
of a finding of non-consummation where the husband is admittedly 
the father of a child of the marriage. 

The case of Baxter v. Baxter (1947), I All E.K., 3S7, C.A., is 
of im})ortance since from it emerged a decision by the House of 
Lords that the procreation of children was not the fundamental 
purpose of marriage. Mr Baxter’s contention was that his wife s 
refusal to permit marital intercourse unless he used a contraceptive 
amounted to wilful refusal on her part to consummate the marriage, 
although under protest he acceded to her demand. 1 he Lord 
Chancellor, \dscount Jowitt, said that he could not agree with 
Mr Justice Hodson and the Court of Appeal that the husband’s 
acquiescence in the conditions im|)Osed by his wife barred him 
from obtaining a decree. On that view of the matter it was necessaiv 
to consider whether the case of Co\^'en v'. ( owen was rightly (leci( 
in 1940 (2 All F.H., 197, C.A.). In that case the Court of Appeal 
held that sexual intercourse meant ordinary and complete intercourse 
and did iiot mean ])artial and imperfeet intercourse. They further 
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(Irclarcd iJial I lie use of coiil racrpl ivcs I'nisl rated one of I lie i)riiici|)al 
ends, if not tlie principle end of inariTige. Lord Jowitt said that 
the institution of marriage generally w'fus not necessarily lor the 
procreation of children, nor did it a])pear to he a princi])al end of 
marriage as understood in Christendom, which, as J^ord Penzance 
said years ago, might be defined as “ the voluntary union for life 
of one man and one woman to the exclusion of all others.” His 
Lordshij) was unable to believe that Parliament in passing the 
Matrimonial Clauses Act, H)37, intended the Courts to be involved 
in inquiries as to the merits and effects of various contrace])tive 
precautions. He took the view that in this legislation Parliament 
used the word “ consummate ” as that word was understood in 
common parlance and in the light of social conditions known to 
exist. There was, in his opinion, no warrant for the decision in 
Cowen V. Cowen and the jiresent appeal should be dismissed. Lord 
Wright, Lord Merriman, Lord 8imonds, and Lord Normand con¬ 
curred and the appeal was unanimously dismissed. 

(Note.—There is no statutory definition of what consummation 
means.) 

Physical resistance, or persistent refusal, are now recognised by 
law as the expression of an invincible re]iugnance not within mental 
control, or amenable to reason, and if a husband petitions on the 
ground of wilful refusal and his evidence is acce]ded, he will succeed 
in his suit of mdlity. The Matrimonial Causes Act made a marriage 
voidable if it had not been consummated and if the non-consum¬ 
mation was owing to the wilful refusal of the respondent. 

Act, 1937, and Divorce (Scotland) Matrimonial Causes 
Act, 1938. 

The first-named Act, which ap])lies to England only, amends 
the law relating to marriage and divorce, and the chief provisions of 
medico-legal interest are :— 

(1) No petition for divorce shall be presented to the High Court 
unless at the date of the presentation of the petition three vears 
liave passed since the date of the marriage : 

Provided that a judge of the High Court may allow a petition to 
)e presented before three years have ])assed on the ground that the 

case IS one of exceid.onal hardship suffered by the petitioner or of 
exceptional depravity on the ])art of the respondent. 

either h/presented to tlie High (’ourt 

"" ‘''at tl.e 

(a) has since tlie celeliration of tlie iiian iage coiiiniitted ndiilterv • 
or ’ 

''tcause for a period of at 

has .since the celebration of the 
piditioner with crueltv^ • or 

if') 

(c) 
marriage treated the 
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lUKici cure and troatiiionl f<,r a period of at least live 

pSlon**"'"'^* preceding tire presentation of the 

nl’ii "J!, *’‘® 8“'°""'' tli'Tt her husband has, since the 
bestiliit™' ® '"'“'"age, been guilty of rape, sodomy, or 

In addition to s^ny otlier grounds on wliicli a marriage is by law 
void or voidable, a marriage shall be voidable on the ground— 

(a) that the marriage has not been consummated owing to the 
wilful refusal of the respondent to consummate the 
marriage ; or 

(h) that either party to the marriage was at the time of the 
marriage of unsound mind or a mental defective within the 
meaning of the Mental Deficiency Acts, 1913-27, or subject 
to recurrent fits of insanity or epilepsy ; or 

(c) that the res])ondent was at tlie time of the marriage suffering 
from venereal disease in a communicable form ; or 

{d) that the respondent was at the time of the marriage pregnant 
to some person other than petitioner :— 

Provided that, in the cases specified in paragraphs (/>), (c), and 
(d) of this sub-section, the ('ourt shall not grant a decree unless it is 
satisfied— 

(i) that the petitioner was at the time of the marriage ignorant 
of the facts alleged ; 

(ii) that proceedings were initiated within a year from the date 
of the marriage ; and 

(iii) that marital intercourse with the consent of the petitioner 
has not taken place since the discovery by the petitioner 
of the existence of the grounds for a decree. 

A rule of court provides that in proceedings for nullity on the 
ground of impotence or incapacity the jietitioner shall apjily for 
the appointment of medical inspectors to examine the parties, and 
that the registrar shall appoint two medical inspectors and order 
the parties to attend for examination. A medical inspection is 
optional for the parties in a case where wilful non-consummation is 

alleged. 
“ Incurably of unsound mind ” has been interpreted to mean 

a person who has been of unsound mind for a long time, and who 
is shown by medical and other evidence to be so unlikely ever to 
be cured as to be for practical purposes incurable. “ Incuralile ” 
is not taken to mean “ irrecoverable.”^'* 

The similar act, applicable to Scotland, is the Divorce (Scotland) 
Act, 1938. The following are the provisions of medico-legal 

interest :— 

Without prejudice to the power of the Court to grant decree 
of divorce on the ground of adultery, it shall be com]ieteut foi the 
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Court to grant decree of divorce on any of the following gronndK, 

that is to say, that the defender- 

la) has wilfully and without reasonable cause deserted the 
pursuer and persisted in such desertion for a period of not 
less than three years ; or 

(ft) is incurably insane ; or 
(c) has been guilty of such cruelty towards the pursuer as would 

justify, according to the law and practice existing at the 
passing of this Act, the granting of a Tecree of separation ; 
or 

{(1) has since the date of the marriage been guilty of sodomy or 
bestiality. 

Provided that, where the ground of action is incurable insanity, 
the Court shall not be bound to grant a decree of divorce if in the 
opinion of the Court the pursuer has during the marriage been 
guilty of such wilful neglect or misconduct as has conduced to the 
insanity. In an action of divorce on the ground of incurable insanity, 
the defender shall not be held to be incurably insane, unless it 
is proved that he is, and has been for a period of five years con¬ 
tinuously immediately preceding the raising of the action, under care 
and treatment as an insane person, and where such care and treat¬ 
ment is proved, the defender shall, unless the contrary is shown to 
the satisfaction of the Court, be presumed to be incurably insane. 

It should be noted that in England the Act goes on to say 
that a person of unsound mind is deemed to be under care and 
treatment if retained under an Order under the Lunacy and Mental 
Treatment Acts, or while receiving voluntary treatment under the 
1930 Act, immediately following a period of such detention, provided 
the patient is not allowed to be absent during any part of this 
treatment. If petitioning in a Scottish Court, all that need be 
shown is the continuous operation of the reception order for the 
previous five years, and the petition cannot be defeated by the 
fact that the respondent spouse was allowed to be absent during 
these years for any period on trial, except bv section 6 of the 
Lunacy Acts (Scotland) Amendment Act, 1866, whereby any 
temporary absence from the mental hospital, if exceeding twenty- 
eight days, automatically terminates the reception order. It should 
also be noted that a Scottish petitioner can succeed if the respondent 
spouse has been detained under care and treatment in England, 

he Matrimonial Cau.ses Act, 1937, does not give an English husband 
vife such a right if the other party to the marriage is under 

care and treatment m Scotland. In the case of Lang v. Lang 
the definition of the term “ incurable insanity ” arose in connection 
with divorce iiroceedings. The defendent was detained in a criini i 
lunatic asylum during His Majesty’s Pleasure and the cnmstion " a' 
whether detention under section 87 of the Lunacy (Scotland) Act 
bSo/ (see ]). 464 , was detention “ i 
the Divorce (Scotland) Act, 1938. It was hehrth-iT “ 
n«e„ in .„e ,>ivo.oe (Scotian.,, A,.'! 
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im(l(>r llu> l.imacy Acts 'I’lir word - I." 
tlie Divorce Aef Krw < ’ i • ^ liiii.ilic as used m 
l„if o i '‘J*^'‘i-o\v or teeliiiieal sense 

It enibraees all ])ersons who are detained under the Lunaev Acts 

Klon^ to the class of cnniinal or dangerous lunatics A recent 

lias UKlened the inter,iretatioii of the word “ detention ” >« Lord 
Greene Master of the Holls, stated that detention I,ad lieen made tlie 

mi.tt ital M «■>'' treatment ” « hicli tlie ,,etitioner 
must establish. Care and treatment were the objects of the deten¬ 
tion ; they ended when the detention ended ; when they were no 
onger required, the detention was terminated by discharge of the 

patient. Section 55 of the Lunacy Act, 1890, specified three kinds 
oi absence namely, absence on trial ; the sending of a private 
patient to some named place for the benefit of his health ; and 
absence, not for any specified purpose, for not more than fortv- 
eight hours by permission of the medical officer of the hospital or 
licensed house. All three of these types of absence were treated 
by the statute as part of the care and treatment provided under 
the law, not as interruptions thereof. They were, or might be, 
highly beneficial when the circumstances were favourable and 
they should not, therefore, be regarded as breaking the continuous 
period of care and treatment. Detention, in fact, was a matter of 
status during which it was possible and proper to prescribe methods 
of care and treatment and, if so, the application of those methods 
must not be deemed to interrupt the detention. It has been stated 
that this decision is a common-sense development of a ])erhaps too 
meticulously worded statutory experiment. 

Some medico-legal aspects of artificial insemination. 

Artificial human inseminafion may be defined as the dejxisit of 
semen in the vagina, the cervical canal, or the uterus by iustrumeuts 
to bring about jiregnancy unattained or unattainable by sexual 
intercourse. 

The seminal fluid used for this purpose may either have been 
obtained from the woman’s husband or. from a donor, (’ertain 
recommendations have been made when a donor is used for this 
procedure,*’’ and these include that— 

1. the donor niust not be a relative of either s])ouse, lie should 
b(‘ potent, should be of age, his age sliould not exceed 
forty, and he should have had children of his own. 

2. his race and characteristics should resemble as closely as 
jiossible those of the husband of the woman to be insemin- 
at(‘d, his mental and ])hysical history, together with his 
juTsonal, familial, and general health must have proved 
satisfactory, and such examinafion should include the 
VV’assermaii reaction and Kh grouping, and should exclude 
such diseases as tuberculosis, diabet(‘s, e])ilepsy, endocrine 

dvsfuncfion, and p.sychosis. 
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3. he must be willing to donate his seminal Huid for the purpose, 
his wife must agree that he may do so, and both he and 
his wife must accept that the donation will result from an 
act of masturbation. 

4. he should be unaware of the destination of the donated 
seminal fluid and of the result of the insemination, 

the woman to be inseminated, and her husband, must desire 
in written form that a donor, ])referably unknown, should 
be used. 

6. the physician in charge of the case should keep the relevant 
documents in his possession, with instructions that, in the 
event of his death, they should be destroyed unread. He 
should never undertake the procedure without the know¬ 
ledge and full consent of both spouses, and a nurse should 
be present when the insemination is undertaken. 

7. for ])ractical purposes, a semen bank might be established. 

Possible legal issues arising from artificial insemination. 

There is, at tlie ])resent time, neither law nor obiter dicta in 
connection with this subject applicable to Britain, thus when either 
the semen of a donor, or a sjiecimen from a semen bank, is used, 
a number of important issues may arise for solution. Among Jiiany, 
the following may be mentioned :— 

1. What would be the legal position of a mother in relation to 
the registration of the birth of her child born as the result 
of artificial insemination, or of the woman’s husband in 
similar connection ? It would seem that the ]woj)er course 
would be to state that the child was fatherless. If the 
mother registers the child as that of her husband, or 
the husband registers it as his own, it would constitute 
the making of a false declaration under the Perjury Act. 

2. Since the tendency would be to regard the child as illegitimate, 
what of the possible problem of succession ? 

3. Should the marriage be annulled, or dissolved, what of the 
legal position and custody of the child ? 

4. Could the donor be cited as co-respondent in divorce iwo- 
ceedings i ^ 

.). What of possd)le incest between offspring from the same 
.seminal donor ? It has been estimated that a fecund 
donor, submitting two specimens weekly could produce 
some four hundred children weekly, or some twenty 
thousand annually, and it has been })ointed out that thus 
a considerable risk of the mating of the ehildren of the 
same father could arise. 

6. What might be the attitude of the General Medical C’ouncil 
tovard a imictitioner wlu) undertook the jirocedure of 
artificial insemination ? i ic ui 

it would appear that the legal aspects of the whole ouestion 

liare not so far come before the courts in Britain, but it seems clear 

24 
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The question of artificial insemination arose recently in the 
instance of the mother of a child, conceived by this means who 
was pnited a decree nisi of nullity, in the Divorce Court in London 
on the ground of her husband’s incapacity to consummate the 
marriage. The case is believed to be the first of its kind to come 
before the courts in this country. 

Pregnancy in its medico-legal aspects. 

The question of pregnancy may come before a medico-legal 
examiner in various ways and for diverse reasons. The followintr 
are the principal :— 

As a reason why a woman should be excused attendance as a 
witness at a trial. 

In a case of slander in which it has been said of an unmarried 
woman, a widow, or a wife living apart from her husband, 
that she is pregnant. 

To declare whether or not a woman, who has raised an action 
of damages for breach of promise of marriage and seduction, 
is pregnant, or has been delivered of a child. 

To say whether or not a woman is with child, the possible heir 
to an estate, her husband having but shortly before died, 
in order that in the disposition of the estate the law of succes¬ 
sion may be duly satisfied. 

In cases of supposed imposture of pregnancy, to say whether 
or not the woman has been pregnant, and has been recently 
delivered of a child. 

To form an opinion whether or not a woman, at or about the 
age of the climacteric, is likely to become pregnant either 
for the first time, or in continuation of a series of 
pregnancies, with relation to the question of succession to 
real or personal estate. 

To say whether a woman, who has been sentenced to death, 
and who pleads pregnancy in bar of execution of sentence, 

is pregnant. 
To declare in cases of alleged criminal abortion whether or not 

the woman has actually been pregnant. 
In cases of alleged concealment of birth or pregnancy and 

infanticide or child-murder, to determine whether the woman 
has or has not been pregnant, and, if she has been pregnant, to 
say whether or not she has been recently delivered of a child. 

With relation to pregnancy as an excuse for the attendance of 
a woman as a witness, it shoukl be clearly understood that ])regnanc\ 
in itself is not an excuse, except when it is so for advanced that 
delivery is imminent. At the same time, a valid excuse for non- 
attendance may be offered, and will jwobably be accepted, if, 
owing to any intercurrent condition arising out of the i)regnant 
state^she would suffer risk or prejudice the child by such attendance 

(see p. 35). 
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Imposture of pregnancy is rare, but such cases occasionally 
occur. We have knowledge of two cases. 

The Sentence of Death (Expectant Mothers) Act, 1931, makes 
])rovision in the instance of a pregnant woman who has been con¬ 
victed of an offence punishable with death. It enacts that wdiere 
a woman convicted of such an offence is found to be pregnant, 
the sentence to be passed on her shall be a sentence of imprisonment 
for life instead of sentence of death. If the woman alleges that she 
is pregnant, or where the Court before whom the w'oman is so con¬ 
victed thinks fit so to order, the question whether or not the woman 
is pregnant shall, before sentence be passed on her, be determined 
by a jury, which will be the jury before whom she was tried for the 
offence, "and the members of the jury need not be resworn. The 
j urv shall determine the question of the pregnancy on such evidence 
as may be put before them either on the part of the woman or on 
the part of the Crown, and the jury shall find that the woman is 
not pregnant unless it is proved affirmatively to their satisfaction 
that she is pregnant. 

Having dealt with the principal occasions upon whicli the 
question of pregnancy may arise, the signs and symptoms of 
pregnancy next fall to be considered. 

Diagnosis of pregnancy. 

During the first twelve weeks. 

Amenorrhoea. 
Morning sickness. 
Enlargement of uterus felt on bimanual examination. Hegar's 

ffue to incomplete filling of the uterus by the ovum, gives rise 
to the following characteristic which is frequently elicited on careful 
bimanual examination between the eighth and twelfth weeks of 
pregnancy. The upper part of the body of the uterus is soft and 
fhstended by the ovum, while the lower part is soft and emptv 
and IS therefore unduly compressible by the examining fingers, 
ihe lelt hand should be placed on the suprapubic region and two 
fingers ol the right hand inserted into the vagina and placed in front 
ot the cervix. 

Slight softening of the cervix. 
Slight discoloration of the vagina and cervix. 

During the twelfth to twentieth weeks. 

Amenorrhoea. 

Baltouement “‘'''“'“"'•‘I I'alpation. 

When a movable solid body of heavier specific t^ravitv tb-m 
water is surrounded more or less liv fiuid in a closed cfv U it ffil 
by gravity to the lowest iiart of the cavitv If > it falls 
tilts the solid bndv 1.x- ... V caMtx. If the finger suddenly 

.solid iKKlN In an upward movement, it will momentarilV 
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leave the finger, ascend in tlie Huid, and tlien fall liack into its 
original position. In doing so, it will impart to the finger the sensa- 
tion of a falling body if the finger is retained in position. This 
constitutes the sign of liallotteinent which is elicited on bimanual 
examination when the fingers in tlie vagina are sharply iiressed 
into the anterior fornix. The recoil is often missed, but the displace- 
nient of the foetus can frequently he detected. The foetus may 
however, occupy a position which is out of reach of the fiimers on 
vaginal examination, and the sign cannot be elicited. 

Softening and discoloration of cervix. 
Breast changes. 

Quickening. About the sixteenth to eighteentli weeks. 

During the twentieth week and onwards. 

Amenorrhoea. 
Enlargement of uterus. 
At the end of the twelfth week, in a primipara, the uterus may 

be felt just above the })ubis, at the end of the sixteenth week tlie 
fundus will be nearer the umbilicus than the pubis, and at tlie end 
of the twenty-second week it reaches the level of the umbilicus. 
About the thirtieth week the uterus will be found about midway 
between the umbilicus and the tip of the xiphoid cartilage. The 
highest point is attained about two weeks before term, when the 
uterus extends to the tip of the xiphoid cartilage. These estimates 
of the height of the uterus are very ajiproximate. 

Palpation of foetus. 
Auscultation of foetal heart sounds. 
F^alpable foetal movements. 
Marked breast changes. 
Marked softening of the cervix. 
Until the sixteenth week of pregnane}’, physical examination 

may afford presumptive evidence of pregnancy, but absolute jiroof 
cannot be obtained by this means. During tliis early jieriod the 
use of hormonic tests is of clinical value. The foetal skeleton 
will not be apparent liy radiological examination until about the 

eighteenth week. 
The average uterus weighs about 2 ounces in the resting jihase. 

Its weight at term is about 2 ])ounds, tlue to increase of muscular 
tissue, when it is about 12 inches long and 9 inches at the maximum 

transverse diameter. 
Ces.sation of menstruation, and morning sickness by themselves 

are very unreliable indications of pregnancy, since the menses may 
disappear tem})orarilv from causes other tlian pregnancy, and in 
certain odd cases a hiemorrhagic discharge may recur after con¬ 
ception for a variable period. On the other hand, morning sickness 
may not be })resent at all, or at such comparatively rare intei\als 
that no stress can be laid upon it as indicative of pregnane}. 

Altliough colostrum is a sign of pregnancy it must not be forgotten 
that it can also occur in conditions associated with abnormal ovarian 
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secretion. The breasts may contain colostrnni or a little milk tor 
months or even years after the last pregnancy. 

Hormonic diagnosis of pregnancy. 

The hormonic diagnosis of pregnancy is of importance aini value 
in the very early stages, since physical and radiological examinations 
are unreliable. This means of diagnosis may be established as early 
as the sixth week in more certain measure than any clinical 
diagnosis. 

Aschheim-Zondek test.^“ 

The test is based on the detection of the gonadotro])ic hormones 
due to the presence of living products of conception, or of live and 
active chorionic tissue in contact with the maternal circulation. 
Thus a ])ositive reaction is obtained not only in uterine gestation, 
but also in all forms of ectopic pregnancies. A positive reaction is 
also given in cases of hydatidiform mole or chorio-epitlielioma, 
and in a few cases of malignant disease. The test is accurate in 
!)o-b7 per cent, of cases and there are more false negative than false 
positive reactions. In pregnancy the test usually becomes positive 
within a very short period after the first disappearance of the menses, 
l)ut this is by no means constant and a negative reaction after two 
weeks amenorrhcea shoidd not be accepted as definite proof of the 
absence of a live pregnancy. If clinical signs of pregnancy persist 
the test should be repeated after an interval of one week.-® The 
test is performed upon immature female mice, about three weeks 
old, by the subcutaneous injection of urine from the suspected case 
of pregnancy. When the hormones are present in the urine they 
produce definite and typical changes in the ovaries of the 
animal injected. The urine taken from the patient is treated before 
injection, since untreated urine frequently produces toxic effects 
To each 2.5 millilitres of urine, 1 gramme of sulphosalicylic acid 
IS added. The mixture is allowed to stand for half an hour with 
occasional shaking, then filtered, after which it is neutralised with 
sodium bicarbonate, prior to injection. Five mice are used, and 
each IS given six injections of ()4 millilitre of urine over a period 
ot three days. On the morning of the fifth day, following the 

1st injection, the mice are killed and the ovaries examined The 
ollow.ng clianges may be observed :-Tlie corpora h,tea are easilx- 

Ogniscd, blood spots may lie seen, and also enlarged follielei 
\Uen, ,n one or more ovaries of tl,e Hve animals, a corpus luteuni 

) ooi spots or l>oth are seen, a positive diagnosis is establislied 
If a piegnancy has been diagnosed by this test and sulisenuent 

testing proves negative before the end of term, tliere is a st m a 
suggestion that an ahortion has oecnrred. The test has been i3 
in cases of suspected abortion, since the reaction shows a p s ' • 

:;lL^Xen^le;S^^ 
24 A 
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Friedman test. 

riiis is a modification of the Ascliheim-Zondek test. Ten milli¬ 
litres of urine are injected intravenously twice, with an eighteen 
lioiir interval, into non-gravid mature female rabbits. Fortv- 
eight hours following the last injection, the ovaries are examined 
Ihe reaction is positive for pregnancy if hsemorrhagic follicles or 
corpora lutea are present in the ovaries on macroscopic examination. 
If the follicles are clear and unruptured, the reaction is negative. 
.Schneider rejiorted a series of one hundred observations in a group 
of patients in which there were twenty-five pregnant women, twenty- 
live non-pregnant, and fifty in whom pregnancy was expected. 
With the exception of two cases, the reaction was in accord with 
the subsequent findings. Repeated tests in the.se two ca.ses checked 
with the clinical course. The test takes a much shorter time than 
the Aschheim-Zondek test. Robertson,““ in reviewing 2,868 cases 
reported by thirteen investigators, found an average error of T47 
per cent, (.see Eigs. ISf) and 11)0). 

Xenopus or Hogben test. 

For this test, 2 to 3 millilitres of prepared pregnancy urine are 
injected intraperitoneally into six females of Xenopus Isevis, the 
.South African claw-toed frog. The animals are kept at room 
temperature and a positive reaction is indicated, twelve to eighteen 
hours later, by the extrusion of ova through the cloaca or by 
the presence of eggs in the oviducts. If the animals are kept at 
27° C., this result can be obtained in five to six hours after injection. 
The test possesses a very high degree of accuracy, and it has been 
asserted that it can replace the Friedman test but not the Aschheim- 
Zondek test. 

Haines describes a new test performed by the injection of Id 
millilitres of the patient’s untreated urine into the lymjih sac of the 
male toad of the species Bufo arenarum Hensel. A ])ositive result 
is shown by the appearance of masses of s])ermatozoa in the toad s 
urine after two to four hours. 

Signs of pregnancy in the dead body. 

From the external appearances of the body alone the chief 
signs will be those present at the stage of the pregnancy at which 
the woman died, but no sjtecial im])ortance need be attached to 
these, since by opening the uterus both the existence of pregnancy 
and the stage which it has reached can be determined. 

The ovaries, especially in cases of abortion, should be examined 
to detect the ])re.sence of a cori)us luteum (see Fig. 11)1). The signifi¬ 
cance of its ])resence lies in the fact that when the ovum is dischargeil 
from the ovary, the follicle becomes a cor|)us luteum and foims 
[irogesterone which is the typical substance with progestin activity. 
It prejiares the subject for jiregnancy, and it pregnancy occurs, the 
placenta liberates a luteinising substance which causes the corpus 
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Fig. 189 

The Positive Reaction. Showing corpora haniiorrliagica in tlie ovaries. Xote also the eoiigcstioii of the uterus due 
to the action of oestrogenic lionnone. (Xatnral colour ])hotograph.) 
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luteiim to persist and to continue to form progesterone. If pregnancy 
does not occur the corpus luteum atrophies and the hypertrophied 
uterine inucous membrane is discharged. This is accompanied 
hy loss of blood.If pregnancy occurs, the corpus luteum will 
inciease in size until about the fifth month, when it commences to 
atrophy. In the absence of pregnancy it will atrophy in about ten 
days time and will finally disappear, its site being marked with scar 
tissue. Cases have occurred in which there has been absence of 
a corpus luteum, although the subjects were pregnant. Reliance 
must therefore be placed upon the condition of the uterus and its 
contents in the determination of pregnancy in medico-legal autopsies. 

Pregnancy with reference to female age. 

From time to time, young female subjects are submitted for 
examination to determine the existence of pregnancy, following 
sexual delicts. Fairfield records some interestino- facts with regard 
to a survey of seventy-four mothers under the age of sixteen years 
at the age of confinement. Five were aged thirteen, ten were fourteen 

years old, and the remaining fifty-nine 
were fifteen years of age. Some of the 
younger girls had been the victims of 
incest. There were no maternal deaths, 
although tliere were two still-births and 
three neonatal deaths. IMost of the labours 
were short and easy. Half of the babies 
born weighed 7 pounds or more, and 
one, whose mother was thirteen, weighed 
8 pounds and C ounces. In this instance, 
the mother was only thirteen hours in 
labour, and there was no perineal tear. 
The youngest child in the series was 
thirteen years and three months at the 
date of confinement. Only one girl was a 
certified defective. There was no evidence 
that maternity had produced excessive 
nervous or mental strain in these girls, 
and no case of mental or nervous 
breakdown had been traced. Our records 
point in similar directions (see p. 4o()). 

A case of child-bearing at the precocious age of six and a half 
years has been recorded.We have notes of a case in vhich a 
girl, aged twelve years and two months, was delivered of a child at 
full’time. She must have conceived, therefore, at the age of eleven 
years and five months. Within recent years, a case of a girl of 
fourteen who gave birth to twins was reported in Glasgow. 

Greater importance, probably, is associated with the age o 
certain women at the time of their delivery late in life, since 
important legal issues may emerge. While it is generalh true tha 
the fecundity of women lessens the nearer the age approaches 11 

Fig. 1!»I 

Corjiora lutea. Specimen on 
top i.s a corpus luteum of 
pregnancy. Sjiecimen below 
is a corjius luteum asso¬ 

ciated with ovulation. 
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climacteric period, and that impregnation does not nsnally occur 
after forty-five years of age, women have conceived and borne 
cliildren when they were past fifty (see ]). 3()l). 

Gilbertson has recorded the case of a woman whose last child 
was born when she was fifty years and seven months. 

Duration of pregnancy or period of gestation. 

The period of gestation is ten lunar months, forty weeks, or 
two hundred and eighty days ; but in legal issues, evidence may 
be led to show the possible extension of this period. For practical 
purposes, the assessment of the date of term may be arrived at, 
with a fair degree of accuracy, by adding forty weeks to the date 
of tlie beginning of the last menstrual period. Since ovulation 
probably takes place about two weeks before the first missed period, 
the above estimate may be slightly excessive. So that, while it 
is correct to say that in a large number of cases the period of 
gestation is two hundred and eighty days, on account of the 
menstrual cycle of many women being twenty-eight days, it must 
be considered as possible that the period of gestation may be 
longer or shorter where the individual menstrual cycle is longer 
or shorter. 

Any data can only be founded upon cases in which, by reason 
of a single coitus with resulting impregnation, the duration of preg¬ 
nancy may be reckoned. Even in these cases, however, coitus is 
not necessarily contemporaneous with conception, since a day or 
two may elapse between the two occurrences. 

f ® viability of spermatozoa 
tollowmg the introduction of seminal fluid into the cervifal nnntil r^f 

e menstrual cycle, including the last 
was ascertained by correlating the 
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menstrual dates and the date of operation with the state of the 
endometrial biopsy material and the removed ovaries. The finding 
supports the belief that ovulation can occur on any day of the first 
halt of the cycle. It follows that there is no “ safe ” period in the 
first half of the menstrual cycle. 

The following cases indicate the difficulty in determining that 
an abnormal period of gestation is impossible. 

In the case of Gaskill v. GaskilP^ the Court refused to grant 
divorce on the ground of adultery. The husband, who was a soldier, 
left on service three hundred and thirty-one days before his wife 
gave birth to a child. There was no evidence of adultery. Medical 
evidence was led and showed that it was not impossible for the 
husband to be the father of the child. Thus a period of gestation 
amounting to three hundred and thirty-one days has been recognised 
by a court of law in this country. 

The case of Clark v. Clark is one which involves a short gesta¬ 
tional period. It came before the President of the Divorce Division 
in 1939. The petitioner sought divorce on the ground that his 
wife had given birth to a child after one hundred and seventy-four 
days’ gestation. There was no evidence of misconduct. The child 
weighed pounds at birth, which it survived. His lordship stated 
that it was impossible to ascertain with certainty the date when 
conception takes |)lace, and it was therefore possible that a child 
which notionally has had a gestation period of one hundred and 
ninety-six days, or seven months, has in reality only had one of a 
hundred and seventy-four days. The child might therefore be 
comparable with any of the recorded cases whose notional foetal 
life had been between a hundred and ninety and two hundred 
days. This was a rare combination of an extremely premature 
child with a fixed and not a notional maximum length of foetal 
life, and there was no ground whatsoever for saying that the child 

was illegitimate. , . . • i 
That a period as long as three hundred and forty-nine days, 

although unusual, was not imiiossible was decided m the case oi 
Hadlum V. Hadlum ^3 while a gestational period of three luyidred 
and fortv-six davs was admitted m the ease of Mood v Wood. 
In the latter case. Lord Merriman said that on the information 
before us in this case, I absolutely decline to say that we are judicia y 

bound to hold that the ])eriod of three hundred and n 
(fifteen davs longer than the period with which Lord Birkenhead 
was dealing in 1921 (case of Gaskill v. Gaskill)) is on the wrong sic 
^t^mw him which can possibly be drawn and we are ^licud^ 

bounc’l to hold that the wife had committed «ululter> In 
case in the Divorce Court the judge acceptcal medical evidence that 
It wal inl^^ossible for a normal child to be born after three hundred 

t„at about 

two h.,n,lre,l and eighty days to be te,Tod 
evidence may be led to show reason why, m a given ca. e, i 

may be protracted or shortened. 
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Signs of recent delivery in the living. 

This subject is closely connected with concealment of birth and 
concealment of pregnancy, and medical practitioners are frequently 
asked to examine women involved in such charges, as to whether 
they have been recently delivered. The following are the princii)al 
signs within eight or ten days of recent delivery :— 

Breasts. 

These are found to be enlarged, hrm, and turgid, and a milky 
fluid will probably be easily expressed from the nipples. The surface 
veins are dilated, and there is a more or less dark coloured pigmen¬ 
tation around the nipples. The colour tone of the pigmentation 
varies ; in blonde w omen it is usually light in colour, and in brunettes 
it is dark brown. Montgomery’s tubercles are present. 

Abdomen. 

In multiparae, the skin of the abdominal wall is frecpiently flaccid, 
and may be wrinkled. In primiparae, the condition of flaccidity 
may not be so marked, due in large measure to the better tone 
of the abdominal structures. There is usually evidence of stria? 
gravidarum, slightly pink in colour, due to the stretching of the 
skin of the abdomen and resultant formation of scar tissue in the 
deeper layer of the cutis. As time elapses the striae become w bite in 
colour as the result of diminishing vascularity of the scar tissue, 
and are termed lineae albicantes. 8onie degree of pigmentation, 
chiefly in the neighbourhood of the umbilicus and median abdominal 
line, is frequently present. On completion of labour, the fundus 
lies about an inch below' the umbilicus, and a few hours thereafter 
may be slightly higher. By the tenth day it is on a level with the 
brim of the pelvis. In from two to three weeks the fundus sinks 
below the level of the pubis into the pelvic cavity. 

Vagina, os, and cervix. 

The following conditions are likely to be found :— 

There will be a vaginal discharge, and the lochia for the tirst 
tour or five days will be blood-stained. By the end of the 
first week it is yellowish or greenish. It then gradually loses 
all colour, becoming white and turbid until its final dis¬ 
appearance in about ten to fourteen days. 

Appearance of bruising or laceration of the external genitals 
usually consisting of rupture of the fourchette, swSling of 
the vulva, ami, ])erhaps, some degree of toarinv of the 

The ^ __ 1 

-..V. VY. ui Ilium may oe lacerated. 
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When these a])i)earances and conditions, or most of them, are 
toinid, it may sately be concluded that tlie woman has been recently 
delivered ot a child. 

Signs of previous pregnancy. 

The extent and character of the si^ns found will deiiend upon 
whether the woman is primiparous or multi])arous. The following 
signs, or some of them, are likely to be found :— 

Linese alhicantes on the abdomen, the result of hyper-distension 
of the skin and resultant sear tormation in the cutis. 

Persistent dark areola? around the nipples. 
Rupture of the fourchette or jierineum, or both. 
Frequently a healed cervical tear, or tears, in the region of the 

external os. 

Absence ot signs of virginity, and a non-riigose condition of 
the vaginal walls. v 

Fig. I1»l’ 

External o.s of uterus. ( Hoffiuan ) 

1. A(lole.seent virgin. Edges sinootli. 
2. Adoleseent virgin. Edges sniootli. 

In advaneed age, but in virginal state. Edges smooth 
4.' .Multii)arous woman. More or less deei)ly and eieatneially noteluu 

.May admit finger-tip. 
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The examiner, however, must be prepared in exceptional instances 
to meet with cases where a woman who has borne one or more 
children may not exhibit on her body any of the above signs, or 

little evidence of them. 

Superfecundation and superfcetation. 

Superfecundation is the term applied to the fertilising of two ova, 
the products of the same ovulation, which are impregnated as the 
result of two separate acts of coitus. Superfcetation refers to the 
fertilisation of two ova, each of which has been liberated by different 
ovulations. The possibility of superfecundation is generally 
admitted, but the proof of its occurrence is difficult in the human 
subject since it becomes indistinguishable from a binovular twin 
pregnancy. A case has been recorded, however, in which a negress 
has given birth to a white and a black child. Superfcetation is not 
generally accepted as a possible occurrence, and there is divided 
opinion on the subject. It has been submitted that the cases cited 
are all explicable from the well-known facts attending the unecpial 
growth and development of twin conceptions, where the disparity 
is the result of delayed delivery of the less favoured foetus. Eden 
has stated that if it is true that ovulation continues during early 
pregnancy, there is no obstacle to the fertilisation of a second ovum, 
and its lodgment in the uterine cavity up to the fourth month, 
so long as the decidual space persists. Many hold the view that 
ovulation discontinues after impregnation and during pregnancy. 
If it is possible for such cases to occur, their advent is very rare, 
and each would have to be very carefully considered in the light of 
every circumstance before an expression of opinion as to the definite 
liossibility of superfcetation was expressed. 

Criminal abortion. 

In neither England nor Scotland does the law recognise any difter- 
ence between abortion, miscarriage, and premature labour, nor does it 
take any cognisance of whether the criminal expulsion of the products 
of conception was produced before or after the period of quickening, 
lurther, the crime may be committed at any stage of pregnancy 

The law of England is set down in the Offences Against 'tiie 
Person Act, 1861, secs. 58 and 59 

o8. Every woman, being with child, who with intent to pro¬ 
cure her own miscarriage, shall unlawfully administer to herself any 
]ioison, or other noxious thing, or shall unlawfully use any instrument 
or otheT means whatsoeyer, with like intent, and whdsoeyer, with 
intent to procure the miscarriage of any woman, whether she be, or 
le not vitli child, shall unlawfully administer to her, or cause to be 
taken by her, any poison or other noxious thing, or shall unlawfully 

shdr'K S;'™ feloL”!'’" " »'> “ke intent. 

59 Whosoever shall unlawfully supiily or procure any noison 
(I other noxious thing, or any instrument or thing wh'atsLyer, 
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knowing tliat the same is intended to be unlawfully used, or employed, 
with intent to jirocure the miscarriage of any woman, whether she 
be with child or not, shall lie guilty ot a misdemeanour. 

A noxious thing is one which will produce the effect mentioned 
in section 5S, and if a substance given produces an abortion this 
will establish that it is a noxious thiug.^^ The (piantity of a substance 
used may decide the question as to whether or not it is a noxious 
tiling.^*’ 

In both England and kScotland if a woman should die as the 
result of criminal abortion, the responsible person is chargeable 
with the crime ot murder. In actual practice, the crime charged is 
manslaughter, in England, and in Scotland, culpable homicide. 

By the Infant Life (Preservation) Act, 192!), which is applicable 
only to England, it is enacted that :— 

In the trial of any person for murder or manslaughter of any 
child, or for infanticide, or for an offence relating to the administra¬ 
tion of drugs or the use of instruments to ])rocure abortion, if the 
jury are of the ojiinion that the person charged is not guilty of 
murder, manslaughter, or infanticide or of administration of drugs 
or the use of instruments to procure abortion, as the case may be, 
but is shown by evidence to be guilty of child destruction, such person 
may be so convicted and ])unished. 

It will be observed that, under the Offences Against the Person 
Act, when a second party attempts to procure the abortion of a 
woman, the criminality or culpa of the act lies in the intent to 
procure abortion, and it therefore follows that the person upon 
whom the intentional procedure has been practised need not have 
been pregnant. If, however, a woman attempts her own abortion, 
she is not chargeable unless pregnant. Neither do the provisions 
of the statute, in terms, make any allowance for the medical jiracti- 
tioner who, with intent, brings about premature labour, with the 
object of saving the life of the mother from some concurrent condi¬ 
tion or disease, from the effects of which she may die. It is quite 
true that the act must be performed with a distinct felonious intent, 
for the law in practice recognises that the operation may be required 
in certain justifiable circumstances. In order to ])rotect himself, 
the medical practitioner, when he deems such an operation urgentK 
required, should ask and obtain, after consultation, the concurrence 
of another nualical man, preferably an obstetrician, and, if possible, 
the consent also of the husband, after explaining the situation to him 

The case of R. v. Bourne is of outstanding interest ami 
importance since it deals with the attitude of the lav vith ie,^^cU( 
to members of the medical profession and the induction of abortion 
bv them. An eminent obstetric surgeon was charged uitli 
unlawfullv using an instrument with intent to jirocure the mis¬ 
carriage (if a girl under the age of fifteen years. Ihe girl had become 
preonant as the result of rape committed uiion her, in respect 
Of which two men had been convicted wbile a third had been 

convicted of attempted rape. Tl.e accused freely 
he had performed the ojieration iqioii the girl in a vell-kiKM 
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London hospital. There had been no effort to conceal the operation 
It was submitted by counsel for the defence that the accused hml 
not acted unlawfully since he had operated because the girl s health 
would have been seriously endangered if the child had been born, 
and it was impossible to draw a distinction between danger to liie 
and danger to health. The case for the Crown was that the law 
only made it lawful to use an instrument to procure miscarriage 
if the operation was performed to save the mother’s life. Mr Justice 
Macnaghten directed the jury that the test which they must apply 
was whether the prosecution had proved to their satisfaction, beyond 
reasonable doubt, that the defendant s act was not done in good 
faith for the purpose only of preserving the life of the girl, and that 
in a case where a doctor was of opinion that a child could not be 
delivered without the death of the mother resulting, he was entitled 
and indeed it was his duty, to perform an operation as soon as 
possible with a view to saving the mother’s life. If a pregnancy 
was likely to make the mother a physical or mental wreck, a 
jury was entitled to take the view that a doctor who operated 
in those circumstances, and led by that belief, was operating for 
the purpose of preserving the life of the mother. The defendant 
was acquitted. The decision in this case may be held to have 
widened the interpretation of what was previously regarded as 
justifiable abortion. This trial has been described as “ less 
of a criminal trial than a co-operative effort by judge, jury, 
counsel, and witnesses to create law out of strong Init ill-defined 
feeling.” 

The Report by the Inter-Departmental Committee on Abortion, 
1939,®® makes it clear that, in the opinion of the Committee, the 
law should be amended to make it unmistakably obvious that a 
medical practitioner is acting legally, when in good faith he procures 
the abortion of a pregnant woman in circumstances which satisfy 
him that continuance of the pregnancy is likely to endanger her life 
or seriously to impair her health, and it points out that it was not 
until 1938, with the verdict in the Bourne Case, that any real 
guidance was obtained upon this important aspect of the law.' The 
Committee advised consultations before a pregnancy is terminated 
and viewed with sympathy the proposal that, to a girl or woman 
pregnant as the result of rape, legal sanction for termination should 
be extended, but pointed out the practical difficulties in any attempt 
to arrive at an effective scheme. The same attitude applied to the 
results 01 incestuous intercourse. 

By the law of Scotland anyone who feloniously causes or procures 
a pregnant woman to abort is guilty of a very serious crime, whether 
It IS effected by drugs or by the use of instruments or any other 
means. An unsuccessful attempt is also criminal. To induce abortion 
as a necessary medical operation is not an offence. A woman herself 
may e guilty, if she is aware of the purpose for which the drug is 
administered or the instrument u.sed. Administration of clrugLr 

<l«-“nrfon!nr 
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It is necessary in tlie libel against the accused to aver that the 
woman was i)regnant and to prove the pregnancy at the trial. 

Modes of producing abortion illegally. 

From the terms of sections 58 and 59, Offences Against the 
Person Act, 1861, it will be apparent that, although the illegal 
employment of a poison, other noxious thing, or an instrument is 
condescended upon, “ other means whatsoever ” will embrace any 
other mode which might not be comprehended under any of the 
named causes. 

It must not be forgotten that somewhere in the region of 20 per 
cent, of pregnancies end in natural abortion, and therefore that 
cases of suspected criminal abortion must be investigated with great 
thoroughness in order to establish whether the abortion has actually 
been brought about by criminal means. 

It has been estimated that between 110,000 and 150,000 abortions 
occur annually from all causes in this country and that of these 
some 50,000 are criminal abortions. Successful cases do not engage 
the attention of the authorities as a rule. 

From the medico-legal ]K)int of view, the methods of inducing 
criminal abortion may be divided into two main classes :— 

Employment of drugs. 
Employment of instruments. 

Drugs. 

It is impossible to assert that aiiy given drug in any given dose 
will ]iroduce abortion. Death may occur from [)oisoning without 

the onset of abortion. 
Among quacks, the employment of drugs is a method of attempt¬ 

ing to procure abortion, chiefly because the sale or supply may be 
effected under circumstances incapable of legal proof, but most of 
them, short of toxic dosage, have little or no effect on the uterus 
or foetus, since the uterus would appear to be sensitive towards 
them only when it is approaching term. Among the ignorant, 
manv methods are employed, such as the free use of cathartic 
medicines, savin, pennyroyal, aloes, • tansy, and other drugs. 
Certain other drugs are employed by those who are more enlightened, 
such as cantharides, diachylon, or lead plaster, made up as pills 
ergot the free use of quinine, extract of cotton-wood, and severa 
others. The iiractitioner who has fallen into devious ways, and 
who knows the comparative uselessness ot drugs for this purpose, 
usually resorts to mechanical interference by the use of instruments. 

Under disguised names, such as “ Female Remedies for Obstruc¬ 
tions ” etc., a considerable traffic in abortifacient drugs exists. 
By tiie Rharmacy and .Medicines Act, 1941 (see p. 51o), no peison 
may take any part in the publication of any advertisement referring 
To lnv artici^r articles^f any description in terms which are 
calculated to lead to the use of that article or articles of that 

description for procuring the miscarriage of women. 
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All ch u2s having an abortifacient effect operate in one or other jrf 

the gastro-intestinal or geinto-nrmary tract , |’y "=* = 
directly upon the muscular structure of the utei us. ... . 

Little need be said about the vast number of drugs \\hich have 
been used with the object of inducing abortion, but some considera- 
Lml must b^given to a limited number which apparently exert a 

definite actioifupon the uterus. Of these, pituitary extract, eigot, 

quinine, and lead are worthy of special mention. 

Pituitary extract. 
An extract of the posterior lobe of the pituitary gland exercises 

an oxvtocic action, and stimulates the uterine muscle which is 
extremely sensitive to this particular substance. Fituitiin has a 
specific effect on uterine muscle, causing definite and strong con¬ 

tractions, es])ecially near term. 

Ergot. 
This is a true ecbolic which acts on the musculature of the utei us 

on account of the contained substances, ergotoxine, ergotinine, 
ergotamine, ergonietrine and ergotaminine, in addition to histamine 
and tyraniine. Experiments have shown that the alkaloid, ergo¬ 
toxine produces uterine contractions in about fifteen to thirty 
minutes. It is the most important factor in ergot poisoning, and 
causes contraction of the arterioles. Ergonietrine, however, is the 
substance which is chiefly responsible for the action of ergot on the 
uterus. When given by the mouth it produces a prolonged contrac¬ 
tion of the uterus within about five minutes. The uterus is particu¬ 
larly sensitive immediately following the birth of its contents. 
When liquid extract of ergot is taken orally, a very marked contrac¬ 
tion of the uterus follows after a latent period of a few minutes 
due to the water soluble alkaloid ergonietrine (see ]). 672). 

Quinine. 

It is now generally accepted that quinine definitely increases 
uterine contractions of a rhythmic character, raises the tone of the 
muscle, and that it may induce uterine contractions (see p. 669). 

Lead. 

Diachylon, or lead plaster, which contains oleate of lead, is some¬ 
times employed as an abortifacient. This substance is easily rolled 
into pills which are coated with substances of different colour. 
Dilling found that lead causes tonic contraction of the uterus. It 
is believed to have a toxic action on the trophoblastic epithelium 
of the ovum. For these reasons lead must be regarded as a definite 
abortifacient drug. Symptoms of lead poisoning have frequently 
shown themselves in persons who have taken diachylon for tlm 
purpose of abortion, and in some of these cases there have been 
fatal terminations. 

25 
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our cases tlie pregnant woman had been given pills 

..‘ 

Instruments. 

Instruments may be used in the first instance or be resorted to 
when drugs have failed to induce abortion. 

Instrumental interference, usually attempted after the second or 
third niLssed period, is brought about by the emplovment of a wide 

%aiiety of instruments, which includes such implements as knitting 

or crochet needles, wooden or metal skewers, catheters, sounds 
curettes, syringes, and the bark of slippery elm, among many others! 

Abortionists may rupture the membranes and then request the 

patient to report to her oiyn doctor. A woman may induce abortion 
on herself, but usually this is done by a second person. Sometimes 

the woman may try to persuade her doctor to pass a sound on the 
jiretext that she is suffering from a uterine displacement. 

Eoi man\ ^ears the bark of slippery elm, Ulmus fulva, has been 
employed, either in the form of a tent or as a long stem which is 

passed into the cervix, since it has the property of exuding muci¬ 

laginous material and of absorbing moisture, thus causing dilatation 

of the cervix by the resultant increase in bulk of the portion inserted. 

The bark is obtained from a tree which grows in Central and North 

America. It occurs in flat pieces of varying length and width and 

is about I inch in thickness. The pieces are cut to the desired 
length and breadth prior to insertion. 

The chief danger of instrumental interference is from septicsemia 
follow ing wounding of the parts. 

Cook‘*° has recorded an interesting analysis of tliree hundred 

and fifty cases of abortion which were admitted to hospital. His 

conclusions were that about 40 jier cent, of these had probably been 

procured, that the commonest cause of procured abortion w'as 

jirobably the insertion of slippery elm bark, and that local inter¬ 

ference was usually performed with a certain amount of mechanical 

skill, since it was rare to find ])ositive evidence of injury. Uterine 
sepsis, accompanied by j)yrexia, was present in 35 per cent, of the 

cases, and uterine sepsis, without pyrexia, in about a further 10 per 

cent, of the cases. Of these patients, 20 per cent, were decidedly 

ill and 3 per cent. died. Witli one exception, all the deaths were 

due to sepsis. Definite injury was ])resent in four cases, two of 

which proved fatal, due to })erforation of the uterus and perforation 

of the vaginal fornix. His analysis of the stage of pregnancy at 

which al)ortion took place was as follows :— 

Ibider two months ..... 40 cases. 
Between two and three months . .120 ,, 

Between three and four months . . 124 ,, 

Between four and five months . . . 44 ,, 

Between five and six months . . . 10 ,, 
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The iniection of fluids into the uterus, frequently with a Higgm- 

son’s svrincre, for the purpose of inducing abortion is j 
Sfd later, soap and Ater or disinfectants such as carbolic acid 

or\vsol are often used and each is fraught with danger. Apart 
Lm tl e Tnger of absorption of poisonous substances, in cases m 

tldch these may be employed there is always the grave risk of 

sudden death from syncope or from air embolism. 
Skilled interference usually leaves no traces. When fWatotion 

of the cervix or perforation of the membranes has been undertaken 

abortion usually results in about fifty to sixty 
first three months of pregnancy, skilled interference takes the form 
of dilatation of the cervix under anaesthesia, and mnnediate evacua¬ 
tion of the uterus with the index finger and a flushing curette, ihe 
prelimmary use of a laminaria tent, twelve hours before, is often 
of considerable assistance as an aid to dilatation of the cervix. 
During the next three months, the membranes may be riiptiirecl 
by a s^ound followed by packing of the cervical canal and vaginal 
fornices, while during the terminal three months the procedure 
consists in the introduction of one or more gum elastic bougies 
into the uterus, between the membranes and the uterine wall. 

Duties of medical practitioners in relation to cases of criminal 

abortion. 

The resolutions of the Royal College of Physicians,^ concerning 
the duties of medical practitioners in relation to cases of criminal 

abortion are :— 

That a moral obligation rests upon every medical practitioner 
to respect the confidence of his patient, and that without 
her consent he is not justified in disclosing information 
obtained m the course of his professional attendanee on her. 

That every medical practitioner who is eonvinced that criminal 
abortion has been practised on his patient, should urge her, 
especially Avhen she is likely to die, to make a statement 
which may be taken as evidence against the person who has 
performed the operation, provided always that her chances 
of recovery are not thereby prejudiced. 

That in the event of her refusal to make such a statement, he 
is under no legal obligation to take further action, but he 
should continue to attend the patient to the best of his 
ability. 

That before taking any action which may lead to legal pro¬ 
ceedings, a medical practitioner will be wise to obtain the 
best medical and legal advice available, both to ensure that 
the patient s statement may have value as legal evidence, 
and to safeguard his own interests, since in the present state 
of the law there is no certainty that he will be protected 
against subsequent litigation. 
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That if the patient should die, he should refuse to give a certificate 

o the cause of death, and should coinniunicate with the 

Coroner. (Note.—In Scotland, the Procurator-Fiscal of the 
area is the official to whom the communication should be 
made.) 

The College has been advised that the medical practitioner is 
under no legal obligation either to urge the patient to make a state¬ 
ment^ or, if she refuses to do so, to take any further action (see p. 387). 

(Note.—With regard to dying declarations and dying deposi¬ 
tions, see p. o5.) 

Evidence of Criminal Abortion. 

Upon what must medical evidence of criminal abortion depend ? 
The following should be taken into full and careful consideration 
before an opinion is offered :— 

The history of the woman. 

The examination of her body. 

The examination of the aborted material, if available. 

It is important to remember that criminal abortion is most 

usually ]iractised between the second and fourth months of preg¬ 

nancy, although it may be induced at later periods, and that an 

attempt to procure abortion may be made upon a woman who is 

not pregnant but who merely fears that she is because her menses 
have temporarily ceased. 

History of the woman. 

In many instances, this may not come within the knowledge 

of the medical examiner, but when there is a history of the use of 

drugs or instruments, all the available facts and circumstances 

should be carefully reviewed. 

Examination of the woman’s body. 

When opportunity offers, in living cases, the examination must 

be made as soon as possible, and should include a careful scrutiny 

of all evidence consistent with recent pregnancy together with a 

vaginal examination. The finger may not be able to detect small 

breaches of continuity, but it will probably discover changes in the 

“ feel ” of the mucous membrane of the os, and of the patency 
of the os. Visual examination with a speculum is essential, since not 

only will the general condition of the genital tract be aseertained 

but, if injury is present, it will be more readily detected. In 
some cases of criminal abortion, haemorrhage may persi.st due to a 

retained portion of the membranes or placenta. 
A suspicion of criminal abortion should be aroused vhen the 

iiatient shows signs and symptoms of localised sepsis or of general 

septi(;a3mia. It mii.st not be forgotten, however, that sepsis may 

ff)lIow natural abortion, but in such ca.ses there is usually some 

preceding clinical history. 
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In cases of criminal abortion, death may result from shock due 
to internal injury, luemorrhage, sepsis, which may assume the form 
of peritonitis or septicaemia, or from emlmlism. When poisonous 
substances have been administered, death may supervene from their 

In making a post-mortem examination, the examiner sliould note 
carefully the presence or absence of the signs of jiregnancy which 

may lie visible upon the 
exterior of the body. 
The lireasts should be 
examined and an in¬ 
cision on the under 
surface of each made 
to ascertain secretory 
activity. Having in¬ 
spected the vaginal 
tract, dissection of the 
body should be proceed¬ 
ed with in the ordinary 
m a n 11 e r and special 
attention directed to 
the condition of the 
pelvic contents. The 
tirst thing to note will 
be the presence or ab¬ 
sence of inflammation 
in this cavity, and, if 
present, its incidence 
and extent. Before removing any of the parts from the cavity, careful 
search must be made for the presence or aliseiice of any penetrating 
wound of the peritoneum, and if present, the position and character 
with relation to the uterus, and the tissues penetrated must be 
noted. Special attention must be directed to the posterior 
tornix of the vagina, in the region of the jiouch of Douglas, since 
this is a common site of injury in criminal abortion. Thereafter 
the pelvic viscera are removed en masse (see p. 41). The parts 
are then examined, carefully and systematically, in a good light. 
Portions of tissue, including tissue from the placental site,'^for 
microscoihc examination, should not be excised until the general 
examination has been completed. 

T-he urinary tract is carefully inspected for signs of inflammation, 
sucli as might be produced by cantharides or turpentine, and the 
vaginal tract, for evidence of injnry. 

Ihe length, breadth, and thickness of the uterus, the leno-th of 
the uterine cavity, the circumference of the external os, and the 
length of the cervix should be recorded (see p. 701). The uterus 
and the cervix must be examined in detail to establish or eliminate 
^le presence of injury. When small lacerations of the cervix are 

( etected inquiry should be made regarding possible remedial 
surgical treatment in hospital prior to death, since such marks a^e 
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Fa?tu.s lying in unruptured mcinlnanes. 
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sometimes due to tenaculum injuries so sustained. The ovaries 

are examined for the presence of a corpus luteum (see p. 379) In 

sept c cases, any source of infection from organs other than tliose 
of the pelvis especially the appendix, must be eliminated. 

\ leie there are no signs of local injury, the condition of the 

gastro-mtestinal tract must be examined very carefullv for evidence 
ot imtant poisoning, and when such evidence is found, the whole 

tract and its contents, together with other organs of the body 

mialvL purpose of subsequent 

Examination of the aborted material. 

Any available material passed by the vagina should be care¬ 
fully examined, since if it can be proved that it is conqiosed of 

products of conception, the fact of pregnancy will at once be 

established. If a foetus lias been retained, an estimation of the 

stage of its development should be made (see p. SO). In the dead 

body, portions of material found within the uterus should be the 

subject of detailed naked-eye and microscojiic examination. It is 

always advisable to remove a piece of tissue from what is thought 

to have been the ]ilacental site, so that the ]iresence of chorionic 

villi may be identified microscopically (see Figs. 194 and 195). 

Has the abortion been produced criminally ? 

It must be kept prominently in mind that abortion may be 

produced accidentally, or from disease. The commoner diseases 

are chronic nephritis, diabetes, acute fevers, especially of the 

exanthematous type, degenerative changes in the villi of the 

chorion or in the placenta, together with accidental haemorrhage 

between the uterine wall and the placenta. Maternal syphilis 

causes most serious harm from the third month onwards, and in 

the later weeks of pregnancy may result in uiiscarriage and still¬ 

birth. Diseases of the foetus are also a cause of abortion. Violent 

emotion in certain types of women is occasionally provocative. 

Abortion may also be produced in some women by a})parently 
trifling accidents, and a miscalculated step from a height, a marked 

and sudden jar to the body, or an accidental knock against the 

abdomen, may j)rove a precipitating cause. In other women, even 

serious al)dominal injury may fail to precipitate the expulsion of 

the foetus, despite the fact that pregnancy may be approaching 

full-term. 
The question of criminal abortion arises when there is evidence 

of injury to the vaginal wall, the cervix, or to the uterus. 
Cases arise from time to time in which, from attendant 

circumstances, medical jiractitioners may be compromised, but 

in which the abortion has bt'en brought about by the woman 
herself, either by the administration of drugs or by instrumental 

interference. 



Fig. 194 

Chorionic villi at earlier stage of development and 
vascularisation. (Section by courtesy of Dr D. McKay 

Hart.) X 80. 

Chorionic villi 

vascularisation. 

Fig. 195 

at later stage of development and 
(Section by courtesy of Dr D. McKay 

Hart.) x90. 
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A medical practitioner may l,e called in after tl.e nrocess of 

to sate tlie life of tlie woman, and sliould slie die witl.out confession 

nof di»°1t'r''‘'‘"', '■''''''“'■“f™'' °f l>e>- Ixxly sliould follow, it is 

eves of thfl,w '"igl't compromised in the 
t',. .i 1 ’i 1”'' conseipiences to Idm miglit result. 

any doiddfni case lie should call in a fellow-practitioner in order 
to safeguard Inmself. it is also advisal.le to make arrangements 

tor a neiglibour of the patient, or preferably a nur.se, to lie called 

111 SO that she may be alhe to corrohorate the facts concerning: the 
abortion, prior to admission of the patient to liospital. 

ILLUSTRATIVE CASES 

The following illustrative cases include manv of the iioints 
which have been discussed :— 

General peritonitis. 

On the right side of the anterior fornix was a lacerated wound, 

i inch by j inch. It passed iqiwards and backwards for 2 inches, 

and penetrated the peritoneal cavity. The track admitted a No. 1(1 

metal catheter. Two ])ints of ])us were present in the abdomen. 

Around the entrance of track were five additional superficial 
wounds varying in length from | to inch. These involved the 

mucosa and showed parallelism. Tliere were also two other 
superficial wounds. 

General peritonitis and septicaemia. 

Two lacerated wounds perforated the jiosterior wall of the uterus 

and enterefl the pelvic cavity (see Fig. IDb). 

Slippery elm bark retained in vagina. 

A woman, when examined, was found to have a piece of 

slippery elm bark in her vagina. It measured 4 inches by 4 inch 

by g inch and was retained in position by a plug of cotton-wool 

about the size of a small walnut. One of its ends had been cut 

into an arrowhead shape. The other end had a small pledget of 

cotton-wool wrapped around it. The woman, who was four months 

])regnant, did not abort. The slip])erv elm luul not been self-inserted. 

The woman had given birth to six children. 

Localised peritonitis involving uterus and pouch of Douglas. 

The following injuries were present :— 

A lacerated wound, immediately to right of midline of anterior 

wall of vagina, 8 millimetres in length and in antero- 

j)osterior direction. 
A similar wound 9 millimetres long, to right of, and just 

below, the first. 
A similar wound, 7 millimetres long, on right wall of vagina, 

to right and slightly below the last-mentioned wound. 
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All tliree wounds were situated peripherally at points 3 eenti- 
inetres from the external os, and pus exuded from the openings on 
slight ]iressure. The first wound extended upwards in tlie posterior 
wall of bladder and utero-vesical tissue to the utero-vesical fold of 
])eritoneum. The second wound extended upwards and to the right, 
]iassing more obliquely and to a slightly higher level than the first, 
to terminate in cellular tissue infiltrated with pus. The third uound 
terminated in septic cellular tissue at the root of the right broad 
ligament. In the middle of the posterior lip of cervix was a 
small septic opening 3 millimetres in diameter, and extending up¬ 
wards in the jiosterior wall of cervix for a distance of 5 centimetres. 
A few millimetres to the right of this was a ])unctate wound li 
millimetres in diameter which penetrated tissue for 3 millimetres. 

Fig. 196 

Two lacoratcd iierforations of iio.sterior wall of utonis. 

Sudden death following use of syringe. 

A woman was charged vith inserting a syringe into the private 
arts ot a young woman and injecting a solution of soap and water, 

m coiwequence of which she died. The woman was convicted 
le victim who was between four and five months pregnant, died 
(leny from cardiac inhibition during the injection. About 

nianv'sll'^hkc ^l®"'ly-^ooking material, containing 
1 V giains and with a scented odour, were found Ivinc 
».etween the amniotic .sac and the wall of the uterus The cervical 
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canal and boUi its external ami internal os were dilated The 
external and internal os each measured i inch in diameter The 

cervical canal contained some slightly blood-stained, glairv mucus 

On the inner surface of the lateral wall of the cervical canal', nuinine 
upwards lor , inch from the external os, was a surface laceratioii 

which communicated externally with a small lacerated ivound on 

the outer surface of the os. .Microscopic examination showed that 

the laceration had been indicted during life, and its general aiipear- 

ances ^^■ere consistent Mith recent injury and could readily have 

been caused by the forcible introduction of a foreign bod\\ The 

extraneous substance, in the uterine cavity, was examined chemically 

and found to consist of soap. A cake of soaj), similar to that used, 

was also analysed and the results compared with those obtained 
from analysis of the material found within the uterus. Both were 

similar in odour and chemical composition. The general dev^elopment 

of the fcetus and placenta ]iresent in uterus indicated a fourth to 
fifth month pregnancy. 

Gordon describes the case of an eighteen-year-old girl, five 
months jiregnant, who was found lying on her back on the floor, 

<lead, with a basin of soapy water nearby. Post-mortem examination 

showed air bubbles in the cerebral veins and in the external jugular 

veins. Frothy blood was present in the internal jugular veins, the 

right ventricle, right auricle, and in the ])ulmonary artery. A 

moderate amount of blood-stained fluid was in the uterine cavitv. 
The placenta was detached from the uterine wall along its lower 

edge. The foetal membranes were unruptured. 

Brown writes of fatal air embolism after insuffiation of the 

vagina owing to vaginal discharge, eight weeks ju’ior to term. 

The substance used was “ Picragol ” powder, a comjiound powder 

containing 1 per cent, silver picrate in purified kaolin. Within a 

minute of the start of insufflation, the woman, aged twenty-five, 

and a primipara, complained of a feeling of being “ blown up,” 

acute dyspnoea supervened, she had a fit, recovered slightly, then 

died. Post-mortem examination showed dilatation of the right side 

of the heart. The right ventricle contained very little blood, frothed 

into large bubbles. The right uterine ])lexus contained frothy blood. 

The right ovarian vein contained particles of yellow ])owder. The 

edge of the placenta was stri])ped for a de])th of about I to U inches 

from the right side of the uterus. The membranes on this side 

were completely free. Blood sinuses on the right side of the uterus, 

in the vicinity of the stripped ])art of the placenta and membranes, 
contained frothy blood, and these drained directly from the uterine 

])lexus already mentioned. Insuffiation of the vagina witli tlie 

cervix ])artly dilated had allowed the entrance of air into the l)lood 
sinuses of the uterus, after the ballooning effect of the insufflation 

had stripi)ed the membranes and a ])ortion of the placenta from 

their site. . 
Dodds and Mayeur re])ort a case of ])erforation of the ])osterior 

vaginal wall and rectum by the hard nozzle of a Higginson’s syi 

The patient was twenty-four and was jiregnant. Following su 

mge. 

uiture, 
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she made a complete recovery and was subsequently delivered 

successfully by Ciesarean section. 

Slippery elm bark in urethra. 
FarncombeAs describes a case of attempted abortion by self¬ 

introduction of slippery elm into the urethra instead of the vagina, in 

error. There was a small amount of granulation tissue surrounding 

the urinary meatus. Radiological examination showed the presence 

of a cylindrical foreign body lying in the region ot the urethra and 

neck of bladder. The woman admitted having introduced a piece of 

slippery elm into the womb, as she thought, during the third month 

of pregnancy. The patient, who was at full time when she came 

under observation, was thirty-nine and the mother of six children, 

went into labour unexpectedly before operation for removal of the 

foreign body. The labour was normal, and she was delivered of a 

healthy, full-time child which weighed 7 pounds. Considerable 

damage resulted to the urinary tract. Suprapubic cystotomy was 

])erformed and the foreign body, projecting from the urethra into 

the bladder, was removed. It consisted of a core of slippery elm, 

about 10 inches long and | inch in diameter. The piece, which was 

doubled on itself, had a deposit of phosphates upon it which formed 

a conical mass, 4^ inches by inches. The woman made a good 

recovery. 
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CHAPTER XIII 

INFANTICIDE OR CHILD MURDER 

The killing of a newly-born child is, in England, known as 
infanticide, and the crime may be committed either by acts 

of omission or by acts of commission. 
Infanticide by ai/act of omission means neglect to do what 

is necessary for the continuance of the life of a newly-born child, 
for example, neglecting to tie the umbilical cord after severance, 
since by omitting to do this the infant may bleed to death, 
neglecting to clothe it in a reasonable way so as to protect it from 
cold, or failing to remove such obstacles as would prevent it from 

breathing. 
Infanticide by commission is the performance of any positive 

act which prevents a newly-born child from living or which destroys 

its life. 

Law in England. 

Infanticide has been the subject of statutory enactments, the 
most recent being the Infanticide Act of 1938, by which, under 
certain circumstances, the killing of a newly-born child by the 
mother is the crime of manslaughter. This Act provides that :— 

1. Where a woman by any wilful act or omission causes the 
death of her child, being a child under the age of twelve months, 
but at the time of the act or omission the balance of her mmd was 
disturbed by reason of her not having fully recovered from the effect 
of giving birth to the child, or by reason of the effect of lactation 
consequent upon the birth of the child, then, notwithstanding 
that the circumstances are such that but for the Act the offence 
would have amounted to murder, she shall be guilty of felony, 
to wit, of infanticide, and may for such offence be dealt with and 
punished as if she had been guilty of the offence of manslaughter 
of the child. 

2. At the trial of a woman for the murder of her child, the child 
being under the age of twelve months, if the jury are of opinion 
that she by any wilful act or omission caused its death, but that 
she was m the condition already described, then the jury mav return 

3. Nothing in the Act shall affect the power of the jury uiioii 
an indictment of murder of a child to return a verdict of manslautrhter 
or a verdict of guilty but insane, or a verdict of concealment of 

iot 'i8«l’’r«ent H f Person A ,t, 18()l, except tliat for the purposes of the proviso to that section 
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a child shall be deemed to have recently been born if it had been 
born within twelve months before its death. 

1 charge of infanticide the legal presumption is that the 
child IS born dead, and the onus of proving that the child was born 
alive rests on the Crown. 

As an alternative charge to infanticide, the accused may be 
charged, under Section GO of the Offences against the Person Act 
18G1, with concealment of birth. This section provides that if a 
woman is delivered of a child, every person who has by any secret 
disposition of the dead body of the child, whether such child died 
before, at, or after its birth, endeavoured to conceal the birth, shall 
be guilty of a misdemeanour, subject to the proviso that if any 
person is tried for the murder of any child and is acquitted, the 
jury may find, if it so appears on evidence, that the child had 
been recently born, and that the accused did, by some secret dis- 
])osition of the dead body of the child, endeavour to conceal the birth, 
in which case the Court may pass such sentence as if the accused 
had been convicted upon an indictment for the concealment of the 
birth. 

With the advent of the Infant Life (Preservation) Act in 1929, 
the law was amended with regard to the destruction of children at 
or before birth. It provides that:— 

Any person who, with intent to destroy the life of a child capable 
of being born alive, by any wilful act causes a child to die before it 
has an existence independent of its mother, shall be guilty of felony, 
to wit, of child destruction, but not if it is proved that the act which 
caused the death of the child was done in good faith for the purpose 
only of preserving the life of the mother. For the purposes of the 
Act, evidence that a woman had at any material time been pregnant 
for a period of twenty-eight weeks or more shall be prima-facie 
proof that she was at that time pregnant of a child capable of being 

born alive. 
The Act, which applies to England only, also provides that in 

the trial of any person for murder or manslaughter of any child, or 
for infanticide, if the jury are of the 0])inion that the person charged 
is not guilty of any of these offences, but if shown by evidence to be 
guilty of child destruction, he may be so convicted and punished. 

Law in Scotland. 

In Scotland, the crime is known as child murder and at common 
law there is no degree of difference between the murder of a child 
and the murder of an adult. During the seventeenth century, 
however, the crime became one of such frequent occurrence and the 
difficulty of ])roving it so great, that an Act was passed in 1G90 
which provided that if certain indicia were proved, the jury were 
entitled to presume that the crime of child murder had been com¬ 
mitted. Owing to its severe nature, this enactment was repealed 
by the Concealment of Pregnancy Act, 180!), which reduced the 

crime to one of culpable homicide. 
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The Act of 1809 provides that if any woman conceals her being 

with child during the whole period of her pregnancy and does not 

call for and make use of help or assistance at the birth, and t le 

child is found dead or amissing, she may be convicted and imprisoned 

Under this Act the onus is on the Crown to prove (1) that 

the woman was pregnant and that she concealed this fact during 

the whole period of pregnancy, (2) that she failed to call for or make 

use of help at the birth, and (3) that the child has been found dead 

or amissing. . 
It is a conclusive common law presumption that a woman wno 

is pregnant and who does not reveal her condition or call for assist¬ 

ance at child-birth is recklessly indifferent to the life of the child. 

It is advisable at this stage to give the legal definitions of 

certain terms. At common law, to constitute “ live-birth ” the 

child must have been fully extruded from the parts of the mother, 

and have achieved an independent existence, but it is not necessary 

that the child should have breathed, or that the cord should have 

been cut, but the child must have given some active evidence of 

life. The issue as to whether a child can have a separate existence 

before the umbilical cord is severed arose in a case of infanticide 

at Cambridge Assizes.^ The ruling was that the entire child must 

actually have been born into the world in a living state, and the 

fact that it had breathed was not conclusive proof of separation, 

because it might have breathed during the act of separation. The 

fact that the child had breathed, although not conclusive, went 

some way toward the proof of independent existence. Before a 

child can ])e considered alive, it must have had an independent 

circulation and no longer derived its jmwer of living by or through 

any connection with the mother. The fact that the child was still 

connected to the mother by the cord did not prevent the killing 

from being murder. The jury had to decide wliether or not the child 

had shown a separate existence, if not, the mother must be acquitted 

of the charge of infanticide. 

It will thus be seen that the legal definition of live - birth 

is divergent from the medical definition, as in the latter, 

evidence of respiratory action of the child whether initiated partly 

within or wholly without the maternal parts, is indicative of live- 

birth. Fiequently, on account of the difficulty in determining 

by physical appearances of the body whether respiratory function 

was initiated while a portion of the'child was within the maternal 

parts, or after complete extrusion, the alternative charge to 

infanticide or child murder, namely, a charge of concealment of 

Inrth, 111 England, or of pregnancy, in Hcotland, is returned as the 
verdict of the jury. 

When may a child be declared still-born ? 

The terms “still-born” and “still-birth ” shall applv to any 

chi d which has issued forth from the mother after the twenty- 

eighth week of pregnancy, and did not at any time, after beiim 

completely expelled from its mother, breathe or show any othef 
signs of life (see pp. 154 and 156). 
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This question has arisen in a court of law in connection with a 
charge against a practitioner of alleged falsification of a birth 
certificcite. During the evidence, a nuinber of witnesses stated that 
the child was born alive about half an hour after the doctor had 
eft the house of the mother, who was then in labour, that they 
heard it cry, or inake a whining noise, and that it had died between 
three and six o’clock next morning. The accused gave a certificate 
stating that the woman had been delivered of a still-born child. 
He stated in his defence that the child was a six months’ child, 
and that he inferred from this fact that it could not be born alive. 
The jury gave the accused the benefit of the doubt, but stated 
that they believed he was guilty of gross carelessness in giving such 
a certificate. It must be clearly understood that a child, irrespec¬ 
tive of its intra-uterine development, which manifests signs of 
independent existence, as, for example, attempts at respiration, 
the act of crying, or the continuous action of the heart even for 
some minutes after birth, must be considered as born alive. 

The following medico-legal questions arise in cases of infanticide 
or child murder :— 

Has the woman charged been recently delivered ? 
Is the body of the child found that of a viable child ? 
Is the body that of the child of the i)erson accused ? 
Was the child born alive ? 
If the child was born alive, what caused its death ? 
How long has the child been dead ? 

Is the body of the child found that of a viable child ? 

The answer to the first question has already been discussed 
(see pp. 370 and 379). With regard to the second question, it should 
be explained that unless the child born has reached a stage of develo])- 
ment which is consistent with the possibility of a living birth, a charge 
of infanticide or child murder will not usually be preferred against die 
mother. In law, a feetus which has not attained the completion 
of the seventh month of intra-uterine life is held to be mcapiible 
of maintaining a separate existence, and is therefore non-viable. 
\'iability means, therefore, the capaliility of a foetus to maintain 
a separate existence after birth by virtue of a certain degree of 
development. The ])resumption of the law, concerning tlie body of 
a child found dead and which shows evidence of less than seven 
months’ intra-uterine age, is that the child has failed fo ^ive by 
reason of its immaturity. On the other hand, s ioii d jere b^ 
evidence that the immature foetus has lived after birth anc ^ ^ 
it has been de])rived of life by the act of the mother, a charge of 

infanticide or child murder would he. 

Is the body that of the child of the person accused ? 

Proof on this point is most usually established from the evidence 
of peril ’v!f h whom the suspected woman has been more or less 
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intimately associated in work or in social life. A careful examination 
by the police of the wrappings which envelop the body of a child 
niay throw some light on the identity of the mother. 

Was the child born alive ? 

The answer to this question opens iqi a wide field for 

consideration. . x- i- 
4 monster is generally considered to be incapable of livin^ 

a separate existence, but \his will depend upon the character of 
the monstrosity. Siamese twins have lived for many years. 
Acephalous, anwicephalous, hemicephalous, ectocardiac, and other 
teratological subjects usually die quickly after birth, although 
an anencephalous monster has survived birth for sixty-one hours. 

The body of a child may show evidence of maceration, due to 
surface changes which occur within the uterus after the death of 
the child, and prior to its birth. In certain cases, however, one has 
to decide whether such appearances were produced before or after 
birth, since many bodies which are examined show some evidence 
of decomposition. 

Evidence of immaturity should be carefull}^ noted. Infants of 
less than seven months of intra-uterine development are as a 
rule incapable of maintaining a separate existence (see p. 4«M)). 
Hoffmann, Greenhill and Lnndeen “ have reported the birth and 
survival of a jiremature infant which weighed 735 grammes at 
birth. By the eighth day the infant had lost 140 gTamnies in weight. 
Whether or not any of the foregoing conditions are present, it must 
still be determinefl, by detailed examination of the body, whether 
there is evidence of live-birth or still-birth, since this question will 
arise in every case which is the subject of medico-legal inquiry. 

The post-mortem examination in all cases of infanticide or child 
murder must include a detailed investigation of :— 

The condition of the lungs. 
The changes in the umbilicus. 
The changes in the digestive tract. 
The changes in the circulatory system. 

Condition of the lungs. 

Some have considered the position of the convex surface of the 
diaphragm in relation to the ribs as of diagnostic value. The heio-lit 
of this structure relative to the ribs is greater after a child has 
breathed than before, but the height of the diaphragm in any case 
will depend chiefly u])on the degree of lung inflation, which iii itself 
IS a variable condition in any series of cases of newly-born children 

A detailed examination of the lungs will afford valid i)roof of 
the comlition of the child with respect to res])iration. Prior to 
independent life, the lungs are functionless, and it is only when 
the living child is born that they become organs of function. " Before 

26 
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Circulation in the body of tlie’chilrl pulmonary 
that the ,,roee.S of ,er ,t ™ >=«‘‘tl/li'Sh«l. Tn order 

becomes operative Tiie estalVl^'^'^ he aeeom[)Ii.s]ied, respiration 

Changes in volume of the lungs. 

Before birth the lungs do not fill the thoracic cavity and the 
eft lung does not even partially overlap the pericardiun In 

l.n indistinctly marked and the shari) edges 
f'inH)”* ^ contnct. After the comidete establishment of respifa- 
tion the\ more or less fill the thoracic cavity, the degree of complete¬ 
ness depending upon the thoroughness of the respiratory action 
\\ hen comiilete aeration of the lungs has been in operation, the 
left lung more or less covers the pericardium. In the a'pex of the 
right lung, the appearances of inflation are usually most marked 
since the air entry to this part of the lung meets with the least 
obstruction. Between the condition of non-inflation and com¬ 
plete inflation there are intermediate stages of incomplete inflation 
and, to determine the extent of the air entry, further examination 
IS necessary. 

Colour of the lungs. 

Prior to respiration, the lungs are of a uniform dark, bluish-red 
colour, but at the margins, where the tissue is thinner and therefore 
more translucent, they may appear lighter in colour. Unrespired 
foetal lungs do not present patches of difFerent colour, but after 
respiration they become marbled in appearance ; a dark bluish-red 
background with many red irregular jiatches may he seen, or the 
background may be of reddish colour, and the circumscribed 
jiatchy areas of dark bluish-red tint. The edges assume a more 
rounded contour. The marbling in ajijiearance and colour is 
characteristic of natural inflation, and cannot be simulated by any 
artificial method. Fully resjiired lungs feel crepitant to the touch, 
whereas unres])ired lungs feel solid and liver-like in consistence. 

Hydrostatic test. 

This test depends upon the ratio of the s])ecific gravity of the 
lungs to that of water, it being a well-established fact that a lung 
which contains air is specifically lighter than water, and will there¬ 
fore float. Flotation of the lungs, however, may occur for a reason 
other than that of contained atmos])heric air, and, on the other 
hand, the lungs may sink, although the child may have breathed 
following birth, as the result of atelectasis or disease. 

Before discussing these ])oiuts, however, the practical procedure 
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of the hyclmstatic test will first be (lescri})f'rl i i 

Sed lf tr’“t t "of* ea"f .'s tecl It all float, the next step consists in cutting up each lobe into 
c number of pieces and again testing their flotation. If these pieces 
float, each should be compressed. A number of the pieced are 
wrapped m a portion of cloth, placed on the floor, and strong pressure 
^ applied with the foot, using the weight of the body for th? purpose 
Ihis process is repeated until all the pieces of each lung have been 
so compressed. Ihey are then placed once again in water and their 
behaviour in regard to flotation is carefully observed. The number 
and situation of the pieces which float should be noted. The examiner 
IS now ill a position to iironounce an opinion as to whether the 
respiration has been com]fietely or ]Mrtiallv established. Should 
one or both lungs sink when jilaced in water, it is still necessarv 
to test the lobes and the portions of the divided lobes, by the flotation 
test, in order to eliminate partial respiration. 

In cases of imperfect inflation, our experience is that the upper 
})art of the right lung is likely to float, when the major portion of the 
left and the bases of both lungs sink. 

It is necessary to explain why the procedure above mentioned 
should be employed in all cases. Following respii-ation, the air in 
the lungs consists of tidal and residual air. Tklal air may be expressed 
comparatively easily from the lungs, but residual air can only l)e 
excluded by destruction of the lung tissue. In the process of decom- 
])osition, })utrefiictive gases may develop in the lungs and cause 
flotation when these organs are placed in water. By the use of 
I)ressure in the manner described, putrefiictive gases are dispelled, 
and, accordingly, as a factor in flotation, can be eliminated. If 
after this i)rocedure the lungs float, it is a definite indication that 
they contain atmospheric air and that the ])rocess of respiration 
has been in operation. If both lungs and all the i)ortions of both 
lungs sink, the tissue is airless, although for reasons to he described, 
in some instances the child may have been horn alive (see p. 4()()), 
Although these tests establish whether or not air has pene¬ 
trated the lungs, they cannot establish the fact that the air eiitered 
the lungs as the result of breathing after complete birth of the child, 
since air may have enten'd during the process of birth. “ \higitus 
uterinus ” is the term applied to the crying of a child while its head 
is still within the uterus. 

Clouston ^ gives details of one of his cases. The ])atient was in 
labour with her third child and had been so for ten and a half hours. 
It was a brow presentation and the os was almost fully dilated. 
The head was firndy engaged and as he was withdrawing his hand, 
after the vaginal examination, the child began to cry. It was the 
normal crying of a newly-horn child and was heard by the mother, 
the nurse, and himself. A woman, in a^ cottage situated directly 
below the bedroom, also heard the crying. The loud crying persisted 
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at frequent intervals for at least one minute. Four hours later the 
child was deliveretl by forceps. It was alive and normal, \4igitus 
uterinus is thought to be due to air present in the uterus and niay 
result from suction of air along the examining hand during relaxation 
of the uterus. Air may also be sucked into the uterus during a 
uterine relaxation. It has been suggested that once there is air 
within the uterus it may suddenly be forced past a fold of membrane 
or the vagina by a contraction of the uterus and, as a result, there 
may be a sound which simulates a foetal cry. This seems an un- 
satisfaetory explanation having regard to the description of the 
crying heard in several cases. 

Objection to the hydrostatic or flotation test has been taken 
on the grounds that a lung may float from causes other than 
respiration, as for example, from artificial inflation or putrefaction, 
and that a lung may sink, although respiration has been imperfectly 
established, as the result of disease or atelectasis. 

These objections must receive some detailed consideration : — 

Artificial inflation. 

If, following birth, a child shows respiratory difficulty, the 
common practice is to resort to artificial respiration, and thus it is 
quite likely that the lungs will receive some air in this way. A point 
of practical significance, however, lies in the fact that it is most 
unlikely that an untrained person could accomplish this, and, there¬ 
fore, the presence of air in the lungs from this cause could only 
be attributed to resuscitative treatment given by a skilled person 
whose presence at the confinement would negative any eriminal 
intent. 

Artificially inflated lungs do not exhibit the mottled or marbled 
coloration of naturally inflated lungs, only a portion being likely 
to be expanded by the process, and on cutting them, the exposed 
surfaces \vill present a dry appearance, whereas from the cut surfaces 
of naturally inflated lungs, blood-stained, frothy fluid will escape 
when pressure IS apiihed. This is due to the fact*that when resinra- 
tion IS established the pulmonary circulation becomes oiieratiye 

blomfi,'. tl “l ‘'"‘.i' ‘''■y*'®'! of breatliing, there tvill be no more 
blood 1. the lungs than that which existed during the fetal condition 
m «Inch state the lungs still remain, except for the iiresence of air 
which has been introduced by artificial means. Apart from these 

points of differentiation, there is no hard-and-fastliietliod of dis- 
g . ling between lungs which have been partially inflated by respira 

meaiir I 'r'^l I’artiilly di.Jended by^rtSi 
lean.s. It is, however, recognised that inflation of foetal liincrs bv 

artificial means is difficult to aceoniplish even by a skmed pS ' 

Putrefaction. 

in 'f';«y"lKisitio„ m ,he lungs may a.,si»t 
to float, but there must be substantial evidence 
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of putrefaction generally, together witli a iion-iiifiated state of 
the lungs, before flotation can be attributed solely to this cause. 
t oetal lungs are resistant to the process of putrefoction and, therefore 
marked evidence of putrehiction of the body is usually present in 
cases Avhere these gaseous ])roducts prove an important hictor in the 
flotation of the lungs. When the lungs and the body generally 
are hu- advanced in decomposition, it becomes impossible for the 
examiner to determine whether flotation, if it takes place, is due to 
the presence of atmospheric air, or of putrefactive gases, or of a 
combination of both factors. He should, therefore, frankly admit 
his inability to affirm that the child had breathed. In cases where 
the degree of ])utrefaction is not far advanced, pressure on the 
portions of lung tissue, as already described, will expel these 
extraneous gases without total destruction of the tissue, and their 
resultant behaviour in water will indicate the presence or absence 
of contained atmospheric air. 

Sinking of lungs after respiration. 

Turning to this question, it must be stated that occasionally 
a child may have breathed and yet the lungs may show a negative 
response to the test of flotation. Two interesting cases in this 
connection have been reported :— 

1. A child, who was weakly, lived for about five hours after its 
birth. The post-mortem examination showed that the child was 
at full term, and was fairly well developed. The lungs were in a 
condition of comjfiete atelectasis. On using the hydrostatic test, the 
lungs when tried together, separately, or in portions, sank, and 
])resented the appearances and results of those of a still-born child. 
The doctor who made the dissection stated at the inquest that 
had he not heard the evidence of five different persons on oath that 
the child had lived five hours, he should have been compelled to swear 
that the child had been still-born and had never breathed. He 
offered the explanation that the child had lived the number of hours 
it had by whatever aeration the blood received through the mucous 
membraue of the trachea and larger bronchi.^ 

2. A child, which was born at seven months, lived for about 
seven hours and was heard to make moaning sounds. Post-mortem 
examination showed that the lungs were collapsed, and that no 
developed air cells could be seen. The lungs as a whole sank iu 
water, and although they were cut into small ])ieces, every ])iece 
sank to the bottfmi of the vessel.^ 

It should be noted that in these cases the infants were weakly. 
In certain cases, breathing may be of such a shallow nature that the 
air in the vesicles is absorbed by the blood without ap])reciable 
expansion of the walls of the vesicles. PXqierimental investigation 
has shown that air which has entered the lungs may be entirely 
absorbed after respiration has ceased by the blood circulating throng i 

them. 
Congenital pneumonia cannot be considered as an entity, since 
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the patliological findings in sncli cases are due to pnlmonary con¬ 
gestion, ledeina, and Ineniorrhages. Kaldor ® states that in 75 per 
cent, of these eases, examined by him, aspirated material was 
present in the Inng tissue, and he assumed that aspiration was 
responsible for the inflammation and, together ^A'itli tlie atelectasis, 
might be the cause of death. He stresses the advisability of a 
microscopical examination of the lungs of still-born and newly-born 
children. Atelectasis, variable in its distribution, may be general 
or affect only the bases, a])ices, or margins. 

Pulmonary collapse, residting from atelectasis, and pulmonary 
consolidation, due to acute oedema, may cause respired lungs to sink 
in water. If disease is present to this extent it will provide a sound 
reason for death quite apart from a homicidal act. 

In the examination of infants, it is prudent to excise a series of 
small pieces of lung-tissue from different parts of both lungs for 
microscopical examination. By this means the condition of the alveoli 
in relation to contraction or expansion, together with the degree of 
dilatation of the vessels in their walls, can be ascertained, and the 
existence of anv pathological lesions mav be detected (see Fio-s 11)7 
and 198). 

Shapiro ^ states that there is difficulty in correlating the micro- 
scoi)ical appearances of the lungs in cases of still-birth and post-natal 
death with the results of the hydrostatic test in the.se cases. He 
expresses the opinion that the alveolar pattern is the result of a 
normal develo])mental process occurring in utero, jmssibly accen¬ 
tuated by intra-uterine fetal respiratory movements, but independent 
of extra-uterine respiration. The gland-like appearances of the lung 
.sio\\n in standard text-books as an example of nnresiiired luno' is 
probably seen only in relatively early embryos in whom the iirobTem 
of resinration is unlikely to arise. At, or near term, the alveolar 
pattern in the human fetus has developed to such a degree in utero 
that it cannot readily be distinguished from the pattern seen in 

Pvfr t " breathed for a short time in an 
extra-uterine environment. The view that the alveolar pattern is 
already fairly well developed at full term makes for a more intel- 

appreciation of the structural appearances seeirin the 
mediately post-natal lung as well as of the physiolo^ry of resiiira 

e„HI oorroboratod 
, f in pig eiiibrvos. .Microscopical exaiiiimitimi 
of tlie lungs may assist in deterniining fa,tal age. <-''’"'>''-dioii 

Stomach-bowel test. 

that air ivilfbe'saauJjveil'^and so*'^'"* ‘‘ probability 
test is based upon th s ns^ I '’“''fl- Tli'e 
establisliiiieiit ol respiration b. l ''°"l’ “i"' '‘“'fitmatorv for the 

of the test is to delect ~e'j Z’ h ’t,'' ""T 

tract, the stomach should b'e -.•ga.ure.rudirJ'doSUngani^e^ 
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both the cardiac and pyloric 

gases ot putrefoetion. When the test is negative, it cannot be 
111101 red that breathing has not occurred. 

Miron Hajkis® has carried out a number of radiogra])lnc investiga¬ 
tions witli regard to this subject, and has stated that lie was unable 
to demonstrate air in the stomach or intestine of still-born children. 
He made experiments on still-born infants, immediately after birth, 
to discover whether air could be made to enter the bowel by mouth 
to mouth insufflation, and found that even by gross exaggeration of 
the clinical method he could only inflate the stomach. He is of the 
ojiinion that air in the duodenum is strong evidence of live-birth. 
Even after twenty-four to forty-eight hours of insufflation, radio¬ 
graphy did not disclose the presence of air in the duodenum. He 
was unable to inflate the lungs artificially in these still-born children. 

Assuming that the child has survived its birth, but that death 
has occurred at a later date, attention must be directed to conditions 
which will provide some indication of the period it has lived. 

Changes in the umbilicus. 

The changes which occur in the stump of the umbilical cord are 
of value in determining this question. The first sign of separation 

Fig. !!>!» 

Note ruptured, Imt untied, umbilical cord. Commencing 

putrefaction of abdominal wall is seen, also lividity of tace 

and upper part of chest. 

of the stump from the abdominal wall may be apparent in from 
thirtv-six to forty-eight hours after birth, and consists of an inflam¬ 
matory line at their junction. The line of separation becomes 
deeper daily until sejiaration is completed. Probably in the largest 
number of'eases the separation is accomjilished on the sixth day, 
in the next largest on the fifth, while in graded smaller ])roportions 
of cases, on the seventh, eighth, and ninth days, res])cctivcly. 

Changes in the digestive tract. 

TliA I'tiinnrtnut siffn to be looked for in the stomach and intestines 
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The iiresence or absence of meconium in the large intestine sliou 
also be noted. The ])resence of food, such as partly digested milk, 
would point to the fact that the child had survived its birth, althougli 
its absence would not point to the opposite conclusion. \\ ith regard 
to meconium in the bowel, its absence does not necessarily mdicato 
that the child has survived its birth, since, for example, in breech 
presentations, which, in the absence of skilled assistance, are perilous 
to the life of the child, the meconium may be voided, partly as 
the result of abdominal compression, and partly from asphyxial 

manifestations induced by pressure on the cord. 

Changes in the circulatory system. 

The changes in the heart and circulatory system slionkl receive 
attention, although not much practical benefit may accrue from the 
examination becau.se of the comparative variations in time when the 
foetal structures close. The foramen ovale, ductus arteriosus, ductus 
venosus, and umbilical vessels are all pervious in a newly-born child, 
but they become closed at variable periods following birth. The 
foramen ovale, for example, does not become permanently closed 
till the second or third month. The ductus arteriosus and ductus 
venosus, however, begin to shrink within three or four days. The 
umbilical vessels are tlie first to become obliterated. They begin to 
contract some hours after birth, and are completely impervious 
within a few weeks. 

Was the child born alive ? 

The following conditions, when found, would warrant an examiner 
in affirming that a child had been born alive :— 

When the child is sufficiently mature to be able to live an 
independent existence. 

W hen the lungs more or less completely fill the thoracic cavity. 
When the colour of the lungs is marbled, or mottled. 
When the lungs, or portions of them, after being didy tested, 

float in water. 

\\ hen a blood-stained, frothy fluid exudes from the cut surfaces 
of the lungs on the application of pressure, and when fine 
bubbles of air are seen to escape when pressure is made on 
the cut surfaces of the lungs submerged in water, 

hen microscopical examination shows ex])ansion of the 
alveoli, and patency of the vessels. 

A child has survived its birth for some a})preciable time when 
there is evidence of ;— 

Changes in the umbilical cord. 

Piesence of food in the stomach or intestinal tract. 

If the child was born alive, what caused its death ? 

sin-CX^,> ^ v\eakly condition and mav onlv 
suMue Its birth for a few minutes or hours. This mav result from 
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various causes, such as congenital debility, difficult parturition 
causing injuries of the brain or skull, and imperfect establishment 
ot respiration. 

l ie study of the causes of neonatal deaths by Cruickshank'•» 

based on eight hundred autopsies, demonstratecf that in almost 
^ per cent, ofthe.se cases death resulted from asphyxia neonatorum 

He defined the neonatal period as the first month of life. In many 

cases of prematurity, the cause of death is often the incomplete 
relief of atelectasis with secondary failure of respiration. Luff 

considers that it is the circulatory system which is most frequently 

involved in the death of the foetus, proliably due to compression of 

the placenta during labour forcing overmuch blood into the foetal 
circulation. 

Moncrieff classifies the causes of respiratory failure in the new¬ 
born as follows :— 

Central. 

Immaturity of respiratory centre. 

I )amage to respiratory centre, increased intracranial pressure, 
oedema, and haemorrhage. 

Administration of narcotics to mother. 

Effects of oxygen lack or carbon dioxide excess. 

Circulatory disturbances in utero, and pre.ssure on cord affect¬ 

ing respiratory centre. 

Peripheral. 

Premature or obstructed inspiration. 

Delayed expansion of lung. 

Muscular feebleness. 

Circulatory failure. 

Cerebral haemorrhage of the newly-born is a relatively common 

occurrence, and infants who die within a few days of birth quite 

frequently show lesions of the brain attributable to trauma 

sustained during delivery. The commonest site of intracranial 

injury with haemorrhage is the triangular area at the junction of 

the falx and tentorium. Fractures of the skull are rare in normal 

labours, or even in difficult labours, unless the aid of forceps has 

been requiretl. Mace records the case of a woman of tvent\-fR e, 

a multipara, who awoke in the middle of the night without pains. 

During the act of micturition the foetal head appeared at the vulva 

and was soon born. One of the parietal bones was fractured, 

although there had been no interference, the cord was unruptured. 

and the child did not fall to the ground. 
In the ca.se of an Rh positive foetus, and a mother whose blood 

lacks Rh agglutinogen, anti-Rh agglutinins are formec in her 

plasma, ilue to the f.assage of tlie Kh agghitmogeil from thcycetus 

across the placenta, and these pass hack across the placenta into 
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of death 'but the manner in which 
:>rp fnr pxamnle. the cause of death death has been produced. Where, for example, the cause of ( eath 

is asphyxia, it might have arisen from accident attending the birth 

or from a criminal act. rc j.- 
A child may die at the moment of delivery from suftocation 

in the clothing of the mother, by bedclothes, or by discharges which 
accompany delivery, or from being projected from the maternal 
parts into a vessel containing water, such as a water-closet. The 
last-named event may be caused by the fact that, just before birth, 
the pressure of the head on the rectum and bladder frequently 
creates a strong desire on the part of the mother for evacuation, 

Fig. 2(»0 
Note that uiubilioal cord encircles the neck anil is attached 

to placenta, lieside right hand. 

which, if acted upon, may, by the concurrence of a strong labour pain, 
cause the child to be projected into the water-closet, and its death 
by drowning. We have examined two cases of this kind. In one 
of these, a young woman, in labour with her first child, delivered 
her child into a chamber-pot which contained a quantity of urine. 
We found the child, a small one, head downwards in the position 
described. In the other, a married woman, in labour with her third 
child, went to a water-closet on a tenement stair-landing, and 
while there was seized with violent pains, and delivered her child 
into the closet-pan. 8he shouted for help, and the child was removed 
and resuscitated. 

In an isolated case, when a mark is found upon the child’s neck 
it may become necessary to decide lietween stransrulation bv nafnmi 
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to asphyxia induced by interference with the placental circulation 
through the cord (see Eig. 200). ^n^uiduon 

Is the child viable or non-viable ? 

As has already lieen mentioned, a foetus under the age of seven 
months will not live under ordinary circumstances. According to 
law, a foetus which has not attained the completion of the seventh 
month of mtra-uterine life is held to be incapable of maintaining a 
separate existence, and is therefore non-viable. In the examination 
of the body of a foetus, the determination of its stage of develop¬ 
ment is of great importance in cases of suspected infanticide 
or child murder (see p. 80). The stage of development of the 
child can be ascertained by a careful examination of the ossific 
centres of certain bones, the calcaneus, the talus, the cuboid, the 
femur, and the tibia. The centres, in the two last-named bones, 
are situated at the lower end of the former, and at the upper end 
of the latter. To examine the lower end of the femur, the leg 
should be flexed against the thigh, and an incision made across, 
and into the knee-joint, when the end of the femur is pushed 
forward through the wound. Thin slices of cartilage are then 
cut, in transverse plane, until the centre is exposed. The head 
of the tibia is next pushed forward through the wound, and 
examined in a similar manner. To expose the bones of the foot, 
an incision should be made through the interspace between the 
third and fourth toes and carried backwards through the sole of 
the foot and heel. The centres in the os calcis, astragalus, and 
cuboid can then readily be examined. 

The following is the order of appearance of these ossific centres :— 

Calcaneus . 

Talus 

Lower end of femur 

At fifth to sixth month of intra-uterine 
development. 

About seventh month of intra-uterine 
development. 

. About eighth month of intra-uterine 
development. 

Cuboid . . . Usually at full term. 
Upper end of tibia . At full term, or shortly after full term. 

The centre of ossification in the lower end of the femur at birth 
usually measures from 1 to j inch in diameter. 

In odd instances, even in an apparently mature child, the femoral 
ossific centres may not be visible. We have noted this in two cases. 

It has been stated that the centre in the upper end of the tibia 
is present in about 80 per cent, of full-term infants. 

The absence of an ossific centre in the upper end of the tibia 
and in the cuboid bone does not necessarily imply immaturity, but 

their presence indicates maturity. 
While it is advisable that the height and weight of the foetus 

should be taken, it is better to rely upon the presence or absence 
of the centres of ossification as evidence of maturity, since small 

children, as well as large, may be born mature. 
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Death due to criminal violence. 

The bodies of illegitimate children are often concealed in strange 
places, and sometimes may so remain for long periods before 
discovery. We have examined bodies found in boxes, in trunks, 
and in other receptacles, the mothers being at the time of delivery 
in domestic service, and the births unknown to their em])loyers. 
In many instances, the poorer classes disjiose of the body of a 
dead newly-born infant in the most casual fashion to avoid the 
expense of burial. The body may be thrown on to a waste-heap, 
into a receptacle for refuse, or even into a river or canal. It should 
be appreciated that the character of the jilace in which the body 

Fig. 20] 

Bfxly of newly-born child with silk stocking tied tiglitly round 
neck. Note signs of putrefaction. 

may be found does not provide definite indication either that the 
clnld has been born alive or that it has met with a violent death 

open™?''^'^ therefore apiiroadi the case with an entirely 

markT'orddp^’''' of newly-born children are found bearing 
marks of violence. In such cases, careful deliberation is often 
necessary to differentiate between accident and homicide 

In some mstaiices there may be evidence of extensive iniurv tbe 

throwu’^f yiolence. In one of our cases the infant had' lieen 
wroAv from a window on the third floor of a buildimr It is obvious 
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inipcution of foreign bodies which have been deliberately inserted 
into the nioutli or air-passiiges. 

, , some cases it is impossible to determine the cause of asphyxia, 
a lough this form of death is clearly demonstrated by the internal 

appearmices, or^ whether it has been produced accidentally or 

lomicidally. When a ligature is found tightly encircling the neck 

and internal signs of asphyxia are present, it is not difficult to arrive 
at an opinion (see Fig. 201). In such cases the nature of the 

ligature should be noted, the ligature preserved, and the mark 

upon the neck carefully dissected for evidence of extravasation. 

The a]ipearance of the lungs, froth in the air-passages, and blood- 

Fig. 202 

A case of infanticide showing contusion of left 
eye, associated with fracture of skull, and abrasions 

on neck due to compression. 

stained, frothy exudation on lung-section would point to drowning. 

The presence of foreign bodies in the mouth or air-passages when 

accompanied by internal signs of asphyxia points to homicidal 

suffocation. 
In one case, a woman was convicted for having suffocated her 

newly-born child by forcing pieces of paper into its mouth, pre¬ 

sumably with the oiiject of stifling its cries. In another case, where 

the body of a male child, contained in a box loaded with pieces of 

iron, was found in a river, post-mortem examination showed that 

it had been strangled. 
Often children are throttled, and in such cases the plea ol 

attempting self-delivery may be advaneed (see Fig. 202) 
Precipitate labour is sometimes a defence in a case of infanticKle 

or child niunler, where fracture of file skull is present The value 

of the relevancy of this plea may be established by the medica 
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evidence obtained by an examination of both mother and child. 
The questions to be considered in the examination of the former 

are :— 

Whether the woman is a primipara or mnltipara. 
\\4iether the pelvic parts are roomy. 
Whether or not there is laceration of the perineum. 

And in the examination of the latter :— 

Whether or not the umbilical cord is rnjAured. 
Whether or not the placenta and foetus are still united l)y the 

cord. 
The character of the cranial lesions. 
The pre.sence or absence of a caput succedaneuni. 
The size and development of the foetus relative to the pelvis 

of the mother. 
The condition of ossification of the foetal cranium. 
Tlie presence or absence of other marks of violence upon the 

body. 

Careful consideration and review ot all the circumstancej 
will enable the examiner to 
test the plea offered, by the 
logic of the facts. 

. In precipitate labour, a 
child may be projected to the 
ground from the mother’s 
bod}^ while she is in the erect 
position, and thus sustain fatal 
injury to the skull. To test 
this ]»o.ssibility, ex])eriments 
have been made. The dead 
bodies of twenty-five nevvh'- 
born children were dropped, 
l>ead downwards, from a 
height of 30 inches from the 
ground, the average height 
of the female genitals from 
the ground in the standiim 
posture. Cranial fractures 
were produced in twenty-four 
of the bodies, and of these, 
twenty-two sustained fractures 
of either one or both temporal 
bones. 

Anotlier cause of death - 

infanticide or cl^ild ^m.rder Ti 
severance of the cord with I The ap])earance 

of ligature, and tlie con,™rativelUhlo"’n 

bo.l,v. are intlioationa whici, «„uld , Jut inThfeTlireTitU'’ " 

Fig. 203 

rhe appearances of the ossific centre in th 
lower end of the femur at different stage 

of development. 
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It rarely happens that a child’s death is caused exclusively bv 
neglect and exposure after its birth, hut such cases are"^ nJt 

unknown. In one case a young farm servant gave birth to a 

living male child in a cowshed and left it lying on the floor in 

consequence of which the child died from pneumonia. She was 
found guilty. 

Newly-born children may be killed by poisoning. Such cases 

are rare, since a woman who desires to rid herself of newly-born 
offspring usually adopts the quickest and readiest means of 
jireventing it from crying and thus announcing its birth. 

Wdien marks of violence are present, the effects of violence being 

the cause of death, and there is evidence of complete respiration, is 
there justification for expressing an opinion that the child was 

live-born, in the legal sense, at the time the injuries were inflicted ? 

If the violence on the body is so distributed, or is of such a 

character, that full delivery of the child is indicated, there would 

be adequate justification for stating that the child was live-born 

in the legal sense. If the child had survived its birth long enough 

to have been suckled, the presence of milk in the stomach would 
place the matter beyond dispute. 

It would appear that by the law of Scotland, the destruction of 

a child during the parturient process does not constitute the crime 

of homicide. With the advent of the Infant Life (Preservation) 

Act, the law, as applicable to England, was amended with regard to 

the destruction of children liefore they have attained an independent 

existence (see p. 8bS). 

How long has the child been dead ? 

The answer depends upon the post-mortem changes present 

and the factors attendant on their production (see p. 127). 

PROCEDURE AT AUTOPSY OF NEWLY-BORN CHILD 

External examination. 

The examination of the body of a newly-born child is made in 

the same manner as the examination of the body of an adult, but 

the following points, after the wrappings of the body have been 

noted for identification ])urj)Oses, demand special attention : 

The general development of the body with res})ect to maturity 

or immaturity. 
The appearance of tlie skin in relation to the absence or presence 

of vernix ca.seosa, indicative of whether the body has been 

washed or not. . . , , , • r 
The state of the natural orifices of the body, and m res])ect ot 

the mouth and upi)er ])assages, the ])resence or absence ot 

foreign bodies. 
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The presence or absence of marks of violence. 
The condition of the cord ; if the cord lias been severed, the 

character of .severance ; length of the cord ; if ligatured or 
not, and if tied, the character of the ligature. 

Whether or not the placenta is still attached to the body by 
the cord. 

The position and character of the caput succedaneum. 

The umbilical cord can be .‘?een encircling the trunk. 

Internal examination. 

Head. 

bones. Should the brain sulJt! connection of the skull 

-b t,.e .one ine.S,„:X on^c™. „n ^ 

Neck. 

Examine carefully for marks of constriction 
Attention should be directed to fl>o -i-i- 

foreign bodies in the air passages ^‘'^re being 

Chest cavity. 

Examine organs 
longs and the space 

in natural position 
occupied by them Note the volume of the 

the ])osition of the highest 
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convex part ot the diaphragni ; the colour of the lungs, and their 
consistence by palpation ; the presence or absence of petechia? or 
Tardieu’s s])ots. Remove lungs and apply the hydrostatic test. 

Abdominal cavity. 

Avoid the umbilical site vlien making the primary incision 
through the skin and underlying tissues composing the abdominal 
vail. Note condition and aj^pearance of organs in natural position ; 
the condition of the umbilical vessels ; the presence or absence of 
air and food in the stomach and intestines ; the presence or absence 
of meconium in the large intestine, and if ])resent, the amount and 
distribution. 

Examination of spine. 

Anv h^jiiry or congenital defect, such as spina bifida, should be 

noted. 

Examination of ossific centres in bones of foot, in lower end of 

femur, and in head of tibia. 

The following tabulated criteria will assist in the assessment of 

the development of a newly-born child. 

DIFFERENTIATION OF NEWLY-BORN INFANTS 
AS TO AGE AT BIRTH 

— 

Seven Months. Eight Months. Nine Months (Calendar). 

Length . 
Weight . 
O.ssific centres 

1.3 to 15 in. 
3 to 4 lbs. 
(' a 1 c a n e u s. 

Tains. 

14 to 17 in. 
4 to 5 lbs. 
t' a 1 c a n e u s. 

Talus. Centre 
in lower end 
of f e in u r 
appears. 

18 to 24 in. 
iik to 7 lbs. and upwards.* 
Calcaneus. Talus. 

Lower end of femur— 
size : i to f in. in diam. 
Cuboid—usually at full 
term. Head of tibia 
frequently at full term. 

. lnhu,t» at Wtth h»vc occaaionaliy 

and lo U)S-, imd on the other lar , > Hnhhird records a case in which the 

at birth, i)ut when over a year old w( iglu —i 

ILLUSTRATIVE CASES 

Application of violence. 
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plac-enta was attached lo the cord which had not been sevenal frotii 
l)()dy. A moderate-sized caput was present, over riu:ht. parietal hone. 

The undernoted injuries were })resent :— 

Extensive bruising over anterior lialt of seal}), entire left side 
of scalp, left side of forehead, and left eyelid. These areas 
contained a considerable c}uantity of extravasated blood. 

Two linear abrasions and three small punctured incised wounds 
A\ ere })resent on front of neck (see Fig, 202). 

Skull and brain. 

There were extensive extradural and subdural luemorrliages, 
and the vault of skull on left side of frontal bone showed a stellate 
fracture, a limb of which involved roof of left orbit where it 
terminated in a curved fracture. There w as also a stellate fracture 
of left parietal bone which divided the bone into four })ortions 
with resultant depression. The right parietal bone was also the seat 
of a stellate fracture wdiich divided the bone into three pieces and 
caused depression. There was a small laceration of right occi])ital 
lobe of cerebrum. 

Neck. 

Dissection of the tissues show ed four small areas of bruising over 
sides and on the floor of the mouth. 

Lungs. 

These showed complete expansion and several punctate heemor- 
rbages, or Tardieu spots, w^ere present over the pleura?. On section 
co})ious, frothy, blood-stained exudate wa.s expressed. 

Heart. 

Some Tardieu spots were present on the surface and the rifrln, 
ventricle was slightly dilated. ® 

Stomach. 

was almost comiiletely filled with liquid and clotted 
blood, together with some mucus. The blood had resulted from an 
injury present on right side of pharynx. 

Opinion. 

1 he body w'as that of a mature child who had resi)ired freelv 

rhage, the head injuries had been jiroduced diirimr lifo nnri f 

27 A 
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Attempt to dispose of body by burning. 

The child weighed df ])ounds, and its length was 20.^ inches. 
The umbilical cord, attached to the body, measured 10 inches 
and appeared to have been evenly severed, but was not ligatured. 
Hie finger and toe nails were well developed. Putrefactive changes 
Mere present, and the right side and back of head, face, neck, right 
arm and hand, back and sides of body, and entire legs and feet 
showed effects of burning. The scanty hair upon the scalp was 
singed and soot deposit v^as present in most of the areas affected 
by burning. On the right side of the skull was a gap, due to injury 
of the parietal and occipital bones, through v’hich liquid brain tissue 
had escaped. The edges of bone, over posterior part of gap, shov'ed 
charring and powdering. In the left lumbar region, the tissues 
were split for a distance of 5 inches and bow'el protruded. The 
tissues over both groins and over right side of abdomen w'ere 
similarly affected. In the last-named situation, the aperture 
communicated wdth the interior of abdominal cavity. The burns 
on body varied from third to sixth degree, ^"esicles were absent. 
Microscopical examination of tissue from the areas of burning 
showed that these lesions had been produced after death, and 
similar examination of tissue from the edges of the apertures gave 
the same indication. The lungs did not shoiv any evidence of 
establishment of respiration. The circumstances macle it clear that 
an attempt had been made to dispose of the dead body of this 
illegitimate child by ])lacing it in an open fireplace. 

An unique case. 

The case of R. v. Lloyd and Hampson, Liverpool Assizes, June 
1944, is exceptional. The accused were charged with the attempted 
suffocation of a newly-born male child. The evidence vas that a 
full-term child, weighing 8^ pounds, had been buried in a garden, in 
the bank of an air raid shelter, and that three hours later it was 
dug up alive. The after-birth was first unearthed, and when further 
dif^ging M^as in progress a short sigh was heard. The remainder of 
the earth was then removed manually and the child was found. 
It lay on its right side, was naked, and the body was covered with 
M'et soil. Seven inches of umbilical cord, which had been ruptured, 
but had not been tied, remained attached to the abdominal wall. 
The child show^ed signs of life and following clearance of the air 
passages, a warm bath, and treatment for sliock, recovery gradually 
ensued There were a few superficial scratches and a small bruise 
on the body. The infant had been buried 18 inches to 2 feet below 

the soil w hich was wet due to falling rain. 
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CHAPTER XIV 

RAPE AND CARNAL KNOWLEDGE AND 
OTHER SEXUAL CRIMES 

Rape, in Scotland, is the carnal knowledge of a woman forcibly 

and against her will, or, ^\•hether by force or not, of a female 

under twelve years, or of an idiot. In England, under the 

Offences Against the Person Act, IHbl, carnal knowledge of a woman 

forcibly and against her will is rape. By the Criminal Law Amend¬ 

ment Act, carnal knowletlge, whether by force or not, of a female 

under thirteen, or of an idiot, is a felony. Although in Scotland an 

idiot is deemed incapable of giving consent, in England the state of 

idiocy must be such as to render the woman incapable of expressing 

assent or dissent. Accordingly, in England there must be some 

evidence that the act was without consent. Consent produced by 

mere animal instinct would, however, be sufficient to prevent the act 

from constituting rape, but it would still be a misdemeanour. Under 

the C'riminal Law Amendment Act, 1885, applicable to both England 

and Scotland, carnal knowledge of a woman obtained by personating 

her husband is deemed to be rape. 
To constitute the crime, in the case of females above twelve 

years in Scotland, and thirteen years in England, three thinp are 

necessary, namely, the use of force to overcome the woman’s will 

to resist ; resistance to the utmost by the woman ; and penetration, 

but not necessarily emission. 
The necessary force is the overcoming of such resistance, and it 

is immaterial what means are used to this end. Actual violence 

is unnecessary so long as the woman’s will to resist is overpowered, 

for example, drugging her into a state of insensibility, coercing hei 

into submission by fear or intimidation, or, as already mentioned, 

by personating her husl)and. r n i ^ u* 
In the case of an adult woman in possession of all her faculties, 

it is essential for the commission of the crime that the woman has 

resisted to lier utmost. It woidd not amount to rape if the female 
after half-hearted resistance, gave consent. The resistance must 

be maintained to the last, and until the female is 
consciousness, complete exhaustion, brute force, or 
'Phe crime may be committed against any fenude, vhate\ei 1 
character exceiit when the relationship of husband and wife obtaii .. 

tLo of lord on the ,,art of fi.o In,si,an,1 
crime of rane A husband may, however, be guilty as an accessoiy 

lo the rape of I,is wife l.y ai.ling another person in 
VVheic tlie assaulted noman is pliysically mcapahk ol resistanc , 

422 
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force does not require to be proved, and to a lesser degree this is 
the case when the victim suffers from weakness of mind, not 
amounting to idiocy. Further it is unnecessary to prove force in 
the case of females under thirteen years in England, or of 
females under twelve years in Scotland, or of idiots. Such are 
deemed incapable of consent, and the mere fact of penetration is 

enough. 
By the law of England, administering to a female any stupefying 

or overpowering drug, matter, or thing, is a felony if done with intent 
to commit any indictable offence. When a woman is found asleep, 
or insensible from intoxication or other cause, she is incapable of 
such consent as excludes criminality. 

By the law of Scotland, taking sexual advantage of a woman 
while she is asleep is an indictable offence termed Clandestine 
Injury to Women. Further, sexual connection with a woman 
found in a state of insensibility from intoxication does not constitute 
the crime of rape. 

The case of H.M. Advocate v. Grainger^ is one of interest on 
the latter point. Two men were indicted on a charge that 
they did ravish a woman while she was in a state of insensibility 
or unconscioiisness from the effects of intoxicating liquor. Their 
counsel maintained that the indictment was irrelevant in respect 
that it did not disclose the crime of rape according to the law of 
Scotland. The presiding judge sustained this objection. 

In stating the objection counsel argued that, as rape (save in 
the exceptional cases of pupils and idiots) is the carnal knowledge 
of a woman forcibly and against her will, the crime could not be 
committed unless the woman is in a condition, physically and 
mentally, to exercise her will-power and offer resistance, and as the 
libel set forth that the woman was in a condition when she was 
incapacitated by reason of intoxication from offering any resistance 
or from exercising her will-power in the way of giving or refusing 
consent, the offence charged did not amount to rape. 

In giving his decision the judge stated that it was not alleged 
tliat the accused supplied the liquor with which the woman became 
intoxicated. Had this allegation been made, the charge of rape ini^dit 
have been sustained, as it has been decided that it is rape to have 
connection with a woman whose resistance has been overcome by 
drugging her. It might be suggested, he continued, that the present 
case fell to be assimilated to that of a female idiot; but that did 

» ivm"' n tf Tlie idiot had, in law and in fact, 
• ’ c ‘,'® ‘''® "O'"™ assaulted had a will the 

“mT ‘ ‘emporaiily suspended by her 
itOMcation. The true analogy seemed to him to be the case of the 

iiomaii who was taken advantage of while asleep and saicli an 

a state of unconsciousness wherein she was incapable of exercising 
her will-power, so here it seemed that the wonnm w as bi tlie sai m 
Whit’™'" “'/'i'‘ion of unconsciousness by reason of intoxication 
What was said to have been done by the accused, adhliilgl,™™ 

2 y B X > 
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was a criminal offence, the crime of inflicting clandestine injury on 
a woman, and must be indicted as such, and not as rape. 

In the case of H.M. Advocate v. Logan,^ the Lord .Justice-Clerk 
in charging the jury directed that if the drink were administered 
by the accused with the object of overcoming the resistance of the 
victim, the crime might be rape ; but that if the drink had been 
taken by the victim of her own free will and not been given with 
a view to overcoming her resistance, the crime, so far as it was 
possible to define it, came within the category of indecent assault. 

In Scotland, there is no age fixed by law before which a male 

person is held incapable of committing the crime of rape. Probably 

the earliest age at which conviction has followed was that of a boy 

aged thirteen years and ten months. By the law of England, a boy 

under fourteen is presumed incapable of committing this crime. 

This is a presumption which is not rebuttable by evidence of precocious 

development (see p. 358). It would seem that a male under fourteen 

can be convicted of attempt to commit rape or of an indecent assault. 

Penetration means the actual penetration of the private parts 

of the female by the male organ, although there is no emission of 
semen. As to the degree of penetration necessary to constitute the 

offence, it has been ruled that the slightest penetration of the penis 
within the vulva is sufficient, even to such a slight degree that the 

usual signs of virginity are not interfered with. 
Anyone having carnal knowledge, or attempting to have carnal 

knowledge of any woman or girl who is a mental defective, and who 
is under institutional care or guardianship, under circumstances 

which do not amount to rape, but knowing at the time of the com¬ 

mission of the offence that the woman or girl was under such care 

or guardianship, commits a crime and offence under Section 46 o 
the^Mental Deficiency and Lunacy (Scotland) Act, 1913 (see p. 471). 

Unlawful carnal knowledge and indecent practices affecting 

girls. 

The Criminal Law Amendment Acts, 1855-1928, deal witli 

unlawful carnal knowledge of girls aboVe the age of twelve and 

under the age of sixteen, and also cover indecent practices with 

(rirls within the same range of ages, together wuth acts of gross 

hidecency lietween male persons. The crime of unlawful carml 

knowledge is not the crime of rape, since the act is committed wit i 

the consent of a girl who, being under sixteen, cannot give \ahd 

consent, whereas carnal knowledge of a female of any age without 

her comsent and against her will is rape. m ile 
As a girl under sixteen cannot give valid consent, aii> male 

person who has intercourse, or attempts to ^^“'rnmmits 
L virl above the age of twelve and under the age of sixteen, com 

: Saroffencl na.nely. having 
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consent, even solicitation on the part of the girl would not avoid 
the criminality of the sexual act committed by the male 

The following is a brief resume of the provisions of the Act ot 
]._ 

Section 4 enacts that any person who unlawfully and carnally 
knows any girl under the age of thirteen years shall be guilty of 
felony, and any person who attempts the foregoing shall be guilty 

of a misdemeanour. 
Section 5, that any person who unlawfully and carnally knows or 

attempts to iiave unlawful carnal knowledge of any girl being of or 
above thirteen and under sixteen years of age, or of any female idiot 
or imbecile woman or girl, shall be guilty of a misdemeanour, ])ro- 
vided that it shall be a sufficient defence to the first ])art of the 
section if it shall be made to appear to the court or jury that the 
jirisoner had reasonable cause to believe that the girl was of or above 

the age of sixteen years. 
By the Age of Marriage Act, 1929, which makes marriages under 

sixteen void, the following further proviso Avas added to the last- 
mentioned section, namely, that in any proceedings against a person 
charged under Section 5 of the Act of 1885, or charged Avith indecent 
assault, it shall be a sufficient defence to prove that, at the time 
Avhen the offence is alleged to have been committed, he had reason¬ 
able cause to believe that the girl in respect of Avhom it is alleged 
to have been committed w'as his Avife. 

The Criminal LaAv Amendment Act, 1922, amended the Act of 
1885 Avith respect to offences against persons under the age of sixteen. 

Section 1 proAudes that it shall be no defence to a charge or 
indictment for an indecent assault on a child or young person under 
the age of sixteen to prove that he or she consented to the act of 
indecency. 

Section 2, that reasonable cause to believe that a girl Avas of or 
above the age of sixteen shall not be a defence to a charge under 
Section 5 of the principal Act, except in the case of a man of tAventy- 
three years of age or under Avhere he had reasonable cause to believe 
that the girl Avas over the age of sixteen. This defence shall be 
valid only on the first occasion a person is charged Avith an offence 
under this section. 

Section 4, that in the application of the Act to Scotland, the 
following provision shall be substituted for Section 1 of the Act 

Any person Avho uses toAvards a girl of or above the age of tAvelve 
year-s and under the age of sixteen vears any lewd, indecent 
or libidinous practice or behaviour which, if used towards a 
girl under the age of tAvelve years Avould have constituted an 
offence at common law, shall, whether the girl consented to 
such practice or behaviour or not, be guiltv of an offence 
against this Act. » ^ 

A further Act to amend the foregoing hiAv Avith respect to offences 
against per.sons under sixteen years of age was ]iassed in 19->8 but 
has no medico-legal importance m i.»-«, out 
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Arising out of the Act of 1922, the comments made at the hearing 
of the appeals in the cases of R. v. Keech ^ and R. v. Chapman ^ are 

not without interest. In the first case, leave to appeal was granted 

by the judge, who desired the direction of the Court of Criminal 
Appeal as to whether a judge ought never to pass more than a nominal 

sentence in cases where there is a conviction for indecent assault, 

but where the defence of belief in the age of the girl is an answer to 

the charge of carnal knowledge. When the appeal was heard, Mr 

Justice Avory pointed out that this would be encouraging the 

“ permanence ” of what he designated as “ this grotesque statute,” 

namely, the Criminal Law Amendment Act, 1922. On the same 

point the Lord Chief Justice remarked ;—“ This statute in this part 

of it is sufficiently bad, but it would be indescribably worse if it 

were to lead to the view that, since it had been passed, nobody can 

properly be punished for an indecent assault if he is under the age 

of twenty-three.” The appeal was dismissed and the sentence 

confirmed. 
In the second case, the question under consideration before a full 

bench of five judges was whether a person who has passed his twenty- 

third birthday, but has not attained the age of twenty-four when he 

commits the offence, is entitled to avail himself of the provision in 

Section 2 of the Act. It was generally admitted that the wording in 

that section was loose, but it was argued, on behalf of the Crown, 

that the words used were “ words of art ” and must be construed 

in their technical sense. The Court applied the rule that “ where 
an equivocal word or ambiguous sentence leaves a reasonable doubt 

of its meaning which the canons of interpretation fail to sol\e, the 

benefit of the doubt shall be given to the subject and against the 

legislature which has failed to explain itself.” The appeal was 

allowed, with the result that the defence in Section 2 is valid for the 

use of a prisoner up to midnight of the night before his twenty-fourth 

birthday. ^ 
As we have already seen, the law, under certain circumstances 

nerniits a prisoner charged with having carnal knowledge ot a gir 

between the ages of thirteen and sixteen, to show that he had 
reasonable cause to believe that she was over the age of sixteen year^ 

4 defence cannot be founded upon impressions formed from . 

annearance of the girl, for, if such a defence could be entertained 
it would nullify the statute altogether, because the accused vould 

only have to say that while the girl’s age might be fourteen he 
behaved and had grounds for believing from her appearance, that 

shfwas over sixteen. It must not be mere supposition on the 

mrt of tlm recused. It must be that he formed the opinion ujxm 

information, or other intelligible and 
fVPflible information obtained ]ierhaps from the girl nerseii, 

from other sources, by a man tweiity-tliree years of age or younger, 
trom otner soui , j nvitter of constant observation in 

'i* r t fa wdltnowni^^ medical men, that the evidences 
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Is of such ages who niiglit well be mistaken for a more 

adv'aneecl age than that of sixteen. 

Signs of physical resistance in cases of rape. 

From what has been said respecting the legal interpretation of 
the kind of force and amount of jienetration necessary to constitute 
rape, it will be obvious that from the medico-legal point of view the 
physical signs will vary in different cases, or may even be absent, 

although the crime has been committed. 
It is easy to conceive the ])ossibility of legal commission of the 

crime without any physical evidence whatever being found on the 
body of the female to justify a medical examiner in doing more 
than reporting the negative facts. kSince the slightest degree of 
])enetration, without emission, constitutes the crime, no physical 
signs of defloration may be produced ; indeed, there may be luj 
local evidence whatever of the juxtaposition of the male and female 
parts. Therefore, the medical examiner is not justified in affirming, 
i)ecause no such physical evidence is forthcoming, that rape has not 
been committed. If evidence exists, the range of physical signs will 
vary according to the capacity for physical resistance. In the case 
of young children, females who have been drugged, or those who 
are in a state of unconsciousness from any other cause, the evidential 
results of resistance will ]irobably be absent, while the local signs of 
accomplishment of the act are likely to be well marked, but even then 
the signs will depend iipon whether or not the female has been 
accustomed to sexual intercourse. In cases of rape, we must t herefore 
distinguish between the general signs of physical resistance and the 
local evidence. Assuming that a healthy, vigorous young woman 
alleges that she has been ravished, the first thing the medical 
examiner must look for is evidence of the signs. If the woman has 
resisted to her uttermost, she will probably bear marks upon her 
body, face, neck, and limbs of her violent resistance, and probably, 
also, she will have inflicted injuries upon the body of her assailant! 
In such a case, therefore, the examiner should look for evidence of 
the signs of violence upon her body, such as wounds, bruises, or 
scratches. In the absence of these, he should exercise at first a 
healthy scepticism as to the truth of her statements, unless she 
avers that she had fainted, been overcome by fear, or had been 
( and hor sexual ])arts bear evidence of interference \t tlie 
same time, our experience has led us to the belief that this sceidicism 
may be earned too far. There are, unquestionably, girls who become 
pamc-stricken when an attack of this kind is'made upon them 
<in( are rendered incapable of offering serious resistance, with the 

arSh?T ^ evidence of injuries such 
nk «hile locally there 
n\ucT, a e e h'* 7 “''“"'Plisho,! act of |,enetratio„. 
tel ? ’ “■ '‘'■"''■"'i'"'!- of the girl iinmcliatelv after 
the al egctl con,of the crime shonhl he anhiectecl to verv 
cnt.cal ,„ve.st,ga,io„. as these may |,rovi.le va,h,;ri,irevl’leme 
corroborative or othenvise. regariling the allege,! T-avisl,ii,g. In the 
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Fig. 205 

Tyi)(‘S of 1 lyinc-n. (I’l.otograi.lis of proi-aml mclols.) 

I. Intact-Annular, witli natural notclic.^^. 

•> Intact—Fiinhriated. 
Pvui)ture(l, following coitus. 

4. Iluptured extensively, following delivtiy. 
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case of eliildreii, tlie ('xaininer must not expect^ evidence ()f pliysieal 
resistance, since clnldren, as a rule, are incapable of exercising 
sufficient resistance to cause tlie production of injury. 

Before considering the appearances of the sexual parts associated 
with recent loss of virginity, it is advisable to discuss the physical 

signs of virginity. 

Signs of virginity. 

The following are the principal signs :— 

An intact hymen. 
A normal condition of the fourchette and posterior commissure. 
A narrow vagina with rugose walls. 

These signs, taken together, may be regarded as evidence of 
virginity, but taken singly they cannot be so reckoned. 

The hymen, vhich varies greatly in shape and consistence, is 
found as a normal structure in most virgin females, except in certain 
cases in which from varied causes it has 
been more or less destroyed by factors 
other than sexual intercourse, principal¬ 
ly masturbational acts, the insertion of 
foreign bodies, disease, self-scratching 
due to irritation of the parts from lack 
of cleanliness, gynaecological examina¬ 
tion, operation, or accident. In cases 
of habitual masturbation, which is 
(luite a prevalent habit in females, 
some hypertrophy of the labia and 
clitoris may be present. Mason ^ re¬ 
ports the case of a girl, aged seven¬ 
teen, who was a confirmed clitoris 
masturbator from the age of eight, in 
whom the erected clitoris measured 5 
centimetres in length and If centi¬ 
metres at the base, and showed a 
similar measurement of the glans (see 
Fig. 218). The form of the intact 
hymen is variable in character and 
may show merely as a slight anmdar 
ring fringing the oj^ening of the vagina, 

tight and rigid 

Fin. 2(tfi 

Intact annular liyincn with 
natural notches. 

it may be h^hl aim rigiii or, verv 
rarely, may exist in such jironounced 

.. 

'^'"oart™;'''’ "P™"' 
'file annular In men • 

near the 
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44ie ainnilar ItynuMi with natural noteli(‘s which may give a 

lohulaicd appcai'aiice ; 

The timhiiated, or iiregidarly-notched liymen ; 

The h3nnen showing a septum and unequal openings, or with 

two openings, one serrated, and the other lobed ; 

The hymen showing a posterior rudimentary septum ; 

The inmien showing an irregular, puckered opening and 

undistended ; ^ 

The crescentic hymen. 

From a want of knowledge of these forms, mistakes may be 

made by examiners, since natural notches and fimbriations might 

be mistaken for rupture in sexual cases (see p. 428). While recent 

rupture of the hymen would signify the forcible introduction of an 

instrument of some kind, and while loss of the hymen does not 

necessarily indicate loss of virginity, its persistence does not 

unequivocally point to the existence of virginity. In odd cases, the 
hymen has remained unruptured after coition and during resultant 

iwecrnancy, and has remained intact until ruptured by the birth of 

the*child, or until incised to permit the passage of the child. In these 

rare case’s the hymen has been of annular and distensile type which 

has permitted the entry of the male organ without rupture. It should 

has iiermitted the entry of the male organ without rupture. t 

should not be forgotten that pregnancy can occur even when 
penetration is impossible, since only the entry of spermatozoa is 

essential to achieve this. 
In the virgin female the vagina is narrow and its walls are slightl} 

riicrose The'^ absence of these characteristics does not, however, 

necessarily indicate habituation to sexual intercourse, since mas¬ 

turbation* or repeated mechanical dilatation, may affect the \ ir^ii 

“"From'a review of the foregoing signs, it wiU be apparent that 
tliey must lie found conjointly to aflord satisfactory evidence 

the virgin state. 

T oral evidence of rape. 

that rape had been committed. 

These are ;— 

Recent tupture rf t|,e vulva. 

“of hnSg: Ihasions. or iiiHainination of the parts. 

Presence of semen in the vagina. 

Additional signs such J^scs, ITpecW 
micturition may he .attempted )ienctration or coiii|ilete 

Wlien there has been ‘"f® of the hymen will he 

penetration of the I''"; character and extent of tlie injury 

i:rvakrd£;n"^'i®i- 
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the disproportion between the male and female 
thP oenetration and the amount of force used, ihe site ot ruimiie 
presents a tear/or a series of stellate tears, in the me.nbrane tnarketl 

n recent cases bv a blood-stained or iiiHanied line or lines 
Kiiptiire of tlie hymen is almost invariably accompanied by some 

degree of bleeding. * The severed edges do not unite, but become 

rounded off in the process of healing which, in the f 
tears, occurs in from two to three days ; more extensive teais take a 
longer period to heal, usually about seven to ten days or e\en ^ligm > 
longer, depending upon circumstances. It is not po.ssible to f a e 
an in jury of the hymen after it has comiiletely healed. In vomen 
who are habituated to intercourse, and in those who have borne 
children, the remains of the hymen constitute what are known as 

Fig. 207 

Seminal stains, close to crutch of undergarment, photographed 
in filtered ultra-violet light. 

carunciila? myrtiformes which are situated around and close to the 
vaginal orifice and jiresent the appearance of different-sized but 
small, round, fleshy projections or tags. 

Attention should be paid to the presence of blood about the 
vulva, thighs, and pubic area of the body, and on the clothing. 
Whether lilood is present or not, and, if present, the amount, wfll 
depend upon the extent of the injury and the vascularity of the 
hymen. It sometimes happens that' from the unusual 'quantity 
of effused blood, the examiner may be led to suspect that the assailant 
has also received injury to his genitals. In three eases which we 
examined, the quantity of blood found on the girls’ underclot Inner, 
and at the place where the crime was committed, was greater than 
would reasonably have been expected from an injurv to the hymen. 
On examination ot the siisiiected males who had been aiiprehended 
a recent rupture of the fnenuin of the penis was found in each ease’ 
Apart froni such injury to the male, coitus may caii.se considerable 
hleethn,; wliere, the hymen, a .small vessel has been ineompletelv 
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torn. We have not seen this in ra])e, hut we have seen it in the 
case ot the first coitus of marriage. The examiner sliould l)e on 
the alert, however, that he is not deceived bv a false charge of 
rape, and that the presence of blood is not' merelv menstrual 
Ihere wdl be corroborative evidence of rape should bruising or 
abrasions of the genitals be found, since either of these condifions 
is indicative of violence. 

Accompanying the foregoing signs, evidence of their cause is 
aftbrded when semen is found in the vagina. In all cases of alleged 
rape, smears from a vaginal swab should be examined microscopicalU' 
for spermatozoa. The swab should be moistened with normal 

Fig. 2U8 

Filtered ultra-violet lamp of Hanovia pattern. 

saline, or ()-3 ])cr cent, solution of glacial acetic acid in distilled 
water Several microscoiie slides are then lightly and evenh 
smeared with it. The smears should be thin. To some of the 
slides a drop or two of the diluting fluid mentioned are added. 
Cover-slips are a])]ilied and the preparations examined micro- 
scoTiically. The remaining slides should be dried and a staining 
process e.n,.loved (see dlW). The pubic liair and the ha.r aro.md 
the external genitals, together with any suspicions staining on the 
skin or clothing, should also he exaniineil for evidence of seiiiiiw 
fluid The absence of semen, however, iniist not be interprcte 
as an indication that rape has not been coinniitteil since an emission 

iioti M rccjiiisitc of tlio ciiiiic. i i r i * 
The use of filtered ultra-violet light will firoye hel|>fiil m 

deteetioli of seminal staining, whether ni.on hair, the body sniface, 
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or clothing.'’ The iilti'a-violet lainps of Hanovia pattern liave ])rove(l 

most nsefnl in this res])ect (see Fig. 208). 
In some cases, the victim of rape or nnlawhil canml knowled^ 

mav become infected with gonorrhoea or syphilis. Owing to the 
existence of a belief among persons of the lower classes tliat coitus 
with a vonng virgin will cure them of gonorrhoea, clnklren are 
sometimes infected. In one of onr cases two young children were 
affected with gonorrhoea, the result of sexual contacts with a male 
lodger who was suffering from the disease. Many years a,go, in 
Glasgow, a woman was tried and convicted on a charge of lewd, 
indecent, and libidinous practices and behaviour towards a boy, 
aged seven years, from which he contracted gonorrhoea. 

A far more common cause of purulent discharge, however, is 
vulvo-vaginitis. The differentiation between a simple vulvo-vaginal 
inttammation and gonorrhoeal infection should be determined by 

bacteriological examination (see p. 443). 
Our case records show a wide variance in the extent and character 

of local injury in sexual ca.ses. In one instance, a child of seven 
years, violence had been extreme, and the perineum was so torn 
that the injury communicated with the rectum. In the 
a girl aged sixteen, of muscular build, who alleged that 
and complete intercourse had been jierformed upon her 
men on ten occasions within four hours, the hymen had not been 
recently torn, and there was only a small amount of dried blood 
on the labia. There was no evidence of local injury or of inflamma¬ 
tion. In a series of thirty-six cases involving young females, there 
was evidence of a ru])tured hymen, but only in sixteen of these w as 
the rupture recent. The^ages of the girls varied from thirteen to 
seventeen years. In eleven of these instances there was definite 
evidence of sexual trafficking. The findings confirm the view' that 
sexual offences with girls under sixteen are more common than the 
number reported to the authorities would indicate. 

case of 
forcible 
by five 

ILLUSTRATIVE CASES 

A post-mortem examination of the body of a girl, aged seven, 
made by us, showed that the cause of death was asphyxia due to 
compression of the air-passages. There were some bruising and 
abrasions of both legs. 

Examination of the genital region shoAved that the ]Arivate jiarts, 
fork of the legs, region of anus and loAver ])arts of buttocks, were 
more or less covered with a thin layer of blood mixed with fa?ces. 
Detailed examination shovAed that the tissues betAveen the Amn-ina 
and rectum had been com])letely torn for a distance of fully an inch. 
In our o])mion the injuries described in these parts had been 
produced either by the fingers of an assailant or by the forcible 
intromission of a male organ. 

A man was indicted and tried at the High Court at GlasgoAv on 
a c large of rape and murder. The iiost-mortem examination of the 
w Oman s body shoAved the following features :—(I) yertical lacerated 

2S 



r.u M1^: 1) 1 (w L .]uR1 splUT 1)i^:ncv: 
wound 1 ?, inclx's loiiif ffom hi'idi^o (»(’ noM(' ii])war(ls in the middle 

line, (‘xtcndiiiii down to l>on(‘ ; (2) similai' wound ou (‘y(‘l)i-ow, inch 

long, and close to right ot (1) ; (li) similar wound about 1 inch to 

left ot (I), I inch long ; (4) oblique lacerated wound, | inch above 

anfl outward from (3), 1 inch long and reaching bone ; (5) severe 

bruising of right upper eyelid and neighbouring parts, and a lesser 

degree of bruising of left upper eyelid ; (6) incised wound on front 

of nose extending into right nostril and separating right side of 

nose from underlying bone which was exposed ; (7) perforating 

lacerated wound of lower lip, V-shaped, opening into mouth ; (8) 

bruising of upper lip and extensive bruising of both sides of neck 

with abrasion of skin ; and (9) severe and extensive bruising of 

upper and inner sides of both thighs, and a recent rupture of hymen 

with extensive blood-staining around vaginal orifice. 
Examination of the scene of the crime showed a patch of blood¬ 

stained turf with a sharp stone projecting slightly from it. 
Blood-stains were found upon nearly all the garments of the 

accused, including the trousers, and on these, seminal stains were 

found on the inside of the front opening. Blood-stains were also 

found on all the garments of the deceased. The piece of turf showed 

a blood-stained area 24 inches by 19 inches. On the pubic hair 

of the dead woman, complete spermatozoa were found. 
Hairs found on the trousers of the accused had been pulled out 

l)y the roots and corresponded, in microscopical characters, to the 

]mbic hairs of the deceased. At the trial a plea of not guilty was 

tendered, but a special defence was lodged that if the accused com¬ 

mitted the crime, he was at the time either insane, or in such a 

condition mentally, as not to be responsible for his actions. After 

lemfihy evidence for the CTown, including medical evidence as to the 
samty of the accused, the defence called medical evidence as to his 

mental abnormality, which indicated in the opinion ot these medical 

witnesses that acciised suffered from sadism. The jury, however, 

found the accused guilty of rape and culpable homicide, and he was 

sentenced to fifteen years penal servitude. „ , i. 
The next case is illustrative of a false charge of sexual assau . 

We are indebted to Dr A. G. Mearns for^^he particulars. 
Dr Mearns was called to see a girl, aged eleven, wlm, her iiiothe 

alleged, had been indecently assaulted by a boy aged . 
<drl who was lying quietly in bed, was well grown for her ami 
ohvsical examination revealed a normal appearance of t • 
'V’hlTymen was norn.al an<l intact. Tl.e girl’s story, n, winch she 

piws^stl^^was as M evening, during tlie tein|)orary absence of 

living room, 

dee]) clothes 

that “ it hurt.” Repeated questioning tailed to shake 

- ‘ti^n;:rd r z: 
Is, and she said 
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The boy was interviewed in ins father’s presence He was a 

.aehitic spe'^irnen though, physically at least, some.^t P~ 
developed sexually. He denied in the strongest terms that he uas 
.ruilty of the allegil act, and made an important statement namely 
?hat\he girl had entered his house as the siren of a neighboiirm^ 
mill blew seven. His father, who was employed m the mill, arrived 
home about two minutes later. The father confirmed this, saying 
that he had left very punctually that evening as he had to atteiul 
a masonic lodge meeting. He arrived home at four minutes after 
seven at the latest. The mother said that she had returned home 
verv shortly after her daughter had re-entered the house, n liich she 
thou^j^ht was about five to ten minutes after seven. The girl’s clothing 
was not disarranged but she was flushed. The clothing, at the time 
of the alleged assault, consisted of a woollen vest, cotton closed 
Iviiickers suspended at the waist by elastic, a cotton petticoat, and 
a serge jileated skirt which fitted closely at the waist like a kilt. 
The knickers were new, and being rather long, had been hitched 
up and fastened to the undervest by two safety pins. Bearing in 
mind ftie shortness of the time occupied by the alleged act, the 
following points regarding the clothing are important:— 

It was impossible to reach the waistband of the knickers w ith 
the hands unless a tuck-like panel was loosened in the side of 
the skirt. The girl made no mention of this when questioned 
originally. 

If the knickers had been torn down, as alleged, the safety-])ins 
would have been ripped out, leaving tears in both knickers 
and undervest. Neither garment showed such damage. 
The minute pin-holes w'ere alone visible. The boy could 
not have known about the pins, and in any case he could 
not have reached them. 

As regards time, the girl would require to have been exposed, 
assaulted, and her clothing re-arranged, and have returned 
to her own home in three minutes. Tested in the surgery 
it took one and a half minutes to undo her garments. 

The child later confessed, amid tears, that the entire story was a 
fabrication, and that the boy never had, at any time, behaved im- 
proi)erly in her presence. It was later found that the girl had been 
punished for raising her skirts in the playground at the school 
which she attended, and for making improper gestures to l)ovs who 
were passing. 

Another case is rather unusual. A man was charged with ra])e. 
His defence was that intercourse had taken place with consent. 
Examination of the woman did not show^ anv extensive injury of 
the body. Local examination revealed oozing of blood fronr the 
vulva a few hours after the alleged assault. The hvmen showed 
two recent tears, the first, situated on the left side, clo'se to juncHon 
of upper and lower cpiadrants and associated with bruisin<f the 

apiiroximately a corresponding position. 
Ihe latter tear also showed some bruising. A tear, i inch long 
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was present close to mid-line of fourchette. Spermatozoa were 

lonnd in the vaginal swabs. Examination of the accused did not 

show any evidence of injury affecting the genitals. In flaccid 
condition, the penis measured inches from base to tip, circum¬ 

ferential measurement around mid-part was 3f inches, and similar 

measurement around coronal part was 4 inches. The size of the 
penis was thus in considerable excess of the av^erage in European 

subjects. The defence raised the question of penile dimensions as 

an explanation of the infliction of injury during the act of coitus with 

consent. The jury unanimously found the accused not guilty of rape. 

Examination of the accused. 

As the examination of an accused person may disclose evidence 

which w’oidd tend to connect him with the charge preferred against 

him, it can only be made with his fidl consent. Such consent should 

be obtained in the presence of a third person, after cautioning the 

accused of the possible results of the proposed examination and 

informing him of his right to withhold consent (see p. 65). Scratches 

upon the face or hands of the accused, bites on his body or limbs, 

or bruises on his legs from kicks, are strong corroboratory evidence 

of the averment of the complainant that she resisted vigorously. 

Rupture of the frsenum of the penis, in rare cases, may be found, 

and affords evidence of forcible intromission of the organ into an 

incommensurately smaller passage. This was found in one case 

where a man was charged with the rape of a girl, whose under¬ 

clothing w^as saturated with blood. The floor of the vestibule where 

the crime was committed w'as also heavily stained with blood. The 

man denied any knowdedge of the crime, but the finding of blood 

in the seams of the front part of his trousers, wdiich showed evidence 
of recent w ashing, and on the nails and soles of his boots, heightened 

the suspicion of his guilt. He pleaded guilty at his trial. 
Apart from general or local injury, the penis may show evidence 

suggestive of recent turgescence, the effects of friction, or of moisture 

at the meatus due to seminal fluid. 

Examination of seminal stains. 

It is usually necessarv, as cotToborative evidence of .sexual 

offences to exalnine the clothing of the i)ers()n as.saulted, and tliat 

of the i)erson accused, for the i)rcsence or absence of seminal .stains 
and blood-stains. The underclothing in such ca.ses is frequently 

not characterised by its cleanline.ss, and consequently tiie exammer 

may expect to find a variety of stains ranging m colour from red, 

browm, or yellow to a faint, almost imperceptible, grqvish coknm 

Those of a reddish colour are commonly compo.sed ^ 
a vellowi.sh colour, from vaginal discharge, or urine , of a biowmsli 
colour from feces; while those of a greyish appearance may be 

due to semen To narrow the line of investigation, a prelimmaiy 

iann°,atio.rof t.,e gannonts un.lor Hltcr,-,! nltrn-v.olet l.ght ahouKI 
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he made, when stains, such as those composed of urine, leucorrhaal 
discharge and seminal fluid, will show^ a bright fluorescenee. The 
fluorescence of seminal stains is of a hluish-white colour, and stains 
reacting in this manner should first he selected for examination 
(see Fig. 209). Whenever a photograph is taken hy filtered iiltra- 
Wolet lio^lit with the view to producing it in court, an ordinary 
photograph should also be taken. Courts are inclined to distrust 
photographs which may not record what is normally seen but show 
only what is normally not seen. This also applies to infra-red 

photography (see pp. 7S, 207). 
Seminal stains, when dry, present a greyish-white appearance, 

impart a stiffened feeling to the fabric, and show an irregular, 
map-like contour. Many leucorrhoeal .stains present similar characters 
and microscopical examination will have to be emjiloyed to determine 

the difference. The stains when they are 
presented for examination are usually in 
a dried condition, and before their con¬ 
stituents can be examined microscopically 
they must be moistened in order to obtain 
an extract. Experience has shown, how¬ 
ever, that excellent results are obtained 
])y microscopical examination of scrapings, 
taken from the surface of a stain, follow¬ 
ing the addition of a drop or two of a 
0-3 per cent, solution of glacial acetic 
acid in distilled water to the scrajiings on 
a slide. In the majority of cases, par¬ 
ticularly when the stains are fairly thick 
and not of recent origin, this method has 
been found preferable to the soakage 
method, and is recommended. The 
cutting edge of a scalpel is a suitable 
instrument to employ when making the 

scraping, but care should be taken to avoid the u.se of an 
excess of the material and to exclude, so far as possible, fll)res 
from the fabric. The procedure for tbe soakage metbod is as 
follows :— 

Excise a })ortion from tlie stains, keeping each in a separate 
watch-glass. 

Add sufficient 0-3 per wnt. solution of glacial acetic acid in 
water (preferably distilled) to moisten the stained material 

1 lace the specimens under a small bell-jar until tbere is com¬ 
plete .saturation of tlie fabric. 

Prepare a senes of six clean glass slides, and with a iiair of flat- 
bladed forceps smear each with the moistened stain. 

On three of them place cover-slips. These are now readv for 

h^uabn^ stain “with 
haemalum, gentian violet, or inetlivlene blue, with eosin as 
a counter-stain, or witli any other suitable dve. 
28 A 

Photograj)h of a seminal stain 
during exposure to filtered 

ultra-violet light. 



438 MEDICAL JURISPRUDENCE 

\\ e strongly recommend the luemahnn and eosin staining method :— 

4 he smears must he thin and spread uniformly on the slide. 
Dry by fonning. 

Fix with methyl alcohol. 

Refix, for five minutes, first with 95 per cent, and then with 
70 per cent, ethyl alcohol. 

Rinse cpiickly in water. 

Stain for twenty minutes with haemalum. (A 2 per cent, solution 

of crystalline hsematin in 90 per cent, alcohol is added to a 
5 per cent, solution of potassium alum.) 

Steep in running water for thirty minutes or longer. 

Restain with hsemalum for five minutes. 

Rinse in water for ten minutes. 

Stain, for contrast, with 3 per cent, alcoholic eosin solution 
for three minutes. 

Differentiate in sequence of 70 per cent., 90 per cent., and 

absolute alcohol 

Clear in carbol-xylol. 

Mount in Canada balsam. 

Apply cover-slip. 

The preparations are thus examined in the unstained and stained 

conditions. The ^ inch objective should be employed. 
Scott recommends the following improved technique for fixation 

and staining of spermatozoa. 

Fixation. 
Put a small droj) of specimen seminal fluid on a clean slide and 

draw it gently with the edge of another slide, making an even smear. 

Place slide in stoppered bottle containing equal parts of ether 

and 95 per cent, alcohol. Let slide stand for three hours, or 

jweferably, overnight. Prevent friction of specimen on prepared 

surface of slide. 

Staining. 
Pass through alcohols, 70 per cent., 50 per cent., and distilled 

water. Stain by Baeechi’s method :— 
(Stain for fiv^e minutes in Baeechi’s fluid (1 per cent, methylene 

blue, I millilitre ; 1 per cent, acid fuchsin, 1 millilitre ; 1 per cent, 

hydrochloric acid, 40 millilitres). 
‘ Wash in distilled water, blot gently, dehydrate rapidly m absolute 

alcohol, clear in xvlol, and mount in neutral balsam. 
Tavlor « advocates the following method for stammg spermatozoa 

in forensic work. The suspect stain is soaked directly on to a 

;"icrosc,>pe .sli.lo i,. a few .Irops »f acicU.latcl water (2S n.ill.htres 

distilled water, 1 drop of concentrated hydrochloric avid). 
According to stain and the material, soak from five minutes t( 

one\ind a half hours. It is advisable to tease the material into 

individual fibres during soakage and to scpieeze as much as possible 

of the extract from the material by means of forceps. 
The film is allowed to dry at room teiiqieratiire. 
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Staining. 

Fix film by passing through Bunsen fiame. 
Stain in ri])ened Mayer’s licenialuin, two to five niiiiutes. 

Wash in tap water. 
Blue hy exposing to ammonia vapour. 

Wash in tap water. 
Founter-stain in 0-5 per cent, to 1 per eent. aqueous solution ot 

eosin (yellow) for one to three minutes. 

Wash in tap water. 
Dry film by gentle heating. 
Mount in Canada balsam. 

The spermatozoa show the following staining reactions : head 
cap, pink-blue ; head and neck, bright blue ; and tail, pink. 

The characters of seminal fluid. 

The normal quantity of seminal liuid in a single ejaculate is from 
2 to o millilitres, and on the average about 3 millilitres, although the 

volume varies widelv even in 

/ 

r 

Fio. 210 

Spermatozoa. Stained preparation 
—methylene blue. xSoO. 

the same person. \"olumes of 
fi millilitres and over may be 
regarded as excessive, but a 
ease has been reported of an 
ejaculate amounting to 13-5 
millilitres. The total number 
of s])ermatozoa in an ejaculate 
from a healthy young man is 
about 400 to oOO millions, but 
it must not be forgotten that 
seminal stains may not disclose 
the presence of spermatozoa if 
the subject from whom the 
seminal fluid came suffers from 
aspermia or oligosjiermia. Such 
states may be either temporary 

or permanent. In these instances, since the finding of s])ermatozoa 
IS neces.sary to ])rove that stains are seminal, there is a considerable 
chance of guilty persons evading conviction. The fresh ejaculate is 
of a gelatinous, sticky character, but after it has been exposed to 
the air for about a quarter to half an hour, it tends to become more 
liquid, jirobably due to enzyme action. Semen consists of two 

tie.s seminal fluid and certain formed cellular elements includiim 

iKi lecithin. It IS slightly alkaline m reaction, 

pnt: K to recognise a spermatozoon when it is seen 

28 B 
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Spermatozoa. Stained preparation— 
methylene Idue and Biebrich scarlet. 

X850. 

Although stains are ])roved to be of seminal origin when 

spermatozoa are present, their 
^ absence does not prove that the 

stains have not been produced 

by human semen. For medico¬ 
legal purposes, we hold the view 

that if spermatozoa, or at least 

one complete spermatozoon, are 
not found in the stain, we can¬ 

not positively affirm that such 

stains are seminal, and that the 

apparent absence of these bodies 

does not permit of an opinion that 
the stain has not been produced by 

human seminal fluid. In the latter 
instance, an examiner should 

merely state that, as the result of 
his examination, he was unable 

to detect the presence of sperma¬ 

tozoa. The discovery of sperma¬ 

tozoa in stains is not always an 

easy matter, for the obstructive elements are many. The important 

responsible factors are the 

character of the fabric, 

the age of the stain, and 

the conditions to which it 

has been exposed before 

reaching the laboratory for 

examination. Spermatozoa 

have been discovered in 

stains long after their 

emission. We have found 

many complete sperms in a 

stain u]mn a garment after 

the elapse of five months 

following the sexual offence, 

the garment having been in 

police custody during that 

period. The undergarment 

in question, a})art from the 

seminal staining, was clean 

and relatively new. On 

the other hand, we have 
frequently examined seminal 

stains wiiich, when moist 

and fresh, were found to 
contain s])ermatozoa, but 

which did not reveal them 

after they had become dried 
from ex])Osure to the air of a warm room. e\ 

Fig. 212 

Florence test. Microscopical appearance of 

crystals (acicular type). X75. 

:en after conqiaratively 
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short intervals of time. Desiccation would seem, therefore, in 
some eases, to lead quickly to disintegration of spermatozoa. V\ e 
have been able, however, in unequivocal stains kept in stoppered 
bottles, to detect spermatozoa after the lapse of si.x months. Our 
view is that it is not so much the continuous desiccation which 
militates against their discovery on fabrics, as the occurrence of 
decomposition in the early stage before the stains become dried, 
due to their admixture with urine or other discharges which 
undergo rapid decomposition. Reatlily itlentifiable spermatozoa 
may be found in the vagina for a considerable period after death. 
The writer has had no difficulty in detecting conqilete and well- 
jireserved spermatozoa in a vaginal swab after some eighty-five 
hours, the estimated interval between death and the taking of the 
swab. A number of circumstances play an imjiortant part in the 
])reservation or early destruction of sperms within the vagina of 
the cadaver. (For their survival period within the vagina of the 

living subject see p. 377.) 

Florence test. 

This is merely a preliminary chemical test, and is not regarded 
for medico-legal purposes as a positive test for seminal fluid. The 
reagent employed consists of a solution of 1-bo grammes of potassium 
iodide and 2-54 grammes of iodine in 30 millilitres of distilled water. 
The reaction is shown by the formation of dark brown crystals, 
rhombic or needle-shaped, when the reagent is mixed with 
an aqueous extract of seminal fluid. The test is employed as 
follows :—The seminal extract is prepared by warming the stains in 
a little water on a water-bath, acidifying with dilute hydrochloric 
acid, cooling and adding some dry ammonia sul])hate. The extract 
so treated is filtered, the reagent is added, and the mixed fluid 
examined microscopically. In most instances the reaction is obtained 
sim])ly by adding a dro]) of the reagent to a wet film of seminal 
solution, placing a cover-slip on the slide and examining microscop¬ 
ically. Ihe reaction is due to choline. The crystals are comj)osed 
of periodide of choline, which may also be produced by tissvie extraets. 
Forbes,'-* on our suggestion, sulnnitted this test to' critieal survey, 
and arrived at some important practical conclusions. He state.s 
that if the result is negative, the spermatic fluid may not have 
reacted due to a very low choline content, the stain may have been 
over-diluted, or it may not have been compo.sed of seminal fluid 
When positive, one need not necessarilv find siiermatozoa since it 
may be a case of aspermia. In his opinion, a fallacy misht be 
due to tissue e.xtracts in the stain. 

Barberio’s test. 

Another preliminary siiermatic reaction is produced within a 
few minutes when a saturated aqueous or alcoholic solution of iiicric 
acid IS mixed with fresh, dried, or dissolved semen. C'ertahi crystals 
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are formed which, when examined microscopically, appear as slender 

yellow-tinted rhomboid needles with obtuse angles, sometimes crossed 
longitudinally by a line of refraction, or as ovoid crystals when the 

angles are rounded off. These crystals are composed of spermine 

picrate. The extract on which the test is applied should not be too 

concentrated. Like the Florence test, this reaction is not a positive 
one for seminal fluid, and the results are not so uniform as in the 
former test. 

Since both iodine and picric acid stain spermatozoa, either of 

these tests can be applied simultaneously with the microscopical 
examination for the detection of spermatozoa. 

Fig. 213 

Barberio’s test. Microscopical appearance of crystals. 

X75. 

The attention of the examiner must not be confined solely to 

seminal stains. It is important, especially in cases where there has 

been recent rupture of the hymen, that blood-stains also should be 

examined for spermatozoa, since they may be present in the blood 

which flows from the breach in the hymen. 
Leucorrhoeal stains are characterised by an abundance of 

squamous epithelial cells, and if the discharge has been muco¬ 
purulent, by pus cells also, the compound nuclei of which can be 

rendered apparent by treatment with weak potassium hydrate. 
In conclusion, it shoidd be stressed that the presence of at least 

one spermatozoon must be established to identify positively the 

stain as semen, and that no one should undertake this examination 

without adequate experience. 

Precipitin or serological test with seminal fluid. 

The s])ermato-preci})itins are of value iii the identification of 

seminal fluid in certain cases, admittedly few in number, ^^r example, 

in bestiality cases, where it might be desirable to difierentiate 

between the seminal fluid of man as opposed to animal, by Jiavuig 

a corroborative serological test to sulistantiate an opinion based 

on the microscopical differences in character of the spermatozoa, io 

aiiply the test, an immune serum must he preparei by injecting a 

rabbit with human seminal fluid or the seminal fluid ot a P'^^^iilar 

animal, in the same manner as for the production ot anti-blood 
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senun When the anti-serum is obtained, the serum ])reeipitates 
must be removed from it in order to produce the immune serum I his 
is done bv mixing it with an equal part of I in 200 dilution of human 
serum or animal group serum. It is necessary to leave the mixture 
at room temperature for an hour, then in a refrigerator overnight, 
and thereafter it should be thoroughly centrifuged. As a rule, this 
removes all precipitum from human serum or from the serum o 
the particular group of animals, and leaves a serum which is specmc 
for human seminal fluid or that of the particular animal group. 
The supernatant fluid is used for the test which is carried out in the 
manner already described (see p. 331)). With a properly prepared 
serum, 1 millilitre of seminal fluid extract to which O'I millilitre of 
immune serum has been added will give a reaction in one hour at 

room temperature. 

Determination of the group of seminal fluid. 

Serum from Group A and serum from Grouji B are mixed with 
saUne to form dilutions of 1 : 2, 1 : 4, 1 : 8, I : 10, etc. O-I millilitre 
of each dilution of each serum is added to the same amount of 
seminal fluid in a small test-tube. The tubes are allowed to stand 
for two hours at laboratory temperature when they are centrifuged, 
the supernatant fluid tested with cells of Grouj) A and Group B, 
respectively, and the effects of the previous absorption carefully 
noted. In this manner the group of the seminal fluid is determined. 
By this means it is therefore possible in certain cases to show that 
the group of seminal fluid found on stained articles differs from that 
of the seminal fluid of a suspect who may be charged with a sexual 
offence. 

Examination for venereal disease. 

The examination for the presence of venereal infection in an 
accused or assaulted person must include both clinical and laboratory 
procedures and should be conducted only by those specialised in 
the ap])ropriate fields. The venereal diseases are gonorrhoea, syphilis, 
and soft sore. 

Gonorrhoea. 

The causativ’e organism. Neisseria gonorrhoeae, is usuallv 
abumlant in acute gonorrhoeal discharges from males, but in chronic 
infections, as well as in the female, it mav be scanty, and less in 
evidence than concomitant coliform or dijihtheroid bacteria Smear 
culture, and serological methods are available for its demonstration’ 

Smear method. 

In the niale, both urethral and ]irostatic secretions should be 
examine . The urethral meatus should first be thoroughlv cleansed 
both with saline and sinrit, by means of gauze swabs. ’A bead of 
secretion, obtained by introducing a sterile platinum loop into the 
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meatus, should then be transferred to a slide and spread into a thin 

film. Prostatic fiuid should be obtained by finger massage as follows. 

The subject, having first urinated in order to expel adventitious 

bacteria, should se])arate his legs and bend forward till the palms 

touch the ground. The middle finger of the operator’s gloved right 

hand, lubricated with vaseline, should then be inserted into the anal 

canal. When the prostate is felt, it should be massaged with a 

hooking motion of the examining finger until prostatic secretion 

exudes from the urethra and may be collected upon a slide. Both 

urethral and prostatic material should be fixed by gentle heat and 

stained by Gram’s method, of which the following modification will 

be found convenient :— 

Gentian violet (2 per cent.), 2 minutes. 

Lugol’s iodine, 1 minute. 

Wash in water. 

Acetone, 20 seconds. 

Wash in water. 
Ziehl’s fuchsin (1 in 200), 30 seconds. 

Wash in water. Dry off above flame. 

The integrity of the staining may be controlled by making at the 

same time a film of a known Gram-positive organism, such as 

Staphylococcus aureus. 
When the subject is female, material should be obtained from 

both urethra and cervix. Preliminary cleansing should be as in the 

male, but more thorough, particular care being required in swabbing 

the vulva. For the successful acquisition of specimens a gynseco- 

locrical table should whenever possible be employed to ensure proper 

nosition of the patient, while a suitable expanding speculum and 

a good lio'ht are essentials. The cervix is not affected under the 

age of puberty, and in such cases it is sufficient to collect discharge 

from the vulvar margins and vaginal introitus. 
The presence of bean-shaped Gram-negative diplococci occurring 

intracellularly in multiples of two may be taken as diagnostic. It 
should, however, be noted that in very early infections, and also m 

chronic stages, the gonococci are often extracellular. In all cases 

care must be taken to discriminate the gonococcus from other 

wholly or partially Gram-negative diplococci, notably Diplo- 
mccus magnus, which resembles it, but is usually larger. In this 

connection the routine use of the same magnification for all smears 

‘’ffantses of vulvo-vaginitis in b" 
leoal issues are involved, it is imperative tliat tj,>e 

sure 
oThS ground before’ returning a diagnosis of gonorrhoea. 

Culture method. 



teclmiqvu's, employing enrichment media, have given promising 

results and are now being develo])ed. , , , , i 
In males, according to Jadassolm, cultures should always be 

made from prostatic secretion. The organism can be cultured also 
from fresh seminal huid. If the cultures are eonsistently negative, 

‘'^onorrlimal infection may be eliminated. 

Serological method. 

The complement-tixation test is now receiving a wider recognition 
in diagnosis, and is frecpiently of value es])ecially in older infections 
and, as in the female, wheii smears have jiroved eciuivocal. In 
expert hands, using a suitahle antigen, the test has yielded more 
than hO ])er cent, of positive results in late and chronic eases. The 
te.st is in general similar to the Wassermann procedure. 

Syphilis. 

Dark-field method. 

The diagnosis of .syphilis in the primary stage is established liy 
demonstrating Treponema pallidum alive in exudate from the 
chancre prior to the therapeutic administration of arsenic or the 
local ajiplication of an antiseptic. The sore should first be cleansed 
by rubbing with plain gauze soaked in saline, and then dried. The 
serum which exudes should immediately be examined by the dark- 
field technique, or else be collected in a capillary tube, which is 
then sealed and sent to a laboratory with expedition. In the absence 
of serum after the preliminary cleansing, it is permissible to scarify 
the lesion gently, but the collection of blood in the ca])illary tube 
should be avoided, as cor])uscles interfere with the subsequent 
examination. 

Material obtained by like method from the fauces or exanthem 
in acute secondary sy])hilis may also reveal the ]iresence of the 
treponema. 

Serological method. 

When syphilis is su.spected, 10 millilitres of blood should be 
withdrawn from the basilic vein and submitted to a laboratory for 
tlie \\a.ssermann test. A positive reaction will not have reached 
lull develoinnent until six to eight weeks following the date of 
intention For medico-legal jmrjioses, it is important to remember 
tliat 111 the absence of clinical signs a jiositive .serological findimr 
( oes not necessarily denote the ^iresence of active sviihilis • no'r 
does It necessarily affirm infectivity. Congenital lues‘and w’asser- 
mann tastness, a not uncommon occurrence in the treated and 
non-infective subject should be kept iirominently in the mind of 
the examiner, particularly m the approach to ca.ses of alleged criminal 

the7lpr <lefence may raise the question of syphilis as 

overloX" oerebrospiTial Ilui.l must not 1,0 
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Tlie Kahn and Meiiiicke tests (see Fig. 214) are of value in eon- 

tirming Wasserniann findings. A quantitative modification of the 
Meinicke test which returns the titre of circulating antibody is now 
under investigation. 

Fig. 214 

Meinicke test. 

1, Positive reaction. 2, Doubtful reaction. 3, Negative reaction 

Can a healthy adult female be raped by one man ? 

There is no doubt that rape can be perpetrated in the instance 

of a woman who has become e.xhansted by the resistance which 

she has offered, or when, on account of fear or injury, she has lost 
consciousness. One should refrain, however, from expressing an 

opinion on tins important jwint until careful consKleration has bccT, 

irivon to all the facts of the particular case. There have been inan.N 

umlouhted cases in which a woman lia-s been raped by an unaided 

man despite the fact that so long as a woman 

possessio'i of her senses it does not l>l'ys'«'|j’^ 
to denv sexual entry by apt dis,)oaition of her limbs. When the 

let has been accomplished, one is almost forced to the 

that she must have become physically exhiuistwl ® ’ 
further resisiance, or that from fear or injury then, had '« > 

htiUt mus’;tor(:e ..it, might have overcome 
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her l•(‘sistan(•o quile readily by an ai)])ro]>riate disposition of her 

elotiun^^ . 
When marked dispro])ortion of age, size, and apparent strength 

in fovonr of the female are present, a charge of rape is often un¬ 
successful, because consent is likely to have been given. In most 
cases of this kind, however, such questions will probably not be 
asked of a medical witness, because the judge and jury are able 
to form their own opinions. The duty of the medical witness is to 
decide, from the appearances of the body of the female, whether 
carnal knowledge of the woman has been effected forcibly, and the 
court will form its own opinions on the other points. 

It is obvious that rape might be perpetrated quite easily when 
there is more than one assailant. 

Is it possible for a woman to be violated during ordinary 
sleep without her knowledge ? 

The answer to this question is that it is highly improbable in 
the case of a virgin. We should say that it is impossible, because of 
the pain attendant upon a first coitus. In the case of women who 
are accustomed to sexual intercourse, it is unlikely, although not 
impossible. Some Scottish cases are of interest in this connection. 

A man was convicted on the charge of having carnal knowledge 
of a woman when asleep ; and another man, in a second case, was 
also convicted on the same charge. By the law of Scotland this 
offence is not rape but clandestine injury to a woman (see p. 423). 
In our experience we have only known'one attempt of this kind. 
The prisoner tried to personate the husband of a young woman and 
entered her bed, but the woman, awaking when he tried to have 
coitus, raised the alarm, whereupon the man fled. On examination 
we found her to be six mouths })regnant but not to have sustained 
any injury. 

Carnal knowledge during unconsciousness. 

Cases of violation ot females during a state of unconsciousness 
occasioned by fits, fiiints, hysteria, and anaesthetics have occurred. 

hat the act may be accomplished under such circumstances is 
obvious. It IS unfortunately true that medical men and dentists 
ty reason of their professional work, are liable occasionallv to have 

fXl?“ ‘I'is kind preferred against them by women 
mg the administration of an anaesthetic. We have been 

o“htl s ml ‘’f ocated that such charges are by no means uncommon and tint 

lbirkt'ior"‘'*‘“"' «‘em Without 

Procedure in examination of females in cases of alleged rape. 

11 jiroceeding to the examination of jiersons in connection witli 
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When suel, a cl.ar^ro is laid will, the police, tl.e i)ractice is 

luit a doctor is reciiiested to examine the eomplainant, who 

by laying a eliarge, is presumed t,o he willing to afford all the 

evidence, even to the examination of her person. Expressed 

consent to make the examination must, nevertheless, be 
obtained (see p. (jo). ^ Another female should always be present 

( iiring the examination. In cases of unlawful carnal know¬ 

ledge and other sexual offences with girls under the age of 

sixteen, the consent of the girl 

is insufficient, since she is held 

incapable of giving or Avith- 
holding consent until she has 

attained the age of sixteen. 
The consent of her parent or 

guardian is, therefore, first re¬ 

quired. The medical examiner 
should not ask the female 

any questions concerning the 

details of the alleged offence, 
except as to the time and 
place of the assault. 

When making a local 

examination of the genitals, 

modesty must not be allowed 

to obstruct a detailed in¬ 

vestigation. Either the lith¬ 
otomy or knee-chest position 

may be utilised for the pur¬ 

pose, adequate illumination 

must be available, and the 
subject under examination 

should be treated with con¬ 

sideration. 
In cases which present 

an annular notched hymen 

or a hymen which shows an irregular purse-like opening, it 

may be, and frequently is, a difficult matter to differentiate 

between the natural notches and the results of old and small 

lacerations. Practice has shown that this matter is greatl\ 

simplified by the use of a glass rod with a small, si)herical 

head This is gently passed tlirough the hymeneal aperture and 

then eased forwards,'when the edges of the hymen beeome slightly 

everted By slowly rotating the sphere, around which the edges 

are iilaced, 'natural notches are readily differentiated from tears, 

recent or old. This method does not cause either pain or injury, 

and its use by us over a long period has anqily demonstrated its 
value These rods should be conqiosed of l\vrex glass, and we 

recommend that a set, with splierical lieads of ditt'erent sizes, should 

],e at hand (see Fig. 215). The rod should be at body temjierature 

b(‘fore insertion. 

Fig. 215 

Graduated, solid glass globes for deploy¬ 

ment of liymeneal edges during examina¬ 

tion. 
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The following examination slionld be^nade in such eases :— 

The general physical a])pearance and demeanour of the female. 
The presence or absence of marks of violence in)on her body , 

their character, and position, when present. 
The presence or absence of marks upon the clothing, when the 

assault is alleged to have taken place in the o])en. 
The condition of the genitals, with respect to : (1) the presence 

or absence of blood ; (2) the signs of bruising, or other 
injury ; (3) the condition of the hymen with regard to old 
or recent injury, together with the character, extent, and 
situation of the injury ; (4) whether, from the character of 
the vagina, the female has been habitnated to coitns. 

Some vaginal secretion for microscopical examination should be 
obtained as already described (see p. 432). 

If a muco-purulent or purulent discharge is present, a specimen 
should be taken for bacteriological examination. 

The examination of stains on garments for spermatozoa should 
be made subsequently. 

INDECENT AND LEWD PRACTICES 

The provisions of the Criminal Law Amendment Act, 1885, in 
relation to these offences, have already been described (see p. 424). 
Such practices have assumefl a varied form and have cov^erefl a wide 
range of indecent conduct towards girls and boys in the many cases 
which we have investigated. Among the most prevalent, are 
handling of the private parts, including the introduction of the finger 
into the vagina, masturbatory acts performed upon the girl, inducing 
her to handle the male organ, mutual masturbatory acts, intercrural 
connection, and lingual contact with the private parts. When the 
subjects of such offences are under the age of puberty, girls of twelve 
years and boys fourteen years, the crimes are generally under 
common law, but where the girls are above the age of twelve and 
under the age of sixteen the charge is brought under the (Viminal 
l..a\y Amendment i\ct, 1922, section 4. 

sixteen, must be set out in the 

the case of gross 
fnr nl • ^ ^ ''©en males, whether in public or in private, puberty 
or obvious reasons, is not made the limit of a charge. Further fo 
le case of boys consent cannot legitimise the offence, and where 

CO Jitu^^^^^^^ >-tead of tlm act no 

permitic. I,, 

female to commit an in.lecent assault upon a i.w “ ^ ' 
29 

a 



4r)() IVl ) I ('A L ,] UR IS P HIJI) h:xCK 

Ill I lo cnso o( R. V. woman was oonvicfod of inderont 
assau (, on a, l,oy o| fwcdv(>. ()„ appeal it, was arym.l M.at, the ollenee 

ot indeeenl- assault, on a male referred to in Section (12, Offences 

Against the Person Act, RStil (see ]). 452), could not be committed 

by a woman since offences in tliat section were limited to sodomitical 
offences. Mr dustice Avory, in dismissing the appeal, pointed out 

that unnatural offences ” did not govern the words “ any indecent 
assault, uj)on a male person ” and said there was no ground for 
limiting these words in the manner suggested. 

In all cases of indecent ])ractices, it is held to be an aggravation 

of the offence when the offender is in a relation of trust to the person 

offended, as for instance, a teacher or a nurse. It is also an aggrava¬ 

tion if venereal disease is communicated, or if previous convictions 

for indecent, lewd, and libidinous practices have been recorded 
against an accused person. 

The examination of the subjects resolves itself into an examina¬ 
tion of the private parts of the offended girls or boys, and we have 
not infrequently found that such practices have been made by one 

offending male against a series of girls or boys of tender age. In 

some cases, injury to the hymen may be found due to the insertion 
of the finger of the offender. The only evidence of any value as fo 

whether the male organ has been used and emission of semen has 

taken place, is obtained by an examination of the underclothing, 

bedding, or other material. On a number of occasions, we have had 

to examine the male offender where there was a charge of com¬ 

municating venereal disease to the offended girl or girls. Reviewing 

the records of sixty-seven cases of indecent practices with girls, 

we find that seventy-three men were charged, but that one hundred 

and forty girls were molested. In thirty-one cases, more than one 

girl was assaulted by the accused, and in several instances the accus(‘d 

was responsible for indecent practices with no fewer than four, five, 

six, and seven young girls. Drink played an important role in the 

cases of four accused men. One of the men charged Avas an epilejdic. 

Venereal disease was communicated to the young victims in three 

cases. Many of the offenders were married and three were the fathers 

of children. The ages of the male accused varied from sixteen to 

sixty-four, while the age range of those molested was four to fifteen 

years, the commonest ages being between seven and twelve. 
With regard to cases of unlawful carnal knowledge, eighty-seven 

cases showed that the most common age incidence of the young 

females was between eleven and fifteen. A'enercal disease was 

communicated in four cases, and in fourteen cases ])regnancy resulted 

l)etween the age of thirteen and sixteen. • , , 
In one of our cases, the accused was linked u]) vith the onence, 

which took ])lace in an outside lavatory, by a conqiarison between 

the stains on his overcoat and the substance covering the walls ot 

the lavatory. Analysis showed that the poAvder composing these 

stains was similar in composition to scrapings taken from the AAalls. 

This similarity Avas based on the fact that both contained barium, 

zinc, and sulphide. 
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UNNATURAL SEXUAL CRIMES 

Allen " states “ that the law of the land discourages any public 
nianifestation of sex, no matter how normal it may be. Any 
transgression of this tends to be regarded as an act of indecency 
and may be punished accordingly. Apart from natural 
manifestxition, there are six so-called “ unnatural offences ” which 
are punishable. These are :— 

1. Incest. 
2. .Sodomy. 
3. Bestiality. 
4. Masturbation, if publicly performed. 
f). Indecent ex])osure. 
(). Tribadism, if publicly performed. 

Incest. 

The crime of incest is statutory in Scotland (the Act of 1567), 
while it is an offence against the canon law, and also against statute 
law in England (Punishment of Incest Act, 1608). Incest is the 
crime of carnal connection betA\een persons held to be within the 
forbidden degrees of relationshij). There must have been actual 
.sexual connection to constitute the crime. In Scotland, an attempt 
to commit incest is a relevant charge both at common law and by 
statute. The parties must know that they were related within the 
])rohihited degrees, but if coitus is established the onus of dis¬ 
proving presumed relationship is thrown on the persons accused 
The Criminal Procedure (Scotland) Act, 1938, has enacted that 
carnal knowledge between a man and a woman, whose marriage to 
each other is authorised by the Marriage (Prohibited Dec^rees of 
Relationship) Acts, 1907-31, or would be authorised on the death 
of any person, is not incest. Medical evidence in sneb 

two years. 

, .tHciL iier lather 
least ten occasions, over a period of 

further ca.ses of incest, we found that 
as involved in nineteen instances, the 
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a^es 
)-uilli('f in 

of the 
niiu', an iiiieh' in one, and a, brother in three, d'he 

teniales ranged from si.\ to tvventy-tliree years, the 
most fre(inent age incideiiee being fifteen years. Pregnancy resulted 
in four eases, in one of which the girl was twelve and a half years 
old. In two cases, where the sexual relationshiji took place between 
brother and sister, the age of the girls was fifteen and that of the 
brothers seventeen and eighteen, respectively. Another case 
involving three adults, was most unusual, since the woman, already 
married and with one child, committed incest on many occasions 
not only with her adult brother hut with her aged father. 

Sodomy. 

Sodomy is the unnatural anal intercourse between two male 
persons. The passive agent, if consenting and above the age of 
sixteen, is equally guilty with the active participant. Lord Dawson 
in a debate on the Matrimonial Causes Act, 1937 (see p. 365), .stated 
that homosexuality was regarded as a pathological condition. In 
the future it might be regarded as a deficiency disease. It had one 
foot in the realm of disease and was not wholly in the realm of crime. 
Few people were 100 per cent, female or 100 per cent. male. Some 
were predominantly one or the other, and some near the border 
line ; these went wrong or right according to the circumstances 
of their lives. For practical purposes homosexuals were potential 
or active. By the Offences Against the Penson Act, 1861, the 
punishment is limited to imprisonment. In England, this crime 
may be prosecuted under the Offences Against the Person Act, 
1861, Sections 61 and 62, and under Section 11 of the Criminal 
Law Amendment Act, 1885. 

The Criminal Law Amendment Act, 1885, Section 11, enacts : 
That any male person who, in public or private, commits, or is a 

party to the commission of, or procures or attempts to procure the 
commission by uny male person of, any act of gross indecency v ith 
another male person, shall be guilty of a misdemeanour. 

In Scotland, the crime is prosecuted at common law or under 
the above section of the Criminal Law Amendment Act. It should 
b(^ clearly understood, however, that pro.secution under Section 11 of 
the Criminal Law Amendment Act, 1885, in such cases, is as an 
alternative charge to that of sodomy where the facts which can be 
proved fall short of what is necessary to sustain a charge of sodomy, 
or a definite attempt to commit sodomy, but where the act com¬ 
mitted is one of gross indecency between males. This .section has 
therefore widened the scope of the law, with res^iect to the com¬ 
mission of indecent offences by two or more male persons, but does 

not of itself necessarily deal with the crime of sodomy. 
such offences as penile friction on f he gluteal folds, lunullm^ of tl 
male parts, mutual masturbation, or intercrura 1 connection 

Under the Offences Against the 1 erson Act, 1861, 
appear that, in relation to the crime of sodomy, the sex of th . 
paSve agent would be immaterial since the term used is man- 
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kind,” tlie mass of human })eings4^ Proof of penetration, but not of 
emission is necessary to constitute the offence. In R. v. Wiseman, 
a man was indicted for having committed this offence w'ith a 
woman, and in R. v. Jellyman for committing the offence on his 
wife. Pederasty is the form of sodomy in which tlie passive agent 
is a boy. This unnatural crime is, perhaps, more common than is 
supposed, but charges frequently break down at, or before, trial 
for want of adequate evidence. 

The disproportion between the penis and the anal orifice, together 
with the absence or use of violence, and the use or otherwise of a 
lubricant, in the course of penetration, are inijiortant factors in 
determining whether injury to the anus will result. 

iLLuaiKAiivJb 

Iwo young men assaulted a boy, and while one held him the 
other committed the act. On examination, we found four recent 
linear lacerations of the anal 
mucous membrane with evidence 
of bleeding. 

A man was charged with re¬ 
peated acts of sodomy with a boj^ 
aged eight over a period of seven 
months. Examination of the anal 
parts showed irritation around the 
entrance, and a healing fissure 
on the mucous membrane, together 
with an infundibuliform shape of 
the rectal orifice. The boy suffered 
from incontinence of faeces. 

In a case of sodomy, involving 
two adults, smears from the glans 
penis and urinary meatus of one 
of the men and from the rectum 
of the other showed numerous 
spermatozoa. Stains from the 
jacket, raincoat, and trousers of 
the former man, and from the 
overcoat and trousers of the 
of many spermatozoa. 

In a case of attempted sodoniv bv i m m i i 
under filtered ultra-violet liirht\.f‘\l . ^"-'^'‘^>»'nafion 

Kleiitical to tlic Hiinreseeiice aivan'1 »taiiis winch was 
-i<i. i.y the hoy, to ^ 

h.v thrc!“:r.cr;^‘:!l«''‘ ,.a»sive agent, 

membrane.'""'’’ '’''"''‘"'8' mllamniation of the anal mueons 

P'lG. 216 

Case of sodomy. Passive agent was a 
boy of ten. Some dilatation of anus, 
together with bruising and indamma- 

tion, were pre.sent 

latter, also disclosed the i)resence 
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Dilatation of the aims, absence of puckering of the anal orifice, 
and diminished sphincter-gri]), in varying degree, in habitual 
cases. 

An infundihulitorm sluijie of the anus in continued jiassivc 
sodoinists. 

The presence of old lacerations, as indicated by scarring, and 
of external piles. 

Incriminating stains are important. 

M ithout condescending upon details, this unnatural crime 
may be committed in ways which leave no lesions behind them, 
and consequently, in many cases, the crime either goes undetected, 

_ or fails to be proved 
through lack of evi- 

* L ' li den ce. 
F'IunIh Sodomy most fre¬ 

quently results from 
the condition of male 
sexual inversion or 
homosexuality. A 
review of sixteen rela¬ 
tively recent cases of 
sodomy shows that 
the age of the active 
agent varied from 
twenty-five to sixty- 
four years, whereas 
that of the passive 
agent was from six 
to forty-three years. 
In three instances, the 
active partner had 
been previously con¬ 
victed of sodomy, and 
in six others, with the 

offence of gross indecency with another male. A case (reported 
to us by Dr Mearns) is of special interest, since it shows jirecocity 
of the active agent. He was a boy of fourteen, who suffered froin 
urethral gonorrhcea and had experienced sodomitic relations with 
several men whom he had importuned for the purpose of gratifying 

his perverted sexual urge. 
So far as boys are concerned, cliarges at common law are usually 

preferred when' the boy is below the age of puberty. Such cases 
can still be brought at common law when the youth is aljove that 
age but usually such charges are brought under section 11 of the 
(Viminal Law Amendment Act, 1885. 

With regard to gross indecency between males, points u Inch 

emerge from our ri'cords are . 

The a^ms of the accused varied from twenty-five to forty-five , 
The assaulted males varii'd in age from six to twenty-six , 

Fig. 217 

Striated muscle fibre in a faecal stain associated 
with sodomy. 
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One of the accused had four previous convictions for sodomy 
and indecent practices, one had five convictions for lewd 
practices and was found to be insane, another had a con¬ 
viction for sodomy and gross indecency with a male, and 
several had previous convictions for gross indecency. 

Taylor’s monograph on homosexual offences anti their relation 
to psychotherapy contains some very interesting information, and 
allusions to it are freely made. He states that in H)4fi, ninety-six 
})ersons were received into Brixton Prison charged with homosexual 
offences. Of tliese, thirty-nine were charged with indecent assault 
on bo3’s, twenty-four with im])ortuning, seventeen with gross 
indecency, and sixteen with the crime of sodomy. Of the ninety-six 
cases, fifty-seven involved offences against boys, including all the 
indecent assaults. He classified all the cases into four groups ;— 

1. those with heterosexual tendencies in whom the homosexual 
offence was in the nature of a substitution for the normal 
heterosexual act and who were classified as “ j)seudo- 
homosexuals ” ; 

2. “ bisexuals,” individuals in whom strong heterosexual, as well 
as homosexual, tendencies were obvious ; 

IL ])rostitutes, individuals who would have fallen into the 
“ pseudo-homosexual ” group, but were characterised by 
the fact that tlie homosexual acts were carried out for 
gain ; and 

4. “ true inverts,” which numbered only thirteen in the total 
of ninety-six cases. Of the “ true inverts,” eight were 
charged with importuning, three for gross indecency, and 
two for sodomy. Of the thirteen, only one was interested 
in boys, but twelve were attracted to men. Five were 
ah\ays passive, two were always active, three were either 
active or passive, and in three" the act was in the form of 
mutual masturbation. 

Androgynous ])hysique was present in six cases. Of the two 
active men, one was quite effeminate in a]ipearance. Of the five 
preferring the passive role, three were of feminine, and two were 
of masculine build. Perversions were much more evident in those 
preferring the passive role. Fellatio was admitted bv four men 
O the true inverts, thirteen cases in all, seven had had treatment 
vith improvement, three refused treatment, and only one of the 
remainder was considered likely to benefit by treatment. 

Bestiality. 

ners^'n of'il'v.li* >>'t«course between a 

Vagina Unc' erZoff “ T‘'“ ’ Of ‘'J' ‘he 

that of eye-witnesses, or purdy cir^illt^^^^^ 
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form, it usually consists in finding upon the person of the accused 

e\idences of contact with the animal, as, for example, hairs which 

coiiespontl ^ith those of the animal in cjuestion, or the presence 
of human seminal fluid in, or around, the parts of the animal. 

ILLUSTRATIVE CASES 

A man M as tried for bestiality with a mare. A pair of trousers 
which the accused Mas Mearing at the time of apprehension, and 

hair from the hinder parts of the mare, M^ere examined. Stains 

consisting of blood M ere present in the fork of the trousers, and also 

a hair, similar to the hairs from the mare, Mas found. Certain 

other M’hitish stains on the trousers Mere examined and some Mere 

found to contain squamous epithelium. When fluid from the 

neighbourhood of the genitals of the mare M as examined, immediately 

folloM’ing the offence, spermatozoa Mere found. The accused pleaded 

guilty, and, having been previously convicted of a similar crime, M^as 

sentenced to a long period of imprisonment. 

At the Circuit Court, CflasgoM’, a man M'as tried for bestiality 

M'ith a COM'. 

At the High Court, Dumfries, a man Mas convicted of bestiality 

Muth domestic foM'ls. 
A man Mas apprehended near RenfreAv after having been seen 

attem])ting to have unnatural intercourse M’ith a duck. On examina¬ 

tion as to his mental condition, he M as found to be of unsound mind 

and unfit to plead. 
At Fort William, a man was charged M'ith committing this offence 

M'ith u female goat, and Mas convicted (see Fig. 31, p. 33). 

OTHER SEXUAL PERVERSIONS 

Sadism. 

The term is a])plied to the association of sexual desire and the 
inflicting of cruelty or violence. The condition is frequently 
associated with “ lust ” murder (see Fig.' 171, ]). 3I()). 

Masochism. 

This is the opf)osite of sadism, since the condition is the associatioii 
of sexual desire with the desire for submission to cruelty and 

violence or mutilation. 

Fetichism. 

Fetichism is sexual gratification ])roduced by contact with, or 
the sight of, an object that normally does not exercise a sexual 
influence on the mind. An infinite variety o sexual references max 

thus be developed among different individuals. 
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Indecent exposure or exhibitionism. 

These terms ap])ly to the acts of men wliose sexual desire consists 
])rincipally of tlie exhibition of the genitals with or without the 
performance of masturbatory acts in the presence of women or 
young girls. Occasionally women may expose themselves in ])ublic. 

Fig. 21S 

Abnormal enlargement of clitoris in a 
woman long habituated to lesbianism. 

Female sexual inversion, tribadism, or lesbianism. 

These terms are aiiplied to sexual relationships between females 
(see Fig. 218). 

Male sexual inversion or homosexuality. 

The.se terms are applied to sexual relationships between 
(see p. 4.)2). males 

Transvestism or eonism. 

Tran.svestisiii is the mime ijiven to tlie iiei version in ivliicli males 
id sexual pleasure^ in ueanng icnialc apparel. 'J’liis condition 

sometimes found in females who dress themselves in male atti„. 
IS 

Necrophilia. 

remir!,"" <l>*- 'l.'ad hv intercourse. sexual 
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CHAPTER XV 

LUNACY IN ITS MEDICO-LEGAL ASPECTS 

A [.THOUGH the statutory enactments dealing with lunacy are 
mainly administrative in cliaracter, it is necessary for his 

^intelligent and legal conduct that the practitioner of medicine 
should be familiar at least with those provisions by which his 
relations to the ])erson of unsound mind are regulated. His 
relationships with the public A\'ill doubtless bring him sooner or 
later into contact with cases of idiocy, of inebriety, or forms of 
lunacy or mental unsoundness, and he may be recjuired : (1) to 
certify mental unsoundness ; (2) to pronounce an ojunion as to the 
mental capacity of a prisoner to instruct counsel for his defence, 
or to plead to a given charge ; (3) to pronounce an opinion regarding 
testamentary capacity ; or (4) to certify in other contingencies, 
such as in the appointment of a curator to a person who, owing 
to mental unsoundness, is unable to manage his own estate. 

PROCEDURE IN ENGLAND RESPECTING 

LUNATICS 

Procedure for detention of an insane person in an asylum. 

This is to be found in the Lunacy Acts of 1890-1911. The 
procedure depends upon :— 

Whether the person is living with relations. 
W hether the ])erson is under proper care or control, is being 

cruelly treated or neglected by relatives or those in charge 
of him, or is wanderiny; at larye. ^ 

O o 

Procedure when the person is living with relations. 

Ihere are three ways in which his detention may be effeeted :— 

By Judicial Order on Petition. 
By an Urgency Order. 
By an Inquisition in Lunacy. 

By Judicial Order on Petition. 

This is the method most commonly adopted, and consists in 
preseutuig to the Ju(licial Authority tlie following documents 

. . petition by the wife or husband, or parent, or other relative 
of the ,,orson If by any other perain tba; a near rebitiv^* 

4.59 
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jvhere nearer relatives are living, the reason why it is presented 

by the petitioner and not by the nearer relative must be stated. 

The petitioner must be at least twenty-one years of age. The 
])etition must contain the following particnlars :— 

Full name ; age; occupation; postal address of petitioner. 
Full name ; occupation ; address of insane person. 

Pvelationship of petitioner to insane person ; or, if not related, 
the reason for his signing the petition. 

A declaration that petitioner is not related to, or connected with, 

either of the persons signing the certificates of lunacy, in the 

relationships of husband, father, father-in-law, son, son-in- 

law, brother, brother-in-law, partner, or assistant ; or, in the 
case of a female ])etitioner, in the o])posite relationships. 

An undertaking by the petitioner to visit the insane person, or 

to have someone appointed for the purpose, once every six 
months while in hospital. 

The Judicial Authority is a County Court Judge, a Stipendiary 

Magistrate, or one of the Justices of the Peace appointed annually 

for the purpose by the Justices of the County concerned. 

II. A statement of particulars with reference to the history and 

condition of the insane person. If the insane person has already 

been received into an asylum under an Urgency Order, the date on 

which the order was presented must be given. 

III. Two medical certificates on separate forms. 

In each certificate the name, designation, and address of the 

person must be given ; a declaration that the signator is a regis¬ 

tered medical practitioner ; the date upon which his examination 

was made, and the address at which it was made ; a statement of 

facts indicative of insanity observed by the signator at the 

examination ; similar facts observed by others, Avhose full 

description must be such that their identity may easily be estab¬ 

lished ; a statement of the bodily health of the insane person, 

with reference to fitness for removal ; a declaration that the 

signator has first read Section 317 of the Lunacy Act, 1890, before 

gnmting the certificate ; and the signature, the date of signature, 

and the^^address of the signator. ' t t-i 
IT. The Reception Order, which is signed by the Judicial 

Authority, who, before signing, must 

Re satisfied with the evidence contained in the medical certifi- 

the 

cates ; or, 
Aoiioint a date within seven days of the presentation of the 

petition for its consideration ; at which diet he may, however, 

adiourn consideration until some subsecpient tlate, within 

fourteen days of the date of the ])resentation of the petition ; 

or, ho may 

N'isit the alleged lunatic. 

When the 

detention 

Reception Order is signed it becomes the Order for 

of the patient in the place named in the Order, and ' 
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permits the necessary stei)s to be taken for the n'lnoval ot the 

^ 'Sn the event of the -Jndicial Antliority being dissatisfied with 
the evidence of insanity and dismissing the ]ietition, and another 
])etition being ])resented as to the same allegedly insane ])erson, 

the ])erson presenting such other ])etition must :— 

In making out the ncAv petition, state that a previous petition 
had been dismissed, aiid give the reasons for its dismissal ; 

I’rocure from the Lunacy Commisioners a co])y of the statement 
of the reasons for dismissing the previous petition, and 
present this with the new ])etition. 

By an Urgency Order. 

This method is adoj)ted where, either for the welfare of the 
alleged lunatic, or for the public safety, it is expedient to place 
the insane person under care and treatment without delay. The 
Urgency Order must be signed by a near relative ; it must be 
accompanied by a statement of particulars and one medical certifi¬ 
cate. The Order may be made before or after the medical certificate, 
or before or after a petition for a Reception Order is presented. If 
made before, the fact must be stated in the petition ; if after the 
j)etition has been presented, a copy must be sent forthwith by the 
petitioner to the Judicial Authority. An Lh’gency Order remains in 
force for seven days, or if a petition for a Reception Order is pending, 
then until the petition is finallj^ disposed of. The person signing the 
Urgency Order must personally have seen the allegedly insane 
])erson within two days before signing. 

By an Inquisition. 

Ibis method is used when difficulty is anticipated in dealing 
vith the ])roperty of the insane person. The original procedure by 
this method was slow, cumbrous, and expensive. By the Lunacy 
Act of iShO, the procedure is easier, more ra])id, and less expensive. 
All the necessary powers for granting to any named ])erson full 
control of the property of any lunatic or person of weak mind, eit her 
from disease or age, are ve.st(‘d in a Judge of Lunacy. 

When the person is not under proper care or control, or 
IS cruelly treated or neglected or is wandering at large. 

By Summary Rece])tion Order (by virtue of the Lunacy Act 
< . >, as amended by the National Health Service Act Ifidfit If a 

duly authorised officer of the local health authority— 

(o) has reasonable ground for believing that a person in the area 
ot the anthority is a per,son of unsound mind and a proper 

to a mental hosjut^^ 
(h) IS .satisfied there are no relatives or friends who intend and 

are able to tahe proceedings by ])etition for a Receiition 
Order under the foregoing ])rovisions of this Act ; 
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lie sliall, within three days, give iiotiee tliereof to justice having 
jurisdiction in the place where the said person is. 

A justice, upon receiving such a notice, shall by onler require 
the officer giving the notice to bring the said person before him or 
some other justice having such jurisdiction, at such time, within 
three days of the recei])t of the notice, and at such place as may 
be specified in the order. 

A duly authorised officer of the local health authority or any 
constable, who has reasonable ground for believing that any person 
wandering at large in the area of the authority is a person of unsound 
mind, shall immediately apprehend and take the said person, or 
cause him to be apprehended and taken, before a justice. 

Any justice, upon the information upon oath of any person that 
a ])erson wandering at large within the limits of his jurisdiction is 
of unsound mind, may by order require any constable, or duly 
authorised officer of the local health authority for the area where 
the person is, to apprehend him and bring him before the justice 
making the order, or any justice having jurisdiction where the said 
person is. 

The justice shall then call in a medical practitioner, and shall 
make such examinations and inquiries as he thinks advisable and 
if he is satisfied that the alleged lunatic is a proper person to be 
detained and the medical practitioner signs a certificate with regard 
to the lunatic, then the justice may by order direct the lunatic to 
be received and detained in the institution for lunatics named in 

the order. 
Having considered the ])rocedure in connection with the detention 

of an insane person, the method lor his discharge will next be 
described. A patient detained in any institution for persoius of 
unsound mind, or under care as a single patient, shall, if he is detained 
under a reception order made on petition, be discharged on a direction 
in writing by the person on whose petition the order was made 
or, in the event of this not being possible, by the ])erson vho made 
the last payment on account of the patient, or by the appropriate 
relative. If there is no person qualified to direct the discharge of 
a patient, the Board of Control may order his discharge. 

Voluntary patients and detention without certification. 

Persons may voluntarily desire their own detention in an insti¬ 
tution to {protect them.selves again.st the risk of an attack of mental 
illness which they feel, or may think, is impending. Tn virtue ot 
the Mental Treatment Act, 1980, they may do so by filling m ii 

special form of application which is sent to the suiiermtendent ot 
the mental hospital or home to which they desire admission. No 
further formalities are necessary. The patient may 
into the charge of a jierson approved by the Minister of • 
Should the age of the patient be under sixteen, the application 
must be made by a parent or guardian, and be supported by a 
lecommenltion by the fa.nily .loctor or by a doctor approved for 
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the purpose by the Minister of Health or by the local health 

autho^t^^ 
Such a patient may be discharged from an institution upon 

giving three days* notice in writing of his desire to do so, but if 
under sixteen, the intimation must be made by a parent or guardian. 
Should the patient’s condition become such that he is incapable of 
expressing his w illingness or unwillingness to remain in the institu¬ 
tion, he must be discharged within twenty-eight days provided he 
does not resume his capacity for exjiressing his willingness to remain 
or has been certified insane. If the Minister of Health is of opinion 
that a voluntary patient is unfit to remain on this understanding, 
he* ma}' order tlie person in charge either to discharge the patient 
or to take steps to deal with him either as a person of unsound mind 
or as a person who is likely to benefit by temporary treatment. 
There is also provision in the Act for persons suffering from mental 
ailments which are likely to improve with temporary treatment. 
In these cases, although the patient is incapable of expressing 
willingness or unwillingness to receive treatment, he may be detained, 
upon a written ajiplication signed by a relative to the person in 
charge of the hospital or by a magistrate’s order, in an institution, 
hos|)ital, or home. Certification is not necessary, but the apj)lication 
must be accompank'd by medical recommendations from two doctors 
who have examined the patient, of whom one shall be a medical 
practitioner approved for the purpose by the Minister of Health 
w bile the other may be the patient’s doctor. The medical examina¬ 
tion may be made jointly or separately, and if the latter, the 
examinations must be made within five days of each other and 
such recommendations will only remain in force for a period of 
fourteen days following the last examination. 

The period of detention shall not continue longer than six 
months, except when an early recovery seems reasonably probable, 
when the period may be extended by three months at a time, so 
tliat the total period does not exceed one year. Should the patient 
become mentally capable of expressing his willingness or unwilling¬ 
ness to continue treatment, he cannot be detained, against his wisli 
tor a period longer than twenty-eight days from the date of the 
return ot that capacity, unless again he loses that capacity. 

Mental Deficiency Acts, 1913 and 1927 
(see p. 472). ’ 

ajiplicable to Kngland 

PROCEDURE IN SCOTLAND RESPECTING 

LUNATICS 

tl.oLLac7(Scoiland^Ac7^84''"^ 
and the lLhcv Scotlaldt’ Act ’isnt Act, 1862, 
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The Lunacy (Scotland) Act, 1857. 

By section lio it is ])rovi(lc(l that every medical person, that is, 

every person registered as a ])ractitioner in medicine or surgery, 
under the Medical Act, ISoS, who signs any certilicate under or 

tor the purposes of the Act shall specify therein the facts upon which 

he has formed his o])inion that the person to whom such certificate 

relates is an insane person, an idiot, or a person of unsound mind, 

and shall distinguish in such certificate facts observed by himsell 
from facts communicated to him by others. The section further 

])rovides that no person shall be received into any asylum or house 

under any certificate which purports to be founded only upon facts 
communicated by others. Any person granting a certificate without 

having seen and carefidly examined the person to whom it relates 

or granting a false certificate renders himself liable to severe 

))enalties (section 38). 
Section 71 ])rohibits unqualified persons from practising under 

the Act and makes it incompetent for any medical person who has 
any pecuniary or patrimonial interest or concern with or in any 

asylum or house, or any co-partnership or participation of profits 

with any superintendent of any asylum or house, or whose father, 

brother, or son is such superintendent, to practise or to be employed, 

or to errant certificates under the Act, but does not prevent an} 
medical person so practising, being employed, or granting certificates 

with reference to any asylum or house where no such interest or 

relationship exists. The section further i)rovkles that nothing 

therein contained shall prevent the medical officer of a district 

asylum from granting certificates with reference to any lunatics 

of the district to which the asylum belongs. • • i 
Section 87 makes provision for procedure m cases in v hic i 

insanity stands in bar of trial, and section 88 for cashes of lunatics 

acquitted of a criminal charge on the ground of insanity. 
Section 92 empowers the Slieriff to authorise the 

a lunatic on production to him by a relation or others of a certificate 

rfTo m^hcal persons, approved of by bin,. ‘ 
of fhe lunatic or bearing that he may without risk of inpirv to ttu 

miblic or himself be set at large. The section further authorises 
he (leneral Board of Control in like manner to order the liberation 

f mv luimtic being satisfied, by the certificate of two medical 

nowers are limited to tiie case nn of llie 
Zvered. This restriction was removed by sec lOii . • ) > 

Mental Deficiency and Lunacy (ScotUii.l) yt, I.H.i, 

have now the same authority as the Sheriff. 

an Order for the ' A 
bnuse, of any lunatic, it such lunatic he 
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the coiaitv, or if the asylum or house mentioned in such Order be 
situate within sucli county ; but no Order sliall be granted unless ui^n 
a petition subscribed by the party applying for the same accompanied 
l)y a statement of particulars in the form of Schedule (C) annexed to 
the Act of 1857 (see p. 4(56), and setting forth the degree of relation¬ 
ship or other capacity in wliich the petitioner stands to such lunatic, 
and also accompanied by certificates in the form of Schedule (U) 
annexed to that Act (see p. 4b7), bearing date nithiii fourteen 
clear days next preceding the date of petition, under the hands of 
two medical persons having no immediate or jiecuniary interest 
in the asylum in which the lunatic is to be placed. The Order of 
the Sheriff shall be in the form of Schedule (E) annexed to the 
Act of 1857 (see p. 468). No superintendent of any such public, 
private, or district asylum or house shall receive or detain any 
person without such an Order dated within fourteen clear days 
prior to the reception of such lunatic except in the case of a lunatic 
whose case is duly certified by one medically cjualified person to be 
one of emergency, in which case the lunatic may be detained for a 
period not exceeding three days without an Order. By Section 4 
of the Act of 1866 it is provided that it shall not be lawful for the 
medical superintendent, ordinary medical attendant, or assistant 
medical officer of any asylum, to grant a certificate of insanity 
for the reception of any lunatic, not a pau])er lunatic, into such 
asylum, except a certificate of emergency under section 14 of the 
Act of 1862. Such a certificate cannot however be granted by the 
superintendent of a private asylum. 

Section 15 provides that where any lunatic has been apprehended, 
charged with assault or other offence inferring danger to the lieges, 
or where any lunatic has been found in a state threatening danger 
to the lieges, or in a state offensive to public decency, the Sheriff 
of the county in which such lunatic has been apprehended or found, 
may u])on a})plication by the Procurator-Fiscal, authorised officer, 
under section 112, Lunacy (Scotland) Act, 1857, or other person, 
accomj)anied by a certificate from a medical person, bearing that 
the lunatic is in such state, forthwith commit him to some place of 
safe custody. The Sheriff shall then direct notice to be given in 
some local newspaper, of such commitment, and of his intention to 
inquire into the condition of such lunatic on a stated date, and at 
the same time direct notice of the application to be given to an 
authorised officer of the area of a local health authority within 
which the lunatic has been apiirehended or found, and sucii further 
notice as he shall think fit. If the authorised officer does not within 
twenty-four hours undertake, to the satisfaction of the Sheriff to 

for the safe custody of such lunatic, the 
. heriff shall proceed to take evidence of the condition of such lunatic 
and upon being satisfied that he is a lunatic, and in a state threaten- 

g dmiger to the lieges, or offensive to public decency, commit 

the asvlum t? T'l authorising the superintendent of 
e asylum to which the lunatic is to be committed to receive the 

lunatic, and authorising tlie transmission of the lunatic to such 
40 
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asylum, shall be granted by the Sheriff in respect of every such 

commitment ; ami such lunatic shall be detained in such asylum 
until cured, or until caution is found for his safe custody, in which 

last case the Sheriff may, upon application to that effect and on 

being satisfied as to such caution, and the safety and propriety of 

such custody, authorise the delivery of the lunatic to the person so 

finding security. 
Section 16 provides that on the application of the person at whose 

instance a lunatic is detained in an asylum, the Board may authorise 
his removal or liberation on probation without an Order of the Sheriff. 

Section 17 enacts that the superintendent of any asylum or house 

shall give intimation of the recovery of a lunatic to the person 
at whose instance such lunatic is detained, or in the absence of such 

person to the nearest known relative. If after fourteen days from the 

despatch of such intimation the person to whom the same was 
transmitted does not take steps for the liberation of such lunatic, 

the superintendent shall intimate the facts to the Board, v ho may 
direct inquiry into the circumstances, and if satisfied that the lunatic 

has recovered, or may safely be liberated without risk or nqury to 

the public or himself, may order his discharge forthwith, io tiiltil 

this section, it does not appear that complete recovery of the person 

is requisite, since all that is insisted upon is that the patient has so 
far r^overed that he may safely be liberated without risk or injury 

to the public or himself. , i • „ 
The schedule which is in use under the Act of 1857 for taking, t 

necessary steps for the detention of a patient in an asylum consists 

of the following parts :— 

I. The petition to the Sheriff or his Substitute by the near 

relative of the alleged insane person for authorisation to 
person to a given Lyliim, the date of which petition must be within 

fourteen cleL days following the dates of 
IT The statement of particulars regarding the patiei , 

must be sTgn«l by the petitioner. The form used is that cm,tamed 

in Schedule (C) of the Lunacy Act, 18o7, and is as follov . 

Form of Statement to be lodged with 
for the Reception of a Lunatic. 

Christian name and surname of patient 

a Petition to the Sheriff 

at length. 

Sex and age. 
Married, single, or widowed. 
Condition of life, and jirevioiis occupation (il anj). 

Religious persuasion (so far as known). 

Previous place of abode. 
Place w4iere found and examined. 

Length of time insane. 
Whether first attack. 

■Xli^i^^wherTp^otiy under examination and treatment. 

Duration of existing attack. 
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Supposed cause. 
VV’liether subject to epilej)sy. 
Whether suicidal. 
Whether dangerous to others. 
Christian name and surname and j)lace of abode of nearest 

known relative of the patient, and degree of relationship 
(if known), and whether any member of his family kno^\•n 

to be or to have been insane. 
Special circumstances (if any) preventing the insertion of any 

of the above particulars. 

I certify, that to the best of my knowledge the above particidars 
are correctly stated. 

Dated this day of One thousand niiie 
hundred and . [Signature of person appljdng.j 

In the printed Form of Petition in general use the word 
“ lunatic ” has been changed to the word “ patient.” It is most 
important that the definition of the expression ” lunatic,” given in 
section 1 of the Act of 1S(52, should be kept clearly in the miiul 
of the practitioner. It reads as follows : ” The word ‘ lunatic ’ 
shall mean and include ever}’ person certified by two medical persons 
to be a lunatic, an insane person, an ifliot, or a person of unsound 
mind.” These terms are not defined but mean nothing more than 
a person of unsound mind. In view of the definition of ” idiot ” 
in the Mental Deficiency and Lunacy (Scotland) Act, 1913, that 
term in the Act of 18(52 appears to have been superseded (see p. 4(57). 

III. Medical Certificate (No. 1), and Medical Certificate 
(No. 2). 

The form of Medical Certificate given in Schedule (D) of the 
Lunacy Act of 1857, is as follows 

I, the undersigned [set forth the qualification entitUnq the person 
certifying to grant the certificate], and being in actual practice as a 
[physician, surgeon, or otherwise as the case may be] do hereby certifv 

“'“t I ‘lay at [insert II,e street and 
nmnber of the house {,f anij) or other tike iMrtkulars] in the County 

° . separately from anv other medicnl 
liractitioner visited and personally examined A. B. [insert desinna 
tion and res,depute], and that the said A. B. is a perami of iinsound 

aii,T tr“^“" I'’' / 'Ittained under care 

wiLv[nr;round.:;vl,‘:A‘ ' "P™ the 

Othlr “feet's*;!? by myttelf (stale the facts). 
ther facts {if any) indicating insanity communicated to me 

by others (stale the information and from uZn) 

I .aSs* ‘ 7"“'' and place of abode.] 
hundred and ^ thousand nine 
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Reception Order. 

IV. The Order of the Sheriff, for transmission and reception of 

the lunatic, given in tlie form of Schedule (E) annexed to the Act 

of 1857 sets forth :— 

His name and judicial office. 

The fact that a petition and medical certificates, which state 

that the alleged hmatic is of unsound mind, and that he 

ought to be detained in an asylum, have been submitted 

to him. 
Order for detention of the person named. 

Date ; and signature of Sheriff. 

This Order is addressed to the superintendent of the asylum, 

named in the Order, in which the person is to be detained under 

care and treatment. 

Emergency certificate. 

The lunatic, in cases where there are risks to his own safety, 

or to that of the public, may in virtue of section 14 of the Act of 

1862 be committed upon one medical certificate. This section 

states : “ provided that the superintendent of any Public, Private, 

or District Asylum may receive and detain therein, for any period 

not exceeding three days, and without any Order of the Sheriff 
any person as a hmatic, whose case is duly certified to be one of 

emergency by one medical person qualified as aforesaid.” The 

certificate in ‘this case is termed the Certificate of Emergency, and 

is accompanied by an application by a relative. 
The Certificate of Emergency is not a scheduled certificate, but 

its terms are as follows :— 

I the undersigned [set forth full name of certifier], being [set forth 
the qualifications of the certifier] hereby certify on soul and conscience 

that 1 have this day at [set forth particulars as to place of examina¬ 
tion] in the County of , seen and personally 
examined [designate the patient and his residence] and that the said 

person is of unsound mind and a proper patient to be placed m a 

mental hos])ital, and is in a sufficiently good state of bodily health, 

at this date, to be removed to the mental hospital at • 
And 1 further certify that tlie case of the said person is one o 
^ rSignature.J 

emergency. thousand nine 
Dated this 

hundred and 

As it is usually anticipated that a petition to 
Reception Order will lie presented during the period the <^^rtihcate 

of Einergencv is in force, it is customary although not obligatory 
ff r tScU)r who signs the Certificate of Emergency also to complete 

the Medical Certificate given m Schedule (D) of the Lunacy c 

1857 (see p. 467). 
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The Certificate of Emergency should be aecompanied by the 
following additional document, which should be filled up by the 

applicant:— 

1 hereby request the superintendent of the \n(tme of mental 
hospital to be inserted] to receive therein [name of patient] to whom 
the foregoing Certificate of Emergency refers. 

Relationship or other capacity j 
in which applicant stands -. 
to jiatient. J 

Signature and Address. 

Date. 

In the case of a lunatic wandering at large, the Procurator-Fiscal 
initiates the procedure for his detention by instituting an inquiry 
in lunacy before the Sheriff, and the lunatic is committed upon the 
certificates of two medical practitioners ^\•ho have been named by 
the Sheriff on the petition of the Fiscal. 

Detention of involuntary patients in other than mental hospitals. 

By virtue of the Lunacy (Scotland) Act, 1857, provision is 
made for the reception and detention of certain patients. This 
class of patient is composed of persons whose mental illness is 
unconfirmed and in whose instance it is considered expedient, 
with a view to recovery, that they should be temporarily detained. 
To secure this end such patients may be admitted on one 
medical certificate to a nursing home or ])rivate dwelling specially 
licensed for the purpose and the period of detention is limited to 
six months. 

Voluntary patients. 

Section 15 of the Act of 1806 makes provision for allow¬ 
ing persons to enter asylums voluntarily. It provides, that 
it shall be lawful for the superintendent of any asylum, with 
the previous assent in writing of the Board, which assent shall 
not be given without written application by the patient, to 
entertain and keeji in such asylum, as a boarder, any person 
who IS desirous of submitting himself to treatment, but whose 
mental condition is not such as to render it legal to grant 
certificates of insanity in liis case. The only formality required 

to the Boaul and the other to the medical superintendent 
of die institution to rvhicli he desires adinissioii, statini; that he 
wishes to p ace hniiself under care and treatment as a Uliintary 

after ^a for »iore than three 
sl^^“s^hnn "-ire to leave 



470 M EI) ICA L JUKI SPRUI)ENCE 

PROCEDURE IN SCOTLAND—MENTAL DEFICIENCY 

Mental Deficiency and Lunacy (Scotland) Act, 1913. 

The following provisions have a medico-legal bearing. 

Section 1 defines defectives as— 

Idiots ; that is to say, ]iersons so deeply defective in mind from 

birth or from an early age as to be unable to guard them¬ 
selves against common physical dangers. 

Imbeciles; persons in whom there exists from birth or from 

an early age mental defectiveness not amounting to idiocy, 

yet so pronounced that they are incapable of managing 
themselves or their affairs, or, in the case of children, of being 

taught to do so. 
Feeble-minded persons or morons ; persons in whom there 

exists from birth or from an early age mental defectiveness 

not amounting to imbecility, yet so pronounced that they 
require care, supervision, and control for their own protection 

or for the protection of others, or, in the case of children, 

that they by reason of such defectiveness appear to be 

]iermanently incapable of receiving proper benefit from 

instruction in ordinary schools. 
Moral imbeciles ; persons who from an early age display some 

permanent mental defect coupled with strong vicious or 

criminal propensities on wliich punishment has had little 

or no deterrent effect. 

Section 3 describes the circumstances under which defectives 

are dealt with. Sub-section 1 enacts that a ])erson who is a defective 

shall be subject to be dealt with, if in addition to being a defecti\ e, 

he is a person :— 

who is found neglected, abandoned, or without visible means 

of support, or cruelly treated ; or 
who is found guilty of any offence punishable in the case ot an 

adult with imprisonment, or who is ordered or found liable 

to be ordered to be sent to an industrial school , or 
who is undergoing a sentence of im])risonment (except under 

civil iirocess) or is undergoing detention in a place of detention 

1)V order of court, or in a reformatory or industrial school 

or in an inebriate reformatory or in any asylum or other 

lawful place of detention for lunatics or a state mental 

vvhoTs^an habitual drunkard within tlic meaning of the Inebriates 

in ndmse’erse notice l.as l,een given l,y the E.lneation Authority ; 

wlio, being a woman and immarried, is in „(■ 
relief at anv tin.e during lier ,,regnancy or at tl.e time ol 

birth of her child ; or 
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who diirin‘>- any consecutive period of six months in the year 
iimnediatelv preceding the commencement of proceedings 
under this Act, has been in receipt of assistance through the 
National Assistance Act, 1948, in accommodation provided 
under Part III, Local Authorities Services, on three or more 

than three occasions. 
In the case of defectives under the age of sixteen, who are capable 

of education, the local authority concerned is the Education 
Authority, and in the case of defectives incapable of education or of 
defectives over sixteen years of age, the local authority is the local 
health authority within the meaning of the National Health Service 

(Scotland) Act, 1947. 
Section 6 provides that :— 
A judicial order may be obtained upon an application to the 

Sheriff by petition of any relative or person contributing 
towards the support of the alleged defective, or by the local 
authority concerned, or by the Procurator-Fiscal in cases 
reported to him ; 

The petition should be accompanied by two medical certificates, 
signed not more than one month previous to presentation of 
jietition, one to be signed by a practitioner approved for the 
purpose by the Board, and the other, whenever practicable, 
by the usual medical attendant of the defective, if any, 
and by a statutory declaration signed by or on behalf of 
the petitioner and by at least one other person, who may be 
one of the medical certifiers, stating that (a) the person 
to whom the petition relates is a defective within the 
meaning of the Act, and the class of defectives to which he 
belongs, (h) that that person is subject to be dealt with 
under the Act and the circumstances which render him so 
subject, and (c) whether or not a petition under this section 
or a petition for an Order under the Lunacy Acts has 
previously been presented relating to that person, and if 

^ so, the date thereof and the result of the proceedings thereon. 
Section 4b deals with the protection of defectives from acts of 

sexual immorality or procuration. 

Any person who unlawfully and carnally knows, or attempts 
to have unlawful carnal knowledge of, any woman or girl 
Mho is a defective under the Act, under care or treatment 
m an institution or certified house, or placed out on licence 
therelrom, or under guardianship under the Act, under 
circum.stances which do not amount to rape, but which 
prove that the offender knew at the time of the commission 
o the offence that the Moman or girl was under such care 
or treatment, or so placed out or under guardianship, shall 
be giulty of a crime or offence. ^ 

“the acomili'''’ ‘I'e j>'r.v are satisfied tliat 
2rai?h mt Vre* t ‘‘s stated in tlie above para- 
graph, but aie not satisfied that he is guilty of rape the iurv 
may aequ.t h„n of rape and find hin^nilly of that Xnc" 
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Section 5() extends the same protection from acts of sexual im¬ 

morality to women and girls who are lunatics duly certified under the 
Lunacy Acts as to women and girls who are defectives under this Act. 

Section 10 of the Uriminal Law Amendment Act, 1885, shall 

apply in the case of a woman or girl who is a defective in 

the same manner as it applies in the case of a girl who is 
under the age of sixteen years (see p. 425). 

In 1946, at a sitting of the Glasgow High Court of Justiciary, 
William Martin was charged with the murder of a man by shooting 

and with the attempted murder of another man. The accused was 

not insane and was certified as fit to plead. He was found not 

guilty of attempted murder, but guilty of cidpable homicide. The 

prisoner was found defective within the meaning of the Mental 

Deficiency and Lunacy (Scotland) Act, 1913. In his summing-up 

at the trial, Lord Mackay expressed the view that the 1913 Act 

applied only to crimes of punishment by penal servitude, and that, 

if the jury found Martin guilty of murder it could not be applied. 

If it was applicable in such cases, he said, we would have the 

dangerous situation of our institutions crowded with feeble-minded 
persons convicted of murder. The charge was deserted simpliciter 

by Lord Mackay at a continued diet in the High Cburt in Edinburgh. 

It was stated lyv the Lord Advocate that an instruction had been 
issued to the Procurator-Fiscal, Glasgow, to take certain steps under 

the Mental Deficiency Act. These steps had been taken and a warrant 

for Martin’s detention under the Act was ])laced before his Lordship. 

In making an Order to desert the diet. Lord Mackay said that the 
jury, in order to found the subsequent proceedings, had to make a 

finding which was, in his opinion, not a verdict of guilty, or a verdict 

of any sort, except a verdict of fact. That finding, he said, should 

not anywhere be treated as a finding of guilt against Martin, e\en 

of culpable homicide. Martin was committed to an institution for 

mental defectives under a judicial order granted at Glasgow Sheriff 

Court. It is believed that never before have the provisions of the 

Mental Deficiencv and Lunacy Act been involved in a murder trial. 

PROCEDURE IN ENGLAND—MENTAL DEFICIENCY 

The law concerning mental defectives in England is pverned 
by the Mental Deficiency Act, 1913. Tliis act was snnilar m its 
provisions to the Scottisii Act, ljut vns aniemlec hy he Menta 
DeHciencv Act, 1927. 'I’liis latter Act iirovides tliat the mental 
defectiveness need not have existed from hirtli or from an early 
age, but that the coinlition of arrested or mcomplete development 
of mind may have arisen during the hrst eighteen years of life, 
whether from inherent causes or induced by disease or injiiit . bo 
far as England is concerned, mental deficiency “"(^^^ihre 
of arrested or incomplete development of mind existing hi lore 
the age of eighteen years, whether arising from inherent causes 
or induced by disease or injury. 
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Mental tests of intelligence. 

These special tests are based on the work of Biiiet and Simon which 
has been modified by Terman ^ and others. A number of authorities 
hold the view that the results of intelligence tests should never be 
used alone in assessing the degree of mental defectiveness. Hender¬ 
son and Gillespie ^ express the view that the capacities and resources 
of a person can be assessed only by all-round observation, by careful 
history-taking, and by an examiner of wide experience of morbid 

as well as normal reactions. 

MEDICAL CERTIFICATES OF LUNACY 

From what has preceded, it will be obvious that the medical 
certificate plays a most important part in a petition for the deten¬ 
tion of a person of unsound mind. Since certification forms the 
pivot upon which the whole procedure for the detention of an 
insane person turns, it is imperative that all members of the medical 
profession should not only make themselves conversant with the 
signs and symptoms of insanity and other allied mental conditions, 
but that they should exercise the duty of certification in the most 
conscientious and painstaking manner. It is therefore necessar\' 
to describe the legal essentials associated with this duty. 

What does the law demand of the medical practitioner who 

signs a certificate of lunacy ? 

In England : 

He must not be related to the petitioner, for example (where 
petitioner is a man), as father, father-in-law, son, son-in-law 
brother, or brother-in-law. 

He must not be a partner or assistant of the other signator. 
He must not be the person under whose charge the alleged 

lunatic is to be placed or the usual medical attendant of an 
insane person in a “ single-patient ” house, if he has signed 
the medical certificate upon which the Reception Order or 
Urgency Order is based. 

He must not be a person interested in the pavments on account 
of the patient, or in the profits of the institution in which 
the alleged lunatic is to be placed. 

I he examination upon which the certificate is founded must 

f ^ before the pre- 
^.entation of the petition, or within two Lar days where 
an Urgency Order is used. 

xVXnlTof ?he other practitioner. 
anrl f ^ ! certificate must be definite and clearly expressed 

the -Sy of 
intelligent individual eonv.ne.ng to any average 
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One of the certificates should be given by the usual medical 

attendant of the alleged insane person, or, if not, the reason 
shoidd be stated. 

Before granting the certificate, the signator must have read 

over Section 317 of the Lunacy Act of 1890. [“Any person 

who makes a wilful misstatement of any material fact in 

any medical or other certificate, or in any statement or 

report of bodily or mental condition under this Act, shall 
be guilty of a misdemeanour.”] 

The foregoing extract from this section is printed at the end of 

the Form of Medical Certificate. 

In England the two blank certificates are printed on separate 

schedules. 

In Scotland : 

He must not be related to the superintendent of the asylum 

or house into which a patient is to be placed, as son, brother, or 

father. 
He must not have any pecuniary or patrimonial interest or 

concern with or in the asylum or house into which a patient 

certified by him is to be placed, or have any co-partnership 

or participation of profits with the superintendent of any 

such asylum or house. 
He must examine a patient before granting a medical certificate 

of his lunacy within fourteen days preceding the date of 

petition to the Sheriff, and he must be in actual practice. 

His certificate must show that, on the date and at the place 

named, he personally and separately, from any other medical 
practitioner, examined the person named in the certificate. 

The certificate must specify the facts on which an opinion of 
insanity has been formed, (a) as ascertained by himself from 

examination of the lunatic, and (b) as ascertained from other 

persons named and designated. , ,, 
The certificate must be attested “ on soul and conscience. 

In Scotland both blank certificates are printed on the same 

schedule. 

What is meant in law by an examination made “ separately 

from any other practitioner ? 

however, quite a common ])ractice in 

practitioner to call in a specialist and for 
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of tlie patient, when the previous history and ])resent condition of 
tlie patient are fully explained to the specialist before he makes his 

examination. 
It might be held illegal for both doctors to sign certificates 

under such circumstances, even although the examination of the 
patient by one has been immediately followed by an examination 
made by the other. It is, therefore, advisable for the consultant 
to examine the patient first and the usual medical attendant to 
do so later on the same day or on the following day. Such procedure 
will conform to both the spirit and the letter of the law. 

The medical certificate of lunacy is a legal document, and in it 
mu.st be embodied the identity of the signator and also of other 
persons. Technical error arising from want of identity will invalidate 
the certificate. For example, if the signator omitted to give the 
necessary identity of the persons who have provided him with the 
“ facts observed by others,” the certificate would be null and 
void, since upon the facts so given he has partly established his 
opinion of the insanity of the person named in the certificate. 

Probably there is no more common fault in .such certificates than 
imperfectly or improperly exjires.sed data upon which the o])inion of 
insanity has been determined, or from Mhich it has been deduced. 
The certifier should always remember that it is insufficient that be 
alone is convinced of the in.sanity of the person, since the facts which 
he has observed of the insanity must satisfy the mind of the 
Judicial Authority and convince him that the patient, whom he has 
never seen, is insane. It is not enough to say that the person is 
suffering from delusions which the certifier may know are delusions ; 
he must state that he has incjuired into the truth or reality of the 
patient s statements and has proved them to be unfounded. 

No statements which fall within the sphere of verification should 
be used as evidence of insanity unless and until they have been 
proved to be non-existent, aiwl tins should be stated in the certificate. 
Language which is capable of conveving to different minds other 
reasonable meanings than that intended should not be used in 
the certificate. Such words as “ incoherent,” “ irrational,” 

morose, wild, or such phra.ses as “ curious in manner,” or, 
behaves absurdly, should be avoided, since there are no standards 

by which the average mind can grasp the precise meaning intended 
to be conv'eyed. 

The certifier should, therefore, state facts which bv themselves 

to™ioi,alitU niT'"‘’‘'.f!"’"''' ‘''‘o instances of'incohercncv, 

wl.ich tte plIiLt 7xhihul'‘7^';ife certZat 
should be used instead of lircinounr AalUsLrt 

fnmZ“r.o'r: 'easfiv’'’‘'Tr'''Tr" -It ".t'lSsZ 
has a" te7h,%ood'f„Z Tias's :.'''' f/i»fy ‘‘intself that he 

that the o|,inion express;,! can be7u<l7<nt'7!o'',,^t!,t™raS Ze! 
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Protection of practitioner against wrongful certification. 

In England. 

Protection to medical practitioners against actions arising out of 

certification of lunacy was recognised by the Lunacy Act, 1890. 
It enacted that ;— 

“ A person who before the passing of this Act has signed or carried 

out or done any act with a view to sign or carry out an order pur¬ 

porting to be a Reception Order, or a certificate that a person is of 

unsound mind, and a person who, after the passmg of this Act, 

presents a petition for any such order, or signs or carries out or does 

any act with a view to sign or carry out an order purporting to be 

a Reception Order, or any report or certificate purporting to be a 

report or certificate under this Act, or does anything in pursuance of 

this Act, shall not be liable to any civil or criminal proceedings, 

whether on the ground of want of jurisdiction or on any other 

ground, if such person has acted in good faith and with reasonable 

care. 
“If any proceedings are taken against any person for signing or 

carrying out, or doing any act with a view to sign or carry out any 
such order, report, or certificate, or presenting any such petition 

as in the preceding sub-section mentioned, or doing anything in 

pursuance of this Act, such proceedings may, upon summary applica¬ 

tion to the High Court or a Judge thereof, be stayed upon such terms 

as to costs and otherwise as the Court or Judge may think fit, if the 

Court or Judge is satisfied that there is no reasonable ground for 

alleging want of good faith or reasonable care. 

The Mental Treatment Act, 1930. 

This Act affords increased protection to members of the medical 

iwofession against claims alleging negligent certification m lunacy 

proceedings. No civil or criminal action can be brought against a 

,'loctor, in this respect, without leave of the High Court, winch leave 
is not granted unless the Court is satisfied that there is a siibstaiitial 

ground for alleging bad faith or lack of reasonable care. The onus 

of proof thus now rests upon the plaintiff. 

In Scotland. 

Similar iirovision to the terms expressed in the first sub-section 

of the Lunacy Act of 1890, as ap])licable to England, 
by sectir ^ of the Mental Deficiency and Lunacy (Scotland) 

VVdiile however such enactinents as the toiegoiiig uiU not 

pre^Lit the raising’of aetions, the practitioner 'f'" 
toX requirements of the law may rest assured that the law will 

jirotect him. 
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TESTAMENTARY CAPACITY 

The duty of giving evidence as to the testainentary capacity of 
a testator iisnally falls upon medical witnesses, although it is not 

confined to them. i r i.- • 4.1 

In the case of a dis])uted will in which the ground of action is the 
incapacity of the testator to make such will, doubtless the evidence 
of the medical attendants of the testator would, as a general rule, 
prove of the greatest value. It is therefore advisable for practi¬ 
tioners, in order to maintain an attitude free from the semblance 
of bias or partiality, to avoid being witnesses to documents of a 

testamentary nature. 
In probate suits, the ultimate burden of proving testamentary 

incapacity rests on the party contesting the will. 
For a will to be valid, from the medico-legal point of view, the 

testator must be in possession of a “ sound and disposing mind.” 
This state of mind, however, may be quite consistent with certain 
departures from sanity, and it may be inconsistent with an absence 
of insanity in the ordinary sense, where, for example, by reason 
of degenerativ^e changes in the brain of an old person, the mind 
has become weakened and facile. If the legal definitions of what 
constitutes a sound and disposing mind are reviewed, it will be 
found that probably one of the best definitions is that given by 
Lord Cockburn in the case of Banks v. Goodfellow.^ He stated that 
if the human instincts and affections, or the moral sense, became 
perverted by disease, if insane suspicion or aversion took the place 
of rational affection, if reason and judgment were lost and the mind 
became a prey to insane delusions, calculated to interfere with and 
destroy its functions, and to lead to a testamentary disposition due 
only to their baneful influence, then the will was bad. If, however, 
the testator had an insane delusion, but it did not affect the general 
faculties of the mind and had no effect on the will, the mere fact 
that he had it did not take away his testamentary capacity. 

Ihe law admits that there may be sufficient intelligence remain¬ 
ing, although reduced from an average standard, for the legal exerci.se 
of the di.sposition of an estate. This is well exemplified in many legal 
decisions in cases in which the testators were the acknowledged 
subjects of delusions, sometimes of a most definite character, 
further the reasonable nature of the document is an im])ortant 
element. It is therefore apparent that the law allows considerable 
latitude in the interiiretation of the mental state with reference 
to testamentary capacity. 

A bicid interval is not necessarily a comjilete restoration to 
mental vigour jireviously enjoyed nor is it merelv the cessation 
or suppre.ssion of the .symptoms of in.sanity. The 'luirden of proof 
ot Ijicid interval rests on the party asserting its existence. 

Ihe teshitor should have a sound and dispo.sing mind either at 

the actual moment of its execution. Tlie law does not demand that 
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this state of mind should exist on both these occasions, hut in the 

case of a holograph will it must exist at the time when the will 

IS made and signed by the testator. The testator must fully 
comjwehend :— 

that he is disposing of his property to the person or j)ersons named ; 
the extent of his possessions of which he is disposing ; 

the nature and effect of his act in its bearings on the claims of 
others, which should have had his consideration. 

It is also necessary that :— 

the instructions for the preparation of the will have been given, 

and its subsequent execution made voluntarily and without 
any undue influence by any other person. 

Thus the cjuestion which the medical practitioner has to answer 

is, whether the testator is, or was, in a mental condition, by reason 

of natural incapacity, old age, illness, or insanity, such as to render 

him incapable of understanding that he is, or was, dis])osing of his 

property to a certain person or persons, or of knowing the extent of 

his estate, and of understanding the nature and effect of his act 

with relation to the natural claims of those excluded from the wiU. 

The only means available to the practitioner for answering the 

question are afforded by the behaviour and statements of the 

testator, either in connection with the act of testamentary disposi¬ 
tion, or with reference to the acts of his daily life and his contacts 

with those around him. Even with evidence of mental impairment 

in one direction, it still remains to be considered whether the degree 

and character of the impairment prejudices the ability of the 

testator to dispose of his estate in a proper fashion. The testamentary 

capacity of an aphasic person can only be measured by the character 

and extent of the brain lesion and its effects ujion the receptivity 

of the mind. 
The Inheritance (Family Provisions) Act, 1938, which is ai)pli- 

cable only to England, authorises husbands, wives, unmarried 

daughters, infant sons, or other incapacitated children of the deceased 

to apply to the courts to alter the will where it is ^^^t to have 
made reasonable provision for their maintenance.” Such applica¬ 

tions must not raise the issue of the soundness of the testator’s mind. 

I)es])ite tins judge-made ruling, the absence of a “sound and 

disposiim niind ” can still be relied upon as a ground for upsetting 
the will altogether. Thus in England, as in Scotland, it is not 

])ossible for a testator completely to disinherit those standing m 

close family relationship. 

Management of property of person mentally incapacitated. 

When a person, liy reason of mental incapacity% is precluded 

from managing his affairs efficiently, a legal apiihcatmn to the court 

mav be made by relatives or friends of that ])erson for the ai)})omt- 

meiit of someone to administer his affairs. Frequently such mentally 

affected persons are not confined to an asylum. 
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Procedure in England. 

Rv the Lunacy Act, 1908, a Judge in Lunacy may appoint a 
Receiver. The application must be supjmrted by two medical 
certificates which embody the reason for the view expressed that 
the person concerned is incompetent to manage his affairs, or of 
giving direction for their management, on account of mental infirmity 

whether from disease or age. 

Procedure in Seotland. 

The application for the appointment of a Judicial Factor or 
Curator Bonis is made either by petition to the Court of Session, 
or, where the yearly value of the estate does not exceed £100, by 
application to the Sheriff. The person concerned must be mentally 
unfit to manage his affairs, but it is not necessary that he be 
absolutely insane. Prima facie evidence of incapacity is the produc¬ 
tion of two medical certificates signed by two practitioners, “ on 
soul and con-science,” to the effect that the person is incapable 
of managing his affairs and stating specifically the cause and its 
duration, copies of which are appended to the principal petition 
or application. One of the certificates at least should be given by 
one unconnected with the asylum should the ])erson be detained. 
The certificates should include the date and place of interviewing 
such person, and should be dated within the period of one montli 
prior to the presentation of the application. The petitioner usually 
makes a nomination for a Curator Bonis and the court may accept 
the nominee and appoint him as Curator. The petition or a])i)lication 
contains the name of the ])erson suggested for aj)])ointment as 
Judicial Factor or Curator Bonis, but if the nomination is objected 
to on the ground of adverse interest or for other reason, aiul such 
objection is upheld, the court may a])point some other suitable 
party. ^ The effect of the a])pointment is to })ut the Curator in such 
person’s place and to supersede the latter in dealing with the e.state. 

CRIMINAL RESPONSIBILITY 

Berore discussing the medico-legal aspects of criminal responsi¬ 
bility m relation to mental states, it is perhajis expedient to review 
the law in relation to criminal offences committed by insane persons. 

Law relating to criminal oflfences and insanity. 

England. 

Ihe statutory enactments connected with insanitv as 
emerge m the case of persons charged with crime or off'eiu 
which are of medico-legal interest, eomprise :_ 

Criminal Lunatics Act, 1880. 
Trial of Lunatics Act, 1883. 
Criminal Lunatics Act, 1884. 
Criminal Appeal Act, 1907. 

may 
and 
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Criminal Lunatics Act, 1800, 

The jjrincipal provision of this Act is contained in section 2 

which provides that if any person indicted for any offence is insane, 

and is found upon arraignment to be so by a jury lawfully im¬ 

panelled for that purpose, so that he cannot be tried upon such 

indictment, or if upon the trial of any person so indicted he shall 

appear to the jury to be insane, it shall be lawful for the Court before 

whom he is brought to direct such finding to be recorded, and 

thereupon to order him to be kept in strict custody until His Majesty’s 

pleasure is knoum. If any person charged with any offence is 

brought before any Court to be discharged for want of prosecution, 

and he appears to be insane, it shall be lawful for the Court to order 

a jury to be impanelled to try the sanity of such person ; and if 

the jury so impanelled find that he is insane, the Court may order 

him to be kept in strict custody until His Majesty’s pleasure is 

known. 

Trial of Lunatics Act, 1883. 

Section 2 of this Act provides that where in any indictment 

or information any act or omission is charged against any person 

as an offence, and it is given in evidence on his trial that he was 

insane, so as not to be responsible according to law for his actions 

at the time the act was done or omission made, and it appears to 

the jury that he did the act or made the omission charged, but was 

insane at the time when he did or made the same, the jury shall 

return a special verdict to the effect that the accused was guilty of 

the act or omission charged against him, but was insane at the time 

when he did the act or made the omission. Where such a special 

verdict is found, the Court shall order the accused to be kept in 
custody as a Broadmoor patient in such place and in such manner as 

the Court shall direct till His Majesty’s pleasure is known, and it 

shall be lawful for His Majesty, from time to time, to give such order 

for the safe custody of such person during pleasure in such place 

and in such manner as to His Majesty may seem fit. 

Criminal Lunatics Act, 1884. 

This Act consolidated and amended the law relating to Broadmoor 

patients. Its princiiial provisions are to be found m sections 

'XcHon 2 provides that where it appears to any tv o members 

of the visiting committee of a prison that a prisoner m such prison, 

not being under sentence of death, is insane, they shall call to their 

assisCmce two legallv qualified medical practitioners, ami such 

members and practitioners shall examine the prisoner and 

as To his insanity, and after such examination and inquiry ma> 

tTetsTs/a sentence of deadi, if it apj^ars 

to a Sccrcurv of Stlte, eiti.er by .neans of a cert.fioate H.gne.l by 
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two ineinbers of the visiting committee of the prison in which such 
prisoner is confined, or by any other means, that there is reason to 
believe such prisoner is insane, tlie Secretary of State shall appoint 
two or more legally (pialified medical practitioners, who shall forth¬ 
with examine the prisoner and inquire as to his insanity, and after 
such examination and inquiry such practitioners shall make a 
report in writing to the Secretary of State, and they, or the majority 
of them, may certify in writing that he is insane. 

By section 3 it is j)rovided that where it is certified by two 
legally qualified medical practitioners that a person being a Broad¬ 
moor ])atient (not being a ])erson with respect to whom a special 
verdict has been returned that he was guilty of the act or omission 
charged against him, but was insane at the time when he committed 
the act or made the omission) is sane, a Secretary of State, if satisfied 
that it is ])ro})er so to do, may by warrant direct such person to be 
remitted to prison to be dealt with according to law. 

Section 4 enacts that the siqoerintendent of any asylum or other 
place in which any Broadmoor patient is detained shall make a 
report not less than once a year to a Secretary of State giving such 
particulars as such Secretary may require of the condition and 
circumstances of every Broadmoor patient in such asylum or place, 
and such Secretary shall at least, once in every three vears, take 
into consideration the condition, history, and circumstances of such 
Broadmoor patient, and determine whether he ought to be dis¬ 
charged or otherwise dealt with, and further that where a Broadmoor 
patient is conditionally discharged, a report of his condition shall 
be made to a Secretary of State by such superintendent at such 
times and containing such particulars as may be required by the 
warrant of discharge. (The term “ Broadmoor^patient ” is emiiloyed 
m the Criminal Justice Act, 1948, to describe persons of un.sound 
mind who have been ordered to be kept in State IVIental Hospitals 
111 strict custody until His Majesty’s pleasure be known.) 

Procedure at trial. 

The issue to be tried is the state of the prisoner’s mind at the 
date of arraignment, and evidence as to this must be led The 
jury may find that the prisoner is insane, and when this is so 

teJnrr " ^on^ned during His Majesty’s 

1 he jury may, on the other hand, find that the iirisoner is sane 
and 111 this event the jirisoner must plead to the indictment 

Should a i.risoner who is mentaUy unfit to plead be placed uimn 

him to ,;e .letainecl 

the prisoner is sane or tnsai LTf " •^"tlier 
he was sane at the time when of the trial, but whether 
committed. orinie charged against him was 

31 
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By the Trial of Lunatics Act, 1883, it is enacted tliat, in such 
cases, when it is found by the jury that the prisoner was insane 
wlien the crime was committed, the jury will return a verdict of 
guilty but insane. The judge will then order the jirisoner to be 
detained during His Majesty’s pleasure. The term, “ to be kept in 
strict custody until His Majesty’s pleasure shall be known,” usually 
means detention for life, consequently insanity as a defence is rarel}' 
put forward in other than charges of murder. 

Criminal Appeal Act, 1907. 

This Act by section 5 provides that if on any appeal it appears 
to the Court of Criminal Appeal that, although the appellant was 
guilty of the act or omission charged against him, he was insane at 
the time the act was done or the omission made so as not to be 
responsible according to law for his actions, the court may quash 
the sentence passed at the trial and order appellant to be kept in 
custody as a Broadmoor ])atient under the Trial of Lunatics Act, 
1883, in the same manner as if a special verdict had been found by 
the jury under that Act. 

In the case of R. v. Dashwood,^ the question of the defence 
of insanity was raised on appeal. The Court of Appeal pointed out 
that it had no power to order a new trial by jury and that it would 
require some very remarkable circumstances to justify the Court 
in turning itself into a tribunal of fact to decide such an important 
matter as insanity when that matter had been deliberately withheld 
from the consideration of the jury by the person who was asking 
them to embark upon the inquiry. After his conviction the accused 
changed his mind and seemed to have been only too willing to 
rely on the defence of insanity. To grant the application before 
them would be to open the door to every person charged with any 
serious crime before a jnry to instruct his counsel to run such defence 
as he thought right at the trial, and if that defence failed, to come 
to the Appeal Court and ask that his state of mind shoidd be inquired 
into, and to invite the Court to say that the proper verdict would be 
that he was insane. In their view, the Act which defined the powers 

of the Court jirecluded them from doing such a thing. 

Scotland. 
The statutory enactments, of medico-legal interest, are the 

Lunacy Act of 1857 and the Criminal and Dangerous Lunatics 

(Scotland) Amendment Act, 1871. 

Lunacy Act, 1857. 

The relevant sections of this Act arc sections 87 and 88. 
Section 87 provides that where any person charged under c > 

indictment or criminal libel with the commission of any crime shall be 
found insane so that he cannot he tried upon such indictment, or 

if upon the trial of any person so indicted he shal ‘o ^ 
charged with such indictment or criminal libel to be insane. 
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Court before \\'lioiu lie is brought shall direct a finding to that 
effect to be recoided, and thereupon the Court shall order such 
person to be kejit in strict custody until His Majesty’s pleasure 

is known. 
Section 88 provides that in all cases where it is given in evidence 

upon the trial of any ])erson charged under anj'^ indictment or 
criminal libel with committing any crime or offence that he was 
insane at the time of committing such crime or offence, and he is 
acquitted, the jury shall be required to find specially whether he 
was insane at the time of committing the crime or offence, and to 
declare whether he was acquitted by them on account of such 
insanity. If they shall so find and declare, the Coiirt before whom 
such trial takes place shall order such person to be ke])t in strict 
custody, in such place and in such manner as to the Court shall 
seem fit, until His Majesty’s pleasure shall be known. 

Procedure at trial. 

A plea of insanity in bar of trial must be stated at the pleading 
diet held in the 8heriff Court of the district in which the prisoner is 
confined. If present insanity is established before trial, the judge, 
without a jury, after hearing medical evidence, will find that the 
accused cannot be tried, and will order him to be confined during 
His Majesty’s pleasure. 

If the jury after trial consider that the accused was insane at the 
time of tlie commission of the offence charged against him, they will 
acquit him on the ground of insanity. If at any stage of the trial 
they arrive at the conclusion that the accused is insane, a finding to 
that effect is recorded. When the acquittal is on the ground of 
insanity, the accused is ordered to be detained in custody during 
His Majesty’s pleasure. ^ 

to be made into the mental condition of 

ct, 1U4U, empowers courts to 
purpose of enabling inquiries 

1 of a person charged with a 
criminal offence. 

in relation to the custody of such 
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may be renewed and varied from time to time. The section further 

provides tliat it shall be lawful for His Majesty, by a Secretary of 

State, to authorise on terms, the liberation from custody in prison 

or elsewhere, of any person who has been ordered to be kept in 

custody, and that if any of the conditions of such liberation are 
broken, any principal Secretary of State may direct such person 

to be taken into custody again and revert in all respects to the 
same position as he was in at the time of liberation. (The term 

state mental ])atient ” is employed in the Criminal Justice 

(Scotland) Act, 1949, to describe persons of unsound mind who have 

been ordered to be ke])t in State Mental Hospitals in strict custody 

till His Majesty’s pleasure be known.) 

The legal aspects of criminal responsibility. 

The law presumes that every person is sane and accountable 

for his actions until the contrary is proved. The burden of proving 
otherwise rests upon the person setting up the defence of insanity. 

There are many people tainted with insanity who are, nevertheless, 

influenced by the same motives as ordinary persons and to vhom the 

fear of ])imishment has a sufficiently strong deterrent effect. For 

such individuals the defence of insanity would be unsuccessful. 
The i^resent law on the defence of insanity is based upon the 

answers given by fourteen judges, to certain questions put to them on 
abstract issues by the House of Lords m 1843. The prmcipa decisions 

which were then taken are embodied m what is called the M Naghten 

Rule, because it was drawn up following trial of a man n^jned 
M‘Naghten. He was tried for the murder of Mr Drummond, v horn 

he shot in the belief that he was Sir Robert Peel, for whom he had 
lain in wait. His acciuittal followed on the ground of insanity. 

Medical evidence was led to the effect that a person of « 
sound mind might be affected with morbid delusions and tf^^t the 

iwisoner was in that eondition. The evidence also mchcated that a 

l)erson labouring under a morbid delusion might have a mo 
prrerption of right and wrong, but that in the case of the prisoner 

it was a delusion which carried him beyond the pouer of his ov 

control, leaving him no such perception, and tliat he 

o? exerdsing miy control over acts which had a ^^^-^les ioi^ p 
delusion. The answers which the jury gave to the d^est ons j 

to them were to the effect that at the time the act vas comimtte 

L' pri^ordid not have the use of Ins 
that l,e wa.s doing a wrong and '«^ked act a d «,at 
was not sensible at the time he committed the 

violating both the laws of God ^ establish a defence 

Put hricHy, the M'Naghten ^ ^L^FovtcUhatat the time 
on tlie ground of insanity, it must ^ under siioli a defect ofcommittiiig the act the accused vaslaboiiri.^^ 

of reason from disease of f^e mind that he ic no. - 

nature and quality of his act, or if he diet, 

aware that he was doing wrong. 
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Legislation has not yet disturbed the criteria of insanity laid 
down by the judges in the M'Naghten case. It is clearly seen, 
therefore, that there can be no conviction for crime in this country 
in the absence of a criminal mind or mens rea. Those falling 
within the M'Naghten Rule must be held to be without a mens rea. 
Nevertheless, an act may be a crime although the mind of the person 
who commits it is affected by disease, if such disease does not in 
fact produce upon his mind one or other of the effects abov^e 
mentioned. With respect to the legal interpretation, in this con¬ 
nection, of the term “ wrong,” the criterion is not legal right and 
wrong, but moral right and wrong. It must be a knowledge which 
is not merely general and abstract, but a knowledge which must 
exist with regard to the particular act under consideration. 

The legal aspects of criminal responsibility have been clearly 
put as follows :— 

“ In a strictly legal sense there is no insane criminal. Concede 
insanity, and the homicidal act is not criminal. The act of the 
insane, which in the sane would be criminal, lacks every element 
of crime. ... A sane man, who has committed crime, may thus 
become insane, either before or after conviction for the "crime. 
He may be rightfully called an insane criminal. If the insanity 
deve)o})s before the trial, the law would suspend his trial while the 
insanity continued. If the insanity came after conviction, he 
should be treated as an insane man, not as a criminal. The medical 
inind frequently views the question of insanity as one of responsi¬ 
bility only. To the legal mind, insanity conceded, responsibility 
ends. ... If a man is clearly insane, he is not a criminal even 
though ‘ he has within him a tendency sufficiently strong to’ cause 
him to commit offences against both person and property.’ He 
needs^care, and the State has the right, and it is its duty, to'iirotect 

mental condition at the time 
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of the examination. Other judges leave the jury to say from the 

evidence led \yhether the accused was prevented by any disease 
attectmg his mind from controlling his own conduct. 

This certainly enlarges the purview, and it permits of medical 

evidence being led regarding the mental condition of the accused at 
the time of examination, and, based upon that, as to whether any 

di.sease then jiresent was likely to have existed at the time of the 
commission of the act, thus preventing him from controlling his 

conduct. Other judges put the question to the jury, whether the 

accused knew the nature and quality of the act, and whether he was 

of sound mind. This is still a more liberal interpretation of the law, 

since, by implication, a person may be insane who at the time he 

committed the act knew the nature and quality of the act, and, 

consequently, any relevant medical evidence would be admitted 

which had relation to the mental condition of the accused. It will 

be obvious that the interpretation which different judges may 

place on the law will affect the range and character of the medical 
evidence which is permissible. 

Assuming, however, that the witness is permitted to offer such 

relevant evidence as will throw light upon the mental condition of 

the accused at the time of the examination, and, by implication, 

of his mental state at the time of the commission of the crime ; what 

kind of evidence would justify the witness in offering an opinion 

of the insanity and irresponsibility of an accused person ? Generally, 

the existence of delusions, especially delusions bearing upon the 

particular crime which has been committed, would be strong evidence, 

because their existence betokens dissociated cerebral action. A 

delusion may cau.se abnormality either of the whole mental outlook 

or only of certain actions. 
A 'man may be the subject of a delusion which, although it 

affects his actions, does not offer any causal connection with the 

crime he has committed. 
It must not be forgotten, however, that the intellect may have 

been so abnormal at the time when the crime was committed that, 
in the ordinary process of reasoning on the jiart of the examiner, 

the connection l)etween the delusion and the crime cannot be traced. 

If delusions are found to exist in a person Avho has committed a 

criminal act, it would be the duty of the examiner to discover, if 

possible, how far the processes of ideation and volition are affected 

thereby, and to demonstrate the path by which he has aiii\ed at 

the conclusion that the person is sane or insane. 
A delusion is a ])crsistent and incorrigible belief that things 

are real which exist only in the imagination of the patient 

and which no rational person can conceive that the patient, when 

sane, could have believed. It is usually associated with the i)erson- 

ality of the individual, and consists of a belief in .some beneficial 

or prejudicial influence. When the delusion is bedieved to be pre¬ 
judicial to the affected individual, acts of violence either towards 

him.self or others frequently re.sult. A delusion differs from an 

hallucination in that the latter is expressive of a disordered sense. 
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and is a perception by one or other of the senses without external 
causation, for example, a person labouring under an hallucination 
may state that he hears voices speaking to him, when in point of 
fact no one is speaking. 

The medical witness must rely solely upon his examination of the 
accused to arrive at an opinion as to sanity or insanity, and the 
evidence obtained will depend upon the range and method of that 
examination. 

The examiner must take into account such factors as the mental 
history of the progenitors, the physical condition of the accused, 
together with his personal mental condition, in relation to the 
character of the crime committed. Frequently, the crime is purpose¬ 
less or motiveless in character, is committed upon persons usually 
held dear by the culprit, or upon those who are strangers to him, 
and its perpetration is accompanied by complete unconsciousness 
on the part of the perpetrator. The mental history of the accused, 
together with his present eondition, must be exhaustively inquired 
into, so that from the complete examination, the examiner may be 
able, in giving evidence, to place all tlie facts before the Court in 
such a way that they may be appreeiated by laymen. 

For the deseriptions of the various types of insanity and states 
of aberration of the mind, the reader is referred to treatises which 
deal with the clinical aspects of this subject. Xeither from a statutory 
nor a legal point of view is a definite diagnosis of the specific form 
of insanity required, although a record of all the facts indicative of 
insanity is essential. 

Uncontrollable or irresistible impulse. 

In 1023, Lord Justice Atkin’s Committee, which was appointed 
to review the criteria of insanity as incorporated in the M‘Xaghten 
Rule, reported that they reaffirmed these criteria, but made a 
recommendation that it should be recognised that a person charged 
criminally with an offence is irresponsible for his act when the act 
IS committed under an impulse which the person was by mental 
disease, deprived of any power to resist. This is the criterion of 
uncontro lable or irresistible impulse. The only attempt to add 
this to the MXaghten Rule was made in the House of Lords in 

Justice Darling in moving the second reading of the 
Criminal Responsibility (Trials) Bill which he had introduced This 
was opposed so strongly that the Bill was withdrawn. It has been 
suggested, from tune to time, that allowance, which reduced full 
crimmal responsibility, should be made for persons who suffer 
ffoni an abnormal mental condition which renders them liable to 
commit crimes under the influence of an irresistible iinpuTsr It 
has been felt, however, that if such a defence was recognised' the 
resulting exemption would be more than a potential risk tJiat ffiile t 
teinpered persons would make less effort to control tbpir ^ 
and then avail themselves of such an excus^ T?i i 

<i.ree,io„ of the inclusion of this condition as a defencfhas shown 
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Itself in England ratlier than in Scotland, and the following divergent 
opimons winch have been ex,wealed in two crhninal casesIrelSy 

True’ for** “'e jmy in the trial of Ronald 

,V McGirdie touched uiion the important question of 
uncontrollable impulse as a defence. He said that the case had 

given him much anxiety because of the conflict of opinion which 
had existed ni the jiast and existed at the jiresent time as to the 

law, namely, that even if the prisoner knew the physical nature of 

the act, and that it was morally wrong and punishable by lav, yet 

vas he tlirough mental disease deprived of the power of controllint^ 
his actions at the same time ? If the answer was “ yes,” then, in 

his view of the law, the verdict should be guilty, Imt inkne. He had 

explained his viev', but he wanted to jioint out to the jury that this 

particular head of exemjition, if he could call it such, was one which 

should be ap))lied by the jury with great care, since it would never 

do to diminish umluly the doctrine of responsibility for criminal 

acts. It would he unwise to allow any man to think that he was 

saved from the need of controlling his actions because he would be 

able to say to the jury, “ From mental disease, I could not control 

myself.” His lor(l.ship next referred to the question of epilepsy. 

He asked the jury whether the defendant took the life of the girl 
whilst in an actual epilejitic seizure. If so, even then, though he 

knew the ])hysical nature of the act, and also that it was morally 

wrong and jmnishable by law, should the verdict again be guilty, 

but insane ? The jury returned a verdict of guilty of A^ ilful murder. 

An appeal was heard and dismissed. The jirisoner was later certified 

insane, following an order by the Home .Secretary that he be examined 
as to his mental condition by experts. 

In the case of R. v. Burton,’ a trial for murder, the jury desired 

instruction on the ])oint whether if the accused knew perfectly Avell 

what he was doing, but owing to mental disturbance was totally 

unable to control his actions, the crime would amount to man¬ 

slaughter. The judge informed them that uncontrollable impulse 

had no ])lace in English law. The panel was found guilty but insane. 

Two other cases may also be instanced. In that of .Sodeman 

V. R., Ifl3b, before the Judicial Committee of the Privy Council, 

the defence was that the accused had a mind which could not resist 
doing meaningless acts. It was suggested that the i\I‘Naghten 

Rule was no longer to l)e treated as an exhaustive statement of the 

law relating to insanity, and that there must be grafted on to it 

a rule that where a man knew that he was doing wrong, none the 

less, he might be insane if he was caused to do the act by an 

irresistible iinf)ul.se produced by disease. This view was not accejited 

by the Court. 
At the hearing of t he appeal of Kopsch,® the J..ord Chief Justice 

said that the fantastic theory of uncontrollable impulse was not 

yet part of the criminal law, and it was to be hoped that the time 

was very far distant when it would be made so. 
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Diminished responsibility. 

Turning now to Scotland, the establislied proof of diminished 
responsibility may reduce a charge of murder to that of culpable 
homicide, in the case of R. v. Savage,« Lord Alness stated that 
the law had come to recognise those who, while they may not merit 
the descri])tion of being insane, were nevertheless in a condition as to 
reduce the quality of their act from murder to culpable homicide. 
In such cases there must be proved aberration or weakness of mind, 
some form of mental unsoundness, a state of mind bordering on, 
though not amounting to insanity, a niiiifl so affected that responsi¬ 
bility is diminished from full responsibility to partial responsibilit}’^, 
and tlie ])risoner must be only partially responsible for his action. 

The case of R. v. Kirkwood is also worthy of note in this 
connection. The accused was tried for murder before the Lord 
Justice Clerk. A special defence was put forward that at the time 
of the crime charged the accused was insane and not responsible 
for his actions. At the close of the medical evidence, counsel for 
the defence tendered a plea of guilty of culpable homicide, and 
this plea was accepted by the Crown on the ground of diminished 
responsibility of the accused. In passing sentence, the presiding 
judge. Lord Aitcheson, said:—“It is quite impossible for me to 
assess what the precise degree of your responsibility is, but the 
only sentence I can pronounce upon you that can in any Avay be 
commensurate with the crime you have committed and adequate 
in the public interest, is that you be detained in jaenal servitude 
for life.” The accused appealed against the sentence, and it was 
argued for the appellant that it was the duty of the presiding 
judge to discriminate between what was due to responsibility and 
what to irresponsibility, and to assess to what extent the accused 
was responsible for the crime. It appeared that the accused had 
been subject to epileptic fits for several years and had been treated 
in hospital. These fits were frequent and sometimes ]nolonged, 
and were on occasions accompanied by violence. On one occasion 
there had been an attempt to commit suicide. A medical witness 
gave evidence to the effect that the appellant was sane at the time 
of his examination and also when the crime was committed, but 
that he was not, at the time of the crime, a fully res])onsible indi¬ 
vidual. Other medical witnesses went further, and stated that 
there were circumstances connected with the actual crime which 
would lead them to say that the appellant was quite insane in what 
lie did and that he had no idea wliat he was doincr. 

appeal, which was heard before 
sUtL f« the Lord Justice General, Lord Normand, 
stated that the de ence of impaired responsibilitv was somewhat 
nconsistent vith the basic doctrine of Scots criminal law that -i 
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as an extenuating circumstance having the efifect of modifying the 
character of the crime or justifying a modification of sentence or 

both. Rut it might be impossible to assess the degree of responsi¬ 

bility and, further, the diminished responsibility of the accused was 

not the only relevant circumstance. The interests of society included 

the reformation of the criminal, the prevention of the repetition of 
the crime by him or by others, and the protection of other members 

of the community. Inquiry had satisfied him that Kirkwood’s 

inental and ])hysical condition would be carefully considered, that, 

if necessary, ameliorative treatment would be given to him, and that 

his condition would be reviewed from time to time by the authorities 

who had power to control his treatment and to order his eventual 

release. There was nothing which would justify the Court in 
interfering with the sentence. 

Amnesia in relation to crime. 

Hopwood and Snell “ have thrown light on this subject as the 
result of an investigation based on the examination and histories of 

a hundrerl male inmates of the State Criminal Asylum at Broadmoor. 

Their views are that the defence was not as successful as its 

frequency of presentation would presuppose, that amnesia cannot 

be diagnosed on the ])atient’s word alone, but must be checked by 

known fiicts, since independent evidence is essential, and that real 

recovery does not occur until some weeks or months after the 

crime. A history of chronic alcoholism, indication of a psychopathic 

personality, or neuropathic heredity was frequently elicited. Thej^ 
consider that the commencement and especially the end of the 

amnesic period are of special importance and are frequently blurred. 

In cases where there is partial amnesia, the patients were found to 

have a confused recollection of their acts, and the ideas which were 

accompanied by marked emotion were remembered, but those less 

emotional in character were not. They hold the further opinions 

that statements made soon after the crime, which are indicative of 

a knowledge of the crime, are not inconsistent with a genuine 

amnesia due to a subsequent repression. Touching upon the nature 

of the crime, they add that it is frequently without obvious motive, 

is unpremeditated, and that the peri)etrator makes no effort to 

escape the consequences. A sudden return of memory almost 

certainly indicates malingering. Those interested in the subject of 

amnesia in this relationship are advised to consult the original 

article. 

Inebriety. 
The abuse of alcohol by persons may, under certain circumstances, 

brino them within tlie eategory of insanity and irresiionsibility. 

\lthoimli chronic alcoliolism is one of the more indirect causes of 

insanitto nevertheless tlie direct effects of alcohol frequently induce 

insanit'v of a temporary nature, for example, delirium tremens The 
common law rule is that mere drunkeuness cannot be pleaded as an 

excuse for crime, but a state of mental unsoundness produced by 
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alcohol can be so pleaded, and if established by proof, would be held 
to be so. The position, therefore, resolves itself into the C}uestion 
whether or not an accused person who has eoniniitted a crime while 

under the influence of alcohol was sane or insane. 
Lord Deas, at the trial of a prisoner who was charged with 

murder, stated in his address to the jury that “ if a man was insane 
at the time he committed the offence, no matter whether the insanity 
lasted for ten minutes or for half an hour, merely under drink would 
not do, but if drink produced insanity for however short a time, and 
the man did certain things while insane that there was no reason to 
think he would do while sane, that was cpiite enough.” In former 
cases. Lord Deas made it perfectly clear that, although drunkenness, 
not amounting to insanity, was no excuse for crime, it was a factor 
in the reduction of the quality of a charge of murder to one of 
cidpable homicide. Lord Kingsburgh stated in a charge to the 
jury : “ You are entitled to take into consideration in the question 
whether the full guilt of murder has been incurred in this ease, the 
important fact that the man was intoxicated at the time, and to 
a certain extent using violence, quite unconscious as to the extent 
of it. Although he is responsible for that, he may not necessarily 
be guilty of murder.” 

In a trial on a charge of murder, counsel for the accused asked 
the presiding judge to direct the jury that, if they were of the 
opinion that the accused, while acting in self-defence, had exceeded 
what was reasonably necessary as retaliation because of a temporary 
loss of reason caused by an attack of the deceased while he, the 
accused, was under the influence of drink, they were bound to acquit 
him of culpa])le homicide. The ])residing judge directed the jurv 
to the contrary effect, namely, that if, although provoked, the 
accused exceeded in brutality what the ordinarv man should have 
done, drink could not palliate the l)rutality of his acts. The accused 
was convicted of culpable homicide. The court, in an ai^peal on 
the ground of mi.sdirection, held that drunkenness, short of proved 
incapacity to form the intent necessarv to commit the crime could 
not palliate retaliatory violence in excess of what was reasonablv 
necessary and refused the ap])eal. (Reid v. H.M. Advocate, High 
Court of Ju.sticiary, February, 1947.) ^ 

Lord Young declined to let a case of a married woman go 

pnll 'n/’F’ prisoner. She was charged with 
culpable homicide, having, when in delirium tremens caused the 
death of her inffint by neglect and starvation. 

, I^fdnes, Mr Justice Day charged the iurv 
that if a prisoner was m such a state of intox‘icatioi/that he did 

was insane in the eye ^ Z 
ange- 

or 

law, and that it was immaterial w hether tbe' niddl'der' ;::;o 
oai/be responsibiiitv 
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prevent the iiidivicinal from restraining himself from committing 
the act m question or to take away from him the power of forming 

any specific intention. The reason why ordinary drunkenness is not 
an excuse for crime lies in the fiict that the offender did wronc^ in 

getting drunk. If distinct disease of mind is caused by drinking 

as opposed to drunkenness, and obliterates the knowledge between 
good and evil, the jury may bring in a verdict as in the case of 
insanity. 

A man is jiresiimed to intend the natural consequences of liis 
acts, hut this is only a ])resumption, and it mav be rebutted, for 
example ;— 

In the case of a sober man, in many M ays ; 

In the case of a man mIio is drunk, by shoving his mind 
to have been so affected by liquor he had taken that 
he was incapable of knoMung that what he was doing 
M as dangerous, in other words, that he was likely to inflict 
serious injury. 

It will, therefore, be understood that in cases of delirium tremens, 

the defence will be one of insanity, but that in certain cases of 

drunkenness, the condition of drunkenness at the time when the 

crime was committed, although not an excuse for the crime, may 

be pleaded as a mitigation and, provided the degree of intoxication 

is jiroved to be such that it deprived the accused of the power of 

forming any specific intention, the charge of murder may be reduced 
to that of manslaughter in England, or to culpable homicide in 

Scotland. On this matter there is no difference between the law of 

either country. 

Legislation relating to inebriety. 

Inebriates Acts. 

The Act of 1879 affirmed that an habitual drunkard had j)OM'er 

by his OM'ii act to secure detention in a licensed institution for a 

period not exceeding one year, for the purposes of reformation and 

cure. This Act Mas limited in its duration to ten years, but the 

Act of 1888 made its provisions permanent. The Act of 1898, Mhile 

it contained no j)rovision for the compulsory detention of non¬ 
criminal habitual drinkers, made provision for the detention of 
criminal inebriates of both sexes for reformative purposes. Criminal 

inebriates convdcted of an offence, punishable with imprisonment or 

])enal servitude, may be detained in a State inebriate reforinatory 
for a term not exceeding three years in addition to, or in substitution 

for, any other sentence. c i 
Before pronouncing such a sentence, the Court must be satished 

that the offence was committed while under the inffuence of drink, 
or that drunkenness was a contributing cause, and that the offender 

himself admits that he is, oi- has been found hy the jury to 
be an liabitual drunkard. Tlie class oi habitual drunkards, cal ed 

“ repeaters ” is composed of those who, within the twelve months 
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preceding the date of the commission of the offence, have bepn 
Huniiuarily convicted at least three times of minor o ences. n 
conviction they mav be detained in any certified inebriate 
reformatory for not more than three years. TJie law, there¬ 
fore, while it does not transgress any principle affecting the 
responsibility of those committed, acts on the assumjition that 
such persons are less able to resist the perpetration of offences 
by reason of their habits, and, therefore, are not mentally sound, 
although the degree of mental unsoundness falls short of insanity 

and irresponsibility. 
The Inebriates Acts apply to both England and Scotland. 

Mutism. 

The legal procedure adopted at the trial of an accused person 

who is mute differs in England and Scotland. 

English procedure. 

Any question whether the accused is mute of malice or by 
visitation of God is determined by a jury sworn to try the preliminary 
issue. If their verdict is “ mute by the visitation of God,” a second 
issue must be determined, namely, whether the accused is able to 
plead and understand the proceedings at the trial. If he is not, he 
is treated as insane, unless the incapacity is temporary. In the 
case of R. v. Governor of Stafford Prison,a jjrisoner who was 
totally deaf and could neither read nor write was arraigned for a 
felony. He stood mute, and a jury was impanelled and sworn to 
ascertain whether he was mute by the visitation of God. They 
found that he was, and were then sworn again to try whether he 
was capable of pleading to the indictment. They found that he was 
incapable of pleading to, and taking his trial upon, the indictment 
and of understanding and following the proceedings by reason of his 
inability to communicate with, or be communicated with by, others. 
Upon this verdict the judge, acting under Section 2 of the Criminal 
Lunatic.s Act, 1800, ordered him to be kept in custody until 
His Majesty’s pleasure should be known. It was held that 
this judgment amounted to a finding that the prisoner was 
insane within the meaning of the Act, and that the order was 
properly made. 

Scottish procedure. 

In 1817, for the first time in Scotland, the question as to whether 
a person (leaf and dumb is an object for trial and punishment, came 
to be tried. The case concerned a woman, Jean Campbell, alias 
Bruce, who was indicted at Glasgow for the murder of her child 
i he question was a new one and the Lords on the Circuit certified 

satisS th»t consideration of the High Court. Tlie Court was 
sat shed that she had the power of comiiuinicatiiig her thoughts 

for trtrand Hm er"“ "I'l* f™' oo'nm* ted tor trial and the case was remitted to the judges at the next circuit 
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oninuinicating by a at Glasgow, when she pleaded not guilty by 

an.l «as hoi- favour. A vcrilict of not guilty uas roturueil 
In piiruary li)42, at the High Court in'oiasgow, a man was 

charged with murder and after si.v doctor., had stated that lie was 
hi to instruct his defence, the presiding judge decided that he was 
insane within the meaning of the Lunacy Act, 1857. The accused 
man was deaf, unable to talk properly, could not read, was said to 
be leeble-mmded, but was not certifiably insane. After hearincr the 
medical evidence, the judge decided to interrogate the man in the 
privacy of his room together with coun.sel and the prisoner’s inter¬ 
preter. Since the case presented an unusual and difficult problem 
concerning the disposal of the ])anel, the judge certified the case for 
the consideration of the High C’ourt and adjourned it. The decision 
to adjourn was based upon the findings that either the panel was of 
such mental unsonndness as to be considered insane Mithin the 
meaning of the Lunacy Act, 1857, or that, in any event, his 
admitted mental defect, coupled with his undoubted physical 
disabilities, which really cut him off from adequate contact with 
the outside world, rendered it improper that he should be called 
upon to plead to a capital charge. Five judges in the High Court 
decided that the prisoner should stand trial on the charge, and 
that the question of his sanity should be left to be determined by 
the jury. 

The Solicitor-General (Sir David King Murray, K.C., afterwards 
Lord Birnam) said that the attitude of the Crown was that either the 
man was insane within the meaning of the Act, and that therefore 
the statutory course of detention during His Majesty’s pleasure 
should be followed, or that he was not insane within the meaning 
of the Act, and that in that case the trial should proceed, whatever 
difficulties the Court and the jury might be faced with. What was 
meant by insanity in the statute was not certifiable insanity but 
such insanity as prevented an accused in a reasonable sense from 
being capable of standing his trial or giving instructions for his 
defence. The Lord Justice-General, intimating the decision of the 
Court, said that, since counsel had taken up the jmsition that the 
accused ought to go forward to trial by jury, who would be capable 
of determining the question of his sanity, and who would have more 
extended evidence tlian had yet been led, his motion for trial should 
be allo\\ ed, and aceordingly no determination regarding the i)risoner’s 
insanity should be made at the jiresent stage. The other judges 
eoneurred. The aceused was tried at a later date and acquitted. 
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CHAPTER XVI 

LAWS RELATING TO POISONS 

Toxicology has been defined as the science which includes 
tlie knowledge of the sources, characters, and proj)erties of 
poisons, the symptoms which they produce, the nature of the 

fatal results, and the remedial measures which should be employed 
to combat their actions or effects. Since poisoning is one of the 
methods by which murder is committed, it is essential that students 
and practitioners should be familiar with the outstanding symptoms 
and signs of poisoning in living j)erson8 together with its effeets 
as found in the examination of the dead. 

Taylor has described a poison as “ a substance which, when taken 
into the mouth or stomach, or when absorbed into the blood, is 
capable of affecting .seriously the health or of destroying life by its 
action on the tissues with which it immediately, or after absorption, 
comes into contact. ’ The law, however, does not recjuire that a 
poison should be defined further than as a substance which, when 
administered, is injurious to health or life. The law on the siibjeet, 
as applicable to England, is contained in Sections 11, 22, 23, and 24 
of the Offences Against the Per.son Act, 1861. 

Section 11 runs thus:—“ Whosoever shall administer or cause to 
be administered to, or be taken by, any person, any jioison or other 
destructive thing with intent to commit murder, shall be guilty of 
a felony. , ^ 

It will be seen, therefore, that even although the poison adminis- 
tered is not followed by bodily injury, either as the result of prompt 
and effective treatment or from some other cause, if the intent to 

of ffbny proved, the person administering will be guilty 

“ covers the administration of sub.stances calculated 

unhwfufiv ? and jirovides that if any jierson 
f '''' ''"^^'nisters to, or causes to be taken hy or 

indictable offcncie, lie shall be guilty of felony ”'(see p''4->3)'”^'’ 

-e„ ,,, 
>0(1 
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noxious thing, so as lhere])y to 
or so as thereby to iiiHict upon 
harm. 

endanger the life of such person, 
sucli person any grievous bodily 

It w ill be apparent from this last section that it anyone administers 
any j)oison, or other destructive or noxious thing, to the danger of 
life, or which causes the infliction of grievous bodily harm, he is 
guilty of a felony. To meet the possible plea that the substance 
administered was not intended to endanger life or to inflict grievous 
bodily harm, and that the substance so administered did not accom¬ 
plish either of these things, Section 24 enacts that if the substance 
was administered with intent only to injure, aggrieve, or annoy, the 
person who administered or caused it to be administered shall be 
guilty of a misdemeanour. 

The question as to what constitutes a “ noxious thing ” has 
been considered in courts of law, and it has been held that there must 
not only have been an administration of a noxious substance with 
intent but that it must have been administered in sufficient quantity 
to be noxious. A further ruling given is that if a person administers, 
with intent to ])roduce miscarriage, something which, as administered, 
is “ noxious,” he administers a “ noxious thing ” (see p. 382). In 
Scotland, to cause death by poisoning is a capital crime at common 
law. At common law an attempt to poison is also a crime, although 
authoritative opinion is divided as to whether or not the guilty 
person is subject to the death penalty. Under statute, however, an 
attempt to poison is also punishable by death, and that whether the 
administration of the poison was with intent to murder, disable, or 
do some grievous bodily harm. For the law respecting the application 
of corrosives to the surface of the body, see p. 223. 

STATUTES REGULATING THE SALE OF POISONS 

The Acts of Parliament by which the sale of poisons and the 
])ractice of pharmacy in England and Scotland are regulated are . 

Pharmacy and Poisons Act, 1933 ; Poisons Rules, 1935 ; 
Poisons (Colouring) Rules, 1936 ; and Statutory Rules and 
Orders made in connection with the Pharmacy and Poisons 

Act 1933. 
Dangerous Drugs Acts, 1920-32; and Statutory Regulations 

and Orders made in connection with them. 
Therapeutic Substances Act, 1925; and Therapeutic Sub¬ 

stances Regulations, 1931-44. 
Pharmacy and Medicines Act, 1941. 

Pharmacy and Poisons Act, 1933. 

The Poisons List is divided into two parts 
Part T of the List consists of those })oisons wliich are not to be 

sold by retail except by a person who is an authorised 
seller of poisons, for exanqile, a registered ])harmacist whose 
business premises are registered with the I harmaoeutica 

Society of (treat Britain. 
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Part II of the List consists of those poisons which are not to 
he sold by retail except by a person who is an authorised 
seller of iioisons or whose name is entered in a list kejit by 
a local authority, of persons who are entitled to sell jioisons 
in this iiart of the List, or who carries on the business ot an 
authorised seller of poisons at one or more chemist s shops 
to sell drugs, but not Part I poisons, or at other shops where 
no pharmacist is employed and which are registered bj 
the Pharmacentical Society and not by a local authority. 

In determining the distribution of poisons as beG^een Part I and 
Part II of the List, regard was given to the desirability of restricting 
Part II to substances in common use or likely to come into common 
use, for purposes other than the treatment of human ailments, 
and which it is reasonably necessary to include in Part II if the 
jiublic are to have adequate facilities for obtaining them. The 
Secretary of State may from time to time, after consultation Avith, 
or on the recommendation of, the Poisons Roard, by order, amend 
or vary the List as he thinks proper, and the List as in force is 
referred to as “ The Poisons List.” In this Act the expression 
” poison ” means a poison included in the Poisons List. 

The division of the Poisons List into Parts I and II, together 
with the distribution of the various substances contained therein, 
is of subordinate interest to members of the medical jirofession. 
The regulations regarding the sale of poisons contained in Parts I 
and II, however, demand consideration and are important. 

These regulations make it unlawful :— 

(a) For a person to sell any poison included in I’art 1 of the 
Poisons List, unless :— 

(1) he is an authorised seller of poisons ; and 
(2) the sale is effected on premises duly registered under the Act ; 

and, 
(3) if the poison is in the First Schedule, the sale is effected by, 

or under the direct supervision of, a registered pharmacist. 

{b) For a person to sell any poison, whether included in Part 1 or 
in Part II of the Poisons List, unless the container of the poison is 
labelled in the prescribed manner :— 

(1) with the name of the poison ; and 
(2) in the case of a preparation which contains a poison as one of 

the ingredients, with the prescribed particnlars as to the 
proportion which the poison contained in the j)re2)aration 
bears to the total ingredients ; and 

(3) with the word “ jioison ” or other prescribed indication of the 
character of the article ; and 

(4) with the name of the seller of the poison and the address of 
the premises on Avhich it was sold. 

(c) For a ])erson to sell any poison in Schedule I of the Poisons 
Last to another person unless that ])erson is :— 

(I) certified in writing in the manner iirescribed by rules, and by 
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a ])orsoii authorised by rules to give a certificate for the 
purpose ; or 

(2) known by the seller or by some registered pharmacist in the 
employment of the seller at the premises where the sale is 
e ectetl to be a person to whom the poison may properly 
be supplied (see pp. 50(5 and 507). 

1 he seller of any such poison shall not deliver it until :_ 

(1) he has made or caused to be made an entry in a book to be 
keyit for that purpose stating, in the form prescribed by 
rules, the date of the sale, the name and address of the 
purchaser, aiul of the person by whom the certificate 
recpiired was given, the name and quantity of the article 
sold, and the purposes for which it is stated by the 
|)urchaser to be required ; and 

(2) the purchaser has affixed his signature to the entry. 

The provisions enumerated under (c) do not apjily to ;— 

(1) medicine supplied by a duly qualified medical practitioner 
for the purposes of medical treatment, by a registered 
dentist for the purposes of dental treatment, or b}’’ a 
registered veterinary surgeon for the purjioses of animal 
treatment ; or 

(2) to a medicine which is dispensed by an authorised seller of 
})oisons on duly rt\gistered premises ; or 

(3) to a ])oison forming part of the ingredients of a medicine 
which is supplied by an authorised seller of poisons on 
duly registered premises, jirovided that : 

(i) the medicine is distinctly labelled with the name and 
address of the person by whom it is supplied or 
dispensed ; 

(ii) that on the day on which the medicine is supplied or 
dispensed or on the day after, the following particu¬ 
lars are entered in a book used regularly for the 
j)urpose, but which need not be used exclusively 
for that purpose : 

{a) the date on which the medicine was supplied or 
dispensed ; 

(h) the ingredients of the medicine and the quantity 

supplied ; 
(c) the name and address of the authorised seller 

if the medicine was dispensed by him and 
the person to whom the ])rescrii)tion was 
given, together with the date ; and 

{(I) the name of the person to whom it was supplied, 
if the medicine was not so dispensed. 

'he latter ])rovisions need not be satisfic'd in the case of a medicine 
lied on, and in accordance with, a ])rescription given by a duly 
ified medical ])ractitioner or registered dentist under, and in 
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accordance with, the provisions of the 
\ct lO-K) or the National Health Service (Scotland) Act, l.)47 and 
in tile case of a medicine sn]i])lied on a ]irescri]ition on which the 
medicine has been supplied by the seller on a previous occasion 
it is sufficient if the day on which the medicine is supiilied together 
i\ ith the (luantitv are entered in a book, together with a sufficient 
reference to an entry in the book duly recording the dispensing ot 
the medicine on the jirevious occasion. 

Except as provided for by rules, nothing in the foregoing shall 

interfere with :— 
(1) the sale of poisons by way of wholesale dealing ; or 
(2) the sale of an article to a duly qualified medical jiractitioner, 

registered dentist, or registered veterinary surgeon for the 
purpose of his profession ; 

(3) the sale of an article for use in, or in connection with, any 
hospital, infirmary, dispensary, or health centre ; or 

(4) the sale of an article by a person carrying on a business in the 
course of which poisons are regularly sold either by way of 
wholesale dealing or for use by the jmrchasers thereof in 
their trade or business. 

It should be noted that if any medicine sold conies within the 
Dangerous Drugs Acts (see p. 513) the proper entry must be made 
in the Dangerous Drugs Register. 

Under the Poisons Rules, 1935, as amended by the Poisons 
(Amendment) Rules, made by the Secretary of State as empowered 
under the Act, certain substances have been relegated to specific 
Schedules. The First and Fourth of these Schedules, to which 
special restrictions apply, are of high ini]iortance to members of the 
medical profession who should have a clear knowledge regarding 
the classes of poisons contained therein, and of the restrictions 
imposed on their sale. 

FIRST SCHEDULE 

Substances included in the Poisons List to which 

special restrictions apply 

Alkaloids, the following ; tlieir salts, sim])le or complex :— 
Acet yl( li 11 y< Irococ leinono. 

Aconite, alkaloids of, excc])t substance's containing k'ss than 0 02 
l)er cent, of the alkaloids of aconite. 

A])omorphine, except substance's containing less than 0-2 iier cent, 
of apomorj)hine. ^ 

Atropine, except substances containing k'ss than 0 1.^) iku' cent of 
atropiiu'. 

I’x'lladonna, alkaloids of, except substances containing k'ss than 
.) ])('! (cut. of the alkaloids of Ijclladonna calculat('d as 

li.\()sc_vaimni'. 
Jfen/.oyhnorphine. 
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Hoiiz}4iiiorj)hine. 

Brucine, except substances containing less than 0 
l)ruc]ne. per cent. of 

Calabar bean, alkaloids of. 

fontniiung I,.S8 than 0-1 no,. 
cent, of the alkaloids of coca. ^ 

Cocaine, except substances containing less than 01 per cent of 
cocaine. j . 

Codeine, excejit substances containing less than J-5 iier cent of 
codeine. 

C'olcliicine, except substances containing less than 0-5 per cent of 
colchicine. 

Coniiiie, excejit substances containing less than O-l per cent, of 
coniine. 

Cotarnine, except substances containing l(‘ss than 0-2 iier cent, of 
cotarnine. 

('urare, alkaloids of; curare basi's. 

1 )esomorjihine (dihj'drodesox\nnorphine). 
I )iacetylmorphine. 

I )ihydrocodeinone. 

I )ihydrohydroxycodeinone. 
I )ihydromorphine. 

I )ihydroraorphinone. 

Ecgonine, its esters, except substances containing less than 0-1 per 
cent, of ecgonine. 

Emetine, except substances containing less than 1 per cent, of 
emetine. 

lOrgot, alkaloids of. 

Ethylmorphine, except substances containing less than 0-2 per cent, 
of ethylmorphine. 

(Jelsemiurn, alkaloids of, except substances containing less than 

01 per cent, of the alkaloids of gelsemium. 

Homatropine, except substances containing less than 0-15 per cent, 

of homatropine. 
Hyoscine, except substances containing less than 0 15 per cent, of 

hyoscine. 
Hyoscyamine, except .substances containing less than 0-15 per cent, 

of hyoscyamine. 
daborandi, alkaloids of, except substances containing less than 

0-5 per cent, of the alkaloids of jaborandi. 

Lobelia, alkaloids of, except substances containing less than 0-5 

per cent, of the alkaloids of lobelia. 
.Mor])hine, exceid substances containing le.ss than 0-2 per cent, of 

morphine calculated as anhydrous morjihine. 

Nicotine. 
Papaverine, except substances containing less than 1 pei- cent, of 

pajiav^erine. 
Pomegranate, alkaloids of, excejit substances containing less than 

0-5 per cent, of the alkaloids of pomegranate. 

Quebracho, alkaloids of. 
Sabadilla, alkaloids of, excejit substances containing less than 1 iiei- 

cent, of the alkaloids of sabadilla. 

Solanaceous alkaloids, not otherwise included in this Sclu'dide, 

excejit substances containing less than 0 15 per cent, of 

solanaceous alkaloids calculatt'd as hyoscyamine. 
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Stavc‘sac-ic, alkaloids of, except substances containing less than 

0 -2 per cent, of the alkaloids of stavesacre. 
Strychnine, except substances containing less than 0-2 per cent, of 

strychnine. 
Thebaine, excej)t substances containing less than I ])er cent, ol 

thebaine. 
\'eratrum, alkaloids of, except substance's containing less than 

1 per cent, of the alkaloids of v'eratriuu. 
Vohimba, alkaloids of. 

.Allylisoproiiylacetylurea. 
Auiidone (dl-2-dimethylainiuo-4 : 4-diphenyl-hei)tane-5-one) ; its salts. 

.Amidopyrine ; its salts. 
Amino-alcohols, esterified with benzoic acid, phenylacetic acid, idienyl- 

propionic acid, cinnamic acid or the derivatives of these acids, 
except in sidostances containing less than 10 per cent, of esterified 
amino-alcohols. 

Antimonial poisons, excejit substances containing less than the equiva¬ 
lent of 1 per cent, of antimony trioxide. 

.\rsenical poisons, except substances containing less than the equivalent 
of 0 01 per cent, of arsenic trioxide and except flentifrices containing 
less than 0-5 j)er cent, of acetarsol. 

Barbituric acid ; its salts ; derivatives of barbituric acid ; their salts ; 
compounds of barbituric acid, its siilts, its derivatives, their salts, 
with any other substance. 

Barium, salts of. 

Beta-aminopropylbenzene ; its salts ; its N-alkyl derivatives ; their 
salts ; beta-aminoiso])ro]iylbenzene ; its salts ; its N-alkyl deriv¬ 
atives ; their salts (e.g., benzedrine). This substance is exempt in 
appliances used for inhalation. 

(Aumabis ; the resin of cannabis ; extracts of cannabis ; tinctures of 
cannabis ; cannabin tannate. 

Cantharidin, except substances containing less than O OI ix'r cent, of 
cantharidin. 

C'antharidates, except substances containing less than the equivalent 
of 0 01 per cent, of cantharidin. 

Carbachol. 

Digitalis, glycosides and other active principles of, excejit substances 
containing less than one unit of activity (as defined in the British 
Pharmacopoeia) in 2 grammes of the substance. 

Dimtrocresols, except agricultural and horticultural insecticides or 
tungieides ; dmitronajihthols ; dinitropheiiols ; ilinitrothyrnols. 

hrgot ; extracts of ergot ; tinctures of ergot. 

Biianidines, the following: polymethylene diguanidines, dipara- 
amsyl])hcnetyl guanidine. ^ 

Hydrocyanic acid, excejit substances containing less than 0-15 per cent 

subs^mepV''^'^ '^- acid (HCN); cyanides, except 
substances containing less than the equivalent of 01 per ci'iit 

r,try a.rfl.'.c.'’'' .«i,l (HCN) ; o'i 

bi'ad, compounds of, with acids from fixed oils 

(Hg), i>otassio-mereuric iodides, 



MEDICAL .JURISPRUDENCE 

except substances containing less than the equivalent of 1 per 
cent, of mercuric iodide ; organic compounds of mercury, except 

suhstances containing less than the equivalent of 0-2 per cent., 
weight in weight, of mercury (Hg). 

.Metanitrophenol ; orthonitrophenol ; imranitro{)lienol. 
Meto})on (Methyldihydromorjdiinone) ; its salts. 
()AIor))holino-4 : 4-diphenylheptane-3-one ; its salts. 

Xux \ omica, except suhstances containing less than U-2 ])er cent, of 
strychnine. 

Opium, except substances containing less than ()-2 per cent, of morphine 
calculatetl as anhydrous morphine. 

Ouabain. 

Oxycinchoninic acid, derivatives of ; their salts ; their esters. 

Para-aminobenzenesulphonamide ; its salts ; derivatives of j)ara- 
aminohenzenesulj^honamide, having any of the hydrogen atoms of 
the para-amino group or of the sidj)honamide group substituted 
by another radical ; their salts. 

Pethidine ; its salts. 

Phenetidylphenacetin. 
Phenylcinchouinic acid ; salicylcinchoninic acid ; their salts ; their esters. 
Phenylethylhytlantoin ; its .salts ; its acyl derivatives : their salts. 
Picrotoxin. 

Savin, oil of. 

Sodium monofluoracetate. 

Strophanthus, glycosides of. 

Sid])honal and alkyl sulphonals. 

Thallium, salts of. 

Tribromethyl alcohol. 
Tridione (3 : 5 : 5-trimethyloxazolidine-2 : 4-dione). 

Zinc phosi)hide. 

This Schedule, which contains certain ])oisons from both J’art I 

and Part II of the Poisons Li.st, imposes the following restrictions :— 

1. The purchaser must be known to the seller or to one of his 

(pialified assistants to be a person to whom the poison may ]iroperly 

be sold. 
2. If this condition cannot be complied with, then the purchaser 

must show a written certificate signed by a householder, and this 

has to be endorsed by a ])olice officer, in charge of a police station, 

unless the householder is known to the chemist to be a responsible 

person of good character. 

3. Following the sale of the poison, this certificate must be 

retained by the seller. 
4. An entry of the .sale must be made in a book kejit for this 

])uri)ose together with the date, the name and address of the 
])urcha.ser, and the per.son granting the certificate, the name and 

quantity of the poison sold, and the stated ])urpo.se for which it was 
recpiired. The purcha.ser must sign the Poisons Regi.ster betore the 

])oison is delivered. 
These rest rictions do not apply to the following articles : 

(r/) Machine-.s])read plasters ; 

(6) surgical dre.ssings ; 
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(c) articles containing barinin carbonate arul prepared for tlie 

destruction of rats and mice ; 
{(1) corn paints in wliich the only poison is a poison included 

in the Poisons List under the heading of “ Cannabis ” 
(e.g., the resins, extracts, tinctures, and cannabis tannate). 

(e) articles containing zinc phosphide and prepared for the 
destruction of rats and mice. 

Doctors, dentists, and veterinary surgeons may obtain ])oisons 
contained in the First .Schedule from any authorised seller by a 
written order or by jiersonal attendance at the jiremises of the 
seller and by signing the Poisons Register. If an order is sent, it 
must be signed, anti contain the name and address of the purchaser 
together with the reason for the purchase of the poison. In the case of 
emergency, a medical practitioner, dentist, or veterinary surgeon may 
obtain jioisons contained in the First Schedule if they are required in 
the course of his profession, by giving an undertaking that he will 
furnish a written order within twenty-four hours. Failure to furnish 
the order after the drug has been supplied is an offence. 

The following provisions govern the sujiply of poisons l)y medical 
practitioners, dentists, and veterinarv surgeons :— 

1. It is not necessary for a medical practitioner to keep a record 
of a medicine su])})lied unless it is a substance included in 
the First .Schedule. 

2. Dentists and veterinary surgeons must keep a record of all 
medicines which contain a poison and which have been 
dispensed or supplied by them. 

3. The date on which the medicine was supplied, the ingredients, 
(luantity, and the name of the person to whom the medicine 
was supplied must be entered in a book used for the 
])urpose. 

, les eontamm^ poisons su})plied by medical practi¬ 
tioners, dentists, and veterinary surgeons'must be labelled 
and bear the name and address of the jiractitioner. 

Strychnine may only be sold or supplied as an ingredient in a 
medicine except :— 

{a) 

(^) 
(c) 

(^0 

ie) 

if) 

by wholesale ; 
for export ; 

to doctors, or veterinary surgeons, for use in their iiraetiees ; or 
to a person or institution concerned with scientific education 

research, or chemical analysis, for these iiuriioses • 
under certain conditions for the yuirpose of killing moles 

and not exceeding 4 ounces at one time • or 

to a person authorised by the Secretarv of State for the 

FOURTH SCHEDULE 

.u2:.rr"; s;:; s's-- 
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letail upon a prescription giv^en by a qualified medical practitioner, 

registered dentist, registered veterinary surgeon, or registered 
veterinary ])ractitioner. 

Allylisoi)ropylacetylurea. 
Amidopyrine ; its salts. 

Harliituric acid ; its salts ; tlerivati\'es of barbituric acid ; tlieir salts ; 
compounds of barbituric acid, its salts, its deri\atives, their salts, 
with any other substance. 

Dinitrocresols ; except agricultural or horticultural insecticides or 
fungicides; dinitronaphthols ; dinitroplienols ; dinitrotbymols. 

()-i\Iorj)holino-4 ; 4-diphenylliei)tane-3-one ; its salts. 
I’ara-aminobenzenesulphonamide ; its salts ; derivatives of para- 

aminobenzenesulpbonamide havung any of the hydrogen atoms of 
the para-amino or of the sulphonamide group substituted by 
another radical ; their salts, exce])t when contained in ointments 
and surgical dressings. 

I’henylcinchoninic acid; salicyl-cinchoninic acid; their salts ; tlieir esters. 
Sulphonal; alkyl sulphonals. 
4'ridione (3 : 5 : .5-trimethyloxazolidin(‘-2 : 4-dione). 

These restrictions jirovide that the prescription must he in writing 

and must he signed and dated by a duly qualified ])ractitioner, 

registered dentist, or registered veterinary surgeon. Provided that 

where an authorised seller of poisons is reasonably satisfied that a 

person ordering any such poison and who is a duly qualified medical 

]iractitioner anti who is by reason of some emergency unable to 

furnish such a ^prescription immediately, he may, notwithstanding 
that no such prescri])tion has been given, if the said person under¬ 

takes to furnish him within the twenty-four hours next following 

with such a prescription, deliver the poison ordered in accordance 

with the directions of the said person, so, however, that notwith¬ 

standing anything in such directions, the sup])ly shall not be repeated 

unless such a prescription has been given. If any person by whom 
any such undertaking has been given fails to deliver to the seller 

a |)rescription in accordance with the undertaking, or if any person 

for the ])urpose of obtaining delivery of any poison under the fore¬ 

going ])roviso, makes a statement which is to his knowledp false 
he shall be deemed to have contravened the provisions of this Rule. 

The prescription must s]pecify the address of the jperson giving it, 

except in the case of a xXational Health Service prescription, and 

the name and address of the jperson for whose treatment it is given, 

or if the prescriiption is given by a veterinary surgeon, of the person 
to’whom the medicine is to be delivered. If the prescrqption is 

given by a dentist, it must bear the words “ for dental treatment 

onlv ” or, if given bv a veterinary surgeon, the words for aniina 
treatment only.” The total amount of the medicine to be siqpphcd 

and the dose to be taken have to be added. The person who disposes 

the iprescriiption must comjply with the following requirements . 

1 The iprescriiption must not be dis])ensed more than once un ess 
the prescriber has stated thereon either that it may be 

dispensed a stated number of times or that it may be 

dispensed at stated intervals. 
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3. 

4. 

If lie ,,mseii|)lion coMtaiiis a directioM that it inay he 
(lisiiensed a stated number of times or a4 stated inti'rvals, 
it must not be dispensed otherwise than in accordance with 
the direction. A prescription wliicli contains a direction 
that it may be dispensed a stated number of times but 
no direction as to tlie intervals at which it may be dispensed 
sliall not be dispensed more often than once in three (lays, 
and a prescription which contains a direction that it is to 
be dispensed at stated intervals but no direction as to the 
number of times that it may be dispensed shall not be 

dispensed more often than three times. 
At the time of dispensing or, where a poison has been delivered 

(as referred to under the proviso described at the foot 
]i. oOS), on the subsequent receipt of the prescrijition 
there must be noted on the prescription above the signature 
of the prescriber the name and address of the seller and the 
date on which the prescription was dispensed or, as the 

case niav be, the poison was delivered. 
Exce]it in the case of a National Health Service ])rescription, 

or a prescription which may be dispensed again, the pre¬ 
scription must, for a period of two years, be retained on 
the premises on which it was dispensed in such manner as 
to be readily available for inspection. When a repeat 
prescription is dispensed for the last time, it must be 
retained by the chemist. 

Poisons (Colouring) Rules, 1936. 
It is unlawful to sell any poison included in the Schedule to these 

Rules and intended for use in agriculture or horticulture for the 
destruction of bacteria, fungi, insects, vermin, or as weed-killer 
unless there has been added to the poison a dye of a distinctive 
colour and soluble in water. This rule does not apply to :— 

(a) Lead arsenate paste or lead arsenate powder ; or 
(b) poisons which are of themselves of a distinctive colour ; or 
(r) sheep dips which are already of a distinctive colour. 

Schedule 
Arsenates. Organic compounds of ansenic. 
Arsenites. Oxides of arsenic. 
Copper acetoar.senit('S. Sodium thioarsenates. 
Halides of arsenic. Sulphid(‘s of arsenic. 

Poisons Rules, 1949. 

It slmuld be noted that no ])erson shall be entitled by virtue of 
being a listed seller of Part 11 jioisons to sell any arsenical poison, 
other than lead arsenates, calcium arsenates and copper aceto- 
arsenites, any mercuric chloride, mercuric iodide or anv organic 
compound of mercury, unless the purchaser thereof is engaged in 
the trade or business of agriculture or horticulture and requires the 
poison for the ymrpose of that trade or business. 
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THE PROVISIONS OF THE DANGEROUS DRUGS ACTS 
1920-32 ; AND STATUTORY RULES AND ORDERS 

MADE IN CONNECTION WITH THEM 

The medico-legal relations of the medical practitioner to these 
Acts and to the Statutory Rules and Orders issued from time to 
time are of great importance. 

The Act of 1920 regulates the Importation, Exportation, IManii- 
tactiire Sale, and Use of Oiiium and other Dangerous Driicrs 

prevention of the improper use of certain dru^s 
of addiction and controls their manufacture, sale, possession, and 
distribution except on premises licensed for the purpose. It also 
regulates the issue, by medical practitioners, of prescriptions con¬ 
taining any of these drugs, and the dispensing of any such pre¬ 
scriptions, and requires persons engaged in their manufacture, sale, 
or distribution to keep such books and furnish such information in 
writing or otherwise as may be prescribed. The regulations under 
this part of the Act jirovide for authorising any person who law fully 
keeps open shop for the retailing of poisons, to manufacture at the 
shop, in the ordinary course of his retail business, any preparation, 
admixture, or extract of any drug to which this part of the Act 
applies, and to carry on at the shop the business of retailing, dis¬ 
pensing, or compounding any such drug, subject to the power of 
the Secretary of State to withdraw' the authorisation in the case of 
a person w'ho has been convicted of an offence against the Act. 

If the Home Secretary suspects that a medical or dental prac¬ 
titioner is supplying or prescribing dangerous drugs illegally, or is 
administering them to himself unlawfully, he may summon him to 
appear before a tribunal comjiosed of a re])resentative from the 
General Medical Council, the British Medical Association, the 
Royal College of Physicians, and a legal assessor. If the charges 
are proved, on the recommendation of this tribunal, the Home 
Secretary may withdraw' the practitioner’s authority to issue such 
drugs. 

By the Dangerous Drugs (Amendment) Regulations, 1936, 
the words “ Persons keeping open shop for the retailing of poisons ” 
have been substituted by “ Persons who are authorised sellers of 
jioisons w'ithin the meaning of the Pharmacy and Poisons Act, 1933 ” ; 
and for the words “ at the sho]) ” the words “ on the registered 
premises ” have been substituted. 

Drugs to which the Dangerous Drugs Acts and Regulations 
apply. 

(1) Raw opium ; Coca leaves and Indian hemp, including the re.sms 
obtaiiK'd from Indian hem]) and any ])re])a rat ions of which such 

re.sins form the base ; 
(2) Mi'dicinal opium : 
(.3) Any extract or tincture of Indian hem]), and finy.pre])aration 

made from such extract or tincture ; 
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(4) Moi-iihino and its salts, and diacetylmorj)hine (commonly knowm 
as diamorphinc or h('roin). and the other ('sters of mori)hme 

and their respective salts ; • i i • 
(5) Cocaine (including synthetic cocaine) and eegonine and their 

respective salts, and the esters of eegonine and their respective 

salts ; 
(()) Any solution or dilution of morphine or cocaine or their salts in 

an inert substance, whether liquid or solid, containing any 
jiroportion of moiphine or cocaine, and any preparation, 
admixture, extract or other substance (not being such a 
solution or dilution as aforesaid) containing not less than 
one-fifth per cent, of morphine or one-tenth per cent, of 
cocaine or of eegonine ; 

(7) Any preparation, admixture, extract, or other substance con¬ 
taining any proportion of diacetylmorphine or of the other esters 
of morphine, and any prtqiaration, admixture, extract, or other 
substance containing anj' proportion of eegonine or of the esters 
of eegonine ; 

(S) Dihydrohydroxycodeinone, dihydrocodeinone, dihydromorphinone, 
methyldiliydromorphinone (commonly knowui as metopon), 
acetyldihydrocodeinone, dihydromorphine, dihydrodesoxymor- 
jihine (desomorphine), their esters and the salts of any of these 
substances and of their esters, morphine-N-oxide (commonly 
known as genomorphine), the morphine-N-oxide derivatives, and 
any other pentavalent nitrogen morphine derivatives ; 

(9) Thebaine and its salts, and benzylmorjihine and the other ethers 
of morphine and their respective salts ; 

(19) Pethidine (l-methyl-4-phenylpiperidine-4-carboxylic acid ethyl 
ester) and amidone (dl-2-dimethyl : 4-4 : diphenyl-heptane-.5-one) 
and their .salts. 

(11) Any jireparation, admixture, extract, or other substance containing 
any projiortion of any of the substances mentioned in paragraph 
(8) or in paragi’a]ih (9) except, in the case of preparations of 
methylmorphine or ethylmorphine, syrupus codeime jiho.sjihatis, 
IhP.C ., 1934, and prejiarations, admixtures or other substance.s 
containing not more than 2-5 per cent, of methylmorjihine or 
ethylmorphine (calculated as pure drug) associated with other 
medicinal substances. 

Xo/r.—“ Eegonine ” means la?vo-eegonine and includes any derivatives 
of eegonine from which it may lie recovered indiistrially, and 
the percentage in the case of morphine shall be calculated as in 
respect of anhydrous morjihine. 

The principal restrictions imposed under the Regulations of 
193/ are :— 

1. 

0 

A person duly authorised shall not manufacture, or carry on 
any jirocess in the manufacture of a drug otherw ise than 
m accordance with the terms and conditions of the 

authorised^^^^*^^^ liremises 

A penson shall not sujiply or procure, or otter to supply or 

procure, to or for any per.son, including hiimself, or advertise 
tor sale, a drug or ])reparation unless he is duly authorised 
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1() do so <111(1 does so in accordance^ with the Icains 

and conditions ot ins anthoi'ity, and the person sup- 

))lied is authorised to lie in possession of the dru^ or 
pre])aration. 

Tlie administration of a drug or jirejiaration by, or under the 

direct personal sn])ervision and in the ])resence of, a duly qualified 
medical practitioner, or by, or under the direct personal supervision 

and in the ])resence of, a registered dentist, in the course of dental 

treatment, shall not be deemed to be the snpjilying of a drug or 
preparation. 

A person to whom a drug or jjreparation is lawfully siqijdied on 

a ])rescription lawfully given by a duly qualified medical practitioner, 

a registered dentist, or a registered veterinary surgeon, or to wdiom a 

drug or preparation is lawfully supplied by a duly qualified medical 

practitioner or a registered veterinary surgeon who dispenses his 

own medicines, shall be deemed to be a person authorised to be in 

possession of the drug or preparation so supplied. 

Persons who are memliers of the following classes :— 

(a) duly qualified medical practitioners ; 

(h) registered dentists ; 
(c) registered veterinary surgeons ; 
{(1) pharmacists who are employed o,' engaged in dispen¬ 

sing medicines at a public hospital or other public 

institution ; 
(e) persons in charge of a laboratory for puri)oses of research or 

instruction and attached to an institution ap])roved for 

the purpose b}^ the Secretary of State ; 
if) ])erson8 duly appointed ))y a local authority as .analysts for 

the ])urposes of the Pood and Drugs (Adulteration) Act, 

1928 ; 

are authorised, so far as may be necessary for the imictice or exercise 

of their respective professions or employments, to be in possession of, 

and to supply, drugs or preparations, provided that a dentist shall 
not be authorised to supply drugs or preparations otherwise than by 

the iiersonal administration to persons receiving treatment from him. 

'Phe term “ institution ” means a university, university college, 

nublic hospital, or other like institution. 
A prescription for the supply of any such drugs must conqily witli 

the following requirements :— 

It must be in writing or typewriting, must be (lated, signed 

by the medical jiractitioner, dentist, or veterinary surgeon, 

w'ith his usual signature, and address, and iinust specify 

the name and address of the person for whose use the 

prescription is given. The prescription must specify tlie 

total amount of the drug to he supplied. In prescriptions 

issueil under the National Health Service Acts on the 
forms provided, the address of the ,iractitiouer need not he 

included. 
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2. A i)rescTij)tion sliall only be given by a medical {)ractitioner 
when recjuired for j)nrj)Oses of medical treatment. When 
given by a dentist, it mn.st be marked “ For local dental 
treatment only,” and when by a veterinary surgeon, shall 

be marked “ For animal treatment only.” 
3. The drugs shall not be supplied more than once on the same 

preserijition, provided that if the prescription so directs, 
the drugs may be supplied on more than one but not 
e.xceeding three occasions, as directed in the prescription, 

at intervals to be specified therein. 
4. The prescription shall be marked with the date on which it is 

dispen.sed and shall be retained by the person, firm, or body 
corporate by whom the prescription is dispensed, and, unless 
for the purposes of the National Health Service Acts, shall 
be ke])t in the ])remises where it is dispensed and shall be 
available for inspection. 

Every person authorised to supply dangerous drugs c)r prepara¬ 
tions shall comply with the following provisions :— 

(a) He shall keep a register and enter therein, in the forms set 
out in Part I and Part II of the Second Schedule in the 
Regulations, true particulars with respect to every c^uantity 
of any drug or preparation obtained by him, and with 
respect to every quantity of any drug or preparation 
supplied by him. 

A separate register or a se])arate ])art of the register 
shall be used with respect to each class of drug and its 
l)reparations. 

(f->) The required entry in ink or indelible pencil must be made 
on the day on which the drug or preparation is receiv^ed or 
on which the transaction with respect to the suj)ply thereof 
takes place, or, if that is not reasonably practicable, on the 
following day. 

(c) So much of this Regulation as requires a person to enter in 
the register particulars with respect to drugs or ])reparations 
supplied to him shall not a])ply to :— 

(I) A duly qualified medical practitioner who enters in a 
day-book particulars of every drug or preparation 
supplied by him to any })erson, together with the 
name and address of that person and the date of 
the supply, and enters in a separate book a proper 
reference to each entry in the day-book which 
relates to the supply of any drug or preparation ; or 

(-) an authorised seller of poi.sons, within the meaning of 
Hie lharmacy and Poisons Act, 1933, who enters 
m a separate book a proper reference to each 
entry m a Pharmacy Act book which relates to the 

P . of any drug or preparation. ...... 
33 
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By the Dangerous Drugs (Exempted Preparations) Amend- 
mem Regu afons, 11„. „l n.any ....nlaininj. 

|ll<uy ltK^so tluMlanger(>iis(lnigs,aK^ C,,,,,) f hc l{(‘.Milaf ions 
but. their sale is controlled by the Pharinaey and Poisons Act I 
nuoii jirejiarations in common use are :— 

Pasta Arsenicalis, B.P.C. J934. 
Pil. Ipecac, c. Scilla, B.P.C. 19,34. 
I’il. Digitalis et ()j)ii Co.. Jt.P.C. 192.3. 
Pil. Hydrarg. c. Cret. et Ojiii, B.P.C. 19.31. 
I’liK'. Creta* .Aroinat. c. Opio, B.P. 19.32. 
Piilv\ Ipecac, et Opii, B.P. 19,32. 
Supjios. Plumbi c. Opio, B.P. 1932. 
Tabella; Plumbi c. Opio, JPP.C. 1934. 
Elixir Diamorphime et Terjiini c. A])omorphina, B.P.C. 1934. 
Linctus Diamor])hin;e Camidioratus. B.P.C. 1923 and 1934. 
Linctus Diamorjdiiiue c. Ipecacuanha, B.P.C. 19,34. 
Linctus Diamorphina' et Scillac, B.P.C. 1923 and 1934. 
Linctus Diamorjdiina'et Thymi, B.P.C. 1923 and 19.34. 
Mixtures of Pulv. Tjiecac. et Ojiii, B.P. 1932 with any of the 

following :— 
Hydrarg. c. Cret.. B.P. 1914 and 19.32. 
Acetylsalicylic acid. 
Phenacetin. 
Quinine and its .salts. 
Sodium bicarbonate. 

Cocaine eyedrops—a prejiaration consisting of an admixture of 
cocaine in castor oil with mercuric chloride in a proportion of 
not more than 1 part in 200 of cocaine anti not less than 1 part 
in 3,000 of mercuric chloride. 

Alethylmorphine and ethylmorphine and their respective salts and 
any preparation, admixture, or other substance containing any 
proportion of methylmorphine or ethylmorjihine associated with 
an inert substance, whether solid or litjuid ; anti preparations 
and admixtures or other sub.stances containing more than 
2-5 per cent, of methylmorphine or ethylmorjihine (calculated as 
pure drug) associatetl with other medicinal substances. 

Provided that the percentage of dangerous drugs contained 

in the foregoing oflheial preparations is not exceeded, these prepara¬ 

tions, on prescri])tion, are unrestricted. 

Therapeutic Substances Act, 1925; and Regulations. 

This Act controls the manufacture, sale, importation, ])urity, 

and standards of certain therapeutic substances used in the treat¬ 

ment of disea.se. Tlie.se include:—(1) The substances common!} 
known as vaccines, sera, toxins, antitoxins, aiul antigens , (2) the 
substance commonly knovn as salvar.san (Dioxy-diamino-arseno- 

benzol-di-hvdrochloride), and analogous substances used for the 

specific treatment of infective disea.se; (3) preparations of the 
specific antidiabetic jirinciple of the pancreas, kno\yn as in.sulm ; 

(4) preparations of the po.sterior lobe of the pituitary body intended 

for use by injection, pitiiitrin ; (5) surgical ligature or suture ; 

and (0) penicillin (crude filtrate), penicillin (dried crude filtrate), and 
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IHMiicillin salts ; (7) [)repa rat ions of huinaii blood ; (<S) organic 
substances having the specific biological action ol cnrare on luniro- 

niuscular transmission ; (9) strejitomyein. 
X"o person shall manufacture for sale any of the foregoing sub¬ 

stances unless he holds a licence from the licensing authority or in 
premises other than those in respect of which a licence is in forc-e. 
The Regulations do not contain matter of medico-legal importance. 
The Third Schedule deals with general provisions applicable to 
arsphenamine and derivatives. The licensing authority in England 
is the Minister of Health, and in Scotland, the JJepartment of Health. 

Pharmacy and Medicines Act, 1941. 

This Act amends the Pharmacy and Poisons Act, 1933. The 
chief ])oints of interest are that :— 

1. X^o ])erson shall take any part in the publication of any 
advertisement referring to any article in terms calculated to 
lead to the use of that article for the ])urpose of the treatment 
of human beings for any of the follow ing diseases, namely, 
Bright’s disease, cataract, diabetes, epilepsy or fits, 
glaucoma, locomotor ataxy, paralysis, or tubercidosis. 

This does not apply to an advertisement published by 
a local authority, or by the governing body of a voluntary 
hospital, or by any ])erson acting with the sanction of the 
Secretary of State or the Minister of Health. Sanction has 
been given, until further notice, to the publication of 
advertisements referring to insulin but not to any ])articular 
brand. It shall be a defence for the person charged to 
]irove that the advertisement was jiublished only so far as 
was reasonably necessary to bring it to the notice of ])ersons 
of the following classes :— 

(a) Members of Parliament ; 
(b) members of a local authority ; 

(c) members of the governing body of a voluntary hos¬ 
pital ; ■ 

(d) registered medical practitioners ; 
(e) registered nurses ; 

if) registered ])harmacists and authorised sellers of 
jioisons ; 

(g) persons undergoing training with a view to becomincr 

registered medical jiractitioners, registered nurses 
or registered jiharmacists ; ’ 

(/O persons carrying on a business which includes the sale 
or supply of surgical apjiliances. 

Xo person shall take any jiart in the publication of any 
advertisement referring to any article in terms calculated to 
lead to «,e use of that article for procuring the ,1^,:: 
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intended tor cirenlation amongst persons of classes, namely, 
(^0. («)) if), iu), iiTid (h) (lescrihed above. 

3. No person shall— 

{a) sell by retail any article consisting of or com])rising a 
snbstance recommended as a medicine ; or 

(/>) snpjily any such article as a sample for the ])urpose of 
inducing persons to buy by retail the substance of 
which it consists or which it comprises ; indess there 
is written so as to l)e clearly legible on the article or 
label affixed— 

(i) the appropriate designation of the substance or of 
each of the active constituents thereof, or of each 
ingredient of which it has been compounded; and 

(ii) in a case where the ap])ropriate designation of each 
of the actual constituents or the ingredients is 
written, the appropriate quantitative particulars of 
the constituents or ingredients. 

This shall not apply to any article made up and supplied 
for the use of a particular person being an article prescribed 
by reference to the needs of that person. “ Appropriate 
designation ” means— 

(i) If the substance is included in the Poisons List, the 
name requiretl to be labelled in accordance with 
Section 18 of the Pharmacy and Poisons Act, 1933. 

(ii) If the substance is not included in the Poisons List, the 
descri])tion set out at the head of any of the 
monographs contained in the edition of the British 
Pharmacopoeia or the British Pharmaceutical 
Codex which was last published before the date on 
which the article was sold or su])i)lied. 

(iii) If not within (ii), then the accepted scientific name 
or other name descri])tive of the true nature of the 
substance, constituent, or ingredient. 

4. Xo person shall sell by retail any article consisting of or 
comprising a substance recommended as a medicine unless 

he is— 
(a) a registered medical practitioner or a legisteied 

dentist ; or 

(/>) 
n authorised seller oi ])oisons ; or 

person not being in any of tlie foregoing classes. 

but being a person who 

) iias served a regular apprenticeship to a registered 
pharniacist, or to a liody corporate autliorised to 

sell T>oisons ; and ... 
i) is at the date of the passing of the Act 

on, on his own account, a business vhich 

com]irises the retail sale of dings. 



CHAPTER XVII 

GENERAL ACTION OF POISONS, EVIDENCE 
AND TREATMENT OF POISONING 

General action of poisons. The action of poisons may be local, remote, or both. They kill 
either by destroying the tissues with which they come into 
contact or ])ro(lnce their effects by being absorbed into the 

general circulation and thus act on organs remote from their point 
of absorption, such as the central nervous system or heart. Although 
corrosive substances cause lesions in the jiarts with which they are 
brought into contact, the proximate cause of death may vary, 
depending upon the substance which has licen introduced into the 
body, since the major factor is either shock or other effects 
following absorption. With regard to the remote action of poisons 
following absorption, some of them act on certain organs more than 
others, for exainple, opium, morphia, the barbiturates, and alcohol 
affect the brain, digitalis and oxalic acid involve the heart 
strychnine, the spinal cord, and chlorine, gaseous in form, the lumrs’ 
f’ertam other poisons, notably arseniuretted bvdnwpn 

Circumstances modifying the action of poisons. 

Quantity. 

greater the severity of t,| 
i upon. The 
le sym])toms, 



MKDICAL .IURISPKU1)KX(^K 

the more rapid usually is the fatal result. It must not be forgotten, 

however, that the actual excess, in respect of some poisons, may 

prove a merciful dispensation by inducing both rapid and effective 

emesis. The cpiestion of quantity, which separates the medicinal 

action of a poisonous drug from its toxic action, has prompted 
the law to differentiate between a ])oison and a noxious thing. 

Condition of administration. 

A poison acts most rapidly when inhaled in a gaseous or vaporous 

form, or when injected intravenously. Next, in order of rapidity, 
when injected intramuscularly or subcutaneously, and least rapidly 

when ingested. Further slowing down of absor]ffion occurs when 

the substance which is swallowed is only partly soluble. With 

decreasing rapidity, absor])tion takes place from the mucous surfaces 

and the unbroken skin. 

Chemical combination. 

Some substances when in certain combinations are very poisonous? 

but when in others are comparatively innocuous. While the com¬ 

ponent parts of a mixture may have a poisonous action when 

administered singly, the compound itself may be comparatively 

inert. 

Mechanical combination. 

When a powdery ])oisonous substance is administered with fluids 

of much lighter specific gravity, the substance is liable to sediment 

in the vessel, and thus the quantity actually swallowed is less than 
when the vehicle of administration has l)een a fluid of specific gra\ it\ 

more nearly approaching that of the povder. It is by adopting the 

latter principle that the poisoner who uses arsenic administers it in 

a fluid which by its colour will mask the presence of the poison, and 

which is heavy and viscid. When a poison is administered by the 

mouth, the stomach being emifiy, its action will be much more 

rapid than when swallowed after a meal. 

Habit. 
Habit diminishes the effects of certain ])oisons, since a tolerance 

toward them is gradually develo])ed. It is a matter of cominon 

observation, for exanqile, that continuous indulgence m alcohol 

iid tobacco confers a comparative immunity from danger from 

poisonous doses. Similarly, the mor])hine habit may be contracted 
r m exten that immense doses may be taken wi h impunity. 

From coniinuea u.e. strycl.nine a„<l arsenic ,nay be taken n. doses 

which otherwise would be liable to act i.oisonously. 

Condition of bodily bealtb. 

A relatively small 

folnrd^ui'Tan be'given, with i.n,mnity, in doses which, n, other 
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circumstances, would be likely to prove harmful as, for example, 
morphia in mania or delirium tremens, and in cases of acute pain. 
In some diseases, on the other hand, certain drugs cannot be ad¬ 
ministered even in small doses without toxic effects. This is seen in 
cases of renal disease, when mercurv and morphia should only be 
administered with the greatest caution. 

Age. 

Adults are more tolerant to certain drugs, such as narcotics, 
than children and old persons. 

Idiosyncrasy. 

Among persons, there is a v'arying degree of susceptibility. From 
time to time this is seen when such drugs as morphia, cocaine, 
quinine, iodine, and bromide are administered. 

Cumulative action. 

Certain poisons tend to accumulate within the body as the 
result of slow excretion, and therefore the continued administra tion 
of relatively small doses may occasion symptoms of poisoning, 
for example, strychnine, lead, mercurv,' digitalis, and carbon 
monoxide. 

Evidence of poisoning in the living body. 

The evidence of poisoning will depend upon whether the 
I^oisoning is acute or chronic. 

In acute poisoning the symptoms appear suddenly while the 
individual is in good health. The person is affected with a group of 
symptoms of a definite character out of consonance with liis previous 
state of liealth. This feature of the attacks stands out nroiiii- 
nently in all recorded eases of poisoning. At the same time, certain 
groups of symptoms of disease which simulate poisoning may have 
a sudden onset, and this po.ssibility must receive due consideration 

In chronic poisoning, the onset of the symptoms is more gradual 
and insidious, on account of the small quantity of poison which 
las been administered on each occasion, since the intention of the 

poisoner may be to kill his victim gradually by persistenf sdnll 
tration of small doses in the hope of ave%.i/sSct, it 'i' 
cases, the possibility of detection lies in the absence of causal rel iHo' ’ 

wbrchtiar -r'ttffi'tVt ’“'““‘i -<• ‘“e 
in their appearance, usually after'fLT or 
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\\ hen in()re than one person has eaten similar food, and when 
they are similarly affected, there is strong presumptive evidence of 
])oisoning. 

The strongest proof of criminal or suicidal administration of 
poison, however, is established by the discovery of ])oison in the 
food taken, in the vomited matter, or in body excretions, when it 
can be shown that such co\dd not have occurred from accidental 
extraneous contamination. 

If a poison is found in the urine of a j)atient suffering from im- 
ex])ected and anomalous symptoms, there can be no doubt whatever 
that the poison has been introduced into the body, has passed into 
the circulation, and has then been excreted. 

Duty of a medical practitioner in cases of suspected 
poisoning. 

Should a medical man be called to a case which, from the 
sym])toms, he suspects to be due to chronic poisoning, what points 
shoidd he attend to, apart from the treatment of the patient ? 

These may be summarised broadly as follows :— 

The time of the occurrence of the symptoms, and their character, 
should be carefully noted. 

Their relation, in point of time, to the taking of food, drink, 
or medicine, and the order in which they appear, should be 
fidly inyestigated. 

It should be obseryed whether the symptoms intermit, or increase 

steadily in seyerity. 
The preyious condition of health of the person affected should 

be ascertained. 
If there has been yomiting, the yomited matter should be in¬ 

spected and, if possible, a sample should be taken for analysis. 
A sample of the suspected peccant food, drink, or inedicine, 

and a samj)le of urine and fjeces should be obtained for 
analysis. These should be placed in suitable containers, 

sealed, and labelled. 
If food is .suspected, inquiry should be made as to whether 

similar food has been eaten previously with impunity, and 
whether or not any person other than the one affected has 
eaten it with imi)unity, or has been affected more or less 

simultaneously. 
Explanations offered or remarks made, regarding the onset ot 

symptoms, should be noted. 
When the symptoms do not conform to ordinary illness, and 

when, in' spite of apiirojiriate treatment, they continue, 
the environment of the jiatient and the conduct ol those 
looking after him, should be carefully observed, and the 

services of a consultant iitili.sed. •*^111 

Should there be suspicious circumstances, the patient should 
be removed to hos])ital or to a nursing home where he can 
l)e under close observation and siijiervision remote from his 

usual environment, 
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General lines of treatment in acute poisoning. 

These may be summed iij) in a few sentences, but the mode and 
extent of their application must be left to the judf-iment of the 
])ractitioner according to the needs of individual cases. 

First. 

The poison should be removed from the stomach expeditiously. 

Second. 

Antidotes should be administered. 

Third. 

The ])oison should be eliminated from the body by the natural 
channels. 

Fourth. 

Symptomatic treatment should be administered and stimulation 
of the respiratory and circulatory systems should be resorted to 
immediateh^ indications present themselves. 

The be.st and most expeditious method for the remov’al of poisons 
from the stomach is by the use of the stomach tube, ^\ hich is easily 
introduced, and, when intelligently used, can do no injury. The 
tube, which is comi)osed of flexible rubber, should be about 
^ inch, or slightly less, in diameter, and about 5 feet in length. It 
should be marked at a point about 20 inches above the lower end, 
vhich should be perforated by more than one oi)ening. The actual 
terniination of the lower end should be rounded off in order to 
avoid friction when the tube is passed. A filter-funnel should be 
inserted into the ujiper end of the tube. The average distance 
between the lips and the cardiac end of the stomach in the adult 
subject IS approximately 18 inches, and it is for this reason that the 
tube IS marked m the manner described, so that the operator may 
have indication when the end of the tube has reached the interior 
of the stomacln In the case of young children, a tube of narrower 
calibre and of shorter length should be employed. In usincr the 
s omach tube, it is advi.sable that the head of the jiatient should 
be placed over the end of the bed. In this position, the mouth and 
phar\nx will be at a lower level than the larvnx and trachea and 
thus regurgitated fluid, around the tube, will not enter the’ air- 

assages After the tube has been warmed and smeared with -i 
iricant, such as glycerine or va.seline, it is passed into the stonvich 

by dej.ressing the tongue with the finger, sliding the tube alo ?b 
finger into the jiharynx, directing the tip Jo the back of the 
and thus into and down the cesonhao’us Waff.T' fi + ' ’ 

'vlaol, been first tested Tiil stX el .ek"’r n ZC'T 
-o,„d „e field 
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water is being poured in, and tlie tube and a portion of tlie funnel 
are tull oi water, the tube at its junction with the funnel is pinched 

between tlie finger and tliuinb, and the tube is then lowered below 
tne level OI the stomach. Atmospheric pressure acting upon the 

column of water in the stomach and tube will empty the contents 
ot both, ihe process may be repeated as often as recpiired. To 

perform complete gastric lavage, about 2 gallons of water in all 
should be used. About 1 pint of fluid should be employed for each 

separate lavage. When the poison which has been swallowed is 

known, a suitable chemical antidote may be dissolved in the solution 

used for lavage, and when the process is nearing completion, a 

quantity of the fluid should be allowed to remain in the stomach. 

In cases of strychnine poisoning, it is imperative that before 
attempting to introduce the tube, the patient should first be an«s- 

thetised, otherwise the attem])t will induce spasm and frustrate the 

effort. When a patient is conscious and a stomach tube is not avail¬ 

able, simple emetics, such as mustard and water, or salt and water, 

should be freely used. If the patient refuses or is unable to swallow, 

an emetic, such as apomorphine, should be given hj'podermically. 

The stomacli tube should not be employed in poisoning by 

strong corrosives on account of the danger of perforation of the 

stomach by the tube, following the effects of the corrosive lesions. 
In such ca.ses it is preferable, when possible, to counteract their 

effects by causing the patient to drink neutralismg demulcent fluids. 

In poisoning by certain substances, which by irritant action cause 

nephritis, it is necessary to assist excretion. Perspiration may be 

induced by hot baths, warm packs, or by hypodermic injection of 

pilocarpine. 
To dilute the poison which has been absorbed into the blood¬ 

stream and aid its elimination from the body, intravenous infusion 

of normal saline solution or glucose saline will be found most bene¬ 

ficial in certain cases. Blood transfusion will be found useful in 

poisoning due to toxic substances causing blood changes. When 

asphyxial manifestations threaten, and in certain stages of gaseous 

poisoning, oxvgen with 7 per cent, carbon dioxide is valuable. To 

clear the airway, the ])atient should be jilaced face downwards to 

allow fluid to drain from the mouth mid up]ier passages. When 

there is a tendency for the tongue to fall back, its position should 

be carefully controlled. When breathing ceases, artificial resiiiration 

must be em])loyed without delay. (Edema glottidis may call for 

intubation. The treatment of sym])toms should be applied as 

indications arise, and such stimulatory measures as are necessary 

mu.st also be utilised. The detailed lines of treatmeiff in cases ot 

specific poisoning are described later under the appro])riate headings. 

Antidotes. 
The effects of certain |)oisons can be counteracted by antidotes, 

which may be divided into three groups, in accordance with their 

mode of o])eration, namely: (a) physical, (h) chemical, and (c) 

])hysiological. 
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Physical antidotes. 

Tliese are few in number. Some of them liave also a chemical 
action to a limited extent. For example, egg albumen or flour and 
water are mechanical antidotes in poisoning by corrosive sublimate. 
At the same time, by the formation of albuminate of mercury, 
which is practically insoluble in the stomach for the time being, egg 
albumen acts partly as a chemical antidote. Charcoal maybe reckoned 
as a physical antidote in alkaloidal poisoning, as by strychnine, but 
it is difficult to estimate how far the antidotal effect is not chemical 
because of the occluded oxygen. Physical antidotes also exercise 
a beneficial effect in other cases, since they dilute tlie poison and 
thus may limit its effects. Demulcent fluids act in this manner both 
in corrosive and irritant poisoning. 

Chemical antidotes. 

These neutralise poisons by forming new com])ounds which are 
either insoluble or less active ; thus alkalis in acid, and dilute acids 
in alkali, poisoning may be taken as the simplest type. Magnesium 
sulphate may be i;sed in poisoning by carbolic acid, and sul])hates 
of the alkalis in poisoning by lead or barium. Freshly precipitated 
oxide of iron, made by treating tincture of perchloride of iron with 
excess of ammonia, filtering the precipitate, and adding water, may 
be used in arsenical poisoning as a chemical antidote since it 
forms the comparatively insoluble ferric arsenite. Tannin and its 
preparations produce an insoluble tannate in poisoning by antimony. 
Potassium permanganate is a powerfid antidote in morphine 
poisoning. 

Physiological antidotes. 

The mode of action of these is widely divergent. Chloroform 
may be said to exercise an antagonistic effect in strychnine jioisoning 
by inducing general anaesthesia, thus overcoming the tetanic coii^ 
tractions and giving an opportunity for the elimination of the 
poison from the stomach and from the body generally. Atropine 
within limits, is a physiological antidote to morphia. 'Physiological 
antidotes are not reliable in their action. 

Intravenous injections of normal saline or glucose saline, also 
blood transfusions, in certain cases of poisoning, vield very beneficial 
rpfinlf.w 

Evidence of poisoning in the dead. 

Evidence from post-mortem appearances. 

The post-mortem appearances found will be described in detail 
\\hen speafic poisons are considered. In conducting a post-mortem 
examination where poisoning is suspected, evidence of disease 
must be differentiated from lesions due to the effects of a poison 
Should any doubt exi.st in the mind of the examiner • i 
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characters of the lesions j)resent, if any, together with the history 
of the case should provide the necessary inrlications. When such 
indications are not available, all the organs, together with a specimen 
of blood and urine, should be retained (see p. 45). 

Evidence from chemical analysis. 

The inost important proof of poisoning is the detection of the 
})oison within the body. In some cases, how'ever, on account of 
embalming, decomposition of the tissues, and the lapse of time 
between death and the examination, certain ])oisons, although 
])resent within the body at the time of death, may not be discovered 
on analysis. This is possible in cases of poisoning by hydrocyanic 
acid, and by certain other poisons of vegetable origin. 

Difficulties, too, may occur in cases with respect to the particular 
poison employed, for example aconitine, which is difficult to isolate 
and which is also adversely affected by putrefactive changes in the 
tissues. 

In the toxicological section which follows, descriptions of the 
methods for cpiantitative analysis have been omitted, apart from 
a few isolated instances, for example, alcohol, the estimation of 
which forms part of the evidence in so many cases. Toxicological 
analysis is a highly specialised branch of science which has fallen 
appropriately within the sphere of the skilled chemist rather than that 
of the medico-legist who, however, should be responsible for the inter¬ 
pretation of the results obtained by analysis. It certainly lies well 
outside the scope of the student and practitioner. The reader who 
desires an intimate knowledge of these methods should consult 

standard works on the subject.* 

Classification of Poisons. 

Since there is no sufficiently satisfactory classiffcation for the 
many and varied poisons w4iich fall to be described for medico- 
legaf purposes, we do not propose to follow' closely any of the 
existing classiftcations. The grouping employed has been dictated 

by the character of the action of the poisons. 

Reference 

Poisons. Their Isolation and Identification,” Bamford, 1st 
and 2nd Editions, H4() and 1947. “ Churcliill Laboratory 
.Manual for the Detection of Poisons and Powerful Drugs, 

Aufcnrictli, Cliurcliill, P92S. 



CHAPTER XVIII 

CORROSIVE POISONS 

General action of corrosives. THf]RE is more or less destruction of the parts with whieli 
the corrosive substance conies in contact, due to protoplasmic 
coagulation, precipitation, or dissolution of protein, and 

extraction of water. As a rule there is no remote S3’stemic action, 
with the exception of shock. The signs and s^unptonis after 
swallowing a corrosive consist of burning, acute pain in the mouth, 
])harvnx, oesojihagus, and stomach, continuous retching and vomiting 
of shreddy lilood-stained material, intense thirst, and jirobabl^^ 
some involv’ement of the air-passages. There will be signs of corrosion 
of the mouth or lips or both. Consciousness is usually retained 
and death may result from shock, due to the extensive destruction 
of tissue, suffocation from implication of the larynx, or perforation 
of the stomach. Cicatricial contraction of the ceso])hagus is an 
occasional sequela. 

Post-mortem appearances. 

These may be expressed generally as signs of corrosion and 
])artial destruction of the parts with which the fluid has been in 
contact and vary in extent from localised jiatches to extensive 
areas, particularly in the stomach. 

CORROSIVES MINERAL ACIDS 

Signs and Symptoms. 

The symptoms come on immediately. Then' is })ain, which 
extends trom the mouth to stomach, gaseous frothy eructations, 
and brownish or blackish coloured vomit, sometimes mixed witli 
portions of discoloured mucous membrane. The vomit has a stroindv 
acKl reaction, stains clothing and fabrics w ith which it comes into 
contact, and causes effervescence with a carbonate. There is intense 
t nrst, the efforts to swallow in appeasing it causing difficulty and 

r'’ TV 'onsi'lerable Jyspi.CBa from swelliim of 
t e epiglottis ami larynx. The moiitli ami lips are exeorirteil 
their imicous iiieiiiliraiies being sodden and discoloured, the colour 

ArS'ldC''u''vl.ieh has been’swalioived 
t sv on Z Im T "''’“'f."'"*- If “i'l been taken from 

p on or bottle, the lips may escape injury The vomitimr 

and retelling being more or less coiitiii.ioiis, Ihe patieirt becleS 
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piostiated, but the nieiital faculties usually remain clear until the 
terminal ])hase ot the illness is a])]n-oachc(l. Death may result from 
con\ ulsions, suttocation, exhaustion, shock, and from ])erforation of 
the stomach. Recovery may follow ]wompt antidotal measures, 
but death may supervene subsequently from the effects of stricture 
of the oesophagus. 

General treatment. 

Ihe stomach tube should not be em])loyed since there is a 
possible danger of perforation of the wall of the stomach. Alkalis, 
such as lime water, calcined magnesia, and milk of magnesia, may 
be employed, but alkaline carbonates which liberate carbon dioxide 
should not be used, on account of gaseous distension of the stomach. 
Later, diluent, demulcent drinks, such as barley-water, milk, or 
thin gruel, should be given freely. To combat resjuratory failure, 
artificial respiration, especially by Schaefer’s method, may be 
employed and oxygen, with 7 ])er cent, carbon dioxide, used. When 
there is oedema of the glottis, tracheotomy may have to be performed. 
When there is circulatory shock, due to fluid loss and blood con¬ 
centration, the patient should be given a continuous intravenous 
infusion of normal saline or saline with glucose. This should be 
maintained until the feeling of thirst has passed, the mouth is moist 
and urine is being secreted. To alleviate pain, morphia should be 
administered with caution and other symptoms should be treated as 

they arise. 

Post-mortem changes. 

The lips may be stained a yellow, wbitish, or l)rownish colour. 
The mucous membrane of the mouth is corroded, the tissues being- 
softened and discoloured, and the oeso])hagus is similarly affected. 
There may also be irregular patches of extravasated blood. The 
gastric mucosa is frequently discoloured, and the colour variation 
will depend upon the nature of the ingested corrosive. Extravasa¬ 
tions of blood are common, and the mucous membrane is corrugated. 

The stomach may be ]ierforatcd. 

y Sulphuric acid or oil of vitriol. 

This is commonly used in commerce, in the form of strong and 
invariably impure vitriol. Poisoning usually occurs by accident, 

but is sometimes caused suicidally. 

Post-mortem appearances. 

The mucous membrane of the stomach will show a yarying degree 
of blackish discoloration de])cnding both upon the concentra¬ 
tion and the amount of the acid swallowed, hroin pos -mor cm 
diffusion, the corrosive action may occasionally be observed in ie 

peritoneal cavity. Tl,e cesoplaagus v ill also 
sloughing, and the laryn.v is fre<|uently involved. W hen death i. 
delayed, lesions may also be found m the duodenum. 
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Fatal period. 

The sliortest period is aboiit an hour, but as a rule about eight 
to sixteen liours elapse before death supervenes. Death from shock, 
however, may be instautaueous, but life may be i)rolonged for weeks 
or mouths. Septic puemuouia is a possible complication. 

Fatal dose. 

Half a drachm has killed a child about one year old in twenty- 
four hours. The smallest fatal do.se in an adult is probably 1 drachm, 
but recovery has followed a dose of 4 drachms. 

Chemical tests (see p. 723). 

s/ Hydrochloric acid, muriatic acid or spirits of salt. 

This is used in various trades. 

Post-mortem appearances. 

The parts of the mucous membrane which have come in contact 
with the acid show, at first, a dirty-white or ash-grey colour, which 
later turns brown or black. Perforation of the stomach is not so 
frequently found as in the instanee of sulphuric acid. In addition 
to the discoloration of the mucous membrane, patches of erosion, 
of varying depth and size, will also be found. 

ILLUSTRATIVE CASES 

A woman, aged fifty, swallowed 3 ounces of hydrochloric acid 
with suicidal intent. Six hours later she was taken to hosjiital in 
a collapsed condition. There were no signs of corrosion of the mouth 
or tongue. She died about eight hours after taking the poison. 
Po.st-mortem examination showed marked lesions of the epiglottis • 
the lar;vmx was red, cedematous, and necrotic. The throat was 
inarkedly involved. The mucous membrane of the msoiihagus was 
ahnost entirely destroyed. The external surface of the stomach was 
black 111 colour, there being hemorrhage into the ]ieritoneal cavity 

riiere was no perforation of stomach. Internally, its whole surface 

canliae end 'Tl^’ 1 
. The duodenum at its commencement was involved.^ 

twenty-three, was admitted to liosiiital for 

about'4^r y^ars previously he had swallowed 

but L 1 r?" oGastro-stoinv was iierformed 
' I^««t-mortem exanihiation^Tiowe l a 

«<l.mtte,l a Xo 15 catheter ’ an<l 
file iiylorus, which scarcelv -ub a similar stricture at 

wa.s greatly hvpertroT)hied'^-i ml ' probe. The stomach 

c^sophagms showed only a sfight Tgre "of ^oiiehinr'"" 
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Fatal period. 

From four to thirty liours. 

Fatal dose. 

Half an ounce. Recovery lias followed 2 ounces. 

Chemical tests (see ]>. 715). 

V Nitric acid, aqua fortis, or red spirit of nitre. 

The strong commercial acid varies in colour from pale yellow' 

to dee]) orange, depending upon the amount of impurity jiresent, 
the height of the colour being due to the ])resence of nitrogen 

pero.xide. On organic matter, due to the formation of picric acid, 

nitric acid produces yellow stains which are darkened by the addition 

of an alkali. 

Post-mortem appearances. 

The affected mucous membranes show yellowish discoloration, 

and the degree of corrosion is very marked. On account of the 

fumes which are liberated, tleath is frequently caused by conges¬ 

tion and oedema of the lungs. Capillary bronchitis is (juite a 

frequent complication. 
For the detailed description of yioisoning by nitrous fumes and 

the treatment, see p. 597. 

Fatal period. 

Death commonly occurs within twenty-lour hours, but has 

su])ervened within one and a half hours. 

Fatal dose. 
Of the strong acid, the smallest fatal dose recorded is 2 drachms. 

Chemical tests (see p. 718). 

CORROSIVES 

for 

ALKALIS 

a variety <>l piirpo.ses in the Corrosiva^ alkalis an^ use( 
processes of manufacture. 

*/ Potassium hydroxide or caustic potash. 

Cases of poisoning by this substance are 

In one of our cases a man sw'allowed a quantity . 
this corrosive alkali in mistake for ginger-beer and 

recovered from the acute synqitoms, he later 
oesophageal stricture. While ])oisonmg liy canstic potash is j 
Snous effects are more common from the use of concentrated 

of the carbonate, or ],earl-ash. The 

are of the corrosive type, but are not as severe as those 

the swallowing of the mineral acids. Swe mg nnd severe 
which the alkali comes in contact is likely to be ma 
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and the surface of the mouth, tongue, and lips becomes highly 

reddened and eroded. .... r 
The post-mortem appearances are indicative of corrosion. 

Treatment. 
Dilute acids such as vinegar, lemon juice, or tartaric acid, and 

demulcent drinks should be administered. Olive oil may be given 

freely or egg albumen may be employed. 

Fatal period. 

Death has occurred after a few hours. Not many fatal cases have 

been recorded. 

Fatal dose. 

\'ery uncertain. 

Chemical tests (see p. 721). 

Sodium hydroxide or caustic soda. 

Commonly met with as washing soda, a mixture of the hydrated 

oxide and carbonate. 
The symptoms and lesions are similar to those of caustic potash. 
Accidental poisoning by caustic soda is relatively more common 

than by caustic potash. 
Willimott ^ reports the case of a person who swallowed 60 grains 

of the solid dissolved in half a tumbler of water. Vomiting, pain 
in the mouth, throat, and stomach, and collapse followed. Death 
occurred in about twenty-nine hours. The lips and mucosa of the 
mouth, tongue, and pharynx were swollen. The mucosa of tongue 
and pharynx was of deep chocolate colour. 

v/ Ammonium hydroxide or caustic ammonia. 

Symptoms. 

In two of our cases, suicide had been attempted by drinking 
ammonia sold for domestic purposes. In both cases, which recovered, 
the symptoms of dyspnoea and dysphagia were very marked, and 
the former were accompanied by some degree of cyanosis. In one 
of the cases, the mouth and throat showed patchy corrosion, and 
the tongue and pharynx were congested and oedematous. Following 
recovery from the initial symptoms, stricture of the lower third o"f 
the oesophagus developed, which, however, was overcome by the 

bougies. In neither of the cases was the aiiiount 
of fluid swallowed ascertained. The strength of the ammonia 
vv nch had been taken, was 9-8 per cent. Liquor ammoniae fortis 
con ams . ^ per cent, by weight of ammonia. Serious svmiitoms 
of poisoning have followed the swallowing of ammonium carbonate. 
When ammonia is swallowed, there are more or less immediate 
symptoms of acute irritation involving the mouth, upper air- 
passages, oesophagus, and stomach. ^ 

34 



530 M El )1 CA L J UR 18PRUT)ENCE 

The urgent symptoms in ))oisoning by ammonia are due to the 
aiiimoniacal lumes which are liberated (see p. 59()). 

Treatment. 

As described for Caustic Potash. For the treatment of respiratory 
complications, see p. 597. ^ 

Post-mortem appearances. 

These consist of a raw, inflamed condition of the lips, mouth, 
tongue, pharynx, and larynx, with patchy erosion of the mucous 
membrane. The oesophagus is also involved and the lining membrane 
is usually of whitish-yellow colour and sodden in appearance. 
Frequently there is irregular desquamation with exposure of under- 
lying tissue. (Edema of the glottis is sometimes present. The 
gastric mucosa may show a similar picture to that of the oesophagus, 
although the colour is usually somewhat darker. Patchy siib- 
niucosal extravasations of blood may be seen. As a rule, there is 
intense congestion. When a quantity of the fumes has been inhaled, 
the bronchi are covered with a fibrinous membrane which is easily 
stripped and leaves a raw surface beneath. The lungs are congested 
and oedematous, or evidence of broncho-pneumonia may be present 
(see p. 597). 

Fatal period. 

Shortest period knoM ii is four minutes. 

Fatal dose. 

A drachm and upwards of strong ammonia. 

Chemical tests (see ]). 707). 

CORROSIVES- ORGANIC ACIDS 

Oxalic acid. 

This acid is used by shoemakers, bookbinders, brass polishers, 
straw-hat makers, and in the cleaning of brass domestically. It is 
sometimes taken with suicidal intention, and has occasionally been 
mistaken for Epsom salts with hital results. 

It is thought that the biochemical lesion of oxalic acid jmisoning 
is due to the removal of calcium ions from tissue fluid incident to 
the formation of insoluble calcium oxalate. 

Symptoms. 

If a large dose of the acid is taken, the following signs and 
symptoms are commonly found, namely, a burning, acrid taste on 
swallowing, dysphagia, vomiting, which is severe and continuous, 
and a burning sensation in the oesophagus and stomach. Occasionally 
a feeling of suffocation, with lividity of face and hurried res])iration, 
may be"’experienced. Collapse is rapid. The vomited material at 
first consists of normally coloured stomach contents mixed with a 
varying amount of inuc-us, but as sickness continues, the colour 
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becomes greenish-black or almost black due to the presence of altered 
blood. In addition to the foregoing manifestations, there are pain and 
tenderness over the abdomen. If the case is short in duration, the 
intestinal tract is not affected, but if life is prolonged, purging and 
tenesmus may be present. The pulse becomes feeble and irregular, 
and not infrequently the patient comjilains of a sen.sation of 
numbness in the limbs. Convulsions often precede death. The 
character and severity of the symptoms depend upon the amount 
and the concentration of the acid swallowed. When in concentrated 
solution, the acid acts as a corrosive. 

Treatment. 

Consists in first washing out the stomach and thereafter adminis¬ 
tering chalk, or lime in milk, or other demulcent drinks in small 
concentrated quantities. Saccharated solution of lime, in drachm 
doses, frequently repeated, is recommended and also intravenous 
injections of calcium chloride or gluconate (Calcium Sandoz). 

Post-mortem appearances. 

If the dose is large and the acid is in concentrated form, all the 
parts which have come into contact Avith the acid are softened, white, 
and corroded, or may be stained with blackish or reddish streaks. 
White corroded areas may be found at the corners of the mouth, 
on the lips, tongue, and lining of the cheeks. The oeso])haous is 
markedly congested, and in j)atches, the lining membrane is 
trequcmtly corroded and partly detached. Tlie stomach contains a 
dark brown, glairy fluid, which has an acid reaction, and the mucous 
membrane is corroded and detached in varying degree ; the blood¬ 
vessels m the submucous layer may be seen distinctlv becau.se of 
their dark-coloured contents. The stomach also shows intense 
congestion. Perforation is rare, but occasionallv occurs The 
•qiper part of the intestinal tract may also show evidence of a 
wmorrhagic iieorosis. Since this ,K.isoii is excrete-1 by the kicliieys 
they lull show marked congestion or cloudv swelling if death has 
been delayial sufticieiitly long. In such cases death is frequentlv 
l ie to anuria and iiricinia. Conoentration of o.xalate in the kiditevs 
may jirodiice necrosis of the renal tubules. • 

Fatal period. 

The shortest period recorded is three minutes. Death has taken 

Fatal dose. 

Kceovery, howcTCr!'l^'s'^fonoiTOMhr'slId^^^^^^ 
1.2 ounces. allowing ot ^ ounce, and 

Chemical tests (see p. 71!)) 
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Acid potassium oxalate. 

Salts of sorrel, or salts of lemon, is an acid salt, used for removing 
iron stains from clotliing, and therefore may be taken accidentally 
or suicidally. It is almost as poisonous as oxalic acid and gives 
rise to similar symptoms and signs. In one case where about 

I ounce was taken by mistake for Rochelle 
vsalt, the patient became ill within three 
minutes and suffered from severe ])ain in the 
cesophagus and stomach, vomiting, and partial 
unconsciousness ; later, ])urging, and severe 
pains in the loins and back. He recovered. 
The same dose, however, ju-oved fatal in 
another case. A young woman took by mis¬ 
take, for Ep.som salts, a cpiantity of salts of 
sorrel. She died before assistance could be 
obtained. One case recovered, following prompt 
treatment, after 1 ounce had been taken. 

In a recent case, a woman of thirty-nine, 
took, in error for a stomach powder, a quantity 
of salts of lemon which she dissolved in milk. 
Thereafter she vomited, persjured freely, and 
comi)lained of burning pain in the epigastrium 
and oeso])hagus. The woman died within an 
hour of taking the poison. Post-mortem 
examination showed that the palate, and the 
edges of the tongue and their under surfaces 
were of white appearance. The ])harynx was 
cono-ested and contained clear tenacious muc\is. 
The oeso])hageal mucosa was of slate colour 
and there was jmtchy exfoliation. The outer 
surface of the stomach was inflamed and the 
organ contained a moderate quantity of dark 
cofoured fluid. A brownish-black gelatinous 
substance covered the gastric mucosa and was 
composed of mucus and altered blood. The 

mucosa was inflamed and some corrode<l and softened patches were 
visible The lining of the duodenum showed some inflammation. 

The amount of the ])oison consumed was not known. 

Fig. 2lit 

Tongue, larynx, and 
cesophagus, in a case 
of potassium oxalate 

poisoning. 

Chemical tests (see p. 719). 

cede acid. 
In the dacial form, acetic acid acts as a corrosivtg Imt as dilute 

.id, simply an irritant. Son.o case.s „f poisoning Irom tlie glacial 

Tin have been recorded. 

Symptoms. 

The parts with which the acid conies into contact arc softened. 
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and rendered a whitish or pale yellowish colour. Laryngeal com¬ 
plications, because of the volatility of the acid, are commonly found 
in such cases. \ omiting is usual. Xhe action, locally, is therefore 
that of a corrosive, and such effects are a])parent in the mouth. 

The Annual Report of the Chief Medical Officer of the Ministry 
of Health for the year 1937 refers to cases of acetic acid poisoning. 
In one case, a man, who in a restaurant took a cpiantity of vinegar 
which was labelled “ Highly Concentrated Vhnegar,” died soon 
afterwards. The contents of the bottle consisted of approximately 
<)0 per cent, acetic acid. If the directions on the label had been 
followed, the contents should have been diluted to about one part 
in thirteen, prior to use. 

Treatment. 

The stomach should be washed out, and an alkali, such as lime- 
water, chalk, or magnesia administered. Milk or olive oil may be 
used as demulcents. S])ecial symptoms should be treated as they 
arise. 

Post-mortem appearances. 

The mucous membrane of the oesophagus and stomach will 
be affected in varying degree, and there may be appearances 
of corrosive action. The up})er air-passages will show marked 
congestion. 

Fatal period. 

This is variable. 

Fatal dose. 

One drachm of the glacial acid has killed a child, but an adult 
has recovered after taking b fluid ounces. 

Chemical tests (see p. 702). 

Carbolic acid, or phenol. 

This substance is obtained by the action of nitrous acid on aniline 

flistillation of salicylic acid, and by the dry distillation of 
coal. It IS a popular .lisinfectant, and by reason of its common use 

ifri’s™'’’ accidentally, to more deaths than any 
Other poisonous substance. ^ 

When pure, the acid consists of long, colourless nrismatic 
needlc-hke crystals, which have a burni.,r sweetish tastT It k 

pinkish-red. For sanitary puri)oses°'l'''' 

a crude form, as a dar^'^Slo^K^^^ ifkX p.ll^utlut 
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possesses a characteristic pungent, penetrating odour, but which 

consists of a mixture of carbolic acid, cresylic acid, and other deriva¬ 
tives, as oitho-, ineta- and para-cresol. The preparations are sold 

as Jeyes’ Disinfecting Fluid, Izal, and as many other compounds. 

Cresols are the homologues ot phenol and are also poisonous. Crude 

cresol (cresyl oil or cresylic acid) may be used as a disinfectant instead 

of phenol and is employed in the preparation of numerous products 
such as cresol soap or saponified cresol and creoline. Lysol consists 

of 50 per cent, v/v of solution of 

cresol in a saponaceous solvent, 

such as saponified linseed oil. Car¬ 

bolic acid acts as a mild corrosive 

and anaesthetic upon the skin and 
mucous membranes when in the 

crystalline form or in strong solu¬ 
tions. It gives a white, bleached, 

and puckered appearance to the 

skin at the point of application, 
the epidermis is destroyed, and a 

yellowish-brown, or brown staining 
results. It sometimes ])roduces gan¬ 

grene when applied as a dressing 
to the fingers and toes. Apart from 

its local action, it also produces 

a remote action on the central 

nervous system. 

Symptoms. 

Fic. 220 

Corrosion affecting lower lip and 
chin in a case of lysol ])oisoning. 
Hridye of nose also affected by eon- 
tainination from edge of drinking 

vessel. 

These are intense burning pain in 

the mouth, throat, and stomach, 

vomiting of frothy mucus, which 
may be neither severe nor con¬ 

tinuous, coldness and clamminess 

of the skin, contraction of the 

pupils, and lividity of the lips. Stertorous, luirried, or labourecj 

breathin!!, a small, thready Jjulse, subnormal temperature, and 
early onset of in.senaibility are also prominent mamfestayons. In 

maiiv cases, the odour of the acid may be detected m the breaC., 

though not in every ease. There may be signs of 
lips and at the corners of the mouth, the marks being of a pale broii n 
or yellowish colour. The symptoms depend m .some measure^ upon 

the concentration swallowed. If a strong solution has 

death may follow quickly, with or without yomitmg if ‘ ^e 

rapidly intervening coma and stertorous f * 
solution has been ii.sed, the syniptoms ^'T^^ene o ly after 

tion and are not usually so rapid in onset. ^ , ,,3 
that owing to the local anaisthetic action of this acid, syniptoms 

of irritatioil such as jiain and vomiting, are not so prominent a. 

poi.soning bv oxalic acid or the niiiieral acids. 



CARBOLIC ACID 535 

Death usually results from respiratory or cardiac failure due to 
paralysis of the respiratory or cardiac centre. 

Treatment. 
The objects of the treatment are first, to limit the absorption of 

the poison; secondly, to sustain the patient; and thirdly, to aid the 
elimination of the poison from the system. Thorough gastric lavage, 
using a 10 per cent, solution of glycerine in water or plain water, 
should be carried out without delay and continued until the washings 
no longer emit an odour. When lavage has been completed, a quantity 
of medicinal liquid paraffin should be left in the stomach, and since 
it is not absorbed it is jireferable to vegetable or animal oils. Egg 
albumen, since it precipitates phenol, will delay absorption. Caffeine 
may be used as a respirator}’' stimulant, and for continued cardiac- 
action strophanthus has been strongly recommended. Other treat¬ 
ment should be along general lines. Intravenous saline-glucose 
may prove useful in certain cases. When necessary, rectal feeding 
should be adopted for some days. 

Gastric nu.cosa in a ease of carbolic acid poisoning. 

Post-mortem appearances. 

cr," "HH? 
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to disappear within six hours, whereas a strong solution of the acid 
or the pure acid causes a white slougli. When impure carbolic 
solutions are swallowed the colour of the stain will be more or less 
affected, dhe mucous membranes of the oesophcwus and stomach 
are also more or less similarly affected. The action of carbolic acid 
upon the gastric mucosa is characteristic. The mucous membrane 
forms ])rojecting folds, is more or less brownish in colour, and looks 
leathery. On opening the abdominal cavity, the odour of phenol 
can usually be detected, owing to the fact that after death some 
of the acid passes through the walls of the stomach. For this 

reason, the peritoneal covering 
of the stomach is injected. A 
varying portion of the upper part 
of the small intestine may show 
evidence of corrosion and injec¬ 
tion of the vessels. The odour 
of the acid is, however, most 
marked on opening the stomach, 
and its contents may be found 
to consist of blood-stained mucus. 
When a fairly crude cresol pre¬ 
paration has been swallowed the 
odour may prove very misleading, 
since it is atypical and may 
suggest the presence of creosote 
due to the cresylic acid. We 
have noted this on a few occa¬ 
sions. In one case, in which 
this odour was quite aggressive 
in character, chemical analysis 
showed the presence of 44-7 grains 
of cresol in the stomach. The 
urine, which emitted a similar 
odour, contained PS grains. The 
lungs, the abdominal viscera, 

and brain, are frequently congested. The urine is of greenish- 
black colour, said to be due to the presence of iiyrocatechm and 

hydroquinone. . .i i 
Death may result from carbolic acid due to its absorption through 

the unbroken skin, from the effects of inhalation of its fumes, or 

from rectal and vaginal injections. , . , , u• • „ 
Miller 3 reiiorts the case of a youth, aged eighteen, suffering from 

ringworm on the right shoulder, the scapular region, and over the 
left arm and trunk, who had a mixture of camphor and carbolic 
acid rubbed over the affected areas. Before t us ^ 

became faint and giddy. Ihe nixture 
The youth then be- 
was hel])ed to bed, 
the commencement 

showed that both 

Fig. 222 

Gastric mucosa in a case of 
lysol poisoning. 

completed the youth 
was diluted and the aiiplication continued, 
came dyspnoeic, staggered to the floor, iind 

died within fifteen minutes after 
Post-mortem examination 

where he 
of the a})])lication 
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lungs were congested and in a state of acute pulmonary oedema. 
The mouth was filled with frothy blood. 

Fatal period. 

Death from carbolic acid usually occurs within three hours 
after the poison has been taken. It has, however, followed in three 
minutes, and it has been retarded for sixty hours. 

Fatal dose. 

One drachm has killed in twelve hours. Recovery, however, 
has followed large doses ; in one case, from 1 ounce of 90 per cent, 
phenol, in another, from 6 ounces of crude carbolic acid, and in a 
third, of a child aged two, from | ounce of crude acid containing 
30 per cent, carbolic acid. 

Recovery, after prompt treatment, has followed the swallowing 
of about a pint of Jeyes’ fluid. Creolin and lysol also produce toxic 
effects. Many cases of fatal poisoning have been recorded. 

The toxicity of carbolic acid is about eight times greater than 
that of Ij-sol. 

Chemical tests (.see p. 719). 

CORROSIVES—CAUSTIC SALTS 

There are certain salts of different elements, for example, 
antimony, copper, zinc, silver, and compounds of chromic acid, 
which possess caustic properties. 

Antimony trichloride. 

The trichloride, or “ butter of antimony,” used for certain trade 
purposes, and in veterinary practice, has been taken both accidentally 
and for suicidal purpo.ses. It is a light brown, dark brown, or dark 
red coloured liquid, and possesses marked caustic properties. The 
symptoms produced are more markedly those of a corrosive than 
of an irritant. In the few cases which have been recorded, the 
prominent signs and symptoms were persistent vomiting severe 
burning pain in the mouth, throat, oesoiihagus, and stomach and 
general signs of collapse. 

Evidence of corrosion of file parts witl, ,vl,icl, tlie poison has 
come into contact, with denudation of the mucous inemliranes 
may be found post-mortem. ’ 

TJ'® amount whicli constitutes a fatal dose lias not been estali 
lished with any .legree of precision. Taylor records a easet wMd; 

d ed""’tf horoTteir'^’ 3 ouncU and 
about i oimce ' taking 

Chemical tests (see p. 707). 
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^ Copper sulphate. 

^ "I’’." *" solution, exercises 
a limited corrosive effect, but its action is mainly tliat of an irritant 

A child aged three swallowed about fifty tablets containing 
ferrous sulphate and a trace of copper sulphate and as a result dfel 
Ihe maxmuim amount of copper swallowed was about 2 grains and' 
With vomiting tlie amount absorbed would be less. The cause of 
death was acute yellow atrophy of the liver. The explanation for 
so small a quantity of copper causing death was that in the tablets 
the copper sidphate was mixed with a relatively large amount of 
inert material which would prevent evacuation bv purgation ^ 
(see p. 506). * 

Chemical tests (see ]). 714). 

Zinc chloride. 

This as a solid, or in concentrated solution, acts corrosively, 
and the signs and symptoms are chiefly those of a corrosive poison. 
\\ hen taken by the mouth, there are frequently no signs of corrosion 
of the mouth, |)harvnx, or oesophagus, altiioiigh there may be 
evidence of corrosion in the stomach. Its degree of absorption is 
relatively slight. 

Chemical tests (see p. 724). 

Silver nitrate. 

This likewise is corrosive both in solid and liquid form. A fatal 
case is recorded in which a jiiece of solid stick nitrate became 
lodged in the throat while the tonsil was being cauterised. 

Chemical tests (see p. 722). 

Chromic acid and Potassium and Sodium chromates are 
also corrosive in action when in .solid, and concentrated liquid, forms. 
Diluted, they act as irritant poisons, having a special action upon 
the nervous system. In chrome workers, the injuries may assume 
the form of skin lesions, such as acne, eczema, burns or perforations, 
called “ chrome-holes ” by the workmen, eye lesions, and nasal 
lesions, especially atrophy of the mucosa, and idceration or per¬ 
foration of the septum. Chrome ulceration is notifiable and its 
occurrence must be reported to the Home Office (see p. 33). 

Chemical tests (see ]). 713). 
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CHAPTER XIX 

METALLIC AND NON-METALLIC 

IRRITANTS 

General action of metallic and non-metallic irritants. The onset of signs and symptoms, which is variable, is usually 
within half an hour to an hour. They are indicative of gastro- 
inte.stinal irritation, and consist of severe pain over the 

epigastrium and abdomen, associated with, or followed by, con¬ 
tinuous and painful vomiting and diarrhoea. The vomited matter 
at first consists of normal stomach contents, but later becomes 
bilious in character and may be of a “ coffee-grounds ” appearance 
due to altered blood. Over the track of the oesophagus there is a 
feeling of heat and con.striction which provokes thirst, but drink¬ 
ing only induces further vomiting. The diarrhoea consisting at first 
of loose stools, and later of stools mixed with blood, accompanied 
by tenesmus, is severe and urgent. After some time the patient 
begins to sliow .signs of shock, the pulse becomes thready and 
iiregular, the skin clammy and cold, and cramps may affect the 
muscles of the limbs. During this period the mind of the patient 
remains clear, Imt before death unconsciousness, preceded or 
succeeded by convulsions, usually heralds the fatal issue. The 
period before death is variable, depending upon the quantity of 
poi.son taken, and the condition of the patient at that time. Death 
may be due to cardiac failure through involvement of the myocardium 
by the direct action of the poison, or indirectlv bv the effects of general 
pro.stration. " ‘ 

Fluid is lost from tl,e blood wliicli becomes concentrated, and 
the l.lood.pressure falls. The Huid loss is due to vomitina diarrhcea 
sweating, and inability to drink. oiairnaa. 

Post-mortem appearances. 

Arsenic. 

Arsenious acid, arsenious oxide 
stance most commonly emiiloyed' 
met with in commerce, it is either 

or white arsenie, is the sub- 
in homicidal poisoning. As 
ill the form of cakes, broken 
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lumps, or a white, gritty powder. It is very insoluble in cold water 
which will only dissolve i to 1 grain per ounce. When, however, 
it IS mixed with boiling water and is boiled for some time, about 
55 grains per ounce will be held in solution so long as the water 
remains hot, but after the water has become cold only about 12 
grains per ounce remain dissolved, the remaining 43 grains being 
deposited in the vessel. By reason of this insolubility, when the 
fine powder is jilaced in water or other liquid, some of it forms a 
whitish film on the surface of the fluid, and the heavier particles 
fall to the bottom of the vessel. Experiments have shown that 
100 grains of arsenious acid mixed with two teaspoonfuls of cocoa, 
milk, and boiling water in a teacup, could not be detected either by 
appearance, taste, or smell, but that on standing, the milk curdled 
and the arsenic sedimented. With arrowroot and gruel similar results 
were observed. 

Inorganic arsenic. 

Arsenic is used extensively in industry for dyeing, artificial flower¬ 
making, taxidermy, and paper-making. It is used therapeutically, 
also, for a variety of purposes. It is sold as a constituent of vermin- 
killers and of fly-papers. In medicine, and in fly-papers, the arsenic 
usually exists in the form of sodium or potassium arsenite, since 
arsenious acid is soluble in alkaline solutions. Arsenic in the form 
of a soluble sodium arsenite is a common constituent of weed-killers, 
and cases of poisoning by weed-killer have often occurred. It is 
an occasional ingredient of insecticide solutions used for spraying 
fruit trees. Arsenic may also be found as an accidental adulterant 
of many substances. It has also been found in glycerine, and 
local authorities have been advised, by the Royal Arsenical 
Commission, to take action where arsenic is found to exist in 
glycerine over grain per pound. For arsenic in relation to 
food poisoning, see p. (190. Sheep dips may also contain arsenic 

(see p. 509). 
Fatal toxic effects may also be ])roduced by arsenic in the gaseous 

form of arseniuretted hydrogen (see p. 578). Arsenical poisoning 
in industry is usually caused by exposure to du.st of the solid 
compounds, or to arseniuretted hydrogen gas. Industrial arsenical 
|)oisoning is notifiable, and its occurrence must be reported to the 

Home Office (see p. 33). 

Symptoms of poisoning. 

Acute. 
The intensity of the sym])tonis is regulated to some extent 

by the iihysical form in which the arsenic is taken, whether in solic 
form, in siispension, or in solution, ancl by the (,uantity ;»g!^«ted 
When the amount taken is a large one it is suggestive of suicu 
acci.lent rati.er tl,a„ l.omici.le. The onset o « also 
regulated by these and other factors, including whethei oi not a meal 
ha^s been recently taken. Usually, however, the syni])toms appeal 
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within about an hour, although in some cases, where even large 
doses have been given, they may be tardy in appearing. In one case, 
a drachm of jiowdered arsenious acid was taken when the stomach 
was empty and symptoms did not appear until after two hours. 
In a .second case,' w here the quantity w as similar, the symptoms 
did not develop for seven hours, while in a third case, ten hours 
intervened before symptoms appeared. When the poison is intro¬ 
duced into the rectum or vagina, days may elap.se before the 
S3unptoms manifest themselves. 

The s^vmptoms of poisoning are often initiated by nausea, faint¬ 
ness, and a burning pain in the stomach and epigastrium, which is 
increased by pressure. These are followed by retching and vomiting, 
which become severe, continuous, and persistent. The vomited 
material varies in appearance during the course of a case. At first, 
it consists of stomach contents, but later becomes blackish or greenish 
in colour, due to the presence of bile, and latterly consists of mucus 
mixed with altered blood in varying ciuantity. Insistent and painful 
diarrhoea, accompanied by tenesmus, is common, the stools being 
streaked or tinged w ith blood ; indeed, they may be almost 
completely composed of blood. The patient may complain of a 
sense of oppression, coldness, and collapse. There is usualh' 
an intense thirst, the gratification of which, however, only 
increases the vomiting. Painful cramps may be present iii 
the muscles of the lower limbs. The pulse becomes small, 
rapid, feeble, irregular, and almost imperceptible, the faee appears 
anxious and pinched, the skin becomes cold and clammy, and 
death is usually preceded by restlessness, convulsions, or coma, 
although it may supervene suddenly from cardiac failure. When 
successive sublethal doses of arsenic have been taken the 
clinical picture of the patient may be one of subaeute or chronic 
poLsoning. 

In .subacute poi.soning the symptoms are less inten.se. 

Chronic. 

When small repeated toxic do.se.s of arsenic have been taken over 
a period, or when .several sublethal doses, with short intervals between 
them, have been given, symjitoms of ehronic poisoning are likelv to 

suggestive of homicidal administra¬ 
tion. I he general .symptoms are remarkablv con.stant in their 
character. Probably one of the earlie.st sign; is gradual lo^rnf 
weight due to malnutrition, and accompanving this there may be 
falling out of the hair and pigmentation of 'the skin. The eyes are 
suftirsed and watery, the conjunctiva? being conaested and therp 

are symptoms of coryza. The tongue is eithef redde p.1 1 

The „,n- 
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disinclination tor food, and diarrhoea or diarrhoea alternating with 
constipation. There may be intermittent vomiting. There is 
frequent complaint of numbness of the hands and feet, and the 
patient may walk with an unsteady and uncertain gait, if able to 
walk at all. These symptoms are due to peripheral neuritis. The 
palmar surfaces of the hands and the plantar surfaces of the feet 
are frequently the seats of hyperkeratosis. There may also be 
mental hebetude, or delusions. 

Fig. 223 

t'hroiiic arsenical poisoning showing hyperkeratosis. 

Organic arsenic. 
Orminic preiiarations of arsenic in combination with a carbon 

at.«,n are also poisonous, but less to,.ic tluvn inorpuuc jsemcal 

preparations. C'aeodylic acid, altliough contanung ’.’f 
of arsenic, o(|uivalent to 71 ■(! per cent, ot arsenious acul, is ri latively 

non-toxic, as are also its salts or cacodylates. .,viilible 
There are numerous organic arseim^il Preparations avadable 

for therapeutic treatment, wliici, consist of arsenic 
or pelltavalent compounds. Sodium cacodylate and trt parsamide 
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are exam])les of the second class. The trivalent forms are the 
more potent for protozoa, and the most commonly employed of 
these preparations are arsphenamine and neo-arsphenamine. The 
proprietary names of these substances in common use include 
neo-sal varsan, nov'arseno-billon, or N.A.B., mapharside, neo- 
kliarsivan, acetylarsan, and stabilarsan. 

These preparations are used in the treatment of such diseases 
as syphilis, neuro-syphilis, pyorrhoea, yaws, rat-bite fever, and 
anthrax. Such treatment sometimes gives rise to symptoms of 
arsenical poisoning and fatal cases occasionally occur. As the result 
of exhibition of these drugs, there is a liability to occurrence of 
jaundice, especially in sensitive subjects. As a rule, the arsenic 
is stored in the body tissues, is slowly disintegrated and excreted 
witliout manifestation of toxic symptoms. 

Ihe usual method of admini.stering these organic preparations 
is by the intravenous route. In the treatment of syphilis with 
arsphenamines, either mercury or bismuth is given as simultaneous 
or alternating treatment. Deaths have followed the administra¬ 
tion of arsjihenamines. Should an immediate collapse follow the 
use of tliese drugs, a few minims of adrenalin hydrochloride should 
at once be injected subcutaneously or ephedrine should be ad¬ 
ministered orally. The toxic symptoms which may follow the 
injection of salvarsan are rigors, pyrexia, reaching to 104° E. or 
higher, pro.stration, headache, giddiness, faintness, vomiting, colic 

d diarrhoea, loss of ajipetite, rajiidity of pulse, cardiac symptoms 

of severe, but acute yellow atrophv 
of the hver may occur and cause death. There inav also be drvLss 

niotor reskss- 
ess, se\ere^ sweating conjunctivitis, salivation, skin eruptions 
eluding urticaria and erythema, and exten.sive exfoliative derma’ 

tatis which may j,rove fatal. Encephalitis ha^niorrhTJca mTx' 

dermatitis, sodium thiosulphate is ’ ^ ° used. For 
muscularh’, 5 to 15 sra^ . TT or intra- 

35 per cent, solution of dextrose^on'eacl/'of’fr^^ •' of 
-More recently jireparations of vitamin C have be (^ays. 
succe.ss in the treatment of dermatitis due ' reported 

British Anti-Lewisite (B A T \ arsphenamine. 

enij.loyocl as an arsenical antidote' in caseroTeST'"'" I 
It has been shown that the oiean n <-• ^-^lohatue clerniatitis. 

to the thne when he^linra'^eo, et“’ 

'•«».g./kg. ioT ^ "'y'i been 

per cent, benzol benzoate The suW «>ntaining 

■leep n„rann,scalar injection into*^ thMhH: ‘:r'’'!i;;;e;T""‘- 
fs giureai retjion 
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B.A.L. is contraindicated in the treatment of post-arsphenamine 
hepatitis. 

In one of onr cases, exfoliative dermatitis involved almost the 
entire body surface vith fatal termination. 

The ])recise cause of arsenical dermat itis is not clearly established 
although there is usually a systemic background of predisposing 
causes, one or more of which may contribute to its production by 
an exciting cause. Osborne has suggested that the probable cause 
is the deposition of arsenic about the capillaries of the skin. Even 
with the greatest care, arsenical dermatitis is sometimes an unavoid¬ 
able complication. 

Tryparsamide is frequently used in the treatment of neuro¬ 
syphilis, but owing to its recognised ability to produce optic atrophy, 
a contraindication to its use is the presence of optic neuritis. 

Salvarsan and analogous substances used for the specific treat¬ 
ment of infective disease are included in the Therapeutic Substances 
Act, 1925, and Regulations (see p. 514). 

Elimination of arsenic from the body. 

Arsenic, quickly absorbed, is stored in the liver, and from there 
passes into the general circulation. It is slowly excreted by the 
urine, fgeces, and sweat. Although the intestinal tract eliminates 
some of the arsenic from the body, the kidneys are the principal 
excretorv organs. After a single dose, arsenic iiiay be found in the 
urine in'less than an hour and may continue to be present for about 
ten to fourteen days or even longer. After a series of doses, excretion 
of arsenic may persist for about three months. The presence of 
arsenic in the urine may be intermittent. Absorbed arsenic is found 
in greatest quantity in the liver, and m the course of a few days 
produces fattv changes. In two to three weeks following recovery 
from a single'dose, all traces of the poison iiiay have left the bod> 
with the exce])tion of the hair, nails, skin, and bones, ^^rsemc 
will probably not be found in the hair until about a veek afte 
ingesUon, but its excretion into the hair may eontimie for long 
neriods even after all traces have left the organs. The cunount 
of the poison found in different parts of the intestinal tract 
t highly hnportant in fatal cases in relation to the inter™ 

::r —t irz mo^ ^.,of the 

^t;;: thU ;:^™i^ri" — 



ARSENIC 

..roM th is from 1 to 3 millimetres. The rate of growth of the nails 
fs about i inch a month. Sir E. Sharpey-Schaefer investigated 
the rate of growth of nails and found that the rate is faster on the 
right hand than on the left, both in winter and summer. He also 
found that there was a gi at variation in the rate of growth both 
in individuals and in the several finger-nails. Thus the trapping 
of arsenic in these keratin structures enables the analysis of succes¬ 
sive short lengths of hair, from the base to the tip, and of portions 
of the nails, from the base to the tip, to give an approximate indica¬ 
tion of ar.senic dosage or the intermittent periods of such administra¬ 
tion. It is necessary to ensure that these structures have not been 
contaminated by arsenical fluids from the body from which they 
have been removed or, when exhumation has taken place, by con¬ 
tamination of the soil. Both hair and nails should be cleansed prior 

to analysis. 
Hair when soaked in an arsenical solution is capable of ab.sorbing 

arsenic, but such absorjition will show a more or less even distribution 
as opposed to natural excretion into growing hair, when, if the 
administration has been intermittent, the deposit of arsenic will be 
irregular in di.stribution. Experiments have shown that arsenic 
which has been excreted into the hair cannot be removed by prolonged 
steeping in cleansing fluids. 

Normal presence of arsenic in human tissues. . 

Arsenic is so universally found that it may frecpiently be 
present in the human body, although in very minute amounts. 
Authorities diifer as to the presence of minute amounts as 
normal constituents of human viscera, but the prevailing view 
is that arsenic is not a normal constituent of the human body. On 
the other hand, small quantities from innocent sources may be 
detected in a body after death. In order, therefore, to establish 
that death resulted from arsenical poisoning, the history of the 
symptomatology prior to death must receive careful consideration, 
and there must be a sensible amount of arsenic isolated. 

The procedure adopted by the Director of the Chemical 
Laboratory, The Medico-Legal Institute, Cairo, is that when no 
part of the viscera or discharges contains more than X milliaram 
m 100 grammes of material, the chemist, with the consent of 
tlie Director, may consider the case as negative, and mav reijort 
accordingly although he will keep a record of the actual quantitv 
louiKl. When the greatest quantity detected is less than 
milhgnun per 10(J grammes, but more than 4 milligram the 
chemist mu.st consult the medico-legal expert “in charge of the 
case and, if he agrees that there is no definite evidence of 
arsenical poisoning, the chemist will state in his report that 
on y negligible traces of arsenic were detected. Quantities in 
excess of those mentioned are recorded in the report followiim 

Die^admmistration of ar.senic on therapeutic grounds may be a 
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cause for arsenic found in a body after death, and this possibility 
must receive attention. 

Treatment. 

The stomach should be emptied without delay, either by the 
use of an emetic or preferably by a stomach tube. Gastric lavage 
must be thorough, and for the purpose about 2 gallons of water 
should be employed. Precipitated ferric hydroxide should first 
be added to the fluid. This is prepared by adding sodium carbonate 
to 2 ounces of a solution of ferric chloride until effervescence has 
ceased. The fluid should then be filtered and the precipitate 
used. Four ounces of arsenic antidote (Antidotum Arsenum 
B.P.C.) should be left in the stomach and the dose repeated if 
neces.sarv. To ]5repare this substance, two solutions should be ready 
for use, namely, a strong solution of ferric chloride (288 minims) 
mixed with 2| ounces of water, and also light magnesium oxide 
(871 grains) triturated to a smooth paste with water and diluted to 
15 ounces. Before being employed, 3f ounces of the suspension of 
magnesium oxide, after shaking, should be added to 400 minims 
of the ferric chloride solution.^ As a substitute, 1 ounce of tincture 
of ferric chloride in 4 ounces of water with 1 ounce of sodium 
carbonate may be given. The object of the foregoing treatment is 
to form insoluble ferric arsenite in the stomach. The use of intra¬ 
venous sodium thiosulphate has been advocated. The amount 
recommended, in the acute stage of poisoning, is 15 grains in 10 
millilitres of sterile distilled water every four to six hours during 
the first twenty-four hours. In the treatment of chronic arsenical 
poisoning a similar injection should be given two to three times 
])er week over a period of weeks. In acute cases, measures should 
be directed to combat shock, and adequate warmth should be 
maintained. On account of possible dehydration, physiological 
saline should be given intravenously whenever indication arises. 
Five per cent, glucose solution may also be administered intra¬ 
venously. Castor oil or magnesium sulphate may be used when 
vomiting subsides. Demulcent drinks may be given freely. Caffeine 
sodium Ijenzoate (2 grains), hypodermically, should be exhibited 
when collapse threatens, and I grain of morphia may be given 
hypodermically to alleviate pain. Additional symptoms should be 

treated along general lines. 

Post-mortem appearances. 
The character of these appearances depends very largely upon 

the quantity taken and the period which has elapsed between 
ingestion and the occurrence of death. The stomach is primarily 
the seat of post-mortem appearances, although the poison may have 
entered the body by means other than the mouth. W hen the poison 
has been sw'allowed the mucous membrane will show a varying 
degree of inflammation, with injection of the vessels, which is 
patchy in distribution and corresponds to the deposits of arseinc, 
round which tl>c infla.nmatory changes centre. Arsenious ox.de 
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is converted into the yellow sulphide in the stomach and particles 
may be observed either with or without tlie aid of a magnifying 
crla4. When seen, certain of the particles should be collected for 
subsequent chemical examination. The surface of the membrane 
may be thinly coated with mucus and streaked with blood. Sub¬ 
mucous petechial ha?morrhages arc very often seen. Tlie contents 
of the stomach are frequently of a darkish-brown colour. The 
cardiac and pyloric ends of the stomach are often congested. 
Congestion of the wall of the intestinal tract is frequently found, 
and the tract as a whole may contain a considerable quantity of 
dark fluid. Congestion of the vessels of the lining membrane of 
the pharynx and larynx is also common. Subendocardial hccmor- 
rhages in the left ventricle are rather typical. The liver is very 
often enlarged and pale in colour, due to fatty degenerative changes. 
The kidneys and myocardium are similarly affected in many 
cases. 

The above appearances persist for variable intervals after death, 
and arsenic may be recovered from the stomach after relatively 
long periods, despite vomiting, due to its tenacious association with 
the gastric mucosa. 

While the foregoing may be taken as descriptive of the appear¬ 
ances in the average fatal case when the ])oison has been ingested, 
their incidence is but little changed no matter by what other channel 
the arsenic enters the body. They are found, for example, in cases 
of respiratory poisoning by arseniuretted hydrogen, and even when 
the arsenic has been introduced by the vagina. 

The preservative influence of arsenic upon the tissues of those 
iwisoned by this substance has been repeatedly observed and noted 
following exhumation, despite assertions to the contrary. 

Fatal dose. 

The smallest recorded fatal dose is 2 grains. Recovery has, 
hovever, occurred after large doses. A woman, intent on suicide, 
took about 230 grains of arsenious acid, was violently ill three hours 
latex vith voniiting, and seven hours after swallowing the poison 
vith watery diarrhoea. Despite these symptoms, her general con¬ 
dition remained fairly good. On the third day she developed a 
haematemesis and melaena, but on the fourth dav improvement 
commenced, and her recovery was complete within a fortnight. 

Fatal period. 

''' oases at the en<l of twentv 

ens:; ™tiUhTi:Ve"nrd|“ to tCw h 
may be taken as an average period! ‘‘"'■ty-s.x hours, however, 

Chemical tests (see p. 708). 
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ILLUSTRATIVE CASE 

The practical significance of many i)oints, already described 
will be clearly seen in the details of the following case. 

Post-mortem findings. 

The iniicoiis membrane of the pharynx, epiglottis, and larynx 
was congested and the vessels were injected. Both chambers of the 
right side of the heart vere considerably dilated. The left auricle 
was also dilated. A number of small subendocardial haemorrhages 
were jiresent in the left ventricle over an area situated immediately 
below the posterior cusp of the mitral valve. The liver was pale 
in colour and enlarged. The stomach contained about 1 pint of 
darkish, yellowish-brown fluid. There were numerous patchy groups 
of petechial haemorrhages in the submucosa. These were most 
marked nearer the pyloric end of the stomach. The intestinal 
tract, as a whole, was more or less filled with darkish-brown fluid. 
The lining of the small intestine showed slight, generalised con¬ 
gestion. That of the large intestine showed more marked congestion 
which was patchy in distribution although generalised in extent. 
Microscopical examination of the liver and kidney tissue showed the 
presence of fatty degenerative changes. 

The brain, stomach, stomach contents, intestinal tract, intestinal 
contents, liver, spleen, kidneys, pancreas, heart, adrenals, lungs, 
and also the urine and bile were retained for analysis. Subsequent 
exhumation of the body was made, to obtain additional samples of 
hair, nails, muscle tissue, skin, and bone. Specimens of earth 
adjacent to the coffin, together with a portion of the coffin and 
shroud covering the body were also taken. 

Analytical examination. 

A preliminary test by the Gutzeit method on portions of the 
liver and kidney, and a mixed sample of stomach tissue and stomach 
contents shon ed the ])resence of a large (piantity of arsenic. This 
was confirmed by a Reinsch test, and crystals of arsenious oxide 

were obtained by sublimation. 
An investigation was then carried out to ascertain if sufficient 

arsenic was present to raise the i)resumption that death was due 

to arsenical ])oisoning. . , , .1 
To determine the distribution of the arsenic throughout the 

body, representative jiortions of all the specimens were heated with 
nitric and suliihuric acids to destroy the organic matter, and an 
estimation of the arsenic was made by the Gutzeit method (see 
n. 70fi) often in triplicate, on alicpiot portions of resulting solutions, 
every iirecaution being taken throughout the long series of experi¬ 
ments to ensure accuracy. All apparatus and chemicals used were 
rigorously tested, blank determinations accompanying each batcli 
of speci.nens analyscl. Tl.e large amount of arsenic present in the 
stomacli ami intestinal contents permitted a gravimetric estmia- 
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tion being carried out and complete agreement Avas obtained with 
the results of the Gutzeit estimations. The distribution of the 
arsenic in the various tissues and fluids is given in the following 

table:— 

Total 
weight 

received. 

Arsenic in tissues, etc. 

Arsenic in total 
weight of organ 

submitted. 

Expressed as 
parts per 
million. 

Lbs. Ozs. Grains. 

Brain . 3 1 -0 0-018 0-9 

Stomach tissue ... 13-0 0-143 25-0 

Stomach contents ... 140 5-18 861-0 

Intestinal tissue . 3 6 0 1 -29 54-0 
Inte.stinal contents 1 12-0 5-88 486-0 
Liver . 4 3 0 2-33 80-0 
Spleen 4-0 0-009 5-8 
Kidney 9-0 0-103 27-0 
Pancreas 40 0-002 1-2 
Heart ... 12-0 0-011 2-0 
Adrenals 0-6 0-003 9-6 
Lungs 1 3 0 0-026 3-2 
Urine . 0-6 0-004 15-0 
Bile 10 0-003 5-7 

All results throughout are ex])ressed as arsenious oxide. 
Microscopical examination of tlie stomacli and intestinal contents 

showed the presence of arsenious oxide crystals. Portions were 
centrifuged, selected particles ])icked out, and identified as arsenious 
oxide by chemical and microscopical means. 

In view of the large quantity of arsenic in the stomach and 
intestinal contents, it was considered advisable to isolate at least 
a poisonous dose of arsenious oxide. The difficulties likely to be 
encountered in carrying this out by a mechanical process are almost 
msuperable, and a chemical jirocess was therefore adopted, by which 
5-47 grains ot arsenious oxide were isolated from approximately 
half the mixed stomach and intestinal contents, a cpiantity con¬ 
siderably m excess of what is commonly acce])ted as a ])oisonous dose 

It will be observed from the foregoing table, showing the dis¬ 
tribution ot the arsenic in the various tissues, that the average 
arsenious oxide content of the whole intestinal tract was 54 iiarts 
j)er million. '■ 

As^some portions of the intestinal tract showed a greater degree 
ot inflammation than others, a further examination was made. 
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^ inflammation were removed 

of arW "" following amounts 

1. Terminal, 5 inches—lower portion of 
pelvic colon . . . _ 

2. First portion of ascending colon . ! 
3. Ilenm, 39 inches 

75 parts per million. 

^0 „ 
33 . 

To determine whether any post-mortem absorption of arsenic by 
the tissues had occurred the following experiment was carried out 

.rortions ot intestinal tissue were obtained from a post-mortem 
examination of a person who had died from causes other than arseni¬ 
cal poisoning. These were tested for the presence of arsenic, with 
negative results. The remainder of the intestinal tissue was then 
immersed for forty days in the intestinal contents obtained from 
the body of the deceased, and in which arsenic was present. At the 
end of that period the arsenic found in the tissue was as follows 

1. Descending colon .... 8-3 parts per million. 
2. Ascending colon . . , 8-7 

^ 5 ^ J y y y 

3. Middle portion of small intestine . 0-5 

While no general conclusion can be drawn from these results, 
it is evident that in this particular case, although some post-mortem 
absorption had taken place, it occurred only to the degree shown, 
and was very much less than the arsenic found in the intestinal 
tissues of the deceased at the end of a period of forty days. 

Forty-seven days after death the body was exhumed and the 
follow ing specimens were submitted for analysis :— 

Earth adjacent to the coffin, portions of the shroud and coffin 
lining, head hair, portions of the left femur, muscle and skin over- 
lying the left femur, skin from the soles of the feet, and the nails 
from the hands and feet. 

Weighed jiortions of the earth were boiled with (a) 25 per cent, 
hydrochloric acid, and (6) water, the. respective solutions being 
filtered and the amount of arsenic determined in the filtrate. In the 
water extract arsenic was absent, while in the hydrochloric acid solu¬ 
tion only a trace, amounting to 0-25 parts per million, was present. 

The shroud and coffin lining were damp and discoloured, and 
these were not washed or dried. Arsenic was found to be absent. 

The hair, in two bundles, was wet, and showed no evidence of 
the presence of crystals of arsenious oxide microscopically. 

The larger bundle, which measured 31 inches in length, was 
divided into three portions, each being washed three times with 
water. These washings were free from arsenic. 

The smaller bundle, which measured 2 inches, was divided into 
two portions of 1 inch, each being washed as before. The washings 

were arsenic free. 
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The whole of the left femur, except the uppermost portion was 
utilised, and after removal of the marrow, the hard bone substance 
was washed with water. The bone and marrow were separately 

examined for arsenic. , i • r i 
The epidermis was separated from the ilermis of each loot and 

each layer was examined separately. 
Each finger-nail was examined microscopically for the ])resence 

of crystals of arsenious oxide, with negative results. The nails 
were cleaned and washed with water. Each nail was measured and 
divided into two equal portions transversely, a root end and a tqi 
end. The root ends of the nails from both hands were then mixed, 
weighed, and the arsenic determined, the tip ends being similarly 
treated. The same procedure was adopted in the case ol the nails 

of the feet. 
The results are given in the following table :— 

Hair (a) Scalp end—1 inch . 
Middle portion—1 inch 
Free end—1| inches 

{b) Scalp end—1 inch 
Free end—1 inch . 

Left femur (a) Marrow 
(b) Hard bone substance 

Left thigh (a) Muscle 
(b) Overlying skin 

Right foot (a) Epidermis 
(b) Dermis 

Left foot (a) Epidermis 
{b) Dermis 

Finger-nails (a) Root end 
{b) Tip end 

Toe-nails (a) Root end 
(b) Tip end 

Arsenic found 
(in parts per 

million). 

10-0 
3-8 
3-3 

10-0 
8-0 

0-81 
1-2 

3-4 
2-8 

5-0 
8 -0 

5 -4 
5-4 

57 -0 
46-0 

64-0 
46-0 

In consequence of the results obtained in the examination of the 
specimens, some further investigations were made. 

Twenty-one specimens of head hair were obtained from various 
patients who had died from causes other than arsenical poisoninf^, 
none of whom had received any form of arsenic during their illness 
prior to death. The average arsenic content of these specimens was 
0-72 part per million. The arsenic content of fourteen of these 
specimens lay between 0-1 and 0-7 part per million, of five specimens, 
between 0 -7 and I -3 parts per million, and of two specimens, between 
1 -3 and 1 -7 parts per million. 

1 obtained from nine persons, all of whom 
to workers, and the average arsenic content was found 
to l>e 8 parts per million of the mixed clippings. 
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Opinions. 

These included ;— 

The large ainount of arsenic jjresent in the entirely fluid contents 
of the stomach (5-18 grains) and especially the large amount in the 

entirely fluid contents of the in¬ 
testine (5-88 grains), together with 
the amount in the liver (2-33 
grains) were consistent with a 
massive dose of arsenic having 
been swallowed shortly before 
death, certainly within twenty- 
four hours. The presence of arsenic 
in the distal portions of the hair 
was consistent with the poison 
having been taken within a mini¬ 
mum of six months before death. 
The presence of arsenic in the 
proximal and distal portions of 
nails and proximal, middle, and 

Fig. 224 distal portions of hair was con- 
Arsenious oxide cry.stals. sistent with it having been taken 

throughout the minimum period 
of six months before death. The relative amounts of arsenic present 
in the various portions of nails and hair were consistent with larger 
amounts having been taken towards the end of life. 

Antimony. 

The principal salt of antimony with which cases of poisoning 
have been associated is antimony-potassium tartrate, or tartar 
emetic, which has a diaphoretic and emetic action. Tartar emetic 
occurs in the form of a whitish, or whitish-yellow powder, which 
contains between 33 and 35 per cent, of antimony. It is soluble in 
boiling water, one in three, is about six times less soluble in cold 
waterf and is insoluble in alcohol. Intravenous administration is 
employed in the treatment of filariasis, bilharziasis, kala-azar and 

of certain other diseases. 
Untoward results may follow an intravenous injection either as 

the result of susce])tibility or of anaphylaxis. Asphyxial signs 
developed in the case of a woman following an intravenous injection 
of 1 grain in a 6 per cent, solution, although recovery took place 

following an intracardiac injection of adrenalin. _ 
Trichloride of antimony is corrosive in action (see p. o3/). 

Acute poisoning. 
'ITie following signs and symptoms are common An astringen 

.netallTo taste i/thc^nouth a sensation of l,ey 
tlie throat- dysnliagia, to some extent; gastric iiain follo««l in 
v^iitilig of an 'ncefsant cl.aracter and accompanied or snceeeded 
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bv diarrhoea ; faintness and i)rofound ])rostration ; there may, o 
niav not, be intense thirst ; the ])iilse is small, rai)id, and weak ; 
the skin is covered with a cold, clammy perspiration ; there may 
be cramps in the abdomen and limbs, which before death may 
assume almost a tetanic character; partial or complete coma 

usually precedes death. 

Chronic poisoning. 
The symptoms consist of marked nausea follov ed by \ oniiting, 

and sooner or later the stomach contents show the presence of 
bile-stained mucus ; watery diarrhoea, or diarrhoea alternating 
with constipation ; the pulse gradually becomes weak ; there is 
progressive weakness and loss of weight ; the patient develops a 
loathing for food, since vomiting is sometimes associated even ^^ith 
the sight of it ; cachexia accompanied by prostration generally 
precedes death. 

Treatment. 
The first line of treatment is to einjity the stomach with a 

stomach tube. If vomiting is not frequent, and when the tube is 
not available, aid the emesis by simple emetics, and give strong 
tea or tannic acid to form the insoluble tannate. When the tube is 
used, warm water alone is sufficient for lavage. Stimulants should 
be administered in the event of threatened collapse, and the patient 
should be kept warm. Sedatives should be used when improvement 
in the pulse and general condition indicate that the patient is out 
of immediate danger. Careful dieting is necessary for some time 
following recovery from the immediate effects of poisoning. 

Post-mortem appearances. 
Acute poisoning. 

The mucous membranes of the pharynx, larynx, (esophagus, and 
stomach are congested. The gastric mucosa is frequently covered 
with tenacious mucus, and scattered, irregular areas of submucous 
petechial haemorrhages may be seen. These are prevalent on the 
greater curvature and at the cardiac orifice, although thev may 
be di.stributed generally. The mucous lining of the duodemun 
shares the same appearances. The contents of the .stomach are 
usually scanty in amount, are dark in appearance, and .sometimes 
blood-stained. 

Chronic poisoning. 

In chronic poisc)ning the findings may not be well marked. The 
ongue IS usually dirty and the buccal mucous membrane may show 

aphthou^ patches. The gastro-intestinal tract will show effidence 
of nutation, and patches of ulceration may lie found either in the 

oUh^boiTy.' considerable emaciation 

fatty degenerative changes involving the liver, kidneys and 
myocardium are frequently found. ' ’ ^ ^ 
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Fatal dose. 

llie ainoiint is indefinite, and depends both upon the constitution 
ot the individual and upon the fact that the emetic action of the 
(Irug readily induces vomiting. Ten grains have killed a boy of 
five, and a similar quantity a girl of three. However, recovery 
has followed doses of 60, 170, and over 400 grains. 

Fatal period. 

Sixty grains produced death in an adult in ten hours. In the 
boy and girl above mentioned, 10 grains proved fatal in eight and 
twelve hours, respectively. 

Chemical tests (see p. 707). 

Mercury. 

Mercury was at one time freely used in the trade of mirror¬ 
silvering, but its use has been largely supplanted by other processes. 
It is still used, however, by furriers, felt hat manufacturers, and the 
makers of many scientific instruments, such as thermometers and 
barometers. The trade processes which expose to intoxication are 
numerous and include the preparation and use of lead, mercury, 
and solder, and the manufacture of the salts by the dry method. 

Cases of industrial mercurial poisoning, some of them fatal, occur 
from time to time. Poisoning by mercury in industry is notifiable 
and its occurrence must be reported to the Home Office (see p. 33). 
When mercury enters the system in the metallic state it is com¬ 
paratively innocuous unless in a finely divided form, when it will 
produce a toxic result. Inhalation of mercury dust or vapour may 
induce poisoning. The mode of absorption from the lungs is in 
doubt, but it is probable that the mercurial vapour dissolves in the 
fluid of the moist surfaces and so is absorbed by the blood. It has 
been reported that the problem of mercurial poisoning in a Californian 
mine has been overcome by spraying all mine floors, walls, timber, 
piping, wire, and ladders with lime-sulphur solution, thus converting 
the free mercury vapour and dust present into insoluble sulphide. 
Mercurial salts are largely used clinically for both external and 
internal treatment. Merciiric chloride or corrosive sublimate, which 
is used as a disinfectant, is a frequent source of poisoning. It has 
an acrid and metallic taste, and one part of it is soluble m about 
fourteen jiarts of water at ordinary temperature. 

\"aginal douching with corrosive sublimate may produce serious 

poisoning with fatal result. r i • i . 
The preparation of corrosive sublimate in the form ot soloids 

has given rise to several cases of accidental poisoning. 
The other poisonous mercurial salts are mercuric oxide or reel 

precipitate, mercuric ammonium chloride or white precipitate, 
mercuric potassium iodide, mercuric nitrate, and mercuric cyanide 

A number of fatal and almost fatal reactions following the 
intravenous injection of mercurial diuretics have been recorded. 
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The reaction in some of the cases was so sudtjen that the patient 
was dead before there was time to remove the needle from the 
vein while in others it was characterised by convulsions, dyspnoea, 
cyanosis, coma, and death. The cause of death remains obscure, 
altliough a number of theories have been advanced Some con¬ 
sider that the reaction is anaphylactic and connected with altera¬ 
tion of blood protein in nephrosis, and others that these drugs 
exercise a deleterious effect on the heart. It has also been thought 
that excessive dosages have been given, that the drugs have been 
continued after they have already produced toxic effects, or that 
the drugs have been administered to patients likely to die at any 
moment. It is advised that, before administering this treatment, 
the relatives should first be warned of the risk, and such restoratives 
as adrenalin and coramine should be available before the injection 

is given. 
Poisoning may also arise from absorption of mercurial prepara¬ 

tions applied to the skin. 

Symptoms of acute poisoning. 
The symptoms frequently assert themselves soon after the 

poison is swallowed. A metallic, bitter taste is perceived in the 
mouth, with a sense of constriction or suffocation in the throat, 
accompanied by a feeling of heat, which extends down tlie oesophagus 
to the stomach. Pain is experienced in the region of the stomach, 
which is increased by pressure, followed by nausea and constant 
vomiting. After tlie ordinary stomach contents have been evacuated, 
the vomit consists of blood-stained tenacious mucus. There is 
profuse diarrhoea, with severe tenesmus, the stools being composed 
latterly of blood-stained mucus. The pulse becomes small, feeble, 
and irregular, the skin cold and clammy, respiration difficult, and 
syncope, convulsions, or general insensibility usually precedes death. 
Urinary secretion is either entirely suppressed or scanty in amount. 
The urine frequently contains albumin and blood. Elimination of 
the i)oison occurs through the mucosa of the intestinal tract and 
by the kidneys, and these organs are therefore much affected by 
irritation. Elimination also occurs by the salivary glands, bile, ancl 
skin. Urtemic convulsions are rare. 

Symptoms of chronic poisoning. 

Ihe principal signs and symptoms are :—Progressiv^e anaemia, 
gastric disorders, salivation, inflammation and tenderness of gums, 
with ready bleeding, and tremors chiefly afFecting the muscles of 
face, hands, and arms. Some measure of paralysis mav also be 
present, \\ hen workers are exposed to fumes of mercuric nitrate 
the _teeth become blackened, eroded, and loosened, due to recession 
of the gums. Later they may fall out. Mercury vapours mav be 

of metals '' connection with preparation 

lethM'Z„l'’*l ’’f u" «!“i"«tere<l internally in repeated sub- 
lethal doses, the following signs and symptoms manifest themselves. 
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The patient experiences a metallic taste and suffers from colicky 
abdominal pains, anorexia, nausea, vomiting, chronic diarrhoea, and 
general depression. The gums are swollen and may slough in patches, 
salivation is present, the teeth become loosened, and the salivary 
glands are swollen. An inflammatory line on the gums round the 
upper teeth may be seen, although this is frequently absent, and 
there is often much foetor from the breath. The patient becomes 
emaciated, suffers from general muscular tremor, and the effects 
of fully developed peripheral neuritis. Nervous manifestations fre¬ 
quently supervene and include, morbid fears, mental depression, 
loss of memory, acute mania, and paralytic dementia. Renal 
complications are common. Before death the patient may be subject 
to mental disturbance accompanied by hallucinations. There may 
be skin eruptions. 

Treatment. 

Treatment should be employed without delay, since this poison 
is rapidly absorbed and damage to the kidneys may occur quite 
quickly. The stomach should be emptied by gastric lavage, but 
should a stomach tube not be at hand emesis should be induced. 
White of egg should be given very freely, but it must be removed 
from the stomach after a very limited period since the albuminate 
of mercury formed by it is soluble in excess of albumen and sodium 
chloride. Medicinal charcoal in suspension is probably more effective, 
but it also should be removed from the stomach. 

Leschke states that the fixation of mercury may be effected 
by the administration of ^ litre ot skimmed milk to which have 
been added 50 grammes of glucose, 20 grammes of sodium bicar¬ 
bonate, and three eggs. These ingredients should be beaten into a 
mixture. He recommends absorption by means of animal charcoal, 
Garbo medicinalis (Merck), since 1 gramme of this substance is 
capable of binding 850 milligrams of corrosive sublimate. 

The use of sodium formaldehyde sulphoxylate has been introduced 
as a chemical antidote which ‘reduces the perchloride to metallic 
mercury, and its action may be accelerated by the addition of 5 per 
cent sodium bicarbonate. 'A 5 to 10 per cent, solution of freshly 
iwepared sulphoxylate may be used for lavage, and about lOO 
millilitres should be left in the stomach. Immediately afterwards 
10 grammes, dissolved in from 100 to 200 millilitres of distilled 
water, should be injected intravenously during a period occupying 
twenty to thirty minutes. In severe cases, after four to six hours, 
a further intravenous administration of 5 to 10 grammes iiiay be 
repeated. Should colitis develop later, high colonic irrigation with 
1 in 1 000 solution of sulphoxylate should be carried out once or 

twice daily. If sulphoxylate treatment is to be of 

antidote it must be administered 
ingestion of the jierchloride of mercury. Rosenthal, v ho recom- 

mtndl the treatment, reporta , ""ft ^ .'io 
sulphoxylate has saved nine out of twelve dogs from a fatal dose 
of CroLe mercnrio. ebloride. When need in ten Innnan cases of 
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V^.,.nvprv occurred without appreciable kidney 

adiuinistered intravenously may prove very beneficial. 

Post-mortem appearances. 

The tonmie is white and sodden in appearance, and the nmuth 
generally has a whitish colour. The mucous membrane of the 
pharynx^ oesophagus, and stomach is more affected than that of the 
mouth. It may show a whitish or bluish-grey colour, and is inflamed 
or ulcerated in parts. In the stomach, especially, there is more or 
less general evidence of inflammation, there may be considerable 
extravasation of blood, and the muscular coats are often so softened 
that it is difficult to remove the organ without rupturing them, ihe 
mucosa of the intestines more or less shares in the inflammatory 
condition, and the caecum, colon, and rectum may be the seat of 
marked infiammatory action. Perforation of the stomach is rarely 
found. Histological changes, involving renal tissue, will probably be 
present in the endothelium of the vessels situated in the glomeruli, 
and the epithelial cells of the uriniferous tubules may show a varying 
degree of necrosis. Ogilvie ^ has recorded the results of an investiga¬ 
tion respectmg the condition of rabbits poisoned by corrosive 
sublimate. He found general congestion of the kidneys. The 
convoluted tubules and ascending limbs showed grades of injury 
which varied from cloudy swelling to coagulative necrosis and 
calcification. The liver was also congested and cloudy. Swelhng 
and sometimes hydropic degeneration were present. Congestion of 
the spleen was accompanied by some destruction of the lymphoid 
cells. The changes in the myocardium consisted of congestion, 
cloudy swelling, and general patchy, fatty degeneration. 

ILLUSTRATIVE CASES 

A girl, aged seventeen, swallowed 1 ounce of acetic acid, and an 
unknown amount of added red oxide of mercury. The amount 
taken was thought to have been 30 grains. Her sym])toins were 
stertorous breathing, vomiting of frothy fluid, without blood, pain 
in the throat and stomach, and frequent blood-stained evacuations 
from the bowel, very often copious, clots being passed. The patient 
was conscious, but collapsed. There was very slight corrosion of 
the mouth. There were no convulsions. 

She died within thirty hours after taking the i)oison. A i)ost- 
mortem examination was made eight hours after death. The 
cesopliagus was inflamed and congested, and the stomach intensely 
so. At the ])yloric end was a large blackened patch of erosion, the 
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mucous membrane being destroyed. The duodenum showed natchv 
congestion, but was not ulcerated. s^nowea patchy 

records the case of an unmarried woman who was in 
the liabit of using mercuric chloride tablets dissolved in water 
as a vaginal douche, and inserted one tablet containing 8-75 grains 
ot that salt without water into the vagina at bedtime. By 10 a.m. 
next day she complained of pain and swelling of the vulva and bv 
1 P.M. was suffering from severe abdominal pain, followed bv per¬ 
sistent vomiting and diarrhoea. At 7 p.m. the pain, diarrhoea, and 
vomiting had become worse. Next day a considerable amount of 
blood vas passed in the stools and there was suppression of urine. 
She was thirsty and very drowsy. On the following day the gums 
were swollen, inflamed, spongy, and of dark colour, the breath being 
foBticl. Diarrho6a, pain, and vomiting porsistod. Tli© symptoms 
became progressively Avorse and swelling of the salivary glands 
appeared, with active salivation. She died on the evening of 
the sixth day. Post-mortem examination showed slight jaundice, 
some evidence of irritation of, and a few small hgemorrhages 
in, the stomach, also necrosis and gangrenous ulceration of 
portions of the mucous layer of the intestines, with submucosal 
haemorrhages. 

A young man swallowed, with suicidal intent, twenty-four or 
tAventy-five soloids, each of Avhich contained 1 grain of mercuric 
potassium iodide. Vomiting quickly ensued, and Avas encouraged. 
After treatment, including emetics, oils, and Avhite of egg, he recoA^ered. 

Derobert ® reports a case of poisoning in a man of eighty-five 
by self-administered mercuric sulphate. Post-mortem examination 
did not disclose CAudence of irritative lesions of the oesophagus, 
larynx, or trachea. The gastric mucosa AAas of broAvn colour, con¬ 
gested, and haemorrhagic. 

LeAvinski ^ records details of a case of suicide by SAvalloAving a 
quantity of a 1 per cent, solution of mercuric cyanide. Typical 
symptoms of mercurial poisoning folloAved and the Avoman died from 
uraemia after five days. Autopsy shoAved eAudence of subacute 
mercurial poisoning. 

Fatal dose. 

Tl.ree grains of corrosive sublimate have killed a child, and a 
similar dose an adult. This amount may be reckoned as the 
minimum fatal dose. Recovery has, liOAvever, folloAved much larger 
doses, after grains, 19 grains, 30 grains, and after still larger 
doses ; and of the red oxide, 30 grains. Much depends on the 
extent of the prevention of absorption of the mercury by its being- 
bound by albumen and the amount Avhich has been removed by 
emesis or gastric lavage. 

Fatal period. 

The time is very variable, and usually extends to several days. 

Chemical tests (see p. 718). 
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Lead. 
The principal salts of lead which produce toxic effects are the 

acetate, the oxide converted into the oleate, in the form of diachylon, 
the carbonate or white lead, the tetroxide or red lead, the yellow 
chrome or chromate of lead, and lead arsenate. The chloride and 
nitrate, not being easily procured by the ]mblic, do not bulk so 
largely in medico-legal work. All lead salts are less irritant m action 
than those of arsenic and the other metals, already considered, but 
the acetate and chromate are more irritant than the other lead salts. 
Chronic lead poisoning is quite common in the indu.stries in which 
lead is used or handled in one form or another, for example, in 
lead-grinding works, potteries, paint factories, diamond-cutting, 
japanning, lacquer works, dye-works, in which lead chromate is 
used, coach-building, tinning, and enamelling works, plumbing, file 
making, and in electric accumulator works. Lead may gain access 
to the body by inhalation, ingestion, or by the skin when damaged. 
Lead poisoning is a notifiable disease and its occurrence must be 
reported to the Home Office (see p. 33). Inhalation of lead dust or 
fumes is most frequent in industry, more especially in the manufac¬ 
ture of white lead, the smelting of metals, and ship-breaking in 
which oxy-hydrogen burners are in use. It has been estimated that 
workers may inhale lead fumes to the extent of 0-215 gramme of 
lead in eight hours’ work with oxy-hydrogen flame upon paint, when 
employed in breaking up ships, thus severe symptoms of lead intoxica¬ 
tion may appear quickly. Lead vapour is liberated from lead when 
it is heated to temperatures above 700° C. Cholak and Bambach ® 
have found that in 1,052 normal persons with no occupational lead 
hazard, the mean lead concentrations were 0-030 milligram per 
100 grammes of blood, 0-027 milligram per litre of urine and 0-28 
milligram per twenty-four hours’ sample of faeces. In a communica¬ 
tion from the Government Laboratory, the lead content of normal 
urine was given as varying from nil'to 0-133 milligram per litre.» 
In lead poisoning an average rate above 0-21 milligram per litre is 
usual. 

On account of the use of diachylon or lead plaster as an aborti- 
mcient, it has been placed under Schedule I of the Pharmacy and 
Poisons Act, 1933, and is therefore a substance to which special 
restrictions m sale apply. Poisoning has frequently been caiused by 
its use. 

Machle has reported two cases of lead poisoning from 
tlie lodgment of bullets in the body. In one of the cases 
a bidlet was embedded in the head of the right femur 

r a period of about six to seven years. The man suffered 
from giddiness, headache, and malaise. His blood and urine 

hnZT .1™/ '■emoval of ti e 
to noriiml. i" the blood and urine slowly fell 

We haye seen two cases of lead noisonino' i • 

frying-pan having been soldered with lead. ^ 
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The following case of attempted murder by poisoning shows 
some unusual features. A inan was charged with having poured 

white lead into a cup of milk which he placed beside his wife, so 
that she might drink it ; having given her a chocolate filled with 

metallic mercury ; and having on previous occasions filled a number 
of pills, intended for his wife, with brass filings, white lead, and 
copper wire, which were swallov^’ed by her. 

The bottle of milk was found to contain 8(5-11 grains of white 
lead, and the chocolate, over 3 grains of metallic mercury. The 

interior of the pills had been drilled out, and filled either with finely 

powdered brass or copper and then plugged or entirely filled with 

white lead. The amount of lead in the pills depended upon the 

size of the plug or the amount of filling, and varied from 1 grain 

to over 1 grain in each pill. 
The symptoms from which the woman suffered were abdominal 

pains with constipation and, later, continuous diarrhoea, loss of 

appetite, and cachexia. 
The accused was found guilty on the charges except that of 

administering the chocolate. 

Symptoms of acute poisoning. 

Lead acetate and other lead salts in large doses produce an 

astringent metallic taste in the mouth, a burning, pricking sensation 

in the throat and oesophagus, and a similar sensation in the stomach, 

with pain, succeded after an interval by nausea and vomiting, the 

vomited matter being latterly streaked with blood. Diarrhoea may 
supervene early. There is dryness of the fauces and great thirst. 

Colicky pains develop in the abdomen, the abdominal vails are 

tense and contracted, and the pains are relieved by pressure. Instead 

of looseness of the bowels, there may be constipation, the stools 

being black, and having a very offensive odour. Symptoms of 

collapse set in before death. Should, however, the case be pro¬ 

tracted, arthralgia may develop, and there are likely to be numbness 
and paralysis of the lim])s. Convulsions, delirium, or coma may 

precede death. 

Symptoms of chronic poisoning. 

These may be summed up as follows Colic, which 

intense • general malaise, iirostration, anaunia, debility, and loss 

of weicdlt ; obstinate consti])ation ; gradual emacuRion ; anoiexia , 

s-Ulowness of face ; in most cases, there is a blue line on the gums, 

Imt this is not constant. In the ])resence of oral sepsis, the line 
Inears close to the jruni margin. Tl.e line is not seen in the |>resence 

of'healthy teeth, in edentnloms subjects or at  .its w here tcet 
re a enl The bine colour is line to the action of «ul,ihure ^ 

::"rili“mw,f the vt:tc!:ns«^ the action of lead on the neuro- 
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vascular svsteiu. ^Plic nervous syuiptoins, almost characteristic, 
are ^S\rist-(lro]i,” due to paralysis of the extensors and sui)inators 
of the forearms, accompanied hv muscular atrophy, tremors, cramps, 
and shooting jiains in the limbs.' We have seen several cases, occurring 
among i)ottery-dippers, in which the scapular muscles and tlu)se of 
the arms were very atro])hied. 1 here may be ])aralysis of the limbs. 

Early mental changes may manifest themselves and include 
headache, irritability, and letiiargy. Lead encephalopathy some¬ 
times occurs, especially in young subjects. This disturbance of 
cerebral function may give rise to recurrent convulsions, and ])ro- 

gressive mental deterioration. 
In a large number of cases of acute and chronic poisoning, 

punctate baso])hile staining of a number of the red cells will be found, 
and there is diminution of luemoglobin and of the red cells. Punctate 
basophile staining may occasionally be seen in poisoning by benzol 
and aniline. The polymorphonuclear leucocytes are decreased and 
lymphocytes increased. There may be evidence of vacuolation of 
the red cells and ])oikilocytosis. 

Treatment of acute poisoning. 

The stomach must be emptied by emetics, or preferably by 
stomach tube. The ingoing water should be mixed with magnesium 
sulphate, 2 ounces of sulj)hate to 2 gallons of water. This forms the 
in.soluble sulphate. Sodium thiosulphate, 5 millilitres of 10 per 
cent, solution, given intravenously, has been recommended. xAfter 
the preliminary treatment has been completed, demulcent drinks 
and milk should be given, and the remainder of the treatment 
regulated as symptoms indicate. High colonic lavage may be 
usefully em])loyed. Morphia may l)e given to relieve abdominal 
pain. 

Behaviour of lead in the body. 

When large quantities of lead are taken into the body, excretion 
does not maintain an equilibrium and lead beeomes stored. The 
l)oison is mainly excreted into the colon and, to a lesser extent, 
tlnough the kidneys. If the rate of excretion equals that of absorp- 
tion there may be jio signs of poisoning. Only a part of the lead 
winch IS swallowed is absorbed into the general circulation. Non¬ 
soluble compounds are excreted in the faeces but soluble comiiounds 
cUe carried to the liver, where some is stored and the remainder 
(hstributed to other body tissues. Lead is stored in the bone marron 
as trqile ])hos])hates, and when the acid content of the blood is 
increased, becomes solulile and in part may be excreted through the 
mhmiry channels. In chronic lead ]i()isoning there is substitution of 

lea(l for calcium, the result of the retention of lead in the bones and 
an me leaded ehmination of calcium in the urine. There aiiiiea’rs to 
be a close analogy between lead and calcium with regard t!) distri 

tlnrH and excretion, and it has been shown 

H f St iTe'of actfvd acid-base equilibrium, and 
the stat of activity of the parathyroids are important factors 

in 
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(leterniimng Avhetlier lead is stored in bone without toxic effect or 
IS })assed into general circulation with resultant tissue damage. 

To establish the absorption of lead in the body by its presence 
111 the fa?ces is fallacious since such a finding only establishes exposure 

to lead. Its absorption can only he established by its detection in 
the blood serum and urine in amounts which exceed those that 

could occur in persons not exposed to lead (Hamilton and Johnstone 
vide infra). 

Treatment of chronic poisoning. 

The patient should be given large doses of ammonium chloride, 
a capsule containing 15 grains, six times daily at regular intervals, 

followed by large quantities of water and a low calcium diet. This 

brings about a negative calcium balance and increases calcium and 
lead excretion, in faeces and urine, or “ de-leading.” 

By raising and lowering the calcium intake carefully, the excretion 

of lead, deposited in the bones, can he controlled and its ehmination 

so regulated as to obviate serious recurrent symptoms of lead poison¬ 

ing during the process. Parathyroid extract, Parathormone (Lilly), 
given intramuscularly, to mobilise lead and calcium from the 

bones by producing a negative calcium balance, has also been 

recommended. 
Holmes, Amberg, and Campbell have recommended the use of 

vitamin C (ascorbic or cevitamic acid) in the treatment of chronic 

lead poisoning, and hold the view that it reacts with toxic lead ions 

to form a poorly ionised and much less toxic compound. 
Some are of opinion that a low calcium diet combined with a 

high phosphorus diet aids excretion of lead. 
Constipation should be treated with magnesium sulphate which 

facilitates the removal of excreted lead from the intestines. 
Hamilton and Johnstone recommend that in cases of severe 

intestinal colic the patient should be hospitalised and intravenous 

calcium instituted. This is continued until the more violent colic 

has subsided, at which time calcium by the mouth is given. All 
calcium thera])y is stopped upon the cessation of intestinal dis¬ 

comfort. It is their considered o])inion that once the calcium has 

caused the colic to cease, its utility is ended. “The almost 
instantaneous relief of lead colic following the use of calcium leaves 

little doubt that tliis drug has a physiological effect upon the smooth 

muscle of the intestinal tract, but the action is too sudden and 

dramatic to cause anyone to believe that the quick relief is due to 

the immediate storage of lead within the bones of the body. 
Hamilton and Johnstone believe that the treatment of lead intoxica¬ 

tion requires thera])y for the acute condition only, and that attempts 

to store lead or to delead a patient are unnecessary and, m the 

case of deleading, may be dangerous. 

Post-mortem appearances. 

After acute poisoning, the appearances are chiefly those of gastro- 

enteritis The gastric mucosa is congested. There may he eroded 
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patches. In chronic poisoning, the kidneys are of small, granular, 
and contracted type. The left ventricle in such cases is frecpientlv 
hypertrophied and the vessels show arterio-sclerotic changes. 

Chemical tests (.see p. 717). 

Lead tetra-ethyl. 
This compound is employed in fuel for motor cars, with which 

it is mixed to about OT per cent, by weight to counteract “ pinking,” 
and on inhalation in sufficient quantity is extremely toxic. It is 
a colourless fluid with a sweetish odour and emits a vapour at 
ordinary temperature. Apart from inhalation, poisoning may l)e 
induced by absorption through the skin surface following contamina¬ 
tion with the liquid. Poisoning in acute form chiefly affects the 
central nervous system and includes such symptoms as headache, 
nervousness, irritability, mental excitement, vertigo, tremor, 
insomnia, delusions, hallucinations, maniacal attacks, delirium, and 
convulsions. There may be slowing of the pulse rate, falling of the 
blood pressure and body temperature, nausea, vomiting, and diar¬ 
rhoea which is more frequent than constipation. Muscular pains and 
twitchings, fatigue, and general weakness are common. The 
symptoms in chronic poisoning are very similar to those of chronic 
lead poisoning. 

In the treatment of severe cases, there should be a liberal intake 
of fluids, and normal saline or a 5 per cent, solution of dextrose in 
normal saline will be found beneficial. Intravenous administra¬ 
tion of from 2 to 4 grammes of a 2 per cent, solution of magnesium 
sulphate has been recommended in cases of delirium. 

Post-mortem findings are not specific. The brain and lungs are 
often conge.sted. The liver and kidneys may show degenerative 
changes. 

Thallium. 

The compounds of thallium, a heavy metal, may be found in 
zinc .salts or in crude sulphur. Industrially, it is used in dyeing and 
glass manufacture. It is also an ingredient of certain vermin poisons. 
Iherapeutically, it has been advocated for the treatment of ring¬ 
worm m the form of thallium acetate and it is used as a depilatory 
m certain preparations, occasionally causing poisoning 

in^ t """"lative effect. Chronic poison- 
mg injures the endocrine giands. i’eripheral neuritis and aionecia 
are outstanding manifestations. Generai inaiaise, iieaiiaciie drowsi¬ 
ness depression, and insomnia are oti.er svinptonis 

-Acute poisoning resuiting from swaiimving tiie substance is 
ei|aracteri.sed by stimuiation of the heart foiiowed iiv denr^^^^^^ 

hich causes deatii from cardiac faiinre. There inav be iianses 
^ckne.ss coiic, diarri.ma, ami aiinnninuria. Hvpera. hesia inina^ed 

- ''^-ntia 7::i;;:;rThe 



o(U M K1) 1CAL JURIS PRITDENCE 

(Tleich r(*j)()rts two cases ot tlialliuin acetate })()isoning in the 
treatment of ringworm affecting tlie scalp. Botli children showed 

myelo-encephalic symptoms and were dead within twelve days. 

Treatment. 

The stomach should be emptied either by stomach tube or 

by an emetic. A purgative dose of magnesium sulphate should be 

given. Intravenous injection of potassium iodide is recommended. 

Sodium thiosulphate, slowly administered, intravenously, 20 milli¬ 

litres of a 3 per cent, solution, daily, will cause gradual elimination 
of thallium in the urine. 

Elnids, especially milk, sliould be given by mouth, and the 

])atient should be kept warm. 

Chemical tests (see ]). 723). 

^ Copper. 

Copper salts when taken in large doses produce toxic effects. 

Probably the most poisonous are the sulphate or blue vitriol, and 

the subacetate or verdigris. They are seldom used for criminal 
purposes because of their striking blue or green colour. The sulphate, 

however, has been taken with the hope of inducing abortion. 

Workers in copper are said to suffer occasionally from toxic effects 

produced by inhalation of copper dust. 
A case of poisoning after the injection of copper sulphate into 

a tuberculous fistula in a boy of six has been reported. Death 
occurred.Nine millilitres of a 10 per cent, solution were in¬ 

jected. Chemical analysis showed almost the total amount of 

injected copper in the liver. There was severe parenchymatous 

injury of the heart, liver, and kidneys (see p. 538). 

Symptoms. 

If it be assumed that i ounce of sulphate or subacetate has been 

taken, the following are signs and symptoms which may be looked 
for : pain in the mouth, oesophagus, and stomach ; bluish or greenish 
coloration of the mucous membrane of the mouth ; sickness, which 

produces a bluish or greenish vomit ; there may be diarrhoea 
accompanied bv colicky abdominal pains ; convulsions and cramps 

of the limbs mav sometimes occur. If the case terminates fatally, 

death is preceded by convulsions, ])aralysis, or coma. In chronic 

pcisoning, wliich is but rarely observed even among ™kers in t e 

Inetal or its salts, the main indications are on a parallel vith salt, 
of lead There are evidences of ])rogressive emaciation, gastro- 

IntesDnal irritation, vomiting, loss of appetite, f ^-^hcea m c m- 

stiiiation, a coloured line on the gums, and perhaps a 
of the teeth the colour being bluish, greenish, or purjihsh, ma:v 
be found The evidences of implication of the nervous «vstcm are 

also verv similar to those from lead poisoning, namely, peipiliera 
atrophy of tl.e nn.cles of the «houl<ler, ar,n. an,l 

forearm, with wrist-dro]) in some cases. 



Treatment. 
Empty stomaeli by emetic or tube. Potassium terrocyamde, 

10 (Trains in water, is recommended for its antidotal properties. 
Give albuminous and demulcent fluids. Treat symptoms along 

ordinary lines. 

Post-mortem appearances. 

Perhaps the most striking appearance is the bluish or greenish 
coloration imparted to the gastric mucosa. The mucous membrane 
is congested and injected, and occasionally shows eroded patches. 
The intestinal mucous membrane may share the same a])pearances. 
The coloration by bile may be mistaken for that of copper, but 
on touching copper staining with ammonia the blue colour Irecomes 

intensified or the green is changed to blue. 

Fatal dose. 

Half an ounce of subacetate, and 1 ounce of the sulphate, have 
caused death. The minimum dose has not been ascertained with 
any degree of precision. 

Fatal period. 

Four hours, in a child who swallowed an unknown quantity 
of the sulphate. Twelve hours, in the case of a man who took 
1 ounce. 

Chemical tests (see p. 714). 

Zinc. 

The toxic effects of zinc are confined to the use of two salts of 
the metal, namely, the sulphate, the action of which is irritant, and 
the chloride, which is corrosive. Zinc fumes also exercise a toxic 
action u])on yrersons engaged in such occujrations as zinc and copper 
smelting. The commonest form of sickness by a comyronnd of zinc 
is the so-called “ brass-founders’ ague ” or “ metal fume fever ” 
which results from the inhalation of freshly sublimed zinc oxide. 
Phis condition, however, is not specific to zinc, since co])per, iron, 
beryllium, magnesium, and other metals mav cause the ’ same 
condition. 

Ingestion of zinc comjiounds is not usually fatal on account of 
their eflective emetic action. 

Symptoms. 

From the sulphate. 

These are principally of gastro-intestinal irritation, and consist 
of vomiting, .pain in the stomach and abdomen, diarrlima and 
w hen a cmisiderab e quantity has been swallowed, svniptonis of 

apse, anc suliihate has been taken in mistake for Epsom salts. 
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From the chloride. 

The syiiiptoins are of a somewhat different nature on account ot 
the corrosive character of this salt. These are an immediate burning 

sensation in the mouth, throat, oesophagus, and stomach, with 
vomiting, diarrhoea, and symptoms of shock. 

The symptoms of chronic poisoning are closely allied to those of 
lead and copper. 

Treatment. 

Gastric lavage is the first procedure. Sodium bicarbonate in 

tepid water should be administered freely. Milk and egg drinks 

shonld also be given. Tn addition, the case should be treated 
symptomatically. 

Post-mortem appearances. 

When zinc sulphate has caused poisoning, the gastro-intestinal 

mucosa will show patches of congestion, variable both in degree 
and extent. There may be a yellowish discoloration of the oesophagus 

and stomach. In some cases, the stomach may show patches of 

submucosal hsemorrhage and erosion. The small intestine may be 

similarly affected. When zinc chloride has been swallowed, signs 

of corrosion may be present. The action of this salt is mainly local 
and corrosive, the tissues with which it passes into contact being 
affected. The degree of absorption is relatively slight and is in inverse 

])roportion to its corrosive action. Taken by mouth, in certain 
cases, there may be no definite signs of corrosion of the mouth, 

])harynx, or oesophagus. In one case, the mucous membrane of the 

mouth, throat, and msophagus was white and opaque, the stomach 

was hard and leathery, and contained a white curd-like fluid. 

Chemical tests (see p. 724). 

Tin. 
The chief danger of poisoning by this metal arises from canned 

goods (see p. bbO). 

Symptoms. 
The salts of tin cause gastro-intestinal irritation such as nausea, 

vomiting, pain in the abdomen, diarrhoea, and prostration. A 

metallic taste may be experienced. 

Treatment. 
Gastric lavage, demulcent drinks, and symptomatic measures 

Chemical tests (see i). 72d). 

Iron. 
Of the cases in which poisoning lias occurrecl by the^ingest^ 

iron preparations. 
ferrous sulphate and the tincture of perchloride 
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of iron have been the responsible agents, although such cases are 
few Forbeses h^s published an interesting paper m which he 

describes details of two fatal cases of acute ferrous 
in children aged three years and one year. In the first of these the 
child was thought to have swallowed fifty tablets each containing 
3 grains of ferrous siiljihate and in the second, thirty to thirty-five 
tablets of the same preparation. Death occurred after some y- 
three and thirty hours, respectively.^ In both cases some tablets 

were returned in the vomitus (see p. 538). 

Symptoms. 
The clinical manifestations usually consist of vomiting, thirst, 

restlessness, and collapse. The vomited material may be of a 
brownish colour or may, after a short period, contain fresh or clotted 

blood. . „ . , 
Hurst reports the case of a woman, the subject of severe simple 

achlorhydric ansemia following gastro-jejunostomy, who was treated 
by the administration of IbO grains of iron and ammoninm citrate 
daily, and who suffered an acute cerebral attack, closely resembling 
lead encephalopathy, after she had been under treatment for three 

weeks. 
Although a similar case has not previously been recorded, the 

symptoms were regarded as due to iron jioisoning. The patient 
completely recovered and was subsequently given smaller doses of 
iron, when finally the aiifemia disappeared. 

Treatment. 

An emetic should be given and the intake of bland fluids 
encouraged. In addition, the application of warmth and the use 
of cardiac stimulants form the ])rincipal line of treatment. When 
breathing is embarrassed, the use of oxygen is frequently beneficial. 
A course of penicillin treatment should be rapidly initiated when 
pneumonic complication threatens. 

Post-mortem appearances. 

The stomach may contain coffee-ground material, since it is 
very often the seat of an acute haemorrhagic gastritis. The intestinal 
tract shows a varying degree of vascular engorgement and oedema, 
while the contents reveal blackish coloured staining. Degenerative 
changes, verging from cloudy swelling to complete necrosis, are 
found in the liver, which may have assumed a yellow tint. The 
kidneys are frequently in a state of cloudy swelling, while small, 
irregular haemorrhages may be present on the surface of the heart, 
lungs, thymus, and aorta. Pneumonic consolidation of one or more 
lobes of the lungs is not an infrequent finding. 

Manganese. 

Manganese is used in the chemical, ceramic, glass, dye and 
varnish industries. It is also used as a deoxidising and desulphuris¬ 
ing agent, and in the preparation of manganese steel. Industrial 
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]K)isonmg may occur tliroiigh handling, or hv the inlialation of dust 

especially (luring tlie jirocess of grinding. 'Manganese is also iise(i 

in tlie nianntaetnre oi galvanic cells. Iiidnstrial poisoning hv this 

substance is notifialile and its occurrence must lie reported to tlie 
Home Office (see ]>. 33). 

riie signs and symptoms of chronic poisoning are lassitude, 
drowsiness, slight dyspnoea, weakness and trembling. Parkinsonism’ 

and distuiiiances of gait and speech. The voice is dull and 

inonotonous, the face mask-like, and the gestures stereoty])ed. 

Ste]ipage gait and Rombergism may be evident. Other symptoms 

include excessive salivation, irritability, impairment of sexual 

function in the male, and emotionalism. Manganese toxsemia 

produces ])rogressive bulbar paralysis, amyotrophic lateral sclerosis 

and diffuse nodular hepatic cirrhosis. Differential diagnosis betAveen 

])Ost-encephalitic Parkinsonism, multiple sclerosis, and chronic 

manganese ])oisoning is sometimes necessary, ami a history of 
ex]iosure will help to elucidate the matter. In the Annual Report 

of the CTiet Inspector of Factories, 1943, reference is made to a 

fatal case of poisoning in a man engaged in Avelding tram lines. 

He used an electrode containing 14 ]Aer cent, manganese under poor 
conditions of ventilation. 

Potassium ])ernianganate is so widely used that its possibility 
as a toxic agent is often overlooked. It is a powerful oxidising and 
corrosive agent and fatal ])oisoning has occurred in a number of 
cases by ingestion either in the solid state or in strong solution. 
Dilute solutions may cause gastro-intestinal irritation. In con¬ 
centrated form, this substance may affect the cardio-vascular system 
or the central nervous system and may ])roduce mild corrosion. 
Wdllimott re])orts a fatal case folloAving urethral injection of 
2(J0 millilitres of a 10 per cent, solution, equivalent to 20 grammes 
of the solid salt. Ascending from the bladder to the umbilicus 
Avas adhesiA^e peritonitis, and the bladder mucosa A\as the seat of 
corrosions varying in size from a ]iin-head to a half-crown jiiece. 

Treatment. 

When the substance has been swallowetl gastric lavage, using 
charcoal, should be em])loyed. Calcium bromide, intraA^enously, or 
calcium gluconate, intramuscularly, has been recommended. 

Chemical tests (see ]). 717). 

Boracic acid and borax. 

Acute poisoning by boric acid is infreciuent, but chronic ])oisoning 

following internal administration or bladder irrigation is ])erhaps 

more common. Borates act as depressants on the central nervous 

system, and may produce necrosis of the gastro-intesfinal tract and 

of the renal tubular ei)ithelium. • 
A teaspoonful, taken in error, has caused death. 

operation, a woman AAas given an intravenous injection of bOO 

millilitres of a 2-5 per cent, solution of boric acid in 10 ])er cent. 
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dextrose in error for a solution of 10 ])er cent, dextrose. She 

recovered.^® 

Symptoms. 

These include malaise, nausea, hiccough, vomiting, (liarrha?a, an 
erythematous skin eruj)tion, fall of tem])erature, convulsions, coma, 
and collapse. The erythematous rash may he accom])anied by 
papules, vesicles develo]iing between the fingers and on the backs of 
tlie hands. In one of our cases, in which .n-grain doses were 
administered internally for a chronic bladder condition, the patient 
develo])ed symptoms of weakness out of all ])ro])ortion to the ailment, 
and a jiapular rash over certain parts of the body. Nephritis 
occasionally develo])s and there may be a few submucosal luemor- 
rhages. Sanders recounts the facts of his ])ersonal ex])eriences of 
toxic effects of boric acid. Suffering from dysentery, a solution of 
the acid in warm water was used as a rectal douche daily for some 
time. He develojied a rash, resembling bromide rash, over the 
entire body, became delirious, had a feeble ])nlse, and was unable 
to sleej). After a fortnight, during which his condition was serious, 
he commenced to recover. 

hifty ])e.r cent, of the acid is excreted in the urine within twelve 
hours, the rest remains in the body up to three to four days, and 
thus may accumulate as the result of repeated dosage. 

for the use of boric acid as a food preservative, see ]). 691. 

Treatment. 

Umj)ty the stomach with a stomach tube, or by means of an 
emetic, and thereafter give a purgative dose of magnesium sulphate. 

Chemical tests (.see j). 711). 

Cadmium. 

no importance, but 
occasionally a caae of poisoning occurs industriallv, since it is used 
n the ])rocess of ore smelting, and thus workmen have to handle 

bags containing cadmium oxide. It is also used in electro-platincr 

limiTTnd ingestion, or inhalation of fumes. The 
signs and symptoms of poisoning l,y inhalation consist of headache 
irritating cough, metallic taste in the mouth na, Je- _ 
.sometimes accomiianied bv diarrhcea aodfir.i ' r ’» r ’^^*i^nig, 

post-mortem examination usufillv ^ hen death occurs, 

int«ti„al an,l reap ratorv r rt! "f 

^■>.an«ea h, ,he heLt '"a liver'n.avtrfo,', a,’ "Vv 
swallowed, its emetic aetinn i.c,, . 11 ■ i /niind When cadmium is 

'vilh or without diarrllma, is marked.” '^uniting, 

Chemical tests (see p. 7I |). 
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Gold. 

Preparations have been used intramuscularly in the treatment 
of rheumatoid arthritis. These have various proprietary names, 

such as sanocrysin, aurobin, allochrysine, krysolgan, and solganal. 
Toxic and even fatal results have resulted from the use of some of 

them. The toxic reactions comprise diarrhoea, vomiting, albumin¬ 
uria, exfoliative dermatitis, aplastic anaemia, and occasionally 

agranulocytosis. Fatzer has reported two cases. Both patients, 

elderly men, suffered from rheumatoid arthritis of long standing. 

One was treated with allochrysine and the other with solganal. 

The first patient died of agranulocytosis with secondary necrotic 

angina, the second recovered following treatment with liver extract, 

irradiation, and nucleotide, although he died a month later from 

another cause. Idiosyncrasy is quite common. In addition to the 

foregoing manifestations, focal or confluent hepatic necrosis, necrosis 

of the renal tubular epithelium, peripheral neuropathy, and blood 

dyscrasias should be mentioned. 
The treatment consists in the administration of sodium thio¬ 

sulphate either orally or by injection. British Anti-Lewisite (B.A. L.), 

diniercaptopropanoi, is an effective antidote (see p. 543). In addition, 

treatment has tf) be directed along general and specific lines. 

Chemical tests (see p. 715). 

Aluminium. 

The soluble salts, when taken in large doses, may produce gastro¬ 

intestinal symptoms. The use of aluminium vessels is generally 

regarded as innocuous, and reported cases of toxsemia from their 

use may have been due to idiosyncrasy. 

Chemical tests (see p. 706). 

Bismuth. 
Metallic bismuth is the least toxic form, and the soluble con,- 

nounds are more toxic than the insoluble preparations. Roe- 

’reports the case of a child one month old who, suffering from 

diarrhoea had become dehydrated. Ten grains of bismuth sub- 

nitrate vvere given every two hours, and death occurred two days 
Mer Metluemoglobin is found blood and t ere smaU 

Iti two of these there was intense stomatitis, and the urine 
liid ill all.un.in and contained bismuth. Bismuth is used m 

“’ir* toxic ”efets' iirXmatitis, colitis, and nephritis 

of the heart. 
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Treatment. 
Sodium thiosulpluite, 0-5 gramme in a 10 per cent, solution 

given intravenously is recommended. Symptomatic and genera) 

treatment should be employed. 

Chemical tests (see ]). 711). 

Barium. 

In its metallic form there are no toxic manifestations, but some 
of the soluble compounds in large doses are poisonous. They may 
affect the cardio-vascular, gastro-intestinal, or nervous, system. 
The })rincipal salts are the chloride, nitrate, and the carbonate, 
the first being the most poisonous. These are constituents of certain 
rat poisons. Morton describes severe poisoning of eighty-five 
British soldiers in Persia by barium carbonate, intended for use as 
rat poison, which was accidentally mixed with flour and made into 
pastry. Sauer records the case of a woman who was given about 
lOcS grains of barium chloride in error. Recovery followed 
treatment. When seen three hours after taking the dose she was 
collapsed and her pulse, which was thready, was 120 per minute. 
Four teaspoonfuls of crystalline magnesium sulphate were given in 
water followed by a hypodermic injection of , grain of atropine 
sulphate and | grain of morphine sulphate. The pain was relieved 
almost at once, and on the following day the j)atient felt perfectly 
well. 

Symptoms. 

Nausea and vomiting of a watery mucus ; convulsive movements 
of hands and feet; general convulsions. To these symptoms must 
be added diarrhoea with tenesmus, grave signs of "shock loss of 
motor power and sensation. The heart is embarrassed in its action 
and the breathing laboured and slow. 

Treatment. 

Employ the stomach tube and wash out stomach with a solution 
of magnesium sulphate (2 ounces in 2 gallons of water). Give 1 -ounce 
dose of sodium sulphate, well diluted, and repeat if necessan 
Treat general condition along usual lines. Cardiac or resniratorv 
stimulants may be necessary. ^ 

Fatal dose. 

requite, Although ease., luwe tli: 

Fatal period. 

From two hours upwards. 

Chemical tests (see p. 711). 
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Potassium nitrate. 

riiis salt has frequently caused death. Taken accidentallv, as it 
usually IS in mistake for Epsom salts, the quantity is generally large. 

Symptoms. 

The signs and symptoms consist of vomiting accompanied by 

severe gastric pain, and sometimes diarrhoea with blood-stained 

stools , symptoms of collapse, lividity of face and insensibility are 
followed by death. 

Treatment. 

Free lavage ; demulcent drinks ; stimulants ; v^armth to body ; 
and treatment of prominent symptoms. 

Post-mortem appearances. 

The mucous lining of the stomach is bright red or brownish-red 
in colour. The mucous membrane is injected. 

Fatal dose. 

The usual fatal quantity is from 1 ounce upwards. 

Fatal period. 

A few hours, to thirty-six hours. 

Chemical tests (see p. 721). 

Potassium and sodium chlorate. 

In large doses these salts act as acute haemolytic ])oisons and 

])roduce signs and symptoms which may be summarised as follows :— 

Severe vomiting, pain in the epigastrium and abdomen generally, 

])rofuse diarrhoea, dyspnoea and deep cyanosis, lowered blood- 

])ressure and cardiac v'eakness, also headache, giddiness, muscular 

weakness, restlessness, coma, and death. Oliguria or anuria are 

manifestations and any urine ])assed is first dark in colour, then 

reddish-brown, and contains haemoglobin, methaemoglobin, hsematin, 

blood cells, casts, and albumin. The urine on standing shows a 
considerable (piantity of chlorates. The blood corpuscles are 

destroyed and spectroscopic examination of the blood, which 

fre(piently is of chocolate colour, shows the spectrum of metha?mo- 
globin. The sclerotics are sometimes icteric. As])hyxia occurs 

when the methaemoglohin prevents the blood from carrying the 

available oxvgen. In subacute cases, death usually results from 
renal changes following ohstruction of the renal tubules Avitli 

fragmented red cells. The body, after death, may vary m colour 

from white to bluish-green or chocolate, due to meth^moglobm. 

The following cases, which include post-mortem findings, are 

tyi)ical :— 

\ woman took, by mistake for Rochelle salts, two table- 

si)oonfuls of chlorate. Within twenty-four hours she was pro- 
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foundiv i)rostrated. Her tcniperature was 99° F., and the pulse 
and resi)iration rates were I8() and 82, respectively, ihe body 
surface was cyanotie, tlie l)reathing rapid but not laboured, 
and the juilse rapid but not feeble. She had vomited freely, 
and was still vomiting after admission to hospital. Two hours 
later, the temperature rose to 104° F. Three dark brown 
motions had been passed, and dark-coloured urine was voided 
involuntarily. The urine eontained blood cells, metluemoglobin, 
and co])i()u's albumin. Next day, the skin, eonjunctivse, and 
lips were of chocolate tint. She died thirty-seven hours after 
the poison had been taken. Coma preceded death. On post¬ 
mortem examination, the blood in the large vessels was of 
cliocolate colour. The heart was soft and flabby and the lungs were 
normal, but on section brown in colour. The spleen was of chocolate 
line and the kidneys were large and contained chocolate-coloured 
blood. The bladder contained 8 ounces of urine, darkish brown in 
colour. Spectroscopic examination of the blood showed a spectrum 
of methiemoglobin. jMicroscopic examination of the heart muscle 
showed extensive fatty degeneration, and the tubules of the kidneys 
were tilled to distension with disintegrated corpuscles and blood- 
pigment, giving a peculiar striped appearance of the pyramids. 

A man, aged fifty-three, took an overdose of this salt. He died 
in coma. On post-mortem examination the appearances were as 
the foregoing, and in addition, the gall-bladder was full of thick, 
very dark green bile. 

Castro-enteritis may be present and the liver may show evidence 
of fatty degeneration. 

Treatment. 

Evacuate the contents of the stomach by free lavage. Trans¬ 
fusion of blood may be necessary to replace the destroyed blood 
cells. Intravenous sodium bicarbonate or methylene blue has 
l)een reconunemUd. Diuresis should be encouraged by the adminis¬ 
tration of alkaline drinks. Administer oxygen, also cardiac and 
respiratory stimulants, if necessary. 

Fatal dose. 

Al)()ut 880 to 890 grains of liotassium chlorate and upwards, 
ihe smallest single adult do.se was 210 grains. 

Fatal period. 

This usually extends into days. 

Chemical tests (see ]). 721). 

^Potassium and sodium bromide. 

an I ( ccasionally toxic manifestations appear These nviv bp 
m,M ...t severe „„,l even fatal caaea aon.'e’ti.nea ocoir iheLat" 
of e.\cr<.t,oii dependent chiefly on the efficiency of the kidneys and 
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the daily lliiid and sodium chloride intake. Bromides rejilace the 
chloiides m tlie bod;J^ The symptoms show a wide variation and 
may be acute or chronic. There is also personal idiosyncrasy. 

le symptomatology is not peculiar to bromide intoxication, and 
diagnosis with certitude can only be established by ascertaining 
whether the blood bromide is raised and by the gradual disappear¬ 
ance ot the symptoms when the bromide administration is withheld. 

Symptoms. 

Furred tongue, anorexia, constipation, shirring speech, listless¬ 
ness, giddiness, gingivitis, lachrymation, coryza, tachycardia, 
irregular pulse, occasional diarrhoea, alteration in the' tendon 
reflexes, rash, tremors, and toxic-delirium states with confusion and 
hallucinations. 

Tod and Stalker’s authoritative contribution points out that 
to prescribe bromide without ascertaining the chloride intake or 

the bromide saturation is the same as letting the patient take as 
much or as little bromide as he pleases,” and that there is no constant 
relationship between the amount of bromide ingested and the 
appearance of the toxic symptoms, since the body is unable to 
distinguish between bromides and chlorides. 

Treatment. 

Sto]i bromide. Give large quantities of bland fluid and 30-grain 
sodium chloride capsules, four hourly. Five millilitres of supra¬ 
renal cortex, daily, by intramuscular injection is a recommended 
line of treatment, in conjunction with sodium chloride, to expedite 
the disappearance of eruptions and mental symptoms. Bowel 
action should be kept free. In cases of delirium sedatives are 
dangerous but, if imperative, paraldehyde is recommended. 

It may take several weeks for the symptoms to disappear. 

Chemical tests (see p. 722). 

'JPyrogallic acid. 
This substance is commonly used in photography, and in the 

manufacture of hair dyes and marking inks. It has very toxic 
properties, not only when swallowed but even when it is absorbed 
through the skin. Cases of ])oisoning from both causes are recorded. 
Its toxic effect is serious since, like several other poisons, it has a 
luemolytic action, destroying the red corpuseles and liberating the 
haemoglobin into the ])lasma. Dvspnoea, subnormal temperature, 
coma,^and altered blood in the urine, which is brown in colour, 
are outstanding manifestations. On post-mortem examination the 

blood is generally of a brownish-red tint. 

Treatment. 
Free lavage of stomach ; inhalations of oxygen ; stimulants ; 

maintenance of body heat ; and transfusion. 

Chemical tests (see p. 722). 
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s. 
There are two kinds of phosphorus, crystalline, and mixed 

crystalline and amorphous. The former, found in commerce as 
yellow, translucent, waxy-looking sticks, and usually kept sul)- 
inerged in water to prevent oxidation, is ])oisonons. It is slightly 
soluble in alcohol, ether, and other liquid solvents, but freely soluble 
in carbon disulphide. When exposed to the atmos]jhere it gives 
off dense white fumes composed of phosphoric and jihosphorous 
acids. The mixed form is of red colour, is insoluble in carbon 
disulphide, and is non-poisonous. It does not give off fumes or 
become luminous in the dark as does the other form. 

Poisoning from phosphorus is infrequently homicidal, but is 
often accidental or suicidal. Since prohibition of the use of yellow 
phosphorus in matches, the incidence of suicidal poisoning, through 
swallowing phosphorus from this source, has been relegated to the 
past. Yellow phosphorus is an ingredient of certain vermin exter¬ 
minators. Industrial hazard arises in the production of phosphates 
by the treatment of bones with sulphuric acid, and in the further 
processes associated with the manufacture of phosphorus. Industrial 
workers exposed to phosphorus fumes suffer from necrosis of the 
jaws and caries of the teeth, the necrosis occurring at points where 
the teeth are carious. The fumes enter the system through defective 
teeth or mucous membrane, due to injury or disease which exposes 
bone. A worker does not develop necrosis if the teeth and gums 
are intact, since the jiresence of septic bacteria is essential for its 
production. The development of necrosis of the jaw is slow, and 
there may be as long a period of exposure to the fumes as two to 
five years before the bone becomes affected. Workers who handle 
phosphorus frequently develop burns and caustic lesions, which 
heal slowly, together with dermatitis, conjunctivitis, itching, or 
nasal irritation. Industrial phosphorus poisoning is notifiable and its 
occurrence must be reported to the Home Office (see p. 38). 

Acute symptoms. 

Phosphorus, an active protoplasmic ])oison, which depresses 
cellular oxidation and causes widespread fattv decPTicmtifin wlipn 

n most cases, however, the progress 
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is not continuous to a direct fatal tcnnination. There is usually 
an intenuission in the severity of the symptoms, so much so, at 
times, as to give the impression that recovery has taken place. 

Sooner or later, it may be two or more days, fresh sym))toms 
appear. .Iaundi(*e develo])s, the epigastric pain, not yet passed 
away from the original attack, increases in severity, and the abdomen 
becomes distended. On examination the liver will be found enlarged, 
as ])robably also the spleen. Vomiting returns. Haemorrhages 
from the nose, or from other mucous surfaces, or subcutaneous 
haemorrhages api^ear. The urine becomes scanty, strongly acid in 
reaction, high-coloured, and contains blood, albumin, bile, and 
sometimes sugar. The nervous system ])ecomes implicated, and 
sleeplessness, ])ains in the head, together with other manifestations, 
a])[)ear. The faeces are pale or clay-like in colour. Gradually the 
patient becomes more prostrate, the pulse becomes weaker, irregular, 
and more compressible, and some degree of hyperpyrexia sets in. 
Prior to death convulsions or coma may appear. The clinical 
picture may be suggestive of acute yellow atrophy of the liver. 

Chronic symptoms. 

These usually result from inhalation rather than from ingestion. 
Gastro-intestinal symptoms are prominent, excreta and breath have 
a garlic odour, the red and white cell counts are increased, and the 
liver is enlarged. Anaemia, jaundice, fragility of bones, bronchitis 
or broncho-pneumonia, necrosis of jaw, “ phossy-jaw, and general 
prostration may, and probably will, be evident in the more severe 
cases as time })asses. “ Phossy-jaw ” is a condition of suppurative 
osteomyelitis of the maxilla or of the mandible with multiple sinuses 

and resultant considerable disfigurement. 

Treatment. 

Early use of the stomach tube, and free lavage with a 1 per 
cent, solution of ])otassium permanganate will exert an oxidising 
effect upon the jihosphorus. A dilute solution of copper sulphate. 
If) grains to 2 gallons of water, may bo used instead. Evacuation 
of the bowels is imiiortant, and the most prominent symptoms must 
be treated. Alkaline drinks and dextrose should be given, but oils, 

fats, and eggs should be withheld. 

Post-mortem appearances. 

The appearances generally are those ol a highly irritant ])oisou, 

<«T.si«tiT,s of inHammati»n or erosion of file mucous "'''■'■f';'"'’- <>' 
the T.harvnx, a'so|iliattus, stomach, and intestines. Ihe spmaoh iiia\ 

oolit'ain aark-colo'ureii iliiid, consisting of inuciis and p-; 

wliicli inav liavc a garlicky odour, l ie 1” r 
in tlie dark. Tlio liver, enlarged and usually of ““ i l 
is the .seat of marked fatty degeneratii.n and quite tic |uw ^ 

sj.owi a softened i-onditioii. Its colour varies. On mty«»yl' ; 
:xamh,ati<in, extensive destruction of the liver cells is found, and 
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evidence of fatty degenerative changes is marked. Haemorrhagic 
extravasations are commonly found. Fatty degeneration of the 
musculature of the heart, of voluntary muscle fibres, and ot the 

kidnevs is present. „ , . • • i 
Rlaxland25 reports the case of phosphorus poisoning, due to 

an explosive German bullet, in an airman wounded over enemy 
territory. Four days after the injury he became semi-comatose 
with a lemon tint of skin ; there was anuria and he died two diiys 
later. A jio.st-mortem showed extensive necrosis of the liver with 
fattv degeneration. The kidneys showed catarrhal nephriti.s and 
the cells of the convoluted tubules were in many in.stances necrotic. 
The gross destructive lesion of the liver was typical of acute phos¬ 
phorus poisoning. The bullet contained 3^ grains of phosphorus and 
had exploded, probably on striking the iliac bone, so scattering the 

phosphorus. 

Chemical tests (see ]). 720). 
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CHAPTER XX 

GASEOUS AND CERTAIN VOLATILE POISONS 

AND ANESTHETICS 

IFHHTAXT gases liave been classified as follows, largely on the 

basis of their solnbilityd 
Sub-gron]) 1 includes those gases which act ])riniarily upon the 

upper respiratory tract, for example, ammonia, hydrochloric acid 

fumes, sulphuric acid fumes, hydrofluoric acid gas and formaldehyde. 

Sub-grou]) II includes those which act upon the res])iratory 

tract, but also spread their action to the deeper structures, for 

example, sulphur dioxide, chlorine, bromine, iodine and hydrogen 

sulphide. 
Sub-grou]j III includes those which act primarily on the lungs 

and only to a much less extent ui)on the upper respiratory tract, 

for example, nitrous fumes, phosgene, phos])horus trichloride and 

arsenic trichloride. 
Sub-group IV includes those which are not altered or destroyed 

by contact with the tissues of the respiratory tract, for example, 

the fatty hydrocarbons, their alcohols, ethers and halogen sub¬ 

stitution products, where im])ortant symptoms are induced by 

their action following absorj)tion into the blood. 
In the descri])tions of the gaseous and volatile ])oisons which 

follow, we have not adhered to any classification. 

J Arseniuretted hydrog en or arsine. 

This o-as is formed when acids react with metals having an 
ar-senio'or l.y tlie action of water on calcium, magnesium, 

or soilium arsenide, or of ililute acid on otlier metallic arsenides. 
It is a colourless and inflammable gas, possessing a di.sagreeable 

odour of garlic, and burns with a bluish-white Hame. 
Poisoning by this gas has arisen in a variety of industrial and 

exerts its poisonous action after absor])- 

tion into the blooil stream through the lungs. Exposure to a con- 
tion volume in 2(),()0() for an hour is dangerous 

a clcell^^lt!;:;: ^f . part in’ 100,(K)(. fbr twelve hours is 

^‘^^tvdien arseniuretted hvdrogen is absorbed into the blood stream 
uriidual anViircgreesive-lnemolyeis of the red cells follows, with 

® r,7s 
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liberation of haemoglobin and methaemoglobin. The conversion of 
these substances by the liver into bile pigments, excessive in 
amount, produces jaundice. Haemoglobin and methaemoglobin are 
also excreted by the kidneys with resultant tubular degeneration 
of the kidneys. The continued haemolysis of the corpuscles leads 
to progre.s.sive anaemia (see p. (507). 

Symptoms. 

Malaise, shivering, headache, and great weakness, giddiness, 
faintness, pains in the head, epigastrium, and loins, sense of oppres¬ 
sion in breathing, with, perhaps, some cyanosis, nausea, sickness, 
and vomiting. These are followed by continuous vomiting, with 
bile or blood in the vomit, jaundice with enlargement of the liver, 
varying in tint from golden-yellow to mahogany, thirst and dryness 
of the throat, haemorrhages from one or more ])arts of the 
body, and haemoglobinuria or haematuria, oliguria, or complete 
anuria. The urine varies in colour from red to reddish-brown 
depending on the amount of unaltered haemoglobin, methaemo¬ 
globin, or bile pigments. It contains albumin and casts. The 
patient, who is on occasion delirious, gradually becomes coma¬ 
tose and there is a progressive deterioration of the ])ulse until 
death ensues. 

Treatment. 

Blood transfusion, about .700 millilitres on each occasion, is most 
beneficial but should be given slowly. Diuresis must be encouraged 
y the administration of fluids by the mouth or rectum to avoid 

blockage of the renal tubules by cellular debris. A close estimate 
of the intake and output of fluid must be made to exclude the possi- 
nhty of oedema. Sodium or potassium citrate is recommended ; 

5-4 drachms during each twenty-four hours should be given to ensure 

Cducose, with or without insulin, 
lould be given, and this Ime of treatment is of special importance 

when there is necrosis of the liver. Oxygen inhalations are necessary 

lines indicated bj? iiX^kS crser""' tTeatment must follow 

Post-mortem appearances. 

p~T™e 7* f .""looSl maf S 
Me. T,,e clurofThrKofte„tb7o""'^^^ 
to deep indigo. The kidnevs arp -,1 .^'^nging from yellow 
red to indigl and are enlarged ^ colour, from dark 

enlarged and altered in colour"' lii the s^t.n trequently 
of the mucous membrane sul\ninpp there are congestion 

occasionally, ])atches of erosion in^ wU^r^? lifemorrhages, and, 

oftenahare. .legenerativeVhanges'liolSo^l, 
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and kidneys. The urine contains haemoglobin, methaemoglobin, 
red blood cells, casts, bile pigments, and albumin. Microscopical 

examination of the blood shows a considerable reduction in the 

number of red cells per cubic millimetre, an alteration in the shape 
and colour of the red cells, and the presence of “ shadow cells.” 

The blood-S])ectrum is frecpiently that of methaemoglobin. 

Fatal quantity. 

Generally regarded as small. Wignall,^ however, has estimated 

the amount of arsenic excreted in the urine of patients poisoned by 

arseniuretted hydrogen over three to four weeks during detention 

in hospital, and holds the opinion that a greater amount of this 

gas may be taken by inhalation without causing death than has 

hitherto been believed. In one case, 796 milligrams of arsenious 

oxide per 100 millilitres of urine were found a few days following 

exposure, and four weeks later the urine contained less than 10 

milligrams of arsenious oxide per 100 millilitres. This patient made 

a slow recovery. 

Fatal period. 

About five to seven days. 

Antimoniuretted hydrogen. 

This gas is not so toxic as arsine. In the treatment of ores, 

however, there can be little doubt that, from those v hich contain 

both arsenic and antimony, an operation which will liberate the one 

will also free the other. 

Phosphoretted hydrogen. 

This gas, heavier than air, is colourless, irritating, possesses a 

most unpleasant odour, reminiscent of rotten fish, and is ng i y 

toxic. Poisoning may occur industrially when the gas is liberated 

as a by-product. Ferrosilicon, used m the production of steel, ma\ 
liberate both phosphoretted hydrogen and arseniuretted hydrogen 

when brought hito contact witli moisture. Fatal resu ts have been 

ca i^ed in this way. Poisoning may also occur in tlmse engaged 
ht Rie preparation and use of calcium phosphide. The onset of 

nton.sis rapid after inlmlation. Tl,e synp.toma 

,e<lema of ti e lim^s ,„,st-niortcm api)caraiices 

in the '’"''y -'f , , liver, and oovering mendiranes 

::rt,,:"S at e„g;:genio?it o,- the heart with darh-oo,oared 

blood. 
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y Carbon monoxide. 

This is a colourless, odourless, non-irritant gas which cannot 
he perceived by the senses. Tlie sources are many and varied. 
Among the principal are gases from ignition of explosives, from 
blast furnaces, the slow combustion of blaes or iron-waste heaps, 
coal-gas itself, and coal-gas admixed artificially with variable 
proportions of water-gas, the fumes from geysers in bathrooms, 
lime-kiln burning, the air of mines, and exhaust gas from internal 
combustion engines. Explosions in confined spaces, such as in 
mines, })roduce poisonous quantities of carbon monoxide. 

W’e have seen many cases of poisoning from coal-gas. Most of 
these vere suicidal, some accirlental, but in one or two instances 
they were homicirlal. Jlluminant gas is very commonly employed 
for the ])urpose of committing suicide. In the inve.stigation of 
cases of death due to carbon monoxide, it must not be forgotten 
that this gas may be used for the purpose of homicide as well as of 
suicide, and, for this reason, great care should be exercised. In one 
case, for example, the dead body of a man was found lying on a bench 
in Ins workroom, and the gas jet above his head wa.s turned on. A 

c 4-^1 Vv-T*-! « _ _JJ1 . r* ^ , 

completely saturated with carbon monoxide. The skin on various 
large areas of the body was of cherry-red colour. Post-mortem 
examination revealed a fracture on each side of the lower jaw. 
Iwo men were apjirehended and charged with murder. A watch 
cJiain, and monev. beloup-ino- to _i_ i i . ’ 
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Choke-damp, which is a mixture of carbon monoxide and carbon 
dioxide, is liable to form in all collieries at “dead-ends,” where the 
ventilation is imperfect. Blasting in mines and pit explosions are 
relatively common causes of fatal poisoning by carbon monoxide. 
In burning buildings the carbon monoxide in smoke is the cause 
of a considerable number of deaths. Occasionally cases occur 
under unusual circumstances. We made a post-mortem examination 
of the body of a man found dead in a boiler which he had been 
repairing, and it showed evidence of death by carbon monoxide. 

Dangerous effects may also result from coke-stoves, and the use 
of flueless braziers. Owing to the use of gas in industry, chronic 
poisoning by carbon monoxide also occurs. Signs of chronic poison¬ 
ing may become manifest in persons wlio have been exposed to 
regular small yet toxic amounts of this gas over a considerable 
period, but these are very variable in character and degree. 

There is a definite susceptibility to carbon monoxide under 
certain conditions. This is seen at extremes of age, in anaemic 
subjects, and those who suffer from cardiac and respiratory con¬ 
ditions. Chronic alcoholics are also susceptible. 

The total number of fatalities in Scotland due to carbon monoxide 
])oisoning amounted to two hundred and twenty during the year 
194fi. 

Symptoms of acute poisoning. 

The symj)toms of poisoning by carbon monoxide vary, depending 
upon the degree of saturation of the blood. Haldane has found 
that when the blood has absorbed carbon monoxide to the extent 
of 20 per cent., the symptoms only manifest themselves on exertion 
when there is a slight degree of shortness of breath and giddiness. 
Thirty per cent, saturation of the blood gives ri.se to .symptoms 
when the individual is at rest. When 50 per cent, saturation is 
reached, the afflicted person shows inco-ordination, and staggers ; 
loss of consciousness may be induced l)y exertion. Death occurs 
when the saturation of the blood reaches from fiO to 80 per cent. 
The action of carbon monoxide is cumulative, and even although 
there is only a small percentage of the gas present in the atmosphere, 
it is progressively linked up with the haemoglobin, with di.splacement 
of oxygen, until a condition of oxygen starvation is established ly 
the formation of carboxyhaemoglobin. When a person is at rest 0- 
per cent, of carbon monoxide in the atmosphere inhaled may produce 
a blood saturation of 50 per cent, in two and a quarter hours, but 
with exercise, an hour would suffice. Carbon-monoxide poisoning 
in mines is usually a gradual process induced by small percentages 
of this gas. When the amount of oxygen is IlOO tunes greatei than 
Lbon monoxide, half of the luemoglobin can com nne wi h the 
carbon monoxide and half with the oxygen, and this has been 

estimated as about the degree of ^ 'monoxide 
^^ncnmii^ness occurs As the concentration of caibon monoxide 
i^^^ thrair rLrr'saturation of tl.e l.tr.noglobin increase an, 
the oxygen carrying capacity of the blood progressively diminishes 
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until symptoms of anoxaemia occur. Only in this respect can carbon 
monoxide be regarded as cumulative in action. The onset of 
symptoms of poisoning may be insidious ; a feeling of lassitude 
may merge into a state of drowsiness with a dulling of the senses 
which is succeeded by uncon.sciousness. On the other hand, the 
prodromal symptoms may be giddiness, palpitation, breathless¬ 
ness, weakness of limbs, which may preclude escape, and, finally, 
unconsciousness. 

The affinity of carbon monoxide for hjemoglobin lias lieen 
e.stimated as 300 times greater than that of oxygen. 

Henderson and Haggard give the following equations for the 
calculation of the physiological response to various concentrations :—• 

Time (in hours) X Concentration (parts per million) =300, no 
jierceptible effect. 

Time (in hours) xConcentration (parts per million) = 600, just 
an appreciable effect. 

Time (in hours) x Concentration (parts per million) =900, head¬ 
ache and nau.sea. 

Time (in hours) X Concentration (parts per million) = 1,500, 
dangerous. 

In cases of acute carbon-monoxide poisoning the signs and 
symptoms are : deep coma ; frequently the presence of a rosv tint 
affecting the lips and cheeks, but sometimes the face is pale and 
bede^yed with perspiration or it may show, especially in deep coma 
a leaden tint ; the eyes are staring and glassv, the jiupils are dilatetl 
and fixed; a .small quantity of frothy fluid is usuallv present at 

le mouth ; the breathing is .shallow and quiet; the pulse is 

f ; subnormal temperature ; coldne.ss 
f the bod\. The patient suffers from anoxaemia and his state 

Obstrn?'' may be as severe as that of blue-black victims of 
whic^ P- ^-*7). The rosy colour of the victim 
A'hich i.s due to the presence of carboxvluemoglobin is verv mis’ 

Shillito, SeV ami pois'oning. 
on an investigation of nervons^al?^*^^^^ + fiave recorded data based 
oxide poi.soning. The New York carbon-mon- 
this study, sini at least chosen for 
a ten-year iieriod Fnr exposures occurred there in 
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In two-thirds of these cases, the symptoms started immediately 
following exposure, and in the remaining third, within one to three 
weeks. The mental sequelae consisted of confusional psychosis, with 
disorientation, lack of judgment, and amnesia. Nervous sequelae 
were ranged from altered reflexes to advanced Parkinsonism. 
Out of a total of forty-three cases, twenty-three patients made 
a complete recovery, nine suffered permanent nervous or mental 
sequelae, and eleven died. 

Martland ® states that in cases showing post-asphyxial enceplialitic 
syndromes, due to prolonged anoxaemia, the appearance of bilateral 
degeneration in the globus pallidus of the lenticular nuclei consists of 
elongated, brownish areas, grossly resembling thrombotic softening 
and measuring 1 to 2 centimetres in diameter. 

Symptoms of chronic poisoning. 

W hen there has been exposure to rejjeated small yet toxic 
doses of carbon monoxide, the following comprise the commoner 
symptoms :—Headache, giddiness, gastro-intestinal disturbances, 
anaemia, tachycardia, palpitation, praecordial pain, faintness, breath¬ 
lessness on exertion, muscular cramps, depression, irritability, and 
general nervousness. In women the menstrual periods may he 

irregular. 
Gettler and Mattice ' have shown that the average carbon- 

monoxide content of the blood of eighteen persons, living in New 
York City under conditions of minimal exposure, was from 1 to 
1-5 per cent, saturation. The average content of the blood of twelve 
persons, confined to a state institution in an ideal rural surrounding, 
was less than 1 per cent. The blood of twelve New York street 
cleaners was about 3 per cent., and the blood of two taxi-cab 
drivers was found to have between 8 to R) per cent, on several 
occasions. Hanson and Hastings® report that, in a short series of 
normal individuals who did not smoke, the haemoglobm was 
saturated with carbon monoxide to the extent of 1-5 per cenC 
In subjects who were smokers, the .saturation varied from 3 to o 

])ei appear that such factors must receive consideration m 

the interpretation of the results of blood estimations. 

Treatment. 
In a case of carbon monoxide gas jioisoning, it shmdd be remem- 

berecl that the linkage with hajmoglohin is reversible ^ 
of oxygen. The patient must be removed from the v itiated atma - 
phere at mice. Often this is follmved by collapse, more especially it he 
« mien into the open air. The reason for this lies in the hict that 

the atniosiilieric carbon dioxide is iiiiich less than in the^ ''““'“i' 
•itinosnliere and since carbon dioxide plays an important part 
llrlimi immoxide dissociation, the effects of deprivation are ^,o ™ 

tttl;'' snitlblv oo-red. have been applied. This is important 
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witli since carbon monoxide disturbs tlie heat regnlating centre 
reduction in the processes of oxidation. To commence with, 
artificial respiration shonid he a])])lied if breathing is only slightly 
emharrasserl or irregular. If res})iration is ])Oor, a mixture of 118 ])er 
cent, oxygen and 7 per cent, carbon dioxifle shonid he given with 
a mask, in order to stimulate hreatlnng and to break down the 
carbon-monoxide-haemoglohin molecule. This treatment should he 
continued until normal respiration has been 
restored, and thereafter careful observation 
of the ])atient is necessary to detect an early 
indication of relapse. Before applying this 
treatment the airway shonid always be clear. 
Blood tran.sfusion is of little benefit unless 
jierformed within an hour of the patient’s 
removal from the jioisoned atmosphere. The 
position of the patient should be changed from 
time to time to prevent accumulation of fluid 
in the bronchi and dependent parts of the 
lungs. 

Haggard and (freenberg^ state that intra¬ 
venous injection of methylene blue is contra¬ 
indicated, that it is not an antidote, that its 
use ])robably exerts deleterious effects, and 
that it may produce Vitalities which would 
not otherwi.se occur. 

In serious cases a slow intravenous injection 
of 5 millilitres of 25 per cent, coramine may 
]irove valuable. 

Stimulants administered hvpodermicallv 
\\ill also ])rove of service. Prolonged rest 
is e.ssential. 

Fig. 22") 

Left, 1)1(10(1 containing 
carbon monoxide. Note 

cherry red colour. 

Bight, normal blood. 

Post-mortem appearances. 

There is usually a jiink coloration of the 
face and a similar, but patchy, colour of various 
surfaces of the body. Po.st-mortem .stain¬ 
ing is of pinkish hue. The blood is of a bright red colour. The lunes 

t-rLentT a ; «»!<! usualfv 

Hhow this l„igl,t red coloiirAlthougil'u'rjl'roxiawte S'taor 

:o»:-e= ‘a‘."ix'Zv' “'t 

rliages may be present in tiie .e f'similar liannor- 
striftum. The’Zt ic es nare„'"f 
brain n.ay be tedematZ. M'eroZnbJ’Z''-”*’''^ 
may show lenticular degeneration Dari sections 

icgeiuiation. (arbon monoxide is quite 
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rapidly eliminated from the blood of those who survive exi^osure 

and therefore a sample of blood for examination should be secured 
as quickly as i)ossible. In fresh air, and more especially when 

respiration has been stimulated by oxygen and carbon dioxide 

cidniiiiistration, about half the total c^uaiitity of carbon monoxide 

will be eliminated probably during the first hour, the remainder in 

greater degree in the next six to ten liours, and all traces of it will 

lirobably have disappeared within twenty-four hours. Thus long 

continued administration of carbon dio.dde and oxygen may be 

unnecessary. After death, carbon monoxide disappears from the 
blood very slowly and may be detected after long intervals. It has 

Fig. 220 

Accentuated colouring of hypostasis, or post-niortein staining, 
in carbon monoxide poisoning. Note areas of contact 

flattening. 

been found 210 days after death by chemical and spectrosco])ic 

examination. A sam]tle of blood should be taken from the heait. 

There is no evidence that carbon monoxide is formed during the 

jirocess of putrehiction. The gas cannot be absorbed by the blood 

in the deep vessels or heart after death. 

^ Spectroscopic and chemical tests (see ]). 712). 

/ Nickel carbonyl. 

Tetracarbonvl of nickel is a compound of nickel and carbon 
monoxide prepared l)V passing a current of carbon monoxide oyer 

finely divided metallic nickel. It is a gaseous compound winch 

can ' be condensed into a lirpiid and becomes ™latile at loom 
temperature. This gas lias been estimated as being fifteen times 

more toxic tbaii carbon monoxide. In the presence of moisture, the 
inhaled gas becomes dissociated and thus fine y divided par icles of 

niekel are deposited over the respiratory e|iitbeliuni and are ‘'''"O'' a' 

into the circidation. Poisoning occurs in the 
manufacture by inhalation of luiiies or by working with ■ 
I h 'll V toxic when inhaled and. as a constituent o the 
' tnios,,heref to the extent of even less than da, per cent., is 

dangerous to life. 
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Symptoms. 

Headache, lassitude, sickness, and constriction over the chest 
are premonitory symptoms. Visual disturbances, tremors, insomnia, 
and metallic taste are also experienced. Dyspnoea, bronchitis, and 
broncho-pneumonia, with cough and blood-stained sputum,frecpiently 
follow. Death usually occurs between the fourth and twelfth days 
after exposure. Elimination of the poison occurs through the 

intestines and kidneys. 

Post-mortem appearances. 

These may be summarised as including congestion and oedema 
of the lungs, which show haemorrhagic areas ; fatty degeneration of 
the heart, liver, and kidneys ; and haemorrhagic areas, with degenera¬ 
tive changes and tlirombi in some of the vessels in the brain, 
especially in the region of the corpus callosum, medulla, and in the 
upper part of the spinal cord. The j)resence of nickel may be found 
in tlie brain and lungs. 

y Carbon dioxide. 

This gas, devoid of colour and odour, is often associated with 
carbon monoxide, as in choke-damp, lime-burning, and brick¬ 
burning. It is the cause of fatalities in workmen associated with 
well-sinking, well-cleaning, breweries, fermentation vats, and aerated 
water factories. In such circumstances, when it exi.sts in large 
concentrations, over 30 per cent., it cpiickly ])roduces powerless¬ 
ness, insensibility, and death. When smaller percentages are 
present, the manifestations include somnolence, lassitude, and 
bieathlessness. Constant exposure to air of ill-ventilated apart¬ 
ments produces anaemia, malnutrition, and other manifestations. 

The post-mortem signs are those of asphyxia. 

Treatment. 

Fresh air ; artificial respiration ; oxygen inhalations ; restora¬ 
tion of body heat. 

Carbon disulphide. 

f„, J'"* T’’”"'' "hen inhaled, rarely causes 
fatal acu c poisoning, but chronic poisoning is by no means in'freoiient 
among those employed in occupations in whi'ch it is used as for 
example, m rubber works, especially in the “curing-rooms” or in 
he manufacture of artificial silk by the viscose process ’Carbo 

isiilphide poisoning when contracted industrially is notifiable ami 
Its occurrence must be reported to the Home Officr see n r 
Acute poisoning is usually due to s« allowing the liquid 7t is ifel i 
that a concentration of 1 ITiO nart^ nor m • ^ ‘ 

an exposure lasting half an houi to one hour ” '' aftor 
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Symptoms. 

The signs and symptoms in the acute form are : Unconscious¬ 
ness, dilated and fixed pupils, embarrassment of breathing, with 
cyanosis, general symptoms of shock, due to the absorption of 
hcpiid, and an odour of carbon disuliihide in the breath. Acute 
mental disturbances, including mania, may occur. 

Chronic poisoning. 

The symptoms of chronic poisoning are many and varied. 
Any ]iart of the central or jieripheral nervous system may become 

affected. 

Nausea, vertigo, lieadaclie, fatigue, insomnia, irritability, anaemia, 
and a perceptible odour in the breath are commonly found. If the 
exposure is continued, there may be impairment of vision and 
memory, tremors, evidence of optic neuritis with amblyopia, poly¬ 
neuritis, impotence, emaciation, depression, and mental disturbances 
including acute hallucinatory psychoses. Fylorospasm may develo]). 
.As a rule the ])rognosis is good and mental di.sturbances subside 
rapidly with restoration approaching normal in about three to four 
weeks. 

Treatment. 

When the jioison has been .swallowed, ga.stric lavage should be 
used until the returned fluid is non-odorous. Stimulants may be 
given. When inhaled, administer oxygen. 

Post-mortem appearances. 

Acute poisoning. 

When the poison has been swallowed, the manifestations include 
an odour of carbon disulphide in the cavities of the body, especially 
in the .stomach and abdomen generally. The lungs and other organs 
are congested and there may be gastric submuco.sal ha“morrhages. 
When fumes have been inhaled, the res]Mratory system shows 
evidence of congestion and there is often oedema of the lung.s. 

In chronic poisoning there may be changes in the ganglion cells 
of the cerebral cortex, and parenchymatous degeneration of the 

f)eripheral nerves. 

Fatal dose. 

About J ounce when swallowed. 

Chemical tests (see ]). 711). 

Carbon tetrachloride or tetrachlormethane. 

Carbon tetrachloride is a clear volatile licpiid, with a rather heavy, 
unpleasant odour, which is used as a rubber and paint solvent t 
is also contained in certain chemical fire extinguishers, is a non- 
inflammable dry cleaner, and is emjdoyed in the chemical mdustrv 
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It is further used in the treatment of ankylostomiasis. Poisoning 
may result from drinking the fluid or by inhalation of its fumes. 
A hundred parts per million is the ma.ximum allowable concentration, 
and this is a dangerous concentration for continued exposure. 
W’hen the fluid is s])rayed on burning material the chief decom- 
])osition ])roducts include phosgene and chlorine (see pp. 59b, 591). 
fl’hus Avhen carbon tetrachloride is used as an extinguislier, poisoning 
may result from its fumes or those of decomposition products. 
When s^\•allo^\•cd or inhaled it exerts a soporific action, depressing 
both cardiac and respiratory centres. The chief symptoms of 
poisoning are nausea, vomiting, pain in the e])igastrium, faintness, 
loss of consciousness, and convulsions. Clinical manifestations of 
impaired renal function are common and vary in degree. The 
urine may be dark-coloured and this manifestation is frequently 
followed by jaundice. The urine may be loaded with casts and 
albumin, and death may result from uraemia. The livmr may also be 
damaged, with accompanying S3mi{)toms of jaundice, bradycardia, 
haematemesis and melaena. 

Treatment. 

Treat respiratory failure by artificial respiration in the open. 
If the poison has been swallowed, stomach lavage must be employed 
without delay. The patient shoidd be kept warm and symptoms 
treated along usual lines. McGuire states that serious cases should 
be treated with adrenalin, caffeine sodium benzoate, and digitalis, 
together with calcium lactate. He holds the view that calcium’ 
deficiency and the use of alcohol render the individual more 
susceptible, and that calcium therapy is particularly indicated in 
treatment. A beneficial line of treatment is the administration of 10 
milhhtre.y)f 10 per cent, solution of calcium gluconate intravenouslv 
two or three times daily with 12 grammes calcium gluconate or 
>S grammes of calcium lactose by the mouth. 

Post-mortem appearances. 

These vary with tlie mode of administration. A oliaracteristie 

he«T r be fatty degeneration of 
heart, liver, ami kulneys. Tlie larynx, bronchi, and lungs will be 

rongested, in varying degree, and evidence of bronelio-imeiiiiioni i 
ay be present if the fumes have been inhaled, while Ihe gaZe 

y Sulphuretted hydrogen and sulphur dioxide. 

l.yd™ge„ZZulp;r!hZfe if «'lpl>«retted 

mueoiis membrane of the respiraZy traeni f rZmf Zie’Hv^ 
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because of its action on the blood after absorption. Sulphuretted 
hydrogen is a colourless gas with an odour resembling rotten eggs 
and may be evolved whenever organic material decomposes. *^lt 
is heavier than air and tends to collect in vats and cellars. When 
mixed with air it is inflammable. The oil industry is a common 
source ot accidental poisoning. Poisoning by inhalation occurs 
in workmen em])loyed in chemical works, and in connection with 
sewers. While sewer-gas is a mixture of several gases, sulphuretted 
hydrogen is undoubtedly the most lethal. When sewers are badly 
ventilated, oxygen is reduced, nitrogen increased, and carbon dioxide 
is present in large amount, together with the suljdiides of hydrogen 
and ammonia. The sym])toms of ])oisoning depend on the proportion 
of those gases ])resent. When concentrated mixtures are inhaled, 
there is profound fle])ression of the central nervous system and 
death may be immediate. If diluted, lividity is usually well marked, 
and there are fixation of pu]>ils and insensibility, often accompanied 
by convulsions. Even in small percentages, sul])huretted hydrogen 
])rejudices the health of those constantly ex])osed. A concen¬ 
tration of between 100 and 400 parts per million causes irritation 
of the eyes, nose, and throat, one of 500 ])arts per million 
will induce headache, giddiness, excitement, inco-ordination in 
walking, diarrhcea and painful micturation, after about thirty 
minutes, a concentration exceeding 500 parts per million will cause 
severe poisoning, while concentrations of 1,000 to 3,000 are rapidly 

fatal. 
Sul])hur dioxide is a colourless gas which has a pungent odour 

and an irritant effect when inhaled. Poisoning may occur during 
the })rocess of manufacture of this gas, or as the result of its employ¬ 
ment in certain metallurgical and chemical works, or when the gas 
is used either for the ])urpose of disinfection or refrigeration. It 

is not as toxic as sulphuretted hydrogen. 

Sulphuretted hydrogen or hydrogen sulphide. 

Symptoms. 

This is both an irritant and general poison. Its immediate lethal 
toxicity is not much below that of hydrocyanic acid. The symptoms 
of acute ])oisoning develoj) quickly and consist of d3^spnoea, c^^anosis, 
and other asphyxial signs, due to stimulation of the vagus ner\ e, 
and direct irritant action upon the alveolar mucous membrane of 
the lungs which causes a jirogressive pulmonary oedema, (on- 

vulsions are frequent. Snlplniretted hy<lrop» ''°P, 3"'’';“ 
with oxvlisemoslobin, but only with methsemoglobm, and the 
nre ence of ^®ha.moglol,in is 'largely the result of postunorten, 
iranges. The gas also^cts upon the nervou,s syste.n, and n. case 
of subacute poisoning, psychic manifestations may de\elo]) am 
a ei p rir nchitif a'nl other sy.npto.ns of re.sp,ratory ract 

tSa k n. In cases of acute poLsoniug, the cause of death .s 
asphyxia, the re.sult of paralysis of the re.sp,ratory centre. 
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Sulphur dioxide. 

Symptoms. 

Fifty to one hundred parts per million is the maximum con¬ 
centration permissible for a period of from lialf an hour to one hour. 

Irritation of the eyes, nose, and respiratory tract, an acid taste 
in the mouth, bronchitis, broncho-pneumonia, oedema of the larynx 
and lungs, a livid colour of the mucous membranes, and symptoms 
of gastro-intestinal irritation are usually found. 

Sulphuretted hydrogen .or hydrogen sulphide. 

Treatment. 

In acute cases the principal line of treatment is the administra¬ 
tion of artificial respiration and the use of oxygen combined with 
5 to 7 per cent, of carbon dioxide. Bronchitis and broncho- 
penumonia require the usual lines of treatment when they arise 
as complications. 

Post-mortem appearances. 

These are chiefly asphyxia! signs, but the blood has a darker 
hue than the ordinary asphyxia! cases, an odour of the gas will be 
perceptible, and putrefaction is rapid. There will be evidence of 
respiratory irritation and ])robably the lungs will be congested 
and cedematous. In some cases the tissues and liver may })resent 
a greenish-gray or ashen tint due to the po.st-mortem combination 
of hydrogen sulphide and metluiemoglobin. 

Sulphur dioxide. 

Treatment. 

Removal to fresh air ; artificial respiration, which should be 
continued for a very considerable period, even in ajiparently hoiie- 
less cases ; oxygen inhalations with 5 to 7 jier cent, carbon dioxhle 
re.storation of bodily warmth, and .stimulants. 

Post-mortem appearances. 

There will be a.s])hyxial signs and evidence of irritation of the 
re.sjnratory passages. ^ 

Chemical tests (see j). 725). 

Chlorine. 

Chlorine is a greenish-yellow o-as two -infl -i i 

..ncifronf ii: ,1“';r.,ne inhZ"™ 
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an uncommon occurrence in workers engaged in the manufacture of 
hydrochloric acid and bleaching powder, but fatal results in such 
occupations are rare, and when they occur are more often due 
to pulmonary complication than to general constitutional effect. 
Exposure to 1,000 parts per million will, after a short period 
produce death. ’ 

The results of acute poisoning are frequently fatal. 
The sym])toms of acute poisoning are intense irritation of the 

eyes and mucous membrane of the respiratory pas.sages, with extreme 
dyspnoea, nausea and vomiting, and spasm of the glottis. Death is 
caused by cardiac failure following inflammatory oedema of the 
lungs and pulmonary congestion. Should the patient survive for 
forty-eight hours, septic broncho-])neumonia may be a later and 
fatal complication. Chlorine inhalation in re})eated small amounts 
may give rise to a chronic condition which may result in anaemia, 
cachexia, dental caries, and phthisis. Bronchitis and emphysema 
are common. 

Treatment. 

Rest and maintenance of body warmth are imperative ; the 
chief danger is acute pulmonary oedema ; oxygen from an inhaler 
should be administered promptly and continuously while oedema 
is present and until there is no return of cyanosis after withdrawal; 
venesection is necessary when there is deej) cyanosis and venous 
engorgement ; 300 to 400 millilitres of blood should be withdrawn 
u]) to a total quantity of 700 millilitres, if necessary ; contra¬ 
indications are leaden grey colour with circulatory foilure, low blood- 
pressure, and a small, ra]fld, or impalpable pulse ; transfusions and 
infusions are contraindicated in pulmonary oedema, but intravenous 
injections of saline may otherwise be given to reduce the high 
viscosity of the blood ; expectoration should be encouraged by 
posture" and not by expectorant mixtures ; camphor and coramine 
should be given in colla])se ; atro])ine, strychnine, digitalis, and 
alcohol are contraindicated ; moriihia should be restricted to 
I-grain doses ; when infective bronchitis or broncho-penumonia 
develops, sulphonamide drugs or penicillin should be given. 

Post-mortem appearances. 

These are ])rincipally asphyxial due to acute pulmonary a?dema. 
The lungs are heavy and water-logged. On section, considerable 
com^estion, occasional thrombosis of the network of ])uhnonary 
ves-Cels, an abundant outpouring of fluid, and disruptive emphysema 
of weakened lung tissue, due to coughing, may be observed. 1 etechia 
luemorrhages may be visible on the pleural surfaces, and the pleural 
cavities will probably contain a variable quantity of serous or 
blood stained fluid. Infective bronchitis, broncho-penumonia, or 
pleurisy may be present. Tbe cha.nber.s on tbc right side o the 
heart will be dilated and contain a considerable quantity of blood, 

as will the associated large vessels. 
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Iodine. 
Liquid preparations of iodine, such as the Imiinent or tincture, 

have been used for suicidal purposes, and cause corrosion ol tlie 
iiarts with which they come in contact on swallowing. Iodine 
vapour is very irritant to the res])iratory tract. Its jiotassiuin 
.salt, largely used in medicine, has given rise upon occasion to 
dangerous symiitoms, but in the cases recorded, tlie doses uere not 
excejitionally large, and its exaggerated action must be associated 
with personal idiosyncra.sy. 

When iodine is'swallowed the symptoms are those of a corrosive 
and irritant jioison. Inflammation of the mucous membrane of 
the mouth, pharynx, oesophagus, and stomach, accompanied by 
dark brown or yellowish staining of the parts, an intense, burning 
pain in the mouth, oe.sophagus, and stomach, vomiting, and signs 
of shock commonly occur. 

One drachm of the tincture has caused death, but recovery has 
follow ed the taking of I ounce. 

Treatment consists of free gastric lavage with starchy fluids, 
and the rest of the treatment should be conducted along general 
lines. 

Chemical tests (see p. 7 Hi). 

Iodoform. 

Iodoform is emplo3^ed as an antiseptic and has a characteristic, 
jienetrating odour. It has cau.sed toxic symptoms when absorbed 
from a large raw' surface, and has caused death w^hen dissolved in 
ether and injected into large tubercular abscesses. The post-mortem 
finclings include nephritis and fatty degenerative changes in the 
liver. The symptoms are those of gastro-intestinal irritation, 
accompanied by skin eruptions and a rise of temperature. Following 
injection, there may be delirium, coma, and death. 

Chemical tests (.see ]). 71(5). 

Bromine. 

This is a dark brown liquid which emits a ])ungent, acrid odour. 
When the gas is inhaled, it is highly irritant in its action and involves 
the entire respiratory tract. The mucous membranes show a 
browmsh-yellow' discoloration. G^klema of the glottis sometimes 
results, and oedema of the lungs, with fatal result, is commoTi. For 
treatment, see p. .592. 

'/ Methyl bromide. 

Ibis substance is used as one of the com])onents in the manu¬ 
facture of pigments, m the preiiaration of antijivrin, in certain fire 
extinguishers, and as a fumigant for inseets. It is iiracticallv 
odourless, but its thermal decomiiosition jiroduets are almost 

3« 
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^respimble. When the vai)our is inhaled toxic svinptoms occur 

nts li««lac},e. giddiness, vomiting, an.l .Irowsi: 

which nv?! h't’f ‘ '1"'“ "f intwmis.sion, 
thi -^t l ^ 'I'tet™!, witliont evidence of illness. 

* tt this, there is full development of the signs of poisoning. The 
poison iirodnces irritation of the central nervous system, and the 
symptoms include motor and sensory paralysis, inco-ordination 
visual disturbances, slurring speech, mania, delirious states, con- 
Milsions, pulmonary oedema, with dys]moea and cyanosis, and 
death, ihe urine may show the presence of volatile halogen and 
methyl alcohol. 

riie use of adrenalin or glutathione has been recommended in 
the treatment of this form of poisoning. 

Since methyl bromide affects the vasomotor system, all the 
organs, including the brain, will be found in a state of congestion on 
})ost-morteni examination Two interesting cases of fatal poisoning 
have been reported. One of a boy who came into contact with an 
accidental discharge from a fire extinguisher. He was dead when 
found. The other, of a man who had been engaged, for three days 
in the ojien air, in enijitying methyl bromide fire extinguishers. 
He collapsed, went into coma, took convulsions, and died. His 
blood contained .34 milligrammes of methyl bromide per 1,000 
millilitres of blood. The y)ost-mortem findings consisted of multiple 
minute haemorrhages scattered throughout the brain, myocardium, 
spleen, and lungs. Degenerative ne])hritis and broncho-pneumonia 
were present. 

Sodium and potassium bromide (see p. 57.3). 

Chemical tests (see j). 722). 

Bromoform. 

This is a clear, heavy, oily liquid which volatilises at low 
temperature. J)eaths have occurred from its use. It has an odour 
of chloroform, and its vapour ])roduces symptoms similar to those 
caused by chloroform inhalation. 

Fluorine. 

Fluorine is a member of the halogen grouj), and its comjmunds 
hydrofluoric acid and sodium fluoride are important toxicologically. 
Hydrofluoric acid gas or fluorine is a greenish-yellow gas which 
exerts a very irritant effeet; .50 to 2.50 jiarts of this gas per million 
j)arts of air are dangerous for ev^en short exposure. In the })resence 
of aqueous vaj)Our it is converted into hydrofluoric acid. This acid 
is used extensively in the ])rocess of etching upon glass and metals, 
and is sometimes used for cleaning sandstone, marble, and ])orcelain 
enamel. Sodium fluoride and sodium silico-fluoride are constituents 
of some insecticide powders and fluorides are used in smelting steel 
and aluminium. The fumes from the acid are extremely irritant 
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to the respiratory passages and lungs and cause pain in the throat, 
and bronchitis. There is also vomiting and collapse. 

nose, mouth, and gums 
collapse, 
is often 

laryngitis. 
Ulceration of the conjunctivse, 
produced When the gas comes into contact with the skin, severe 
burns, which heal slowly, result. Sodium fluoride or sodium silico- 
huoricie, is a protoplasmic jioison which paralyses cellular respiration 
and deprives tissue of calcium by forming non-ionisable calcium 
fluoride. When it is swallowed, symptoms of gastro-intestinal 
irritation in acute cases may be very severe, vomiting, purging, and 
griping being common manifestations. There is dyspnoea, and 
respiration becomes rapid. Tbe pulse becomes weak, and muscular 
cramjis in the legs, sensory disturbances, paralysis, tremors, and 
convulsions may follow. Albuminuria is common. Unconsciousness 
precedes death from res])iratorv failure. When the acid is swallowed, 
the symptoms are similar, but there is usually a greater involvement 
of the respiratory jiassages and lungs due to the liberation of fumes. 

Lidbeck, Hill, and Beeman report a case of acute sodium 
fluoride poisoning from the accidental use of “ roach ” powder instead 
of powdered milk in mixing scrambled eggs at a bos])ital. The 
mistake caused two hundred and sixty-three cases of acute poisoning, 
forty-seven of which ended fatally. In many cases blood was 
present in the vomitus and stools. Death in most cases occurred 
two to four hours after ingestion. In some cases in which death 
was delayed and in some which recovered, there was paralysis of 
deglutition, spasm of the extremities, and carpopedal spasm. The 
egg mixture contained 3-2 to 13 per cent, of sodium fluoride. 

In 11)30, smoke from a number of factories became mingled with 
a fog which hung over the Meuse Valley. Several thousand persons 
develo])ed pulmonary sym])toms and there were sixty deaths, chiefly 
among the elderly members of the community. Fluorine was 
regarded as the prol)able chemical cause of this, the “ Belgian Fog 
Disaster.” 

In cases of chronic fluorisju, mottling of the dental enamel is 
characteristic, and sclerosis of the bones may result from fixation 
of calcium due to fluorine. (Jastric sympt()ms may also present 
themselves. 

Treatment. 

When fluorides have been swallowed, gastric lavage with lime- 
water, milk, or medicinal charcoal in sus])ensiou, should be employed. 
Copious bland fluids should be given, and ca.stor oil is a suitable 
purgative. 

Post-mortem appearances. 

Wdien fluorides have been swallowed, there is usually a hjemor- 
rhagic gastritis wiH, (edema and corrosion of the gastric mucosa and 
a dark crimson discoloration of the rugav The iiimer nart of the 
small intestine is frequently involved. ^ 

The acid produces such'signs as ash-grey bleaching of the buccal 
mucosa, and denudation of the e])itheliuni'of the tongue, pharynx, 
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and oesophagus, gastric mucosa is in a similar condition to 

bhokkirTl-''' ' '<',>* tl'ere may also be marked corrosion and 
c kuh discoloration, with submucosal luemorrhages. When the 

limes have been inhaled, the res])iratorv passages and hin»s are 
c nelly implicated and pulmonarv congestion and cedema, together 
with congestion of the larynx and trachea, will be present. 

Chemical tests (.see p. 7lo). 

Phosgene or carbonyl chloride. 

This gas is used in the preparation of dyes, in chemical and 
pharmaceutical industries, in the preparation of several metallic 
oxides, and is met with as a decomjiosition jiroduct of trichloro¬ 
ethylene and carbon tetrachloride, used in certain types of fire 
extinguishers. Rapidly fatal results will follow exposure to over 
25 parts of the gas per million jiarts of air. Phosgene owes its 
toxicity to the fact that it is readily split ii]), in the presence of 
\iater, into hydrochloric acid and carbon dioxide. Evolution of 
hydrochloric acid occurs in the smaller bronchi and in the alveoli. 
Ihe e.ssential lesions produced are j)ulmonarv cedema, rupture of 
the pulmonary alveoli, and concentration of the blood, with an 
increased viscosity and tendency to thrombosis. For treatment 
see pp. 592 and 597. 

Ammonia gas. 

Poi.soning from ammonia fumes occurs industrially in the course 
of the manufacture of ammonia, the handling of containers, and 
among other sources, in working with refrigeration plant. This 
gas affects the tissues with which it is brought into contact and 
is not absorbed into the .system. A concentration which is dangerous 
for an exposure of half an hour is 2,500 to 4,500 parts of the gas 
per million ])arts of air. The excellent re])ort on forty-aeven ea.ses of 
ammonia gas poisoning ])ublished by Caplin has covered the 
.salient points in this connection, and we take the liberty of quoting 
freely from this authoritative contribution. 

The cases in question occurred during a heavy air raid in London, 
as the result of a connecting pi])e of an ammonia condenser in a 
cellar having been damaged by a piece of flying metal. Caplin divides 
the cases into three grou])s, according to the nature of the symj)toms 
shown by the ])oisoned per.sons, namely, mild, moderate, and severe. 
The mild group compri.sed nine cases. These per.sons showed 
irritation of the conjunctiva' and u])per respiratory pas.sages. They 
also suffered from inflammation of the lipa, buccal mucosa, and 
swelling of the fauces. The moderate group, which included twenty- 
seven cases, in addition to the above symptoms, suffered from 
hoarseness, dysi)hagia, and bronchitis. Eleven cases, relegfited to 
the severe group, showed evidence of shock, cyanosis, intense 
dyspnoea, persistent cough, with frothy sputum, and suffered from 
bronchitis and ])uhnonary oedema. All cases, classified as mild, 
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recovered. Three cases in the moderate group died after thirty- 
six hours from pulmonary oedema ; nine others developed broncho¬ 
pneumonia, and three of these cases also died within two days. 
Of the cases relegated to the .severe group, four died within 
fortv-eight hours following admission to hosjutal, and three other 
cases died later. The cause of death in all instances was broncho- 
])neumonia. 

The treatment was directed to shock. Electric cradles and 
morphia to ^ grain in severe cases) were u.sed. The dose of 
mor])hia was reduced Avhen dysi)noea and cyanosis were present. 
Oxygen inhalation by intratracheal catheter was admini.stered to 
relieve cyanosis. When moist sounds in the lungs were ])ronounced. 
Too grain of atrojiine was given and repeated at two-hourly intervals. 
To neutralise the ammonia on the buccal mucous membrane, diluted 
vinegar was fir.st used as a gargle and mouth-wash, and later licpiid 
paraffin was applied. For ])ain and oedema of the mouth and 
throat, a cocaine and adrenalin spray was emj)loyed. The condition 
of the eyes was relieved by irrigation with boracic solution and the 
instillation of a few drops of castor oil. 

Nitrous fumes. 

Nitric acid Avhen exposed to air emits both nitrous and nitric 
oxide fumes and these when inhaled })roduce a caustic effect on the 
respiratory tract. The liberation and inhalation of nitrous fumes 
occur during many industrial jirocesses, including the treatment of 
metal with nitric or sulphuric acid and oxyacetylene welding under 
conditions of deficient ventilation. A considerable quantity of a 
mixture of oxides of nitrogen is liberated when nitro-explosives are 
incompletely detonated or subjected to a i)rocess of slow combustion. 
Such nitrous fumes are dangerous when thev vitiate a confined space 
The fumes have either a yellow or reddish-brown colour, and form 
nitrous acids in the presence of moisture and oxygen. In one case 
with which we were associated,!^ a number of meii were emiiloyed in’ 
a ship m heating a heavy steel crosshead. Two large oxyacetylene 
burners were u.sed, each consuming about 2()() cubic feet'^of oxygen 
an, acetylene per lionr. The eonipartment was of ahont ij.ddircnbie 
feet oapacity aiul was ventilate,! Iiy air injected from a blower 
together with two coinpressed.air jets. After about forty illiniites 
sp-eral of tlie men collapse,! an,I one of them ilied in bospital abo^d 
thirty-tivo hours later. The symptoms were typical of dtro s 
limes. Ill aiitogenoiis welding, ,liie to the generafimi of grea he" 

the o.xygen an.l nitrogen of the atmospheric air combine to f.m 
o.xi,les of nitrogen. Tbe ,,„st.niorteni fin,lings consisted of nasW 
OHlema ^vlth commencino’ pneumonifi TUo Ki i i i 
nsiiah The hmgs were of ^JuowXLtimc'oldr' 

Ihe principal danger of inhalation of nitrogen oxid^ ^ . 
dangerous or fatal oedema of the lungs mav folfnu- y i ? 

not regar,le,l as significant at the time on acem m of he" Vic;'tT"; 
respiratory irritation has not been experience, s i ee„., .1 ! 
parts of the respiratory tract are involved. WC Z'fii‘ines X 



MEDICAI. -JURISPRUDENCE 

into contact with moisture in the respiratory system they are 
converted into nitric and nitrous acids, and thiis a' caustic effect is 
produced witJi resultant congestion of the lungs and inflammatory 
anlema. In such cases nitric acid may be found in the blood. 

The usual symptoms are severe cough, pain in the chest, vomiting, 
dyspncea, cyanosis, and a reddish-brown sputum. In addition to 
massive inflammatory oedema of the lungs, there may be oedema of the 
brain, swelling of the liver, and necrosis of the kidneys (see ]). 528). 

Treatment should be along lines similar to that for other irritant 
gaseous poisons (see p. -592). In addition, the following lines of 
treatment have been recommended. For ]ndmonary oedema, intra¬ 
venous 50 per cent, dextrose, .50 to 100 millilitres, up to 200 millilitres 
daily. When oxygen is \ised, it is suggested that it should first 
be passed through a bottle containing 2 grammes ammonium 
carbonate to I -5 ounces of water. 

Chemical tests (see p. 718). 

Acetylene. 

This is a colourless gas with a garlic odour produced by the 
interaction of water and calcium carbide. It is irrespirable and 
inflammable, and in crude form may contain both arseniuretted 
hydrogen and j)hosphoretted hydrogen. 

Frequently used in the oxyacetylene burning ])rocess and less 
frequently as a source of domestic illumination, poisoning has 
occurred. Acute symptoms include giddiness, nausea, vomiting, 
headache, palpitation, tachycardia, tremors, crami)s, excitability, 
bronchitis, and unconsciousness. 

Hydrocyanic acid or prussic acid. 

Hydrocyanic acid, when pure, is a colourless, volatile liquid, 
evolving a strong odour of peach-blossom, laurel-water, or bitter 
almonds. It is feebly acid and reddens litmus paper slightly. The 
pharmacopceial preparation contains about 2 per cent, of the 
anhydrous acid, and that of Scheele, about 4 ])er cent. The vapour, 
when inhaled, causes a sense of constriction in the throat. The acid 
has a pungent or bitter taste. It jias never been found as a 
natural constituent of the body, although traces of sulphocyanides 
are found in the saliva. There is no convincing evidence that it 

lay be a product of putrefaction. , ^ . r 

Amygdalin and emulsin exist in the kernels of various truits, 
Lich as peaches, plums, and bitter almonds, and react upon one 
nother in the presence of water to form hydrocyanic acid. It is 
Iso found in the leaves of cherry-laurel, a preparation of which is 
sed medicinally, and which contains about 0-08 to OT per cent, 
ti oil of bitter almonds it is present in much larger percentage tlian 
1 preparations from other fruits, the quantity of acid varying up 
3 10 per cent., but, for pharmacopoeial purposes, tlie amount ot 
cid is^adjusted to contain from 2 to 4 per cent. Eating bittei 
Imonds has produced toxic effects on more than one occasion. 
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Hydrocyanic acid combines M itli bases of seyeral metals to form 
cyanides. Those of the alkalis and alkaline earths readily p^e oft 
hydrocyanic acid in the presence of eyen the feeblest acid, ihe 
cyanides which are formed with the bases of lieavy metals, such as 
inerciiry, zinc, lead, copper, and otliers, have no odour, are insoluble 
ill water, but give off hydrocyanic acid in tlie presence of mineral 
acids. Hydrocyanic acifl, in combination with metals, forins 
cyanides, such as jiotassiiim ferrocyanide and ferricyanide, and, in 
combination with sulphur, sulphocyanides. All of the sulpho- 
cyanides, although odourless, are poisonous, and give off hydrocyanic 
acid when distilled with acids. 

.Sodium and potassium cyanide are used industrially in con¬ 
nection with electro-plating, coating silyer, ease hardening of 
steel and iron, and in tanning. Calcium cyanide is utilised as a 
fertiliser. 

Of preparations likely to cause poisoning, oil of bitter almonds, 
potassium cyanide, used in photography, electro-plating, and 
gold-recovery, and hydrocyanic acid itself are the most common. 
Laurel-water has also caused poisoning. 

Hydrocyanic gas, or hydrogen cyanide, in high concentration is 
a fulminant poison which causes yery rapid death by paralysing the 
respiratory centre in the brain. Henderson and Haggard state that 
in low' concentration it may be detoxicated in the body as quickly 
as it is absorbed, that the gas is capable of being absorbed by the 
skin, especially wdien moist with perspiration due to its ready 
solution in w^ater, and that it is dangerous to remain too long in 
a high concentration even w'hen w'earing a resjiirator. 

The fumigation of premises wdth hydrogen cyanide is a common 
practice. It is recommended that the gas should be combined 
with a lachrymatory gas, such as cyanogen chloride, in order to 
warn those who are taking part in the process of fumigation that 
hydrogen cyanide is present. By the Hydrogen Cyanide (Fumiga¬ 
tion) Act, 19.37, which is ajiplicable to both P]nglaiid and .Scotland, 
whenever any accident occurs which occasions loss of human life 
or personal injury as the result of the fumigation of any premises 
or article, the person by whom, or by whose agent, the fumigation 
^yas carried out shall forthwith send, or cause to be sent, to the 
Secretary of State, notice of the accident and of the loss of human 
life or ])ersonal injury. 

In a case with which we were associated, a shiii’s fireman 
was found dead in his bunk. The ship w'as berthed and had 
been fumigated with hydrocyanic gas. A sample of blood 
the^hver, heart, and lungs all showed the presence of hydrocyanic 

Two men, employed in a chemical works near Glasgow Avere 
fliifd^ cleanmg out sodium cyanide tanks after removal of the 

the tank to fill buckets with the deposit 

c^^niV ^ overcome by hA^dro- 
cyanic fumes, and although promptly rescued and resuscitative 
measures were employed, they quickly died. ' resuscitative 
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Symptoms. 

These, to some extent, depend on the preparation which is 
swallowed, and its quantity. In large doses, the acid produces 
death almost immediately. There is rapid loss of consciousness 
and muscular power. Prolonged and deep, but jerky, respirations, 
cyanosis, iiiegular pulse, palpitation, coldness of extremities, 
dilated pupils non-reactive to light, convulsive seizures, and death 
form the usual clinical picture. A small quantity of fine froth mav 
ajipear at the mouth. 

In poisoning by potassium cyanide the rush of events is not 
quite so sudden, and minutes elapse liefore the symptoms commence. 
The principal symptoms include giddiness, dyspnoea, dilated and 
fixed pupils, convulsive seizures, and insensibility. The face is 
cyanosed, the jaws may be tightly clenched, the respirations are 
jerky, and the pulse is small and rapid. 

When a high concentration of hydrogen cyanide is inhaled a 
fatal result ensues in a few minutes. Vertigo, palpitation, and 
tlyspnoea commence after a few breaths have been taken, and the 
subject falls to the ground in a state of unconsciousness. Convulsions 
usually occur, and death supervenes from paralysis of the respiratory 
centre and circulatory failure. When low concentrations are inhaled, 
there are usually transient symptoms of headache, vertigo, nausea, 
and mental confusion. 

Hydrocyanic acid and the cyanides must be regarded as true 
protoplasmic poisons since they arrest the activity of all forms of 
living matter by inhibiting tissue oxidation and suspending vital 
functions. Asphyxia is caused by inhibition of tissue respiration, 
which accounts for the bright colour of the blood in the venous 
system, since oxygen is not abstracted from it by the tissues and it 
thus returns to the veins in arterial condition. Such poisons not 
only inhibit the enz3unic activities, but also act upon the central 

nervous system. 
Repeated exi)osure to non-lethal doses of cyanide may produce 

such clinical manifestations as headache, vomiting, diarrhoea, chronic 
cachexia, and mental disturbances. 

Treatment. 

When the poison has been swallowed, there should be immediate 
use of the stomach tube, and free lavage with warm water either 
alone or containing a 5 to 10 jier cent, solution of .sot luin tliio.sul|>liate, 
or a mixture of the sulpliates (ferrous and ferric) of iron followed 
bv a .solution of potassium carbonate, to form 1 riissian blue, which 
is inert. Hytlrogen peroxide, in 3 per cent, solution or a 0-2 per cent 
solution of potassium permanganate, may be usetl, and emetics, if 
a tube is not available. Stimulants, siiol. as strychnine, i grain, 
or caffeine sodium benzoate, 2 grains, may be given hypodermically 
Ammonia inhalations, artificial respiration, and oxygen, with or 
w tout carbon dioxide (5 to 7 per cent.), should be given to stimulate 
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respiration. Atropine hypodermically shoukl be tried with a view 
to stimulating the respiratory centre. Sodium thiosulphate may 
be administered intravenously (10 to 50 millilitres of 20 per eent. 
solution), provided there is sufficient time for it to act, or methylene 
blue (50 millilitres of 1 per cent, solution). Gettler and Bfiine 
express the view that methylene blue, when administered intra¬ 
venously, is of definite value 'in at least prolonging life for an hour 
or more and that when supplemented by other lines of treatment, 
there is a chance of recovery, provided the treatment is instituted 
as soon as the cyanide has been taken. Intravenous administration 
of 1 millilitre of 0-1 per cent. Merck’s medicinal methylene blue, 
in Ringer’s solution, ])er kilo of body-weight is recommended. 
Methylene blue should not be dissolved in physiological solution of 
sodium chloride since ])recipitation occurs. They also recommend 
stimulation of the canliac and respiratory centres by injections of 
lobeline and cardiazole. Geigor has used methylene blue intra¬ 
venously in cases of potassium cyanide poisoning with very beneficial 
and successful results. He states that the dye can be used in 
quantities up to 100 millilitres of a 1 per cent, solution within a 
period of half an hour without untoward symjitoms, and that by 
using this full amount, measurable quantities of free met haemoglobin 
were not produced. The methylene blue treatment appears to act 
by producing methaemoglobin which in turn combines with the 
cyanide to decrease the poisonous effects of the latter. Jetter 
considers that the use of methylene blue should now be regarded as 
obsolete and that the principle to be aimed at in treatment is to 
convert haemoglobin into methaemoglobin so that the cyanide will 
combine with the latter compound to form non-toxic cyanmetluemo- 
globin. He is of the opinion that methaemoglobin is best produced 
by the inhalation of amyl nitrite, substitutes being sodium nitrite 
and sodium thiosulphate. P-aminopropio])henone, or RAPP, has 
recently been recommended as an antidote since it ajiparently acts 
by forming methaemoglobin which then removes the cyanide ions 
from the tissues by the formation of cyanmethaemoglobin. 

When hydrogen cyanide has been inhaled, the patient should be 
speedily removed from the contaminated atmosphere. The use of 
artificial respiration, and oxygen with carbon dioxide, is of the highest 
value.^ In desperate cases, a slow venous injection of 5 milliTitres 
of a 25 per cent, solution of coramine has been recommended. 

Cyanide is metabolised quite rapidly to thiocyanate and in this 
form it IS excreted. 

Post-mortem appearances. 

The face, including the lips, are of reddish colour and the bodv 
iirfdce frequently shows pinkish, irregular patches which are not 

as pronounced as m carbon monoxide poisoning Inter allv fhp 

“SnAT except that tl,t lu gs 'richt 
side of tfie heart are engorged. The odour of prussic acid wil nmh 
ably be perceived on opening the ehe,,t cavity, and from the c“ ^ts 
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rf ^ mucous membrane of the stomach may be of a 
reddisli colour, and the other organs, together with the blood are 

1 T explained. Cyanides are rapidly altered 
m the body after death since they unite with sulphur to form 
siilphocyamdes. ^ 

Fatal dose. 

The smallest dose which has proved fatal is | drachm of the 
pharmacopoeial acid, or O-b grain of anhydrous hydrocyanic acid. 
Recovery has followed the use of much larger doses, namely, 1 *3, 
2-3, and 4-8 grains of anhydrous acid, respecti\"ely. It may be 
taken that 1 drachm of the pharniacopoeial acid will kill. Two 
drachms of the oil of bitter almonds killed a man in seventeen 
minutes. Five grains of the cyanide of jiotassium have produced 
death, but recovery has followed larger doses. 

120 to 150 parts of hydrogen cyanide per million jiarts of air is a 
dangerous concentration in half an hour to one hour; 3,000 parts 
per million prove rapidlj' fatal. 

Fatal period. 

When a large dose of the acid is swallowed death may occur 
almost immediately. In acute poisoning, two to five minutes may 
elapse, but when smaller doses of the cyanides have been taken, 
death may not result for from twenty minutes to an hour. In a 
case of suicide, in which a woman swallowed a weak preparation 
of the acid, death did not ensue for forty minutes. In another 
suicidal case, life was prolonged for three and a half hours after 
swallowing the poison which was mixed with milk. 

Chemical tests (see p. 715). 

Formaldehyde. 

Formaldehyde, and formalin, which is a 40 per cent, watery 
solution of formaldehyde, are used for aerial disinfection of rooms 
and for preservative purposes. The former is used commercially 
in the aniline colour industry, also in the photographic and chemical 
industries. The va])our is colourless, has a very pungent odour, 
and j)rovokes intense irritation of the mucous membranes and 
conjunctiva). Dyspnoea, bronchitis, and oedema of the lungs may 
also occur. Death from the effects of inhalation of fumes is 
exceptional. When strong solutions are brought into contact Avith 
the skin, dermatitis will result. Anuria is an occasional complication. 
A number of cases of ])oisoning by swallowing formalin have 
occurred, and the details of two will jirovide a ])icture of both 

symptoms and post-mortem signs. 
A woman swallowed al)out 4 ounces of a 40 ])er cent, 

formaldehyde solution. She was collapsed and drowsy, but when 
roused, complained of great pain in the mouth, throat, and epi¬ 
gastrium. There was a strong odour of formalin from her breath. 
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The stomach was washed out with | pint of water containing “ 
of liquid ammonk to the pint. Later, she vom.ted some blood- 
tinc^ed fluid. She then became restless and emotional, and the pulse 
deteriorated. Later in the evening she became unconscious and died 
Post-mortem examination showed a bleaching of the ^rtace o 
the tongue, with eroded areas and luemorrhagic patches. .Ihe upper 
air-passages were markedly congested and definitely (edematous. 
The right chambers of the heart were engorged with dark blimcl. 
Both lungs and bronchi were acutely congested and oedematous. 1 he 
gastric mucosa was congested and showed patchy desquamation. 
It was somewhat leathery to the touch. 

In the second case, a man swallowed a quantity of formalni. 
Post-mortem examination showed that the mucous lining of the 
lower end of the ceso])hagus was discoloured, excoriated, and 
indurated. The stomach, in a similar condition, was dark grey in 
colour, the walls ivere contracted, and the mucosa, which showed 
jiatchy desquamation, was thrown into folds. A few small hemor¬ 
rhages were present. The first part of the duodenum showed similar 
changes. The odour of formalin was detected on opening the body 
and was jierceived in the stomach. Both lungs were congested. The 
blood-vessels of the brain were also congested and well-marked 
jmnetate haemorrhages were visible in the substance of the brain. 
Death was due to comato-asphyxia. 

Treatment. 

Free gastric lavage with tepid water and a solution of ammonium 
acetate or diluted ammonia (1 drachm to 1 pint of water). Some 
of this solution should be left in the stomach to combine with 
formaldehyde to form hexamine. When fumes have been 
inhaled, treat as for other irritant gases (see p. 51)2). 

Chemical tests (see p. 715). 

Methyl chloride. 

This is a colourless gas, w hich is non-irritatmg, has an aromatic 
odour, and is used in chemical processes and also in domestic and 
commercial refrigerators. 

The onset of symptoms is insidious and weakness and staggering 
are frequent. Xausea, vomiting, confusion, abdominal pain, coma, 
and convulsions complete the picture of serious poisoning. The 
post-mortem signs include congestion and (pdema of the lungs, 
petechial hfemorrhages in the pericardium and ])leurae, hyperff>inia 
of the gastro-intestinal vessels, and cloudy swelling of the kidneys 
together with congestion and (edema of the brain ’ 

Treatment. 

.ytificial respiration may be required, together with the adminis- 
tratmn of oxygen and 5 to 7 i)er cent, carbon dioxide. Since methyl 
hloride, when taken into the body, is deeomposed into methyl 
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alcohol and hydrochloric acid, the general treatment i,s similar to 
that ot poisoning by methyl alcohol (see p. 037). 

Chemical tests (see pp. 702 and 715). 

Dimethyl sulphate. 

This is a diniethylic ether of sulphuric acid, emitting a highly 
toxic gas Avhich is used in the colour industry. It is a yellow oily fluid 
which liberates a vapour. The symptoms of acute poisoning result 
froin involvement of the central nervous, or cardio-vascular, system. 
This gas also affects the kidneys and blood. When the fimies are 
inhaled, convulsions, jiaralysis, and coma result. Poisoning may also 
result from swallowing the fluid. A notable feature of poisoning by 
this substance is the delay in the onset of the symptoms following 
exposure and the rapidity of death after the manifestations of toxic 
symptoms. 

Dinitro-orthocresol. 

Chronic poisoning may follow inhalation of the fumes and of 
dust or dry powder. The symptoms are giddiness, faintness, 
vomiting and weakness, bronchitis, yellow coloration of the skin, 
sweating, l)reathlessness, unconsciousness, and death. The post¬ 
mortem appearances include a yellow coloration of the skin, buccal 
mucosa and hair, together with hyperplasia of the bone marrow. 
Within recent times, two deaths have occurred from making and 
using this substance, now em])loyed as a fumigant and insecticide. 
During the period |{)42-45, ten non-flital cases of poisoning have 
been reported. 

J Petroleum distillates. 

Petrol, benzine, paraffin, and kerosene. 

Petroleum contains gaseous and liquid constituents. When 
distilled fractionally, ether, petrol, paraffin, and kerosene are 
obtained. The fractions which distil below 150° C. include ether, 
petrol, naphtha, and benzine, which are poisonous when swallowed 
or when their vapours are inhaled. Benzine is much less toxic 
than benzene. VVdien the fumes from the more volatile of these 
fluids are inhaled, nausea, headache, vertigo, and sometimes 
vomiting occur, and unconsciousness may supervene. On regaining 
consciousness, or ev'en prior to losing consciousness, there may be 
mental confusion or excitement with or without violence. Con¬ 
vulsions sometimes occur. In fatal cases, cyanosis, unconsciousness, 
and profound coma precede death. When these fluids are swallowed, 
the signs are those of gastro-intestinal irritation, and in fatal cases 

a state of coma will merge into death. 
Nunn and Martin i'* have recorded seven cases of petrol poisoning 

in children. In two of the fatal cases, the oiitstanfling clinical picture 
was increased respiration and rapid pulse-rate. Cyanosis, stupor oi 
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coma, and moist rales throughout the lungs were present Death 
occurred within an hour and a half of swallowing the Huid, the 
quantity of which was not ascertained. Post-mortem examination 
sliowed mdenia of the lungs, the alveoli of wliich were filled with fibrin 
and serous exudate. Fatty degenerative changes were present in 
the liver, and the stomach contents emitted a strong odour of petrol. 
They have also reported sixty-five cases of poisoning by kerosene 
in ciiildren. 9'2 per cent, of the cases were fatal, the children lived 
from two to eighteen hours after swallowing, or aspirating the sub¬ 
stance, and in all there were definite clinical evidences of patho¬ 
logical changes in the lungs, namely, moist rales, rapid and shallow 
respiration and cyanosis. Convulsions occurred in two fatal and 
in two non-fatal cases. The treatment administered, in the various 
cases, consisted of removing the kerosene by emesis or by gastric 
lavage, together with the administration of laxatives. 

Treatment. 

When inhaled. 

Artificial resjiiration or oxygen and carbon dioxide inhalations are 
recommended, also atropine sulpliate and caffeine sodium benzoate. 

When swallowed. 

Free gastric lavage. Patient should bo kept warm. Colonic 
irrigation may be of value. 

Post-mortem appearances. 

Evidence of acute gastro-enteritis following ingestion. 

Benzene or benzol. 

Benzene is a single chemical substance ol)tained by distillation 
of coal tar and purified by redistillation. Benzene produces toxic 
effects either when drunk or by inhalation of its vapour. 

Benzene poisoning may occur in such industries as glove-cleaning, 
\\aterproofing, dyeing operations, and in aniline factories. It is 
used as a solvent for paints, lacquers, varnish, rubber, fats, in colour 
printing, as a motor fuel, and in the chemical manufacturing indu.strv. 
t may enter the body by ingestion, inhalation, or bv the skill. 

Industrial benzene iioisoning is notifiable and must be reported to 
the Home Office (see p. 33). 

\V hen benzene is taken by the mouth, tliere is gastro-intestinal 

prembs^deatli^^*^^' symptoms quickly supervene, (bma usually 

vapour common, however, after inhalation of the 

poisoning follows the inhalation of a large quantity of the 

prostration, dyspnoea, delirium, convulsions, coma, and death due 
to severe l,a.,n„rrl,age or ,ox*.„ia. I„ f„ta.| ease; ,n,r,„iric ;,,oTs 



OoO M E Die A L J U K LSPRU I) ENX' E 

may be present on the mucosa of tlie nose, moutli, and throat, and 
sometimes on the nterns. 

Chronic j)oisoning is characterised by general malaise, headaches, 
giddiness, impairment of vision, nervousness, gastro-intestinal 
disturbances, anaemia, loss of weight, insomnia, loss of memory, 
and neuritis. The blood picture shows a leucopenia and poikilo- 
cytosis of red cells. Benzene is a bone-marrow poison. 

Treatment. 

When inhaled. 

Oxygen inhalation, intravenous saline and dextrose and 
symptomatic treatment. 

When swallowed. 

Gastric lavage. 

Nitro- and amino-derivatives of benzene and its homologues. 

The nitro- and amino-derivatives are the nitrated or aminated 
compounds of benzenes, toluenes, xylenes, etc. These derivatives 
comprise a very large number of substances and the symptoms are 
more or less similar. The nitro-derivatives chiefly affect the central 
nervous system and the amino-derivatives exert a toxic action 
upon the blood. The sub.stances which cause fairly frequent cases 
of poisoning include : Nitrobenzene, dinitrobenzene, trinitrotoluene 
or trotyl or T.X.T., dinitro])henol, trinitrophenol or jncric acid, 
dinitrocresol, aniline, phenylenediamine, pyridine, and nitro¬ 

glycerine. 

Toluene. 

Industrial ])oisoning may occur as the residt of fumes, since 
toluene is used in the ma’nufacture of munitions, lacquer, and 
rubber. Toluene has a narcotic action, and the inhalation of 
its fumes produces irritation of the mucous membranes, and 
de])resses the central nervous system. Tlie bone marrow is also 

affected. 

Nitrobenzene. 

l-ure nitrobenzene has been used as a scenting agent, and on 

account of its odour is known as Od of 
the nitration of l)enzene by nitric acid and is used in tl c j 
of aniline ilyes, soaps, anil exploswes. Its 'apour is of ^Itow^i 
enloiir Wlien inhaled it is an active poison and affects the liieiuo 
eli^liin and centad nervous system. The liamioglohin is converted 

introduced in this way is less toxic. 
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Symptoms of acute poisoning. 

The symptoms of poisoning stiow a wide range of variation, and 
since the substance is a typical example of a nitro-derivative of 
benzene, they are given in some detail to avoid repetition when 
analogous substances are dealt with. 

A sense of fullness and throbbing in the head with flushing of the 
face is experienced. There is often a burning sensation in the throat, 
a feeling of tightness in the chest, and there may be visual dis¬ 
turbances. In cases of acute poisoning, an ashen-blue cyanosis, 
progressive in character, develops. Nausea, vomiting, dysjDiioea, 
giddiness, prostration, convulsions, coma, and death, describe a fatal 
issue. Methsemoglobin is present in the blood which is of dark colour, 
and a reduction in the number of blood cells, which show degenerative 
changes, will be found. 

Henderson and Haggard in discussing the effects of methgemoglobin 
in blood, state that its stability ])revents it from performing the 
normal function of haemoglobin, which is the transportation of 
oxygen in the body. On this account tissue asphyxia is caused. 
If methaemoglobin is in large amount, part of the haemoglobin is 
irremediably damaged, the red cells are broken up and their contents 
are diffused in the blood plasma. Profound anaemia may follow 
even a single intense exposure. Some of the methaemoglobin passes 
into the urine and produces a characteristic reddish-brown or choco¬ 
late colour. Haemoglobin loss through the kidneys is particularly 
serious since it causes a de])letion of the body’s store of iron, necessary 
for the formation of new haemoglobin and fresh corpuscles. 

Symptoms of chronic poisoning. 

The sym])tonis, although similar to those above, are less 
aggressive. Blood and bile pigments may be present in the urine. 

Treatment. 

Inhalations of oxygen with 5 to 7 per cent, carbon dioxide. 
Blood transfusions. Intravenous administration of 5 to 10 per cent, 
glucose in iiormal saline. The stomach may be washed out with 
water containing magnesium sulphate. 

Post-mortem appearances. 

Ihese include marked congestion of the meninges and brain a 
c ark or chocolate colour of the blood, with engorgement of the 
chambers on the right side of the heart. Tlie scented odour of 
n trobenzene may be perceived in the lungs and stomach. The 
substance can be recovered from the body fluids bv distillation 

Dinitrobenzene. 

manufacture of thi» substauco autl of 

Tonite contXis ,1 trni ®M>erience acute or chronic toxic effects, 
contains iliintrobeiuene, gun cotton, and barium nitrate, also 
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roburite, diiiitrobenzeiie and ainiuoiiium nitrate. Dinitrobenzene is 
readily absorbed by tlie skin wlien handled with unprotected 
hands. The toxic symptoms are similar to those caused by 
nitrobenzene. 

Headache, drowsiness, loss of appetite, nausea, dyspnoea, 
])alpitation, cyanosis, and pains in the legs, due to peripheral neuritis, 
are the main symptoms. Jaundice does not occur usually, although 
the liver may be involved in some cases. There is a conversion of 
some of the oxyhaemoglobin into methaemoglobin, and, in severe 
cases, degeneration of the erythrocytes may occur. There may also 
be a decrease in the number of ])olymorphonuclear cells and an 
increase in the lymjihocytes. 

Trinitrotoluene, trotyl, or T.N.T. 

This substance, an extensively used explosive in all forms of 
ammunition, is produced by the action of mixed concentrated nitric 
and sul])huric acids upon toluene which is converted into dinitro- 
toluene, and by further treatment into trinitrotoluene. 

Trinitrotoluene is crystallised out in pans and then either broken 
into small pieces, ground into pon der, or shaved into flakes. 

Persons employed both in its manufacture and its uses in dry 
and molten forms frequently suffer from toxic symptoms, since 
absorption may occur by inhalation of vapour or dust, through the 

skin by handling, or by ingestion. 
The principal channel of absorption is the air-passage by inhala¬ 

tion of fine dust. .... , , 
A sago-grain, irritating dermatitis with exfoliation is produced 

by handling the powder or mixtures which contain it, particularly 
when the skin is perspiring, and is prone to occur in workers at 
the commencement of their employment. Mixtures of trotyl \yitli 
liv^roscoiiic salts, such as amatol, a mixture of trotyl and ammonium 
iiitTate, may be absorbed through the skin and cause poisoning. 
The toxic action of trinitrotoluene is similar to that caused by the 
other nitro- and amino-derivatives of toluene and benzene. It is 

callable of causing toxic jaundice. , , , m 
Among the earlv svnqitoms are drowsiness, headache, and naiiscc . 

Some n.easore of cyanosis, wl.ici, is of a l,luisl,+rrey 
anilism, affects the lips. Later, tliere iire likely to be ■>^<>0™'"^ 
.lain I0.SS of aiipetite, gastritis, a feeling of oppression oyer the 

Ihest, anil ilysiinoea. Staggering r'l'IS’iann lice 
rate mav he aikleil to the ,iictiire. The advent ot toxic ^ 
mikes the tirognosis serious since this symiitom indicates luer 
H nage or rec?o»is. In very acute cases, iinconscioiisness may 
take \he lilace of drowsiness, with perhaps convulsions, am 

fere is likely to he marked toxic “[e 
•are +1.0 Ot.rhy stT(/p of rccovcrv from an attack ot a siiuaeuic 

T.N.T. workers. 
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The period of employment before the manifestation of toxic 
symptoms has been found to vary from several days to weeks, the 
time being related to circumstances of the working surroundings 

and individual conditions. . r rp x- ^ 
It has been suggested that the selective effect 01 l.iN.i. on tne 

different organs should be attributed to accpiired differences in 

tissue suscejitibility. 
The action of this particular poison is ])riniarily centred on the 

blood and is luemolytic. Methaemoglobin is present. Microscopically, 
the red cells assume forms closely resembling those found in perni¬ 
cious anaemia. Neutrophil leucopenia and lymphocjdosis are common 
features. The leucoblastic function of the bone marrow is ]iro- 
gressively involved. Should the methaemoglobin in the blood 
become considerable, the liver is unable to remove it and niethaemo- 
globinaunia is established, the blood tending to become chocolate 
brown in colour, and hence the cyanosis of the patient is deepened 
in tint (see p. (iOb). 

In fatal cases the liver is frequently the seat of yellow and red 
necrosis. In a number of instances, this organ, although enlarged 
in the earlier stages, is found to be very atrophied and to 
weigh as little as from 20 to 30 ounces when examined post-mortem. 
In a reported series of cases showing jaundice, about 27 per cent, 
were due to pure T.N.T., 07 per cent, to amatol, and 0 per cent, 
to ammonal,^'a mixture containing aluminium, ammonium nitrate, 
and trinitrotoluene. 

Tlie dermatitis of T.X.T. resembles vesicixlar eczema, accompanied 
by swelling and itching of the affected parts. It commonly appears 
first on the skin of the hands, wrists, and forearms, but it may also 
be present on parts, usually covered by clothing, to which the dust 
has gained access. 

Treatment. 

*^ml carbon dioxide to combat cyanosis, intravenous 
calcium gluconate, and a high calcium diet. Purgation. 

Chemical tests (.see p. 724). 

Dinitrophenol. 

Tx ^ ^^^ibstitution ])roduct ixroduced by nitration of phenol 
Its chief importance toxicologically is that, when taken internallv 
it increases the metabolic rate and therefore lias been employed 
extensively, especially in America, for slimming. Many cases of 
poisoning have occurred. It aids the combustion of fot without 

ortlie '^itTogenous constituents 
taken f to its use. It is usually 
taken m the form of sodium dinitroiihenol. The symptoms of 
poisoning include Hushing, with a feeling of warmth swJaiim 

SiUtv'’hr ■' T'"" fo™' poisoning 

39 
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In acute ])oisoiiing, pulmonary congestion and cedema, mild 
nephritis symptoms, and tachycardia have been reported. 'Fhe 
hepatic and renal cells are frequently injured. 

Treatment. 

This consists of gastric lavage with a 5 per cent, solution of 
.sodium bicarbonate, or a solution of 1 in 2,000 potassium perman¬ 

ganate. Dextrose and normal saline should be given intravenously, 

for cataract, ascorbic acid has been recommended. In certain 

cases, oxygen may be administered to relieve dyspnoea, and an ice 

pack employed to reduce febrile symptoms. The use of pent¬ 

nucleotide has been suggested. Purvine reports the post-mortem 

findings in a suicidal case of a woman of thirty-six. These included 

congestion of the lungs, spleen, and kidneys. The ga.stric mucosa and 

the mucosa of the duodenum and upper part of the ileum showed 

small haemorrliagic areas. The tubular e]iithelium of the kidneys was 

swollen, the cells of the tubules were degenerated, and there was 

congestion of the glomeruli. C’hemical analysis of tlie blood showed 

a concentration of 0-12 gramme of dinitrophenol per 100 millilitres 

of blood. A few cases of granulopenia have been reported. Tainter 
and Wood have reported that in one case the onset of rigor mortis 

was rapid, the body being rigid within ten minutes after death. In 

their experience, ecchymotic hsemorrliages in the pericardium, 

endocardium, and pia-araclmoid membrane, may be found. 

Trinitrophenol or picric acid. 

Picric acid is used in the manufiicture of ex])losives and fireworks 

and in the dye industry. Industrial poisoning usually occurs by 

inhalation of fumes or (iust. Clinically, it is used in the treatment 
of burns and certain skin conditions, but jioisoning from this cause 

is unusual. 
The symptoms are of a catarrhal nature, accompanied by 

epigastric* pain, giddiness, and stomatitis. When swallowed, the 
symptoms are those of gastro-intestinal irritation. The skin will 

show a yellowish colour in varying degree. 

Treatment. 
This consists of gastric lavage and the administration of 

albuminous fluids. 

Dinitrocresol, orthocresol, and metacresol. 

Dinitrocre.sol is similar in its use and action to dinitrophenol. 

The T)roprietary pre])aration is Dekrysil. Its use has caused death. 
Chronic poisoning may be produced l)y inhalation ot fumes ot 

any of these sub.stances. ^ ^ i. 
The symptoms are naiusea, vomiting, giddiness, f{imtnes.s, debilit\ , 

sweating* dyspnoea, and a yellowish coloration of skin. Rronchitis 
may develop, accompanied by rise of temperature, and unconscious¬ 

ness usually jirecedes death. 



Aniline, aniline oil, or phenylamine. 

This is a colourless, oily fluid, which, after standing, may develop 
a brown shade. It has a peculiar odour, and very toxic properties, 
not only when swallowed but when inhaled or absorbed through un¬ 
broken skin. It has a selective toxic action on the heart. Dangerous 
concentrations of vapour may occur in such trade processes as 
dve manufacturing, dye-using works, leather-polish works, rubber 
works, and in the manufacture of certain chemicals. After several 
hours of exposure to concentrations of 7-0 to 26-0 parts per million 
slight symptoms are produced. Serious disturbances follow exposure 
to concentrations exceeding lUO'O to IGO'O parts per million for 

more than an hour. 
Industrial aniline poisoning is notifiable and must be re])orted 

to the Home Office (see p. 33). 
The symptoms in acute poisoning consist of bluish-ashen coloured 

cyanosis "of the liiis, ears, fingers, face, and mucous membranes, 
headache, giddiness, nausea, vomiting, palpitation, tachycardia, and 
shortness of breath. The action of the heart becomes enfeebled 
and the temperature is subnormal. An odour of aniline may be 
perceived in the breath and from persjiiration and urine. Methsemo- 
globin is formed in the blood, and the urine becomes dark in colour 
(see p. bob). Chronic poisoning presents such sjmiptoms as anorexia, 
headache, digestive disturbances, aiifemia, and neurasthenia. A 
pa])illomatous growth of the bladder which undergoes carcinomatous 
degeneration has occurred with some frecpiency in aniline workers. 

Treatment. 

Free gastric lavage should be employed and cardiac treatment may 
have to be administered without delay. Use artificial respiration 
and oxygen inhalations if necessary. In certain cases, benefit may 
be obtained from the use of intravenous saline or blood transfusions. 

Post-mortem appearances. 

The post-mortem signs are not characteristic. There will be 
evidence of either cardiac or respiratory failure. The blood is 
dark mid the peculiar colour of post-mortem lividity will attract 
attention. The heart, liver, and kidneys will show a varying degree 
of fatty degenerative change. 

Chemical tests (see p. 707). 

Phenylenediamine and toluenediamine. 

These substances, used as dye intermediates in dyeing hair and 
iur.s, are toxic. As a hair dye, a 2 per cent, solution, with a 1-5 per 
cent, .solution of sodium hydroxide, is applied, followed by an oxidis¬ 

ing agent such as a o per cent, solution of ferric chloride, if a brown 
shade IS desired, or a 3 per cent, solution of hydrogen peroxide when 
a black colour ,s rc(|nired (.see p. I U). The use of phenvlenedianiine 
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Nrlpk toxic niHiiifestations. 
Isiaek ,uk1 Siisnian “ |K,nit out tliat an attempt to remove tile dve 

^Mth hydrogeji peroxide, or sodium thiosulphate, should never be 

made, since by the production of aniline the symptoms are intensified, 

the general symptoms of })oisoning are giddiness, weakness 
imsomnia, epileptiform convulsions, coma, and death. Toliiene- 

diannne produces destruction of the red blood cells, metluemoglohin, 

and toxic jaundice with accompanying degenerative changes (see 
p. (iOS). The amino compounds are also absorbed by inhalation, 
but the toxic effects are less serious than those of the'phenyl com¬ 

pounds. The risk of poisoning industrially is jiresent in the 
manufacture of colours and in the jirocess of dyeing furs. 

Pyridine. 

This substance is obtained from coal-tar, subseipient to the 

extraction of phenol, and has a yellow , oily a])])earance and pene¬ 
trating, nauseating odour. 

Wlien swallowed, it acts as a gastro-intestinal irritant and fre- 
(jiiently causes evidences of asjihyxia. Cerebral symptoms are 

common. In fatal cases the cause of death is asphyxia. 

If the fumes are inhaled the symptoms chiefly affect the res])ira- 

tory system. The iipjier air-passages and lungs become congested, 

an irritating and persistent cough is a frecpient accompaniment, 
and the eyes become suffused. 

Nitroglycerine or glyceryl trinitrate. 

This is ])repared from glycerine and used in the manufacture of 

dynamite. It is a pale, oily fluid without characteristic odour. 

Either concussion or heat will cause it to explode. Its toxic effects 
are the cause of headache, gastro-intestinal irritation, faintness, 

insomnia, dryness in throat, dysjnioea, bronchitis, and mental 

excitement. 
In chronic poisoning, tremors and neuralgic pain are common. 

It has the capacity of being absorbed through intact skin, and 
handling may ])roduce ulceration at the finger-tips and below the 

nails. Al)sorption may also occur through the mucous membranes. 

Cordite. 
This substance is a combination of nitrocellulose and iiitro- 

glycerine, with the addition of about 5 i)er cent, of mineral jelly. 
It'is used’ as an exi)losive. Poisoning from cordite frequently occurs 
and is shown by such symptoms as tachycardia, pal])itation, irregu¬ 

larity of the action of the heart, giddiness, dyspnma, especially on 

exertion, and general debility. . i • 
The cause of death in fatal cases is as})hyxia. lo evade service 

in the Forces, malingerers have been known to suffer from toxic 

manifestation due to self-administration. 



r 

NAPHTHALENE '>L5 

V Amyl nitrite, sodium nitrite, and ethyl nitrite. 

These are coniiiion coni])ouuds used tliera])eiitically. Ani\ 1 nitrite 
is a yellowish, volatile duid used elinically as a vasodilator. It nia^ 
he swallowed, or the fumes may be inhaled. Cases of poisoning- are 
rare. Toxic doses produce vomiting, cyanosis, dys])noea, Cheyne- 
Stokes breathing, coma, and perhaps death due to cardio-vascular 

collapse. 
Sodium nitrite is obtained by reduction of sodium nitrate on 

fusing it uith lead. It has a vasodilator action similar to that of 
amyl nitrite, but is slower and more prolonged. Deaths have 
occurred after swallowing it in error for salt. 

The sym])toms are muscular weakness, injection of the con¬ 
junctiva?, coldness of the extremities, rapid respiration, darkening 
of the buccal mucosa, and albuminuria. 

Excessive dosage of these drugs causes haemoglobin to be con¬ 
verted into met haemoglobin. 

Treatment. 

This consists of gastric lavage, injections of adrenalin or ephed- 
rine, to counteract the vasodilating effect, artificial respiration, and 
oxygen inhalations with, or without, 7 per cent, carbon dioxide. 
To counteract the formation of methaemoglobin, small amounts of 
methylene blue should be administered. When such doses are 
small they bring about the conversion of methaemoglobin to haemo¬ 
globin ; thus exercising the opposite effect of methylene blue in 
high concentrations. 

Post-mortem appearances. 

The ])ost-mortem findings are iisually tedema of the lungs and 
brain, liv^idity of slatey-grey colour, and a brownish colour of the 
blood due to methaemoglobin (see p. fill). The kidneys mav show- 
degenerative changes. 

Amyl acetate. 

This substance is used as a solvent in many industries, and the 
fumes have an odour resembling that of pears. ' On excessive inhala¬ 
tion, such symptoms as irritation of the throat, giddiness, nausea 
palpitation, and fainting may occur. ’ 

Naphthalene. 

Naphthalene IS a solid substance, obtainetl from the middle 
trac ion of distillation of coal-tar, which has chemical properties 
similar to benzene and is very volatile. It is used chieflv in the 
iianufacture of naphthols, naphthylamines, and subihonic acids 
employed m the dyeing industry. It is utili.sed because of its anti- 
■ ept c aiK preservative jiroperties in the preservation of woollen 
goods, and as a deodorant in lavatories. 

.39 A 
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Symptoms. 

The syin])tonis of i)oisoiiiiig are abdominal pain, frequency of 
mictiiiition, cyanosis, muscular twitchings, drowsiness, and brown 
coloration of the urine. An ataxic gait is not uncommon in the 
earlier stages. 

Treatment. 

(lastric lavage, a ])urgative dose of magnesium sulphate, and 
demulcent drinks, which are devoid of oils and fat, form the ]irincipal 
lines of treatment. 

Chlorinated naphthalene. 

\\ hen naphthalene is chlorinated a waxy substance is produced, 
which is used in industry as an insulating coat on electrical vires 
and for limiting the action in plating metals. “ Seekay ” wax is used 
in water]irooling, flameproofing, for insect ]iests and fungus, also 

Fig. 227 
Acute necrosis of liv'cr in chlorinated naplitlialene 

poisoning. X *>0. 

for liitumen blending, 
coils, etc. Overheatin 
the fumes to be evolve 

sealing and the impregnation of condensers, 
g of the wax causes increased (luantities ot 

(1 (see ]). .‘Id)- 

Symptoms. 

Chlorinated naphthalene waxes frequently give 
tion and irritation of the skin, especially acne, 

rise to infiamma- 
and breathing of 
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nroducecf either by an acute or subacute necrosis of liver 
or bv acute yellow atrophy. Continued exposure gives rue 
iaundice and^light oedema of the eyelids and ankles. VV he 
the liver is seriously involved, the area of dullness is diminishec 
aiKl the urine becomes dark brown in colour and contains bile 
Purimric rashes, involving the lower abdomen and legs, may b 

seen. 

Post-mortem appearances. 

Post-mortem findings include bile staining of the kidneys and 
minute areas of necrosis in the pancreatic fat. The chief lesion is 
found in the liver, usually greatly reduced in size, which may vary m 
weight from 1,200 grammes to (iot) grammes or less, ihe capsule 
is usually wrinkled, and histological examination shows the acute 

stages of yellow atroiihy. 

Tetrachlorethane. 

This substance, called “dope” by workers, is widely em¬ 
ployed in industry. It is used in the manufacture of cinemato¬ 
graph film and as a varnish solvent, in addition to many other 
uses. Tetrachlorethane is a colourless, heavy, volatile liquid 
which vields a vapour heavier than air, consequently it is apt to 
fall to lower levels of working places and does not readily mix with 

the atmosphere. 
It is exceedingly toxic to workers, ])robably being the most toxic 

of all the chlorinated derivatives, and a large number of cases of 
poisoning have occurred from its use. Poisoning may be acute or 
chronic. Several cases of suicide have been caused by drinking 
“ silk cleaning fluid.” 

Symptoms. 

The symptoms, which are many and varied in character, are 
most frequently produced by inhalation of the fumes. They consist 
of malaise, anorexia, drowsiness, headache, mental confusion, nausea, 
and sometimes vomiting. When the toxic effects are severe, the 
symptoms shown are stupor, delirium, convulsive twitchings, neph¬ 
ritis, and coma, preceded or accompanied by a haenio-hepatogenous 
jaundice. Cholangitis affects the finer bile-ducts and produces 
bile-flow obstruction, with fatty degeneration and necrosis of the 
liver cells in some instances. Prognosis is always grave in severe 
cases. Dermatitis and visual disturbances may be ])resent. 

Treatment. 

Treatment consists in the administration of oxygen, intravenous 
saline, sodium carbonate or calcium gluconate, blood transfusion, 
and catharsis. 

39 B 
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Post-mortem appearances. 

examination, the liver is usually the i^hief 
gan a-ftected When the poison has been swallowed, the gastric 

mucosa will show congestion, with or without small erosions, and 

^ti intestinal 
act. W hen death has been rapid the liver may be only congested 

but when death has been delayed, necrosis or fatty degenerative 
changes will probably be present. 

Trichlorethylene or trilene. 

Ibis is a volatile substance with a characteristic odour used 
in commerce as a solvent for tar, rubber, and in dry-cleanmg. 
It is also employed for the extraction of oils and fats, degreas¬ 
ing metals, enamelling, cleaning ])hotographic ])lates, and tex¬ 
tile manufacture. Cases of trigeminal neuralgia have been treated 
by the inhalation of 10 to 20 minims. Trilene is used as an 
anaesthetic. 

The fumes, if containing disintegration products, when inhaled 
may affect the central nervous system and give rise to such symptoms 
as headache, vertigo, fainting, drowsiness, cardialgia, parasthesia of 
the limbs, coma, and death. 

Treatment. 

In acute poi.soning, inhalation of oxygen with 6 to 7 per cent, 
carbon dioxide. WJien ])ulnionary oedema threatens, oxygen should 
be giv^en. 

Post-mortem appearances. 

Post-mortem findings may consist of encephalitis, subpleiiral 
petechial luemorrhages, and desquamation of the renal tubular 
epithelium with fatty degenerative changes. 

Diethylene dioxide. 

This is a volatile liquid sold under the name of Dioxan. It is 
used as an intermediate in the synthesis of certain other compounds, 
as a solvent for waxes, resins, fats, oils, greases, celluloid, cellulose 
acetate or nitrocellulose, as a lacquer diluent, and sometimes as a 
fumigant. The fumes are irritating and have narcotic properties. 
The Irritation affects the eyes and respiratory tract. Poisoning 
occurs when there is exposure to air in close proximity to the 
liquid contained in tanks and vats since high concentrations 

accumulate there. 
Barber re])orts five cases in workers who die(l from the 

effects of hemorrhagic nephritis and necrosis of the liver follow¬ 
ing Dioxan poisoning, after an acute illness lasting five to eight 

days (see p. 29). 
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ANi^:STHETICS, GENERAL AND LOCAL 

v/ Chloroform. 

Death by cliloroforin may result from drinking the fluid or 
from inhalation of the vapour. Ghloroform is, however, rarely taken 
in liquid form for suicidal purposes, but cases have been recorded 
where death followed at variable periods of time, after doses of 1, 
1|, 2, and 3 ounces, and recovery ensued after the use of 4 ami 
5 ounces. 

An interesting suicidal case was that of a man who fatally chloro¬ 
formed himself by means of a service respirator, the inlet of which 
he closed with cellophane. Both the inlet to the face-piece and 
the outlet had been stuffed with cotton-wool impregnated with 
chloroform. The amount of hydrocarbons expressed as chloroform 
in the liver and kidneys was 125 milligrammes per 1,000 grammes. 

A few cases of homicidal administration have been recorded. 
When inhaled, chloroform has a paralysing effect upon respira¬ 

tion, and causes a fall of blood-pressure. Some hold the view that 
respiratory failure is the cause of circulatory failure, but acknowledge 
that in some cases circulation ceases before respiration. It is 
generally agreed that the drug exercises a direct toxic action on the 
myocardium. Experiment has shown that safety or daimer lies 
m the concentration of chloroform vapour administered. A small 
quantity may kill when in concentrated form, while a comparatively 
large amount may be safe in a concentration below 2 per cent 

Gaddum 22 w riting on the subject of ketosis following chloroform 
anesthesia states that the toxic action affects the liver, heart and 
kidne>^s, which undergo fatty changes, and the patient develops 

^^■hicT lead ■ To H incomiilete oxidation of fats 
\\luch leads to the accumulation of acid ketone bodies such is 
aceto-acetic acid and hydroxy butyric acid. The occurrence of this 
condition following anesthesia is jiossibly a consequence of the fact 
that anesthetics have a specific inhibitory actioiTrcarbohvTrate 

‘?"'=°"'I>'‘''»«‘ingiH<‘rea.seoffatmetabolis,n 

lymphaticunsaTauarof'LK^to^et'rar^^^^^^^ tr™ 

Zw :;;^r,oTetai 'V"’’ rr"'" opS 
teen asSed am. tal,'.;:. I'S , 
anesthetics the Question of ^ ‘^flministration of 

clearly defined. The conditioi/TeemT tT^bf ■ T 
lowered resistance toward shock. ‘iccompanied by a 

HayS'rSrrfa^ ehlornforn, may oauae death, 

of chloroform. Her face was" bkncT drank 2 ounces 

livid, the body and extremities were cold H fingers were 
the heart sounds very feeble the u “^B^^rceptible, 

tfie come, insensitive, and Ihe pu ^i-ITStl; 
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and feebly responsive to light. She had vomited. Under treatment 
her condition at first improved, but when she recovered conscious¬ 
ness, a sudden and fatal collapse ensued. 

Post-mortem examination showed that the right side of the heart 
contained dark, uncoagulated blood. The stomach contained about 
1 ounce of dark, chocolate-coloured fluid which emitted an odour 
of chloroform, the walls were slightly congested, and a few scattered 
extravasations of blood were present. The small intestines were 
intensely congested throughout, the mucous membrane being 
swollen, velvety, and of dark cherrj^-red colour with numerous 
extravasations, and contained a quantity of dark red fluid smelling 
strongly of chloroform. 

When chloroform has been swallowed, gastric lavage and cardiac 
treatment must be employed without delay. Artihcial respiration 
and oxygen inhalations shoukl be used as necessary. 

Chemical analysis (see p. 713). 

Ether. 

The use of ether as an intoxicant is not uncommon, and, like 
alcohol, a tolerance to quantity may be established by repeated use. 
It is much less toxic and much more rapidly stimulant in action 

than chloroform. 
Those who begin the habit take at first doses of from 2 to 4 

drachms, but when the habit is confirmed, the amount may increase 

to ounces. 
Death while under the influence of ether, employed as a general 

anaesthetic, is less frequent than in the case of chloroform and is 
brought about by paralysis of the respiratory centre. Only occasion¬ 
ally does death result from syncope as a direct result of ether 

iidministration. 
Pulmonary complications, including bronchitis, broncho¬ 

pneumonia, and, rarely, pulmonary cedema, sometimes follow ether 

idmini-strations. 
Mixtures of ether and chloroform are employed for anaesthetic 

^^^Death has resulted from nitrous ether. A druggist’s maid-servant 
^vas found dead in bed, the air of thfe room being charged with the 
vapour of this substance, liberated by the breaking of a 3-gallon 
iar of sp. etheris nitrosi. Her appearance when found \yas that of 
I person in deep natural sleep. Post-mortem examination showed 
bhL the gastric mucosa was markedly congested, and that the lungs 

were engorged with blood. 

Ethyl chloride. . , , i, i 
I ike chloroform, it enters into chemical union with the blood. 

It acts as a stiniiiiant on the central vasoinotor system. In 10 
r!^r cent concentration and upward,, it produces paralysis of the 
::;ordi.nr comparable with that produced hy chloroform in 

one-twentieth of this concentration. 
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It is used as a general aiuesthetie lor ininor operations of short 
<luration, or for induction, ])rior to ana\sthesia being maintained by 
ether when breathing has become regular. 

Nitrous oxide. 

This is the commonest anaesthetic for dental work, and is perhaps 
the safest anaesthetic for any short-period anaesthesia. Ihe mortality 
arising from its use has been reckoned to be about one per million. 
The use of continuous nitrous oxide and oxygen, with or without 
ether, is also a ])revalent form of anaesthesia tor certain operations. 

Divinyl ether. 

The vapour, which is highly inflammable, is capable of ])roducing 
a ra])id anaesthesia with goofl muscular relaxation. Post-anaesthetic 
eom])lieations are rare following its use, but it should be noted that 
])rolonged anaesthesia may liring about liver damage, and thus 
patients with liver insiiftieieney should be regarded as unsuitable 
subjects. 

Cyclopropane. 

This anaesthetic is su])])lied as a liquid in cylinders. It becomes 
a vapour at atmospheric tem])erature and ])ressure, and is inflam¬ 
mable. Cyclopropane is used in a closed circuit a])]iaratus and is 
a powerful anaesthetic which in low concentration (loes not irritate 
the res])iratory passage, but has a tendency to depress res])iration. 
It is much less toxic than chloroform, and anaesthetists hold the 
o])inion that res])iratorv failure ])recedes failure of circulation. 

Basal anaesthetics. 

Tribromethyl alcohol or avertin. 

This is a basal narcotic, used tor the pur])ose of ana?stliesia, 
and is administered by the rectum. One-half to two-thirds of -1 

grain per i)ound of body-\\ eight is the amount given. Toxic dosage 
causes death by respiratory paralysis. A numljer of deaths have 
been recorded. (For treatment, see j). (VM)). 

8ee barbiturates, jn (541. 

V Curare. 

The combination of curare injection w ith light general narcosis 
or surgical operative i)ur])oses has been in use for some time and 

the \lew that such ])rocedure gives the advantages of a hnrh .spinal 

i ,M ' '"■‘y of 'li»aclvai.tag...s is liol.i hv iilanv 
-A small dose ot curare is recommended since this can be nblorl tn 
.sy>se<,,,entiy if .hero is in,liosti„„. Pros,ig,nine s e , hvs o Ion I 
antidote or ovorilosage. The folh,iving prepnratils ;'t " S 
among others, are availahle. intoeostrin, ni arine h r d . , i 
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tubarine. Myanesin has been recommended as a synthetic curare 
snbstitnte. The nse of curare is not without danger and its use 
should be restricted to those who are fully ex])erienced in the 
administration of ana3sthetics (see ]). bbl)). 

Spinal anaesthetics. 

Spinal anaesthetics com})rise synthetic drugs having a similar 
com])osition to cocaine, tor exani])le, stovaine and novocaine, also 
nn])ercaine, a drug allied to cjninoline. Of these, nupercaine is 
regarded as ])robably the least toxic. Deatli has resulted from the 
nse ot these drugs as S])inal anaesthetics. Death from spinal 
anaesthesia nsually occurs as the result of a fall in blood-pressure 
following vasomotor ])aralysis, or from diminished respiration due 
to abdominal or intercostal paralysis rather than medullary 
ischaemia. 

Local anaesthetics. 

These are administered by means of nerve blocking or by local 
infiltration. Cocaine on account of its toxicity is never injected 
and its use is confined to surgery of the eye, nose, mouth, and throat 
where it may be a^^plied to tfie surfaces in a diluted solution. Local 
anaesthetics are cocaine derivatives as procaine or novocaine and 
amethocaine, or ciuinine derivatives such as quinine and urea hydro¬ 
chloride or C]uinine hydrochloride and a urethane. Freciuently 
adrenalin is combined with a local anaesthetic. 

Death during anaesthesia. 

The expectation of death under an anaesthetic has been estimated 

at about 1 in 1,000. 
It is the duty of the authorities who are charged with the in¬ 

vestigation of the causes ot sudden deaths to make inquiry regarding 
everv death which occurs during the administration of an anaesthetic, 
or following the administration of an anaesthetic, or under circum¬ 
stances in which the anaesthetic may be regarded as a contributory 
cause of death. For the purpose of inquiry the term anaesthetic 
includes all general, spinal, and local anaesthetics. It is most desirable 
that the public should be assured from such inquiries that due care 
has been exercised iirior to, and during, the administration ot the 
amesthetic, and that apiirojiriate measures have been taken to 
resuscitate the patient. In Scotland, deaths under .anaesthesia 
must be reported to the Procurator-Fiscal, and those m Englani 
to the C'oroner. An iiuiuirv in accordance with the rights and 
dut es cT his office is held bv each official. With the minounce- 

nlent ol the .leath te the Fiscal in Scotian,1 a 'y 
natieiit’s doctor is furnished on a form, supplied fiom the office 
of tfie Fis^M in which are specified the circumstances of the 

death inchidim>- the following details ;—(l) full name ot pa^} ’ 
(2) Age ; O) Wclress , (4) VVhen a.hnitte,! to Hospital or Nursing 
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Home ; (5) Nature of disease or ailment ; (G) Date of operation 
and hour of death ; (7) Wlien, and by whom, patient Mas informed 
that amesthetic was necessary ; (8) What precautions Mere used m 
pre])ari]ig patient for its administration ; (G) When, and by Mhoni, 
patient Mas examined as to condition of the heart, lungs, and urine, 
and what Mas their condition ; (10) Anaesthetist, anaesthetic, method 
of administration ; time during M’liich j)atient Mas under influence 
of anaesthetic ; (11) What physicians m ere present at operation ; 
(12) Who M-as the operator. This report is sent by the Procurator- 
Fiscal to a medico-legal examiner, mIio, from the facts found on 
inquiry into the circumstances attending the death, and from the 
])ost-mortem examination, gives his o])inion on the folloM'ing points 
in his report :—(1) The cause of death ; (2) Whether the ])atient M as 
medically examined before it M as decided that an anaesthetic should 
be administered ; (3) Whether all due precautions Mere observed 
during the actual administration of the anaesthetic ; (4) Whether 
there Mere any symjhoms about the patient Mhich might and should 
have been discovered by examination indicating that the administra¬ 
tion of an anaesthetic Mould be attendetl by special risk to life ; 
and (o) Mhether prompt and adequate resuscitative measures Mere 
employed. 

It is difficult, if not, indeed, imjossible, to lay doM'n a rule 
regarding the question of ap})ortionment of responsibility betMeen 
the surgeon mIio operates and the anaesthetist Mho administers the 
anaesthetic, because there are several conceivable sets of relationshi})S 
betMeen these persons. The general position Mould appear to 
be that the decision to operate rests M'ith the surgeon, that the 
control of the operation is in his hands, but that Mith a skilled 
anaesthetist, the assessment of the fitness, or otherM ise, of the patient 
to take the anaesthetic must rest M'ith the anaesthetist. The cir¬ 
cumstances of each individual case must determine this issue. 

Responsibilities of an anaesthetist. 

An anaesthetist is only bound to shoM' a reasonable degree of 
skill and care (see ]>. 11). He is not responsible for an error in 
judpnent. The skilled anaesthetist is an inde])endent expert. The 
duties of an anaestheti.st include the satisbictorv working of the 
ame.sthetic assembly as Mell as the administration'of the amesthetic 
and thus he is responsible to ensure that the cvlinders are in their 

flowmeter 
IS actually the one which the flowmeter bears. With the use of 

inevitable that the ii|i|raratiis fur tlieir adininiatration lias 

duestioi, of a paTie^rs:;^;';''-;"^ 
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theatre at the conclusion of an operation, and such points as the 
prevention of partial or complete obstruction to breathing due to 
vomiting, falling back of the tongue, dropping of the jaw, and 
respiratory de])ression, shock, and collapse are matters for close 
attention. 

Causes of death under anaesthesia. 

Most anaesthetic deaths fall into one of three groups ;— 

1. Deaths primarily due to the condition of the patient. 
2. Deaths incidental to the anaesthetic, such as vomiting. 
3. Deaths primarily due to the anaesthetic. 

The principal accidents which occur under general anaesthesia 
comprise asphyxia caused by vomiting, failure of respiration, and 
failure of circulation. Of the many cases which we have investi¬ 
gated, a large percentage of the patients were in a critical condition 
prior to anaesthesia. 

Before it can be established that the anaesthetic was the principal 
factor in the cause of death, it must be established that the general 
health of the patient was good before the operation, that the opera¬ 
tive shock could not be regarded as the major factor in the death, 
and that post-mortem examination did not disclose any condition 
which might have i)roved a contributory factor. In most cases, 
the anaesthetic may be regarded as a contributory factor. 

Primary cardiac failure is most frequently due to the advent 
of ventricular fibrillation, while i)rimary respiratory failure may be 
brought about by depression of the respiratory centre, deficient 
oxygen intake, or obstruction of the airway as a result of a variety 

of* CciVlS0S 

Cardiac failure may result from overaction of the sympathetic 
nerves, or vagus nerve, or from primary depression of the cardiac 

musculature. 

Treatment. 

In primary respiratory failure, having ensured a clear airway, 
artificial resp^iration with oxygen administration, combined with 
carbon dioxide, should be prom]itly initiated and maintained for a 

Tongue traction should be undertaken, tlypo- 
, to stimulate the respiratory centre, may usefully 

prolonged period, 
dermic medication 

When cardiac failure threatens, artificial respiration and direct 

cardiac massage arc the two most important 'l': 
ploved. To be successful, cardiac massage must be undertake 
wiJiin five minutes of cardiac arrest. When the circulation has 
ceased for any length of time, anoxiemia of the brain cells is thong i 
to bring about irreversible changes in the central nenous sjs em. 
It has been strongly recommended that for cardiac arrest the 
ventricles ^houhl be Vickcl within three.,narters ot a nmmte 
ascertaining that tlic lieart lias ceased to beat, and that 
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event of this simple procedure being ineffective, the heart should 
be massaged forthwith. Others recommend auricular puncture 
since it is^ considered that the auricle is more sensitive than the 
ventricle to mechanical stimulation.^3 Artificial respiration should 
be i)erformed from the earliest possible moment and maintained for 

a considerable period. 

Post-mortem appearances. 

The findings are similar in both forms of death. In cases of 
primary respiratory failure, lividity of the exterior of the body and 
visceral congestion are usually more marked than in cases of primary 

cardiac arrest. 
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CHAPTER XXI 

THE ALCOHOLS 

>1 Ethyl alcohol. There are sev^eral forms of alcohol of importance to the 
medico-legist. The popular term alcohol refers to ethyl 
alcohol. It is present in varying strengths in the numerous 

alcoholic beverages in common use, and the approximate percentage 
of alcohol in these beverages^ is in Whisky (30 per cent. U.P.), 40 
per cent, of volume ; in Brandy, 45-5 to 48-5 per cent. ; in Rum, 
50-0 to 00-5 per cent. ; in Gin, 40 per cent. ; in Beers, 4-6 to 6 per 
cent. ; in Sherry and in Port, IG to 20 per cent. ; in Liqueurs, 34-0 
to 59-0 per cent. ; and in Wines, 10 to 15 per cent. 

The abuse of alcoliol, leading to acute alcoholic poisoning, is 
common, but it is unusual to meet cases of acute fatal poisoning. 

Physiological considerations. 

While alcohol is usually absorbed by way of the gastro-intestinal 
tract, instances have been recorded of intoxication following 
inhalation of alcoholic fumes, or as the result of absorption from 
large areas of burning of the skin to which alcohol has been applied. 
Little or no absorj)tion takes place from the mouth or oesophagus. 

The most rapid absorption is from the stomach and small 
intestine. In fasting subjects, it has been estimated that about 
GO per cent, of the alcohol ingested is absorbed in one hour, over 90 
per cent, in one and a half hours, and 95 per cent, in two hours, 
complete absorption taking place within two and a half liours. 
This rate of absorption is modified by many factors, including the 
presence of food in the stomach, the condition of the stomach wall, 
and the exhibition of certain drugs. In an individual habituated 
to alcohol, absorption may be more rapid than in the normal person. 
The drug is rapidly diffused after absorption and passes to all the 
organs and tissues except bone and fatty tissue. As the concen¬ 
tration in the blood increases, the concentration in the tissues rises 
proportionately. In the brain, spinal cord, and cerebrospinal Hind, the 
rise in concentration is slower and more persistent than m the blood. 

Tlie absorbed alcohol is oxidised to carbon dioxide and water 
slowly within tlie body. It has been estimated tliat the_maximum 
amoiint whicli can be metabolised in one hour is about In millilitres 
(12 grammes), equivalent to half a glass of whi^sky. Ihe 
to deal with alcohol depends u]K)n the power of oxidation of the 
alcohol by the tissues. It uouhl seem that the »verage rate of 

metabolism is probably (i to 10 millilitres of ^ 
Renal and hepatic insufficiency may influence adverstly 
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holism of tiie drug. The rate of destruction of the alcohol is constant, 
and is independent of the concentration in the blood and tissues 

41colioUs excreted in the urine, sweat, milk, saliva, and expired 
air Its presence in these products can be demonstrated, and chemical 
metliods have been devised for estimating the concentration (see 
n 70’^) From the medico-legal point of view, the concentiation in 
the blood and urine is of especial importance, as giving information 
from which the amount of alcohol consumed can be estimated 
(see p. b34). The amount excreted in the urine is not more than 

5 per cent, of the total ingested. 

Symptomatology. 

In the earliest stages of alcoholic intoxication symptoms may be 
few or absent. There is a wide variation in the reaction of different 
individuals to alcohol and in the time interval before the onset of 
symptoms. The effects manifest themselves in the mental and 
physical processes, these changes being accoinpanied by some 
degree of toxsemia. While it is common to describe several definite 
stages of intoxication, there is really no sharp demarcation of these 
stages, and the rate of transition from one to another is inconstant. 

At the outset there is .some disturbance of behaviour, resulting 
from diminished control of the higher centres. This shows itself in 
actions suggesting a feeling of well-being and confidence. As intoxi¬ 
cation progresses, this condition may change to one of excitement, 
aggressiveness, rudeness, moroseness, or obscenity, and the individual 
may fail to appreciate his position or company. In some cases a 
surprising degree of mental clarity may exist in the presence of 
well-marked intoxication as evidenced by motor disturbances and 
signs of toxsemia. The physical disturbances are seen in the inability 
to perform simple actions dependent upon the fine co-ordination of 
motor and sensory functions and a degree of clumsiness develops, 
at first .slight, but becoming increasingly more obvious as intoxica¬ 
tion develops. The gait becomes unsteady, there is inability to 
perform simple balancing tests correctly, ancl lack of co-ordination 
in the upper limbs may occur. Muscular fatigue becomes more 
generally evident and the individual’s reaction time to stimulation is 
lengthened. The speech becomes slurred in character as intoxication 
progresses until, in the more advanced stages, incoherence is present. 

The pupillary reactions are of great importance. When alcoholic 
intoxication is well established, the pupils are frequently found 
dilated and sluggish in their reaction to light and accommodation. 
In many in.stances, however, and especially in the comatose stage 
of intoxication, the pupils are contracted and small. In comatose 
cases it has been noted that stimulation of the patient, by slapping 
or shaking, will cause a dilatation of the pupil, the individual remain¬ 
ing comatose, with a slow return to the contracted state, when the 
stimulation is withdrawn (Macewen’s test). This reaction is not 
seen m head injuries and other comatose states and is only absent 
m alcoholic cases when, from previous operation or disease the 
pupil has become altered in shape or fixed by adhesion. 

40 



()2() ME I )IOAL JURISPRUDEXCE 

lachycardia is usually present, but sometimes even in marked 
intoxication there is only slight increase in pulse rate. The blood 
pressure is stated to be raised in intoxication. Flushing of the face 
and conjunctival congestion may occur. Bryness of the mouth 
and tongue are frequently noted and the latter may be furred. 
Sometimes there is excessive salivation. 

The memory is affected by diminished mental activity, and 
events, together with their sequence within the preceding hours 
cannot be recalled with accuracy. The power to estimate time 
intervals is also defective, and errors of one hour or more are not 
uncommon. 

The breath in most cases will smell of alcohol, and it should 
be noted whether the odour is that of fresh or stale alcohol. Gener- 
ally speaking, it is not jiossible to state with certainty the nature 
of the alcoliol taken as judged by the odour of the breath. A 
deodorant is sometimes used, for example, peppermint, but is not 
usually completely effective. 

It is not uncommon to meet cases where the individual passes 
into coma without any of the preceding stages of intoxication being 
noticed. This can occur when large quantities are consumed within 
a short period, especially when the stomach is devoid of food. 

In the comatose stage the chief signs are : deep unconsciousness ; 
pallor of face, with occasionally some degree of cyanosis of lips ; 
subnormal temperature ; regular deep, but not stertorous breathing, 
and contracted pupils which become dilated with stimulation of the 
patient. 

In the paralytic stage of acute alcoholic poi.soning, there is 
commencing medullary paralysis, shown by such symptoms as slow, 
stertorous respiration, cold, clammy, cyanotic skin, dilated pupils, 
abolished reflexes, and almo.st imperceptible pulse. Death occurs 
from paralysis of the cardiac, or resi)iratory centres, or from the 
effects of pulmonary cedema (see p. (535). 

In the recovery phase, after an alcoholic l)out, de])ression, remorse, 
and gas tro-intestinal irritation are commonly jwesent. Some 
persons recover sobriety more quickly than others following the 
consumption of a quantity of alcohol. It is unwise for an examiner 
to express an o])inion as to the possible state of the examinee, in 
relation to sobriety or insobriety, at any time other than that of 

the examination. 

Diagnosis of insobriety. 

In the final diagnosis of alcoholic intoxication, cm clinical grounds 
alone, it must be a})preciated that there is no single sym{)toni or 
sign peculiar to alcohol. The diagnosis depends upon a combina¬ 
tion of a number of symptoms and signs which can have no other 
interpretation than that of alcoholic intoxication. 

There is no statutory definition of drunkenness in the laws of 
Great Britain. This is clue no doubt to the difficulty of (lefinmg the 
phenomena of alcoholism as exhibited by different individuals or 
by the same individual at different times. It is well known that the 
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same individual can react difierently to the same amount of alcohol 
under different circumstances, and that the same quantity of alcohol 
will produce dilferent effects on different j)eople under the same 
circumstances. Moreover, certain factors, such as the presence of 
food in the stomach, physical or mental fatigue, and the administra¬ 
tion of certain drugs, can materially influence the absorption and 
action of the drug. 

The usual effects of alcohol in their grosser form can commonly 
be diagnosed by the ordinary individual, but jflienomena arising 
from other causes may be confused therewith. For the determination 
as to whether an individual is “ drunk ” or “ under the influence of 
alcohol,” the reports of a Committee of the British Medical Associa¬ 
tion contain important and practical information.^ Among the 
many recommendations are :— 

That the word “ drunk ” should always be taken to mean that 
the person concerned was so much under the influence of alcohol as 
to have lost control of his faculties to such an extent as to render 
him unable to execute safely the occupation in which he was engaged 
at the material time. 

That it is desirable that a medical practitioner should base his 
opinion on the following considerations :— 

Whether the })erson concerned has recently consumed alcohol. 
Whether the person concerned is so much under the influence of 

alcohol as to have lost control of his faculties to such an 
extent as to render him unable to execute safely the occupa¬ 
tion on which he was engaged at the material time. (Under 
the Road Traffic Act, 1930, the term used is “ under the 
influence of alcohol to such an extent as to be incapable 
of having proper control of the vehicle.”) 

W hether his state is flue, wholly or partially, to a pathological 
condition, which causes symptoms similar'to those of alcoholic 
intoxication, irrespective of the amount of alcohol consumed 

That in the absence of any iiatholosieal conditions a person is 
definitely under tlie mfiiieiice of alcohol if there is a smell of alcoholic 
iqiior in the breath, and/or in the vomited matter (if anv), provided 

A dry furred tongue, or, conversely, exce.ssive .salivation. 
Irregularities m behaviour, such as insolence, abusive language 

loquacity, excitement or sullenness, and disorder of dress ^ ’ 
Suffusion of the conjunctivae and reaction of the impils The 

pupi s may vary from a state of extreme dilatation to extreme 
nntraction and may be equal or unequal. (In the opinion 

of many police surgeons, when alcohol in tox c quantity has 
been comumed the pupil reflex to ordinary ligdil Ts absent 
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Loss or confusion of memory, particularly as regards recent 
events, and appreciation of time. 

Hesitancy and thickness in speech, and impaired articulation. 
Tremors and errors of co-ordination and orientation. 

That there is no single test by itself which would justify a medical 
practitioner in deciding that the amount of alcohol conkimed had 
caused a person to lose control of his faculties to such an extent as to 
render him unable to execute safely the occupation on which he was 
engaged at the material time. A correct conclusion can only be 
arrived at by the results of the consideration of a combination of 
several tests or observations, such as :— 

General demeanour. 
State of clothing. 
Appearance of conjunctive. 
State of the tongue. 
Smell of the breath. 
Character of speech. 
Manner of walking, turning sharply, sitting down and rising, 

picking up a pencil or coin from the floor. 
Memory of incidents within the previous few hours, and esti¬ 

mation of their time intervals. 
Reaction of })upils. 
Character of breathing, especially in regard to hiccough. 

That the following are tests upon which, taken by themselves, 
little stress should be laid in deciding whether or not a person is under 

the influence of alcohol :— 

Presence of tachycardia. 
Repetition of set words and phrases. 
Character of handwriting. 
Walking along a straight line. 
Failure of convergence of the eyes. 

That in ordinary circumstances any person accused of 
“ drunkenness ” should be able to rely upon being seen by a 
doctor, if he so desires, within half an hour of the time at which 

The tests usually employed may be divided into two main 

groups :— 

Data tending to establish the fact that alcohol has been taken. 

Smell of alcohol in breath. 
Suffusion of conjunctivse. 

Flushed face. 
Tachycardia. 
Admission of having taken alcohol. 
Certain abnormal conditions of tongue and lips. 
Certain abnormal conditions of pupils. 

Presence of tremors. 
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Tests designed to determine whether or not the amount taken 
has disturbed the normal behaviour of accused. 

Memory tests. Accused is asked simple questions, such as date 
and" time of day ; where he lives, what he was doing prior 
to arrest, and where he now is. 

Visual tests. 
Speech test. Accused is induced to talk, and his manner ot 

talking is noted. 
Co-ordination tests. These include approaching and picking 

up a small object from the floor or table ; selecting a chair 
and sitting upon it, and getting up again ; ability to stand 
steady with heels together and eyes shut ; walking away 
and returning ; walking along a chalk line. 

Writing tests. 

From these recommendations it will be seen that a comjilete 
medical examination of the individual must be made to exclude the 
possibility of some other clinical condition being the sole or partial 
cause of the symptoms noted. Cases of disseminated sclerosis, 
epilepsy, cerebral syphilis, cerebral thrombosis, s^Tingomyelia, 
hyperinsulinisni, and drug idiosyncrasy, in persons accused of being 
under the influence of alcohol, have been met with in our experience, 
the diagnosis being complicated in most cases by the fact that 
alcohol had been consumed recently (see p. 632). 

Under the Road Traffic Act, 1930, section 15, medical men are 
called upon to examine persons accused of being under the influence 
of alcohol when in charge of a motor vehicle, and it becomes the 
responsibility of the doctor to determine whether the individual is 
under the influence of drink or a drug to such an extent as to be 
incapable of having proper control of a motor vehicle. It must be 
remembered that to be under the influence of a drug, while in charge 
of a motor vehicle, to such an extent as to be unfit to have proper 
control of the vehicle is an offence of equal gravity. 8uch cases 
are rare, and for that reason the following instance is both important 
and interesting. 

In 1937, an omnibus driver was tried at Airdrie Sheriff Court 
on a charge of having driven a motor omnibus while under the 
influence of a drug, namely, insulin. Evidence by the bus con¬ 
ductress was to the effect that on starting the journey about 11.32 
A.M. the accused, the driver, was quite normal and was driving 
properly. Later, about 12.11 p.m., it was noticed that his behaviour 
was irregular and he appeared pale and dazed. There was no smell 
of alcohol and m point of fact he was a teetotaler. As he was thought 
to be under the influence of drink, he was examined medically at 

. o P.M when his condition was considered to be consistent with 

10 admitted having taken insulin between 
ZZ. M ^ 1 considered unfit to have control of the 
vehicle. IMedical evidence was led at the trial to the effect that the 

diet. He had been taking insulin for three years, and had been 



630 MKI)ICAL JURISPRUDENCE 

warned to carry sweets as against overdosage. The sheriff said he 
was compelled to convict the accused who had been driving for 
twelve years, although he realised that this was not a matter of his 
own seeking. Accused was fined £3, or alternatively, twenty davs’ 
imprisonment, with endorsement of his driving licence. 

In 1045, a motorist was charged witli driving while under the 
influence of insulin. Counsel for the defence insisted that insulin 
was not a drug within the meaning of the Road Traffic Act, 1030, 
and that even if it was, the influence under wliich liis client was 
driving was not tliat of insulin, hut of carbohydrate starvation. 
The judge refused to acce])t this argument, but the case was disinisseii 
under the Probation Act. The narrator of tliis case ^ adds that the 
possibility tliat the courts might have to decide a case in which a 
motorist had an accident through sufTering from hyperglyciemia must 
be ke]it in view, and that it had been suggested that in this event, 
the Road Traffic Act would not be applicable since the accused 
would not have been under the influenee of a drug, and that diabetes 
is not a disease which on ap])lication for a driving licence has to 
lie disclosed. The writer concludes by stating that such an incident 
is improbable for clinical reasons, but that it is believed to have 
happened in the case of an engine-driver and thus it was not 
imjiossible that it might happen to a motorist. 

The terms of the medical certificate given in cases under Section 
15 of the Road Traffic Act, 1930, are such that, in certain instances, 
it is almost inevitable that medical opinion should be at variance, 
if the opinion as to the degree of intoxication present is based on 
clinical grounds alone. As an adjuvant to the clinical examination, 
the estimation of the blood or urine alcohol concentration can ])rovide 
very useful information (see p. 632). 

In I94<S, a full bench of seven judges in the High Court of 
Justiciary, Edinburgh, decided that in the normal case of a person 
suspected of driving while under the influence of drink, he sliould 
be asked by the police for his consent to medical examination and 
tests, and should be made to understand that the result may be 
used as evidence, and that he is not eom])elled to submit. In a 
normal case, before being examined by the police doctor, the suspect 
ought to be charged and cautioned in the usual way. The accused 
should be informed of his right to summon his own doctor, and be 
afforded facilities for doing so, but the police examination shoidd not 
be delayed until that other doctor is present. The examination 
should normally proceed outwith the presence of ])olice officers and 
any interrogation of the accused by tlie doctor witli regard to recent 
events should be directed solely to testing his memory and coherence 
and not to detecting information bearing on his guilt. Any informa¬ 
tion which might be incidentally elicited must not be communicated 
to the police. If consent to examination was refused, that fact 
could be proved in evidence, but the doctor, if summoned, should 
confine himself to observation without examination or test. So tar 
as the police are concerned, in future any departure from the 
principles laid down by the court would require to be jiustihed. 
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111 11)48 because an accused man had not been Wcirned that it 
he wished he could refuse medical examination, a police surgeon s 
evidence was excluded at the trial of a man m Edinburgh Sheriff 
Court on a charge of having driven a car \\ hile under the mffnence 

of drink. ^ i • 
The ruling that a police doctor in Englaml is not one who is 

acting as the^ mere hand of the police emerged from the case of 
H. V. Nowell and was laid down by the Court of Criminal Appeal.^' 
In this case, a police doctor had examined the appellant, in connection 
with an alleged offence involving drunkenness while driving a motor 
car, who was informed that he could have ]iresent a doctor of his 
own, and he was asked to give the name of a doctor who would 
conik The apjiellant did not at that time give the name of a doctor 
and the ])olice doctor examined the man and certified him as unfit 
to drive a motor car. The appellant was convicted and on appeal 
it was submitted on his behalf that the ap]iellant did not wish to 
be examined by the doctor, wfiio asked him several times to let 
him examine him. The doctor was a little persistent and explained 
that it might be in the appellant’s own interests that a doctor should 
be allowed to examine him. The appellant reluctantly agreed to be 
examined. It was not suggested that the doctor had used force. 

The court said that they would deal with the situation when 
force was used, should it ever arise for decision. It held that the 
doctor from beginning to end behaved perfectly reasonably in the 
interests of the ])erson he was examining. The court referred to 
a Scottish case (Reid v. Nixon, Sess. Notes, 17, 11)48) according to 
which it would appear that in Scotland the police doctor is not 
regarded as an indejiendent medical referee but as the hand of the 
police. The court could only say that it did not agree that this 
state of affairs existed in England whether it existed in Scotland or 
not. Their view was that the evidence of a doctor, whether he was 
a police surgeon or anyone else, should be accejited, unless the 
doctor himself showed that it ought not to be, as the evidence of a 
professional man giving inde]iendent expert evidence with no other 
desire than to assist the court. The a])peal against the conviction 
was dismissed.® 

From the examination of the blood and urinary alcohol it can 
be shown— 

that the individual has consumed alcohol very recently ; 
that there is jiresent in the blood or urine a concentration of 

alcohol which is, or is not, consistent with a state of insobriety ; 
that a certain mimimum amount of alcohol has been consumed. * 

Experiments by Widmark, Hoffmann, Roller, Elbel, McGrath 
and others have shown that the blood-alcohol content of a fresh 
blood sample, provided that the container is securelv closed will 
remain substantially unchanged for a considerable'^ period ’ two 
weeks at least. Even complete luemolysis of the specimen in a 

“"-‘"I 
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For the chemical estimation of alcohol, the methods of Kozelka 
and Hine and that of Gettler are recommended. The minimimi 
quantity of blood or urine required for the former test is 2 millilitres, 
and for the latter, lot) grammes (see p. 702). 

V\ hen alcohol has been consumed and absorbed, its maximum 
concentration in the blood is reached within half-an-honr to an hour 
after ingestion. This level is maintained for another hour and 
thereafter the concentration falls steadily, the rate of fall depending 
upon the power of the tissues to oxidise the alcohol. The form in 
which alcohol is taken has an influence on the blood alcohol in that 
concentrated alcoholic drinks produce a higher blood alcohol than 
more dilute forms. Numerous investigations have been carried out 
to determine the degree of concentration of alcohol in the blood which 
is indicative of insobriety, and in consequence certain standards have 
been established. It is generally accepted that with a blood alcohol 
of 60 milligrams alcohol per 100 millilitres blood and under, the 
individual may be regarded as sober. Between 60 to 120 milligrams 
alcohol per 100 millilitres blood, the possibility of intoxication 
increases. Between 120 and 180 milligrams alcohol per 100 millilitres 
blood, about 50 per cent, of individuals will probably be sober, while 
over 180 milligrams per 100 millilitres blood will probably indicate 
intoxication. There seems no doubt that with concentrations of 
400 milligrams alcohol per 100 millilitres blood or over, there is likely 
to be coma or impending coma. In this connection, Jetter is of the 
opinion that a dose of alcohol, sufficient to produce a blood concen¬ 
tration of 500 milligrams alcohol per 100 millilitres blood, and over, 
is likely to be a lethal dose.^ 

The relationship of the urine alcohol concentration to the blood 
alcohol concentration is of interest and practical importance. 
According to Jetter, the urine alcohol is higher than the blood alcohol 
in the proportion of 1-23 : 1. Moreover, the urine alcohol concentra¬ 
tion, at any given time after the maximum concentration in the 
blood has been reached, will be higher than the blood alcohol concen¬ 
tration at that moment, since the specimen of urine examined vill 
have been secreted from the blood at some earlier peiiod. or 
this reason, if it is desired to obtain from the urine alcohol a reliable 
estimation of the blood alcohol at the time of the examination, 
the specimen of urine examined should be secreted at the ot 
the examination. If the bladder is emptied at the beginning of the 
examination, and again at the end, the second specimen will give 
an indication of the blood alcohol at the time of the exammation 
The examination of the urine will, however, prove whetlier alco o 
has been recently taken and, if so, the minimum 
can be estimated. Tlie standard given above for blood *"'1 
the indications to be drawn tlierefrom, regarding the 
intoxication, can also be applied to the urinary alcohol 
having regard to the facts that the urine alcoho «i 'I® i 
propo?tioS of 1-23 : 1, and that the urine alcohol except t“ 
circumstances mentioned above, is not 
alcohol at the time of the examination. The condition of diabetes 
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Snf Xdd tlwrys be ’ tJT excLde th^ pre^nce 

Xm Te^restiSns Hie protabili^^^ intoxi^- 
tion being present can be gauged, but the estimation by itse c 
!tays betaken as a certain indication that a condition of insobriety 
exists. The clinical examination must still reniam the 
factor in arriving at a final (liagnosis, and the laboratory observation 

is to be considered as an adjuvant. 

Blood alcohol in relation to total body alcohol. 

Widmark has originated the following simple formula for the 
approximate calculation of the quantity of alcohol m the body, 
after equilibrium between the blood and tissues has been reached . 

a = cpr. 

fl=the amount of alcohol expressed in grammes. 
jti = the weight of the body in kilograms. 
r = a constant which is 0-60 for men and 0-50 for women 

(minimum). 
c = concentration of alcohol found, by analysis, in blood, expres.sed 

in grammes per kilogram. 

(r = body alcohol -r blood alcohol.) 

Urinary alcohol concentration is higher than blood alcohol 
concentration in the proportion of 1-23 : 1. A man of 70 kilograms 
can oxidise 10 millilitres of alcohol per hour. 

The table on p. (534 should prove of considerable value since it 
includes the body alcohol content, and indicates the minimum 
quantity consumed in the forms of pure ethyl alcohol, whisky, 
wines, or beer. 

Since it is possible, from the body-weight and the alcohol concen- 
ti*ation in the tissues or blood, to determine the minimum amount 
of alcohol consumed, a method of investigation is available, for 
use at ])ost-mortem examination, to investigate the ])ossibility of 
intoxication having been present before death (see p. (534). Alcohol 
can be se])arated from the tissues for some time after death and 
even in the presence of putrefactive changes. The question, however, 
of possible vitiating factors must arise. Decomposition in a dead 
body does not cause alcohol to be formed in the tissues, although 
it has been suggested that certain yeasts, and perhaps a few rare 
bacteria, might play a part in the formation of alcohol from the 
blood glucose. The amount, if it could be produced in this rare 
event, would be negligible in the estimate. The estimation of blood 
alcohol in the cadaver would err on the side of safety, since more 
alcohol might have been present in the living state than after 
death as the result of a certain amount of alteration followincr 
death. When putrefaction is present in advanced degree, the 
determination of blood alcohol, likely to have been present at the 
time of death, becomes difficult. 
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085 ACUTK ALCOHOLIC LOISONINO 

Taking tlie matter as a whole, it is fairly definite that the alcohol 
determined as present in the blood after death would have been 
],resent during life. On the other hand, it is questionabl^e if it would 
be justifiable to conclude that the amount of alcohol found in the 
blood after death re{)resented the total amount present in it at the 
time of death. Where possible, the blood should be proiierly collected 
within not more than two to three days after death. The ])Ost- 
mortem estimation of blood alcohol concentration can be of 
considerable value in cases of fatal assaults and accidents, v\here 
into.xication may have been a contributory factor to the fatal issue. 
For the determination of alcohol, blood is a more suitable material 
for analysis than urine, since in the latter instance the bladder may 
have contained a large amount of urine jirior to the alcohol being 
e.xcreted into it and thus the percentage of alcohol in the urinary 
s])ecimen would be inaccurately low and misleading In the case 
of H. V. Watson, an estimation of the alcohol concentration in the 
blood after death was admitted as evidence and went far to show 
that the deceased woman had been markedly intoxicated before 
death (see }). 8(>()). 

Acute alcoholic poisoning. 

Treatment. 

The stomach should be emptied and washed out by the stomach 
tube ; the patient should be roused to prevent coma and stimulated 
by rectal injections of coffee and hypodermic injections of strychnine 
or digitalin. In cases with dangerous respiratory depression, 
inhalation of 10 per cent, carbon dioxide and 90 per cent, oxygen 
has been recommended to establish aiifl maintain normal respiration 
until natural colour is shown. This concentration of carbon dioxide 
should be used only as emergency treatment. General measures 
should also be adopted, including restoration of bodily warmth. 

Post-mortem appearances. 

In fatal cases there are congestion of the brain and internal 
organs, some of which may show cloudy swelling. On opening the 
cavities of the body, a distinct vinous odour is frecpiently noted. 
The gastric mucosa is congested and the contents have a vinous 
odour, es])ecially after washing the stomach with warm water. 
Ihe bladder is usually di.stended. On microscopical examination 
of the organs, fatty clianges may be seen. 

Methyl alcohol or methanol. 

Methyl alcohol is synthesised on a commercial scale from water- 
gas under pressure in the presence of a catalyst, such as metallic 
copper containing 10 per cent, of zinc oxide. It is used as a solvent 
for shellac and gums in a variety of varnishes. When pure it is 
almost colourless, and is practically devoid of odour or taste! Its 

xicity IS increased by such impurities as acetone, ketone, and 
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aldehyde. Pyridine or furfurol may be added. The commercial 

tluid, known as wood naphtha, pyroxylic spirit, or wood spirit, is 

60 to 90 per cent, pure, and contains acetone and other impurities. 

Industrial methylated spirits is a mixture of 95 parts by volume of 
ethyl alcohol and 5 parts by volume of wood naphtha. Mineralised 

methylated spirits contains ethyl alcohol, wood naphtha, crude 
pyridine, and methyl violet for colouring purposes. 

Methylated spirits, mixed with cheap port or red wine, was 

a frequent alcoholic drink used by a certain class of persons and 
was commonly known in Glasgow as “ Red Biddy.” 

By the Methylated Spirits (Sale by Retail) (Scotland) Act, 1937, 
it is unlawful to sell by retail any methylated spirits, or surgical 

spirit, unless the seller is an authorised seller, or the seller’s name is 

on the local authority’s list, and an entry is made in a book kept for the 

purpose, and the purchaser signs the entry or delivers a signed order. 

Surgical spirit contains industrial methylated spirit with castor 

oil, methyl salicylate, or mineral naphtha, and ethyl phthalate. 

The .sym])toms of acute poisoning by methyl alcohol include 

drowsiness, nausea, vomiting, vertigo, headache, sometimes epigastric 
pain, and visual defects, frequently succeeded by blindness. There 

are cardiac depression, dyspnoea, cyanosis, cold sweats, subnormal 
temperature, confusion, delirium, convulsions, and unconsciousness, 

followed by coma and death. Many fatal cases of poisoning have 

occurred. 
Methyl alcohol frequently remains in the body for several days 

and is excreted in the breath and in the urine. It is oxidised into 

formic acid and formaldehyde and large quantities of lactic and 

other organic acids are formed. Thus it is that the patient suffers 

from marked acidosis. Death has followed the ingestion of 1 ounce, 

but cases have recovered after drinking more than ten times this 

quantity. It is generally held that the consumption of ethyl alcohol 

counters the effects of methyl alcohol and a reason advanced is 
that the former displaces the latter from its intracellular attachments 

and thus checks its oxidation to formic acid, the substance held to 

be ])rimarily responsible for the acidosis. After taking methyl 

alcohol there is usually a latent period of twelve to twenty-four 

hours before the manifestations of ])oisoning are disclosed. 

In 1942, a number of fatalities, due to drinking synthetic methyl 

alcohol mixed with industrial spirit obtained from leaking casks 

occurred in Glasgow. In some of the cases, many hours elapsed 

before the onset of acute illness accompanied by severe abdominal 
pain. The patients passed into coma and death resulteil from 

paralysis of the respiratory or cardiac centres. In one of the Glasgow 

hospitals 18 cases were treated, but 7 of these proved fatal, four 
eyes were examined, post-mortem, and the chief histological hndmgs 

were oedema of the retina and optic nerve head, but no changes 

were seen in the optic nerve itself. 
Duke-Elder, in connection with eye changes in meth>l cohol 

poisoning, states that it is probable that the primary retinal damage 

is to the ganglion cells and that optic atrophy is secondary. 
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In suspect cases, a sample of blood should be retained for the 
determination of methyl alcohol, since the post-mortem signs show 
considerable variation and a reliable history is often not obtained. 

Treatment. 

Oastric lavage with 4 ])er cent, sodium bicarbonate and the 
administration of cojiious tluiils. Protection of the eyes from strong 
light. Treatment should be that of acidosis due to the jiroduction 
of formic acid. Chew, Berger, Brines, and Capron « founding on their 
experience recommend the use of massive doses of sodium lactate. 
To check the downward jirogress of the carbon dioxide combining 
power of tlie plasma, lOd millilitres of a molar solution of the lactate, 
in a litre of an isotonic solution of the three chlorides, is given intra¬ 
venously. When sodium lactate is not at hand, freshly jirepared 
5 per cent, sodium bicarbonate in 25(> millilitres can be substituted. 
Tliey suggest, however, tliat the lactate is preferable since it yields 
the sodium ion more slowly into the system. Sodium bicarbonate 
is given by the mouth in doses of 4 grammes every fifteen minutes 
for four doses or, if the patient is unconscious, by stomach tube. 
This routine may have to be rejieated three to four times to raise 
the combining power from 10-20 to 40-;)0 volumes per cent. Where 
there are no facilities for checking the ])lasma bicarbonate, the 
urinary reaction may be used as a guide to the administration of 
the alkali. Continued treatment with sodium bicarbonate, 2 grammes 
an hour is recommended while the urinary pH is below 7-0, and 
2 grammes every two liours when the pH has reached 7-0. Of 
31 cases so treated, after taking an average of 222 millilitres of 
methyl alcohol, only five died, of whom four were moribund when 
first seen, ft is advdsed that, for the ])resent time, this form of 
treatment should be ado])ted as a routine. Cardiac stimulants, and 
strophanthin or caffeine sodium benzoate are recommended. When 
there is dangerous respiratory de])re.ssion, inhalation of up to 10 per 
cent, carbon dioxide, and 90 per cent, oxygen, has been recommended 
in order to establish and maintain normal resjiiration until the 
natural colour has been fully restored. 

Amyl alcohol. 

Amyl alcohol is obtained by ])urification of fusel oil. It consists 
of a mixture of about 90 per cent, of primary isoamyl alcohol and 
10 per cent, of primary active amyl alcohol. 6ises of poisoning from 
amyl alcohol are comjairatively rare. 

Ihe symptoms of acute poisoning may be delayed for several 
liours and unconsciou.sness may then rajiidly supervene with accom¬ 
panying signs of collapse. An odour resembling that of pears mav 
be detected from the breath. ‘ 

Treatment. 

Restoration of body warmtii and free gastric lavage. Artificial 
reap,rat,on and oxygen inhaUrtions, with -“per cent, carbon dio.xtdt. 
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will prove ol high value in the treatment of res})iratory embarrass¬ 

ment. Stimulants such as cardiazol may be uselully employed. 

Post-mortem appearances. 

Asphyxia! signs will be ])resent. In the stomach, the charac¬ 
teristic odour of amyl alcohol is likely to be perceived. 

The mucous membrane of the stomach will be congested. 
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CHAPTER XXII 

HYPNOTICS AND ANTIPYRETICS 

Paraldehyde. This substance, which is a colourless liquid, is used for 
inducing sleej), and is also administered rectally as a basal 
hypnotic for the purpose of anaesthesia. Moderate doses, 

given orally, produce sleep which is not accompanied by any marked 
change in circulation, respiration, or sensibility. When administered 
rectally, as a basal hypnotic, the usual dose is I drachm per stone of 
the body-weight, up to 8 drachms. It is probably one of the safest 
basal hypnotics. Paraldehyde not infrequently becomes a drug of 
addiction, despite its unpleasant taste and penetrating odour. It 
is excreted unchanged m the breath and urine. Its use j^roduces 
tolerance. Death from overdosage is infrequent, and recovery has 
followed the ingestion of 2 ounces. Confusion between drachm and 
ounce do.ses is .sometimes the cause of mishap, and accidental 
poisoning occurs from confusion between })araldehyde and a dilute 
solution, namely, “ haustus paraldehydi ” or “ paraldeh3Me draught.” 
It is recommended that bottles containing draught or the })ure 
solution must have the dose clearly stated on the label. The draught 
is not an official jjreparation, and its use is one of the reasons for 
mistakes. In one of our cases, death resulted from accidental 
overdosage. In error, o ounces were given rectally instead of 
o drachms. Post-mortem examination showed marked congestion 
of the meningeal ves.sels, brain, and lateral ventricles, which con¬ 
tained an excess of clear fluid, and of fhe lungs and abdominal 
organs All the chambers of the heart showed dilatation, more 
marked on the right side. Death occurred forty-three hours after 
the adimmstration. The clinical jiicture of overdosage is that of 
coma. On opening tlie body at autop.sy, there is usuallv perceived 
an aggre.ssive and typical odour of paraldehyde. Death occurs 
from respiratory hnlure. Treatment consists of gastric lavage and 

im St ,e kept olear. t.very effort slioi.lcl be made to arouse the 
patient, luit be sboukl not be .submitted to luuseular ^rti™ 
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Sulphonal. 

This is a siilphone hypnotic which does not produce tolerance 

by its use. It is cunudative, since its excretion from the body is 

slow. Many cases of poisoning have been recorded from overdose. 

In cases of poisoning, the urine is frequently of a dark bluish-red 
colour, due to the presence of ha'inatoporphyrin, and when it is 

examined spectroscopically, the appearance of the spectrum will 
depend upon whether the urine is acid or alkaline. When acid 

in reaction, tliere is a narrow band between C and D, close to the 

1) line, and a second much broader band between I) and E. If 

the reaction is alkaline, there is one band between C and I), two 
distinct bands between 1) and E, and a fourth broad band between 

E and F (see p. 835). 
When coma is prolonged, there is always the danger of complica¬ 

tion by broncho-pneumonia. Death results from respiratory failure. 

Thirty grains have killed but, on the other hand, recovery has 

followed the ingestion of 275 grains and more. 
The treatment of acute poisoning includes free gastric lavage. 

Sodium bicarbonate in diluted solution shoidd be freely given. 

Stimulants such as strong hot coffee or strychnine will prove 

efficacious. Coramine, 5 to 15 millilitres of 25 per cent, solution 
intravenously, artificial respiration, intravenous injection of normal 

saline with 5 per cent, dextrose, lumbar puncture with drainage, and 
oxygen inhalations, with 5 to 7 per cent, carbon dioxide, are other 

lines of treatment which may be employed beneficially as the 

condition indicates. • i i 
The post-mortem signs are chiefiy those already mentioned under 

paraldehyde (see p. (139). , . 
The spectroscopic detection of hseinatoporphyrm m the urine 

affords strong suspicion of sulphonal poisoning. 

Chemical tests (see p. 723). 

Trional, or methylsulphonal, and tetronal. 

Trional is an oxidation product of mercaptol, and the strength 

of its hvpnotic action lies between that of sulphonal and _ 
The toxic effects and treatment of trional and tetronal are the san 

as tho.se of sulphonal (see above). 

Chloral hydrate. 
This hvpnotic which inqiarts a burning feeling to the mouth anc 

taken was 220 grains. 
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Occasionally, chloral hydrate has caused death ‘f'■i'f 
taken, or given, accidentally. In one case, , ounce of the drug, 

instead of salts, was taken in gin. 

Symptoms. 
The principal manifestations are drowsiness, merging into 

unconsciousness, slow, shallow resi)iration, Avith cyanosis of lips 
and gradual weakening of the pulse. Chloral hydrate is a central 
nervous system dejiressant which, in toxic doses, paralyses the 

respiratory and cardiac centres. 

Treatment. 
Free gastric lavage should be employed and the body heat 

maintained. Subcutaneous injections of strychnine and caffeine 
sodium benzoate should be given. Artificial respiration and oxygen 
inhalations, with o to 7 per cent, carbon dioxide, may be necessary. 

Post-mortem appearances. 

These are not typical. 

Fatal dose. 

Very uncertain. While so small a quantity as 20 grains has 
killed an adult, a boy of sixteen has recovered from the effects of 

swallowing 1 ounce. 

Fatal period. 

Is variable. It may be comparatively short, or it may be pro¬ 
longed for two or three days. Usual period is from ten to fifteen hours. 

Chemical tests (see p. 713). 

Barbiturates. 

In this series is included barbitone, and malonylurea or veronal, 
also known as diethylbarbituric acid. A large number of barbituric 
acid derivatives are extensively used as hypnotics under various 
trade names such as Luminal, Amytal, 8oneryl, Xembutal, Evipan, 
Phanodorm, Dial, Ipral, Allonal, Noctal, and Pernocton. Evipan, 
Amytal, Nembutal, and Pernocton are rapid in action but shorter 
in effect. The barbiturates used for anaesthetic ])uri)oses as basal 
narcotics include sodium Amytal, Nembutal, Pernocton, sodium 
Soneryl, and Hebaral sodium. Those used for induction or as 
com])lete intravenous anaesthetics include Evipan sodium, Pentothal 
sodium, Eunarcon, Narconumal, and Venesetic. Ba.sal narcotics 
siich as Avertin and Pentothal sodium are administered per rectum 
Nembutal and, for children, sodium Soneryl, by mouth, and Pen¬ 
tothal .sodium, intravenously. The use of barbiturates as’hypnotics 
for jne-anaesthetic medication and for the treatment of psychiatric 
conditions has steadily increased (see p. 617). They have a 
depressant effect upon the central nervous system and'affect the 
cardiac and respiratory centres. Respiration'becomes shallon- and 

41 
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rapid or slow and laboured. When narcosis is of long duration, 
pulin.onary oedema or broncho-pneumonia is prone to develop. In 
some cases there is idiosyncrasy, and in all cases, if the administration 
is continued, the risk of addiction is ever present. In cases of fatal 
l)oisoning, death is usually caused by respiratory failure. Barbiturates 
are contra-indicated when tliere is impairment of tlie liver or kidneys, 
since excretion is normally slow and these drugs are cumulative. 

Many cases of suicidal barbiturate poisoning have been recorded. 
A case of suicidal overdose of veronal by hypodermic injection has 
been reported. 

Symptoms. 

The following signs and symptoms are indicative of poisoning :— 
Giddiness, indistinct articulation, occasional nausea, diplopia, stupor, 
coma, shallow and rapid or slow and laboured respiration, slowing 
of the pulse-rate and subnormal temperature. The reaction of the 
pupils varies. As poisoning advances, the face tends to become 
progressively cyanotic. Oliguria may be present. Coma usually 
continues for one or two days, but the period of survival may be 
much shorter. When oedema of the lungs, or broncho-pneumonia, 
complicates the condition, death may result from cardiac failure. 
Many cases of fatal poisoning have occurred from an overdose 
of veronal and other barbiturates. Richards ^ has wisely directed 
attention to the danger of self-administration, and points out 
that the patient having already become confused by an initial 
dose of a barbituric compound may continue, on the same occasion, 
to take further and possibly fatal quantities of the drug without 
realising the danger. In his opinion, this may explain some of the 
acute and even fatal cases of i)oisoning which might otherwise 
appear unaccountable. The memory of the patient is so affected 
after taking the drug that he does not realise that he has already 
satisfied the need and automatically repeats the dose at intervals. 
Doses should therefore be set aside for the patient so that they 
cannot be exceeded in the manner described. Richards describes 

three cases by way of illustration. 
In cases of chronic addiction to certain of the barbiturates, such 

as soluble barbitone, withdrawal convulsions have been reported. 
These usually occur about four to five days after withdrawal of the 

drug. They do not follow acute intoxication. 

Treatment in acute poisoning. 

The stomach should be washed out thoroughly by means of the 
stomach tube, using a dilute solution of potassium permanganate 
About fiO grammes of magnesium sulphate should be left m t . 
stomach The bowels should be evacuated as soon as possible, and 
the airway nu.st be kept clear. Colonic lavage .» r~ended 
with the hew of removing any undissolved tablets <>[ tl'® ^ 
Stimulating drugs such as caffeine sodium benzoate { g ^ h 
strychnine {• grain), epliedrine (| grain), or cardiazol may e 
administered. The patient should be kept warm and roused, 
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not submitted to muscular exertion. Coramine, o to 15 millilitres 
of 25 per cent, solution, or picrotoxin, in doses of 5 milligrams in 
a 2 per cent, solution of aqueous or normal saline, may be adminis¬ 
tered intravenously. Small and rejieated doses of the latter are 
preferable to one or two massive doses in combating the cerebral 
and medullarv dejiression. Picrotoxin is now accepted as the drug 
of choice on account of its antipathy to barbiturates and its powerful 
stimulation of the medullary centres, especially the respiratory 
centre. The drug should be given either intravenously, or intra¬ 
muscularly ill small doses and at intervals of 15 to 30 minutes. 
Overdosage shows itself by the onset of convulsions which can be 
controlled by slow intravenous administration of a .soluble bar¬ 
biturate. In cases of barbiturate poisoning, very large doses of 
])icrotoxin have been administered nith success.- The largest 
amount given appears to be 2,134 milligrams in all. It has been 
recommended that the treatment should commence with an initial 
dose of 10 milligrams intravenously, to be followed two hours later 
with 5 milligram doses in an aqueous solution intramuscularly 
at fifteen minute intervals for two to four days, depending upon 
the degree of poisoning and the clinical re.sponse to treatment. 
Fresh solution should be prepared daily. Cardiazol has also been 
employed in doses of 2 millilitres of 10 per cent, solution given intra¬ 
venously, together with 2 millilitres intramuscularly at the same 
time, to rouse patients from narcosis. It is reported that sodium 
succinate has been u.sed therapeutically with a])parently excellent 
results. The rationale of the treatment is ba.sed ujxm the hypothesis 
that barbiturates act by inhibiting brain glucose metabolism })rior 
to the succinate stage and that the rejdacement of succinate restores 
the complete carbohydrate metabolic cycle. 

Artificial respiration and intratracheal oxygen should be utilised 
when indications present themselves. The bladder should be 
eatheterised. 

An airway should be inserted. A drip-feed dextrose-saline and 
lumbar ])uncture are important in certain cases. Willcox has 

^ternal drainage in serious ca.ses, and this method 
should be borne in mind to supplement other inea.sures. 

The post-mortem signs are not in any way characteristic. The 
general picture is that of comato-asphyxia. There may be evidence 
of commencing, or e.stablished, broncho-pneumonia, or of cedenia of 
the lungs. 

Recovery has followed doses of 125 and 300 grains of veronal 
1/0 grams of sodium barbital, and 150 grains of .soneryl 

When there has been a considerable interval between the inoestion 
ot a poisonous dose and death, analysis of the organs may onlv disclose 
races of barbiturates, due to excretion and decomposition chanoes 

mortein findings, in conjunction «itii tlie results of analysis before 
expressmg the opinion tliat death was due to barbiturate poisoning. 

Chemical tests (see ]>. TlO). 

41 -A 
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Acetanilide, antifebrin, or phenylacetamide. 

This synthetic drug, so commonly used in analgesic or headache 
])Owders, not only gives rise occasionally to toxic symptoms but is 

taken by ])atients as an acquired habit. Tolerance can be acquired. 
Acetanilide poisoning has occurred not only from swallowing 

the drug, but also from its inadvertent application to raw healing 

surfaces. Idiosyncrasy may sometimes exist. 

Large doses may cause cyanosis due to the formation of methaemo- 

globin, the result of ha?molysis. The drug forms para-aminophenol 

which is excreted in the urine. Chronic poisoning causes debility, 

tachycardia, breathlessness, cyanosis, dermatitis, and depression. 

In cases of acute poisoning, in which the foregoing symptoms are 

intensified, treatment consists of gastric lavage, maintenance of body 
wai inth, stimulation, oxygen inhalations, and dextrose-saline by the 

intravenous route. Fisher ^ writes of a patient who had been taking 

120 grains of acetanilide, and 45 grains of phenacetin, daily over a 

long period. Typical symptoms of chronic poisoning developed, 

including cyanosis, wealmess, subnormal temperature, mental and 

physical debility, and methaemoglobinsemia. Typical withdrawal 

symptoms also developed when the drugs were withheld, but recovery 

followed. 

Chemical tests (see p. 702). 

Phenazone or antipyrin. 

This substance is an analgesic and antipyretic and is more toxic 
than ])henacetin. The occurrence of toxic symptoins is less frequent 

than those of acetanilide, which they resemble. Tlie treatment for 

poisoning is the same as that emj)loyed in acetanilide ]wisonmg 

^see above). 

Chemical test (see p. 7H)). 

Phenacetin or acetophenetidin. 

This substance is u.sed for the relief of pain and reduction of 

temperature in certain febrile conditions. It is the safest of the 

antinvretics, but idiosvnerasy is not infrequent. . 
In the fatal cases which have been recon ed, the prominent 

feature was marked cvanosis, of pronounced bluish-black coloiii, 

affecling skin ami mucous membranes. The temperature was sub- 
normal mid file urine was eliocolate-coloiired, due to the presence ot 

metluemoglobin. 

Chemical test (see p. 719). 

Exalgin or methylacetanilide. 

Thi^ drim has also given rise to toxic sjaiijitoms. ^ i 

The doses which caused syi.iptonis 

three times daily for a veek, to 1 / 
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taken in a single dose. In none of these instances did the patient die. 

“ ‘^h" rnf tacMe "^iresrclXinnt, convulsions 

cyanosis. 3 profuse perspiration. Methaemoglobm is found m the 

blood Death is caused by respiratory paralysis. / < \ \ 
“ Tlie treatment is the same as for acetanilide poisoning (see p. ). 

Amidopyrin, amidofebrin, or pyramidon. 

This substance is a dimethylamido derivative of ^ 

is a compound similar to antipyrin. It is analgesic and 
and is therefore also similar in action to antip>rin. Ai p 
contains amidopyrin, phenacetin, caffeine, and 
Compral is composed of amidopyrin combined with trichloreth> 1- 
urethane. Cardan is a combination of amidopyrin and noyalgin, 
while Veramon is a combination of amidopyrin and a molecular 
compound of amidopyrin with barbitone. Allonal cibalgin, and 
veropyron also contain amidopyrin in conjunction with a barbiturate 

(see p. 641). . „ 
Amidopyrin, when taken over a period, or m the case ot a 

susceptible person, may give rise to a serious form of poisoning the 
outstanding feature of whieh is agranuloeytosis. The red cells are 
not usually involved. Accompanying symptoms usually consist ot 
pyrexia, ulcerative stomatitis, and possibly pharyngitis, accom- 
])anied by marked debility. Fatal results have been numerous. 
Benjamin and Biederman ^ report the case of a woman who, during 
a period of good health, was given 10 grains of amidopjTin whieh 
produced all the symptoms of leucopenia within forty-eight hours. 
This is a typical case of hypersensitivity to the drug. 

The treatment for poisoning is that used for poisoning by 
acetanilide. The condition of agranulocytosis may require such 
measures as blood transfusion, intramuscular injections of liver 
extract, and the administration of pentose nucleotide (see p. 682). 

Acetylsalicylic acid or aspirin. 

Aspirin is well known to the public and is used for a variety of 
conditions, including headache, influenza, and rheumatism. This 
drug has a mild soporific action. It has also antipyretic and anti¬ 
rheumatic ])roperties. In very excessive doses, or as the result of 
idiosyncrasy, toxic effects may ensue. 

Symptoms. 

The symptoms of jioisoning include vomiting, giddiness, buzzing 
in the ears, a'deina of the face and eyelids, skin rash, cyanosis, and 
acidosis, due to reduction of alkali reserve. In acute poisoning, 
jierspiration is jirofuse, and collapse, with subnormal temperature 
and a weak pulse, occurs. Delirium is present in certain cases. 
Large doses of as])irin are well tolerated, and as much as 1,500 and 
1,250 grains, respectively, have been swallowed with reeovery, but 
susceptibility must not be forgotten. Death of an infant occurred 
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f<^®«''^rt>si^oonfiils of a «olutioii (containing 

K.H nHlTer'', “ '""l f™"' Poisoning in fnij^lciiKl ovei a period of five yearn totalled 272 cases. 

Treatment. 

Treatment consists in free gastric lavage, or active emesis, and 
the administration of an alkali, such as sodium bicarbonate in 

o per cent, solution. In very serious cases, the withdrawal of 

cerebrospinal fluid may prove highly beneficial. The patient must 

be kept w arm and stimulants given when mdications arise. Dextrose 
in saline may be administered intravenously. 

The following case, for the details of which we are indebted to 

Drs Glen, Millar, and Shanks, Victoria Infirmary, Glasgow, is 

illustiativ^e of most of the findings in aspirin poisoning ;—The 

patient swallowed 750 grains of aspirin, in addition to two sleeping 

powders of unknown composition. She was admitted to hospital, 
ab()ut seven hours afterwards, when she was mentally clear aiul 

rational. Prior to admission, she had suffered from violent vomitiiit^ 

and diarrhoea, also buzzing in the ears. The pulse-rate was fasC 

the extremities were moist and cold, but there was no cyanosis 

although breathing was rapid. Shortly after admission, she had 

a convulsion, of short duration, at first tonic and later clonic. 
Following this, she became rather confused and perspired freety. 

Her condition deteriorated and she gradually sank into coma. 

Breathing became progressively more acidotic and ultimately there 

was extreme “ air-hunger.” She showed cyanosis and died within 
tw'enty-six hours of admission. 

The treatment employed consisted of gastric lavage, which 

yielded a dirty green result, but no tablets were seen. Shortly after 

this, the patient was able to retain four-hourly doses of alkali, 

40 grains. She was also given four-hourly rectal saline with 

glucose. 
Post-mortem examination showed moderate cyanosis of the face 

and finger-tips. The right heart was dilated. The myocardium 

was soft. The lungs were intensely congested. The liver, pancreas, 

and kidneys were also deeply (‘ongested. 

Chemical tests (see j). 702). 
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CHAPTER XXIII 

VEGETABLE POISONS 

A N alkaloid is a complex chemical substance which is found in 
various plants. It has received the term because it behaves 

^chemically like an alkali in that it constitutes a base which 
unites with acids to form salts. The method for separating the alka¬ 
loids of vegetable poisons from mixtures, containing organic matter, 
such as stomach contents or viscera, is the Stas-Otto process. This 
is an intricate procedure which falls within the province of the 
analytical chemist rather than that of the medico-legist. The 
reader who desires detailed information is referred to appropriate 
works upon this subject (see p. 524). 

Opium 
(Nat. Ord., Papaveracese). 

Opium consists of the inspissated juice of Papaver somniferum, 
and contains a large number of alkaloids, including morphine, 
narcotine, codeine, narceine, papaverine, thebaine, apomorphine, 
anarcotine, and others, several of which are highly poisonous, also 
the neutral substance called meconin, and meconic acid. The 
principal alkaloids used in medicine, and obtained from opium, are 
morphine, codeine, and apomorphine, of which the first two act as 
narcotics or sedatives, and the last chiefly as an emetic. Opium 
and morphia enter into the composition of a number of official 
preparations as well as of jwoprietary medicines, as, for example, 
chlorodvne. Nepenthe, and others. Heroin is a deriv^ative of 
morphine. 

Cases of poisoning may arise from any of the preparations which 
contain opium, but laudanum, chlorodyne, and of the preparations 
of morphia, any soluble salt of the Pharmaeopoeia, are the commonest 

Symptoms. 

These appear earlier from the use of morphia than from crude 

°Vi^^ preparations, and they may be divided into two groups 
name y, those indicative of excitation of the higher nerve-centrL 
and those indicative of narcosis. When a case calling for tr^tmen^ 
comes under notice, the former symptoms will usually have passed 

“peoiallv tl Lforlf'' T Tl.e latter symptoms 
especially, therefore, call for consideration. They consist of an 
overpowering drowsiness whieh gradually becomes deeper until i 
ends m profound coma from wllioh no'^stimnlus can 'Lrouse the 
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patient. In the earlier stages, however, the person may be partially 

roused to consciousness. In the later stages the muscles become 

relaxed, the pulse is small and weak, and the breathing laboured, noisy, 
and perhaps irregular, and finally, shallow and slow. The tempera¬ 

ture is subnormal. The face is pale, cold, and sometimes bedewed 
with elammy perspiration, and the pupils are strongly contracted, 

almost to pin-head size. Death may follow the deepening of narcosis, 

or it may be preceded, especially in children, by convulsive seizures. 

It occasionally happens that there may be a remission of the 
symptoms for a short period, but when this occurs they usually 

return in their original severity, and the person may die. 
The symptoms of mor])hia poisoning may be complicated or 

masked by morphia having been taken with other drugs. 
Infants and young children are most susceptible to the influence 

of opium and morphia, and the administration of these drugs to 

children should be avoided, and the use of patent medicines which 

contain them strongly denounced. Very small doses of laudanum 

have proved fatal. 
Self-administered injections of morphia in overdose may also 

produce poisoning. One must therefore be alive to this form of 

administration, and examine for evidence of puncture marks on 

parts of the body available for self-administration. 
Morphinism is more prevalent in persons who have a psycho¬ 

pathic tendency, or an unstable nervous system. After a period 

there is usually evidence both of physical and moral deterioration. 

Addicts develoy) a marked tolerance to the drug and are able to take 
quantities which would have fatal consequences in those unac¬ 
customed to its use. Untriithfiihiess, dishonesty, and mental 

deterioration are commonly found. When under the influence of the 

drug, addicts appear calm and comyiosed ; when the effect ears 

off, they become re.stless, irritable, and cantankerous. Withdraw a 

symptoms include delirium and hallucinations. 

Treatment. 
This must be regulated by the circumstances of each individual 

case If the poison has been swallowed, there must be free lavage 

of the stomach, first with warm water, the return being retained 

for analysis, and then with warm water in which a suff able fl'ianti^> 

of potassium permanganate has been complete YJ a-iflons of 
grains of potassium yiernianganate should be used in - gallons 

•ft 53;,s.» 
beneficial. the alkaloid ,„"f rt 
effects of the amount absorbed. 
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Atropine sulphate grain) may be injected hypodermically, 
but*it iniist be used with caution to prevent depression following 

stimulation of the respiratory centre. 
In all cases of poisoning the body warmth must be restorec y 

appropriate measures, and it is unwise to subject a patient to 
vigorous or prolonged muscular exercise. It is more helpful to 
rouse him by sustained attention. In the immediate absence of a 
stomach tube, emesis should be promoted and encouraged by the 
readiest emetic. Stimulation can be effected by the use of strong 
coffee, caffeine sodium benzoate, 2 grains hypodermically, or 
strychnine, i grain. Coramine, 5 to 15 millilitres of 25 per cent, 
solution, may be given intravenously. Artificial respiration and 
inhalations of oxygen with 5 to 7 per cent, carbon dioxide, or oxygen 
alone, may be administered as circumstances indicate. The airway 
should be kept clear and the patient should be catheterised. 

Post-mortem appearances. 

The post-mortem signs will be those of coma, or comato- 
asphyxia. If the case has been untreated, and opium or laudanum 
has been swallowed, the odour of the drug may be perceived in the 
stomach. It should not be forgotten that opium may be introduced 
to the body by channels other than the stomach, as, for instance, 
by the rectum. 

Fatal dose. 

Infants. 

One drop of laudanum has killed on more than one occasion, 
and compound tincture of camphor containing grain of opium 
has produced tlie same result. Children have, however, recovered 
from large doses : from 74 grains of opium, from one and two tea¬ 
spoonfuls of laudanum, and from fiO minims of liq. morphinae. We 
have seen recovery in a child of nine months, after 15 drops of 
laudanum, without recourse to treatment. 

Adults. 

hour grains of opium and 1 grain of morphia, respectively, may 
be regarded as probable fatal doses in those not addicted. Recovery 
has, howeyer, followed treatment when 300 grains of opium and 55 
grains of morphine acetate, respectiyely, have been taken. In a case, 
which we treated, recovery followed the swallowing of the contents 
of one and a half bottles of Collis Browne’s Chlorodyne. 

Fatal period. 

Death may occur within forty-five minutes. This happened 
m the case of a woman who had swallowed 1 ounce of laudanum, 
the usual period is from nine to twelve hours, but it may extend to 
two days. In one case where 10 grammes of a liquid preparation of 
opium were injected into an adult instead of ten drops, death did 
not occur till two days later. ^ 

Chemical tests (see p. 719). 
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Atropine 
(Nat. Ord., Solanaceae). 

Nearly all parts of the plant, Atropa belladonna, yield the 
alkaloids atropine and hyoscine. This plant is popularly called 
Deadly Nightshade. The root and leaves are used medicinally. 

Eating the berries has caused poisonous and fatal effects on 
several occasions. When poisoning has been caused in this way 
there may be a long interval between ingestion of the berries and 
the a])pearance of symptoms. 

Cases of ])oisoning by belladonna liniment, taken accidentally or 
suicidally, are recorded. In one, a wmeglassful was taken ; in a 
second, 2 ounces and 2 drachms were swallowed ; and in a third 
case, a boy of two and a half years drank a quantity equal to about 
4 drachms of the extract. Hamilton and Sclare ^ report a case of 
accidental belladonna poisoning which presented as an acute con- 
fusional state after ingestion of 10 minims of the liquid extract. 
\dsual symptoms commenced within half an hour, and general 
symptoms after three hours. All of these patients recovered following 
treatment. 

From the use of belladonna as an external application in the 
form of liniment and plaster, and as an enema, serious and fatal 
results have occurred. We have seen toxic sym])toms after the use 
of a 2-grain pessary. 

Cases of accidental and suicidal poisoning by atropine are 
comparatively rare, and criminal poisoning still rarer. Comroe" 
reports a case of recovery following })oisoning with 74 grains of 
atropine sulphate, despite the fact that the stomach was not 
evacuated until one and a half hours after ingestion of the drug. 

The action of atropine, in overdosage, is first to stimulate the 
higher centres, including the motor centres, but this is followed by 
depression. The secretory mechanism is inhibited. As the result 
of tlepression of the respiratory centre, death ensues from asphyxia. 

Symptoms. 

These are giddiness, drowsiness, mental confusion, great thirst, 
due to parching of the mouth and throat, the result of diniimshed 
secretion, indistinct articulation and difficulty in swallowing. In 
the earlier stages, the })atient is talkative, chattering, active, am 
in a state of delirium which is often turbulent or violent The face 
is flushed, the ]uipi]s are widely dilated and immobile, and the 
temperature is elevated. In cases which end fatally, the drowsiness 
lapses into deeji sleep, then coma, during which the face ^isually 

assumes a livid colour. Finally, there are 
Carter » describes an interesting case of a man, aged seventy -three, 

who swallowed 5 drachms of belladonna 
vrains of atropine sulphate, in error for a cough mixture. Ao treat- 
S was gTven for ten hours. After taking the poison, the man ex¬ 

perienced an unusual taste in his mouth which was ^ \ 
burning sensation. He went to sleep and in the morning his u ife found 
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him in a convulsion. On admi.ssion to hospital he was unconscious, 
flushed, and breathing stertorously. There was slight excoriation of 
the lips, the tongue and mouth were drv and leatherv, the pupils 
were fully dilated and inactive to light, and there were occasional 
convulsive movements of the legs and arms, together with occasional 
bilateral twitching of the lower part of the face. The temperature 
was t)9-6, respirations 26, and pulse-rate 120. There were some 
extra-systoles. The bladder was distended. Following active treat¬ 
ment, the patient was discharged, fully recovered, eleven days after 
admission, and when seen two months later was in excellent healtli. 

About half the quantity of atropine absorbed into the body is 
excreted unchanged in the urine in the course of some thirty-six hours. 

Treatment. 

Gastric lavage first with water and then Avith a solution of 
1 in 5,000 potassium permanganate should be carried out as quickly 
as possible. A dilute solution of tannic acid may be employed as 
an alternative. Strong coffee may be left in the stomach witli 
benefit. It is advisable finally to leave a solution of magnesium 
sulphate in the stomach to })romote purgation. Morjdiia (J grain) 
and physostigmine grain) may be given hypodermically. Pilo¬ 
carpine should not be used. When respiratory action is depressed, 
morphia should be withheld. Excitement may be controlled by 
the use of sedatives or mild hypnotics. Lumbar puncture may 
prove beneficial in certain cases. Artificial respiration, or the use of 
oxygen, may become necessary. 

When the berries of atropa belladonna have been eaten and 
have remained for some time in the stomach, they tend to resemble 
raisins with which they should not be confused,‘since the seeds of 
the former are smaller and darker than raisin seeds. In such cases 
It IS expedient to use an emetic rather than a stomach-tube since 
tlie berries may readily block the tube. 

Post-mortem appearances. 

In the case of children, the stomach contents should be carefully 
examined for portions of berries or seeds. The post-mortem sicms 

brpresent comato-asphyxia, and oedema of the lungs inay 

Fatal dose. 

of atropa belladonna have caused severe fcg in 

Chemical tests (see p. 710). 
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Datura and hyoscyamus 
(Nat. Ord., Solanacese). 

Belonging to tlie natural order, Solanacese, are many poisonous 
plants (see p. 65J), including Datura, Hyoscyamus (Henbane), 
Solanum tuberosum, or the common potato, Solanum dulcamara, 
or Woody Nightsliade or Bittersweet, Solanum nigrum, or Garden 
Nightshade, and otlier Solanums. Datura is poisonous in all its 
parts and contains the alkaloids Isevo-hyoscyamine, atropine, and 
hyoscine or scopolamine. Earnwrith, Anderson, Henderson, Begg, 
and McNaughton^ state that the lethal dose of all these three 
alkaloids is about 1 grain for adults and ^ grain for children. They 
consider that the action is slow and that a fatal issue may not occur 
for hours or even days. The symptoms of poisoning are dryness 
of the mouth and throat, visuaniallucinations, mental excitement, 
temporary lapse of memory, nausea, vomiting, abdominal pains and 
distension, and dimness ot‘ vision. Only in rare instances, and at 
certain periods of growth, is the potato responsible for mild toxic 
manifestations due to the presence of small quantities, or traces ot 
atropine and solanine. The symptoms are chiefly those of gasUm 
intestinal irritation. Solanum dulcamara and Solanum 
contahrMso the alkaloid solanine and traces of atropine The 
mydriatic alkaloids, hyoscyamine, hyoscine (scopolamine), daturiiie 

duboisine, atropine, and others, rvhich in common possess the pm er 

of dilatinc^ the pupil, are practically identical so far as their s\ mi 
toms are concerned. Both hyoscine and hyoscyamine are less 

deliriant in their action than atropine (see p. 
Hyoscine is rarely used homicidalljq but m the Crippen 

was believed to have been the cause ot death. 
Aho,d 2 grains of hyoscyamine and 1 grain of hyosome have 

'’‘‘"ThVnost'lnortem findings in, and the treatment of poisoning by, 

i.yoschre'^ mrd I?scyami.m are closely similar to porson.ng by 

atropine (see p. 651). 

Chemical tests (see p. 710). 

conite 

iteii in error for horse-radish tingling and numbness of 

Aconite j,, j „ i,en cut dowly reddens. Horse- 

';ren'’tred'‘ls'hot ami pungent, but does not cause 

ingling, and when cut Howmjng tops of the aconite plant 
From the fresh leaves and a liniment, 

n extract is ma<le. an.l Other alkaloul 



Fig. 228.—Poisonous berries and seeds. 

1. Solanum nigrum (black nightshade). 2. Solanuin dulcamara (bitter¬ 
sweet or woody nightshade). 3. Bryonia dioica (common brvonv). 

. Ligustium vulgare (privet). 5a. Fruit of colocynth. 5. Crtrunus 
colocynthis (colocynth or bitter apple). 
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Fig. 22!>.—Poisonous berries and seeds. 

j. Laburnum vulgare (laburnum)—u, leaves ; b,npQ “ 

/, ripe seed; e, unripe pods; /, pod. 
G 
d, rine seen; c, wimi-v , j, -- i ^ i n o 
Icherrv-Iaurel). 8. Daphne laureola (spurge laurel). .*. 
Lialafis Oily of the vLley). 10.^ Taxus baecata (yew), 

belladonna (belladonna). 12. Fruit of belladonna. 

ipe pod ; 
cerasus 

Con va Maria 
11. Atropa 
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Symptoms. 
The signs and symptoms may be described as follows ;—Their 

onset develo])s from a few minutes to an hour after taking the poison : 
numbness, burning, and tingling of the mouth and throat ; a feeling 
of constriction and burning in the throat ; severe pain and tender¬ 
ness in the stomach ; nausea and vomiting ; numbness, loss of 
l)ower, and pain in the limbs ; giddiness, singing in the ears, deaf¬ 
ness, and impairment of vision ; indistinct articulation, and ultimate 
loss of the ])ower of speech ; unconsciousness, convulsive gasps, or 
convulsions ; contraction and later dilatation of the pupils. The 
cause of death is either cardiac or respiratory failure due to paralysis 

of the centres in the brain. 
Poisoning is relatively more common from accident than from 

suicide or homicide. We are acquainted with the facts of a case 
where a man swallowed, shortly after a meal, ^ ounce of A.B.C. 
liniment, and although the symptoms of poisoning did not actively 
supervene for about one hour after and he eventually recovered, 
his life was in great danger for some hours. Treatment had, however, 
been promptly and energetically applied. 

Treatment. 

Free gastric lavage with a solution composed of 180 grains of 
tannic acid in 2 gallons of water. Give 20 grains of tannic acid in 6 
ounces of tepid water followed by animal charcoal suspended in 
water and administer stimulants. Restoration and maintenance 
of body warmth are essential. A hypodermic injection of strychnine, 
i grain ; atropine sulphate, grain ; or digitalin, grain, are 
recommended. Respiratory embarrassment may necessitate the use 
of artificial respiration and oxygen inhalations. 

Post-mortem appearances. 

These may be as follows : Pallor of the mucous membrane of 
the mouth ; congestion or engorgement of the brain and luno-s • 
inflammation of the mucous membrane of the stomach ; conc^estion 
of the liver and kidneys. ’ 

Fatal dose. 

About 1 drachm of root, 4 grains of extract, or 25 drops of 

f u^ the alkaloid, Av grain has caused death, 

nf thp f 7 2 teaspoonful, and 1 tablespoonful, doses, 
of the tincture and a dose of over 2 ounces of the liniment. 

Fatal period. 

The shortest period is three-quarters of an 
twenty hours, and the average about eight hours. 

hour. the longest. 

Test (see p. 702). 
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Strychnine 
(Nat. Ord., Logaiiiacese). 

From the seeds of Stryclinos nux vomica an official tincture and 
extract are ])re])ared for medicinal purposes. The seeds are flatfish, 
almost round, less than an inch in diameter, slightly convex on one 
side, concave on the other, and are covered by fine, short, silky, 
yellowish-grey hairs. They are very hard, and when a small portion 
is chewed, an intensely bitter taste is experienced in the mouth. 
From this seed the alkaloids strychnine and brucine are obtained. 
The alkaloid strychnine has an intensely bitter taste, and 1 grain 
will impart a perceptible bitterness to a gallon of water (1 in 

70,000). 

Symptoms. 

Strychnine has a selective action on the central nervous system 
and ]iroduces a condition of irritability of the reflex centres of the 
S])inal cord. When a poisonous dose has been swallowed, the 
following sym])toms appear after an interval which may vary from 
a few ininiites to an hour. An intensely bitter taste is jierceiyed 
in the mouth and soon afterwards there is a sen.sation of suffocation, 
accompanied by twitching of the muscles of the neck, body, and 
limbs followed by severe tetanic convulsions which involve all 
the inuscles of the hodv. During this state tlie imisoles become 
stiff and rigid, so that the body is thrown into an arcli, ouly the 
back of tlie head and heels touching the bed or ground. This 
condition is known as oi.isthotonos. In soiiie cases, tlie body- 
curve is in the opposite direction, called eniprosthotonos, or the body 
inav be curved laterally, pleiirosthotonos. tlwiiig to ^ 
coiitractioii of the thoracic muscles, breathing becomes difficult and 
imperfect, and the face in consequence becomes markedly 
Uthe result of the contraction of the muscles at the angles of the 

plete p()s.session of j weakened condition, and 

■» - »• 
of contraction. denendiim upon the severity of the 

After a variable nittr\t , 1 ^ trivial cause, such as 
toxic effects a_nd often as t le resu ^^j-'even a draught of cold 
someone walking across t le o ’ ‘ ^ comes on. In cases ])roceeding 
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In tetanus, or lockjaw, fixation ot the lower jaw is one ()f the 
earliest and most enduring svmjitonis, hut in strychnine jioisoning 
it is only a jiart of the general tetanic contraction of the body muscles, 
and passes off with the museular relaxation during the period of 
remission. Indeed there is no other set of phenomena, from disease 
or jioison, which is exactly comparable to that \\hich follows the 

absorption of strychnine in the body. 
Dixon has re])orted a case of intermeningeal spinal ha?morrhage, 

ascertained on post-mortem examination, which by reason of the 
similarity of the symiitoms to strychnine poisoning comjielled him 
to decline to grant a certificate of death without a jiost-mortem 

examination. 
Symptoms of strychnine poisoning appear even if the jioison is 

applied externally and is absorbed. In one case, the ajiplication 
of grain of strychnine to the eye produced toxic effects in about 

three to four minutes. 
Strychnine poisoning has occurred through mistakes in pre¬ 

scriptions by chemists. 
Homicidal administration has given rise to some well-know n cases, 

including those of William Palmer, William Dove, Silas Barlow , 
Oeorge Horton, Walter Horsford, Thomas Neill C'ream, and Jean 
Pierre Vacpiier. 

In the body, part of the strychnine is destroyed by the liver and 
some of it becomes detoxicated by loose combination with other 
substances. A portion of it is excreted in the urine unchanged and 
this excretion continues for two or three days. 

Treatment. 

('hloroform should be administered as soon as ])ossible in view 
of the fact that convulsive seizures are induced by almost any 
form of treatment. As soon as the patient is under its inflnence, 
the stomach tube shoukl be used and free gastric lavage performed, 
with a solution of potassium ])ermanganate in water, (iO grains in 
2 gallons, lo follow, medicinal charcoal and w'ater are recommended, 
and these may be freely given and renewed from time to time, 
Eight chloroform anaesthesia should be continued for long ])eriods, 
if necessary, and for as long as the convulsions threaten to return. 
Sedatives such as chloral hydrate may be administered. Haggard 
ancl Greenberg ^ assert that there is true antagonism between the 
action of sodium phenobarbitone and strvchnine. Kemuf AfnGn lln,., 

Ihey are of the further 
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adniinisterod, gastric lavage is both uniiecessary and iiiatlvisable 
until after the ])atient is asleep. A mild convulsion should he 

awaited before repeating the dose of amytal. Stalberg and Davidson ^ 

state that intravenously sodium amytal is a definite life-saving 

measure. In conjunction with this treatment, they also use avertin 

ana?sthesia by rectum, and this reduces the cpiantity of sodium 

amytal required. One patient received five injections of sodium 
amytal, a total of 35 grains, intravenously, and four rectal injections 

of avertin, each 4 grains. Five capsules of sodium amytal were also 

given by the mouth. The patient had taken 1| grains of strychnine. 

The convulsions lasted for five and a half days and did not com¬ 

mence until forty-nine hours after ingestion of the strychnine. 
Wheelock,® following the treatment of a suicidal case, states that 

the results were so dramatic that in future cases sodium amytal 

and sodium phenobarbitone should at least be tried. The patient 

had taken 1 grain of strychnine. 
Artificial respiration and oxygen, with 5 to 7 per cent, carbon 

dioxide, inhalations may also be necessary. Other symptoms should 

be treated as they arise. 

Post-mortem appearances. 

The most constant appearances of the internal organs consist of 

engorgement of the lungs and vessels of the brain and s])inal cord, 

but there are no typical signs. These appearances indicate death by 

comato-asphyxia. 

Fatal dose. 

Although alarming symptoms have on more than one occasion 

been initiated by grain, 1 grain is the smallest fatal dose which 
has been recorded.' Half a grain has also produced hital results. 

Recoveries after prompt treatment have, however, followed large 

doses. 

Fatal period. 
Death mav supervene almost immediately. This happened in 

the case of adruggist who took 1, grains, along with nux yonnca 

powder. Life may, however, be prolonged for several hours after 

the onset of symptoms. 

Chemical tests (see ]). 723). 

Brucine. . n i. 

siigil^tn^L 

^?c!r r.eighth 
of the toxic effect of strychnine. 

Chemical tests (see p. 711). 
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Digitalis 
(Nat. Ord., Scrophulariacefc). 

The alycosides of digitalis are obtained from the i)lant Digitalis 
purpureir. Its leaves, root, and seeds contain the toxic glyco.sides, 
digitalin, digitoxin, digitalein, and digitonin, and otlier principles. 
From the leaves is obtained the glycoside digitalm, which, when 
pure, consists of fine white acicnlar crystals, has no odour, and 
possesses a bitter taste. Digitalin and digitoxin are the principa 
poisonous constituents. Digitalin is a cumulative ])oison. Its 
action is u])on the heart, with prolongation of the systolic period 
in the cardiac cycle. It regulates the rhythm of the heart by 
depressing botli excitability and conductivity. In toxic doses 
there is increased excitability of the heart with extrasystoles. It 
has been used liomicidally at least upon one occasion. 

Allen ^ describes the case of a child of three who swallowed twelve 
tablets of digitalin (Nativelle) totalling grain of digitalin. Five 
hours later he vomited and passed loose motions. Twenty-two 
hours later the pulse-rate was 84 and there were irregular systoles. 
Despite treatment, the pidse-rate tell to 54. The interesting part 
of the case lay in the response to treatment. Atropine was more 
effective than strychnine, and both more than caffeine sodium 
benzoate in the raising of the pulse-rate from the state of digitalis 
bradycardia. 

Symptoms. 

These are nausea, vomiting, which may not, however, commence 
for two or three hours after taking the poison, followed by abdominal 
pains, and, perhaps, diarrhoea. The pulse-rate becomes remarkably 
slow and irregular. Consequent upon this condition of the heart, 
there is a feeling of faintness and prsecordial oppression, the respira¬ 
tions become slow and sighing, the patient becomes drowsy, and 
the condition may gradually cleepen into coma. Convulsions may 
precede death. 

Treatment. 

Gastric lavage with a weak solution of tannic acid is necessary. 
The patient should be kept warm and at rest in bed. Atropine, 
TSo grain, should be given hypodermically, and stimnlants or 
sedatives used as indicated by the condition of the patient. 

Chemical tests (.see p. 714). 

Strophanthus 
(Nat. Ord., Apocynacese). 

The glycosides of strophanthus, namely, strophanthin, and 
mcme are obtained from the dried seeds of Strophanthus kombe 
Strophanthus has a similar effect to that of digitalis, but acts more 
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rapidly. Its use is contraindicated in arteriosclerosis, and in both 
acute and chronic nephritis. 

Symptoms. 

Headaehe, prsecordial oppression, bradycardia, cardiac 
arrliythmia, nausea, vomiting, restlessness, and elevation of blood- 
])ressure. 

Treatment. 

As for poisoning by digitalis (see p. ()59). 

Post-mortem appearances. 

These are not characteristic. 

Chemical tests (see p. 723). 

Cocaine 
(Nat. Ord., Linacese). 

Cocaine is derived from the alkaloid of Erythroxylum coca, and 

chemically is methyl benzoyl-ecgonine. It is a crystalline substance, 
without colour, having a bitter taste, which imparts a numbness 

to the tongue and mucous membrane of the mouth. It is slightly 

soluble in water, but dissolves freely in alcohol. It has the property 

of desensitising the terminal nerves of the part into which it is 

injected or absorbed, and in a large dose produces paralysing effects 

upon the central nervous system. When injected for minor opera¬ 

tions, such as extractions of teeth, it has produced toxic effects and 
death. We have inve.stigated a number of deaths wliich have 

occurred (see p. 020). Many synthetic drugs have been substituted 

for cocaine and are employed as local and spinal ansesthetics. These 

include novocaine, nupercaine, stovaine, neocaine, and planocaine. 

In some persons, hypodermic injection of cocaine has become a 

confirmed habit and fatal poisoning has resulted. 

Symptoms. 

Pallor of the face, dilatation and immobility of the pupils 

lysimoea, headache, giddiness, cramps, vomiting, hunting, rapid 
inconsciousness, convulsions, and pulse abnormally rapid at rs , 

uit cnuckly slowing down and becoming intermittent and feeble. 

In fatal ca.ses, asphyxia! manifestations supervene, and death results 
from deiwession of the res])iratory and cardiac centres. 

A fatal case is recorded in which, for temporary re lef of a ure lira! 

(trictiiro to enable a catheter to be passed, i drachm "f a J' 
,ent. sointion of cocaine l.ydrochloride was injected " 

Jie meatns of the penis being held to prevent 
luid In a few minutes the patient, a man of fift>-six, was 

state of clonic convulsion. His jaws were moving spasmodically, 

nd 1 e had I Men is tongue. The face was somewhat cyanosed 
t^e breanlg very spasmodic and slightly stertorous, the eyeballs 
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fixed and eyelids half closed. A ])ulse could not be felt at the 
wrist’ but the heart was beating. About a minute later, respiration 
cea.se’d, the cyanosis increasing. Artificial respiration wa.s at once 
conunenced, and other measures employed, but the patient was 

dead in about three minutes. 

Cocaine addiction. 

Addicts usually have an initial psychopathic tendency, or an 
un.stable nervous system. The stimulating effect of the drug is 
responsible for the accpiired habit. W hen the effects wear off, 
however, there are irritability and restlessnes.s. In addition to 
the signs of physical degeneration which are apparent, addicts 
frequently suffer from psychical degeneration, wdiich commonly 
assumes the form of insanity. Anorexia is a frequent symiitom. 
In sueh persons, complaint is often made of a sensation in the skin 
as if grains of sand or insects or other small bodies were lying in, 
or under, it. Further, they become tolerant to the drug, the dosage 
of which is gradually increased. The cause of addiction may be 
attributed to the fact that cocaine quickly banishes fatigue and 
mental exhaustion, which are replaced by a feeling of mental and 
physical vigour. The effects of cocaine lead to increased erotic 
tension in women with the removal of normal inhibitions, which 
may ultimately lead to a state of nymphomania. In men the physical 
component decreases while the mental component is increased, 
this condition leading to many sexual perversions. Hallucinations 
may also be present. Cocaine may be taken either by the nose, 
in the form of snuff, or by hypodermic injection. 

Treatment. 

The stomach should be washed out with a dilute solution of jjotas- 
sium permanganate or tannic acid. Medicinal charcoal may also be 
employed. If the drug has been administered hypodermically these 
remedies will be ineffective. Strychnine, J grain, may be given 
hypodermically and inhalations of ammonia may prove beneficial, 
('oramine, 5 to 1.5 millilitres of 25 per cent, solution, intravenously, 
will combat threatened cardiac failure. To control convulsions’ 
sodium amytal, 3 to 10 millilitres of a 10 per cent, solution given 
intravenously, at the rate of 1 millilitre per minute, has been recom¬ 
mended. Artificial resjnration and oxygen should be resorted to in 
the event of threatened asphyxia. If poisoning has resulted from 
the contact of cocaine with the mucous membrane, an endeavour 
should be made to remove as much of the sub.stance as possible bv 
washing the affected surface. 

Post-mortem appearances. 

In cases of acute jHiisoning, these are valueless as indicative of 

f 51,^asjihyxia, or cardiac 
failure, the signs of these forms of death are likely to be found. 

Chemical tests (.see ji. 713). 
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Physostigmine 
(Nat, Ord., Leguminosae). 

Physostigmine is the alkaloid obtained from the ripe seed, 

Calabar bean, of Physostigma venenosinn. The seed or bean consists 
of a shell and kernel, the former hard, brittle, and dull claret- 

coloured, the latter nhite in colour, and without smell or taste. 

Phy.sostigmine, or eserine, is used principally in ophthalmic practice. 
The alkaloid is either colourless or slightly yellow in colour and 

has a bitter taste. Physiologically, it causes increased irrita¬ 
bility of the vagus and oculomotor nerves. For the latter reason, 

the ]m]nls are contracted. It also jwoduces increased peristalsis, 
de])ression of the central nervous system, and twitching of the 

voluntary muscles. In poisonous doses, it causes giddiness, 

paralysis of the voluntary muscles, and muscular twitchings. 

Death is due to as})hyxia, resulting from paralysis of the 
respiratory centre. 

There is no recorded case of criminal poisoning, but there are 
several cases of accidental ])oisoning. 

Treatment. 

Gastric lavage with a solution of 60 grains of potassium per¬ 

manganate in 2 gallons of water. Medicinal charcoal may be 

administered. Hypodermic injection of atropine sulphate, grain, 

should be given as a physiological antidote. Stimulants and arti¬ 

ficial respiration may be utilised in accordance with clinical 

indications. 

Chemical tests (see p, 721). 

Pilocarpine 
(Nat. Ord., Rutacese). 

This alkaloid is obtained from the leaves of Pilocarpus jaborandi. 

It promotes the flow of saliva and perspiration. Accidental poisoning 

has occurred. The toxic signs and symptoms are increased lacrima- 

tion, perspiration, and excretion of mucus, giddiness, thirst, dyspnoea, 

laboured breathing, convulsions, and death, which is brought about 

by paralysis of the resj^iratory centre. 

Treatment. 

Gastric lavage uith a solution of potassium permanganate, 

60 grains to the gallon. Atropine, grain, should be given 
hypodermically. Atropine is the physiological antidote. Stimulants 

slioulfl also be given. 

Post-mortem findings. 

These are not characteristic. 

Chemical tests (see p. 721). 
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Cannabis indica, Indian hemp, or hashish 
(Xat. Orel., Urticacese). 

Hashish is produced by compressing the resinous exudate and 
dried flowering tops of Cannabis sativa into hard masses or slabs. 
The active principle, cannabinol, which is not an alkaloid but a 
lipoid-soluble, non-nitrogenous substance, is contained in the resin. 
The drug is extensively used by the natives of the Xear and Far 
East on account of its aphrodisiac, hypnotic, and analgesic actions. 
It is sold in native bazaars under different names and in different 
forms, for example, it may be smoked mixed with tobacco or taken 
otherwise as an adulterant in confections, coffee, or capsules. ]\Iuch 
tolerance is not accpiired and although a drug of addiction, it does 
not frequently lead to physical deterioration or to withdrawal 

symptoms. 

Symptoms. 

Taken in very large doses, acute poisoning with fatal results max' 
ensue. In small doses, it produces symptoms similar to the early 
stages of inebriation, namely, a sense of elevation and superiority. 
With increased doses, drowsiness is likely to supervene, and addicts 
relate that during this stage erotic and other visual impressions are 
usually experienced. After large doses, the stage of drowsiness is 
accompanied by numbness and a sense of loss of power of the limbs, 
feeble but quiet respiration, weak and irregular pulse and faint 
heart action, dilatation of pupils and deep unconsciousness. Fatal 
cases are unusual. Acute mental disorders are much more frequent 
than chronic ones. People with excitable temperaments may become 
violent if interfered witli while under the influence of the dnm 

* 

Treatment. 

Hypodermic injection of strychnine, when the patient is deeply 
unconsdous. Stimulants may be given by rectum, or by mouth if 
the patient is able to swallow, and artificial respiration should be 
employed, if indicated. The general line of treatment should follow 
that for other narcotics {.see p. ()48). 

Gelsemium 
(Xat. Ord., Loganiaceae). 

The poisonous alkaloids, gelsemine and gelseniinine, are obtained 
rom the dried root of Gelsemium sempervirens or yellow jasmine, 
the latter has the greater activity. 

Symptoms. 

In poisonous doses it jiroduces impairment of sight double 
vision and .sometime^s total blindness, with ptosis. The puiiils 

The V lit 7s r Speech is impaired, 
he gait 1.S staggering, due to muscular inco-ordination The skin 

.S warn, .an,I n.oiat, altl.ongh the e.xtre.nities may be cohl Thtie 
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is marked muscular relaxation of the body, but the muscles of the 
face and neck may, in some cases, be in a state of tetanic spasm. 
1 here is general ])rostration. The mind remains clear for some time, 
but unconsciousness, sooner or later, supervenes. Death results 
from as]ibyxia due to paralysis of the res])iratory centre. 

Few cases of poisoning by the drug have been recorded in this 
country, and those which have occurred have largely been due to 
errors in dispensing. 

Treatment. 

Empty and wash out the stomach with a dilute solution of tannic 
acid. Warmth. Stimulants. Artificial respiration, and oxygen 
inhalations, with o to 7 ])er cent, carbon dioxide, as indicated. 

Laburnum 
(Nat. Ord., Leguminosae). 

Toxic sym])toms arise when the seeds or the bark of the tree 
Cytisus laburnum are eaten. This sometimes occurs in the case of 
children. The toxic alkaloid of the bark and seeds, cytisine, belongs 
to the narcotico-acrid class. Death has resulted in animals and 
human beings from eating the bark and seeds. Tuo fatal cases 
in children, aged three and eight years, occurred after eating seeds. 
The elder child was attacked by vomiting and diarrhoea, pains in 
the head, and complete prostration, and died within fourteen 
hours. The younger child vomited, complained of pain in the 
head, became unconscious, and had convulsions for two and a half 
hours before death. She died within eight hours. Cytisine was 
found in the stomach contents of each child. 

Symptoms. 

Nausea, vomiting, purging, giddiness, dilatation of pupils, 
tachycardia, restle.ssness, drowsiness, subnormal temperature, coma, 
with convulsive twitches, and convulsions. 

Treatment. 

(Jastric lavage, artificial respiration, and stimulants. 

Post-mortem appearances. 

Evidence of gastro-intestinal irritation, and asphyxial signs. 

Chemical tests (.see p. 717). 

Colchicum 
(Nat. Ord., Liliacese). 

The conn of the plant Colchicum autummde contains the 
alkaloids oolcliiciiie and colcliiceine, and medicinal jireparations 

made thererrom arc iioisonoiis. Tlic ]jlant is I’""*™'"''®,jC 
cattle and human beings. As the active iinnciplo ol "'.‘f ‘ 
common constituent of proprietary jireparations tor gout, accide . 

poisonings have frequently occurred. 
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Symptoms. 

^'on^tillg and diarrlioea accompanied by griping, abdominal 
pains, and weakness. Later, convulsions aiul coma just before 
death, follov\ ing ])aralysis of the respiratory centre. There may l)e 
partial or comjdete suppression of urine. 

Treatment. 

Treatment consists of gastric lavage with a. dilute solution of 
tannic acid, repeated administration of medicinal charcoal, glucose- 
saline intravenously, atropine, grain hypodermically, and 
stimulants. 

Post-mortem appearances. 

These are of irritant poisoning (see above). The kidneys may 
show acute degenerative changes. 

Chemical tests (see p. 714). 

Privet 
(Nat. Ord., Oleaceae). 

This shrub, Ligustrum vulgare, which grows in gardens and 
hedges, is ])oisonous. The toxic princij)les include ligustrin 
and ligustron. Its berries, which in autumn are purphsh-black in 
colour, are sometimes mistaken by children for edible fruit, with 
development of symptoms of poisoning from which death has 
ensued. 

Symptoms. 

\ omiting, diarrhoea, weak, thready pulse, subnormal tempera¬ 
ture, coldness of body, and muscular twitchings or convidsions. 

Treatment. 

As for irritant poisoning (see p. (hid). 

Yew 
(Nat. Ord., Conifera'). 

This shrub or tree, Taxus baccata, is })oisonous, because of the 
presence of the toxic alkaloid taxine. The alkaloid is to be found’ 

11 every part of the shrub, liut cbieHy in the leaves and seeiir f 
berries. Children are liable to be attracted liv the scarlet berries 
file jilaiit is jioisoiioiis to both man and aninials. 

Symptoms. 

N'omiting, gastro-intestinal 
muscular weakness, collapse, 
death from respiratory failure. 

ptun, (liarrhoea, weak, irregular ])ulse 
delirium or convulsions, coma and 
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Treatment. 

As for irritant i)oisoniiig (see p. (ifU). 

Post-mortem appearances. 

Examine stomach contents for portions of leaves and seeds. 
1 lie stomach and upper jiart of the intestinal tract vill show evidence 
of congestion, 

Conium 
(Nat. Ord., Umbellifera'). 

Coniiim maculatiim, or spotted hemlock, is a common umbelli¬ 
ferous plant. If the leaves are bruised between the fingers a mousy 
odour is perceived. The contained alkaloids, coniine and coniceine, 
are most abundant in the fruit and have an acrid, bitter taste. A 
tincture, extract, and succus are made from the plant, 

A number of boys who were camping mistook hemlock for an 
edible herb. Almost immediately twenty-four of them became ill. 
Emetics were freely administered and, with the exception of a boy 
of nine, all recovered. The deceased was very ill from the beginning 
and never regained consciousness. 

Symptoms. 

To commence with, the symptoms are those of an irritant poison, 
but later they manifest themselves in the form of muscular weakness 
and gradually increasing paralysis, due to depression of the motor 
nerves, during which the breathing becomes difficult and slower. 
Delirium, coma, or convulsions supervene, and the patient dies of 
asphyxia due to paralysis of the respiratory centre. 

Treatment. 

Free lavage of the stomach with a dilute solution of tannic acid, 
artificial res]jiration, oxygen inhalations, with o to / per cent, carbon 

dioxide, and stimulants hypodermically. 

Post-mortem appearances. 

Are those of asphyxia. The remains of leaves or root should be 

looked for in the stomach. 

Chemical tests (see p. 71-1). 

Cicutoxin and CEnanthotoxin 

(Nat. Ord., Umbelliferie)- 

Cicuta 
dro])Wort, 
respective 
accompan 
Miller**’ r^.^. - 



SPARTEINE, \'P]RATRINE AND NICOTINE Wx 

eatincr some root of Cicuta maciilata, a type of water hemlock, 
\^•ith recovery. His symptoms resembled strychnine poisoning. 

The treatment consisted of an intravenous injection ol socliiim 
amytal which was completely successful in stopping the convulsions. 
Later slight tremors developed, and a further, but smaller, dose \yAi> 
given by the same route. The patient fell aslee]) and on awakening 

the following day was quite well. 

Post-mortem appearances. 

These are indicative of gastric irritation, and of asphyxia. 

Sparteine 
(Nat. Ord., Leguminosae). 

Broom, or Cvtisiis scoparius, contains a volatile licpiid alkaloid, 
sjiarteine. It is similar in action to coniine, but less poisonous, 
and resembles the action of digitalis upon the heart. It is also 
diuretic in its effect. In poisonous dosage it has a markedly 
depressant action on the central nervous system. 

Veratrine 
(Nat. Ord., Liliacea?). 

A’eratrine is the name given to a mixture of alkaloids obtained 
from .some of the ^>ratrum or Hellebore species of plants, including 
Veratrum sabadilla, cevadilla, album, and viride. The alkaloids 
composing veratrine are veratridine, ceviiie, cevadine, cevadilline, 
and sabadine. These act iqion the central nervous system and on 
sensory, motor, and secretory nerve endings. Their action resembles 
that of aconitine. 

Poisoniiig is usually accidental. 

Symptoms. 

A tingling sensation in the mouth, pharynx and oesophagus, which 
gradually becomes general, and is replaced by a sen.se of numbness. 
Vomiting, diarrhoea, colic, .signs of collapse, muscular twitchings 
or convulsions, and coma. Death as a rule results from failure 
of respiration. 

Treatment. 

(Jastric lavage, the use of medicinal charcoal, maintenance of 
body warmth, admini.stration of stimulants, and artificial respiration, 
if necessary. Atropine, grain, may be given hypodermically. 

Chemical tests (see p. 724). 

^ Nicotine 
(Nat. Ord., Solanacea'). 

The iilant, Nicotiana tabacum, contains the alkaloid, nicotine 
to Minch Its toxic effects, even by smoking, are due. This alkaloid’ 
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a colourless, transpaTeiit, volatile liquid, on exposure to air deve^ous 

.in amber tint and latterly becomes a resinous substance. It has a 
])ungent, acrid taste, and ]iroduces a greasy looking green stain 

on filter paper. Cases of acute poisoning are comparatively rare, 

ut subacute and cliromc symptoms of poisoning may result from 
the nnmoderate use of tobacco. 

An unusual case of absorption is recorded by Gill,’* A convict was 

adinitted to prison, and four lioiirs later was found in a state of collapse 
and siiflFermg from nausea, vomiting, and paralysis of both legs, 
ilie cause of his illness was regarded as due to an ounce of cut 

toliacco concealed m his rectum, and which he had lieen unable to 
remove. The man recovered. 

Nicotine poisoning may be caused by absorption either through 

intact, or broken skin, by inhalation or ingestion, l^oisoning bv 

absorption through the skin has followed the use of an insecticide 
containing 40 per cent, of free nicotine. It has also followed the 

swallowing of wine containing 80 per cent, of nicotine. Cases of 

industrial poisoning, due to commercial ])reparations such as 
fertilisers, insecticides, and fumigants, have also occurred. 

Symptoms. 

When nicotine is absorbeil in poisonous amount, the principal 

symjitoms are those of successive central and peripheral stimulation. 

Nausea, sickness, tachycardia, cardiac irregularity, priecordial 

ojqiression, severe prostration, and cardio-vascular collapse are 

experienced. There may also be convulsions, delirium, irregularity 
of respiration, dyspnoea, and coma. 

Treatment. 

Gastric lavage, caffeine, and adrenalin medication, and strych¬ 

nine, grain, for collapse. Artificial respiration and oxygen in¬ 

halations, with 5 to 7 per cent, carbon dioxide, may be necessary. 

Post-mortem appearances. 

When nicotine has been swallowed, the signs are usually those 

of asphyxia. The mucous membrane of the oeso])hagus and stomach 

may be congested. 

Chemical tests (see p. 718). 

Lobeline 
(Nat. Ord., Campanulaceie). 

The ])lant Lobelia inflata, or Indian tobacco, has toxic ])roperties 

due to its active ])rinci])le lolieline. Its action is similar to nicotine, 

it is a resjuratory stimulant, of short duration, when used clinically, 

due to its action through the carotid sinus. It is used to revive 

patients from an overdose of narcotic. 
Treat as for nicotine (see above). 

Chemical tests (see p. 717). 
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Picrotoxin 
(Nat. Ord., Menispennacejic). 

Picrotoxin consists of colourless, odourless crystals extracted 
from the fruit of Animirta paniculata, known as Cocculus indicus. 
It is a ])owerful convidsive ])oison which differs from strychnine 
in tliat it acts upon the medidla, and also increases the secretion of 
mucous and sweat glands. The symptoms consist of gastro-inte.stinal 
irritation, ])rostration, perspiration, rapid and subseciuently slow 
respirations, general clonic convulsions, twitching of the facial 
muscles, coma, and death from cardiac arrest or respiratory failure. 
It has been recommended in the treatment of barbiturate jioisoning 

(.see p. 642). 

Treatment. 

Gastric lavage, sodium amytal, or phenobarbitone, intravenously, 
chloroform, potassium bromide and chloral h3alrate, and main¬ 
tenance of body warmth are the principal lines of treatment. 

Post-mortem appearances. 

The post-mortem findings are those of gastro-intestinal irritation 
and general visceral congestion, including congestion of the brain. 

Chemical tests (see ]). 721). 

Curare 
(Nat. Ord., Loganiaceje). 

The species Strychnos toxifera, and certain other tropical plants, 
contain curare which is used as an arrow poison. Curare contains 
curarine. This poison obtains entry to the body by an injured surface. 
It is not absorbed from the intestine and must be injected. It has a 
selective action on the motor nerve endings in voluntary muscle 
which become paralysed, and thus the affected person is unable 
to move. The muscles of respiration become involved and asjffiyxia 
follows. A curare alkaloid is now used in anjesthesia (see jn 619). 

Treatment. 

Prostigmine is the })hysiological antidote, and its intravenous 
administration in quantities of 2 millilitres of a 1 in 2 000 .solution 
has been recommended. Artificial resinration, with oxygen inhala¬ 
tions, and 5 to 7 per cent, carbon dioxide, should he maintained 
for long periods during which excretion of the drug should be 
expedited by all available means. 

Chemical tests (see ]>. 714). 

y Quinine 

(Nat. Ord., Rubiacese, see p. 385). 

alkaloids from the bark of the genus 
Cinchona, chiefly Cinchona calisaya. Fatal poisoning by quinine 
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urticarial rash, and vaginal liai'inorrhage, followed by haeinoglobinuria 
and progressive anfeinia with a lencocytosis of 26,0t)0. The urine was 
of black colour and contained a high* concentration of hjemoglobin. 
Death took place, as a blackwater fever,” from anuria, and the 
microsco])ical pathology of the organs was identical with blackwater 
fever. 

As a rule quinine is quickly destroyed in the body. In poisonous 
dosage it depresses the cardiac and respiratory centres. The fatal 
toxic dose varies in different persons and circumstances. 

I he milder toxic effects comprise partial deafness with ringing 
in the ears, rashes, and giddiness. It is held by some that quinine 
does not stimulate the normal pregnant uterus and therefore 
does not act as an abortifacient, but the general view is that it 
stinudates the tone and contractions of the uterus unless in toxic 
doses, when it has a dejiressing effect. In later stages of preg¬ 
nancy, es])ecially, quinine exerts a stimulating action on the uterine 
musculature. 

Post-mortem appearances. 

The picture is one of a varying degree of gastric irritation. In 
certain cases ha?moglobinuria, due to blood changes, may be 
present. 

Chemical tests (see p. 722). 

Camphor 
(Nat. Ord., Lauracea>). 

Camphor is a white crystalline substance obtained from 
Cinnamomum camphora. It may also be prepared synthetically 

from turpentine. 
Camphor has given rise to poisoning in children who have eaten 

it. The Pharmacopoeial preparations, the liniments and spirit, 
esi)ecially, have been drunk by mistake, sometimes with ffital 

results. 

Symptoms. 

Vomiting, convulsions, stertorous breathing, cyanosis of the 
lips, and coma. In certain cases, especially in children, there may be 

hyperpyrexia. 

Treatment. 
/» i1 __J. 1 .fl n /"v 

strychnine, or caffeine sodium benzoate, and artificial respiration. 
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Post-mortem appearances. 

The characteristic odour will be perceived, and there is likety 
to be some inflammation or injection of the mucous membrane ot 

the stomach. 

Chemical tests (see p. 711). 

^ Turpentine 
(Nat. Ord., Coniferae). 

Turpentine is obtained by distillation from the oleo-resin of Pinus 
sylvestris and other species of Pinus. 

Spirits or oil of turpentine, being used for a variety of domestic 
purposes, occasionally gives rise to accidental j)oisoning in both 
children and adults.Being volatile, its vapour produces certain 
pathological effects upon those who are exposed to it for lengthened 
])eriods. The cause of death is asphyxia. 

Symptoms. 

A burning sensation in the mouth and stomach, vomiting, 
diarrhoea, giddiness, cerebral excitement, unconsciousness, strangury, 
and an odour of violets from the urine, in which blood is frequently 
])resent. Coma usually precedes death. 

Treatment. 

Free gastric lavage with tepid water, until the washings are free 
from odour. A purgative dose of magnesium sulphate, demulcent 
drinks, restoration of body warmth, and the application of warm 
fomentations over the loins. Morphia, 5 grain hypodermically, 
may be administered to relieve pain. 

Post-mortem appearances. 

Intense congestion of the lungs and large blood-vessels. The 
gastric mucosa shows deeply injected patches, the meninges are 
frequently injected and the brain is oedematous. Degenerative 
changes may be found in the kidneys. 

Fatal dose. 

Half an ounce has killed a child ; 1 teas])oonful has caused the 
death of an infant ; 4 and 6 ounces ha ve killed adults. 

Chemical tests (see p. 724). 

Eucalyptus 
(Nat. Ord., Myrtacea;). 

Eucalyptus_oil is obtained from the leaves of numerous species of 
Eucalyptus The popular use of this drug as a remedv for nasal 
catarrh and its pres^ence m households have given rise to cases of 
poisoning when swallowed accidentally. 
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Symptoms. 

Ihe toxic ejects are cliietly those of gastro-intestinal irritation 
aeconipanied by cerebral excitement, convulsions, and coma. The 
typical odour may be perceived from the urine. Death may occur 
from paralysis of the respiratory centre. 

Treatment. 

The treatment consists of gastric lavage and stimulation. 

Post-mortem appearances. 

The post-mortem findings are those of irritation of the respiratory 
and gastro-intestinal systems. 

Chemical tests (see p. 715). 

Ergot 
(Micro Fungi—Pyrenoniycetes—Hypocraceie). 

Ergot (Secale cornutum) is a fungus (Claviceps purpurea) which 
affects the ripe grains of certain cereals, esjiecially rye, turns them 
black, and renders them poisonous (see p. 689). It contains at 
least OOo per cent, of ergot alkaloids calculated as ergotoxine. 

The action of ergot is that of a true ecbolic (see j). 385) and 
emmenagogue. Among the active constituents of ergot are 
ergotinine, ergotoxine, ergotamine, ergotaminine and ergometrine ; 
in addition, histamine and tyramine are present. Ergotoxine 
promotes contraction of the human uterus at the end of ])regnancy, 
but has little effect during the course of gestation. By contracting 
the arterioles, it eventually causes gangrene. It is the most 
important factor in ergot ])oisoning. Ergotamine has similar 
properties. Ergometrine is the principle chiefly resjionsible for the 
action of ergot on the uterus. Within a few minutes of its 
administration, it causes jirolonged muscular contraction of the 
uterine muscle which is s])ecially sensitive following delivery. It 
differs from the other alkaloids in ergot on account of the fiict that 
it is less active in the ])roduction of gangrene. 

McKay i'* reports the case of a woman, aged thirty, who, thinking 
herself j)regnant, obtained a 12-ounce bottle which she was told 
contained ergot, for the purpose of ])rocuring abortion. She finished 
the contents of the bottle in a week, but without the desired effect. 
She got a stronger mixture, finishing it in seven days. Before it 
was finished her arms began to ache, her skin to itch, and her fingers 
to swell. Her left index finger became cold and showed cyanosis 
at the tip. The remaining fingers of this hand and also those of the 
other hand were similarly affected, and later several of them became 
gam^renous as far as the distal joints. She fiiiled to abort 

Few fatal cases from acute jioisoning have been recorded, and 
then only when large quantities of the drug have been taken. 
Von Storch has reviewed a number of cases m which untoward 
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sequels have developed following the ])roloiiged nse of ergotaniine 
tartrate on therapeutic grounrls. Fn forty-two cases the secpielse 
were serious, and were similar to the milder form of convulsive 
ergotism. Overdosage appeared to be responsible in most instances. 

Symptoms of acute poisoning. 

The principal symptoms are pain in the stomach, nausea, 
vomiting, with or without hsemorrhage, a weak, rapid pulse, a feeling 
of ojipression in the chest, subnormal temperature, coldness of 
the body, muscular cramps, with imjiairment of sensation, gangrene 
of the toes or fingers, convulsive movements, stupor, delirium, 
convulsions, and coma. 

Symptoms of chronic poisoning. 

These are indicative of gastro-intestinal irritation, of nervous 
exhaustion or excitement, sometimes amounting to mania, and 
dry gangrene of the fingers and toes. 

Treatment. 

Free gastric lavage with diluted tannic acid, a juirgative dose 
of magnesium sulphate or castor oil, stimulants such as braiifly 
or |-drachm doses of aromatic spirit of ammonia diluted with 
water, inhalations of amyl nitrite, and restoration of body heat. 
Intravenous dextrose has been recommended on account of hypo- 
glycaemia often present in ergotism. 

Post-mortem appearances. 

The internal signs are extrava.sations of blood in the stomach, 
liver, kidneys, and abdominal cavity, together with evidence of 
gangrene of the fingers and toes. 

Chemical tests (see p. 714). 

Savin 
(Nat. Ord., Coniferse). 

Oil of savin is extracted from the young shoots of Juniperus 
sabinae. In large doses, it sometimes produces abortion, accompanied 
by serious toxic manifestations, principally gastro-intestinal in 
character (see p. 3S4). Haematuria may be ])re.sent. 

Post-mortem appearances. 

These are chiefly inflammation of the gastro-intestinal tract and 
irritation of the kidneys. 

Pennyroyal 
(Nat. Ord., Labiata^). 

The i)lant, Mentha indegium, contains a volatile oil of puleeone 
\\hich has toxic properties, and emits a strong mint odour. Several 
cases of its toxic effects have been recorded. It is mildly irritant to the 
urinary system and may cause reflex uterine contractions (see p 384 ) 

43 ' 1 • o 
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Apiol 
(Nat. Ord., Umbelliferae). 

Apiol is the active principle of the fruit of Carum petroselinuni 
or coniinon parsley plant, and is not infrecpiently found as an 
ingredient of abortifacient preparations. It is obtained by extract- 

bruised fresh or dried fruits of the plant with alcohol and 
distilling the solvent. Commercial apiol is a green, non-viscous, oily 
liquid V ith a peculiar odour and disagreeable pungent taste. 

Apiol is usually made up in capsules or perles for internal adminis¬ 
tration, but in some preparations it is found in conjunction with 
other abortifacient drugs, for example, in the preparation, ergoapiol, 
which contains active principles of ergot and apiol, in capsule 
form, and is used for amenorrhoea, dysmenorrhoea, and kindred 
ailments. Polyneuritis, nephrosis, uraemia or, rarely, encephalopathy 
may follow its use due to the action of triorthocresyl phosphoric 
acid which it contains in an amount varying from 28 to 50 per cent. 
Lowenberg has described severe cortical damage of the brain as 
the result of its use. 

VEGETABLE IRRITANTS 

Castor-oil seeds 
(Nat. Ord., Euphorbiaceae). 

The raw seeds of the plant, Ricinus communis, produce severe 
toxic effects when eaten. Even a single seed may produce alarming 
symptoms. The toxic principle is ricin, which may be destroyed 
by boiling the seeds. Oleum ricini does not contain this poisonous 
protein. Poisoning by seeds is rare in this country. The symptoms 
are those of gastric irritation and prostration. Death has been 
reported. 

Wrightson reports that he has seen boys and girls, employed in 
shelling castor-oil seeds in a factory, who have eaten five or six 
seeds at a time with no worse effects than those following a dose of 
castor oil. He does not, however, mention whether the seeds had 

been boiled previously. 

Croton oil 
(Nat. Ord., Euj)horbiace{e). 

Croton oil is obtained from the seeds of Croton tiglium. It has 
a bitter taste, an unpleasant odour, and is yellowish and viscid in 
appearance. The active principle is crotin which possesses both 

irritant and vesicant ])roperties. « 
In the following case, the croton oil was given^ by a nurse m 

error, the amount administered being I drachm. Iwenty minutes 
after, the patient became unconscious, was pale and sweating, with a 
weak thready and intermittent j)ulse. Large doses of olive oi , 
mixed with white of egg in a pint of water, were given and the 
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stomach was lavaged. Some vomiting followed. Ten minutes later 
violent diarrhcea set in. An hour after the oil was given, the patient 
was conscious, but collapsed, and there was continuing violent 
diarrhoea with blood-stained stools, accompanied by severe pain 
in the abdomen. By the following morning the condition had 
improved considerably. 

Santonin 
(Nat. Ord., Compositae). 

Santonin, a white ])owder which assumes a yellowish colour on 
exposure, is a glycoside, obtained from Artemisia maritima, and has a 
popular reputation as an aphrodisiac. It is used as an anthelmintic. 
Toxic symptoms and fotal poisoning have occurred. 

Symptoms. 

Giddiness, nausea, vomiting and diarrhoea, pain in the stomach, 
trembling of the limbs, frequency of micturition, with tenesmus, a 
burning sensation at the urinary meatus, saffron-yellow-coloured 
urine when acid, and red when alkaline, with perhaps haemoglobin- 
uria, and disturbance of vision. Yellow vision or xanthopsia, 
sometimes preceded by violet vision, may develop. In fatal cases, 
coma and convulsions precede death. Chronic poisoning from 
santonin is observed in absinthe drinkers, the principal effects 
produced being degenerative changes in the central nervous system 
which are not infrequently accompanied by psychosis. 

Treatment. 

Prompt evacuation of the stomach contents and gastric lavage. 
A purgative dose of calomel. Demulcent drinks which do not contain 
oils or fats. Chloral hydrate to combat convulsions. 

Post-mortem appearances. 

Nothing characteristic is found either in the stomach or body 
generally. 

Fatal dose. 

About 2 grains of santonin killed a boy of five and a half years in 
fteen hours, but a man who took I ounce, in mistake for Epsom 

salts, recovered. ^ 

Chemical tests (see ]>. 722). 

Colocynth 
(Nat. Ord., C^curbitaceae). 

Colocynth is obtained from the dried pulp of the fruit Citrulhis 
colocynthis, or bitter apple. It is a drastic purgative like ii an 
podophy hn, and scammony. It is partly excreted bTom kidnevs’ 
In overdose, intestinal irritation and e*xcessive pimgation S' 

^ oc>nth IS occasionally taken in an attempt to prodifce abortion. ’ 
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Aloes 
(Xat. Ord., Liliacea'). 

Aloes contains tlie toxic principle aloin and is obtained from 
Aloe socrotina, A. barbadensis, and A. ferox. It is purj^ative in 
action, and in excess will produce excessive diarrhcea and intestinal 
irritation. 

Podophyllum 
(Xat. Ord., Berberidaceae). 

Podo])hyllin is obtained from Podophyllum ])eltatnm, popularly 
called x4merican Mandrake or May A])ple. Its jwincipal constituent 
is podophyllotoxin, the effects of which are similar to aloin. 

Bryony 
(Xat. Ord., Cucurbitaceae). 

Bryonin, the toxic principle of Bryonia dioica or common White 
Bryony, })roduces irritant symptoms. 

Crocus 
(Xat. Ord., Iridaceae). 

The toxic ])rinciple of Crocus sativus, or Saftron crocus, is crociii. 

ft is res])onsible for irritant symptoms. 

Nutmeg 
(Xat. Ord., Myristicaceae). 

Xutmegs are the dried kernels of the seeds of Xux moschata or 
Mvristica fragrans. From the relative frecpiency with which this 
substance is taken, there seems to be a po])ular belief that nutmeg 
contains abortifacient properties. The nut is commonly ground 
or grated into coarse powder, mixed with water, and swallowed. 

The following case, for the details of which we are indebted to 
Dr Ernest S Wyder, is illustrative of the eftects of nutmeg 
poisoning. A married v oman, of thirty-two, eight months pregnant 
while T^reiiaring lunch consumed, in small portions and over a perioc 
of an hour and a half, a whole nutmeg due to an unusual 
craving. She enjoved a hearty meal and motortal 
shopTiing errands. ‘'About an hour later she suddenly felt ill, but 
was clblf to walk to her car, a distance of about a quarter of a mi e 

She <lrove home, was al.lc to proceed upstarrs to 'y' 
rcuuired assi.stance into lied. Her piilse-nite was Kill hroathmg 
hecame rapid and she experienced a feeling of impending deat i. 
'C milXat hccaine markedly fainter, hut soon heeaiiie i,Hire 

,'erce[,tihL. and she felt rather hettp-. She ex.ierienoeil attaep 

of recovery and rcla])se for one and a half hours. 
During the 

was drowning in inky relapses she felt “ as if 1 was drowning m inky waters and went 
down and down until the waters were closing over 
was followed by a period of unconsciousness and thin 
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the surfoce again.” These attacks were reihaced by what a^ppeared 
to be normal sleep. The pulse-rate was still IbO and the face was 
flushed She had a normal night. The following morning the pulse- 
rate was 135 About midday, uterine contractions commenced and 
lasted continuously for four days, but there was no eyidence ot 
progress in labour and the contractions gradually subsided. Un 
the'sixth day the pulse-rate fell to 90. Fiye weeks after her illness 
she was deliyered of a healthy 10-pound child. It was estimated 
that the patient had swallowed 125 grammes of nutmeg wfliich 

bly contained about 20 minims of the oil. 
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CHAPTER XXIV 

ADDITIONAL POISONS 
Cinchophen. 

This substance, uliich is phenylqiiinolene carboxylic acid, is 
known by a variety of proprietary names, such as quinophan, 
agotan, phenoquin, to])hosan, and atophan, among others. A large 
number of fatal cases of poisoning have been reported, together with 
many cases in which its toxic effects have been shown. Its use is 
confined to the prevention and treatment of gout, lumbago, sciatica, 
and neuralgia, since it aids the excretion of uric acid in urine. This 
drug exercises a poisonous action upon the cells of the liver in certain 
cases and, in fatal cases, acute fatty degeneration has been found. 
Unknown factors, apparently independent of quantity taken, 
appear to i)lay an im])ortant part in predisposition or idiosyncrasy. 
The manifestations of toxic sym])toms are numerous and include 
cutaneous rashes, vasomotor disturbances, such as tachycardia, 
palpitation, fall of blood-pressure, cyanosis, and gastro-intestinal 
symptoms. Liv^er involvement is usually accompanied by jaundice. 
Fraser ^ records a fatal case of subacute yellow atrophy of the liver 
after ingestion of 37| grains of cinchophen, at the rate of one tablet 
in five successive days, and the appearance of jaundice within five 
days of the commencement of treatment. 

The use of the drug may be attended by a reddish coloration of 

urine. 

Treatment. 

The drug should be stopj)ed and attention directed to the system 
involved. In more severe cases, glucose should be given generously 
either by mouth or intravenously. The administration of calcium 
gluconate, intravenously, has been recommended. 

Cantharides. 

Thfi notive nrincinle of the dried beetle, Cantharis (Lytta) 

X^riiaeient actio,,. It has bee,, ,..secl eri,„i„ally for both 
Amnna the medicinal Tweparations are: acetum can- 
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It is usually administered for abortifacient i)uri)Oses in the form 
of powder, but other ])reparations have been given. 

Symptoms. 

When cantharides is a])j)lied to the skin an intlammatory reaction 
results in a few hours and later vesicles form. When swallowed, 
there is burning pain in the throat 
and stomach, subsequently, difficulty 
in swallowing, nausea, abdominal pain, 
and vomiting, the vomited matter 
containing blood, intense thirst, and 
possibly diarrhoea, with perhaps blood 
and mucus. Pain on micturition, with 
great tenesmus and the passage of 
blood-stained urine, is a prominent 
symptom. In the male, ])riapism may 
occur, and in the female there may be 
engorgement of the vulva. In fatal 
cases, coma with convulsions nsually 
precedes death in from sixteen to 
twenty-four hours. 

Treatment. 

Free gastric lavage with tepid 
water. After vomiting has ceased, the 
excretion of urine should be aided by 
the use of warm denndcent drinks, 
and other measures, and magnesium sulphate, but not castor oil, 
should be given. Mor])hia may be used to control pain. 

Post-mortem appearances. 

Gastro-intestinal inflammation, due to the vesicating action of 
the cantharidin. This is chiefly marked on the mucous membrane 
of the mouth, throat,'stomach, and small intestine. The kidneys, 
ureters, bladder, and urethra show signs of congestion and inflain- 
mation, macroscopically and microscopically, and blood-stained 
urine may be found in the bladder. The ])elvic viscera are usuallv 
engorged. In view of the fact that the powder may have been 
admini.stered, the .stomach and inte.stinal tract should' be carefullv 
exammed for the remains of the shining elvtra or wing-cases of the 
ins:pr»f * “ 

Fig. 230 

Cantharis (Lytta) vesicatoria, or 
‘'Spanish Fly.” 

Fatal dose. 

resnh'mrf'fT/'^^'' grains is regarded as a fatal dose, but a fatal 
res dt may follow a smaller dose. Twenty-five grains of the powder 
and I ounce of the tincture have produced death Re^verv 
however, has followed larger do.ses. l^tco^er^ , 

Chemical tests (see p. (il 1). 
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Metacetaldehyde. 

Meta J^uel is the trade name for the product made from met- 
acetaldeliyde. It is used as a metliylated spirit substitute, and is 
ill the form of white tablets which children may swallow by mistake 
for sweets. latal poisoning has occurred from both accident and 
suicide. The substance contains about six molecules of acetaldehyde. 
The ingestion of six tablets has caused death in adults. The 
symptoms of poisoning are those of acute gastro-intestinal irrita¬ 
tion, stupor, coma, tonic then clonic muscular contractions and 
convulsions. Death may be delayed for several days. 

Treatment. 

Free gastric lavage with an alkaline solution, saline purgation, 
anti artiticial respiration and inhalations of oxygen, with or without 
5 to 7 per cent, carbon tlixoide. Attention should also be directed to 
the treatment of symptoms. 

Post-mortem appearances. 

The post-mortem findings consist of gastro-intestinal inflamma¬ 
tion, congestion of the brain, and cloudy swelling of the liver and 
kidneys. 

Methyl salicylate or oil of wintergreen. 

This fluid may be swallowed accidentally or suicidally. The 
symptoms are those of gastro-enteritis. Post-mortem findings 
include evidence of gastro-enteritis, submucous haemorrhages in 
the pelves of the kidneys, petechial haemorrhages in the renal cortex, 

and visceral congestion. 
Townsend - reports a fatal case of poisoning of a man who drank 

about four ounces of methyl salicylate liniment in a gul]) mistaking 
it for alcohol. He vomited and then collapsed. Two and a half 
hours later he was fully conscious although much distressed \yith 
vomiting. Gastric lavage and copious fluids, including sodium 
bicarbonate, milk, and water were the principal lines of treatment 
used. Next morning his condition had deteriorated and fine 
crepitations were present at the bases of the lungs. He became 
delirious and death supervened twenty-four hours after drinking 

the liniment. 

Ethylene glycol. 
This is a colourless, odourless fluid which is used as a solvent for 

some (Ives, as an anti-freeze mixture for motor car radiators and 
aeroplulies, and for otlicr iiurposos. T'oisoning l.as ,)ccurred Irom 

acci<iental drinking of a comparatively large lm!h it 
millilitres lias been suggested as a fatal dose. ■ 
is oxidised to o.xalic acid, and then to glycollic acid ^ 
lioisoning, the toxic effects are iirohalily due to oxalic acid poi.sonin^ 
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and depression of the eentral nervous system. The symptoms are 
vomiting, cyanosis, prostration, eonvnlsions, coma, an(l resinratory 
failure. Severe kidney damage may occur, with extensive injury to 
the ei)ithelium of the convoluted tubules, and lead to urinary 
ob.'^truction and uraemia. Prus and Custer ^ have reported their 
experience of ten cases of fatal poisoning among soldiers who drank 
anti-freeze solution of the ethylene glycol type (Prestone) as an 
alcoholic beverage. Apart from one case, death occurred in from 
twenty-two to forty-four hours. In two cases there was incontinence 
of urine and feces', in four, severe convulsive seizures, and in three, 
strabismus. In four cases the spinal fluid was blood tinged. Autopsy 
showed in all cases extensive oxalate crystallosis of the renal tubules, 
the kidneys were swollen, and the liver A\as enlarged. In all cases 
there was a moderate or marked pulmonary oedema. The authors 
have also seen a further eight fatal cases with similar findings. 
When death occurred within twelve hours, the renal damage A\as 
minimal, but if the patient lived for five days after ingestion, signifi¬ 
cant renal changes were present. 

Tricresyl phosphate. 

This is used in industry as a plasticiser for pyroxylin lacquers, 
and in the recovery of phenol residues from gas-plant effluents. 
It is a colourless, odourless, oily-looking liquid of low volatility. 
Cases of industrial poisoning have occurred. It is a lethal poi.son 
if swallowed in sufficient quantity, the fatal dose being about 
1 gramme per kilogram of body-weight. The first symptoms are 
gastro-intestinal disturbances which are followed by a symptomless 
period. Some ten to fourteen days after ingestion, further symptoms 
develop, namely, general weakness, tingling, burning, and "tenseness 
of hands and feet. Paralysis of these extremities next superv^enes, 
termed “ Jake paralysis,” which is irreparable and can only be 
treated sym])tomatically or orthopaedically. Sevore cases are bed¬ 
ridden. In order of frequency, the muscles affected are those siqjplied 
by the sciatic nerve, the intrinsic muscles of the hands, and the 
radial extensors. In 11)30-31, fifteen thousand j)ersons were affected 
''ith ginger-paralysis in California, due to drinking ginger 
liqueur containing this com])ound. Ten ])er.sons died (see ]). 691). 
The substance has been found in cotton-seed oil.-* Triphenyi 
phosphate apparently has similar toxic properties (see p. 29). 

Sulphonamides. 

• f sidphonamides are used in the treatment of streptococcal 
in ections, especially of haemolytic type, and in a wide variety of 
conditions due to other infective organisms. The conqiounds I'nost 

ommonly used are sulphamlamide, suljihapvridine, the latter in 
pneumococcal infections, and siilphathiazole. The newer drugs of 

dbufer^sniri sulphamethiazole, sulphacetamide, or 
albucid, sulphamerazme, and solucin. Acetvl and siicc inyl 
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(lerivativeH of these conijiouiids are also employed therapeutically. 
Sulphaouaiiidine has jiroved of great value in cases of acute bacillary 
dysentery and infective diarrhma. The principal effect of the 
sidphonamides lies in their effectiveness in inhibiting the reproduction 
of bacteria by impeding their metabolism. 

Ihe toxic effects assume a wide variety, and include gastro¬ 
intestinal irritation, giddiness, mental depression, and disturbances 
of vision. Agranulocytosis is a not infrequent, dangerous, and 
sometimes fatal complication in the over-prolonged use of these 
drugs. Hepatic necrosis has occurred in a number of fatal cases. 
Many cases have develo])ed methaemoglobinsemia and sulphsemo- 
globimemia. These conditions cause marked cyanosis, often alarm¬ 
ing in character, and the removal of the former takes a much longer 
time than the removal of the latter, which disa])pears in about 
twenty-four hours, following withdrawal of the drug. 

The manifestations of cyanosis due to methsemogloljin can be 
obviated by the administration of methylene blue, 1 to 2 milli¬ 
gram kilogram, orally, every four hours, if commenced at the same 
time as the sulphonamide therapy. It can also be eliminated by 
the same treatment or by a single dose, of the same amount, given 
intravenously. 

Jackson and Tighe ^ suggest that the best treatment for agranulo¬ 
cytosis is intramuscular injection of 10 miUilitres of pentnucleotide, 
four times daily, until the white cell count has risen, and then 
the same dosage, once or twice daily, until the count has returned 
to normal. Water diuresis for the elimination of the drug is recom¬ 
mended. Blood transfusion is also beneficial in some cases. Cline® 
records an unusual fatal case of sulphanilamide poisoning which 
produced acute yellow atro])hy of the liver. The young man was 
eighteen years of age, and there was no history or indication that any 
other drug or possibly toxic substance, other than sulphanilamide, 
had been taken by the patient. Sulphapyridine, sulphathiazole, and 
sulphadiazine are more prone to cause anuria than sulphanilamide. 
Anuria may result from deposition of crystals of the acetylated 
derivative in the renal tubules or pelvis of the kidneys. HcTematuria 
is not uncommon. With sulphadiazine, especially, the risk ctni be 
minimised by the administration of sodium bicarbonate until the 
reaction of the urine becomes alkaline, and by maintaining the 
daily urinary output at a minimum of 8 ihnts. At least 4 to S pints 
of fluid intake should he enjoined. Massage over the kidneys 
and ureters will aid the displacement of the obstructing crystals. 
Ureteric catheterisation ensures (piick relief m more (lifficiilt cases. 
Toxic manifestations are less frequent with sulphadiazine than with 
sulphapvridine and sulphathiazole. The following precmitions 
should be adopted as routine with regard to sulphoimmide adminis- 

tration. A l.as.noglol.in esti,nation and a winte cf" j'’"' ‘‘ 
be made l>efo.e a patient, ^vho ,s seriously ill is given the ding he 
fluid intake must ho iiiaiiitaiiied ,at a liigli level; tlie eo"'' 
of tlie blood sliould lie carefully watched ; tlic drug should he 
iliscontiliiied on the approach of serious to.xic .syiniitoms. 
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v/Dichloro-diphenyl-trichlorethane or D.D.T. 
Tliis substance is used as an insecticide and the estimated 

iioisonous dose for man and animals is in the region of between 
loO and 600 milligrams ])er kilogram of body-weight. Among 
a number of recorded cases of poisoning, the following are worthy 
of note. A man aged forty-six was given a 5 ])er cent, solution of 
D.D.T. in kerosene for use as an insecticide. Some of the fluid 
escajied from the bottle into his pocket and contaminated some 
chewing tobacco. About two hours after chewing some ()f the 
tobacco the man became ill and suffered from nausea, a feeling of 
tightness, stiffness, and pain affecting the jaws, and soreness of the 
throat. These symptoms increased in severity for a time, but ajiart 
from the sore throat, they had passed off by the following day.' 

A labourer swallowed, in its concentrated form and with fatal 
result, b ounces of D.D.T. emulsion intended to be diluted four 
hundred times. The emulsion had been made for spraying mushrooms 
and contained 20 per cent. D.D.T. dissolved in methylcyclohexanone, 
40 per cent. The post-mortem dissection showed ])ulmonary and 
gastro-intestinal congestion. The amounts found in the stomach 
were :—D.D.T. =34 grammes and methylcyclohexanone = 2-4 ounces. 
The concentration of D.D.T. was in the region of oOO milligrams 
per kilogram of body-weight. Death may have been due to 
D.D.T., or to methylcyclohexanone, or to both acting in combination. 
Methylcyclohexanone is not a recognised industrial poison and no 
cases of poisoning by it have been described. Tbe balance of evidence 
points to death being primarily due to D.D.T. though there can 
be little doubt that the solv^ent assisted the toxic action of the 
compound.® 

Hill and Robinson ® state that the effects of D.D.T. poisoning 
as observed in the case of a child and in ex])erimental work on 
baboons consist of inco-ordination and paralysis of the legs im¬ 
mediately preceding death and pidmonarv oedema on post-mortem 
examination. 

Amphetamine sulphate or benzedrine sulphate. 

This substance is a white, odourless ])owder which is preimred 
by neutralising benzedrine in alcoholic solution with suli)huric acid. 
It has a marked stimulating effect on the central nervoiis svstem 
manifested by a diminution in the sensation of fatigue, an increase 
m mental activity, and euphoria, and thus its clinical use is both 

do.sage collapse and even syncope may 
esult A case of accidental poisoning has been reported'by Hertzocr 
k,.rIstron., a",l Beelitel.'» .A child ago<l twelve months took 4(1 n.illh 
gramnies, in addition to a number of ferrous suliihate tablets 
3 grams each (see p. obb). The baby became drowsy cyanotic and 
semi-coniatose. It vomited brownish material. Ga'st’ric lavaS u is 

file process there was failure of breathina 
^^hI0h, however, was established by artificial respiraticin. fS 
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occiiiied nineteen and a quarter hours after admission to hospital. 

The post-mortem findings included reddish blotches on the skin, 
generalised oedema of the lungs, and pulmonary petechial haemor¬ 
rhages. The adrenals showed haemorrhagic discoloration. 

Beryllium. 

Beryllium co])per alloy is extensively em})loyed in the manufac¬ 

ture of precision and other instruments. The fumes and the dust 

in the ])rocessing of the ore have occasioned indu.strial poisoning 

and Ordstrand, Hughes, l)e Nardie, and Carmody have written 

an authoritative paper on the subject. They state that during the 
})ast four years, one hundred and seventy cases of poisoning have 

occurred among the workers in three plants ])roducing beryllium 

and its alloys. The toxic manifestations recorded include dermatitis, 

chronic skin ulcer, and inflammatory changes in the respiratory 
tract. The most severe res])iratory manifestation was pneumonitis, 

responsible for five deaths in the recorded cases. Most of the patients 

had contact with beryllium sulphate, fluoride, or oxyfluoride. The 
symptoms of chemical ])neumonitis consisted of dys])noea, substernal 

pain, cyanosis, and cough with blood-stained sputum. X-ray 

examination of the lungs some two to three weeks after the onset 

of symj)toms showed “ diffuse haziness of both lungs, soft, irregular 

intervals of infiltration with peribronchial maskings, and the appear¬ 

ance of large or conglomerate nodules in the lung fields.” The 
lung fields cleared after one to four months. Autopsies in five 

ca.ses showed atypical pneumonitis. A case of death stated to have 

been due to beryllium jmisoning has recently been reported in 

Britain.^- 

Radio-active substances.*^ 

In the course of industry, exposure of the workers to radio-active 

substances is associated with the contact of radio-active ores and 

the products of these ores. It may also occur in the course of 

})reparing or applying self-luminous compound in connection 
the hands and figures on clocks and watches or to various parts o 
other apparatus. In the manufacture of .self-luminous paint, or 

comiiound, a small (juantity of a radium salt is used together mt i 
zinc subihide crvstals. Industrial exposure to radio-active sub¬ 

stances has resulted in necrosis of bone, malignant growth of bone, 

jmhnonary carcinoma, and various ])rimary blood diseases. 
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CHAPTER XXV 

THE EFFECTS OF THE ATOMIC BOMB 

THK jirincipal effects comprise blast effects, tliermal effects, 
and the effects of radiation. The blast effects are similar 
to those following the detonation of high explosives (see 

]). 321), while the thermal effects fall within the category of 
burning (see p. 213), which is caused primarily by the infra-red and 
nltra-red radiation ])rodiiced during fission. The process of atomic 
fi.ssion gives riiit to radio-activity by releasing penetrating particles, 
neutrons, and radiation, which are directly harmful to the human 
subject, by fission products which are radio-active, and by materials 
which, penetrated by the released neutrons, become radio-active. 
The term radiation includes gamma radiation, beta radiation, and 
al})ha radiation, together with the effects of neutrons. Gamma rays 
and neutrons have the jiower of jienetrating the unshielded body, and 
give rise to both external and internal effects, while alpha rays and 
beta rays are harmful when the source of such rays is within the 
body, it should be noted, however, that beta rays in large external 
doses are capable of producing severe skin lesions over unshielded 
parts of the body, des])ite the fiict that no direct internal radiation 
effects may be noted in the body. 

Atomic radiation produces its effects on tissue cells by ionisation, 
and speaking broadly, it may be said that the effects of all these 
radiations may cause tissue destruction in whatever tissues they 
jiass through. Immature cells, or cells in an active state of division, 
for example, haematopoietic and reproductive tissue, are the most 
sensitive to the effects of radiation. Subjects ex})osed to severe 
penetrating radiation, if jirotected from flashburn and from direct 
injurv were not found to show any immediate illness, but after an 
interval of about twenty-four hours, characteristic symptoms of 
nausea, vomiting, and fever developed, although death rarely ensued 
in less than a week. After the onset of the illness, if the patient 
survived until the second week, diarrhoea, accompanied by luemor- 
rhage from the intestinal tract, and general malaise became marked. 
Later, in severe cases, tlie jiatients suffered from blood formation 
deficiency. Radiation exercises its effects on the ])rimitive cells in 
the bone marrow and, in severe cases, it may virtually destroy the 
bone marrow, and tluis deficiency in red and white cells together 
with blood-])latelets, heralds a grave condition. With reduction o 
blood cells progressive ana?mia becomes manifest, as the white cei 
count declines, lowered resistance with infection of the moutli, am 
gangrene of the lips, tongue, and occasionally the throat s^P^rvenes, 
and with the reduction in jilatelet formation, ha'iiiorrhages 
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the skin, the retina, the intestiiies and kidneys constitute an 
additional advent. Death brought this picture to a close probably 
in from one to three weeks when it had reached its ]ieak after the 
ex])losions of the atomic bombs at Hiroshima and Nagasaki. It is 
thought that gamma rays ultimately caused the death of nearly 
everyone who was fully exposed to them up to a distance of halt 
a mile from the centre of the damage. 

Regarding the effects of radiation on human reproduction, the 
most striking are that, at a distance u]) to a thousand yards from 
the centre of the damage, all surviving pregnant women, with 
pregnancies from two months onwards, had miscarriages. At a 
distance up to one and a quarter miles from the centre of the damage, 
surviving pregnant women either had a miscarriage, or gave birth 
to a premature child which survived its birth only for a very brief 
period. Even beyond this range, up to nearly two miles, only aboiit 
one-third of pregnant women gave birth to what a{)peared to be 
normal children. Two months after the ex})losion, miscarriages, 
abortions, and premature births were nearly five times as frequent 
as prior to the liberation of atomic energy, and formed more than 
a quarter of all deliveries throughout Hiroshima. Investigation has 
also shown that a high proportion of the male })opulation in 
Hiroshima, who were in the region of perhaps three-quarters of a 
mile from the centre of the damage, have reduced power of repro¬ 
duction. It has been found that recoverv from this condition occurs 
(see p. 684). 
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CHAPTER XXVI 

FOOD POISONING 

Food poisoning in its ei)ideniic form is properly the concern 
of the Medical Officer of Health, though in special circum¬ 
stances medico-legal issues may be involved, particularly in 

the sporadic case. In its widest sense the term implies poisoning 
by articles of food, due either to contained toxic princii)les, metallic 
or otherwise, or to pathogenic micro-organisms : the more usual 
implication is that of illness due to invasion of the body by members 
of the Salmonella grou]) of bacteria or their toxins. More recently 
it has been shown that certain other organisms including staphylo¬ 
cocci, the dysentery bacilli, and Clostridium Welchii may be con¬ 
cerned in outbreaks. The severe and usually fatal illness due to the 
sporing and anaerobic B. botulinus is frequently regarded separately, 
though the mechanism of transmission of botulism is, for practical 
purposes, the same as that of the other bacterial forms. 

Bearing in mind the wide sense of our title it will for the present 
purpose be most convenient to group the types of food poisoning 
as Food Idiosyncrasy, Vegetable Poisons including Fungi, Animal 
Poisons including Shellfish, Chemical Poisons, and Bacterial Food 
Poisoning including Botulism. 

Food idiosyncrasy. 

This may be defined as sujiersensitivity to certain articles of 
diet, generally protein in nature, as a result of which their consumj)- 
tion is followed by illness, the common sym])toms of which are 
nausea, vomiting, diarrhoea, and the presence of an exanthem, 
usually urticarial in character. Victims of this condition rarely 

allege food poisoning. 

Vegetable poisons. 

These are of wide occurrence in nature though happily restricted 
in Britain The leaves of rhubarb mav occasion a fatal illness from 
tlieir oxalic acid content (see p. 530). Certain of the yetclies 
notably Lathvrns sativns, ajtpcar to i)lay a part in t le causation of 

a inaiailv attenile<t liy i,ara,,legia anil ‘^'1“'™ 
as lathwisni, tlioiigli it i.s noiv siiggestccf that the conilition is to 
some eitent a ileticieney tlisease. Tfie berrie.s and leaves of .yropa 
be hidonna (.see ,i. (i(i4) anil the polls of yiliurniin, viilgare (see p. 
05 all of which may be eaten by cliildreii, are further examples 
of iion-fiingns vegetable poisons. In one case of interest recorded 

G88 
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some years a^ro belladonna leaves became accidentally admixed 
with sage employed to stuff a roast and ])roduced symptoms ot 
atropine poisoning within ten minutes. , r • 

The toxic jminciple solanine is |)resent in concentrated torm in 
])rematurely gathered and S])routing potatoes. A recent outbreak 
of solanine poisoning at Cyprus inyolving fifty persons proved to be 
due to the eating of potato shoots which, it trans]fired, contained 
five times more solanine than did the tubers (see p. (>52). 

The so-called “ mushroom poisoning ” results from the ingestion 
of certain toxic fungi which resemble Agariciis campestris, the 
edible mushroom. The species mainly involved in this country 
are Amanita phalloides, in which case the incubation period is some 
ten hours, and A. muscaria, with a latent period of two to six 
hours. The general symptoms include gastro-enteritis, prostration, 
delirium, and finally coma. There may in addition be nephritis or 
even anuria. Poisoning by A. phalloides, of which some three hundred 
fatal cases are on record, may be attended by a mortality of 50 per 
cent. Death from A. muscaria is, however, rare. The alkaloid 
muscarine isolated from A. muscaria and the amanita toxin of 
A. phalloides are probably not the sole toxic factors concerned. 
Muscarine, which is antagonistic to atropine, appears to stimulate 
the post-ganglionic parasym])athetic receptors, resulting in diminu¬ 
tion in the rate and force of the heart and contraction of the pupils, 
together with disturbance of accommodation. 

The ])Ost-mortem appearances in fungus jjoisoning are marked 
post-mortem lividity, engorgement and inflammation of the gastro¬ 
intestinal mucosa, and hyperfemia of the meninges. Rigor mortis 
may be appreciably diminished. 

Ergotism (see p. (>72) is a specialised type of vegetable poisoning 
due to Claviceps purpurea, a fungus parasitic on the rye plant. 
The disease may occur in epidemic form, as at Manchester some 
years ago, when u]iwards of two hundred persons were affeeted. 
Symptoms, which are associated with the eating of infected rye 
flour, may be local, including vasomotor constriction and even 
gangrene of the extremities, or generalised in the nervous system 
y ith formication and paroxysmal convulsions. The suspect Hour 
\\hen heated with a strong solution of potassium hydrate yields the 
herring-brine odour of trimethylamine (see p. 714)." 

The general treatment of fungus poisoning is for the most part 
symptomatic. Emetics may be given, and lavage of the stomach 
either with plain warm water or with dilute solutions of potassium 
permanganate has been found helpful. Morphia is useful for the 
abdominal cramp. Oxygen may be required when asthmatic crises 
predominate, and subcutaneous or intravenous salines may be 
employed to combat collapse. Stimulants should be given in 

Poisoning by honey, which occurs from time to time, is due to 
toxic substances gathered by the bees from species of azalea oleander 

Xe2,,l,on.'“ 
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Animal poisons. 

These as here described must not be confused with certain 
])roducts of decomposition which appear in dead meat and which 
ma\’ ])roduce illness, but are to be regarded rather as toxic principles 
present in the living animal. They are perhaps most common 
among the fishes. The roe of pike and the musculature of sturgeon 
are poisonous during the spawning season. 

Poisoning by Mytilus edulis, the edible mussel, has been recog¬ 
nised for more than a century. A mild form of the illness, showing 
a very short incubation period, often only a few minutes, and 
characterised by intensely itchy urticaria with asthma on occasion, 
is known in the north of England as “ musselling ” and is most 
probably anaphylactic. 

Chemical poisons. 

Among trade processes of food manufacture which utilise 
chemicals, the hydrolysis or inversion of starch to sugar by com¬ 
mercial sulphuric acid takes a prominent place. The acid, made 
from iron pyrites, which is invariably contaminated with arsenic, 
contains the poison and may thus transmit it to the finished food 
product. Beer and confectionery which may emjdoy invert sugar 
have also been responsible for outbreaks of arsenical poisoning. 
Baking powder “ improved ” with acid calcium phos})hate may derive 
arsenic from the same source. The varnish used to lacquer tinplate 
containers, and to polish sweets, has also yielded thf poison. 
Arsenic may reach apples too when its solution is employed in 
orchards. Prosecutions have been made for the ])resence of pro¬ 
hibited amounts of arsenic, on apples, alleged to have been due to 
spraying of trees. Cider, beer, lemonade, or other ])lumbo-solvent 
liquid stored in lead tanks or bottled in sij)hons containing lead 
fittings may occasion poisoning by this metal. Pea, cheese, and other 
foil-wrapped commodities may iii like manner become contaminated. 
Lead-glazed vessels mav yield their metal to foods cooked in them. 
Rathmell and Smith ^ record a unique case of acute plumbism in a 
child, aged twentv-two months, after drinking orange juice from toy 
dishes which by^analysis showed a lead content. Lead solder in 
domestic cooking utensils may occasion lead poisoning. Poisoning 
by tin (see p. 5()6) usually results from solution of the metal from 
tinplate containers by acid fruits or shellfish. It is worth noting in 
such cases that the solid part of the contents inay contain more tin 
than the liquid. Two grains of tin may constitute a poisonous dose. 
Enamels containing antimony (see ]). 552) in the form ot bbaDs* 
used as an opacifying agent, have sometimes lieen attacked aiK 
dissolved by lemonade and other acid drinks, with the iwoducticn 
of illness. ‘ In one such outbreak, for example sixty-five mmses 
were poisoned by lemonade which had been made from the fresh Ruit 
in cheap white-enamelled jngs. There rvere no fataht.es. Zme 
(see p. 565) is rarely a cause of poisoning, hut consumers of dessert 
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fruits such as apples which have been cooked in zinc receptacles 
have before now received emetic doses of the metal. \ arious metallic 
poisons formerly occurred in foodstuffs as dyes or preservatives, 
including salts of antimony, arsenic, cadmium, chromium, copper, 
lead, mercury, and zinc as colouring matters, and boron, salicylic 
acid,’ and formaldehyde as preservatives. Cases of poisoning 
by cadmium deriving from refrigerator fittings have lately 
been reported. The Public Health (Preservatives, etc., in bood) 
Regulations, 1925-40, prohibit all save scheduled colours and 
limit the preservatives to benzoic and sulphurous acids and 
sodium or potassium nitrite, and these only in specified amounts 
in certain foods. 

Other examples of chemical food poisoning include illness due 
to the use of cutlery cleaned with cyanide plate powder, and the 
“ ginger paralysis,” which occurred in the United States and was 
caused by the adulteration of fluid extract of ginger with tri-o-cresyl 
phosphate (see p. 6S1). 

Bacterial food poisoning. 

Infections such as typhoid fever, dysentery, scarlet fever, 
and diphtheria may be borne by articles of diet, and are thus, 
technically, examples of food poisoning. The foodstuffs mainly 
involved are milk, ice-cream, shellfish, green vegetables, and 
fruits. 

More often, however, the illness is true bacterial food poisoning, 
frequently, though not invariably, associated with canned food ami 
formerly known as ptomaine poisoning. Eggs, especially those of 
the duck, are not infrequently the vehicle of infection. The 
term is a misnomer, since ptomaines, chemical substances related 
to amines, are harmless when administered by the mouth. Bacterial 
food poisoning is mainly due to various strains of the Salmonella 
group which multiply in the intestine, producing acute enteritis, and 
may also cause a general bacteriaemia. It is difficult to place the 
causal agents in an order of frequency, but the commonest in this 
country is B. acrtrycke, so called from its first recognition at H^rtrycke 
in Belgium. The bacillus of Gartner, B. enteritidis, also occurs 
widely m outbreaks. More recently the Salmonella types “ Neuqiort,” 

Stanley, and Thomson ” have shown an increased prevalence. 
Man IS rarely if ever a carrier of Salmonella infection, save in the 
most transient way during convalescence, but certain of the lower 
annuals such as rats and mice may harbour the pathogens for con¬ 
siderable periods and may thus be a reservoir of infection for the 
Iniman subject. 

The geiieml .symptoms of Salmonella infection are abdominal 
cramp, \omitmg, and diarrhoea. The bacteria are present in 
the intestine during the attack. From 50 to 100 per cent 

y 8 on the whole low and varies from 1-1 to LH per cent 
Ihe degree and course of the illness depend entirely on tvhether 
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the living bacillus, or merely its toxin, has been taken into the body. 
Ihe differential points concerned may be summarised in tabular 
form :— 

When due to bacillus. When due to toxin. 

Incubation period Two to three days. A few hours. 
Course Slo\v. Rapid. 
Food . \hsible change in 

character occasion¬ 
ally but not usually 
present. 

Not visibly affected. 

Fatality May occur. Rarely occurs. 

The disease is most prevalent in the summer months, particularly 
when the living bacterium is concerned. Toxin outbreaks do not 
exhibit a seasonal preponderance. When the living bacterium has 
been at faidt it may usually be recovered from the food as well as 
from the vomit or faeces of the patient. When, on the other hand, 
the toxin has been to blame, feeding experiments with animals alone 
can demonstrate its presence. 

It has been estimated that almost one third of food poisoning 
outbreaks in Britain are due to staphylococcal intoxication, and are 
frequently associated with such commodities as artificial cream, 

pastry, and confectionery. 
In investigating an outbreak of food poisoning it is essential 

to obtain samples of the peccant foodstuff and particularly of the 
individual portions served to the patient, since oving to the 
notoriously erratic distribution of the organisms in food, the patient 
alone may have received a charge of the bacteria. Material such 
as fa?ces or vomit should be sent to the laboratory with the least 
possible delay. Agglutinins to Salmonella strains are demonstrable 
in the blood after the seventh day of illness, and usually persist 

for a few months. . .11 

In seeking to trace the source of the illness it inust be remembered 
that all the commodities eaten at the suspect meal slioidd be 
examined and not merely those which seem a likely vehicle for t le 
ort^anisms. When a bacterial investigation fails to confirm tlie 
diagnosis, ap])ropriate chemical tests should lie performed. . , 

Canned foods are not infrequently the vehicles of bacterial food 
noisoninc^. When anaerobic decomposition is present the tin may 
L “ blown.” Canned foods contaminated by Ha inonella orgamsn s 

rarely present changes in appearance or taste and are not as a 

characterised by ])utrefactive odours. 
It is worth noting in conclusion, that foods jiacked m glass arc 
f^i ' i Ipss s-ife than those put up in tins, since the glass 

on the whole ‘ .‘A, . j be processed to the temperatures 

=::rrto1<~ri"S Processing in the canned.foo<l 
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industry is the final high-temperature heating to which the tins are 
exposed before labelling and despatch. _ 

When an outbreak of food poisoning is brought to the notice ot 
a general practitioner in England and Wales, it is his duty under food 
and drugs legislation to notify the medical officer of health of the 
area. In Scotland, the practitioner shoukl inform the local medical 
officer in order that the ajijiropriate community steps may be taken. 

Appearance of an unopened 
sound tin containing food. 
Note concave appearance of 

end. 

Fig. 232 

Appearance of a “ blown ” 
tin containing food. Note 
conve.x appearance of end. 

Cases of prosecution for food poisoning are reported from time to 
time. 

It not infrequently happens that foreign bodies are by accident 
or carelessness included in articles of food. Nails, broken glass, 
pieces of string, cigarette stubs, cockroaches and the like from 
time to time appear. Their discovery, coupled m ith the fear that some 
of the foreign substance may already have been eaten, is sufficient 
in highly strung individuals to precipitate an attack of illness which 
may closely simulate food poisoning. Not uncommonly a medico¬ 
legal issue is raised in these cases and the practitioner has to be on 
his guard. In a case which came under the writer’s notice the 
offending substance was a small beetle of the genus Nijitus, which 
is commonly present in old houses. The patient, a nervous, rather 
delicate female, was violently sick for a week and suffered also 
from diarrhoea, colic, and recurring bouts of nausea lasting over 
a fortnight. There was no doubt that the effect was mainly 
psychological. A comprehensive investigation was undertaken, 
includmg a clinical and serological examination of the patient and 
chemical analysis of the peccant food, in this case a soda scone. 
All tests for bacteria and jioisonous substances were negative. 

Occasionally, crystals of ammonium-magnesium phosjihate form 
in canned salmon and may be mistaken for glass. The addition of 
vinegar, m which the crystals are soluble, readilv settles the question 
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v/ Botulism 
(Latin ; botulus, a sausage). 

1 his fatal type of food poisoning is due to B. botulinus (Clostridium 
l)otnliniim), Types A and B, a sporing anaerobe whose normal habitat 
is garden soil. The exotoxin excreted by this organism is one of 
the most powerful known. The disease, also known as allantiasis, 
is ]wevalent both in Middle Europe and in the United States. The 
outbreaks in Europe are due in most instances to meat or meat 
foods, whereas those in America are caused principally by vegetable 
products such as olives, string beans, asparagus and the like. The 
incubation period is usually less than forty-eight hours and may be 
as short as four hours. The disease commonly begins with diplopia, 
which is rapidly followed by progressive paralysis of the eye 
muscles and finally those of the lids, producing complete ptosis. 
Involvement of the larynx soon ensues, articulation becomes faulty, 
and res])iratory })aralysis with extension to the breathing centre 
closes the scene. Only in a few cases is there vomiting. The 
unfortunate patient is usually conscious to the end. 

Though by no means present in all instances, a rancid butter 
odour is often discernible in the affected foodstuff. 

The outstanding British outbreak occurred in Scotland at Loch 
Maree in 1922, when all of eight persons who partook of sandwiches 
made from potted duck paste died. The average incubation period 
was twenty hours. Six of the patients were dead within forty-eight 
hours and the remaining two lingered for several days. Bruce 
White found the duck paste rich in B. botulinus. Antitoxic sera are 
available which are narrowly type-specific. The appro])riate type 
serum should be administered immediately in all suspect cases. 
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PLANT IRRITANTS, ARROW POISONS, 
STINGS AND BITES 

The stinging or wounding propensity is widespread in nature 
both in plants and in animals. In the latter the mechanism 
is either defensive or is employed to stun prey. 

Contact with plants. 
Many plants cause severe irritation when their acrid juices 

come into contact with the human skin. Flowers, leaves, and 
even l)arks may be concerned in the production of the lesions, 
which are conveniently grouped under the general title, dermatitis 
venenata. Clinically, the effect is commonly an acute erythema. 
When, as in the case of flowers, the plant has been pressed to the 
face so that its fragrance may be sampled, the lesion invades the 
features and the accompanying oedema may result in closure of 
the eyes. There can be little doubt that personal idio.syncrasy 
plays a large part in determining the occurrence of such dermatitis. 
Of flowers or leaves which may produce the syndrome there may be 
mentioned Clematis (Traveller’s Joy), Chrysanthemum, Geranium, 
Nasturtium, Narcissus (Daffodil), and Ranunculus (Buttercup). 
Special mention is required for Rhus toxicodendron the three-leaved 
poisonous ivy, sometimes termed sumach vine, which is a native of 
America and is known in this country as Ampelopsis hoggii. Rhus 
dermatitis is acute and is complicated by vesicles or even bullae 
which at times assume a pemphigoid eharacter. Almost equally 
severe upon the sensitive skin are certain species of Primula, notably 
P. obconica and more especially P. sinensis, the Chinese primrose. 
As a buttonhole, at table, or in the greenhouse, primula claims its 
victims. That actual contact with the plant need not be necessary 
is illustrated by a characteristic case quoted by Sir Norman Walker."^ 

Barks and woods which may occasion papulo-v^esicular dermatitis 
include birch, mahogany, satinwood and teak. Sawdust of such 
woods employed as packing material may suffice to produce the 
effect. ‘ 

Closely akin to the toxins of vegetable origin are the arrow 
poisons, of which there is a considerable range showing both 
geographical and tribal variation. Besides the poisonous principles 
obtained from plants, venoms of insects and reptiles may be 
employed to smear arrow heads. In East Africa the chief plant 
arrow poison is that prepared by decocting and concentrating 
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tlie bark of the Acocanthera shrub. Strophanthus is used in 
the Congo and Gold (bast. Malay tribes favour prei)arations of 
Stiychnos (see p. (ihh) and often use them l)y means of dart and 
l)lowpipe. Epecies of Strychnos containing tlie active principle 
curare have a vogue on the Amazon. The characteristic paralyses 
of the voluntary muscles and the accompanying anxiety state 
produced by this poison are well known. 

Arrow ])oisons may remain long active, as is instanced by the 
case of a housemaid who was accidentally pierced by an Indian 
arrow while dusting tro])hies. She collapsed half an hour later and 
showed shallow breathing with feeble pulse. Artilicial respiration 
was performed for two hours before consciousness was fully 
re-established, and some drowsiness persisted for several days. 

in cases of arrow or dart poisoning, treatment, which must 
im])eratively be immediate, consists in firm proximal ligation at the 
site of wounding and irrigation of the lesion with 5 jier cent, potassium 
permanganate. Stimulants are generally required and morphia is 
necessary as an antidote to members of the Strychnos group 
(see ]). (iOO). 

Contact with animals. 

The animal kingdom jiresents many examples of the toxic 
pro])ensity, ranging from the mild irritation jiroduced by simple 
aquatic forms to the lethal effect of the more poisonous snakes. 
Lowly exam]des are the stinging jelly fishes, one of which, Gyanea, 
or “ lion’s mane,” is familiar to bathers. Contact jiroduces 
formication and erythema, often severe. In a case which recently 
came under the writer’s notice, involving a girl aged twenty-one, 
contact with Gyanea occur red in the left deltoid region. Within a few 
minutes there was severe and spreading erytliema accompanied by a 
burning sensation in the thi-oat and muscular pain sufficiently severe 
to require moi'jrhia. Faucial sjrasin persisted for some hours, after 
which the symptoms slowly abated. The phylum Arthi-0])oda, 
which ranks iiext above the worms, includes a variety of classes 
rejrresented by the true insects, centipedes, s])iders, ticks, and 
Crustacea. The arthrojrods are injurious to man in various ways. 
The Leiridoptera include many irritant forms, mainly represented 
by the urticating moths whose larva? jmssess hairs or s])ines endowed 
with the stinging effect. The caterpillar of tlie tiger moth, known 
as the “ woolly bear,” may cause severe rlermatitis, especially in 
allergic subjects, and that of the puss tussock moths, swelling, 
nainsea, and even ])aresis. Ingestion or inhalation of the hairs may 

cause .serious internal disturbances. 
The biting Dijitera are numerous both at home and aluoad. 

The slender mouth jiarts of Phlebotonius, the sand Hy, can inflict a 
ooLsonous wound. The bite of the ano]iheline mo.squito may produce 
marked irritation and even se])sis, as may also the puncture of 
Gulex pipieiis, the common British gnat. A young nuHlical woman 
was tlirice bitten on the forehead by m.sects which from then 
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descri])tion ap})ear to liave been culiciiie mosquitoes, most probably 
Theobaldia. Within one minute large bnllie had formed in the area 
of the bites. Some five minutes later generalised urticaria had 
develojied, accompanied by (edema, drowsiness, and some dysimoea. 
These symptoms jiersisted for about eight hours and then slowly 
subsided That the lilood-thirsty female of Haematopota, the 
common cleg or horse-fiy, can cause a ])oisoned lesion is well known, 
and during a summer camp the following typical case came 
under personal notice. A boy aged twelve, wearing the kilt and 
open sandals, was bitten at two places on the thigh and also below 
the knee and on the instej). Within three hours the affected limb 
was highly oedematous and showed marked vesication. The inguinal 
glands Avere slightly enlarged and there was malaise. The condition 
took ten days to subside and there was minor sloughing at one of 

the bites. 
Perhaps the mo.st common offenders, however, are bees and 

wasps, which belong to the order Hymenoptera. Bee venom is in 
toxic doses both neurotropic and haemolytic, though the worst effects 
are usually from oedema and shock. A single sting in the region of 
the throat may kill from suffocation : multiple stings, as from a 
disturbed .swarm, are usually fatal. In su])ersensitive subjects, 
choking sensations, sliallow breathing, cyanosis, and generalised 
pain may follow the sting. Cases of sudden death following wasp .sting 
have been reported by Dyke.- A man aged forty-four was stung on 
the right tem})le. His face l^ecame suffused and he fell down almost 
immediately. When seen by a doctor twenty minutes later he was 
dead. At autop.sy tlie lungs Avere found to be congested and the 
thymus enlarged. In another similar instance the patient, a Avoman 
of sixty, Avas stung in tlie neck. 81ie almost immediately fell ill and 
decided to lie doAvn. While proceeding to her bedroom, .she collapsed 
in the hall and died in a short time. No evidence of disease Avas 
found post-mortem. Among the Arachnida, Avhich differ from the 
Insecta by having no true jaAvs, the Hcorpions, Avhich are capable 
of infiicting a sting accompanied by respiratory paralysis, cyanosis, 
and shock, and certain of the s})ider.s, Avho.se lute may be highly 
toxic, are outstanding. Children in North America, and in Australia, 
may suffer from tick fever, Avhich resembles i)oliomvelitis and results 
from the toxic bite of Dermacentor. The bite of'^Latrodectus the 
“ black widow ” spider, is followed l)v abdominal rigidity Avhich 
may closely simulate, and has been mi.staken for, that follow iim 
intestinal perforation. Opiates may be required for the .sev-erf. Tiling 

to sodium bicarbonate ])a.ste or Eau de Javelle - 
.syncope demands ai)i)ropriate internal medication. 

the stinging ray, are perlu 
The AveeA'er resembles the 

Of the poisoiKjus fishes, . .li ' .. . 
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situated on the dorsal Hn and gill covers are the source of the toxin 
vyhich IS employed to stun prey, but which is highly irritant to the 

Snakes belong to the order Reptilia, which includes the Lacertilia, 
or lizards, and the Ophidia, or serpents. Snake-bite is commonly 
legaided by the juiblic as invariably fatal, unless treated. Actually, 
of some 2,000 recorded species of Ophidia, those venomous for man 
are relatively few and belong to two families, the Colubridge and the 
Viperidie. Snakes do not sting, as is popularly supposed. Their 
])oison is contained in buccal glands and is inoculated by the act of 
biting. A few species, such as the spitting cobras, can eject the 
])oison in a stream. The venom, of which there are two kinds, is 
a clear, amber-tinted fluid containing modified proteins and toxic 
jirinciples such as hsemolysins, coagulins, and the like. In certain of 
the Australian colubrines both types of venom may occur in the 
same reptile. The poison of the viperine snakes acts mainly on the 
vascular, while that of the colubrines attacks the central nervous 
system. The mortality from all types of snake-bite is in the 
neighbourhood of 40 jier cent., though the total annual death- 
rate from this cause in a countrv such as India mav exceed 
20,000. 

The colubrine snakes, which preponderate amongst the poisonous 
varieties, include the cobra, the coral snake, the mamba, the krait, 
and the hamadryad or king cobra. A bite from one of these is 
attended almost immediately by severe pain, rapid cedema, and 
inflammation of the wound, and is soon followed by a})athy, paralysis, 
coma, and death. Shoidd the patient survive the paralysis, recovery 
may be expected. 

Vuperines include the European viper, or adder, the Russell’s 
viper, or daboia, the rattlesnake, and the phoorsa, all of which 
may produce fatal effects. The symptoms following the bite of the 
tlaboia, for example, are local pain, oedema, and ecchymoses or other 
hiemorrhage, together witli collapse, thready pulse, and loss of 
consciousness. The local lesion later becomes further aggravated 
and not uncommonly is the seat of suppuration, sloughing, or 
gangrene. These secondary local phenomena are particularly marked 
in the case of the rattlesnake. The British viper produces a train 
of svmptoms resembling those due to the daboia but of milder 
type. Viper bites are, however, not infrequently fatal. 

Lizards though fearsome are, save in one instance, non-poisonous. 
The toxic exception is the desert-dwelling genus Heloderma of which 
the two species H. horridum and H. suspectum are known as “ Gila 
.Monsters.” Their bite is severe but not necessarily fatal. 

Treatment of snake-bite. 

Local measures such as firm proximal ligation may be of some 
avail, particularly in cases of poisoning by a viperine. Free mgision 
of the wound followed by thorough suction ejtlier with the moutli 
or by means of a breast pimip. Treatment by permanganate crystals 
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is now (lei)recate(l by experts, as is the use of the cautery. Adrenalin 

lias been found helpful in paralytic cases and artificial e 
often required. Sucking of the nnexcised wound is useless, as is the 
exhibition of alcohol or strychnine. Antitoxic sera prepared from 
horses and known as antivenenes, are now available, but posse.. 
certain drawbacks. They must be strictly homologous, h or example, 
viperine antivenene to, say, the daboia, is u.seless m cobra poisoning. 
The dose should be at least 100 millilitres, given intravenously^ 
Good results are now claimed from early intravenous injection ot 
iiolvvalent antivenene serum (80 jier cent, colubrine with 20 per cent, 
viperine) in cases where the species of the offending snake is not 
known with certainty. Dosage of antiyenenes should be m inyerse 
proportion to body‘weiglit, children receiying seyeral times the 

official adult amount. 
As regards general treatment it is of the greatest importance to 

reassure the patient, and to combat the physical shock. Black 
coffee, or caffeine, is beneficial. Alcohol and morphine should in 

all cases be ayoided. 
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APPENDIX 1 

USEFUL WEIGHTS AND MEASURES 

(Conversion Data) 

15 grains = 1 gramme. 
437i grains = 1 ounce. 
To convert ounces to grammes, multiply by 28-35. 
1 ounce = 16 drachms =28-35 grammes. 
10 ounces = 1 pound =0-453 kilogram. 
To convert stones to kilograms (approx.), multiply by 0-35. 
To convert kilograms into pounds (approx.), multiply by 11 and 

divide result by 5. 
To convert pounds to kilograms (approx.), multiply by 5 and 

divide result by 11. 
10 minims =0-6 millilitre (approx.). 
30 millilitres = 8-5 drachms = 1 ounce (approx.). 
1 millilitre = 17 minims (approx.). 
1 litre =35-125 ounces = 1-75 ])ints= 1,000 millilitres. 
To convert centimetres into inches (approx.), divide by 2-5. 
To convert inches into centimetres (approx.), multiply by 5 and 

divide by 2. 
To convert feet into centimetres, multiply by 30-5. 

Temperature. 

To convert degrees Centigrade to degrees Fahrenheit, multiply by 9, 
divide by 5, and add 32. 

To convert degrees Fahrenheit to degrees Centigrade, subtract 32, 

multiply by 5, and divide by 9. 

7(1(1 
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WEIGHTS AND OTHER DATA OF ORGANS 

Adult organs.^ 
(Average Weight) 

Adrenals 
Brain— Female 

Male 
Heart— Female 

Male 
Kidneys— Right 

Left 
Lungs— Right 

Left 
Liver 
Ovaries . 
Pancreas 
Spleen 
Thvmiis 

6-0 grm. 5-0 to w V, « 
1250-() „ 1275-0 
1365-0 „ 
250-0 „ 
270-0 „ 

480-0 
420-0 

1440-0 
4-0 

60-0 
155-0 

1450-0 
280-0 
360-0 
140-0 
150-0 
680-0 
600-0 

1680-0 
8-0 

135-0 
195-0 

14-0 
26-2 

At birth 
End of second year 
Then decreases until gland disappears. 
A rapid diminution occurs at puberty. 

Uterus— Nulliparous ..... 40-0 to 50-0 grm. 
Multiparous .... Increased by 20-0 ,, 

Note.—These weights should be interpreted in relation to size 
of subject. 

Other data. 

Diameter of aorta ...... 1-7 to 3-0 cm. 

Uterus 
Nulliparous Measurements. 

Length 
Breadth 
Thickness 
Length (cavity) 

7-0 cm. 
4- 0 „ 
2-5 „ 
5- 0 „ 

Multiparous Measurements. 

Increased 1 cm. or more. 

5-7 cm. 

Organs of new-born child.^ 

(Average Weight) 
Brain . . . 
Thymus • • . . . 
Heart ...... 
Lungs (together) .... 
Spleen ...... 
Kidneys (together) .... 
Testicles ..... 
Liver ..... 

Reference 

1. ‘ Post-mortem Appearances,” Ross. 

380-0 grm, 
14-0 „ 
20-6 .. 
58-0 
11-1 
23-6 

0-8 
118-0 

>5 

> 9 

99 

99 

Oxford Lhiiversity Press, 



APPENDIX I! 

CHEMICAL TESTS 
(Note.—Substances are arranged alpliabetically.) 

Acetanilide. 

If a small ])ortion of the drug is tested by the sul])huric acid-potassium 
dichromate test a red colour changing to bluish-green is produced. Unlike 
phenazone, it does not react with ferric chloride. 

If a portion of the extract, or residue, containing acetanilide is boiled with 
4 millilitres of fuming hydrochloric acid, evaporated, cooled, and about 2 to 4 
millilitres of saturated, aipieous carbolic acid solution and a few dro])s of freshly 
prejiared calcium hypochlorite solution are added, a reddish-violet colour will 
develop and deepen on shaking ; a solution of ammonium hydroxide floated on 
as an upper layer will assume an indigo-blue shade, while the under layer will 
retain a red colour. 

Acetic Acid. 

Distil or steam distil and make distillate alkaline with sodium hydroxide solution. 
Rva])orate to dryness on a water bath. 
Warm ])ortion of residue w'ith concentrated sulphuric acid when the odour of 

acetic acid may be fletected. 
To a ])ortion of the residue add a few drojis of alcohol and concentrated sulphuric 

acid—equal quantities—and heat mixture in a boiling water bath. An odour of 
ethyl-acetate will indieate the presence of acetic acid. 

Acetylsalicylic Acid or aspirin. 

Litmus gives an acid reaction to an aqueous solution. If 0-1 gramme is boiled 
wdth 10 millilitres of water and a drop of ferric chloride solution is added a violet-red 
colour will develop. A crystalline i)recii)itate with an odour of acetic acid will 
form when 0-5 gramme is boiled for two to three minutes with 10 millilitres of a 
solution of sodium hydroxide, cooled, and an excess of dilute sul])huric acid is added. 

Aconite. 

Physiological Test. 
After isolation, the alkaloid is tested by its effect upon the tongue and upon 

the frog by injection. 

Alcohol. 

The determination of alcohol in body fluids and tissues. 

Urine and blood. 
The method most commonly employed in this country for the determination 

of ethyl alcohol in body fluids deiicnds on the volatilisation ‘ 
and the absorption of the alcohol vapour in a mi.xturc of 
and .sulphuric acid. The alcohol is oxidised to acetic acid with he “ 
a corrc.si)onding amount of the dichromate to chromic sulphate. Jhe exces.^ 

dichroimlte remaining is then ascertained by the addition if ^he 
by the titration of the liberated iodine with sodium thio.sulphat V 
difference gives the amount of dichromate which has been reduced by the a cohob 
and the amount of the latter is calculated therefrom The method is not entiiclj 
specific for alcohol as it will detect also certain volatile reducing substance . 
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Oxidising solution 

N/10 sodium thiosulphate 

Sodium tungstate 
N 1 sulphuric acid 
Mercuric chloride 
Sodium hydroxide 
Potassium iodide 
Starch solution 

Acetone, contained in the urine of diabetic subjects, has no reducing effect on 

the dichromate solution under the conditions of the expeiimen . 
The following method is due to Kozelka and Hine ^ who state that it elimi < ■ 

the effect of volatile interfering substances, notably acetone and fonnaldehj 
the latter of which may occur in the urine after the administration of ceitain ui ina > 
disinfectants. As mentioned above, however, acetone has no rei ucing effect ii 
the diehromate solution of the strength emiiloyed and therefore does not_re(nii e 
to be removed. Kozelka and Hine claim that their method wil remove o) milli¬ 
grams of formaldehvde, an amount far in excess of that in pathological .sami.les 
The method is raiiid, and accurate, and has the advantage that very low and 

concordant “ blanks ” are obtained on alcohol-free urine and Idood. 

Procedure. 
Reagents required 

To 1 litre of N 10 pota.ssiiim diehromate, 500 milli¬ 
litres of concentrated sulphuric acid are added 
slowly. The mixture is cooled and transferred 

to a bottle. 
25 erammes+O-l gramme of sodium bicarbonate 

jier litre and standardised. 

10 per cent. 
49 grammes jicr litre. 
Saturated solution. 
Saturated solution. 
20 per cent. 

.......ww.. . . .1 per cent. 

The apparatus is cleansed with soap and water, then treated with chromic 
acid and again washed with water. (The chromic acid is jirejiared by adding 
slowly, with constant shaking, about 2 ounces of jiotassiiim diehromate, finely 
ground, to a winchester of concentrated siiljihuric acid.) 

T he generator Mask E is filled with distilled water, and the apparatus as.seinl)led 
as shown in Fig. 233, excepting tubes (!, F, and water bath H. 

To tube G are added 10 millilitres of the mercuric chloride solution and 10 
millilitres of the sodium hydroxide solution, and the contents are well mixed. 

Two millilitres of urine or blood are now accurately measured into tube F, 
followed by 5 millilitres of normal sid])huric acid, and in the case of blood, 5 milli¬ 
litres of sodium tungstate in addition to the sulphuric acid. The tubes G and F 
are immediately ])laced in position and held by the steel sjirings, and the condenser 
water is turned on. It should be noted that on collection of the .sam])le of blood 
for analysis an anti-coagulant shoidd be added, .such as the addition of 10 ])arts 
of .3 per cent, potassium oxalate solution to 90 parts of blood, and a correction 
applied for the resulting dilution. 

The water in generator flask E is now heated, and, when it has jvist reached 
the boihng-point the water bath H, containing boiling water, is ])laeed in ])osition 
just below tubes G and F, and raised at once to a i)oint at which the level of the 
water m the bath reaches to about U inches from the top of the ground glass 
joints A. The bath is maintained at 100° ('. by means of a Bunsen burner placed 

h" 1 ^"i ’8 in.serted between the water bath and the digestion 
Hask 1) m order to shield the latter from the heat. 

The distillate 4o to 5o millilitres (indicated by a mark on the side of the flask) 
IS received in the pO millilitres conical pressure digesting flask I). To this is 

the SleXhe ff^s^k oxidising solution, directed down 
tne side of the flask, attention being given to time of drainage. 

mixl Hiv m'taHr J^Tuids 

mi.e,l by gS, STCT 
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' 'twenty-five millilitres of oxidising solution are added to an ordinary 
-. 0 "»• >l>tres eonieal tlask, diluted to al)out 200 millilitres with distilled water, 

tcllowed by 10 mdlditres of ])otassium iodide solution, mixed by rotating gently 

and after a few seconds, titrated with N/10 sodium thiosulphate, using starch 
solution towards the end of titration. 

Apparatus for semi-micro method of estimation of ethyl alcohol. 

(Kozelka and Mine.) 

1 millilitre of N 10 sodium thiosulphate = 1-15 milligrams of ethyl alcohol. 

The calculation is as follows :— 

Standard - Samide x 1 -15 x 100 _ .Milligrams of ethyl alcohol ^ 
-2 • per 100 millilitres of urine or blood. 

As the thiosulphate solution does not keep, it .should be frecpiently standardised 

against a known weight of iodine. 

Tissues. ,, , I 
The following method, due to Oettler and Siegel “ is ajii.hcable to 1' 

urine a» well ti*sue», an.l the .leeulocl 
,„.r|.ose.s that the aleoliol ia i.aolate<l (lo.n the speein.en as 
1 I ,1 latr kiuiwii tcsts aiul iiroduced m court if necessai\. 1 he oiigmai 

;::;:!rio:;l,iVti;Xi f'i- .h ,1. 
essentials of removed from the body, must be i.laced in a 

The tissues oi ^ ^ j„p,..^ted. One hundred and fifty grammes are then 

W amrSu^Hn a btxrmillilitre distilling tla.sk. In the case of solids about 
cut into small portions, and 150 grammes placed in the 

distilling flask together with about 200 milhhties of watei. 
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It IS of advantage to add O-o millilitre liciuid paraffin B. I’, to minumse frothing. 
The contents are then steam-distilled, with great caution in the earb' stages to 
avoid frothing, until the distillate measures 200 millilitres, or thereby, the recen mg 

Hash being iiacked in ice. ... i ■ i 4. i 
To isolate the alcohol in the inire state, the following procedure is adopteal 
The entire steam distillate is tran.sferred to the rectification Hask A ot the 

apparatus shown in Fig. 2:U. Appro.ximately 2 grammes of granulated zinc are 

Fig. 2.‘I4 

Apparatus, for determination of ethyl alcohol, recommended by Gettler. 

immersed in ice-water. Three hundred grammes 

Bie 5 'k ""‘h continuous rotation of 
th^additiOn. not less than fifteen minutes being taken for 

The rectification arm B, which has been lueviously cleaned with nitric acid 

•vnmdat.rffitiT^''’’’ "'"l ‘ ^attached to the rectification Mask and the 
€i])j)ar<xtiLs ntted uj) as shown in the diayrani TIia vrio+o ^ i x 

“o.»“V" sr; ‘t, ..f u;„Z'« 
45 
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A visible ring of cond(?fisate is usually observed, but the distillation can be 
controlled by idacing a finger on the bend C, which should feel warm (about 78° C ) 
If the rate of heating is correct, alcohol will distil (although little or no steam has 
reached C) and be condensed in the calibrated tube which is deeply immersed in 
a mixture of solid carbon dioxide and acetone. 

As the heating is continued steam will follow, conden.se, freeze below the bend, 
and block uj) the tube. Back jiressure will then force the solution up the safety 
tube D, when the distillation is di.scontinued. As soon as this end-point is reached, 
the rectification arm is lifted out of the caUbrated receiver. This calibrated tube, 
containing the isolated alcohol, is removed from the cooling bath and kept at room’ 
temperature until any ice present is melted, after which it is placed in a bath of 
ice-water and millilitre of a saturated potassium carbonate solution is added, 
follow'ed by a grain or two of anhydrous potassium carbonate, and the w'hole 
thoroughly mixed with a thin glass rod. If much water has distilled over, solid 
potassium carbonate only is added. 

Centrifuge the mixture until a clear upper layer is ol)tained, usually this takes 
about one minute. Allow to stand in ice-water for about three minutes, and read 
the volume of the alcoholic upper layer. An excess of ])otassium carbonate must 
always be ])resent. If these conditions are strictly ob.served the composition of the 
alcohol layer will, according to Seidell, be : ethyl alcohol, 91*1) ])er cent.; potassium 
carbonate, 0-04 per cent. ; water, 8-1 per cent. (One millilitre of this layer at 
0° C. weighs 0-833 gramme.) Therefore, 1 millilitre of the alcohol layer contains 
0-833 X O-filO = 0-7655 gramme alcohol. 

0-7655 X milhhtres of upper layer = grammes of ethyl alcohol in the weight of 
fluids or tissues taken (150 grammes sample). 

0-5103 X millilitres of \ipper layer = percentage of ethyl alcohol in ti.ssue or 
fiuid (150 grammes sample). 

The purity of the alcohol thus isolated can be confirmed without further treat¬ 
ment (provided acetone or acetaldehyde are absent) by the determination of the 
boiliim-point. It has been shown ))y many experiments that the boiling-point 
of the”ethyl alcohol, as determined by the method to be described, approximates 
very closefy the boiling-i)oint of i)ure ethyl alcohol. Usually the amount of alcohol 
obtained from body thuds or ti.ssues is so small that it is necessary to employ a 
micro-method for the determination of the boiling-point. The following technique 

is recommended :— 

By means of a very fine eapillaiy, two drops, or more if available, of the alcohol 
layer is transferred to a larger caiullary tube, one end of which is sealed, so that 
a small cushion of air remains in the sealed end. 

The cai)illary tube containing the droplet of liquid is then set up in an ordinary 
melting-iioint apiiaratus, and the temperature of the bath rai.sed slowdy and 
rec^ularly. According to Emich, the true lioiling-point of a pure liipiid is the tem- 
iierature at which the drojilet in the capillary reaches the surface of the bath. 
If the droplet in the capillary is ])ure anhydrous alcohol, it should^start to ajscend 
at about 76 ('., and should reach the sui-face.of the bath between 77-;) and ;8 L. 
One hundred per cent, imre ethyl alcohol can be obtained by a further luocess, 
for the details of which the original paper should be consulted. 

If the boiling-point is much lower, say 6()° to 76 ^ ., it indicates the piesence 
of lower boiling licpiids such as acetone or acetaldehyde. Aiiprcciable amoynts 
of acetone are only met with in severe diabetics. Large amounts of acetaldehyde 
aL onW fouml if Vanildehyde has been administered between twelve to eighteen 

Ur. p--- t 
.1- ion of ,leriv,„ivo». ..cl, a» l.cnaoafc. 

or l.y an nlthnatc .malyaia Sod i» ,l,a. the balance aought 

for i^SdS:',an'r^ and can be „r„dnccd in conr, if ncceaaary. 

Aluminium. 
Ainmoninin liy.lroxidc aolntion gives a wbito 

soluble in exc-e.ss of the reagent. 

precipitate which is slightly 
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Sodium hydroxide solution gives a white precipitate soluble in excess of the 

reagent. i i, • 
Sodium i)hosi)liate solution gives a white preci])itate insoluble in acetic acid, 

but soluble in mineral acids and in solutions of caustic alkalis. 

Ammonia Gas. 

See Ammonium Hydroxide. 

Ammonium Hydroxide. 

Test with moist red litmus paper. Colour is turned to blue. 
Ammonia fumes produce a white smoke when mixed with the fumes from a 

rod moistened with hydrocliloric acid. 
Ammonium salts are volatile when heated. When treated with sodium hydroxide 

solution, ammonia is evolved. 
When a paper moistened with mercurous nitrate solution is held over the gas 

it becomes blackened. 
Filter paper moistened with a solution of manganous .sulphate and hydrogen 

peroxide giv'es a brown colour when expo.sed to ammonia vapour. 
A brown precipitate, or a brown or yellow colour, is produced with Ne.ssler’.s 

reagent. This is a delicate test for traces of ammonia. 

Aniline, Aniline Oil, or Phenylamine. 

The jioison may be obtained by rendering alkaline the vomited matter or 
stomach contents and distilling. The distillate is shaken up with ether, the ether 
is sejiarated and allowed to evaporate, and the poison will be found in the residue. 

If to a jiortion of the residue containing aniline a few drops of sodium hypo¬ 
chlorite solution are added a blue colour changing to pale red will be seen. If a 
few drojis of dilute phenol solution and ammonia are now added a blue colour 
which is stable, will develop. ’ 

A solution containing aniline when heated with one droj) of chloroform and 
alcoholic jiota.sh gives the offensive odour of phenylisonitrile. 

Biomine water will produce a Hesh-coloured precipitate. 

Antimoniuretted Hydrogen. 

See Antimony. 

Antimony. 

Antimony pota.ssium tartrate on being heate.l on a piece of iilatinum foil can 

former becomes blackened and leaves a 
(lark residue of charcoal and metallic antimony. 

\\hen antimony is iire.sent in organic fluids or in .solids which have been Hnelv 
( uided It may be detected by the Rcinsch and Marsh tests. (See Arsenic.) ^ 

Reinsch Test. 

of antimonious oxide, [f this is clLssolved in^w«! a»iorphous particles compo.sed 
acid and sulphuretted hydrogen is added -in hydrochloric 
antimony sulphide will develop. ' ’ orange-coloured precipitate of 

Marsh Test. 

a duin^irk 'pZeldn‘nhte1”?[ and gives 
insoluble in a Solution of sodhui: h'^Sd ■ te Swdb "" 
nitric acKl. Antimonv does not -ive a i rec «;onionium molybdate in 

a precipitate or a colour reaction with .silver 
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nitrate. The (le])()sit after l)ein<i; dissolved in ammonium sulphide leaves an orange- 

yellow stain which is soluble in strong hydrochloric acid, but is insoluble in 

ammonium hydroxide. If a tlamc is applied to the exit tube a de])osit of metallic 

antimony occurs in the tube close to the point of application. On sublimation a 

white sublimate of the oxide will form. 

Arsenic. 

On examining the stomach and its contents, the mucous membrane should be 

explored for the presence of minute gritty })articles of arsenious oxide. If, however, 

no particles are found, a small portion of the material may be submitted to the 

Reinsch Test. When found they shoidd be submitted to a chemical test. Some 

shovdd be washed in distilled water, dried between folds of filter paper, and placed 

in a small sublimation tube. The tul)e is heated by a small Bunsen flame and 

the formation of a sublimate looked for. When found it should be examined 

microscopically for crystals of octahedral type i)resumidive of arsenious oxide 

(see Fig. 224). The piece of tube bearing the sublimate may then be cut off, 

ground in a small mortar, acidulated with pure hydrochloric acid and tested in the 

following way. , . , . , , , . 
Arsenious oxide dissolves in nitric acid and on addition of ammonium molybdate 

and warming a yellow precipitate forms. Phosphates behave similarly. A nitric 

acid solution evaporated to dryness gives a red colour with silver nitrate solution. 

Reinsch Test. 

This is a good preliminary test. , ^ i r ^ * i 
To the suspected fluid add about one-fifth of its volume of concentrated 

arsenic-free hydrochloric aciil, then add two or three small pieces of pure copiier 

foiKpreviousiy cleaned with nitric acid) about a cpiarter of an inch square and 

boil for about fifteen niinutes, although the test should not be considered as 

""'^irre^entifuTiat.^^^ rilmiUrbe proved pure. To some arsenic-free 

1 1 1 1 "r. anirl add fivc eunivaleiits in Viiilk of distilled water and a few drops 
hydrochloric acid ad _ ^^'j^jQ^ide or ferric sulphate. After boiling the mixture 

,^i -iw “ “ - 

^?:gir>Z^^;aui^ian^ if —^d ^ 

de::^b:^irc£;^:^i^ antimonv. 
it must not be forgotten that in ad ion ..p- 

bismuth, gold, mercury, platinum, si ‘ .,j^tinionv and mercury sublime from 
boiled in an acid solution, but on y fle't fails in its action 

;^tlm ^rndrates and it also fails to take up all the arsenic 

which may be present in the material suspected. 

Marsh Test. O-UOUl per cent, of arsenious oxide in solution. 
This te.st 18 capable of detect g soluble arsenical compounds are 

The test depends upon the ‘rrenerated by the action of (mre dilute 

decomposed by nascent .'.y* j fdilute hydrochloric acid on arsenic-free 
arsenic-free sulphuric acid oi ‘^I’sen c ^ addition of a small amount of 

metallic zinc, rendered and that the arsenic unites with the 

arsenic-free cadmium hvdroLmn * A few millilitres of suspected material 

....vc .,.o 
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This tube is bent twice upon itself and is connected with a calcium chloride tube 
which in tlun is united with a lengthy piece of hard glass tuh.ng narroweil about 
■> or inches from its free end. The ai)paratus must be gas-tight and the calcium 
chloride should be both fresh and dried. It is of importance that the medium m 

wili;.h the arsenic is suspected to be present should be obtained free 
matter by previous destruction with sulphuric acid, since organic mattei tends to 

interfere with the efficiency of the test. . a i 
The granulated zinc is added to some distilled water m the flask, .some ])ure 

dilute sulphuric acid or diluted hydrochloric acid is pourccl down the thistle funnel, 
and hydrogen is then liberated, which expels air from the flask. The hydrogmi 
is then tested to ascertain the absence of ar.senic by placing a burner under the 
ignition tube and heating it to redness. Neither an arsenic mirror nor spot shoult 
appear on the gla.ss. If the hydrogen is jiroved to be arsenic-free the next step 
consists in jiouring in some of the tluid under test and continuing the expeiiment. 
After waiting a few minutes to jiermit the air of the flask being rejilaced by the 
arseniuretted hydrogen, a light is ajiplied to the issuing gas at the free end of the tube. 

Arseniuretted hydrogen may be recognised liy the following properties. It 
burns with a jiale bluish, bluish-white, or lilac tlame, and if a piece of white porcelain 
is held in front of the flame a dark sjiot, the “ arsenic spot,” forms upon the jiorcelain. 
This deposit is soluble in sodium hypochlorite solution and also in a solution of 

ammonium molybdate in nitric acid. 
When these tests are being ajiplicd the delivery end of the tube should be dipped 

into a solution of .silver nitrate to prevent escape of the arseniuretted hydrogen 
into the surrounding atmosi)here with ])o.ssible poisonous action on the experimenter, 

since this gas is very lethal. 
The next step is to apply heat to the ignition tube. The effect of the api)lication 

of the heat is to decom])o.se the ar.seniuretted hydrogen into hydrogen and metallic 
ar.senic, when a dark brown mirror of metallic arsenic will be deposited within the 
tube in the vicinity of the point to which the heat has been applied. When the 
tube has sufficiently cooled to enable it to be detached the mirror may again be 
heated, when the aisenic will sublime on the cool part of the tube in the characteristic 
crystalline form of arsenious oxide (.see Fig. 224). 

Gutzeit’s Test. 

Gutzeit’s test is a very simj)le one and requires, like Marsh’s test, a solution 
preferably free from organic matter, and the use throughout of arsenic-free reagents. 
Arseniuretted hydrogen is generated by the action of zinc on the dilute hydrochloric 
acid solution containing the arsenic and the gas, after passing through a roll of 
lead acetate paper, is made to diffuse through a disc of mercuric chloride paj)er, 
where a yellow’ or brown stain is ])roduced, the intensity of the stain being 
proportional to the amount of arsenic ])rcsent. Stains produced by sulphuretted 
lydrogen or phosphine may be differentiated from arsenic stains by immersing 

the })aper in hydrochloric acid. The two former show little change, while the 
latter turns brick red. The grey stain produced from relatively large amounts of 
antimony fades appreciably when treated with hydrochloric acid. 

The test, which may be employed for qualitative or quantitative puriioses, 
IS best carried out on a solution containing about U-01 milligram of arsenic 

1'!*i 'nl*" very simple apparatus is required. A four-ounce wide¬ 
ly I nibber sto])per, through which a glass tube has been 

hrun.ri'?^ f" ^ the tube, 
heki tS irin ? "i "'vrcuric chloride paper, 

uan Htill means of a ring cut from a piece of rubber tubing! For 
quanfitatue purposes, however, it is essential that the stains be uniform in size 

but n is necessary. The glass tube, 200 millimetres 
long and b-o inilhmetres internal diameter, tapered at the lower end and hivino- 

“■'■’"■‘A’l 1»«. should h.« ,l« o;he‘; e,K! 
After inmrtion of’the*lt°airleet ‘'t l'*ci gla»i lugs attaelied. 
on the H viiLre A fn.. ' paper two mercuric chloride jiapers are placed 

a double hp at the othir emr'i! i.k'ce,! "" and 
or a rubber band to m'e of the t f'^tening a spring 

the other lug a secure attachment is inallel’''^”"'^' 
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To carry out an estimation the arsenic solution containing 10 millilitres of 

hydrochloric acid is diluted to 45 millilitres with water, two dro])s of hromine 

solution arc added and the excess hromine removed by the addition of a little stannous 

chloride solution. Ten grammes of zinc are added, the stopper carrying the ])rei)ared 

tube is immediately inserted, and the reaction allowed to proceed for forty-five 

minutes. At the ex])irv of this time the stain is com])ared with those ])roduced 

from known amounts of arsenic under exactly the same conditions. 

Arseniuretted Hydrogen. 

See Arsenic (p. 708). 

Atropine. 

A drop of filtered fluid from the stomach may be instilled into the eye of an 

animal in order to observe whether puj)illary dilatation is produced. 
Ether or chloroform will extract atropine from an acpieous solution rendered 

alkaline with sodium hydroxide. 

Gerard’s Test. 
Add 2 millilitres of a 1 per cent, solution of mercuric chloiide in 50 per cent, 

alcohol to a fluid containing atropine and warm gently. A yellow precipitate, 

turning red on boiling, will appear. The test requires 1 milligram of atropine and 

may fail if there is too great dilution. 

Vitali’s Test. 
Evaporate extract over water bath wdth a few drojjs of fuming nitric acid. 

Moisten residue with a few drops of potassium hydroxide in absolute alcohol, when 

a violet colour, changing to red, will appear. Hycscyamine and hyoscine, or 

scopolamine, also give this reaction. These mydriatic alkaloids may be differen- 

entiated by the crystallisation of their gold chloride double salts. 
To a solution Containing any of these add a slight excess of chloraunc acid 

.solution (gold chloride solution). The ])recipitate should lie brought into solution 

by gentle application of heat. On cooling, the chloraurate will crystallise as 

follows :— 

Atropine chloraurate : the crystals are dull and form slowly. 

Hyoscyamine chloraurate : the crystals are in the form of lustrous golden- 

yellow leaflets. 

Scopolamine or hyoscine chloraurate : the crystals are in the shaiic of broad, 

lustrous, yellow' prisms. 

Barbiturates. 
Barbiturates are extracted by ether from acid solution ^ 

bv dissolving in chloroform and extracting from the chloiofoim b\ - pei ce . 

amie^s sidium hydroxide. After acidifying the alkaline solution and adding 

sodium bicarbonate, the pure barbiturate 

chloroform. On evaporating the chloroform '^tforded if the two 
always results. Broof of the iiresence of a baibitmate is attoule 

following tests are ])ositive: * 

To one cln.,. of on nqoeone xoh.tion of fine 
is added and a white gelatinous luecipitate, soluble in exce 

Millon’s test and the cobalt test should be a].phcd only to the fm M 

upd pot to the sodium derivatives, 
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Barium. 
Ammonium carbonate solution gives a white precipitate soluble in acetic acid 

and in dilute mineral acids. , . , . 
Ammonium oxalate solution gives a white precipitate slightly soluble in water, 

but readily soluble in mineral acids. 
Potassium chromate solution gives a yellow jirecipitate jiractically insoluble 

in water and in dilute acetic acid, but readily soluble in mineral acids. 
Dilute sulphuric acid gives a white precipitate insoluble in hydrochloric acid. 

Bismuth. 

Hydrogen sulphide produces a brown jirecipitate insoluble in cold dilute acids 
and in ammonium sulphide solution, but soluble in hot diluted nitric acid and in 
boiUng concentrated hydrochloric acid. 

Sodium hydroxide solution jiroduces a white precipitate in the cold with excess 
of the reagent, which is easily soluble in acids. It becomes yellow on boiling. If 
hydrogen pero.xide is added to the solution containing the white or yellowish-white 
jirecijiitate a brown colour will develoji. 

Potassium iodide solution gives a dark brown precipitate readily soluble in 
excess of the reagent to give a 3ellow solution. On dilution an orange-coloured 
jrrecijritate will form. 

Boric Acid and Borates. 

In the absence of oxidising agents, boric acid or borax can be detected by the 
turmeric test. 

Acidifv solution with dilute hydrochloric acid and dijr a jriece of turmeric jraper 
into the fluid, removing and drjdng. 

A red to red-brown colour changing to blue or olive green when spotted with 
a 1 jrer cent, caustic .soda solution indicates the jrresence of boric acid. 

Brucine. 

Di.s.solve brucine in concentrated sulphuric acid and add a trace of potassium 
nitrate when a red colour will develoj), which is discharged by adding stannous 
chloride. The addition of nitric acid will again jjroduce the red colour. The red 
colour first jiroduced will not be discharged bj’ adding .sodium sulj)hite. 

Cadmium. 

Acidify solution witli hydrochloric acid and add hydrogen sulj.hide, when a 
yellow precijutate will form The precipitate is soluble in hot dilute nitric acid 
and hot dilute sulphuric acid, but insoluble in potassium cyanide solution 

Tt i; soffit potassium cvanide‘solution. It is soluble in excess of the reagent. 

the reagcnt.^^'^"''''''’^ solution jiroduces a white precipitate, insoluble in excess of 

It should be noted that chloretone 

Camphor. 

The odour of camphor is characteristic, 
has a .somewhat similar odour. 

Cantharides. 

or ‘»'l note bli.,toi„g 

Carbon Disulphide. 

form™"”,::; •, 

"" ... “ I'Wil'italo will form, "Thial'a ,iSfo tt', ”"'"*"’" 
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Carbon Monoxide. 

To detect the presence of carbon monoxide in blood, dilute a droj) of blood from 
the finger with water in a small test tul)e and prepare a droj) of the suspected blocxl 

in exactly the same manner. Normal blood will show a faint yellow colour but, 

shoidd carbon monoxide be present, the .suspected sample will remain ])ink. 

Warm a sam])le of the sus])ectcd blood in a water bath and if carbon monoxide 

is present a brick red depo.sit will be formed. Normal blood shows a dark brown 
deposit. 

Hoppe-Seyler’s Test. 

Add some sodium hydroxide (sp. gr. 1-34) to the blood. A positive reaction 

is shown when a bright red colour develoi)s. Normal blood tested in this way turns 
a dirty green colour. 

Kunkel’s Test. 

Dilute the suspected blood with nine ])arts of water and add a few' drops of 

3 per cent, atiueous tannin. W'hen carbon monoxide is present a pinkish-white 

])recipitate will form. Normal l)lood treated in this way shows a brownish-white 

precipitate. 

Modification of the Tannin Test. 

This method is recommended by Hawke and Bergeim.® The blood under test 

is divided into two portions, each is diluted with four volumes of distilled water 

and j)laced in a se])arate bottle. To each bottle twenty drops of 10 per cent, 

potassium ferricyanide are added to convert the oxyhemoglobin into methemo- 

globin. The sohitions are allowed to stand for a few minutes and then the stoppers 

are placed in the bottles. One of the bottles is shaken vigorously for ten to fifteen 

minutes, occasionally removing the stopper to admit air, the object being to free 

the blood of carl)oxyhtemoglol)in. Five to ten drops of yellow ammonium sulphide 

and 1(» millilitres of a 10 i)er cent, solution of tannin are added to each bottle. 

After a short period the contents of the bottle which were shaken will show a dirty 

olive-green j)recij)itate, while the contents of the unshaken container, if the blood 

contains carboxyha?moglobin, will show a bright red precijiitate. This test will 

disclose the pre.sence of as little as 5 per cent, of carboxyhaunoglobin. 

Quantitative Estimation—Method of Hawke and Bergeim. 

To O-l millilitre of suspected I)lood add 0-9 millilitre of distilled w'ater and mix 

thoroughly. One millilitre of freshly i)repared pyrogallic-tannic acid .solution is 

added and mixed. This solution consists of 2 grammes of ])yrogalhc acid and 

2 grammes of tannic acid in 100 millilitres of distilled water. After fifteen minutes 

the result is com]xired with prepared standard solutions made from proiioitional 

jiarts of saturated blood standards in strengths from 0, o 10, etc to **”* ^'' ^ 
llus original saturation is obtained by luittmg blood m a Hask and imxin 
thoroughly with illuminant gas. To 1 millilitre of each of these soliit ons, in 

sejiarate tabes, 1 millilitre of pyrogallic-tannic acid solution is 
thorouehlv Permanent iirejiarations can be made by running a him of iiaiattu 

over the layer of fluid and filling up the remainder of the tube with .sealing wax. 

Spectroscopic Tests. 
If the blood is esorainod siicctroseopionlly it will bo found that p' 

be "^ffecTeiraml! hltead of‘twa bands Sp^cHolcopi? 

20 to 25 per cent.; or a calibrated instrument is used. 
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The reversion spectroscope designed by Hartn;idge after 

can be reconunended for the quantitative estinmtion « 
in blood. For details of this and other quantitative meth(>ds the rcadt. 

to “ Recent Advances in Forensic Medicine, by bniitli and (daistc . 

Chloral Hydrate. 
('hloral hydrate gives a positive reaction with the phenjdisonitrile and 

tests, as does chloroform. When a solution containing chloral teste 
by adding a few drops of Nessler’s reagent, a yellowish-red oi yellowish-^ietn 

precipitate is given on shaking. . i 
Cliloral hydrate reduces Fehling’s solution if other reducing substances aie 

Six drops of saturated resorcin and 1 millilitre of sodium carbonate are adeled 

to the distillate and the mixture is allowed to stand for half an Four. On the 
addition of 10 millilitres of water, a greenish fluorescence will develop, t hlorotorm, 

bromoform, iodoform, and bronial also give this test. 

Chloroform. 

After the viscera have been suitably prepared and acidified by the aduition of 
tartaric acid, the isolation is effected by the process of distillation. The distillate 
should be tested by smell and by adding a few drops of aniline and a small (juantity 
of alcoholic ])otash solution to a small quantity of the distillate wlien, after the 
aj)plication of gentle heat, if chloroform is ])rcscnt, the very unplea.sant odour of 

phenylisonitrile will be })roduced. 
This is a very delicate test since 1 ])art of chloroform in (),(H)U may be detected. 
The Nai)hthol test may also be emi)loyed. A few drops of a solution of al])ha 

or beta naphthol, dissolved in concentrated potassium hj’droxide solution, are 
placed in a tube and a drop or two of strong ])otassium hydroxide .solution added. 
The mixture is warmed and some of the distillate is added when, if chloroform is 
pre.sent, the solution will assume a blue colour which will become red on the 
addition of an acid. 

Chloroform does not give a reddish precipitate with Nessler’s reagent. 

Chromium. 

A grey-green or grey-blue precii)itate is given with ammonium hydroxide 
solution—chromic hydroxide—which is slightly soluble in excess of ammonium 
hydroxide in the cold, giving a violet or pink solution. 

Sodium hydroxide solution gives a j)recii)itate of chromic hydroxide which is 
readily soluble in acids and also in excess of sodium hydroxide in the cold, forming 
a green solution containing sodium chromite. If hydrogen peroxide is added to 
the .sodium chromite solution, a yellow solution of sodium chromate is produced. 

Sodium phosphate solution gives a green i)recipitatc of chromium i)hosphate 
which is soluble in mineral acids, but practically insoluble in cold acetic acid. 

Cocaine. 

Cocaine is readily removed from a solution by the addition of ammonia and 
then shaking the mixture with ether, in which it will be dissolved, in watery 
solutions, cocaine gives a strong alkaline reaction to litmus, cochineal, and methvl- 
orange but it does not affect phenolphthalein. 

J he following tests may be emi)loyed for its detection in suspected solutions :— 

To a susjjected solution of cocaine hydrochloride add a few droi)s of a 5 per 
cent, solution of chromic acid. If cocaine is present, a })reci])itate will 
form as each drop of the solution is added but will, however, immediatelv 
dissolve. If a small (piantity of strong hydrochloric acid is added a 
heavy yellow iiermanent jirecipitate will be formed. This distinguishes 
cocaine from strychnine, brucine, veratrine, and (luininc. 

Fvaiiorate a moderately dilute solution of potassium permanganate on a 
microscoiie .slide by means of gentle heat and by stroking the moist 
surface with a glass rod during the process of evaporation. A drop of 
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half-satm-ated alum solution is then put in the middle of the slide and 

a tew crystcds of cocaine are put into the drop over which a cover-slip 

IS apphed. Rectangular crystals, often overlapping and joined in tree-like 
lormations, will form. 

Physiological Test. 

Local ana?sthesia may be produced when a drop of the extract is aiiplied to the 
mucous membrane. 

Colchicum. 

hen concentiated sulphuric acid is added to colchicine an intense yellow colour 
develops. A jiarticle of iiotassium nitrate added to the solution gives a green colour 

changing through violet to yellow. Excess of potassium hydroxide then changes 
the colour to red. 

Conium. 

\\ hen a drop or two of hydrochloric acid are added to coniine and evaporated 

the residue will show faint yellow crystals on microscojncal examination. The 

characters of these crystals are acicular, columnar, or in cluster formation. 

Copper. 

To a neutral or faintly acid solution, the addition of ])ota.ssium ferricyanide 

will produce a reddish-brown precipitate of cupric ferrocyanide. It is insoluble 

in dilute acids, but dissolves in aqueous ammonium hydroxide forming a blue 

solution. This is a delicate test. 

Sulphuretted hydrogen gives a black precipitate of cupric suli)hide in neutral 

or acid solutions, soluble in hot dilute nitric acid and also in pota.ssium cyanide 

solution. Cupric sulphide is insoluble in hot dilute .sulj)huric acid. 

Curare. 

When dissolved in concentrated sulphurie acid, and a crystal of potassium 

dichromate is drawn through the solution, a reddish-violet colour is shown. 

Digitalis. 

Pure digitalin produces a yellow colour which turns red when concentrated 

sulphuric acid is added. A few droi)s of bromine water turn the colour to cherry-red 

or to a bluLsh-red. 
When digitalin is dissolved in concentrated hydrochloric acid, a yellow colour 

is shown which turns led on the a])idication of gentle heat. 

Ergot. 

The vomited matter or contents of the stomach are mixed with boiling alcohol 

and filtered. The process is repeated several times and the united filtrates are 

acidulated with dilute sulphuric acid. The bulk of the alcohol is evaporated off 

and a portion of residual liquid is examined spectroscopically. If ergot is present, 

a spectrum composed of two bands, one in the green and a second broader and 

more marked, in the blue, will be observed. A imrallel test should be made wit i 

a solution of ergot identical in colour tone to that of the residue. If another portion 

is rendered alkaline with caustic potash and then heated the characteristic odour 

of trimethylamine, suggestive of herring-brine, will be emitted. 
An aqueous solution of ergot shows a blue Huore.scence. If 0 00 gramme of 

ergot alkaloids is dis.solved in 5 millilitres of 1 per cent, tartaric acid solution and to 

1 millilitre of this 2 millilitres of p-dimethylaminobenzaldehydc solution (0-12o per 
cent, in 50 per cent, sulphuric acid) is added and the mixture exposed to a strong 

light for five minutes, a blue colour will develop. .w.ptic 
When 0-001 gramme of ergot alkaloids is dissolved in 1 millilitre of glacu 

ackllnUining a\race of ferric ehlori.le and two drop* of s,d|.ln,r,o aonl are added, a 

purj)lish-blue colour will become manifest. 
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Eucalyptus. 
Tlie odour of euealyi)tus is characteristic. 

Fluorides. 
on moistening an area of dry Hlter paper, previously 

zirconium-alizarin solution with oO per cent, acetic acid the area 
If the suspected solution is added, the colour changes to jtllow should Huoiules 
be present It should be noted that several interfering substances may be present 

in the solution under test. 

Formaldehyde. 

Schryver’s Test. 
This is a very sensitive test. To 10 millilitres of the formaldehyde containing 

liquid add 2 miflilitres of a 1 per cent, solution (freshly inade up and filteied) of 
phenylhydrazine hydrochloride; 1 millilitre of a fresh 5 per cent, solution of 
potassium ferricyanide is then added. On addition of o millilitres of concentiatcd 

hydrochloric acid a brilliant magenta colour is developed. 

Gold. 

Hydrogen sulphide gives a black jirecipitate in the cold which is insoluble in 
dilute acids but soluble, with difficulty, in yellow ammonium sulphide solution, 
from which it is reprecijiitated by dilute hydrochloric acid. 

tixalic acid solution precipitates gold as a fine brown powder from cold neutral 
or acid solutions. Similar results are given with a ferrous suli)hate solution. 

Hydrochloric Acid. 

Congo paper turned to blue. 
Methyl-violet changed to blue, then green, and with strong acid to yellow. 
Add dilute nitric acid and silver nitrate solution, when a heavy, white preci])itate, 

soluble in ammonium hjalroxide, will form. The precii)itate is insoluble in nitric acid. 

Hydrocyanic Acid. 

Since hydrocyanic acid and its soluble compounds are raiudly decompo.sed in 
the body, examination for the detection of the poison should be made as soon as 
])ossible after death. Containers from which solutions may have been drunk should 
be submitted for analysis without delay. For its detection, advantage should be 
taken of the volatile nature of the ])oison. 

A simple ])ost-mortem room test may be made by using a strij) of filter paper 
ami jjlacing it in Vilood previously treated with jmtassium chlorate. This converts 
the ha>moglobin into methcTinoglobin of dark brown colour. When the strip is 
j)laced in the susjjecteil fluid a positive reaction is shown b^' the development 
of a bright red colour due to cyanmetha*moglobin. 

The following are good sensitive but not si)ecitic tests :— 

Immeise a i)iece of filter paper in ()-2 [)er cent, alcoholic solution of guiacuin 
and then in 01 ])cr cent, solution of copper sulphate. iSuspend the 
])re])ared paper over the mouth of a vessel containing the matter under 
test, when a positive reaction will be shown by the i)a])cr turning blue. 

Prepare a jjiece of filter ])apcr by immersion in a filtered solution of 
ben/.idme acetate in very dilute acetic acid and then in a weak solution 
of coiijier acetate. W hen tested as above the jiresence of hvdrocvanic 
acid will be indicated by the develo])ment of a blnish-violet colour. ‘ 

'1 he following are sjiecitic tests :— 

I o detect the presence of hydrocyanic acid vapour the Pru.ssian blue reaction 

u A’ “ / is prepared by immersion in a mixture 
of 10 millilitres of 10 per cent, ferrous sulphate .solution containing a 
liace of ferric salt and 20 millilitres of an alkaline solution of Roclllle 
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salt (30 grammes Rochelle salt, 10 grammes potassium hydroxide, and 

100 millilitres of water). The paper shoidd thereafter be exposed to air 

containing hydrocyanic acid and then to hj’drochloric acid vai)our, when 
it turns greenish-blue. 

To a thoroughly cleaned test-tube adtl a drop of 5 per cent. ])otassium iodide, 

a dro]) of silver nitrate solution, 0'17 gramme per litre, and 1 millilitre of 5 per 

cent, solution of potassium hydroxide. A faint bluish colour of silver iodide will 

appear. Air is drawn through the solution under test and, if hydrocyanic acid 

is present, the potassium cyanide formed dissolves the silver iodide and renders 

the fluid perfectly clear. The test is claimed to be specific. The solution of silver 

iodide must be freshly prepared for each test. Using a strength of 0 0425 gramme 

))er litre of silver nitrate, the limit of delicacy is about 1 part hydrocvanic acid 

in 2,000,000.“ 

Good qualitative tests for hydrocyanic acid and cyamdes can also be obtained 

in the following ways :— 

Two solutions are prepared and ke))t se])arately. The first reagent is prepared 

by dissolving 1 gramme of orthotolidine and ^ millilitre of glacial acetic 

acid in 50 millilitres of water. The second consists of 50 millilitres of an 

aqueous solution of co])per acetate. Equal (juantities of these reagents are 

mixed before the test and the lesultant solution must be colourless. A 

piece of thick filter paper is moistened at one end with a few dro])s of the 

solution and then suspended over the material under test. A Prussian blue 

colour denotes a j)ositive reaction in the ])rescnce of the acid or its salts. 

If to a ])ortion of the distillate, a few drops of phenolphthalin reagent dissolved 

in a dilute soilium hydroxide solution, and a small amount of copper sulphate 

solution are added, the characteristic red colour of alkaline phenolphthalein 

solution will develop in the presence of hydrocyanic acid. This test is \ery 

delicate. 

The detection and estimation of micro quantities of cyanide may be effected 

by aerating a solution containing hydrogen cyanide and conducting the gas through 

a speciaUy prepared test paper, secured by a pair of ground-glass flange connections. 

Ify this method it is claimed that the sensitivity of the Prussian blueAest has been 

increased to detect and estimate as little as 0-2 microgram of cyanide To prepare the 

test paper, “ 5 grammes of hydrated ferrous sulphate are dissolved m oO milhhtres 

of distilled water and any insoluble residue is removed by filtration. A single sheet 

of filter paper (Whatman No. 50, smooth-glazed, acid- and alkali-treated) is 

immersed in this solution for five minutes, then removed from the 
solution, suspeniled by means of a clamp, and allowed to dry m the an. ^ The dned 

piece of filter jiaper is then dipped into a 20 iier cent, sodium hydroxiue solution. 

When the paper is thoroughlv wetted it is removed and again allowed to 
the ^r ( Sir pieces of the paper having exactly the same dmmeter as the 

^ound.gl«rH'.ngi arc cut out' ‘Th«e test paper., will reta.n then- usefulness 

" rr'p'ron in :;ar.nay resuit fro,„ j.otwdl,. 

on analy.sis of the organs. 

Iodine and Iodides. 
Acidify solution w.th sulphuric achl and sijake with j';';;;*"-,4 

will tievelop a violet hue if tothue ■« 1^" ■ j, 'kalinc will he 
sodium nitrite solution and again shake. If loHules aie pt 

liberated and di.ssolve in the chloroform. 

Iodoform. . , . ,, , . 

ad;:;,rn o! ii: -- 



717 CHEMICAL TESTS 

,.w,,vii»,wi.c„ ».vn,.c,i 

aniline and alcoholic potash solution. 

Iron. 

Ferrous Salts. 
First acidify with a small quantity of dilute sulphuric acid. 
Sodium hydroxide solution gives a white preciintate of ferrous hydroxide in 

the complete kbsence of air, insoluble in e.xcess but soluble in acid.s Upon exposure 
to air ferrous hydroxide is raiiidly oxidised, yielding ultimately reddish-brovni 
ferric hydroxide. Under ordinary conditions it ai)pea,rs as a dirty green precipitate. 

The addition of hydrogen jieroxide immediately oxidises it to ferric hydroxide. 
Ammonium su'lphide solution gives a black precipitate of ferrous sulphide which 

is readily soluble in acids with liberation of hydrogen sulphide. I he inoist 
precipitate becomes brown upon exposure to air, due to its oxidation to basic 

ferric sulphate. . 
Ammonium thiocyanate solution fails to yield a coloration with jnire teirous 

salts. 

Ferric Salts. 
Ammonium hydroxide solution gives a reddish-brown, gelatinous iirecijiitate of 

ferric hydroxide, insoluble in excess of the reagent but soluble in acids. 
Sodium hydroxide solution produces a reddish-brown precipitate of ferric 

hj'droxide, insoluble in excess of the reagent. 
Hydrogen sulphide reduces to ferrous salt in the jiresence of acid, with .separation 

of sulphur. 

Laburnum. 

A solution of ferric chloride produces a red colour which disajijiears when 
hydrogen peroxide is added. The application of heat causes blue coloration. 

Lead. 

Dilute sulphuric acid gives a white precipitate of lead sulphate, insoluble in 
exce.ss, but soluble in concentrated solution of ammonium acetate, or in ammoniacal 
solution of ammonium tartrate, or in a warm solution of sodium thiosulphate. 

Add to a solution of lead salt a little jiotassium iodide solution, avoiding excess. 
A yellow ])recipitate is produced which is soluble on boiling (with the addition of 
more water if necessary). On cooling, golden yellow tabular crystals separate. 

Sulphuretted hydrogen gives a black ))reci])itate insoluble in ammonium 
suljihiile, but soluble in boiling dilute nitric acid. This is a very delicate reaction. 

Potassium chromate gives a yellow precipitate insoluble in acetic acid and in 
ammonia solution, but soluble in alkali hydroxides and in nitric acid. 

Lobeline. 

Lobcline is extracted from an alkaline aqueous solution by ether and gives 
with Frochde’s reagent (one jiart of molybdic acid di.ssolved in one hundred parts 
of strong sulphuric acid) a deep violet colour which gradiiall}’ fades. 

Manganese. 

Ammonium sulphide gives a salmon-coloured jirecijiitate readily .soluble in 
dilute acids and in acetic acid. Boiling with excess of ammonium sulphide solution 
converts the jiink colour into a greenish colour. 

Sodium hydroxide forms a white iirccipitate insoluble in excess, and the 
jireciintate on exposure to air becomes brown in colour. 

Ammonium chloride followed by a slight exce.ss of ammonia in-oduces no 
immediate precipitate. On shaking with air a brown Hocculent precipitate forms. 
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Mercury. 

Mercury comi)oun(ls when mixed with sodium carlmnate and heated in a 
sublimation tube yield a sul)limate of minute globules of mercury. 

When in organic substances, mercury may be detected by the Reinsch test. 

The deposit on co])])er foil has a silvery appearance and on heating the foil in a 
sublimation tube sul)limation occurs. 

The sublimate may be dissolved with nitric acid and the following liquid tests 
ap|)lied :— 

Potassium iodide added to a solution of mercuric salt gives a bright scarlet 
])recipitate, soluble in excess. 

Sul]diuretted hydrogen gives a precipitate which changes from white to yellow 

and black as more sulphuretted hydrogen is added and is insoluble in 

ammonium sulphide, also in boiling dilute nitric acid. 

Stannous chloride gives a white ])recipitate, changing to grey due to formation 

of mercury, on adding more stannous chloride. The change of colour is 

accelerated by heating. 

If a bright steel needle is immersed in the original solution the mercury will 

be deiK)sited upon the needle as a grey film. 

Nickel. 

Sodium hydroxide gives a green precipitate insoluble in excess. The precipitate 

dissolves in ammonium hydroxide or in solutions of ammonium salts, forming a 

greenish blue solution. 
Nickelous hydroxide is oxidi.sed by sodium hypochlorite solution to black 

nickelic hydroxide. 

Nicotine. 

Schindelmeiser’s Test. 
If a drop of 30 per cent, chendcally pure formaldehyde solution and a drop 

of concentrated nitric acid are added to nicotine a rose-red colour is shown which 

is not produced by coniine. 

Roussin’s Crystal Test. 
A verv small (juantity of nicotine is dissolved in ether ami the .same ((uantity 

of ethereal solution of iodine is added. After a i)criod Roussin’s crystals will form. 

These are ruby-red and needle-shaped. 

Nitric Acid. 
Congo paper turned to blue. , n . 
Methyl-violet changed to blue, then green, and with strong acid to yellov. 
4dd a few droiis of diphenylamine sulphate solution and with care pour Rie 

mixture in.on pure concentrated sulphuric acid, free from nitric acid, if nitric 

acid is riresent a blue zone ai)})ears at the junction of the two tliiids. 
Mix\he liquid with an equal volume of concentrated sulphuric acid and cool. 

Ad.i as an upper layer a strong solution of ferrous sulphate. In the jiresence of 

nitric acid a brown ring forms at the interface. On.Idiwh brown fumes of 
Add a small piece of coiiper to nitric acid and heat. Rcddi.sh-bioa n tiimes 

nitrogen [leroxide will appear. 

Nitrous Fumes. 
I’ass the air suspected of containing nitrous fumes through 40 millilitres of 1 per 
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Opium and Morphine. 
If the liciuid consists of comparatively clear stomach washings acidiilate with 

acetic acid, evaporate at low temperature to small volume in a water bath, and 
Hlter To the clear filtrate add slight excess of lead acetate which will precipitate 

lead meconate together with albuminous matter. After the iirecipitate uwftel’ 
filter through a small moistened filter and wash residue in filter with distilled water. 
Both the filtrate and the residue should be examined, the former for morjihia, 
after removal of lead and extraction by ethyl acetate from ammoniacal solution, 
the latter for meconic acid which must be recovered from this jirecipitate fiy 
hydrogen sulphide. Meconic acid gives a reddish-purple colour with ferric chloride 
which is not discharged by boiling with hydrochloric acid or by adding mercuric 

chloride. 
The following tests may be applied to the purified moriihine extracts :— 

Concentrated nitric acid jiroduccs a red colour wdiich raiiidly changes to 
yellow. To distinguish from brucine, stannous chloride or ammonium 
sulphide does not cause the yellow^ colour to be replaced by a blue colour. 

Neutral ferric chloride will produce a temiiorary blue colour in a neutral 

solution of a mori)hine .salt. 

Marquis’s Test. 

A few drojis of a mixture of concentrated suljihuric acid (30 millilitres) 
containing formaldehyde (twenty drops) when added to a mor])hine residue will 
produce a purplish-red colour jiassing to ])ure blue. Codeine and a])omor]ihine 

produce a violet colour. 

Oxalic Acid. 

Turns blue litmus paper red. 
Addition of a solution of a calcium salt ])roduces a white precipitate insoluble 

in ammonia and acetic acid, but soluble in hydrochloric acid. 
Calcium oxalate crystals have an envelo])e shaj)ed appearance and are 

characteristic octahedrons. 

Silver nitrate gives a white i)recij)itate of silver o.xalate soluble in ammonia 
and nitric acid. 

I.ead acetate gives a white ])recii)itate of lead oxalate which is soluble in nitric 
acid but insoluble in acetic acid. 

Note.—The above chemical tests, with the excejdion of the first, may also be 
employed to detect pota.ssium binoxalate. 

Phenacetin or Acetophenetidin. 

Autenrieth-Hinsberg Test. 

The solution or residue containing phenacetin is heated to boiling-point with 
a 10 i)er cent, solution of nitric acid, when a yellow or orange-red colour is iiroduced 
If the solution is .saturated, long yellow needles will be deiiosited. Acetanilide ami 
antipyrin do not show the coloration given by this test. 

Phenazone or Antipyrin. 

This drug gives with ferric chloriile a dark red colour. Dilute mineral acid 

useiT‘" in the urine of habitual 

Phenols. 

The odour is significant. 

A.ld oscess ot bromine water when a whitish, or yellowish white i.reeinitate of 
inbromophenol w,ll he forme,I. follect i.reeil.it.te, wash am! heat'ge.my 

Apply 
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in a test tube with sodiuin-ainalgain and water, pour mixture into a large 

watch glass and acidulate, when characteristic odour of phenol will be 
])erceived. 

To a second portion of distillate add dilute ammonia and a few drops of 1 in 20 

solution of freshly ])repared bleaching ])owder and heat, when a bluish or 

greenish colour will develop which on acidulation will be changed to red 
or yellow. 

To a third ])ortion of the distillate add a few drops of ferric chloride, when a 

violet colour will be produced. The addition of hydrochloric acid or sulphuric 

acid changes this colour to yellow. The colour also disapi)cars upon the 
aildition of alcohol. 

To a fourth imrtion of the distillate add one to two drops of Millon’s reagent 
and boil mixture, when a red colour will develop. 

Phosphoretted Hydrogen. 

See Phosi)horus. 

Phosphorus. 

Some dejiendence must be ]daeed on the garlicky odour of vomited material, 

fpeces, and stomach contents. lm])ortance should be attached to the luminosity 

in the dark. 
A portion of the material should be taken uj) in a separator with carbon 

disulphide and after se])aration the disulphide is allowed to eva])orate spontaneously 

in darkness, the observer keei)ing watch for luminosity. Any ijhosphorus present 

will show as oily globules, which on being touched with a red hot wire will burst 

into a bright yellow tlame. 
This test is not always reliable as the luminosity may be inhibited by many 

organic compounds (alcohol, ether, phenol, volatile oils, turpentine, etc. ; and by 

hydrogen sulphide and oxidising agents). 

Scherer’s Test. 
This is a good preliminary test and depends upon the reducing effect of 

iihosphorus fumes on silver nitrate. , , , . , 
The material is ])laced in a Gutzeit flask and cold water is added with a small 

fiuantitv of cadmium sulphate. The fluid is acidified with dilute sulphuric acid 

and the"' flask is corked with a cork provided with two slits, one on each side. Into 

these are placed strijis of test ])aper which should hang freely and clear of the cork. 

()ne piece is saturated with o per cent, silver nitrate and the other with a solution 

made bv addim^ caustic soda to a 5 per cent, solution of lead acetate until the 

precipitate is dissolved. The flask is placed in relative darkness and warmed for 

some time. To interjiret the results the iiajiers should be examined after an interval 

of an hour or two. If the strip saturated with silver acetate is darkened and the 

other saturated with the iireiiared solution is unchanged phosphorus may possibly 

be present. If the first strip remains unchaimcd phosphorus is absent. It both 

strips are darkened the result may be due to sulphuretted hydrogen. 

Mitscherlich’s Test. 
The suspected material is mixed with water acidulated with sulphuric acid 

•uid is transferred to a glass retort fitted with a long condenser. To the tube fioin 

‘the retort is fitted an tla])tor which ends in a receiver containing a .solution of 
the retort ^ ,• .iii.,*ion is made in the dark, luminosity in the tube being evidence 

of ire pohion.' This process will detect one i.art of ,,hosphorus in a hundred thousand 

parts of material. 

Dusart-Blondlot’s Test. 
1 r.r.nibiiiation of phosphorus with nascent hydrogen and 

This depends opon . ,, , },y(ii.ogen. The gas is generated as in the .Marsh 

the formation o p ignition at a platinum jet a flame which is somewhat 
process (see p. d)8). middle portion. Some of the gas may be 
gieeniah in cooiii. |» t ■ - i» |imi|»t»tc.l. 

',"1. rXiroTwiuirthia ia <,.nvc..t<,l nintamc ailvei- a„„ „.,oa„h..rio aoi.L 
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Physostigmine or Eserine. 

Physiological Test. 

A (Iroj) or two of a solution containing ])hysostigniine placed in the eye of a 

eat will cause pui)illary contraction within a fairly short period. 

Chemical Tests. 

An acpieous solution yields a violet colour on the addition of a solution of ferric 

chloride. 
Warm a few milligrams with several drops of dilute solution of ammonia, when 

a yellowish-red colour is produced. Evaporate this solution and a blue re.sidue 
will remain. The residue is soluble in O.") per cent, alcohol and forms a blue .solution. 
On the addition of acetic acid the solution aj)])ears blue by transmitted light and 
shows a red fluorescence, heightened by dilution with water. The residue is also 
soluble in sidj)huric acid and assumes a green colour, which on the gradual addition 
of 9.5 per cent, alcohol changes to red but reverts to green when the alcohol is 
evaporated. 

Picrotoxin. 

A frog is injected with susi)ect Huid which, if jiicrotoxin is present, will produce 
convul-sions of clonic type. 

Concentrated sulphuric acid gives an orange colour which is discharged on the 
addition of a droj) of concentrated nitric acid. 

Fuming nitric acid gives a blue to green colour which disappears on addition of 
excess acid. 

Concentrated sulphuric acid and benzaldehyde give a red colour which on 
warming turns pur])le. 

Pilocarpine. 

To the extract add a particle of potassium dichromate and 1 to 2 millilitres 
of chloroform and also 1 millilitre of a 3 per cent, solution of hydrogen peroxide 
in a test tube. Hhake the contents for several minutes and this will cause the 
mixture to assu?ne a dark brown colour, while the chloroform becomes bluish- 
violet or deep blue, deiiending upon the amount of jiilocarjiine iiresent. Free acid 
or alkali jirevents this reaction. 

Potassium Chlorate. 

A(hl dilute suljihuric aci<l and a little indigo-carmine solution until a bluish 
colour IS obtained. Add a few drops of sulphurous acid when the blue colour will 
change to yellow or greenish-yellow. This is a delicate test. 

solution with an ecpial volume of concentrated sulphuric acid, 

develop ' «’>'pLite when a blue colour will 

Potassium Hydroxide. 

Test with moist red litmus paper. Colour is turned to blue. 

Kemove interfering ammonium .salts by ignition or by boiling the solution with 

frediliZe J » l-«vy Joliof 

Potassium Nitrate. 

suli^huric acid and cool Eiorough'lv^*' Add^^^^t* of concentrated 
cl..ngi„g „. .Jm® “lorn- 

(.So.. ,1,0 let, Nitric Aci.l 71S). ,„,l l.<,t,„i,„„ Hy.lroxi.lo.) 
40 
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Potassium Permanganate. 

Acidify a solution with sulphuric acid and add sulphurous acid which discharges 

the colour. The solution will then respond to the tests under Manganese (see ]>. 717). 

Acidify a solution with sul{)huric acid and add either ferrous sulphate solution 
or oxalic acid solution and heat. In both cases the colour will be discharged. 

Potassium and Sodium Bromide in Blood Serum or in Urine. 

Hauptmann’s Modification of Walther’s Test. 

Mix 2 millilitres of serum with 4 millilitres of water and 1'2 millilitres of 

20 per cent, trichloracetic acid. After shaking allow to stand for ten minutes and 

filter. To 2 millilitres of the filtrate add 0-4 millilitre of 0-5 per cent, gold chloride 

solution. The coloured solution is compared with known standards graded in 10 

milligram stages, from zero to 250 milligrams and upwards, if necessary. The results 

can be gauged either by the naked eye or by colorimetric methods. Hall ’ has 

introduced a rapid (piantitative test for bromide in blood and urine. It is a spot 

test and utilises the reaction between bromide and gold chloride. A mixture of 

20 per cent, trichloracetic acid and 0-25 per cent, gold chloride is added to a drop 

of serum spread on a white porcelain surface. A ])ositive reaction is shown by 

colour changes from yellow to red-brown depending on the concentration of bromide 

present. Twenty-five milligrams bromide ])er 100 millilitres eipials yellow colour ; 

50 milligrams bromide and over jier 100 millilitres ecjuals red-brown. 

Pyrogallic Acid. 

Extract residue with alcohol, filter, and evaporate to dryness. The residue 

is treated with water and shaken up with ether when it dissolves the acid. On 

evaporation of the ether the acid is isolated. To this apply the following tests 

()n adding lime water a puri)le colour is produced. 
With a solution of ferrous sulj)hate a bluish-black colour is formed. 

Quinine. 

When dissolved in dilute sid})huric acid it })roduces a blue fluorescence which 

is accentuated on examination under filtered ultra-violet light. 
If twenty drops of a mixture of thirty drops of acetic acid, twenty drojjs of 

absolute alcohol, and one drop of 20 per cent. sul])huric acid are added to a diluted 

solution of (juinine and heated to boiling, after adding one drop of an alcoholic 

solution of iodine, green leaflets with a metallic lustre will appear. 

Santonin. 

Add Fehling’s solution to a sample of suspected urine : a positive result will 

be indicated by the formation of a reddish-violet colour. On adding an excess 

of acetic acid the colour is converted to green. 

Silver. 
Dilute hydrochloric acid gives a white i)reci])itate of silver chloride which 

darkens on exposure to light. The precijiitate is insoluble in water and m acids 

but is soluble in dilute ammonium hydroxide. It is ])recipitatcd from the ammoniacal 

solution by dilute nitric acid and by potassium iodide solution 

J‘otassium iodide gives a yellow iirecipitate of 
in ammonium hydroxide solution, but is readily soluble m solutions of iiotassium 

cyanide and of sodium thiosulphate. «nliition 
A red preciiiitate of silver chromate is given with jiotassium chi ornate solution. 

The Iirecipitate is insoluble in dilute acetic acid, but is soluble m dilute nitric acid 

and in ammonium hydroxide solution. 

Sodium Hydroxide. 

tCnt"; SnU tiution a,M a aola.ion of .inc araayl aoo.a.o. in preacnee 

of sodium a yellow precijiitate forms. 
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Strophanthus. 

Wlieii a .solution of strophanthus is treated with sulphuric acid an emerald- 
green colour develops and changes to brown. When warmed, the colour changes 

to violet shades and then becomes black. 
In acpieous solution the addition of some sulphuric acid and a very small 

amount of ferric chloride will cause a reddish-brown ])recipitate, which after standing 

for some time becomes emerald-green in shade. 
The addition of some sodium nitro-prusside solution and alkali will ])roduce a 

re<l colour when strophanthus is present. 

Strychnine. 

The taste test should be i)erformed with caution. It is of value in demonstrating 
the presence or absence of a bitter taste even in very high dilutions. 

liy injecting some solution into the thoracic or abdominal cavity of a frog, 
tetanic convulsions will be caused if strychnine is present to the extent of 
grain. 

If to the crystals two drops of strong sidphuric acid are added no reaction will 
be noticed, but if the edge of the solution is touched with a j)article of manganese 
dioxide or potassium dichromate a deep-blue colour will form at the point of contact. 
This colour rapidly changes to purple, crimson, red, orange, and then slowly fades 
away. The play of colours is characteristic of strychnine and can be perceived 
with grain. 

Sulphonal. 

Te.st the urine after making alkaline and shaking with amyl alcohol for the 
pre.sence of hscmatoporplij-rin, by sjiectroscopic examination (see j). 33.o). 

Sulphuretted Hydrogen. 

Siilphuretted hydrogen gas in the stomach and tissues may be detected by the 
addition to the filtrate of a solution of lead acetate, which j)roduces a black 
precijiitatc. The gas when found in small quantity may merely be the result of 
decomposition changes. 

On examination of the blood a spectrum of sidphaemoglobin with a narrow 
l)and towards the red end of the spectrum, about (515, will be .seen. It is 
( istmguishable from that of methsemoglobin by the fact that the narrow band 
does not disappear after the addition of a reducing agent as occurs with methiemo- 
glolun. buliihamioglobm produces a greenish coloration of the surface ves.sels of 
the cadaver. 

Sulphuric Acid. 

Congo paper turned to blue. 

Methyl-violet changed to blue, then green, and with strong acid to yellow. 

Sugar Test. 

Concentrated suliihuric acid will produce charring 

in hydrthSic adXi'' To™;;"''''" “hi** in-l-Ue 

Thallium. 

drops of c?rton^disiX)h^ a solution of thallium, a few 
anlpliide. Heat eeiitlv till tiie e ut and a little ammonium 
otanging to r“l bo.k, wi.en a I,lack ,,reei,,itate 

Tin. 

. 
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Trinitrotoluene, Trotyl, or T.N.T. 

Webster’s Test as modified by Tutin. 

Extract urine with two successive i)ortions of ether, acidify urine with hydro¬ 

chloric or sulpliuric acid, and again extract with ether. The ethereal extract of 

the acidified urine must then l)e extracted twice with dilute acpieous sodium 

carbonate, washed with water, and treated with alcoholic potash. The characteristic 

violet colour will now become evident in the presence of derivatives of T.N.T. in 

the urine under test. 

Turpentine. 

A small crystal of iodine added to one droji of tur])cntine on filter pai)er will 

fume. If three drops of turpentine are added ra})idly to a little iodine in a narrow 

tube the reaction is exj)losivc. 

Veratrine. 

The alkaloid veratrine is taken u]) by chloroform from alkaline aqueous solution. 

After one part of veratrine has been triturated with five ])arts of faintly powdered 

cane sugar the addition of a few drops of concentrated sulphuric acid will ])roduce 

a yellow colour which changes to greenish-blue. 
Veratrine dissolved in concentrated sulphuric acid and gently heated will 

produce a yellow colour which changes to red. The change of colour is gradual. 

Zinc. 

In a filtrate made alkaline with sodium carbonate, the absence of a precipitate 

may be taken as excluding any large quantity of zinc. 
To a neutral or alkaline solution add ammonium sulphide, when a white 

precipitate of zinc sulphide will develop. The precipitate is insoluble m excess 

of ammonium sulphide, in acetic acid, and in solutions of caustic alkalis, but 

dissolves in dilute mineral acids. r i 
Add potassium ferrocyanide .solution to a portion of the filtrate and a white 

precipitate of zinc ferrocyanide will form which is insoluble m dilute acids, but 

soluble in solutions of caustic alkalis. 
The addition of sodium hydro.xide solution to some of the filtrate will inoduce 

a white gelatinous precipitate of zinc hydroxide which is readily soluble m excess. 

The [)recipitate also dissolves in dilute acids. 

1. 

2. 
3. 

4. 

o. 
»). 
7. 
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ADDENDA. 

The following information has become available since 

THE PRINTING OF THE BODY OF THE BOOK :- 

National Insurance (Industrial Injuries). Prescribed Diseases. 

The following have been added to the First Schedule, Part I:— 

Descru’Tiox of Disease oh Injury. Natur e of Occupation. 

37. (a) Carcinoma of the mucous 
membrane of the nose 
or associated air 
sinuses. 

{b) Primary carcinoma of a 
bronchus or of a lung. 

Any occupation in a factory 
where nickel is produced 
by decomposition of a 
gaseous nickel compound 
which involves work in or 
about a building or build¬ 
ings where that process or 
any other industrial process 
ancillary or incidental 
thereto is carried on. 
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NOTE.—Poisonous substances and gases will be found under Poisoning. 

Certain of the commoner poisons are also included in the General Index. 

Abdomen, 
absence of marks of violence on, 

237, 309, 311,312, 320, 322 
changes in pregnancy, 372, 379, 

389 
effects of bomb blast, and, 322 
injuries to, 266, 272, 275, 276, 288, 

289, 309, 310, 311,314, 322 
post-mortem examination of, 39, 

40, 41,42, 44, 45, 49 
putrefactive changes in, 38, 136 
viscera, rupture of, 248, 272, 274, 

275, 276, 289, 290, 292, 293, 294, 
295, 301, 302, 304, 305, 308-320 

wounds of, .38, 40, 42, 266, 272, 
275, 276, 288, 289, 309, 317, 318, 
319 

Abnormalities, 
in identification, 75-78, 96, 107, 108, 

109 
of sexual organs, 80, 359, 361 

Abortifacients, 
drugs, 381, 382, 384, 389, 559, 669, 

672, 673, 674 
poisoning by, 559, 669, 672, 673, 

674, 678 
Abortion, 

accidental, 384, 386, 390 
air embolism in, 394 
causes of death following, 389, 

392, 394 
criminal, 381,390, 394 

by drugs, 381,384, 389, 390, 559, 
669, 672, 673, 674, 678 

by general violence, 390 
by instruments, 386 
duties of practitioners in, 387 
evidence of, 388 
examination of aborted material 

in, 390 
after death, 389, 392 
during life, 388 

Inter-Departmental Committee 
Report on, 383 

law regarding, 381 
legal definition of, 381 
medico-legal points in, 381 
sudden death in, 389, .393 

natural causes of, 384 
on therapeutic grounds, .383 

I Abortion,—continued 
Pharmacy and Medicines Act, 

1941,515 
post-mortem procedure in, 41,389 

Abrasions, 37, 38, 43, 186, 187, 188, 
201,248,261,277,306 

burning, 203, 206, 213, 224, 225 
cold and exposure, 231 
drowning, 168, 169, 173, 174, 177 
electricity, 203, 206 

' firearm wounds, 273, 274, 282 
hanging, 189 
in child-birth, 401,402 

I injuries, 168, 176,244,273, 282, 293, 
300, 301, 302, 309, 310, 313, 314, 
317, 320, 321 

strangulation, 190 
suffocation, 178 

I Workmen’s Compensation Acts, 28 
Accused persons, 65, 325, 436, 629 

examination of, 65, 325, 436, 629 
indictment of, 26 

Accused woman and infanticide, 
379, 409, 415 

Acetonaemia and coma, 354 
post-anaesthetic, 617 

Acids, 
burns from corrosives, 213, 215, 

222, 525, 702 
stains on clothing, examination of, 

213, 215, 223, 702 
tests for, 702 
treatment, 526 

Actions of poisons, 517 
conditions modifying, 517 
corrosives, 215, 222, 525 
irritants, 539, 674 

Addiction, drug, 518, 624, 6.39, 641 
644, 647, 660 

Adipocere, 
composition of, 143 
factors in production of, 143 
formation of, 143 

Adoption Act, 1939, 227 
Advertising and canvassing, 9 
Advocate, Lord, 

criminal prosecutions, 21,26 
post-mortem examinations and 37 
sudden deaths and, 23 

720 



730 INDEX 
Affirmation, 57 
Age, 

determination of, in foetus, 80 
eruption of teeth, 82 
evidence from skeleton, 83-88, 102, 

103, 107, 108, 109 
from cranial sutures, 86, 102, 103 
from hyoid bone, 87, 103 
from laryngeal cartilages, 87, 103 
Hesse’s rule and, 82 
in identification, 79-88, 102 107, 

108, 109 

medico-legal significance of, 65, 
79, 102, 107, 108, 109, 424, 425 

of Marriage Act, 1929, 425 
of scars, 96 
of wounds, 96, 281 
old persons, 80, 86 
on rate of putrefaction, 137 
ossification of bones, 83 
precocious development, 79 
puberty, 358, 424 
rape and, 424 

Agglutination test, 44, 342, 443 
Agglutinogens, 44, 342, 443 
Air, putrefaction in relation to, 134, 

137, 139 
Air-passages, 

carbon deposit in, 44, 220, 222 
foreign bodies in, 146, 149, 179 

Air-pressure and suffocation, 320 
Albumin in vesicles in burning, 215 
Alcohol, 

absorption and elimination, 624 
effects of, 306, 357, 625, 635 
forms of, 624, 635, 637 
in blood,42,306,312,624,625,630, 

631,632, 635, 634, 635 
in tissues, 634, 704 
in urine, 625, 630, 631, 632 
poisoning by, 312, 352, 357, 631, 

632, 633, 635 
pupils and, 625 
responsibility, criminal, and, 490 
tests for, 702 
treatment for poisoning by, 357, 

635, 637 
under influence of, 306, 352, 357, 

625, 626,627 
symptoms and tests, 625-629 

Alcoholic coma, 357, 625, 636, 637 
content of beverages, 624 

Alcoholism, 306, 357, 626 
Alkaloid, definition of, 647 
Alkaloids, poisoning by. See In¬ 

dividual Poisoning 
Allantiasis or botulism, 694 
Ammunition and tattooing of skin, 

44, 253, 256, 265, 266, 272 
Amnesia, 299, 490 
Amphibians, blood corpuscles ot, 

329, 331 
\ 

Anaesthesia, 
charges of rape, in relation to, 423, 

427, 447,499 
deaths under, 620 
legal responsibility, 621 
responsibilities of anaesthetist, 621 

Anaesthetics, 
general, 617 
local, 620 
spinal, 620 

Anatomy Act, 50 
Aneurysm, sudden death, 150 
Angina pectoris, 150 
Animal bites, 317 
Ankylostomiasis, 30 
Anoxia, 146, 148 
Antagonism of poisons, 522 
Ante-mortem lesions, 38, 176, 248, 

281 
Anthrax, 30 
Anthropometry and identification, 

68 
Antidotes, types and actions of, 522 
Antipyretics, poisoning by, 639 
Aphrodisiacs, 660, 661, 675, 678 
Apoplexy, 150, 296 
Appointment of coroners, 18 
Arborescent markings in lightning 

stroke, 204 
Area of burning relative to death, 

216 
Arrow poisons, 695 
Arsenic, 

absorption of, in body, 544, 548 
and exhumations, 45, 550 
chemical analysis for, 708 
distribution of, in body, 544, 548 
elimination of, 544 
in hair, 544, 550, 551 
in nails, 544, 550, 551 
in organs, 544, 548 
inorganic, 540 
organic, 542 
poisoning by, acute, 540 

chronic, 541 
post-mortem appearances in death 

from, 546, 548 
sources and varieties of, 539 
symptoms of poisoning by, 540 
treatment of poisoning by, 543, 546 

Arteries, coronary disease of, 43, 150, 
Arteriosclerosis, 150, 155, 298, 353 
Artificial insemination, 368 
Artificial respiration, 178 
Asbestosis, 32 
Aschheim-Zondek test for preg¬ 

nancy, 373 

^ausTs^of, 146, 150, 168, 178, 183, 
184, 190, 525, 572, 578, 

gases and, 150, 151, 183, 214, 2 ^ 

578 
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Asohvxia,—continued 
in newly-born, 401, 406, 409, 414, 

418, 420 
post-mortem appearances in, 147, 

172, 180, 181, 189, 192, 197 
spontaneous ecchymosis and, 248 
symptoms of, 146 
traumatic, 183 

Assaulted persons, examination of. 
65,427, 448 

Assize Court, 
procedure in, 16 

Association with, 
uncertified midwives, 9 
unqualified persons, 9 
unregistered dentists, 9 

Atelectasis, 406, 409 
Atkin’s Committee on criteria of 

insanity, 487 
Atomic bomb, effects of, 686 
Atresia, 361 
Attestation of certificates in Scot¬ 

land, 35, 48, 50, 55, 474 
Authorised seller of poisons, 500, 501 
Automatic pistol, wounding by, 254, 

257, 267, 272, 273 
Autopsy of newly-born children, 

procedure in, 416 
Avian blood corpuscles, 329, 331 
Avulsion of penis and other injuries 

of, 316 
Azoospermia, 358, 439 

Bacteria in putrefaction, 134 
in food poisoning, 691 

Bacteriological and serological tests 
in food poisoning, 692 

Barberio’s test for spermatic fluid, 441 
Bee and wasp stings, 697 
Beer and arsenic poisoning, 690 

and lead poisoning, 690 
Benzidine test for blood, 328 
Bertillon’s system of identification, 68 
Bestiality, 118, 442, 455 
Beverages, alcoholic content of, 624 
Biological test for source of protein. 

339, 342,442 
Birds, blood corpuscles of, 329, 331. 

339 . . , 

Birth, 
concealment of, 398 
law regarding, 153, 155, 156, 161, 

162, 397 » . . 

live or still, 401 
registration of, 153, 155, 156, 161 

162 » » I , 

Births and Deaths Registration Acts 
7, 153, 155, 156, 162 

Bites and stings, 696 
Black powder, 256, 265, 266 

Bladder, rupture of, 309, 315, 317 
Blast, bomb, effects of, 321 
Bleaching of hands and feet in 

drowning, 171 
Blindness in lightning-stroke, 205 
Blisters from burning, ante-mortem 

or post-mortem, 215 
Blood, 

absorption spectra, 3,34-339 
alcohol in, 42, 307, 312, 624, 631, 

632, 633, 634, 635, 702 
appearance of, in carbon monoxide 

poisoning, 335, 336, 338, 581, 
582, 583, 585, 712 

in cold and exposure, 232 
condition of, in asphyxia, 146, 148 
corpuscles in various types of, 329 
detection of blood cells in, 329 
grouping, 44, 342 
haemin crystals, 332 
haemochromogen crystals, 333 
haemoglobin, 334 
mammalian cells, 329 
menstrual, 332 
motor-car injuries and, 43, 312 
Rh factor in, 347, 349, 410 
spectroscopic tests, 334-339 
stains, age of, 325 

appearance of, 283, 324 
at locus of crime, 76, 283, 324 
causation of, 76, 283, 324 
chemical examination of, 332 
colour of, 324, 325 
examination of, 327 

blood-grouping, 342 
chemical, 332 
microscopic, 329 
preliminary, 327, 328 
serological, 339, 442 
solvency, 326, 327 
spectroscopic and micro- 

spectroscopic, 334-339 
sub-grouping, 347, 350 

position of, 54, 76, 283, 324 
reports on, 53 
rust mixed with, 327 
shape of, 324 

vessels, rupture of, 150, 296, 352 
Bodies, effects of embalming, 44 

effects of refrigeration on, 44 
foreign, in foodstuffs, 693 

Body, appearances of dead, 127 
cooling of dead, 128 
defects of, and nullity of marriage. 

—uiiu luenuncaiion, Vb 
examination of, for medico-legal 

purposes, 35, 37, .39, 40, 44, 45, 
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Body,—continued 
exhumation of, and law as to, 45 
freezing of, 44, 233 
group specific-substances in fluids 

of, 342, 347, 350, 443 
identification of dead, 37, 79 
length of time of dead, 127 
maggots on dead, identification of, 

139 
mutilation of, after murder, 97, 315 
nutrition and neglect of, 228 
poisons, action of, on, 517 
putrefaction of, 134 
refrigeration of dead, 44 
remains of, and identification of. 

79 
temperature of, after death, 128 
weight of, in starvation, 229 

Bomb blast, effects of, 321 
Bones, 

arsenic in, 544, 551 
fractures of, 293, 300, 301 
fragility of, 302 
identification of, 83 
measurements of, 90 

Dwight, 93 
Parson, 93 
Pearson, 93, 95, 96 

ossification of, age from, 81, 83 
sexual characters of, 88 
stature from, 94 
union of epiphyses of, 83 

Born alive, definition of, 399 
Botulism, or allantiasis, symptoms 

of, 694 
Bourne case, 382 
Brain, 

concussion of, 295, 355 
embolism of, 145, 150, 353 
haemorrhage and, 145, 150, 296, 

352 
injuries of, 145, 293, 355 

Breasts, in pregnancy, 372, 379, 389 
Bruises, 

age of, 247 
and post-mortem lividity, 38, 130, 

248 
ante-mortem and post-mortem, 

248 
causation of, 246, 248 
colours of, 247 
forms of, 246 

Bullets, examinations of, 258, 20U, 
267 

wounds, 251 
Burning, spontaneous, 224 

accidental, 205, 208, 215, 218 
ante-mortem and post-mortem, 

215, 218 
appearances in, 204, 208 
body area involved, 216 

Burns,—continued 
by corrosives, 213, 214, 215, 222 
by electricity, 206, 208 
by fire, 213, 215 
by friction, 213, 215 
by lightning, 203 
by scalding fluids, 213 
by steam, 213, 215 
by ultra-violet light, 213, 225 
by X-rays, 213, 224 
cases of, 205, 208, 214, 215, 219 
cause of death in, 203, 205, 215, 

218 
causes of, 205, 208 
Children’s Act, 1937, and, 218, 227 
complications in, 216 
death by, 216 
definition of, 213 
homicidal, 218 
law as to, 213 
lesions in, 213, 214, 216, 220, 222, 

223 
post-mortem appearances in, 213, 

214 
pugilistic attitude in, 133, 220, 221 
suicidal, 218 
surgical degrees of, 213 
treatment of, 206, 211 

Bursitis and compensation, 31 

Cadaveric bacteria, 134 
hypostasis, 38, 130, 248 
lividity, causation of, 130 

conditions simulating, 38, 133, 
248 

fixation of, 130 
rigidity, 131 

causation of, 131, 132 
conditions simulating, 133 
duration of, 132 
freezing of body and, 44, 133 
heat stiffening and, 133, 219, 221 
mode and incidence of invasion 

of, 132 
mode of death and, 133 
modifying factors, 132 
muscle changes in, 131 
muscular state of body and, 132 
period of invasion of, 132 
temperature and, 132 

spasm, 133 
Calliphora erythrocephala, 140 
Camelidae, blood corpuscles of, 329, 

330 
Cancer Act, 1939, 11 
Canned foods, 

examination of containers ol, t>92 

poisoning of, 690, 692 
Canvassing and advertising, 9 
Capacity, testamentary, 477 
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Caput succedaneum, 415, 417 
Carbolic acid, 

chemical tests for, 719 
poisoning by, 533 
post-mortem appearances m 

poisoning by, 535 
staining by, 534, 535 
symptoms of poisoning by, 534 
treatment of poisoning by, 535 

Carbon deposit and burned bodies, 
44, 214, 215, 220, 221 

Carbon monoxide, 
action of, 582 
blood in, 43, 131,335, 338, 582, 585 
chronic poisoning by, 584 
physiological response to, 583 
poisoning by, 582, 584 

post-mortem appearances in, 
585 

symptoms of, 582 
treatment in, 584 

sources of, 581 
spectrum in blood of, 335, 338, 

712 
tests for, 712 

Cardiac disease and inhibition, 151 
and sudden death, 43, 150, 151 

Carnal knowledge, definition of, 422 
Carotid plexuses, pressure upon, 

145, 185, 192, 196 
Cartridges, 251, 254, 257, 259, 262, 

264, 267, 268, 269 
Carunculae myrtiformes, 431 
Cataract, glass workers, 31 

by rays or metal, 31 
Cathartics, as abortifacients, 384, 

674, 675, 676 
Causes of death, proximate, 144 
Caustic alkalis, 525, 528, 529, 530 
Centres of ossification, 81, 83, 84, 

154, 412, 415, 418 
Cerebral embolism, 150, 353 

haemorrhage and coma, 150, 352 
pontine haemorrhage, 352 

and sudden death, 150 
thrombosis, 353 

Certificates, 
by medical practitioners, 7, 153, 

159, 161, 460, 464, 467, 468, 469, 
473, 476,480,726 

for cremation, 161 
form of, 7,33,35, 153, 159,460,464. 

468, 469, 473, 476, 480 
General Medical Council and, 7 
in idiocy and imbecility, 470-472 
in mental deficiency, 471 
insanity in, legal requirements of, 

460, 461, 463, 468, 469, 473, 474, 
479, 480, 481, 483, 484, 487, 489, 
490, 492 > . . 

law as to, 35, 153, 159, 460, 461 
464-492 

Certificates,—continued 
medical, 7, 33, 35, 153, 161, 460, 

461, 464, 467, 468, 473, 476, 
480 

of death, law as to, 153, 159 
of still-birth, 153, 156, 162 
penalty for false, 7, 153, 154, 155, 

159, 164, 460 
signing of, 7, 35, 153, 155, 159, 163, 

164, 460, 461, 467, 468, 473, 476, 
481 

under Factory Acts, 33 
Cervix uteri, 361, 371, 372, 379, 380, 

388, 389, 390, 393 
Cessation of circulation, 127 

of menstruation, 371,372, 377 
of respiration, 127 

Chest, injuries and wounds of, 237, 
240, 244, 253, 265, 266, 272, 274, 
275, 280, 288, 289, 290, 292, 309, 
310, 314, 319, 320 

post-mortem examination of, 40, 
42, 48, 49 

Child-birth, 
accidents during, 409 
and putrefaction, 405 
precipitate labour in, 414 

Child murder, 397 
Children, 

identification of, by age of, 79 
ill-treatment of, law as to, 226 
neglect of, 227 
rape of, 422, 433 
sudden deaths in, 150, 151 

Children’s Act, 1937, 219, 226 
and burning, 219, 227 
and neglect, 227 
and overlaying, 227 

Chlorides in vesicles due to burns, 
215 

Chloroform, causes of death under 
anaesthesia by, 617, 620 

responsibility in administration of, 
621 

Choking, 146, 150, 178, 179, 182 
Cicatrices. See Scars 
Circuit Court, 25 
Circulation, 

in organs after birth, 409 
sudden death and, 150, 151 
tests for cessation of, 127 

Clothing, 
blood-stains on, 38, 54, 76, 282 

283, 324, 325, 327, 431, 434, 436! 

burning of, 205, 214, 220, 223 
corrosives and, 38, 215, 223 
cuts in, 38, 280, 283, 449 
evidence of neglect from, 38, 227 
identification of, 38, 98, 99, 106, 

in lightning-stroke, 205 
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Clothing,—continued 
in rape and cognate sexual 

offences, 430, 431, 433, 434, 436, 
437.440,441,442 

in sodomy, 453 
portions of, and cadaveric spasm, 

133, 171, 174, 176, 283 
seminal stains on, 53, 431,432, 436, 

437, 439, 440, 442, 453, 456 
Coagulation of blood in asphyxia, 

148 
Coitus and marriage, sexual defects 

and,362 
Cold and exposure, 

accidental, 226 
and putrefaction, 44 
death by, 226 
influence of, on body, 44, 133, 226, 

227 
post-mortem appearances in, 226 
stiffening from, simulating rigor 

mortis, 44, 133, 233 
Colostrum, 379 
Colour markings on dead bodies, 

38, 44, 77, 130, 134, 143, 147, 169, 
170, 177, 181, 183, 186, 187, 190, 
204, 213, 246, 251, 324, 525, 572, 
591, 601, 606, 608, 610, 611, 613 

ecchymosis, 184, 204, 248, 278, 
321, 418, 419, 584, 592, 603, 616 

from burning, 213, 214, 215, 220, 
223, 525, 581 

from carbon monoxide, 43, 131, 
585 

from cold and exposure, 44, 226 
from corrosives, 223, 525-538 
from drowning, 170 
from hanging, 186, 187 
from hypostasis, 38, 130 
from lightning-stroke, 204 
from prussic acid, 601 
from putrefaction, 135, 136 
from strangulation, 190 
from suffocation, 146, 147 
from tattoo marks, 77, 78 

Coma, 
causes of, 145, 352 
death from, 145 
post-mortem appearances in death 

from, 145 
symptoms of, 145, 352 

Comato-asphyxia, 145 
Combustibility, spontaneous, 224 
Communications, privileged, 64 
Compressed-air illness, 31 
Compression of brain in coma, 145, 

151, 352 
Concealment, 

of birth, law regarding, 398 
of pregnancy, 399 

Conception, 377, 378 
Concussion of brain, 295, 355 

Conjunctival haemorrhage, 148, 181. 
183, 186, 199 

Consanguinity, 451 
Consent, 

female, to coitus, and age of, 422. 
424, 425,426 

medical examination and, 65, 448 
Constrictive force, 

in hanging, 184 
in strangulation, 190 
in throttling, 173, 190 

Contact flattening following death, 
129 

Contraction of pupils, 
in alcoholic coma, 625 
in cerebral haemorrhage, 352 
in concussion of brain, 355 
with opium, 356, 648 

Contrecoup, 296 
Contusions, 

age of, 247 
and ecchymosis, 248 
causes and forms of, 246, 248 
post-mortem or ante-mortem, 248 

Cooling of body following death, 128 
determining factors in, 128 
recording temperature in, 128 

Cord, 
marks in hanging and strangula¬ 

tion, 186, 189, 190, 191 
umbilical, 408, 409 

Coronary arteries and sudden death, 
43, 150 

Coroner and doctors, 18, 19 
Coroner’s Act, 1926, 19 
Coroner’s Court or Inquest, 17 
Coroner’s duties, 18, 19 
Coroner’s jury, 19 
Corpus luteum and pregnancy, 374, 

375 
Corpuscles, blood, forms of, 329 
Corrosive action, 

acids, 214, 222, 525, 530, 537 
alkalis, 214, 222, 528 
evidence of, 214, 222, 528 
poisons, 525 

Corrosives, burning by, 214, 222, 
525 

general action, 525 
lesions from, 214, 222, 528 
salts, action of, 528, 537, 538 

Cotton fibres, 124 
Cotton spinning, industrial ettects 

of, 33 
Court of Assize, 16 
Court of Criminal Appeal, 17 
Court of Session, 25 
Court of Petty Sessions, 15 
Court of Quarter Sessions, 16 

Courts, .... T- 1 j IK 
criminal and civil, in England, la 
evidence in, 15-21,58 
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Courts—continued 
form of oath in, England, ov 

Scotland, 57 . y. 4.SI 
procedure at trial in, 15, 21, 4»i, 

482, 493 
Covering, V 
Cramp, tvi^ister s, 31 

writer’s, 31 
Cranial fractures. See Fractures ot 

skull 
Cremation, 159 

and anatomical dissections, 52 
Certificates for, 159, 161, 163, 164 

law as to, 159, 163 
regulations for England, 159 

for Scotland, 163 
Criminal abortion, 381 

Appeal Court, 17 
Evidence Act, 60 
Law Amendment Acts, 424 
law regarding cruelty to children, 

226 
neglect and starvation, 226 
procedure, legal, 15 

in England, 15, 481 
in Scotland, 21, 482 

Criminal responsibility, 
and inebriety, 490 
and insanity, 479 
criteria of, 484 
Justice Act, 1948, 73 
Justice (Scotland) Act, 1949, 484 
law in England regarding, 484, 487, 

490 
in Scotland regarding, 484, 489, 

490 
procedure in pleas of insanity, 

481, 482 
rules in M'Naghten case and, 484 
tests of, 484 
wounding and, 237, 319 

Criminals and finger-prints, 69 
Crippen case, 652 
Cross-examination of witnesses, 16, 

58 
Crown Office, 22, 26, 37 

counsel and post-mortem exam¬ 
inations, 37 

Cruelty to children, 226 
Crushing of body in accidents, 42, 

183, 310, 311 
Crush syndrome, 313 
Culpability in burning, 213, 227 

in neglect of children, 226 
in wounding, 237 

Culpable homicide, 238 
Cumulative action of poisons. 519. 

582, 640, 659 
Curator Bonis, or Judicial Factor, 479 
Cutis anserina in drowning, 170, 171 
Cut-throat wounds, 279, 284 286 

Cut-throat wounds,—continued 
homicidal, 284, 286, 287 
suicidal, 279, 284, 286, 287 

Cyanides, 
analysis of, 715 
cause of death by, 599 
poisoning by, 598 
post-mortem appearances in death 

by, 601 
symptoms of poisoning by, 600 
treatment of poisoning by, 600 

Cyanosis of face, 146, 147, 168, 186, 
197, 587, 592, 593, 611, 613, 

Cycle, menstrual, and period of 
gestation, 377, 378 

Dactylography in identification, 69 
Dangerous Drugs Acts and Orders, 

510 
practitioners and, 8 
lunatics, law regarding, 461, 468, 

480, 483 
wound, definition of, 236 

Data regarding age of wounds, 96, 
281 

Dead, identification of, 37, 79 
Death, 

and rape, 433, 456 
by air pressure, 320 
by asphyxia, 146, 150, 168, 178, 

183,184, 190, 214, 222, 525, 572, 
578 

by burning and scalding, 213, 214, 
216, 220, 222, 223 

by cold and exposure, 226 
by coma, 143, 151 
by criminal neglect and starvation, 

226 
by drowning, 168 
by electricity, 206 
by hanging, 184 
by heat-stroke, 233 
by lightning-stroke, 203 
by suffocation, 150 

suggested classification of, 149 
by syncope, 145 
by violence, 237, 239 
by wounding, 236 
certification, 153 

in England, 153, 159 
in Scotland, 155, 163 
penalty for false, 7, 164 

form of, and putrefaction, 139 
in its medico-legal aspects, 127 
molecular, 127 
muscular states following, 134 
of newly-born infants, causes of. 

409,410,412,413,414,415,418, 



Death,—continued 
sentence of, in pregnant woman, 

370, 371 
signs of, 127 
somatic, 127 
stiffening. See Rigor Mortis 
sudden, 150 

cause of, 150 
time of, 127 
under anaesthesia, 617, 620 

Debris and dust, 76 
Declaration of dying persons, 55, 387 

of medical graduates, 60 
of prisoner, 26 

Declarator of nullity of marriage, 362 
causes of, 364 
Divorce (Scotland) Act, 1938, and, 

366 
law as to, 362 
Matrimonial Causes Act, 1937, 

and, 365 
medical evidence in, 363 
procedure in, 363 

Decomposition. See Putrefaction 
Defective vision, and accidents, 42 
Defectives, mental, 464, 470, 471,472 
Defloration, 422 
Deformities, body, and identity, 

38, 75, 77, 96 
Delirium tremens and responsibility, 

490 
Delivery, 

precipitate, 415 
protracted, 378 
signs of recent, in dead, 388 

in living, 379 
Delusions, 486 
Dentition, 82 
Dentures, and identity, 75, 78, 82, 

107, 108, 109 
Deposition of dying persons, 55, 387 

of witness, 15, 21, 22 

Depressed fractures of skull, 
295, 296, 303, 304, 305, 308, 311, 

313, 355 
Dermatitis, 

and bromides, 574 
and formaldehyde, 602 
and industrial disease, 30 
and plant irritants, 695 
and trinitrotoluene, 608 
by phenylenediamines, 612 
by ultra-violet rays, 225 
by X-rays, 224 

Detention in asylum, 
procedure in England, 459, 4/.^ 

in Scotland, 464, 470 
Development, 

in relation to age, 79, 80 

of fcetus, 80 
precocious, 80^ 

Diabetes, coma in, 354 

Differential diagnosis of insensibility, 
352 

Diminished responsibility, 489 
Director of Public Prosecutions, 15 
Disease and malnutrition, 228 
Disentail and possible pregnancy, 

370 
Dismemberment, 97 
Divorce in its medico-legal aspect, 

365 
Divorce (Scotland) Act, 1938, 365 
Dobkin case, 109 
Documentary evidence, 35 
Dosage, poisonous action of, 517 
Drink, under influence of, 490, 626, 

627 
Drowning, 

accidental, 168, 169, 174, 176, 177 
and wounding, 168, 169, 176, 177 
death by, 168 
definition of, 168 
external signs of, 169 
flotation of body following, 177 
internal signs of, 172 
suicidal, 174, 176 
treatment in, 177 

Drug addiction, 518, 639, 642, 648, 
660, 663 

Drugs abortifacient, 381, 382, 384, 
670, 672, 673, 674, 678 

Drunk, 
definition of, 627 
in relation to crime, 490 

Drunkenness, tests for, 628 
Dusart-Blondlot’s test for phos¬ 

phorus, 720 
Dust and debris, identification by, 

76 
Dwight’s bone measurements, 93 
Dying declarations and depositions, 

55, 387 

Earth and putrefaction, 139 
Earthenware, wounds by, 277 
Ecbolics, 381, 384, 389, 390, 559, 669, 

672, 673, 674, 678 
Ecchymosis, ^ 

and hypostasis, 38, 130, 246 
causes of, 182, 246 
colour changes in, 247 
determining factors in, 24b 
from natural causes, 248 
in lightning-stroke, 204 
on lungs m asphyxia, 147, 172, , 

181, 189, 192, 197 
traumatic, 183 of 

Electric currents, conducti y 
body and, 206, 208 

Electrical stimuli and molecu 

128, 134 
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Electricity, 
burning, 208 
cause of death by, 206 
death by, 206, 208 
treatment of shock from, 
voltages, fatal in, 206 

Electrocution, cases and method oi. 

208, 212 
Elm, slippery, as abortifacient, 386 
Embalming and mummification, 44, 

144 
Embolism, cerebral and insensibility, 

353 
cause of sudden death, 150 

Emergency certificate in lunacy, 468 
order in lunacy, 461 

Emotion, in sudden death, 145 
Emphysema of lungs, in asphyxia, 

173 
England, 

Civil courts, 15 
Criminal courts, 15 
criminal procedure in, 15 
death certification in, 153 
lunacy certification in, 459 

English and Scottish Court pro¬ 
cedure, differences in, 27 

Eonism, 457 
Epilepsy and crime, 484 

and insensibility, 353 
Epiphyses, union of, 83 
Epispadias and sterility, 359 
Epitheliomatous cancer, industrial, 

30 
Eruption of teeth, 82 
Ether, 

administration of, 618 
as an intoxicant, 618 
deaths under anaesthesia by, 620 
lungs complications caused by, 

618 
Ethics in medical practice, 3, 60, 

64 
Evidence, medical, 35 
Examination, 

before anaesthesia, 621 
consent in, 65, 427, 448 
cross, 58 
for gonococcus, 443 
in chief, 58 
in sexual offences, 65, 427, 448 
of accused persons, 65, 325, 436, 

post-mortem, 35 
Execution, 

by electric chair, 212 
by judicial hanging, 190 
of expectant mothers, 371 

Exhibitionism, 457 
Exhumations, law and procedure in, 

45 ’ 
Expert evidence, 59 

47 

Eye changes following death, 42 
128 

Fabrics and blood-stains, 325 
Factories Act, 1937, 33 
Factors modifying putrefaction, 137 
Fainting and insensibility, 354 
Falls of debris and suffocation, 179, 

181 
False certification, 7, 153, 164, 473 
Fatal Accidents Inquiry, 23 
Fatal wounding, 236 
Fecundity, 361, 376 
Feeble-minded person, definition of, 

470 
Fellatio, 455 
Female remains, identification of, 

88, 99, 107, 108, 109 
Feminisation, 359, 360 
Femur, male and female, identifica¬ 

tion of, 92 
Fetichism, 456 
Fibres, examination of, 110, 124 
Finger-nails, 

clippings, 43, 325 
scratches by, 37, 38, 43, 186, 187, 

188, 201, 248, 261, 277, 306 
on,107 

Finger-prints, 
at scene of crime, 72, 74 
classification of, 69 
dermal, 74 
identification by, 68 
latent, 74 
law regarding, 73 
of dead bodies, 74 
permission to take, 73 
single, identification by, 71 

Firearms, 
entrance and exit wounds, 251 
nature of weapon, 251 
range at which fired, 44, 253, 273 

Flaccidity of muscles, 
primary, 128 
secondary, 134 

Flattening, contact, 129 
Flax fibres, 122, 124 
Flies and putrefaction, 139 
Florence test, seminal fluid, 441 
Flotation of body after drowning, 177 

of lungs in newly-born, 402 
Fluorescence, examination by. 78 

114,431,432,436 
Foam at mouth and nose, 

in asphyxial deaths, 148, 171 172 
181,189,194,197,201 ’ 

in carbon-monoxide poisoning, 585 
Foetal, 

age, 80, 399, 401, 412, 415, 418 
heart in pregnancy, 372 
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Foetal,—continued 
lungs, respired and unrespired. 

401 

significance of alveolar pattern. 
407 

monstrosities, 401 
movements in pregnancy, 372 
ossific centres, 80, 399, 401, 415, 

418 
vessels, 409 

Foetus, 
development of, 80, 399, 401, 412, 

415, 418 
Hesse’s rule, approximation of age 

of, 82 
mature, 418 
ossific centres, 80, 399, 401, 415, 

418 
weight of, 80, 418 

Food in stomach, post-mortem, 42 
Food in stomach of newly-born, 

408 
Food poisoning, 

and ptomaines, 691 
bacteriological tests in, 692, 694 
botulism, cause of, 694 
by canned foods, 692 
chemical poisoning, 690 
ergot and, 689 
fungi causing, 689 
ginger paralysis and 691 
honey and, 689 
idiosyncrasy and, 688 
mushrooms and, 689 
salmonella and, 691 
serological tests in, 692, 694 
shellfish, cause of, 690 
symptoms of, 691 
treatment in, 694 
vegetable poisons and, 688 

Foods, 
arsenic in, 690 
copper in,690 
foreign bodies in, 693 
lead in, 690 
micro-organisms in, 691 
poisons in, 688 
tin in, 690 
toxins in, 692 

Foot, ossific centres in, 80, 399, 401, 
415, 418 

Foreign bodies in air-passages, 146, 

149,179 
in bladder, 320 
in rectum, 320 

Fractures, 
fragility of bones and, 
of bones, 293, 300, 301 
of skull, 41, 42, 48, 49, 204, 218, 

293, 295, 302 
Freezing of body, 44, 233 
Friedman test, 374 

Fright and sudden death, 145, 151 
Fungi, poisoning by, 689 

Gangrene and carbolic acid, 534 
and ergot, 385, 672, 689 
following snake-bite, 698 

Gartner’s bacillus, 691 
Gases, 

asphyxia from, 150, 151, 183, 214. 
222, 578 

of putrefaction, 136 
poisoning by, 150, 151, 183, 214, 

222,578 
General anaesthetics, 617 
General Medical Council, 3 
Genital organs, injuries of, 314 
Gestation, period of, 377 
Glanders, 30 
Glottis, acute cedema of, 146, 150, 

179, 525, 596 
Gonococci, in rape, examination for, 

443 
Goose skin in drowning, 169, 171 ' 
Grievous bodily harm, 236 
Gunshot wounds, 251 
Gutzeit test for arsenic, 709 

Habit, 
immunity by, in drugs, 518, 624, 

639, 641, 644, 647, 660, 663 
in relation to identification, 76, 

107, 108 
Habitual criminals, identification of, 

68 
drunkards, law as to, 490, 492 

Haematin, 334 
Haematoporphyrin, 335, 640 
Haemin, 332 
Haemochromogen, 33, 335 
Haemoglobin, 334 
Haemophilia and ecchymosis, 248 
Haemorrhage, 

ante-mortem and post-mortem, 

281 
cerebral, 150, 296, 352 
death from, 145, 150, 296, 352 
petechial, 148, 173, 181, 182, 184, 

186, 189, 195, 197, 205, 211, 248, 
295,321,585,592,603 

dir 
and sexual offences, 44, 117, 432, 

434 
animal. 111, 112, 117, H8.456 
arsenic in, 544, 550, 551, ^2 
bulbs, examination of, 112, 

115 
cleansing of, 119 
cross-sections ot, 

114, 
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Hair,—continued 
cuticular 'scales, and staining of, 

120 
dyed, 114 
human, 110 
medico-legal examination of, 110 
rate of growth of, 544 
structure of, 114 
technique for preparation of, 118 
vehicular injuries and, 43, 313, 

116 
Hallucinations, 486 
Hands, defensive wounds on, 285 
Hanging, 

accidental, 189 
death by, 184 
definition of, 184 
genital organs in, 186 
homicidal, 190 
judicial, 190 
marks on neck in, 186 
post-mortem appearances in, 186 
proximate cause of death in, 184 
sites of ligatures in, 186 
suicidal, 187, 189 

Hartridge’s spectroscope, 713 
Hawke and Bergeim’s test for 

carbon monoxide, 712 
Head, 

injuries to, 41,42, 48, 49, 150, 204, 
218, 293, 295, 296, 302, 352 

lesions due to contrecoup, 296 
Healing of wounds, 281 
Heart, disease of, and sudden death. 

150 
injuries to, 311 
rupture of, 150, 311 

Heat, 
death from effects of, 233 
influence of, on putrefaction, 138 
stiffening and causes of, 133, 219 

220,221 > . , 

Hegar’s sign in pregnancy, 371 
Height and identification, 94. 103 

107, 108 » . , 

Hemp fibres, 122, 124 
Hennessy case, 5 
Hermaphroditism or intersexuality, 

359 
Hesse’s rule and age of foetus, 82 
High Court of Justiciary, 22, 25 
Hippocratic oath, 60 
Hogben or Xenopus test for preg¬ 

nancy, 374 
Homicide, culpable, law as to, 238 
Homosexuality, 449, 452, 455, 457 
Honey, poisoning by, 689 
Hoppe-Seyler’s test for carbon 

monoxide, 712 
Horrnonic tests for pregnancy, 373 
Hospitals, liability of, 14 
House of Lords, 17 

47* 

Human remains, 
dismemberment of, 97 
identification of, 79 
mutilation of, 97 

Hydrostatic test, 402 
Hymen, 

forms of, 428, 429 
imperforate, 361 
intact, 428, 429 
rupture of, 430, 431 

Hyoid bone, injury to, 191, 193, 194, 
195, 198, 199 

Hyperglycaemia, 145, 354 
Hypnotics, 639 
Hypoglycaemia, 145, 354 
Hypospadias and impotence, 359 
Hypostasis, 

appearance of, 130 
j cause of, 130 

Hysteria and insensibility, 354 
Identification, 

age and, 79, 102, 107, 108 
of closure of cranial sutures and, 

87, 102, 103 
anthropometry and, 68 
Bertillon’s system of, 68' 
body deformities and peculiarities 

and, 38, 75, 96, 97, 107, 108 
by finger-prints, 69 
by scars, 96 
by superimposed photographs, 

105, 107, 108, 109 
by tattoo marks, 77, 78 
by wounds, 75 
dust and debris in, 76 
femur in, 93, 103-106 

! hair dyes in, 110, 114, 116 
humerus in, 93, 103-106 
illustrative cases of, 99-110 
male and female bones in, 81,82, 

83-89, 89-96, 99-106, 107-109 
of criminals, 68 
of human remains, 74-109 
of the dead, 37-38, 74-109 
old injuries and, 75 96 97 107 

108, 109 
ossification of bones in. 80. 83 

102, 103 > . , 

pelvis in, 89 

post-mortem examination and, 37, 
38 ’ 

Ruxton case and, 99-108 
sacrum in, 90 
scars in, 96 
sex in, 88, 102 
skull in, 91 
stature in, 94, 103 
sternum in, 91 

‘^ToV"’ 
Idiosyncrasy and food, 688 

and poisons, 519, 570, 645, 670, 678 
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Idiots and imbeciles, 
definition of, 470 
law as to care of, 470, 471, 472 

Ileum, rupture of, 309, 310, 316, 317 
Ill-treatment of children, law regard¬ 

ing, 219, 226 

Imbecile female, carnal knowledge 
of, 422, 423, 425, 471 

Imbeciles, 
definition of, 470 
moral, 470 

Immaturity of foetus, 80, 154, 156, 
400, 409, 412, 415, 418 

Impaction of foreign bodies and 
suffocation, 146, 150, 179, 180, 
182, 411, 413 

Impanelling of injury, 16, 27 
Imperforate hymen, 361, 362 
Impotence and sterility, 

absolute, 358 
and age, 358 
and disease, 358 
in female, 360, 361 
in male, 358, 362 
relative, 359 

Impressions, 
finger, 69 
palmar, 75 

Incest, law regarding, 451 
pregnancy and, 451 

Incised wounds, 
causes of, 240, 277, 285, 288, 290, 

291 
characters of, 240, 277, 285, 288, 

290, 291 
homicidal, 277, 285, 288, 290, 291 
suicidal, 285, 286, 288, 290 

Indecent exposure, 457 
practices, 449 

Indictment, form of, 26 
Industrial diseases, 29 

National Insurance (Industrial 
Injuries) 1948, 28 

Inebriates Acts, 492 
Inebriety and criminal responsibility, 

490 
Infamous conduct, 4 
Infant Life (Preservation) Act, 398, 

416 
Infanticide, 

Act, 397 
by burning, 420 
by cold and exposure, 416 
by commission, 397 
by drowning, 411, 413 
by fracture of skull, 410, 415, 419 
by injury, 410, 413, 415, 416, 419 
by omission, 397, 416 
by strangulation, 413 
by suffocation, 411 
by violence, general, 413, 416, 

418 

Infanticide,—continued 
concealment of birth and, 398 

of pregnancy and, 399 
defences in charges of, 397, 401 

410.411.414.415 
definition of, 397 
examination of body in, 37. 401 

411.414.415 
hydrostatic test in, 402 
lactation and, 397 
law regarding, 397 
lung conditions in, 401 
non-viability in, 400 
precipitate labour in, 414 
signs of live birth in, 409 
stomach-bowel test in, 407 
Tardieu, or petechial spots in, 418, 

419 
Infants, overlaying of, 227 
Inflation of lungs of new-born, 

artificial, 405 
natural, 401 

Influence, undue, 477 
Infra-red rays, examination by, 78, 

267, 271, 437 
Inhibition, cause of sudden death, 

145, 146, 148, 150, 169 
Injuries, 

in utero, 398 
movements following, 276, 286 
to abdomen, 266, 272, 275, 276, 

288, 289, 309, 310, 311, 314, 322 
to bladder, 309, 315, 317 
to bones, 293, 300, 310 
to chest, 40, 42, 49, 253, 265, 273, 

274, 279, 288, 289, 290, 311, 314, 
319, 320 

to genital organs, 314 
to head, 41, 42, 48, 49, 150, 204, 

218, 293, 295, 296, 302, 352 
to heart, 145, 151, 292, 310, 311. 

314 
to neck, 278, 284, 288, 290, 291 
to perineum, 314, 315 
to rectum, 317 
to spine, 42, 300 
to urethra, 314 
to viscera, 239, 309, 321 
unusual, 276, 292, 304, 313, 317 
vehicular, 309 

Inquest, Coroner’s, 17 
Inquiry, 

by Magistrates, 15 
by Procurator-Fiscal, 23 
Fatal Accidents, 23 

Inquisition in lunacy, 459, 461 
Insane persons and fragilitas ossium; 

301 
Iiis3nity j j, j to I 

Acts of Parliament regarding, 459| 
463, 470, 472, 476, 478, 479, 482- 

492 
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Insanity,—continued 
alleged and improper certification, 

and medical practitioners, 46U, 
461,^62, 463, 464, 467, 468, 473, 
476, 480 

and mental deficiency, 463, 470, 
471, 472 

procedure under, 459, 463, 470, 
471,472 

certificate of emergency, 468 
certificates of, 460, 461, 462, 463, 

464, 467, 468, 473, 476, 480 
Criminal Lunatics Act, 1884, 480 
criminal responsibility, 479 
Curator Bonis, 479 
definition of lunatic, 467 
detention in asylum, 459, 462 

modes of, 459, 462, 470, 480, 
482 

by emergency certificate, 468 
by inquisition, 459, 461 
by judicial order, 459 
by petition, 459 
by urgency order, 461 

diminished responsibility and, 489 
in its medico-legal aspects, 459 
irresistible impulse and, 487 
law as to, in England, 459 

in Scotland, 463 
M'Naughten Rules and, 484 
marriage and, 365, 366 
procedure regarding, in England, 

459 
in Scotland, 463 

reception order and, 460 
separate examination in, 474 
testamentary capacity and, 477 
Trial of Lunatics Act, 1833, 479 
urgency order and, 461 
voluntary and involuntary patients 

and,462 
Insects, poisonous stings by, 697 
Insemination, artificial, 368 
Insensibility, causes of, 352 

differential diagnosis of, 352 
from alcohol, 357, 625, 626, 634 
from diseases, 352 
from injuries to skull and brain, 

352, 353, 355 
from insulin, 354 
from poisons, 356 

Instantaneous rigor or cadaveric 
spasm, 133, 171, 176, 283 

Insulin, effects of, while in charge of 
motor vehicle, 629 

Internal organs, 
putrefaction of, 136 
rupture of, 248, 273, 275, 276, 288, 

290, 292, 295, 296, 301, 302, 304, 
305, 308-322 > » > > 

Intersexuality, 359 

Intestines, „ 
contents of, in new-born, 409 

rupture of, 309, 310, 314, 315, 317, 

321 
Intracranial haemorrhage, 150, 296, 

352 
Intra-uterine death, signs of, 401 
Inversion, sexual, 359 
Irrespirable gases, suffocation from, 

150, 151, 183, 214, 222, 578 
Irritant poisons, 

action of, 539, 674 
poisoning by, 539, 552, 554, 559, 

563, 564, 565, 566, 567, 568, 570, 
571,572, 573, 574, 575, 674 

post-mortem appearance in, 546, 
553, 562, 565, 572, 576, 675 

symptoms of, 540, 543, 544, 552, 
555, 560, 564, 565, 566, 569, 571, 
572, 575, 576, 675 

treatment of, 546, 556, 561, 562, 
564, 565, 566, 568, 569, 571, 573, 
574, 576, 675 

vegetable. 675 

Jaw, changes in, due to age, 87 
“ Phossy,” 576 

Judicial authority in lunacy, 459, 464 
hanging, 190, 300 

Judicial Factor or Curator Bonis, 479 
Jury, 

Coroner’s, 19 
Court of Assize, 16 
High Court of Justiciary, 25 
verdicts of, 27 

Jute fibres, 122, 124 

Kitson V. Playfair (professional privi¬ 
lege), 62, 64 

Knee, beat, and Industrial Injuries 
Act, 31 

Kunkel or tannic acid test for carbon 
monoxide, 712 

Labia, injuries of, 314, 317 
Labour, 

precipitate, 414 
protracted, 377 

Lacerated wounds, 241 
causes of, 241,253, 262, 275, 277 
healing of, and age of, 96, 281 
scars from, 96, 242, 281 
simulating incised, 220, 241,244 

Laceration of brain, 255, 271, 273 
276, 279, 290, 293, 295, 296, 299! 
302, 308, 310, 313 
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Larynx, 

haemorrhage into, 191, 192, 198. 
200,201,525 i 

injury to, 179, 184, 187, 189, 190, 
192, 194, 196, 198, 200, 285, 287 i 

manual strangulation and, 192, 
198, 200, 201 

spasm of, 146, 150, 169, 592 
Law Reform (Personal Injuries) Act, 

1947, 33 
Lead, 

acute poisoning by, 560 
and Industrial Injuries Act, 29 
as abortifacient, 385 , 
behaviour of, in body, 561 ] 
chronic poisoning by, 560 
post-mortem appearance in 

poisoning by, 562 
symptoms of poisoning by, 560 
tests for, 717 
treatment in poisoning by, 561, 

562 
Legal, 

consent, 66, 436, 447 
procedure in England, 15 

in Scotland, 21 
Legitimacy, | 

blood-grouping tests and, 342, 
348 

Leptospira icterohaemorrhagiae, in¬ 
fection by, 30 

Lesbianism, 457 
Lewd practices, law regarding, 449 
Liability of hospitals and nursing 

homes, 14 
Libidinous practices, law regarding, 

449 
nature of, 449 | 

Ligature, 
colours of, 188, 198 
effects of, 184, 185, 186, 187, 188, 

190,191,201 
forms of, in hanging, 186 
in strangulation, 190, 201, 411 
marks of, 38, 186, 188, 191, 201, 

411 
position of, 38, 186, 188, 191, 201 

Lightning, death from, 203 
Linea albicantes, 379 
Linen fibres, 124 
Live-birth 

changes in umbilical cord, 408 
definition of, 399 
general signs of, 409 
pulmonary signs of, 401 

Liver, rupture of, 309, 310 
Lividity, cadaveric. See Hypostasis 
Local anaesthetics, 620 
Locus of crime and evidence, 25, 74, 

283, 306, 324 
Lord Advocate, 

and criminal prosecutions, 2i 

Lord Advocates,—continued 
and post-mortem examinations. 

37 
and sudden deaths, 23 

Lunacy. See Insanity 
Lunatic, 

criminal, law regarding, 479 
dangerous, law regarding, 461, 

465 
definition of, 467 
recovery of, procedure in, 463, 

469, 481,484 
Lung irritants, 146, 147, 528, 586, 

589, 590, 591, 593, 594, 597, 598, 
602, 603 

Lungs, 
and artificial inflation of, 405 
and hydrostatic test, 402 
and sudden death, 146, 149, 150 
atelectasis, 406 
colour of, in newly-born, 402 
diseases of, and asphyxia, 146, 150, 

179, 406 
foetal circulation of, 401 
flotation of, 402 
in asphyxia, 146-150, 172, 173, 181, 

192, 197, 417, 419 
in drowning, 172 
in newly-born infants, 401 

microscopic appearance of, 403, 
407 

oedema of, 179, 321,406, 528, 580, 
585, 587, 588, 591, 592, 594, 
595, 596, 597, 602, 603,605,609, 
618, 642 

pneumonic state of, 150, 179, 321, 
406, 528, 586, 589, 591, 592, 
594, 596, 597, 605, 642 

poisons acting on, 517, 586-603, 
604 

volume of, in newly-born, 402 
wounds of, 275, 288, 290, 292, 301, 

311, 314, 319, 320 

Maceration of foetus, 401 
M'Naghten case (insanity, ruling 

on), 484 
Maggots, identification of, 139 
Magistrate’s Court of Petty Sessions, 

15 
Malpraxis, H . <• 
Mammalia, blood corpuscles o , 

329 
Manila hemp fibres, 122, 124 

Marriage, 
and divorce, 365 
and nullity, 358 
insanity and, 366 

Marsh test for arsenic and antimony, 

707, 708 
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Masochism, 456 
Masturbation, 359, 429, 449, 452, 

457 
Matrimonial Causes Act, 1937, 365 
Maturity, in connection with in¬ 

fanticide, 80, 415, 418 
Measures and weights, conversion 

of, 700 
Meconium in intestines of newly- 

born, 409 
Medical, 

Act, provisions of, 3 
certificates, 7, 153, 159, 161, 460, 

464, 467, 468, 469, 473, 476, 
480 

in evidence, 35 
legal forms of, 7, 35, 153, 159, 

640,461,462,463,464,467,468, 
473, 476, 480 

of death, 153, 159 
of lunacy, 460, 464, 467, 468, 469, I 

473, 476, 480 I 
curriculum, 3 i 
declaration, 60 
documentary evidence, 35 
evidence, 35 
examination of accused persons. 

65,325,436,629 j 

of assaulted persons, 65, 427, 448 ! 
notes and memoranda, 55 
notifications, 7 
oath, 60 
precognitions, 22 
profession, supervision of, 3 | 
professional privilege, 60 

secrecy, 60 
register, 3 
registration of doctors, 3 
removal from register, 3 
reports, 35 

responsibility in anaesthesia, 621 
testimony, 35 
titles and qualifications, 3 
witnesses, 59 j 

Mens rea, 236, 484 
Menstrual blood, 332 | 
Menstruation, 

and puberty, 362 
cessation of, 371, 372 
climatic conditions and, 361 
pregnancy and, 361, 370 

Mental defectives and Lunacy Act 
’^rider,464 470 

471,472 
procedure under, 464, 470, 471 

Mental tests for intelligence, 473 
Methsmoglobin, 334, 335, 336 
Methaemoglobinaemia, 572 574 

609,61I,6I2,613;644;682 " 
Melhybled^Spirits (Scoliand) Ac 

Micro-organisms and food poison¬ 
ing, 691 

putrefaction, 135, 137 
, Microscopic examination of blood, ' 

329 
I fibres, 110, 124 

hairs, 110 
I seminal stains, 436 

Mid wives, association with unquali¬ 
fied, 9 

Milk teeth, eruption of, 82 
Mind, sound and disposing, 477 
Mineral acids, 

action of, 525 
post-mortem appearances in 

poisoning by, 525 
symptoms in poisoning by, 525 
treatment in poisoning by, 526 

! Miner’s nystagmus 31 
Miscarriage, 381, 384, 386, 390, 394 
Mitscherlich’s test for phosphorus. 

720 
Moisture and putrefaction, 138 
Molecular life and death, 127 
Monsters, 407 
Montgomery’s tubercles, 379 
Moral imbecility, 470 
Morphinism, 648 
Mortal wounds, 236 
Motor car driving and alcohol, 

627 
injuries by, 43, 110, 250, 304, 310. 

313 » . , 

hairs and blood-stains associated 
with, 43, no, 116, 313, 116 

Movements, after injury, 276, 286 
Murnmification, factors producing. 

Muscular states following death, 134 
Mutilation of bodies and identifica¬ 

tion of, 97 
Mutism, 493 

arsenic in, 544, 550, 551 
clippings, 42, 325 
rate of growth of, 544 

by, 37, 38, 43, 186. 187 
»201, 248, 261,277, 306 ’ 

on, 107 
Narcotic poisons, 647 
National Health Service Act, 1946, 

Act! 
^"Tu"tMc“:r946, 
Neck, marks upon, 42, 186 187 ISS 

'■'0 .200, 20I,248,306;4II • 
Necrophilia, 457 
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Neglect and starvation, 
evidence of, 227 
legal definition of, 227 

Negligence, medical, 11 
Nervous system and sudden death, 

150 
Newly-born, definition of, 397 
Notification, 

of birth, 153, 155, 156, 161, 162 
of death, 153, 155, 159, 163 
of industrial diseases, 33 

Noxious thing, 381, 384, 500 
Nullity of marriage, 362 
Nursing homes, liability of, 14 

Oaths, 57 i 
CEdema of glottis, 146, 150, 179, 525, 

596 
Offences Against the Person Act, 

1861,223, 236, 381,382, 397, 398, ! 
422, 450, 455, 499 

“ Old Bailey,” 16 
Oligospermia, 358, 439 
Organs, weight of, 701 
Os uteri, 361, 371, 372, 379, 380, 386, i 

388, 389, 390, 392, 394 
Osseous remains, identification of, | 

83 
Ossific centres, 80, 83, 102, 103 
Ossification and identification, 80, 83, 

102, 103 
Overlaying of infants, law regarding, , 

227 
Ovulation and fertility, 362, 371, 372 j 
Oxyhsemoglobin, 334, 335, 336, 337 . 

Paederasty or sodomy, 452 
Palmar impressions, 71 
Paralysis of respiratory centre m 

asphyxia, 146, 147, 149, 150, 172, 
410, 590. See also Individual 

Poisons 
by electric shock, 206 
in lightning-stroke, 203 

Parson’s bone measurements, 94 
Paternity and blood-grouping tests, 

Pearson’s formulae for stature, 95 
Pelvis and identification, 89 

Penis, 
absence of, 359 
avulsion of, 315 
condition of, in hanging, 
deformities of, 359 
injuries to, 315 
mutilation of, 316 
retraction of, in drowning, 

171 

169, 

Perversion, sexual, 451,456 
Petechial haemorrhages, 148, 173, 

181, 182, 184, 186, 189, 195, 197, 
205, 211, 248, 295, 321, 585, 592, 
603 

Petty Sessions, 15 
Pharmacy and Poisons Act, 1933, 

500 
and Medicines Act, 1941, 7, 515 

Phenolphthalein test for blood-stains, 
328 

“ Phossy ” jaw, 575 
Pistols, automatic, and revolvers, 

251, 254 
Pituitary extract as abortifacient, 

385 
Plankton in drowning media, 174 
Plants, irritative action of certain, 

695 
Poisoning, 

acute, 517, 520 
and susceptibility, 519 
antidotes, 521, 523 
by A.B.C. liniment, 655 

absinthe, 675 
acetanilide, 644 
acetate of lead, 559 
acetic acid, 532 
acetophenetidin, 644 
acetylene, 598 
acetylsalicylic acid or aspirin, 

645 
acids, 525 
aconite, 652 
African boxwood (Gonioma 

kamassi), 30 
agaricus muscaria, 689 
agotan, 678 
alcohols, 624. See also General 

Index 
amyl, 637 
ethyl, 624 
methyl, 635 

alkalis, caustic, 528. See also 
General Index 

allonal, 645 
almonds, bitter, oil of, 598 

aloes, 676 
aluminium, 570 
amanita muscaria, 689 

phalloides, 689 
amatol, 608 
amidofebrin, 645 
amidophen, 645 
amidopryin, 645 
ammonia fumes, 596 
ammonium hydrate, 52V 
amphetamine sulphate, 684 

amyl acetate, 613 
alcohol, 637 
nitrite, 613 

amytal, 641 
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Poisoning,—continued 
by aniline, 29, 33, 611 

animal, 690 
antefebrin, 644 
antimony, 537, 552 
antimoniuretted hydrogen, 580 
antipyretics, 644 
antipyrin, 644 
apiol, 674 
apomorphine, 647 
apples, arsenic in, 690 
aqua fortis or nitric acid, 528 
aromatic spirit, 529 
arrows, 695 
arsenic, 29, 33, 505, 539. See 

also General Index 
inorganic preparations, 540 
organic preparations, 542 

arseniuretted hydrogen, 578 
arsine, 578 
arsphenamines, 514, 542 
aspirin, 645 
atophan, 678 
atropine, 650 
avertin, 619 
barbital, 641 
barbitone, 641, 645 
barbituric acid and derivatives. 

356, 507, 641 
barium, 571 
basal anaesthetics, 619 
bee and wasp sting, 697 
beer, arsenic in, 690 
belladonna, 356, 650 
benzedrine, 683 
benzene, 29, 33, 605 
benzine, 604 
benzol, 605 
beryllium, 684 
binoxalate of potash, 532 
bismuth, 570 
bisulphide of carbon, 587 
bites and stings, 697 
bitter almonds, oil of, 598 
bitter apple, 675 
bittersweet, 652 
boracic acid, 568 
borates 568, 
botulism, 694 
brass-founders’ ague, 565 
bromides, 573 
bromine, 593 
bromoform, 594 
broom, 667 
brucine, 658 
bryonin, 676 
butobarbital, 641 
butter of antimony, 5.37 

3cid and cacodylates 

cadmium, 569 
Calabar bean, 662 

Poisoning,—continued 
by camphor, 670 

cannabinol, 663 
cannabis indica, 663 

sativa, 663 
canned foods, 692 
cantharides, 678 
carbolic acid, 533. See also 

General Index 
carbon dioxide, 587 

disulphide, 29, 33, 587 
gases, 581, 586, 587, 588, 596 
monoxide, 581. See also 

General Index 
tetrachloride, 588 

carbonate of ammonia, 529 
carbonyl chloride or phosgene. 

596 
carbonyl nickel, 30, 586 
carburetted water-gas, 581 
castor-oil seeds, 674 
caustic alkalis, ammonia, potash, 

soda,528 
salts, 528 

cherry-laurel water, 598 
chloral hydrate, 640 
chlorate of potash, 572 
chloride of antimony, 537 

of zinc, 538 
chlorinated naphthalene, 30, 614 
chlorine gas, 591 
chlorodyne, 647 
chloroform, 617. See also 

General Index 
choke damp, 582 
chromates of lead, potash, and 

soda, 538,559 
chromic acid, 538 
cibalgin, 645 
cicuta virosa, 666 
cicutoxin, 666 
cinchona, 385, 669 
cinchophen, 678 
claviceps purpurea, 385, 672 
coal-gas, 581 
cobra poison, 698 
cocaine, 660 
cocculus autumnale, 664 
colchicine, 664 
colchicum, 664 
colocynth, 675 
compral, 645 
coniine, 666 
conium, 666 
copper, 564 

sulphate, 538, 564 
cordite, 612 

corrosive sublimate, 554 
corrosives, 525 
cottonwood, .384 
creolin, 5.34 
cresol, 5.34, 5.36 
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Poisoning,—continued 
by cresylic acid, 534 

crocin, 676 
crotin, 674 
croton oil and seeds, 674 
curare, 619, 669 i 

cyanides, 599. See also General 
Index 

cytisine, 664 
cytisus laburnum, 664 

scoparius, 667 
datura, 652 
D.D.T. or dichloro-diphenyl- 

trichlormethane, 683 
deadly nightshade, 650 
dekrysil, 610 
depilatories, 563 
diachylon, or lead plaster, 385, 

559 
dial, 641 
dichloro - diphenyl - trichlor - 

methane or D.D.T., 683 
diethylene dioxide, 29, 616 
diethylmalonylurea, 641 
digitalin, 659 
digitalis, 659 
dimethyl sulphate, 604 
dinitrobenzene, 607 
dinitrocresol, 610 
dinitro-orthocresol, 604 
dinitrophenol, 29, 609 
dioxan, 29, 616 
diphenyldiamines, 611 
duboisine, 652 
ecbolics, 381, 382, 384, 389, 559, 

669, 672, 673, 674, 678 
engraver’s acid or pyrogallic 

acid, 574 
ergot, 385, 672 
erythroxylum coca, 660 
eserine, 662 
essence of mirbane or nitro¬ 

benzene, 606 
ether, 618. See also General 

Index 
chloride, 618 

ethylene glycol, 680 
eucalyptus, 671 
evipan, 641 
exalgin, 644 
ferricyanides, 599 
ferrocyanides, 599 
ferrosilicon, 580 
fish,697 
fluorides, 594 
fluorine, 594 
food, 688. See also General 

Index 
ethyl alcohol, 624. See also 

General Index, 
formaldehyde, 602 
formalin, 602 

Poisoning,—continued 
by foxglove, 659, 

fruit sprays, 690 
fungi, 689 
fusel oil, 637 
gardan, 645 
garden nightshade, 652 
Gartner’s bacillus and food 

poisoning, 691 
gelsemine, 663 
gelseminine, 663 
glacial acetic acid, 532 
glyceryl trinitrate, 612 
glycol, ethylene, 680 
gold, 570 
Gonioma kamassi (African box¬ 

wood), 30 
hashish, 663 
hellebore, 667 
hemlock, 666 
henbane, 652 
honey,689 
hydrochloric acid, 527 
hydrocyanic acid, 598 
hydrofluoric acid, 594 
hydrogen, antimoniuretted, 580 

arseniuretted, 578 
phosphoretted, 580 
sulphide, 589, 590 
sulphuretted, 589, 590 

hyoscine, 652 
hyoscyamine, 652 
hypnotics, 639 
Indian hemp or cannabis indica, 

663 
insects, 696 
insulin, 354 
iodine, 593 
iodoform, 593 
ipral, 641 
iron, 566 
irritant poisons, 539, 674 
izal, 533 
jaborandi, 662 
jasmine, yellow, 663 
Jeyes’ fluid, 533 
kerosene, 604 
laburnum, 664 
laudanum, 647 
laurel water, 598 
lead, 29, 33, 385, 559. See also 

General Index 
lemon, salts of, 532 
lobeline, 668 
luminal, 641 
lysol, 533 
‘‘M and B 693,” 681 
malonal, 641 
malonylurea, 641 
manganese, 29, 32, 567 
meconic acid, 647 
mercury, 29, 33, 554 
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Poisoning,—continued 
by metacetaldehyde, 680 

metacresol, 610 
Meta fuel, 680 
metal fume fever, 565 
metallic salts, 537 
methanol, 635 
methyl alcohol, 635 

bromide, 30, 593 
chloride, 603 

methylacetanilide, 644 
methyl salicylate or oil of 

wintergreen, 680 
methylated spirits, 636 
methylsulphonal, 640 
micro-organisms in food, 691 
mineral acids, 525 
mirbane, oil of, 606 
monkshood, 652 
morphia, 647 
muriatic acid or hydrochloric 

acid, 527 
muscarine, 689 
mushrooms, 689 
mussels, 690 
naphtha, 604 
napthalene, 614 
narcotics, 647 
nembutal, 641 
neo-arsphenamines, 542 
neocaine, 660 
neo-silver salvarsan, 542 
nickel carbonyl, 30, 586 
nicotine, 667 
nightshade, deadly, 356, 650 
nitre, spirit of, 528 
nitric acid or aqua fortis, 528 
nitro derivatives of benzene, 606 

of toluene, 606 
nitrobenzene, 606 
nitroglycerine, 612 
nitrous ether, 618 

fumes, 597 
oxide, 619 

noctal, 641 
novalgin, 645 
novocaine, 620, 660 
nupercaine, 660 
nutmeg, 676 
nux vomica, 656 
oenanthe crocata, 666 
oil of aniline, 611 

of bitter almonds, 599 
of croton, 674 
of eucalyptus, 671 
of mirbane, 606 
of nutmeg, 676 
of pennyroyal, 673 
of pulegone, 673 
of savin, 673 
of turpentine, 671 
of vitriol, 526 

Poisoning,—continued 
by oil of wintergreen, 680 

opium, 356, 647 
organic arsenical preparations, 

542 
orthocresol, 534 
oxalate of potash, 532 
oxalic acid, 532 
papaver somniferum, 647 
paracresol, 534 
paraffin, 604 
paraldehyde, 639 
pearl ash, 528 
pennyroyal, 673 
pentothal sodium, 641 
permanganate of potash, 568 
pernocton, 641 
petrol, 604 
petroleum distillates, 604 
phanodorm, 641 
phenacetin, 644 
phenazone, 644 
phenol, 533 
phenoquin, 678 
phenylacetamide, 644 
phenylamine, 611 
phenylenediamine, 611 
phosgene, 596 
phosphoretted hydrogen, 580 
phosphorus, 29, 575 
physostigmine, 662 
picric acid, 610 
picrotoxin, 660 
pilocarpine, 662 
planocaine, 660 
plant irritants, 695 
podophyllin, 676 
potash, caustic, 528 
potassium, 

bromide, 573 
chlorate, 572 
chromate, 538 
cyanide, 599 
hydrate, 528 
iodide, 593 
nitrate, 572 
oxalate, 532 
permanganate, 568 

potatoes, 689 
privet, 665 
procaine, 620 
prussic acid, 598 
purgatives, 674, 675, 676 
pyramidon or amidopyrin, 645 
pyridine, 612 
pyrogallic acid, 574 
quinine, 385, 669 
quinophan, 678 
radio-active substances, 684 
ricin, 674 

salmonella organisms in food 
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Poisoning,—continued 
by saltpetre, 572 

INDEX 

salts of lemon, 532 
of sorrel, 532 

salvarsan, 542 
santonin, 675 
savin, 673 
scammony, 675 
scopolamine, 652 
sheep dips, 509 
shellfish, 690 
silver nitrate, 538 
snake venom, 698 
sodium amytal, 641 

bromide, 573 
chlorate, 640 
hydrate, 529 
nitrite, 613 
pentothal, 641 

solanine, 689 
soneryl, 641 
sorrel, salts of, 532 
Spanish fly or cantharides, 678 
sparteine, 667 
spiders, 696 
spirit etheris nitrosi, 618 
spirits of salt, 527 
spotted hemlock, 666 
stings of adders, 698 

of bees and wasps, 697 
of fishes, 697 
of scorpions, 697 

stovaine, 660 
stramonium, 652 
strophanthus, 659 
strychnine, 656 
sulphadiazine, 681 
sulphaguanidine, 682 
sulphamerizine, 681 
sulphamethiazole, 681 
sulphanilamide, 681 
sulphapyridine, 681 
sulphathiazole, 681 
sulphonal, 640 
sulphonamides, 681 
sulphur dioxide, 589 

gases, 589 
sulphuretted hydrogen, 589, 590 
sulphuric acid, 526. See also 

General Index 
tansy, 384 
tartar emetic, 552 
taxine, 665 
taxus baccata, 665 
tetracarbonyl of nickel, 30, 586 
tetrachlorethane, 30, 615 
tetrachlormethane, 588 
tetra-ethyl lead, 563 
tetronal, 640 
thallium, 563 
tin, 566, 690 
tinned food, 690, 693 i 

Poisoning,—continued 
by T.N.T. or trinitrotoluene. 30 

608 ’ 
tobacco, 667 
toluene, 606 
toluenediamine, 611 
tophosan, 678 
tribromethyl alcohol, 619 
trichlorethylene, 616 
tricresyl phosphate, 29, 681, 691 
trinitroglycerine, 612 
trinitrophenol, 610 
trinitrotoluene (trotyl) or T.N.T. 

608 ’ 
trional, 640 
triphenyl phosphate, 29, 681 
trotyl, 608 
tryparsamide, 542 
turpentine, 671 
ureides, hypnotic, 641 
vegetable irritants, 674 

poisons, 647, 674, 688 
venom of snakes, 698 
veramon, 645 
veratrine, 667 
verdigris, 564 
veronal, 641 
veropyron,645 
viper bites, 698 
vitriol, oil of, 526 
volatile poisons, 578 
washing soda, 529 
wasp stings, 697 
water-gas, 581 
water hemlock, 666 
weever fish, stings of, 697 
wintergreen, oil of, 680 
wood alcohol, 635 
woody nightshade, 652 
wormwood, 675 
yellow jasmine, 663 
yew, 665 
zinc, 538, 565 

chronic, 519 
diagnosis of, 519 
duties of practitioners in suspicious 

cases of, 520 
evidence in the dead of, 523 

in the living of, 519 
law as to, 499 
post-mortem examination in cases 

of, 45, 523 
symptoms of, 519 
treatment of, 521 

Poisonous doses and effects of, 517 
stings and bites, 696 

Poisons, 
action of, 517 
as causes of insensibility, 356 
autogenetic and coma, 145, 352 
fhemical tests for (arranged in 

alphabetical order), 702 
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Poisons,—continued 
circumstances modifying action of, 

517 
corrosive, 525 
cumulative action of, 519, 582, 640, 

659 
definition of, 499 
doses of, relative to effects, 517 
hypnotic, 639 
irritant, 539, 674 
law as to sale of, 500 

regarding, 499 

List, 
First Schedule, 503 
Fourth Schedule, 507 

narcotic, 647 
vegetable, 647, 674, 688 
volatile, 578 

Police Court, 24 
Post-mortem appearances, 

and refrigeration, 44 
in abortion, 389 
in abrasions, 250 
in arsenical poisoning, 546 
in asphyxia, 147, 169, 181, 183, 185, 

192, 585, 587, 591, 592, 596, 
597, 623 • 

in bruises, 248 
in burning, 216, 219, 222, 223 
in cold and exposure, 232 
in coma, 145 
in drowning, 169 
in electricity, 206 
in lightning, 204 
in hanging, 185 
in heat-stroke, 235 
in neglect and starvation, 227, 

230 

in newly-born infants, 401 
in suffocation, 181 
in strangulation, 192, 201 
in syncope, 145 
in throttling, 192, 197 
in traumatic asphyxia, 183 

Post-mortem cooling of body, 128 
dissections and the law, 50 
elevation of temperature, 129 
examination, 35, 50 

accessories for, 39 
and stomach contents, 42, 408 
external, 37, 47 

identification before, 37 
important points in, 42 
in cases of poisoning, 45, 523 
instruments for, 39 
internal, 39, 49 
law regarding, 50 

practical procedure in, 40 
reports on, 35, 47 
technique of, 40 
warrant for, 36 

lividity, 130 

Post-mortem,—continued 

rigidity, 131 
staining, 130 
wounds, 247, 281 

Precipitate labour, 414 
Precipitin test, 339, 442 
Precocious development, 80 
Precognition of witnesses, 22 

Pregnancy, 
I age and, 376 
1 and incest, 451 
I and unlawful carnal knowledge, 

450 
I Aschheim-Zondek test for, 373 

concealment of, 398 
death sentence and, 371 
diagnosis of, 371, 374 
duration of, 377 
Friedman test for, 374 
hormonic diagnosis of, 373 
imposture of, 371 
in its medico-legal aspects, 370 

' late, 376 
menstruation and, 372 
precocious, 376, 450, 451 
previous, 380 
protracted, 378 
rape and, 382 
shortened period of, 378 
signs of, 371 
xenopus or Hogben test, 374 

Presumption of survivorship, 165 
I Preternatural combustibility, 224 
j Primary flaccidity, 128, 134 

Prisoners, medical examination of, 
65, 325, 436,629 

Pritchard case and professional 
secrecy, 63 

I Privileged communications, 64 
Procedure, 

assaulted persons and, 65, 427, 
448 

at post-mortem examinations, 40 
at trial in England, 16, 27 

in Scotland, 27 

criminal investigation in Scotland 
21,482 

detention of lunatics in England 
459 

in Scotland, 463 

examination in rape, 65, 427, 448 
in cases of insane prisoners and 

crime, 479, 484 

insane persons not under proper 
care, 461,464 

lunatic criminals, 479, 484 

of accused persons, 65, 325, 436, 

respecting care of idiots, 470 
suspected poisoning, 520 

Mental Deficiency Acts. 1913 
1927,470,472 ’ 
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Procreative power of virility and age, ' 
358 

Procurator-Fiscal, duties of, 24 ^ 
Productions in court, 26 [ 
Professional misconduct, 4 i 

privilege, 64 i 
secrecy, 60 

Projectiles and wounding, 42, 251 
Prolonged gestation, 378 
Proximate causes of death, 144 J 
Ptomaines, 691 ' 
Puberty, 

and development of genitals, 358 
and female age, 361 
and male age, 358, 424 

Public Inquiry in Scotland, 23 
Public Prosecutor in England, 15 

in Scotland, 21 
Puerperium, 379 
Pugilistic attitude in burning, 133, { 

220, 221 I 
Pulmonary concussion and blast, 

321 ! 

Pulmonary disease and sudden 
death, 150 

oedema and suffocation, 179, 626 
Punctiform or petechial haemor¬ 

rhages, 148, 173, 181, 182, 184, 
186, 189, 195, 197, 205, 211, 248, 
295, 321, 585, 592, 603 

Punctured wounds, 244 i 
Pupillary conditions, .| 

in alcohol poisoning, 357, 625, 
626 

in barbiturate poisoning, 356, 641 
in belladonna poisoning, 356, 650 
in cerebral haemorrhage, 352 
in concussion of brain, 355 
in epilepsy, 353 
in fracture of skull, 355 
in haemorrhage into pons, 353 
in opium poisoning, 356, 648 

Purgatives as abortifacients, 385, 
637 

Purpura, haemophilia, and bruising, 
248 

Putrefaction, 
air and, 134 
and lung flotation, 405 
factors in, 137 
gases in, 136 
in air, 139 
in earth, 123, 139 
in water, 123, 139 
internal organs and, 136 
maggots and, 139 
micro-organisms in, 134 
modified forms of, 143 
moisture in, 138, 143 i 
poisons and effect on, 139, 547, 

signs of, 135 
temperature and, 138 

Putrefied meat, 691 

Putrescent liquids and drowning in 
177 ^ ’ 

Quarter Sessions, 16 
Quickening, 372 

Radio-active substances, industrial 
effects of, 684 

Rape, 
age and, 422, 433 
blood in cases of, 430, 433 
cases of, 433 
defence in, 422 
definition of, 422 
during insensibility, 423, 447 

sleep, 423, 447 
evidence of, 430 
examination of persons accused of, 

65, 436 
of female in 65, 427, 445 

force in, 422, 427 
garments in, examination of, 53, 

431, 432, 434, 436, 439 
gonococcus in,443 
hymen in, 428, 429 
impotence and, 359 
law as to, 422 
loss of virginity in, 430 
murder in furtherance of, 433, 456 . 
of lunatic females, 422, 423, 470 
physical signs of, 427 
pregnancy following, 382 
procedure in examination of, 65, 

427,436, 448 
semen in vagina in, 432 
signs of resistance in, 427 

Reasonable belief as to age of girl 
and coitus, 422, 425 

skill and care, 11 
Receiver, 429 
Reception Order in lunacy, 460, 

468 
Refractory materials, 31 
Refrigeration of bodies, 44 
Register or day-book for poisons 

sales, 502, 506, 513 
Registration of Births and Deaths 

Acts, 7, 153, 155, 156, 162 
Reinsch test, arsenic and antimony, 

707, 708 
Reoeaters or habitual drunkards, 490, 

‘ 492 
Reports, medico-legal, 35 
Respiration, 

artificial, 178 
cessation of, 127^ 
evidence of, at birth, 401 
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Respiratory diseases and asphyxia, 
146,150, 178 

Responsibility, in crime, 479, 481, 
482, 484, 487, 490 

Revolvers, and wounds caused by, 
251 

Rhesus factor, 347, 349, 410 
Ribs, fracture of, 301, 310 

fragility of, 302 
Rifle wounds, 251 
Rifling of firearms, 267 
Rigor, instantaneous, 133 

mortis, 131 
and cold and exposure, 133 
cause of, 131 
conditions stimulating, 133 
freezing and, 133 
invasion of body by, 132 
modifying factors in, 132 
muscular state and, 132 
nature of, 132 
period of, 132 
temperature and, 132 

Rupture, 
of frsenum penis, 76, 431 
of heart, 150, 311 
of hymen, 430, 431 
of internal organs, 309, 310 
of intestines, 314 
of liver, 309, 310 
of urethra, 314 
of urinary bladder, 309, 310 

Rust stains on weapons, 327 
Ruxton case, 99 

Sacrum, sexual characters of, 90 
Sadism, 316, 456 
Sale of poisons, law regarding, 500 
Salmonella organisms, food poison¬ 

ing by, 691 
Saponification. See Adipocere 
Scalding. See Burning 
Scars, 

age of, 96 
detection of, 96 
duration of, 96 
mode of production, 96 
removal of scars, 96 

Schafer’s artificial respiration, 178 
Sciatic notch in identification, 89 
Scorching of skin in firearm wounds. 

44, 253, 266, 276 
Scorpion stings, 697 
Scottish and English court procedure, 

differences in, 27 
civil courts, 25, 17, 
criminal courts, 15, 24 
legal procedure, 15,21 

Scratches or abrasions, 37,38.43.186 
187, 188, 201, 248, 261, 277, 306 

Secondary flaccidity, 134 
Secrecy, professional, 60 
Self-defence and wounding, 285 
Self-destruction, 238 
Self-inflicted mutilation, 316 
Semen in sexual cases, 436, 439 
Seminal fluid, staining of, 438 
Serological test for protein, 342, 

442 
Sex, determination of, from remains, 

88, 102 
Sexual functions, medico-legal rela¬ 

tions of, 358 
inversion, 455, 457 
offences, and venereal diseases, 

443 
perversions, 451, 456 

Sheep dips and arsenic, 509 
Shellfish poisoning, 690 
Sheriff Court, 24 
Shock and syncope, death from, 145, 

146, 148, 150, 169 
Shot gun, wounding by, 264 
Silicosis and compensation, 31 
Silk fibres, 124 
Siphon tube in poisoning, 521 
Sisal hemp fibres, 122, 124 
Skeleton, sexual characters of, 88 
Skull, 

age and sutures, 86, 102 
firearm wounds and, 251 
fractures of, 41, 42, 48, 49, 204, 

218, 293, 295, 302 
cases of, 302 
causes of, 293 
coma and, 355 
contrecoup and, 296 
effects of, 295 
forms of, 293 
instruments causing, 293, 302 
signs of, 355 

haemorrhage in, 296 
injuries and concussion of brain, 

295, 355 
of newly-born infants, 414, 418 
sex of, 91 
signs of fractures of, 355 

Slight wounds, definition of, 236 
Slippery elm, as cause of abortion. 

386 
Smokeless powder, effects on skin 

253,256,266,271,273 
Smothering, 146, 181, 411 
Snakes, 

bites of, 698 
effects of, 698 
treatment in, 698 

Social insurance and industrial 
injury, 28 

Sodomy, 452 
lesions in, 453 

Solicitor-General, 21 
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Solubility of blood-stains, 326, 327 
Somatic death, 127 

Soul and conscience certification 35 
48, 50, 55, 474 ’ ’ 

Sound disposing mind, 477 
Spackman case, 5 
Spectra of blood, 334 

Spectroscopic examination of blood 
334-339 

Sperm cells, 436, 439 
Spermatozoa, 

examination for, in stains, 436, 
439 ’ 

microscopic characters of, 436, 
439 

staining of, 438 
Spinal anaesthesia, 620 

column, dislocation of, 300 
cord, poisons acting upon, 517, 

619, 620, 656, 669 
fracture, 300 

Spine, dislocations and fractures, 300 
Spleen, rupture of, 309 
Spontaneous combustion, 224 
Sporting gun, wounding by, 264 
Stab wounds, 

of abdomen, 288, 290 
of chest, 288, 290 
of head, 290 
of neck, 288, 290 

Staining, 
from carbon monoxide, 43, 136, 

585 
from cold and exposure, 44, 226 
from corrosives, 213, 215, 222, 223, 

525, 702 
post-mortem and bruising, 38, 

130, 248 
Stains, 

caused by acids, 213, 215, 222, 223, 
525, 702 

examination of, 
blood, 324 
seminal, 436 

reports on, 53 
Starvation and neglect, 

accidental, 226 
death by, 226 
disease and, 229 
post-mortem signs of, 230 
symptoms and signs of, 229 

Stas-Otto process, 647 
Stature, 

Pearson’s formulae, 95, 103 
reconstruction of, from bones, 94, 

103 
Status lymphaticus, 239, 617 
Sterility and impotence, 

causes of, 358, 360, 361,362 
definition of, 358 
in female, 360, 361 
in male, 358, 362 

Sternum, sexual characters of 91 
Still-births, ’ 

certification of, 153, 154, 156, 161 
162, 164 ’ 

definition of, 156 
law regarding, 153, 154, 156, 161 

162, 164 ’ 
Stings, 

by bees, 697 
by fishes, 697 
by flies, 697 
by scorpions, 697 
by wasps, 697 

Stomach contents and digestion, 42 
Strangulation, 

asphyxia and, 146, 190, 411, 414 
in new-born infants, 411, 414 
marks on neck in, 190, 200, 201. 

411 

post-mortem appearances in, 190, 
197 

suicidal, 192 
Striae gravidarum, 379 
Subcutaneous cellulitis of elbow, 31 

of hand, 31 
of knee, 31 

' Subpoena, 21, 23 
' Sudden deaths, 
' causes of, 150 
j and Inquiry (Scotland) Act, 1906, 
I 23 
I Suffocation, 

accidental, 146, 149, 178, 411 
I and asphyxia, 146, 149, 178, 411, 
^ 528 

by air pressure, 321 
cases of, 180, 182 
causes of, 146, 149, 150, 178, 411, 

! 414, 528 
death by, 146, 149, 178, 180, 182, 

411,414 
' foreign bodies and, 146, 149, 178, 
I 179, 414 

homicidal, 178, 414 
irrespirable gases and, 146, 147, 

149, 178, 179, 181, 183, 213, 222, 
528, 578-603 

live burial and, 146, 181 
of new-born infants, 178, 411, 414 
overlaying and, 227 
post-mortem appearances in, 147, 

181 
smoke and, 44, 146, 149, 213, 214, 

222 
suicidal, 166, 178, 182 

Suicide, 
by burning, 218 
by drowning, 175, 176 
by hanging, 187, 189 
by suffocation, 166, 178, 182 
by wounding, 274, 276, 279, 282, 

284, 285, 288, 290, 306 
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Sulcus, pre-auricular, in identifica¬ 

tion, 89 
Sulphaemoglobinaemia, 590, 682 

Sulphuric acid, 223 
as corrosive, 223, 526 
law, as to throwing of, 222 
staining by, 223, 527 

Sunstroke, 233 
Superfecundation, 381 
Superficies of burning and fatality, 

216 
Superfoetation, 381 
Survivorship, presumption of, 165 
Suspicious deaths, 

procedure in England, 18 
in Scotland, 23 

Syncope, 
death from, 145, 149, 150, 151, 

169 
post-mortem appearances of, 146 
symptoms of, 145 

Syphilis and abortion, 390 

Tannic acid or Kunkel test for carbon 
monoxide in blood, 712 

Tardieu spots or petechial haemor¬ 
rhages, 148, 173, 181, 184, 186, 
189, 200, 204, 211, 248, 278, 295, 
418, 419, 585, 592, 616, 321 ' 

Tattoo marks, 77, 78 I 
Teeth, I 

eruption of, 82 
identification by means of, 75, 82. 

107, 108, 109 
Teichmann test for blood, 332 | 
Telegraphist’s cramp, 28 | 
Testamentary capacity, 477 
Testes, absence of, 360 
Testimony, medical, 35, 58 
Testing of blood and inebriety. 631 

633,702 
Therapeutic Substances Act, 1925, 

514 
Thorax, wounds of, 38, 42, 49 253 

265, 274, 279, 280, 288, 290, 311’ 
314,319,320, 

Throat, wounds of, 279, 284, 288, 290 
Thrombosis and sudden death, 150, 

Throttling, 
asphyxia in, 146, 192, 414 • 
cases of, 197, 419 
death by, 192, 197, 413, 414 
neck marks in, 37, 192, 197, 414 

appearances in, 146, 
414 

Tmne^d foods, poisoning by, 692, 

Toxins in food poisoning, 691 692 
Transvestism, 457 

Traumatic asphyxia, 183 
Trial at Assizes, 16 

at High Court of Justiciary, 25, 26 
of Lunatics Act, 1883, 480 

Tribadism, 457 
Tumours of brain and coma, 145 

Ulceration, chronic, 30 
of cornea, 30 
of mucous membrane, 30 
of skin, 30 

Ultra-violet light, burning by, 225 
examination by, 78, 114, 432, 433, 

453 
Umbilical cord, changes in, and 

severance of, 408 
Unconsciousness, states of, 352 
Undue influence, 477 
Unnatural sexual offences, 451 
Unqualified practitioners and mid¬ 

wives, 9 
Unregistered medical practitioners, 3 
Untrue certificates, 7, 154, 164, 400 

notifications, 7 
reports, 7 

Uraemia and coma, 145, 353 
Urgency Order in lunacy, 461 
Urinary bladder, rupture of, 309, 

310, 314, 317 
Urine, and alcohol content, 631 
Uterine changes following delivery, 

379 
in pregnancy, 371 

Uterus and abortion, 388, 390, 392 

Vagina, 
absence of, 361 
in rape, 430, 433 
semen in, 432, 449 
wounding of, 314-317 

Vaginismus, 361 
Vaginitis, 433, 444 
Vagitus uterinus, 404 
Vegetable poisons, 647, 674, 688 
Vehicular injuries, 43, 310, 313 
Venereal diseases and sexual 

offences, 443 
Disease Act, 1917, 11 

Vermin killers and arsenic, 509, 540 
and barium, 571 
and hydrofluoric acid, 594 
and phosphorus, 575 
and strychnine, 507 
and thallium, 563 

Verminous children and neglect 228 
Vertebral column, 

dislocation of, 39, 190, 300, 310, 
oil 
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Vertebral column,—continued 
fracture of, 39, 190, 300, 310, 311 

Vesicles, 
ante-mortem or post-mortem, 215 
in burning, 213, 214, 215 

Viability and criminal charges, ^00 
Viable child, definition of, 400 
Viper b\tes, 698 
Virginity, signs of, 429 
Virgo intacta, 363, 429 
Virility or procreative power, 358 
Viscera, injuries to, 239, 309, 321, 

322 
Vital reaction in wounds, 248, 250, 

281, 282 
Vitriol throwing, law regarding, 222 
Volatile poisons, 597-616 
Volitional movements, after injury, 

276, 286 
Voluntary patients and asylums, 462, 

469 
Vomited matter in air passages, 

suffocation by, 150, 179 
Vulva, injuries of, 314-317, 433 
VulVO-vaginitis, 433, 444 

Warning notice, 6 
Warrant for post-mortem examina¬ 

tion, 36 
Wasp stings, 697 
Weapons, 

blunt, 241,246, 277, 283 
characters of wounds by, 239, 277 
firearms, 251-276 
in hand after death, 133, 283 
stains on, 282, 325, 326 

Webster’s test for trinitrotoluene, 
724 

Weed killers containing arsenic, 540 
Weight of organs, 701 
Weights and measures, conversion 

of, 700 
Wilful neglect, 227 
Wills and unsound mind, 477 
Witness, female, and pregnancy, 370 
Witnesses, 

deposition of, 15, 21, 22 
examination of, 15, 27 
giving of evidence by, 15, 21,24, 27 
law regarding precognition of, 22 
presence of, in court, 65 
privileges of, 59, 60 

Wool fibres, 124 
Workmen’s Compensation Acts, 28 
Wound, legal definition of, 236 

Wounding, 
abrasions, 248 
and culpability, 237 
and danger to life, 236 
and grievous bodily harm, 236 

W ound,—continued 
law regarding, 236 
multiple, 243, 244, 272, 274, 283, 

284, 288, 290, 302 
points to be noted in, 239, 277, 278, 

280,281,284,288 
situation of, 278, 284, 288, 314 

Wounds, 
accidental, 168, 176, 244, 273, 282, 

293, 300, 301, 302, 304, 306, 309, 
310, 313, 315, 314, 317, 320 

age of, 96, 281 
and healing, 281,431 
ante-mortem, 248, 281,317 
characters of, 239, 277, 278, 280, 

281, 284, 288, 291, 293, 295, 296, 
300, 301, 302, 306, 308, 310, 313, 
314, 317, 320, 321 

contused, 246 
dangerous, 236 
defensive, 38, 285, 286, 288, 289 
definitions of, 236 
dimensions, 280 
direction, 280 
earthenware and, 239, 277 
firearms and, 251-276 
glass and, 43, 239, 27 7 
grievous bodily harm from, 236 
hairs and hair bulbs in, 43, 241, 

253, 283 
homicidal, 237, 239, 241, 279, 280, 

281, 282, 287, 290, 291, 302, 305, 
308, 316, 317 

identification from, 75 
in burning, 204, 220 
in clothing, 205, 283 
in genitals, 43, 314, 433 
in lightning, 204 
in relation to danger to life, 236 
in self-defence, 38, 285, 286, 288, 

289 
incised, 240 
indication of weapon from, 240, 

241,277 
lacerated, 254 
of abdomen, 266, 272,275,276,288, 

289, 309, 310, 311,314, 322 
of blood-vessels, 291,293, 295, 296, 

310, 311 
of brain and spinal cord, 145, 293, 

300, 355 
of head, 41, 42, 263, 272, 273, 276, 

279, 283, 290, 295, 296, 299, 302, 
308, 310, 313, 

of heart, 145, 275, 288, 290, 292, 
310, 311, 314 

of neck, 278, 287, 290, 291 
of perineum, 314, 315, 433 
of rectum, 315, 433 
of respiratory system, 273, 27^ 

278, 280, 284, 288, 290, 301, 31( , 
314, 320, 321 



755 INDEX 

Wounds,—continued 
of sexual organs, 314 
of skull, 41, 42, 263, 272, 273. 276, 

279, 283, 290, 295, 296, 299, 302, 
308, 310, 313 

of thorax, 237, 240, 244, 253, 265, 
266, 272, 274, 275, 280, 288, 289, 
290, 292, 309, 310, 314, 319, 320 

of throat, 278,287, 290,291 
of urethra, 314 
of vagina, 314-316, 433 
of viscera, 239, 309, 320, 321, 322 
of vulva, 314-316, 433 
penetrating, 244 
post-mortem, 248 
punctured, 244 
serious, 236 
shapes of, 239, 240, 241, 246, 248, 

277, 278 
significance of, 278 
situation of, 278 
slight, 236 
suicidal, 274, 276, 279, 282, 284, 

285, 288, 290, 306 
tentative, 284. 

Wounds,—continued 
unusual, 276, 292, 304, 313, 314, 

317, .321 
volitional movements following, 

276, 286, 290 
Wrist, beat, and compensation, 31 
Wrist-drop in lead poisoning, 561 

Xenopus or Hogben test for preg¬ 
nancy, 374 

X-rays, 
and diagnosis of pregnancy, 372 
burning from, 224 
examination of ossific centre by, 

83 
localisation of bullets by, 272 
malignant lesions from, 30 

Zondek-Aschheim test for pregnancy, 
373 

Zoosperms. See Spermatozoa 
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