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INTRODUCTION.

There are many textbooks on Medical Jurispru-
dence in the English language, and in this as in most
of the branches of the medical curriculum the addition
of yet another textbook requires some justification.
As one of those at whose instigation Dr. Modi under-
took the preparation of this volume, I feel a sense of
responsibility which however is greatly lessened by the-
conviction that Dr. Modi has succeeded in producing
a volume which should be of the greatest assistance to-
students for whom it is primarily intended. As an
examiner in the subject I have been struck with the
difficulties experienced by students in mastering from:
the larger textbooks the essential details of Medical
Jurisprudence, and with the need of a book written in.
a clear and lucid manner, setting forth the subject in a
way readily understood by the Indian student. That
Dr. Modi has succeeded in producing a readable and.
attractive textbook I feel sure that its readers willi
agree. In this conviction I commend this volume to-
the attention of students, and also to that wider circle:
of readers who in the course of their professional duties.
are brought into contact with the practical side of the
subject, in the full assurance that they will find much
help from it. Dr, Modi’s long experience as a teacher
and as a medical jurist is a guarantee of the careful and
practical nature of the teaching which he offers in this.
volume.

LuckNow. W. YOUNG.
5th Abril rg9zo.



PREFACE.

In accordance with the wishes of the Principal of
the Agra Medical School and the Examiner in Medical
Jurisprudence, this book has been written chiefly as a
text-book for students reading in medical schools and
colleges ; but in the hope that it may also prove use-
ful to medical and legal practitioners I have tried to
incorporate my practical experience as a medical jurist
for about fifteen years and as a lecturer in this subject
in the Agra Medical School for eleven years and since
then in the Lucknow Medical College. 1 have as
well given in the form of appendices copies of Govern-
ment orders in relation to medico-legal work, and
certain sections of the Indian Evidence Act, Criminal
Procedure Code, Indian Penal Code, Lunacy Act,
Poisons Act, etc,, which have a direct bearing on legal
medicine.

The students of medical schools and colleges while
reading for their examinations may conveniently omit
the text printed in smaller type, which not being
included in their course, is meant only for practitioners,

I must admit my responsibility for the opinions
expressed in the text, though in the preparation of this
book I have freely consulted various text-books and
periodicals, to the authors of which 1 acknowledge
my grateful thanks, A list of these books has been
appended at the end.
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I have also to express sincere thanks to Dr. E. H.
Hankin, m.a., Sc.p,, Chemical Examiner and Bacterio-
logist to the Government of United Provinces, for
his kindness in revising certain parts of the manuscript
and for much valuable assistance and suggestions,
especially in the section on Toxicology and to Lieute-
nant Colonel E, J. O’'Meara, o, B. E., F.R, C. S, L M. §.,
Principal, Agra Medical School, who has rendered
every assistance to facilitate the completion of the
book.

In conclusion I further desire to acknowledge my
great indebtedness to Mr, H. M. Rogers, of Messrs.
Butterworths’ for assisting me in reading the proofs.

Lucknow.
J. P. MODI,
1920



MEDICAL JURISPRUDENCE AND

TOXICOLOGY.

SECTION 1.
MEDICAL JURISPRUDENCE.

CHAPTER I
LEGAL PROCEDURE IN CRIMINAL COURTS.

Definition.—Medical Jurisprudence, Forensic Medicine
Legal Medicine, and Judicial Medicine are all synonymous
terms used for that branch of state medicine, which treats
of the application of medical knowledge to the purposes
of law, both civil and criminal. It does not include sanita-
tion, hygiene or public health ; both this and medical juris-
prudence being distinct branches of state medicine. Medical
jurisprudence proper as distinguished from hygiene, embraces
all questions which affect the civil or social rights of indivi-
duals and injuries to the person and bring the medical man
into contact with the law ; while Toxicology deals with the
diagnosis, symptoms and treatment of poisons, and the
methods of detecting them.

In his professional career the medical man will have fre-
quently to give evidence as a medical jurist in a court of law
to prove the innocence or guilt of his fellow subjects, or
to authenticate or disprove a criminal charge of assault, rape
or murder brought against an individual. He must remem-
ber that as a medical jurist, his responsibility is very great,
for, very often, he will find that his is the only reliable
evidence on which depends the liberty or the life of a fellow
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being. He has, therefore, to acquire the habit of making a
careful note of all the facts observed by him, and to learn to
draw conclusions correctly and logically after considering in
detail the pros and cons of the case, instead of forming hasty
judgments.

It has been repeatedly remarked by judges that members
of the medical profession are not very careful in drawing up
medico-legal reports and consequently cut a very poor figure as
expert witnesses but the experience of medico-legal work in
India leads one to believe that this carelessness coraplained of
by the judges is not due to any wilful negligence on the part
of medical men but it is due to want of sufficient data sup-
plied by the Police, and also due to their want of practical
knowledge of legal procedure in Criminal Courts owing to
lack of opportunities afforded to students to be present in
Courts when any cases of medico-legal interest are being
tried. Again, in Medical Schools and Colleges great stress is
laid on the theoretical teaching of this subject, but its
practical side is altogether neglected. Medical Jurisprudence
is a practical subject, and the class lectures have to be
illustrated with practical examples, as far as possible, while
the students ought to get ample opportunities to examine cases
of injury and to witness medico-legal post-wortems.

To obviate this difficulty it is necessary to give first a brief
account of the procedure adopted in a legal enquiry, and of the
Criminal Courts of India before the subject proper is treated.

LEGAL PROCEDURE AT AN INQUEST.

Coroner’s Inquest.—In the Presidency towns of Cal-
cutta and Bombay the Coroner with the help of a jury holds
an inquest or enquiry in cases of sudden, unnatural or suspi-
cious deaths, or in cases of deaths occurring in a jail within
the jurisdiction of the Coroner's Court. The Coroner is
authorized to order the post-mortesn examination of a
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body to be made by any medical man, usually the Police
Surgeon, whom he summons to his court to give evidence at
the inquest. At such an inquest or enquiry he summons
other witnesses, takes their evidence on oath, and then with
the help of the jury finds a verdict as to the cause of death.
If he finds a verdict of foul play against some person, he
commits the suspected person to the High Court for trial. In
the case, where there is enough evidence of suspicion of foul
play, but the perpetrator of the crime is not identified, the
Coroner’s jury returns an open verdict against some person or
persons unknown, and-the matter is held in abeyance, until
further enquiry throws some more light on the perpetration of
the crime. (Vide Appendix viii).

Police Inquest.—In Muffasil towns, the officer usually
of the rank of a sub-inspector of police in charge of a police-
station, on receiving information of the accidental or un-
natural death of any person, proceeds to the place, where the
body of such a deceased person is lying and there, in the
presence of two or more respectable inhabitants of the
neighbourhood, holds enquiry and makes out a report regard-
ing the apparent cause of death as judged from the appear-
ances and surroundings of the body, describing the injuries
which may be found on it, and stating in what manner, or
by what weapon or instrument such injuries appear to have
been inflicted. The report is then signed by the investigating
police-officer, and by the persons present at the inquest. In
case of suspected foul play or in case of doubt regarding the
cause of death, the police officer forwards the dead body to
the Civil Surgeon of the district for post-morten examination,
furnishing him with the descriptive roll and as full particulars
as possible to enable him to find out the probable cause of
death, 1In order to shirk responsibility the investigating
officer is apt to send all dead bodies irrespective of the cause
and manner of death to the Civil Surgeon for post-mortem
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examinations. The Civil Surgeon, immediately after holding
the post-mortem examination, has to give a statement as to
the probable cause of death in police form No. 289 to the
constable accompanying the dead body for communication to
the investigating officer, and to send the full report in police
form No. 33 (Appendix iv) later on to the Superintendent of
police, who forwards it to the Sub-Divisional Officer or
Magistrate concerned.

In cases of rape and other cognisable offences the indivi-
dual is sent by the sub-inspector of police to the Civil
Surgeon for medical examination along with his statement
recorded in the vernacular ; butin assaults of a non-cognisable
crime the injured person may go direct to the Civil Surgeon,
with the permission of the police officer, if he thinks it neces-
sary, or else he goes and files an affidavit in the court of
a magistrate who sends him to the Civil Surgeon with a for-
warding letter, which the latter officer has to fill up (Vide
Appendix 1V).

Difficulties in the dotection of Crime—The Civil
Surgeon or the Medical Officer who is always ready to help
justice being carried out, finds it, at times, very difficult to
arrive at correct conclusions in medico-legal cases owing to
the reasons stated below :—

‘1) The investigating police officer on hearing of an
incident, does not proceed at once to the place of occurrence,
as he is already engaged in investigating another case or on
account of some other reason, and consequently valuable time
is lost in obtaining a clue to the crime.

(2) The police officer, even if he reaches the place in
time, does not touch the dead body and scrutinize it for any
marks of violence or identification on account of caste preju-
dices or some such scruples, but depends on the illiterate
villagers present at the inquest, who may have some mo-
tive in concealing the real facts. To illustrate these remarks
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I would cite a case that occurred in Agra District. The dead
body of a woman was taken out from a well in Akbar’s
palace in Fatehpur Sikri, and was sent to the Agra Medical
School for post-mortem examination with the police report that
the woman was young, had thirty-two teeth and her hair
was dark; while at an autopsy it was found that the
woman was more than 60 years old, had no teeth, all the
alveoli had been absorbed, and the plait of hair, that was
lying loose owing to decomposition, was mostly of white
colour.

(3) The report supplied by the police officer is, very often
quite meagre, as, for want of power of observation and habits
of accuracy he rushes through an inquest, and omits to note
many points, which would, otherwise, help to prove the
manner of death, or for want of the most elementary know-
ledge of medical jurisprudence, though this subject is taught
in the police training school, he mistakes the marks of posz-
mortem staining for those of violence or omits to mention in-
juries even though they are many and thus unwittingly mis-
leads the medical officer, specially if the body happens to be
highly decomposed.

(4) The police officer is not to blame in all cases for,
sometimes, he finds it very difficult to furnish the medical
officer with really trustworthy information for his guidance
inasmuch as, owing to the unwillingness of the relatives and
neighbours to appear before the Magistrate, and give evidence
on oath, or, owing to a false notion about the honour of the
parties concerned, no one comes forward to volunteer a state-
ment, even if he was present at the time of the perpetration of
the crime.

(5) A lot of crime goes undetected owing to the prevail-
ing custom of cremation or burial of bodies soon after death,
and that too without any medical certificate. Besides, owing
to tanks, lakes, canals, rivers, wells and jungles situated on the
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outskirts of villages, there is a great facility for concealing
the dead bodies, which are also likely to be eaten by dogs,
jackals and birds of prey to an extent, which will render them
difficult of recognition. In October 1918 I saw the body
of a brahmin male, whose ears had been so nicely gnawed
through by rats that they showed the appearances as if they
had been cut away by a knife, unless examined very carefully.

(6) Owing to the climatic conditions in India the decom-
position of bodies takes place much more rapidly than in
Western countries, and this is a frequent occurrence in summer
on account of the fact that a body has to be carried on the
heads of Chamars for long distances, before it can be taken to
the sadr station for autopsy ; for, in most districts the Civil
Surgeon is the only officer authorized to hold post-mortems.
As a precaution against decomposition, the police have been
instructed to sprinkle wood-charcoal, and ferrous sulphate
(Kashisk) on the body, but this process does not, in any way,
retard putrefaction; on the contrary, it helps to disfigure the
external wounds so much that their nature can be differentia-
ted with great difficulty.

Owing to advanced putrefaction it is very trying and dis-
gusting for a medical officer to hold a post-mortem examina-
tion, and there is a Government order that a medical officer
may refuse, if he likes, to hold a post-mortemn examination on
a highly decomposed body but, in my opinion, he must always
make a thorough examination as far as practicable so as to be
able to find some clue to the cause and manner of death, if
possible.

On account of districts being spread over a large area, it is
impossible to avoid such difficulties ; hence it appears to be
desirable for sub-assistant surgeons in charge of branch dis-
pensaries to be authorized to hold posz-morteinz examinations ;
and I do not see any reason why these officers should be
debarred from holding autopsies seeing that they have to go
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through a four years’ course in a recognised medical school
and have to pass two stiff examinations, before they are
qualified to practise in medicine and surgery.

(7) To fabricate a false charge against an enemy it
is usual for one party to kill an old man, and then to accuse
the opposite party of murder, or some one disappears from
the scene; after a time a decomposed body found lying on
the outskirts of a village or dug up from a grave is
claimed as the body of the absconding person, and a false
charge of murder is laid at the door of an unwary enemy
who though innocent, not infrequently makes a confession
of guilt to avoid police torture, or when for other reasons
he finds it difficult to escape the net of conspiracy spread
around him.

CRIMINAL COURTS AND THEIR POWERS.

1. Magistrates’ Courts.—These are called Courts of
3rd, 2nd and 1st Class Magistrates in Muffasil towns and
Courts of Presidency Magistrates in presidency towns.

Third Class Magistrates are empowered to try only those
offences for which, punishment is less than one year’s im-
prisonment, and they cannot, for any single offence, sentence
to imprisonment for more than one month, and inflict a fine of
Rs. 50/-. They are not allowed to inflict a sentence of
solitary confinement or whipping.

Second Class Magistrates are not ordinarily allowed to try
any offence punishable with three years’ imprisonment and
cannot, for any single offence, sentence to more than six
months’ imprisonment, and a fine of Rs. 200/-. They may
sentence to whipping if specially empowered by the Local
government.

First Class and Presidency Magistrates are empowered
to try all cases except those of grave offences, such as, murder,
rape, unnatural offences, and causing miscarriage, in which
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they record evidence in the presence of the accused, and after
making up a prima facie case commit the accused, for trial
to a Sessions Court, if there is sufficient ground for the estab-
lishment of the charge. Presidency Magistrates, on the other
hand, commit the accused to take his trial at the High Court
direct. They cannot inflict, for any single offence, a sentence
of more than two years’ imprisonment and a fine of
Rs. 1000/-.

2. The Sessions Court in each District Town.—
It is an Appellate Court and is called the Divisional Court
in the Punjab and Burmah and the District Court in U. P.
of Agra and Oudh. These Courts are empowered to try any
offence, and to pass any sentence authorized by law but a
death sentence passed by the Sessions Court has to be
confirmed by the High Court, before it is executed. The
trials before these Courts are usually conducted by the
presiding judge with the assistance of two or more assessors
except in some districts of Bombay and Bengal where a jury
composed of men not less than three or more than nine, sits
with the Judge in trying cases of murder, rape etc. It is not
binding on the Judge to accept the verdict of the assessors.
If he happens to differ from their verdict, he can pass a
sentence without referring the fact to the High Court, but
if he disagrees with the opinion of the jury or its majority he
has to refer the case to the High Court.

3. High Courts.—These are the highest tribunals in
the country for matters criminal and civil, and constituted by
Parliamentary statutes. They are established at Allahabad,
Bombay, Calcutta, T.ahore, Madras and Patna, while they are
represented by the Chief Court in Burmah and the Judicial
Commissioner’s Court in Qudh, the Central Provinces and Sind.

All these Courts are empowered to try any offence under
‘he Penal Code and pass any sentence authorized by law.

In these ‘Courts cases are tried before a Judge and a com-
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mon or special jury of nine persons. A common jury is com-
posed of persons, whose names appear in the general list of
those liable to serve as jurors. Medical men, are, as a rule,
exempted from serving on a jury (vide Appendix viii, Section
320). A special jury is composed of persons taken from a
special list of about four hundred in presidency towns. A
special jury is empannelled in trials pertaining to treason, or
when a British-born subject is tried for murder, or when he
claims to be tried before such a jury. The Judge ordinarily
decides cases on the verdict of the jury, but if he does not
concur with its verdict, he dismisses and summons another in
its place ; and orders a fresh trial to be held. If he again hap-
pens to differ from the verdict of the second jury, he has to
send up the case for trial before the full bench of the Judges.
The accused has also the power of challenging any one of the
jury. ‘

In the provinces of Oudh and Sind Europeans are under
the jurisdiction of the High Courts of Allahabad and Bombay
respectively. Again Europeans and British-born subjects
are to be tried by European Magistrates only, if they prefer
that treatment, and have to be committed to the High Court
direct for trials of murders, etc., but not to the Sessions
court. (Vide Appendix VIIL.)

Subpoena.—A subpoena is a document commanding
attendance under a penalty. When served on a witness
to appear before a court, he must attend it punctually.
Non-attendance may render him liable to a fine or imprison-
ment, unless some reasonable excuse is forthcoming.

In civil cases it is customary to offer a fee termed conduct
money on serving the subpoena; if this is not done, the
medical man can ignore the summons, if he so desires.

In criminal cases no fee is tendered at the time of service
of the summons, but the independent medical practitioner
can demand a fee at the time of giving evidence before

M.J.—2



10 MEDICAL JURISPRUDENCE

taking an oath; while, for a man in Government service, he
can do so only in cases of non-cognizable crime, where
Government is not a prosecuting party; however, he should
not insist on the payment of the fee, if the presiding officer
of the court is not willing to allow it. In that case he must
give evidence, or else, he may find himself in the inconvenient
position of being charged with contempt of Court.

When summoned on the same day to attend at two
courts, civil and criminal, the medical witness should attend
at the criminal court, and inform the civil court of his
inability to do so on account of his presence in the criminal
court, which has a preference over it. If summoned to
courts, both civil or criminal, the witness should first attend
at a court higher than the other. If, however, both courts
happen to be of the same status, he should go to the court,
from where he received the summons first, and inform the
other court of the fact, or should attend after he has done
with the first court.

Oath.—On being called into the witness-box the witness
has to take an oath before he gives his evidence. It may
be noted here that the medical witness, if he happens to be a
gazetted officer, has not to stand in the witness-box, but
is usually offered a chair on the dais by the side of the
presiding officer. A Christian while taking an oath has
to kiss the “book”, but this is not right from a hygienic
point of view and so he would be well advised to insist
on taking it after the Scotch form, for which he should raise
his right hand above his head, and say in a firm and loud tone
“I swear by Almighty God, as I shall answer to God
at the last day of Judgment, I will tell the truth, the whole
truth, and nothing but the truth.” A non-christian gives his
evidence on solemn affirmation, and has to repeat, while
standing “the evidence which I shall give before this court
will be the truth, the whole truth, and nothing but the truth,
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so help me God.” In whatever form the oath is taken,
it renders the witness liable to a trial for perjury, if he
fails to say what he believes to be true. His evidence is then
recorded in the following manner :—

(1) Examination-in-chief, (2) Cross-examination, (3)
Re-examination, (4) Questions put by the Court, a juror,
Or an assessor.

(1) Examination-in-chief—In Government prose-
cution cases the prosecuting inspector, as a rule, first examines
the witness to elicit the principal facts concerning the
case. If the witness is summoned by a private party, he
is at first examined by the pleader of that party. But in
both the cases no leading question is allowed.

(2) Cross-examination.—This is held by the defend-
ing pleader, who tries every possible means to weaken
the evidence of the witness, thereby showing to the Court
that the evidence in question is conflicting and worth nothing.
In this examination leading questions are permissible, but
the witness should be very cautious in answering them. He
should not attempt to answer unless he clearly and com-
pletely understands them.

In some instances cross-examination acts as a double
edged sword, which cuts both ways, ie. it may damage
the defence, as much as, nay, sometimes more than the
prosecution, specially if the pleader is not familiar with medical
science and if the witness happens to be well up in his
subject, and at the same time, honest and straightforward.

(3) Re-examination.—The prosecuting inspector or
the counsel, who conducted the examination-in-chief, has the
right of re-examining the witness to explain away any discre-
pancies, that may have occurred during cross-examination ; but
the witness should not introduce any new subject without the
consent of the Judge or the opposing counsel, lest he should
be liable to cross-examination on the new point thus introduced.
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(4) Questions put by the Court, Juror, or
Assessor.—The Judge, juror or assessor may question
the witness at any stage to clear up doubtful points.

MEDICAL EVIDENCE.

Medical evidence given before a court of law is of two
forms, viz; (1) documentary and (2) oral or parole.

(1) Documentary Evidence—This includes

() Medical Certificates.
(6) Medico-legal Reports.
(¢) Dying Declarations.

() Medical Certificates.—These are the simplest
forms of documentary evidence, and generally refer to ill-
health, unsoundness of mind, death, etc. These certificates
should not be given lightly or carelessly, but with a due sense
of responsibility for the opinion expressed in them.

In giving certificates of ill-health the medical man should
mention the exact nature of the illness, and preferably
should take, at the bottom of the certificate, the thumb-mark
impression or signature of the individual to whom it refers.

He should remember that, on the occurrence of the death
of a person, whom he has been attending during his last
illness, he is legally bound to give a certificate stating, “ to the
best of his knowledge and belief,” the cause of death, for
which he is not allowed to charge a fee. The granting of such
a certificate is not to be delayed, even if the fee for attending
the patient during his life timne is not paid. The medical man
may, subsequently, sue the legal heirs of the deceased for
recovery of the fee, if he so desires. However, he must
decline to give a certificate, if he is not sure of the cause of
death, or if he has the least suspicion of foul play. In such a
case the proper course for him is to report at once to the
police authorities, before the body is removed for cremation
or burial.
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Civil Surgeons and superior medical officers are, sometimes,
called upon to countersign death certificates, but they should
not do so without inspecting the dead body. From the non-
observance of such a precaution it has, sometimes, happened
that a medical officer has been placed in an awkward position
in a court of law.

() Medico-legal Reports.—These are the forms
of documents prepared by the medical officer in obedience to
a demand by an authorized police officer or a Magistrate and
are referred to chiefly in criminal cases relating to assault,
rape, murder, poison, etc. These reports consist of two parts ;
viz., the facts observed on examination, and the opinion or the
inference drawn from the facts.

These reports form the chief documents in judicial enquiries,
and are likely to pass from the lower to the higher courts, as
well as to be put into the hands of the pleaders, and so utmost
care should be used in preparing them. No exaggerated terms,
superlatives, or epithets expressing one’s feelings should be used.

After noting the facts, the opinion should be expressed
briefly and to the point. An injury case should be kept
under observation, and the fact notified to the police, if it is
not possible to form an opinion immediately after examining
him ; but a hasty opinion should not be formed, even if
pressed by the police. (Vide Appendix I.)

The articles of clothing, weapons etc, sent for medical
examination should be described with full particulars to
facilitate their identification later on in Court. They should
be labelled with the differentiating numbers or marks, and re-
turned to the superintendent of police or Magistrate in a
sealed cover, one’s private seal being used; the signature
of the person, usually the police constable, receiving them
should be taken. Those articles, which are likely to be sent
to the Chemical Examiner, should be kept under lock and
key in the custody of the medical officer.
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(¢) Dying Declarations.—A dying declaration is a
statement, verbal or written, made by a person since deceased,
relating to the cause of his death or any circumstances
resulting in his death. According to the Indian law it is ad-
missible as evidence, whether the person making the statement
was or was not under the impression that he was in actual
danger of death ; but it is essential that the declarant should
be in a sound state of mind to make the statement; while
according to the law of England he must believe that he is
about to die and that his recovery is impossible, the presump-
tion being that the person, during the last moments of life,
would not tell anything but the truth.

The medical officer should at once take steps to have
the statement of a person under his treatment recorded
when he finds that he is in danger of death from criminal
causes, or when he desires to make a confession.

For the manner of recording dying declarations and the
procedure to be observed in recording them see Appendix I.

(2) Oral Evidence.—Oral evidence must in all cases be
direct (see Appendix vii), that is to say, it must consist of
an assertion by the person, who gives it that he directly
perceived the facts to the existence of which he testifies.
It is more important than documentary evidence, since a
medical man has to prove on oath or affirmation documentary
evidence supplied by him to the Court that, it is true and
correct, and is in his own handwriting ; but the following are
the exceptions :—

1. Dying declaration.

2. Printed opinions of experts.

3. Deposition of a medical witness taken in a lower
court.

4. Chemical Examiner’s report.

5. Evidence given by a witness in a previous judicial
enquiry.



MEDICAL EVIDENCE |

1. Dying Declaration.—This is accepted as legal evi-
dence, but it ceases to have any legal force, if a person
who has made the declaration does not die.

2. Printed Opinions of Experts.—Expert opinions
printed in a text-book may be proved in Court by the
production of that book, if its author is dead, or cannot
be found, or has become incapable of giving evidence, or
cannot be called as a witness without an amount of delay
or expense which the Court regards as unreasonable.

3. Deposition of a Medical Witness taken in
a Lower Court.—Evidence given by a medical witness
in a lower court is accepted in a higher court, provided
it is recorded and attested by a Magistrate in the presence
of the accused, and a certificate written at the bottom of
the deposition that the accused or his pleader was given
full opportunity of examining and cross-examining the wit-
ness, whose evidence was taken in the presence of the ac-
cused. His evidence without this certificate is not accept-
ed in a higher court; hence the medical witness should
himself see that the above certificate is written by the Magis-
trate at the foot of his deposition specially in those cases,
which are likely to be sent up for trial before the Ses-
sions Court, if he wants to avoid the trouble of being
summoned there ; however he is liable to be summoned if
the judge wishes to clear some point or if the accused in-
sists on summoning him. (Vide Appendix VIIIL.)

4. Chemical Examiner’s Report.—The Govern-
ment Chemical Examiner or his assistant is exempted from
attending at Court to prove on oath that the reports and
documents upon matters forwarded to him for analysis or
report are correct and signed by him. (Vide Appendix VIIL.)

5. Evidence given by a Witness in a Previous
Judicial Enquiry.—Evidence given by a witness in a pre-
vious judicial enquiry is admissible as evidence in a court,
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if he is dead, or cannot be found, or if his attendance
cannot be obtained within reasonable time and without undue
expense, provided that the adverse party in the first proceed-
ing was afforded an opportunity to cross-examine him.

(Vide Appendix VIII).

KINDS OF WITNESSES.

Witnesses are of two kinds: common and expert.

A common witness is one who testifies to the facts ob-
served by himself.

An expert witness is one who, on account of his profes-
sional training, is capable of deducing opinions and inferences
from the facts observed by himself or noticed by others. Thus,
it is apparent that a medical witness is both common and
expert. He is a common witness, when he gives evidence
as regards the variety, size and position of injuries, and is an
expert witness, when he mentions the nature of these injuries
as to whether they were caused during life or after death,
whether they were accidental, suicidal or homicidal and so on.
The medical witness should never express his opinion in
Court, unless called upon to do so.

The medical man is bound to attend and give evidence
in Court as a common witness, if legally summoned to do so.
It is doubtful whether he can be punished for refusing
to attend and give evidence merely as an expert. But the law
of contempt is very elastic, and the neglect of a subpoena
is always risky.

RULES FOR GIVING EVIDENCE.

The medical man, when summoned to Court as an expert
witness must remember that he is there to tell the truth, and
should, therefore, give his evidence irrespective of whether
his evidence is likely to lead to conviction or acquittal of the
accused.
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He should speak slowly, distinctly and audibly to en-
able the Judge and the counsel to hear him and to take
notes of his evidence.

He should use plain and simple language avoiding all
technicalities, as the bench and the bar are not expected to be
familiar with medical terms. It is no use showing his eru-
dition by using these terms ; however, if he cannot help using
any technical term, he should try to explain it.

He should avoid long discussions, and specially theoretical
arguments. His answers should be brief and precise, and
in the form of “yes or no”. However, by so doing, if he
finds that his meaning is not understood, he can explain
his answer after obtaining permission from the Judge.

If he does not know or remember any particular point,
he should not be ashamed to say so, and must not hazard
a guess in a doubtful case.

He should remember that the lawyer has got practi-
cally speaking unlimited license and latitude in putting ques-
tions to the witness in cross-examination, and consequently
he should never lose his temper, but should appear cool
and dignified, even though questions of an irritable nature
are put to him.

He may refresh his memory from his own report al-
ready forwarded to the Court, but should not do so from
his private notes, unless they agreed word for word with
the original and were written by him or certified to be
correct if written by his assistant ; besides he should be
prepared to have them put in as exhibits, if desired by
the Judge or the counsel.

He should not quote the opinion of other medical men
or quote from text-books concerning the case. He is sup-
posed to express an opinion from his own knowledge and
experience.

When the counsel quotes a passage from a text-book,
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and asks the witness whether he agrees with it, he should,
before replying, take the book, read the paragraph and
the context, and then state whether he agrees or not ; for
the counsel usually reads only that portion, which is favour-
able to his case, and the meaning may be completely al-
tered if the whole passage were read. In spite of this precau-
tion he should stick to his opinion if it is still his opinion,
and if he finds that it differs from one expressed in the
book. Teo avoid being surprised by such quotations how-
ever, it is advisable to study all the available literature on
the subject, before going to give evidence in Court.

Professional Secrets.—The medical witness cannot
claim any privilege in a Court of law as regards profes-
sional secrets communicated to him by his patients during
their treatment. He should, on no account, volunteer these
secrets, but should divulge them under a protest to show
his sense of moral duty, when pressed by the Court to
do so. Non-compliance of the order may render him liable to
contempt of Court.



CHAPTER I1.

PERSONAL IDENTITY.

Definition.—By identity is meant the determination
of the individuality of a person,

The question of the identification of a living person is
raised in criminal courts in connection with absconding
soldiers and criminals, or persons accused of assault, rape,
murder etc. It is also frequently raised in civil courts
owing to fraudulent personation practised by people to secure
unlawful possession of property or obtain the prolongation
of a lapsed pension. Several cases of mistaken identity
have been recorded.

The examination of a person for the purpose of identi-
fication should not be undertaken without obtaining his
consent, and at the same time it should be explained to
him that the facts noted might go in evidence against him.
The law does not oblige any one to submit to examina-
tion against his will and thus furnish evidence against
himself.

The identification of a dead body is required in cases
of fires, explosions, railway accidents, foul play, etc.

In India the identification of a dead body in some
cases becomes very difficult owing to its rapid decomposition
in the hot season, and on account of it being damaged
by wild animals when exposed on the outskirts of villages.
However it is very essential that a dead body should be
thoroughly identified and the proof of corpus delicti estab-
lished before a sentence is passed in murder trials, as
unclaimed decomposed bodies or portions of a dead body
or even bones are sometimes brought forward to support
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false charges, and in a country like India it is not difficult
at all to obtain such bodies, since villagers are in the habit
of cremating bodies very partially, or throwing them into
shallow streams, rivulets or canals, or burying them in
shallow graves whence carrion feeders may dig them out.

It will, thus, be seen that identification may be required
of a living person, of a dead body, of fragmentary remains,
or of bones only.

The following points are usually noted for the purpose
of identification :—

1. Age.
Sex.
Race.
Complexion and features.
Hair.
Anthropometry.
Foot-prints.
Deformities.
Scars.
10. Tattoo-marks.
11. Occupation marks.
12. Handwriting.

VoW oviR o

13. Clothes and ornaments.

14. Speech and voice.

15. Gait.

16. Tricks of manner and habit.

17. Mental power, memory and education.

18. Amount of illumination required for identifi-
cation.

1. AGE.

The principal means which enable one to form a fairly
accurate opinion about the age of an individual are teeth,
height and weight, ossification of bones and minor signs.
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Teeth.—The estimation of age from the teeth with some
amount of certainty is only possible up to 22 to 25 years
of age; beyond that it is merely guess work.

There are two sets of teeth called Zemporary and per-
manent.

The temporary teeth are also called deciduous or milk-
teeth and are twenty in number; four incisors, two canines,
and four molars in each jaw. They appear in infancy,
are shed in the course of a few years and are replaced by
the permanent teeth, which are thirty-two in number, con-
sisting of four incisors, two canines, four premolars or

bicuspids, and six molars in each jaw.
The following table shows the average periods of eruption
of the temporary and permanent teeth.

Temporary.

Permanent.

Central Incisors

Lower
Upper

Lateral Incisors

Lower
Upper

‘Canines

Anterior Premolars or
First Bicuspids

Posterior Premolars or
‘Second Bicuspids

First Molars
‘Second Molars

Third Molars or
‘Wisdom Teeth

6th to 7th month.
8th to 10oth month.

1oth to 12th month.

7th to gth month.

17th month.

Absent.

Absent.

14th month.

22nd to 24th month.

Absent.

7th to 8th year.

8th to gth year.

11th to 13th year.

10th year.

1oth to 12th year.
6th year.
12th to 14th year.

17th to 25th year.
very rarely at 14th year,
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General Characteristics of Teeth.—In some rare
cases the temporary teeth may either appear abnormally early
or be present at birth, a condition probably due to hereditary
syphilis. Their eruption may also be delayed for a consider-
able time on account of rickets. The permanent teeth are
also not always regular in their appearance. In a few cases
they may appear earlier than the average period. The
notched and stunted upper central incisors of inherited syphi-
lis, known as Hutchinson’s teeth, are always permanent. Cases
have been recorded in which a third eruption of the teeth
occurred in advanced age.

The crowns of the temporary teeth are bluish white in color
and are marked with a ridge or thick edge at their junction
with the fangs; while the crowns of the permanent teeth are
ivory white, but have no ridge. The anterior temporary
teeth are vertical, and the permanent teeth are usually in-
clined a little forward.

Height and Weight.—The ratio between height and
weight is too variable to depend upon for the estimation of
age.

Ossification of Bones.— This is a very important crite-
rion for the determination of age, as skiagraphy has now
made it possible to determine even in the living persons the
extent of ossification, and the union of epiphyses with the
shafts of bones and of bones with each other.

1. Table showing the periods of life at whick centres
of Ossification appear in bones.

Years. Bones in which centres of ossification appear.

1st year. Fourth piece of the body of sternum ; coracoid
process of scapula; capitate (os magnum); ha-
mate (unciform) ; head of femur; upper end of
tibia ; third or external cuneiform (tarsus).
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1. Table showing the periods of life at whick centres
of Osstfication appear tn bones—continued.

Years.

2nd year.

3rd year.

4th year.

sth year.

6th year.
7th or 8th year.
Ioth year.

12th year.

13th to 14th year,

18th to 20th year.

Bones in which centres of ossification appear.

Lower end of radius; lower end of tibia and of
fibula.

Greater tubercle (tuberosity) of humerus; patella ;
first ({internal) cuneiform (tarsus); triangular
(cuneiform).

Upper end of fibula; greater (great) trochanter of
femur; second (middle) cuneiform ; navicular
(scaphoid) of tarsus ; head (lower extremity) of
ulna.

Lesser tubercle (tuberosity) of humerus; wmedial
epicondyle (internal condyle) of humerus ; lunate
(semilunar), greater multangular (trapezium) ;
upper end of radius.

| Navicular (scaphoid) of carpus.

Lesser multangular (trapezoid).
Olecranon of ulna.
Pisiform.

Lateral epicondyle (external condyle) of humerus ;
lesser (small) trochanter of femur.

Sternal end of clavicle.

II. Table showing the periods when epiphyses unite
with shafts and bones with eack other.

Years, Union of Epiphyses and Bones.
Ist year. Posterior and lateral fontanelles; symphasis of
mandible (lower jaw),
2nd year. Anterior fontanelle ; commencement of obliteration

of frontal suture except at lower part.
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11, Table showing the periods when epiphyses unite
with skafts and bones with eack other—continued.

Years.

Union of Epiphyses and Bones.

7th or 8th year.
8th year.

gth year.
13th to 14th year.

15th year.
16th year.
16th or 17th year.

17th year.
17th to 18th year

18th year.

1gth year.

20th year.

21st year.
24th year.
25th year.

4oth year.

Inferior rami of ischium and pubis.

Complete obliteration of frontal suture except at
lower part which may persist throughout life.

Meeting of ilium, ischium and pubis in acetabulum.

The above united but separated by a Y-shaped
cartilaginous portion.

Coracoid process to scapula.
Upper epiphysis of ulna.

Lateral epicondyle and both portions of the articular
surface with lower epiphysis of the humerus.

Lesser (small) trochanter of femur.

Upper extremity of radius.

Medial epicondyle with lower epiphysis of humerus ;
greater (great) trochanter of femur ; Lower end
of tibia ; acetabulum (its component parts) ; two
lower segments of sacral vertebrze.

Epiphysis of head of femur.

Epiphysis of head of humerus ; lower epiphysis of
radius, ulna and of fibula.

Ubpper epiphysis of tibia ; lower epiphysis of fibula.

Epiphysis of upper end of fibula.

Second and third pieces of sternum ; epiphysis of
clavicle (sternal end) ; lower epiphysis of femur;

first and second sacral vertebreae.

Manubrium with body of sternum.

In old age laryngeal and costal cartilages become ossified,
and the skull and other flat bones tend to become thinner
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from absorption of the diploé; these are, therefore, liable to;
fracture more easily through violence.

Minor Signs.—The growth of the hair on pubis and
axille commences with the appearance of down from ten to
thirteen years and becomes thicker as puberty approaches.

The development of the breasts in girls commences
from twelve to thirteen years, but it is very vague and
liable to be altered by loose habits and social environ-
ments.

Boys develop a deep voice between 16 and 18 years when
Pomum Adami becomes more prominent.

The hair tends to become grey usually after forty years
and silvery white in advanced, old age. The grey hair is some-
times seen among young people. Cases have occurred in
which the hair changed to grey in a single night from grief,
shock or some unaccountable reason.

Atheromatous arteries, and an opaque zone in the cornea,
known as arcus senilis, are rarely seen before forty. Wrinkles
on the face begin to appear after this age; but no reliance can
be placed on these signs inasmuch as arcus senilis has been
seen as early as twenty-eight, and wrinkles may not appear to
a very late age, as they depend more or less on the nutrition
of the body.

The ramus of the mandible (lower jaw) forms an obtuse
angle in infancy, a right angle in adult life and again in
old age an obtuse angle from loss of the teeth and absorption
of the alveolar processes. The mental foramen opens midway
between the upper and lower borders of the mandible in adult
age, while it is closer to the upper (alveolar) border in old
age.

The horoscope can form a very important piece of evidence
in deciding the question of age, but every one knows how easy
it is to produce a fictitious one.

Medico-legal Aspect of Age -—The following are the

M. J—3
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cases in which a medical man is called upon to give his
opinion as regards age :—
1. Criminal responsibility.
Marriage contract.
Kidnapping.
Rape.
Attainment of majority.
Eligibility for employment.
Infanticide.

O vt p N

Criminal abortion.

Criminal Responsibility.—Children under seven
years of age are held incapable of committing any crime, and
are, therefore, exempt from punishment. Children between
seven and twelve in India and seven and fourteen in England
are held responsible, if it is proved that they have attained
such a degree of maturity as to be able to understand the
criminal character of the act committed by them.

Marriage Contract.—In India there is no limit of age
for contracting marriage ; but in England a girl under twelve
and a boy under fourteen cannot contract marriage.

Kidnapping —To constitute the offence of kidnapping
the age of a girl should be under sixteen and that of a boy
under fourteen.

Rape.— Sexual intercourse with a girl under twelve even
with her consent constitutes rape. According to the English
law a boy under fourteen is incapable of committing rape,
but there is no such limit in India.

Attainment of Majority.—In accordance with the
English law a person attains majority at twenty-one, when he
enjoys the full privileges of an adult. Legally he is supposed
to have attained majority a day previous to his twenty-first
birth day. In India majority is reached at eighteen except in
the case of ruling chiefs, or where the property is under a
Court of Wards, when the English law is applicable. A minor



MEDICO-LEGAL ASPECT OF AGE. 27

is incapable of selling his property, making a valid will or
serving on a jury. A witness can give evidence in Court at
any age, provided the Judge is satisfied that the witness
understands the difference between the truth and the false-
hood and the necessity of speaking the truth.

Eligibility for Employment.—Twenty-five is ordi-
narily the limit for entering into Government service. The
Indian Factories Act of 1911 provides that no child shall be
employed in any factory coming under its operation unless
he is in possession of a certificate showing that he is not less
than nine years of age, that no child between nine and fourteen
shall be employed in any factory for more than seven hours
in any one day and that no child shall be employed in any
factory before half-past five o’clock in the morning or after
seven o'clock in the evening.

Judicial Punishment.—Males above forty-five are
exempt from whipping. Those under sixteen, who are liable
to punishment for certain offences are called juvenile offen-
ders. Under fifteen they may be sent to a reformatory, but
must not be kept there beyond eighteen. Such offenders, if
they have attained the age of fourteen may be placed under
the charge of a trustworthy person.

Infanticide.—In cases of infanticide the question raised
is whether a foetus had arrived at the age of viability, which
is certain after the 210th day of intra-uterine life and may be
after the 18oth day, but it can never be capable of being
reared under ordinary circumstances, if born earlier than the
18oth day ; hence the charge of infanticide falls through,
if a foetus is proved to be under the age of six months of
intra-uterine life.

Criminal Abortion.—In criminal abortion it is neces-
sary to find out whether a woman has passed the child-bearing
period, lest it might be a false charge. It is also necessary to find
out the age of the foetus from the characters of its development.
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2. SEX.

The determination of the sex becomes necessary in cases
relating to heirship, disposal of property, marriage, education,
eligibility to vote, impotency, rape and allied subjects.

It is easy to determine the sex in normal cases from
external inspection only, but it becomes difficult in malform-
ed individuals called hermaphrodites, concealed sex, advanced
decomposed bodies, and in the skeleton.

In some cases it may be impossible to affirm the sex during
childhood owing to the non-descent of the testicles or such
other reason. If so, a positive answer must be delayed until
the child reaches puberty, when characters peculiar to each sex
usually arise. The distinguishing characters essential to each
sex are tabulated below :—

Male. Female.

I. A testicle secreting spermatoza; | . A functionating ovary with ova;

the prostate, vesicule semi- the uterus, fallopian tubes
nalis, penis, &c. being mere and vagina being appendages
appendages. only. In the absence of an

ovary, the presence of uterus
or the opening of a cul-de-sac
below the mouth of the
urethra and in front of the
rectum.

Additional confirmatory signs.

2. Build, generally larger. 2. Build, generally smaller.

3. Shoulders broader than hips. 3. Hips broader than shoulders.

4. Pomum Adami, developed and | 4. Pomum Adami, not developed.
prominent.

5. Breasts, not developed, though | 5. Breasts, developed.
may be so very rarely.

6. Lineae Albicantes, not to be | 6. Lineae Albicantes, found on ab-
found except in very stout domen, breasts and buttocks,
males or in the case of pre- as well as on thighs indicat-
viously distended abdomen by ing previous pregnancy.
disease.

7. Pubic hair, thick and extending | 7. Pubic hair, horizontal and
upwards to the navel. covering mons veneris only.
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Hermaphrodites.—These are individuals in whom
the essential parts of the generative organs of both sexes are
included. This abnormality occurs from a faulty develop-
ment of the sexual organs in the embryo and is known as
hermaphvodism. 1t is classified as spurious or false and true.

Spurious or False Hermaphrodism.—In this class
of hermaphrodism there is a malformation of the external
genital organs only. Thus, in Androgyni (womanly men) the
penis may be very small and hypospadic or epispadic, the
scrotum may be cleft in the middle, and the testicles may be
undescended. In Anrdrogyne (manly women) the clitoris
may be thickened and elongated, and the labia majora
may be united.

True Hermaphrodism —True hermaphrodism is that
in which one or more portions of the generative apparatus
of both sexes is represented in the same individual. In
old times there was a false belief that this condition owing
to the union of the sexes in the same individual led to
self-reproduction ; but such a condition does not exist. Her-
maphrodites are usually impotent and sterile.

True hermaphrodism has been classified into three distinct
types ; viz; lateral, transverse, and vertical or double.

Lateral.—In this type a testicle is developed on one
side, and an ovary on the other.

Transverse.—In this type, male organs are developed
externally and female organs internally, or the reverse.

Vertical or double.—In this type various combina-
tions of the generative organs of both sexes are seen ; e.g.

1. Ovaries with combined male and female passages.

2. Testicles with combined male and female passages.

3. Ovaries and testicles co-existing on one or both sides.

In the case of a doubtful sex a very thorough exami-
nation should be made bimanually as well as by rectal
palpation and an opinion should be given from the ana-



30 MEDICAL JURISPRUDENCE,

tomical condition and the habit of the individual predomi-
nating most.

Concealed Sex.—Criminals may try to conceal their
sex by dress or by some other means to avoid detection,
or some persons, e.g. eunuchs, dancers, etc, may do so
from moral obliquity. These cases do not present any diffi-
culty if they are stripped naked; but the most remarkable
case of concealed sex is that of Colonel James Barry, Army
Surgeon and Inspector of Hospitals, who successfully practised
deception on the public until death at the age of eighty,
when it was found that 4e¢ was a female.

Individuals are mentioned possessing features representing
no sex (sexlessness), but such a condition is very rare indeed.
So far only one case reported by Tardieu has been des-
cribed in Taylor’s Jurisprudence.

Decomposed Bodies.—In the absence of all other
evidence the presence of the uterus, which resists putrefaction
for a considerable time, will decide the sex. In the case of
mutilated remains the determination of the sex is only likely
to be accurate from hairiness on the face, head or pubis,
development of the breasts and lineae albicantes, if any of
these parts are available.

Skeleton.—It should be borne in mind that it is not
possible to determine the sex from a skeleton with a full
amount of certainty in individuals who have not reached
puberty, seeing that the sexual characteristics of the bones
(apart from those of the pelvis) do not begin to manifest
themselves until this period is attained.

The bones of the adult female are usually smaller and
lighter than those of the male; and have less marked
ridges and processes for muscle attachments.

The adult female skull is, as a rule, lighter and smaller,
its cranial capacity being about ten per cent. less than that
of the male, The glabella, zygomatic and superciliary arches,
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mastoid processes, and the occipital protuberance are less pro-
minent. The facial bones are more delicate and smaller
specially the maxillae, mandible and the teeth contained in
them.

The female thorax is shorter and wider than the male.
The sternum is shorter and its upper margin is on a level
with the lower part of the body of the third thoracic
(dorsal) vertebra, while in the male it is on a level with
the lower part of the body of the second. The ribs are
thinner and have a greater curvature, and the costal arches
are larger.

The pelvis affords the best marked and most reliable
characters for distinguishing the sex, these being well marked
as early as the fourth year.

The female pelvic cavity is shallower and wider, the
sacrum is shorter, wider, and its upper part is less curved ; the
obturator foramina are triangular in shape and smaller in size
than in the male. The inferior aperture is larger and
the coccyx more mobile. The ilia are less sloped and the
anterior iliac spines are more widely separated. The superior
aperture of the lesser pelvis is larger, more nearly circular, and
its obliquity is greater. The ischial tuberosities and the
acetabula are wider apart, and the former are more everted.
The pubic symphasis is less deep, and the pubic arch is wider
and more rounded than in the male, where it forms an angle
rather than an arch.

The neck of the femur forms almost a right angle with its
shaft in the male, while an obtuse angle in the female.

3. RACE.

The question of the determination of race arises in the
identification of unknown or unclaimed dead bodies found in
railway carriages, or lying in streets, roads, and fields in the
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vicinity of villages, or recovered from wells, tanks, canals
and rivers. This question also arises in seaport towns, where
there is always a conglomeration of races.

The two important races of Hindus and Mahomedans in
India can be recognised by noting the following chief

points :—

Hindu Males. Mahomedan Males.

Not circumcised. 1. Circumcised.

(V. B. Jews are also circumcised.)

Sacred thread worn over left | 2. No such sacred thread.
shoulder in high castes, dwija
or twice-born.

Necklace of beads (Zw/s: or | 3. No such necklace.

Rudraksk) round the neck.

Marks on the forehead painted | 4. No such marks; but callosities
red, yellow (saffron colored) on the centre of forehead,
or white (Sandal wood), in- patella, tubesosity of left tibia
dicating different religious and tip of left lateral (external)
sects. malleolus owing to special

attitudes adopted during pray-
ers.

Tuft of hair usually grown | 5. No such tuft of hair. Head
longer on middle of back of clean shaved specially among
head below the crown. Bokras.

Angarakka or Mirzai when | 6. Similar sun-burnt mark on left
worn leaves an opening about side of chest on account of the
57 or 6”x1” along the right Angarakha or Mirzai opening
side of chest showing a brown on that side.
sun-burnt mark, as nothing
else is worn next to skin, espe- |
cially among the villagers.’

Ear lobules usually pierced. 7. Ear lobules not pierced but left
lobule may be pierced inafew
cases.

Palms and fingers not stained | 8. Palm of left hand and tip of

with Zenna. little inger sometimes stained
with Zenna.
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Hindu Females.

Tatto-marks  between eye-
brows, below crease of elbow,
on dorsum of hand, and on
chest, specially among low
castes.

Nose-ring aperture in left nos-
tril ; in a few cases in septum
as well.

A few openings along helix
for ear-rings.

Vermilion painted in hair part-
ing on head and red mark
on centre of forehead in
women having husbands alive.

Iron-wristlet worn on left wrist
in Bengal and ivory c/ur?s in
Bombay and several glass
bangles in U. P.

N.B, These are anly worn by

women whose husbands are
alive.

Head shaved among high class
(Brahmin) widows.

Toes wide apart as usually no
shoes are worn, but silver
ornaments called Bichhawas
are carried on the toes.

33

Mahomedan Females.

No tatto-marks except among
proselytised women.

Nose-ring aperture in septum
only.

Several openings along helix
for ear-rings.

No such paint.

No [Iron-wristlet or churis
worn but very few glass ban-
gles.

No shaving of head.

Shoe marks probably with
corns on toes.

8. Trousers not worn except by | 8. Trousers worn.
Punjab women.

Parsi males wear a sacred thread (Kas4#) round the waist
and a sadra (muslin kurta) on the body. Parsi women in
addition tie a Mathabanu (white piece of cloth) on the
head.

Indian Christian males usually wear pants and short coats
and their women put on skirts and cover their head with a
white Ckadar.

M I—3
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Race can also be determined from certain differences in

the skeleton given below in a tabulated form.

Race. Caucasian Mongolian. Negro.
Skull.—rounded. Square. Narrow  and
elongated.
Forehead.— Inclined. Small and com-
raised. pressed.

3. Face.—smallpro-| 3. Large and flat- | 3. Malar bones

portionately. tened, malar and jaws pro-
bones  being jecting; teeth

prominent. set obliquely.

4. Upper extremi- | 4. Small. 4. Long in pro-

portion to
body; fore-
arm large in
proportion to
arm; hands
small.

ties.—normal.

5. Lower extremi- | 5. Small, 5. Leg large in
ties.—normal. proportion to
thigh; feet
wide and flat,
heel-bones
projecting
backwards.

The skull of an Indian is Caucasian with a few negroid
characters. This fact must not be taken as any evidence of
any racial affinity between Indians and the inhabitants of
Africa.

The Cephalic Index.—The important test for deter-
mining race is the cgpkalic index, which is obtained by multi-
plying the maximum length of the skull from before backwards
by 100 and dividing the result by the greatest breadth
measured transversely. - Skulls having the index between 70
and 74.25, as observed among the Aborigines and pure
Aryans are called Dolicko-cephalic or long-headed ; skulls
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denoting 75 to 79.9 index are called mesati-cephalic and
skulls with 80 to 84.9 index are termed bdrackhy-cephalic or
short-headed, as observed in the Mongolian race.

The Mongoloid Patch.—During the census of 1911 a
dark blue patch was observed on the gluteal regions of infants
among the Burmese; the color in some cases varied from
dark brown or reddish to pink ; but such a patch has been
found among other races as well.

4. COMPLEXION AND FEATURES.

The complexion may be fair, wheat colored, dark, brown or
sallow. The color may change from the residence in a tropical
country. The features of an individual may resemble those
of his supposed parents or relatives, or his photograph, but
this is not always the case. Again there are some persons
who can cleverly alter their features by changing the expres-
sion of their face, so as to evade detection. While examining
photographs the chief point to note is the character of the
angle, which the eye forms with a line drawn through the
middle of the forehead or nose ; but the medical man should
never risk an opinion on this point, as he should remember
that he is not an expert in photography, whereas a photo-
grapher or an artist is better qualified to give an opinion
on such a point,

The details of the features as regards the eyes, nose, ears,
teeth and chin should be carefully noted. The ires of the
Indians are generally dark brown, but in a few cases, especially
the Punjabis they are grey. In some individuals the
color of one iris may differ from the other. Coloboma or
hiatus may be found, if an operation has been performed
on the iris. The bridge of the nose may be narrow, flat or
broad, and the nostrils may be distended or the reverse.
The ears may be small or large in size. Their lobules
may be free or adherent to the face. The teeth may be
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artificial or natural or a few may be missing or worn out or
may have been set irregularly or colored. The chin may be
protruding or double owing to excessive fat.

Owing to decomposition, more often in summer, the
features of a dead body become bloated beyond recognition.
It has been suggested that the altered features due to decom-
position may be restored to natural features by bathing them
with chlorine, salt and hydrochloric acid, as well as by inject-
ing them with chlorine, zinc chloride and ferric chloride ;
but this does not seem to be possible.

5. HAIR.

The hair forms an important means in establishing
identification, as it resists putrefaction. The hair of the
Indians is generally dark and fine. That of the Chinese and
Japanese is coarse, while that of the Negroes is curly and
woolly. It has been observed by Tidy that the hair grows
even after death, but this growth is only apparent probably
from shrinking of the skin, which takes place after death.

Change in Color.—To disguise identity the hair may
be artificially darkened by dyes and cosmetics containing
metallic salts of lead, bismuth, or silver, or rendered lighter by
using chlorine, hydrogen peroxide, dilute nitric acid, or nitro-
hydrochloric acid.

Detection of Color.—The coloring of the hair can be
detected by examining the scalp, which will, as a rule, be
found dyed, and the color of the hair will not be uniform,
the roots being different in tint from the rest. Such
hair is rough, brittle and lustreless. The coloring can also
be found out by comparing the hair of the head with that
of other parts of the body, such as pubis and armpits, which
is usually not dyed, as it is not likely to be open to the
gaze of the public. In doubtful cases the hair should be
shaved or cropped closely and the color of the growth of
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the new hair should be observed, while the petson is kept in
custody for a few days.

Chemical Examination.—To find out the mineral
used for dyeing; some hair should be steeped or boiled in
dilute hydrochloric, or nitric acid to dissolve out the metal and
the appropriate tests should then be applied to the solution
thus obtained.

Lastly it should be remembered that the change of color
is effected by following certain trades. For instance the hair of
ebony turners and copper smelters assumes a greenish hue, and
that of indigo-workers becomes blue. '

6. ANTHROPOMETRY.

This is a system chiefly used for the identification of
habitual criminals. There are two methods by which this
is carried out. One is called the Berzillon System or Bertil-
lonage, and the other is called the Galtorn System.

Bertillon System.—This system is called Bertillonage
from the name of its inventor, M. Alphonse Bertillon. It is
based on the principle that after twenty-one years of age no
change occurs in the dimensions of the skeleton during the rest
of the life and that the ratio in the size of the different parts
to one another varies considerably in different individuals,

It consists in taking the measurements of certain parts of
the body and then classifying the individual. The measure-
ments that are usually taken are the length of the head, the
width of the head, the length of the left middle finger, the
length of the left foot, the length of the left forearm and, in
some cases, the width of the right ear.

Galton System.—This system consists in taking the
impressions of the bulbs of the fingers and thumbs with
printer’s ink on an ordinary white paper which should not be
too glossy, and then examining them with a magnifying lens.
It is based on the principle that the individual peculiarities of
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these impressions in the arrangement and distribution of
ridges and furrows, which are for the most part classified as
arches, whorls, loops and composites, are always constant and
invariable throughout life from infancy to old age, and that
no two impressions resemble each other.

This system was first used by Sir William Herschell,
I.C.S,, but the credit is given to Francis Galton for having
systematised it for the identification of criminals. The system
is so very perfect that it has been now adopted all over the
civilized world. Very often persons have been convicted of a
criminal charge from the only evidence of their finger impres-
sions left on furniture or some articles, as in the Muttra murder
case of 1901, where the murderer’s thumb-impression was left
on a brass lofak, which he had used in washing his hands
after killing his victim.

In the case of criminals, emigrants, and persons in sub-
ordinate Government service—both civil and military—while
preparing their service books and pension papers, impres-
sions of all the ten fingers are taken, but for the purpose
of identification while giving a medical certificate and for
other civil purposes only thumb impressions are taken:
the left thumb impression in the case of a man and the
right thumb impression in the case of a female.

If in the case of unknown decomposed bodies decipherable
prints cannot be obtained owing to the fingers being contract-
ed and wrinkled, the skin should be removed from the bulbs
of the fingers, should be packed separately in sealed envelopes
marking on the outside the finger to which it belongs. These
envelopes should then be sent to the Finger Print Bureau at
Allahabad for opinion.

Faint and invisible impressions can be rendered clearer by
dusting them with some impalpable powder as plumbago, or
grey powder. They can then be photographed or enlarged.

Tamassia’s Identification of Veins.—Tamassia has,
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for the purpose of identification, made use of the fact of
the peculiar distribution and arrangement of the veins on
the dorsum of the hand remaining constant. The veins
are rendered conspicuous by pressing the arm with a liga-
ture and the dorsum of the hand is photographed.

7. FOOT PRINTS.

The impression of a foot or a boot left on the ground
in the vicinity of the occurrence of a crime has led very
often to the arrest of its perpetrator. To identify the foot
print a fresh foot mark of the suspected person should
be obtained and compared to the original one. It should
be remembered that the foot-print varies in size according
to whether the person is standing, walking or running. [t
is largest when standing and smallest when running. It is
usually assumed that the impression left on sand is smaller
than the foot or boot producing it, while the impression
on mud, clay or earth is larger.

Casts of foot prints may be taken by smearing the
prints with oil and pouring in liquid plaster of Paris, or
by dusting them with solid paraffin, which may be melted
by holding a hot iron over the prints. This process may
be repeated until the cast obtained is sufficiently thick
to be removed.

In some maternity hospitals the system of taking the
impressions of foot prints of newly-born infants has lately
been introduced to avoid the confusion of their being mixed
or to prevent their deliberate substitution or changeling. These
form a permanent record for future identification.

8. DEFORMITIES.

Deformities may be congenital or acquired. Congenital
deformities, such as cleft-palate, hare-lip, supernumary fingers
or mamma, web-fingers or toes, birth-marks (ncevi) and
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moles are hereditary in many cases, and known to occur
through successive generations in the same family. Acquired
deformities, such as malunited and ununited fractures are the
results of previous injuries.

9. SCARS.

A scar or a cicatrix is a fibrous tissue covered by epith-
elium formed as a result of the healing process of a wound
or injury, in which there has been a breach of continuity of
substance. [t has no hair follicles or sweat-glands, but it
is slightly vascular owing to the presence of a few capillaries.

Character of Scars.—A scar generally assumes the
shape of the wound causing it. A scar resulting from an
incised wound, which has healed by first intention, is usually
linear and straight. If it has healed by the formation of
granulation tissue, the resulting scar will then be wider and
thicker in the centre than at the periphery. Broad and
irregular scars are caused by contused and lacerated wounds.
Large, irregular scars, accompanied very often by keloid
patches, are the result of extensive burns and scalds. The
scars of gun-shot wounds are generally irregular and disc-
shaped, and adhering to the underlying tissue. The scars
as a result of leech-bites are triradiate. The scars due to
syphilitic and tuberculous ulcers are irregular and thick in
parts, while those due to vaccination and small-pox are pitted.

Appearance of Scars.—A scar appears in four or
five days when the wound heals under a scab as in the
case of a superficial cut on a finger or a shave-cut on the
chin or cheek. In the case of a clean aseptic wound
caused by a surgical operation, it usually appears in a fort-
night, while in a suppurating wound it appears from two
weeks to three months.

Disappearance of Scars.—Scars caused by the loss of
substance in wounds healed by granulation tissue are always
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permanent, but superficial linear scars involving only the
epidermis or cuticle layer of the skin may disappear in
the course of a few years. For instance, the scars caused
by wet-cupping may disappear in three years. It is not
possible to successfully remove a scar, but its size and shape
can be altered by an operative procedure. A faint scar may
be made more visible by rubbing the part, when the surround-
ing skin will be red, and the scar will appear of whitish
colour, If necessary, it should be examined by the aid of
a lens. While describing a scar for the purpose of identi-
fication, its shape, size and situation should be mentioned.

Age of Scars—It is extremely difficult to tell the exact
age of a scar ; hence the medical witness should be very
cautious in answering this question. The most that he can
say is that a recent scar is red in color, subsequently it
becomes brown and lastly, on account of the obliteration of
the capillaries due to their being affected by the growth of
connective tissue, it appears white and glistening,

Growth of Scars.—Scars produced in childhood grow
bigger in size with the natural development of the individual,
specially if situated on the chest and limbs.

10. TATTOO-MARKS.

The practice of tattooing is prevalent all over the world,
though more common among the lower order of society.
Designs of all sorts varying from initials to those indicating
emblems of moral depravity are not only found tattooed on
the arm, forearm and chest but on the other parts of the
body. While describing tattoo-marks, their design and situa-
tion should be carefully noted. It is possible to find the same
design at the same situation in more than one individual, if
the operator happens to be the same person. Complications,
such as septic inflammation, erysipelas, abscess, gangrene and
even syphilis have been known to have followed this operation.

M. J.—4
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Disappearance of Tattoo-marks.—Tattoo-marks
may disappear spontaneously, but not within less than ten
years, if the pigment used is vermilion or ultra-marine and if it
has not penetrated deep into the skin. Even in these cases
the pigment may be seen deposited in the neighbouring
lymphatic glands, if examined after death. But the marks are
indelible, if some such pigment as Indian ink, soot, gunpowder
or charcoal has been used and has penetrated deep into the
skin. These marks are so very permanent, that they may be
recognized even in decomposed bodies after the skin has peeled
off. A faded tattoo-mark may sometimes be rendered visible
by friction and then examined with a magnifying lens in strong
light.

Artificial Removal of Tattoo-marks.—These can be
artificially removed by rubbing a solution of caustic potash or
soda or a paste of lard and acetic acid or hydrochloric acid.
They can also be effectively removed by raising a blister, by
the application of an actual cautery, or by means of a papain-
glycerine mixture, but all these methods will produce skin
lesions resulting in the formation of permanent scars.

1. OCCUPATION MARKS.

These are helpful in identifying unknown dead bodies, as
certain trades leave marks by which persons engaged in them
may be identified. For example, horny and rough hands are
observed among individuals employed in hard, manual labour.
Kahars or dooly-bearers have usually horny callous marks on
their shoulders. An Indian weighman, who has to weigh corn
by lifting up a balance with heavy scales, gets a callosity,
usually on the inner side of his right palm. A depression in
the lower part of the sternum is found among shoe-makers
due to constant pressure of the last against the bone. Tailors
have marks of needle punctures on their left index finger,
and a bursa on the lateral malleolus from the attitude of
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sitting adopted while sewing. Photographers, dyers and
chemists have generally their fingers stained with dyes or
chemicals.

122 HANDWRITING.

The medical jurist is hardly called upon to give his opin-
ion as regards the identification of handwriting, since there are
experts in this line; though according to Lord Brompton,
better known as Sir Henry Hawkins, these handwriting experts
are not at all infallible, and their evidence is usually conflicting,
and very often fallacious. Sometimes the medical man may
have to examine a person to see if he is able to write, when a
plea of mental incapacity or some paralytic affection is taised.

13. CLOTHES AND ORNAMENTS.

These do not form any- essential piece of evidence in the
identification of a living person as the individual can change
them at will; but they are very valuable in establishing the
identification of a dead body. It is, therefore, necessary to
preserve them along with any articles, such as a watch,
visiting card, diary etc., found on a dead body or lying in its
vicinity for the jpurpose of future identification. The clothes
should also be examined for the presence of rents or cuts or
for seminal or blood stains in special cases.

14. SPEECH AND VOICE.

There are certain peculiarities of speech ; e.g., stammering,
stuttering, lisping, and nasal twang. These peculiarities
become more evident when an individual is talking excitedly
as in a quarrel. Speech is also affected in nervous diseases, as
general paralysis of the insane and disseminated sclerosis.
Defective speech depending on some organic defect of the
mouth, as cleft-palate, can be cured by a surgical plastic
operation, while functional stammering is curable without any
operation,
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To recognise a person from his voice is an every day
occurrence, though it is too risky to rely on in criminal cases,
seeing that many persons can alter their voice at will. The
best example of these is the ventriloquist. The absence of
the teeth, or the false teeth, or diphtheria may alter the voice.
With the progress of science it may be presumed that the
registering of voice by a gramophone disc will be used in the
near future for the purpose of identification in Court.

15. GAIT.

An individual can be recognised even from a distance by
watching his gait, but such evidence is far from conclusive, in-
asmuch as gait may be altered by an accident or disease
specially of a nervous nature, as locomotor ataxy, hemiplegia,
spastic paraplegia, etc. In civil suits the medical man may,
sometimes, be requested to express his opinion if a particular
individual is really lame or malingering, if he has filed a
suit against his employer for the recovery of damages for
an accident caused to him during his legitimate work.

16. TRICKS OF MANNER AND HABIT.

These are not infrequently found to be hereditary ; as an
example left-handedness may be cited.

17. MENTAL POWER, MEMORY AND
EDUCATION.

The consideration of these points for the identification of
an individual is of great importance, especially in cases of im-
posture, as in the well-known Tichborne case.

18. AMOUNT OF ILLUMINATION REQUIRED
FOR IDENTIFICATION.

In questions regarding the amount of light sufficient for
recognition of the features for subsequent identification of the
individual the following points should be bourne in mind,
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1. A flash of lightning produces sufficient illumination for
the identification of an individual.

2. According to Tidy the best known person cannot
be recognised in the clearest moonlight beyond a distance of
seventeen yards. Colonel Barry IL.M.S. is of opinion that at
distances greater than 12 yards, the stature or outline of the
figure is alone available as a means of identification. To define
the features even at a shorter distance is practically impossible
by moonlight.

3. No definite statement can be made about artificial
light. The best thing is to make actual experiments with the
class of light used before an opinion is given.

4. In the absence of any other light the identification of a
person is possible with the flash of light produced by a fire-
arm, if the person is standing in close proximity of five to
twenty paces, on one side of the line of fire, and if the powder
is at the same time smoke-less ; though it is not possible to
mark the different characters of the features beyond three
paces. In such cases an experiment should be tried with the
weapon and powder used before an opinion is given.



CHAPTER IIL
POST-MORTEM EXAMINATION (AUTOPSY).

The object.—The object of the Post-moriernn examination of a body is
to establish its identity when not known, and to ascertain the probable
time since death and the probable cause of death; but in addition,
the question of live birth and viability has to be determined in the case of
the body of a newly-born infant.

Rules.—The medico-legal post-mortem examination should never be
undertaken unless there is a written order from the superintendent of
police or the District Magistrate. Before commencing the examination,
the medical officer should carefully read the police report on the appear-
ance and situation of the body and the cause of death as far as could have
been ascertained. This precaution is necessary specially in the case of a
decomposed body, so as to enable him to examine particularly the organ
or the part of the body most suspected for the evidence of death.

The examination should be conducted in daylight, and not in artificial
light. It should also be as thorough and complete as circumstances permit.
The three great cavities and the organs contained in them should all be
carefully examined even though the apparent cause of death has been
found in one of them, just to avoid unnecessary and sometimes unpleasant
cross questions in court, inasmuch as evidence of factors contributory to
the cause of death may be found in more than one organ.

Ordinarily the body is sent to the morgue but in exceptional cases the
medical officer may be taken to the place, where the body is lying. In
that case he should note the place and nature of the soil where he found the
body, also its position specially as regards the hands and feet and the
state of the clothes, if any. He should also note in cases of death from
violence, the position of the body in reference to surrounding objects,
such as sharp stones and the like, contact with which, it may be alleged,
has produced the injury, also whether any blood stains are visible on such
objects or anywhere near the corpse, and whether any weapons are lying
near it. The ground in the vicinity should be carefully searched for
the presence of footprints and the evidence of any struggle. In cases of
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suspected death from poisoning, he should note whether any appearance
as if of vomited matter, etc., is present in the neighbourhood of the body.

All the details observed by the medical officer should be carefully
entered by himself in the post-mortem report or in a note-book, which can
be used as evidence in a legal enquiry. If there is an assistant, the best
plan is to dictate to him as the examination proceeds step by step,
and then read, verify and attest them. It is not safe to trust to memory
and to write the report later on after completing the examination. The
notes and the report to be sent to Court must tally with each other There
should be no discrepancy. Nothing should be erased ; and all alterations
should be initialled.

The medical officer holding a post-mortesn examination should be
familiar with the normal and pathological appearances of the viscera. He
should note the time of the arrival of the body at the morgue, the date and
hour of the post-mortern examination and the name of the place where it
was held. Very often necessary papers authorizing the medical officer to
hold an autopsy are brought by the police long after the body has
arrived. This dilatory method on the part of the police has very often led
to the decomposition of the body in the posz-morter room even when it has
arrived in a good condition. It is, therefore, safer to note the exact time
of delivery of these papers. There should be no unnecessary delay in hold-
ing the post-morfen: examination. It should be made as soon as the
papers are brought, and the excuse of attending upon a midwifery case or
any other similar reason should not prevent him from performing this
most important, though too frequently unpleasant, duty.

No outsider should be allowed to be present at the autopsy.

Instruments.—The following instruments should be at hand before
commencing the examination :—

1. Scalpel. 2. Large Section knife. 3. Dissecting forceps. 4. Scis-
sors. 5. Saw. 6. Costotome. 7. Enterotome. 8. Blunt probe. o,
Blow pipe. 10. A pair of iron hooks. 11. Curved needles. 12. Strong
twine. 13. Tape measure. I14. Small Scales. 15. Measuring and gradu-
ated glass. 16. China plates. 17. Basins to contain water. 18. Sponges.
19. A pair of thick India-rubber gloves with gauntlets or photographic
gloves.

EXTERNAL EXAMINATION.

The following steps should be followed for the external examination :—

1. The body should be identified by the police constable and the
chaukidar, who, as a rule, accompany the body. It may also be identified
by a relative of the deceased if he has accompanied the body.
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2. In the case of unknown bodies, a general appearance of the
body describing the features, stature, age, sex, race, scars, tattoo-
marks, etc., should be noted for the purpose of identification. The
body should be photographed and the finger prints taken. The police
should arrange for such a body to be photographed at once, before
it gets decomposed. The photograph is worthless, after the features
have become bloated and distorted from putrefaction ; but I have seen
bodies photographed even after advanced putrefaction. At the request
of the police the head may be preserved for future identification in

methylated spirit and a little formalin in a large closely fitting jar or
any other receptacle.

2. If the clothes are on the body, they should be carefully removed
and examined for stains of mud, blood or semen, or burns caused by
acids or fire, or cuts or rents caused by a cutting instrument during a
struggle.

3. - In the case of a cord or ligature round the neck, its exact position,
manner and application of a knot or knots, and its material should be
noted.

4. The probable age should be given from the presence of the teeth
and other appearances. If, owing to rigor mortis, the jaw cannot be
opened to count the teeth, the cheeks should be cut to expose them.

5. The time since death should be noted from the temperature of the
body—whether it is cool or warm—rigor mortis, the stage of putrefaction,
and even from the degree of digestion of the stomach contents which how-
ever only yields evidence of doubtful value.

6. The condition of the body, whether stout, emaciated, or decomposed,
should be mentioned.

7. The natural orifices, viz, nose, mouth, ears, anus, urethra and
vagina should be examined for the presence of foreign bodies or injuries.

8. The hands should be examined for any article, as hair, fragments of
clothing or a weapon, grasped by them or the presence of mud or blood on
them or under the nails, «

9. The direction of blood smears and the signs of spouting of blood
should be noted, if any.

Io. The situation of gosz-mortem staining if present should be noted.

11. After washing the body a careful search for the presence of injuries
or marks of violence should be made all over the body from head to foot,
on the front as well as on the back. In the case of a female body the hair
of the head should be removed to examine the scalp.

Contusions and abrasions, if any, should be described as regards their
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length, breadth and their exact situations. Contusions should be incised
to find out if they were inflicted before or after death and to differentiate
them from suggilation.

Wounds, if present, should be described as regards their nature, size,
direction and position. The condition of their edges should also be men-
tioned. The exact size ought to be noted with a measuring tape and
some fixed bony points should be taken to describe their exact position.
The nature of the weapon with which they appear to have been inflicted
should be mentioned.

In the case of gunshot wounds the course and direction of the bullet
should be ascertained by dissection rather than by the use of the probe,
and the injured nerves and blood-vessels, if any are found, should be noted.
If there is only one opening, a search should be made for the bullet, which
must be preserved. It should be remembered that a bullet takes a very
tortuous and erratic course in its passage through the body.

Ligature marks or finger marks, if present on the neck, should be noted.

In the case of burns, their position, extent and degree should be men-
tioned, as also the manner of their causation as to whether they were
caused by fire, scalding fluids, corrosives or explosives.

Penetrating or deep wounds should not be investigated by means of a
probe, until the body is opened.

12. All the bones should be carefully examined for the presence of
fractures, and joints for dislocations. If any fracture is present, the soft
parts overlying the fractured piece should be dissected and examined for
laceration or ecchymosis. Lastly all the external injuries should be com-
pared to those noted in the descriptive roll supplied by the police and any
discrepancy should be mentioned in the report.

13. In the case of the body of a newly-born infant it is necessary
to examine the lower epiphysis of the femur for the centre of ossifica-
tion to prove its maturity. For this purpose, the knee joint should be
opened by making an incision across its front and the lower end of
the femur should be pushed through the wound. The epiphysial car-
tilage should now be sliced off in thin sections until a central pink spot
is seen. The slicing of the cartilage should be continued till the greatest
diameter of the ossified point is reached.

INTERNAL EXAMINATION.

If there be a fatal wound leading to one of the cavities, that cavity
should be opened first, or else the head should be opened first, then the
thorax and the abdomen. The spine and the cord should not ordinarily

M. J—4A
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be examined unless there is a suspicion of some injury to the vertebral
column or the alleged cause of death is due to some spinal poison or
some disease as tetanus. In that case they should be examined last of all.

HEAD.

A transverse incision across the vertex should be made from
ear to ear and, after reflecting the flaps anteriorly up to the orbits
and posteriorly up to the occipital protuberance, the inner surface of
the scalp should be examined for extravasation of blood and the skull
bones should be examined for evidence of any fracture or separation
of sutures after the periosteum is denuded and the temporal muscles
have been dissected off. In the case of doubt the skull should be tap-
ped with a hammer ; it would elicit a ringing note if there is no fracture.
To remove the skull cap a circular cut is then made with a saw round
the cranium keeping close to the reflected flaps. Its inner surface should
then be examined for fracture of the inner plate, or effusion of blood,
which may be found on the dura mater. The dura master should
be removed by cutting longitudinally along both the sides of its middle
line noting any effusion of blood or serum, or the presence of pus. It
would not be out of place to note here the distinction between meningitis
and mere effusion of blood in the meninges. In the former the surface of
the brain looks greasy and dull, but not so in the latter. The brain should
now be removed by raising the anterior lobes with the fingers of the left
hand and cutting through the various nerves at its base and the medulla as
low down as possible. The brain should be placed in a large clean
receptacle or dish and examined minutely on its upper as well as under
surface (base) for the evidence of any injury, effusion of blood, inflam-
matory products, embolism of arteries, morbid growths or any disease
of its tissue. The ventricles should also be examined. The average
weight of the brain of the adult male is forty-nine ounces and a half,
that of the female, forty-four ounces.

The dura mater should lastly be stripped from the base of the skull,
to facilitate the examination for the presence of fractures.

THORAX.

Before examining the thorax, both the cavities, thorax and abdomen,
should be opened by making a longitudinal incision from above the
middle of the sternum to the pubic bone, keeping wide away from any
wounds existing in its line. In infant bodies the incision should be carried
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a little to the left of the umbilicus. The integument, fascia and muscles
should now be reflected and examined for extravasation of blood in their
inner surface. The abdominal cavity should be examined before the chest
cavity is opened. The color and appearance of the abdominal viscera,
as also the position of the diaphragm with respect to the ribs (especially
in full term newly-born infant bodies) should be noted. It should also be
noted if there is any collection of blood, serum, pus, or feecal matter in
the cavity.

After this preliminary, the examination of the thorax should be proceed-
ed with. The ribs and sternum should first be examined for evidence of
fracture and then the cavity of the thorax should be opened by dividing the
ribs at their cartilages, and the sternum at the sterno-clavicular junctions
with the costotome and lifting up the sternum separating it from the
underlying parts without injuring them. The pleural cavities should be
examined for the presence of adhesions, foreign bodies or fluid of a bloody
or purulent nature. The pericardium should be opened and examined for
any adhesions between its two surfaces or if there is any abnormal quantity
of the fluid present in its cavity. Normally about a dram of bloody serum
is found in the pericardial sac. The condition of the chambers of the heart
should be examined by opening them in siz#. The lungs and heart should
be removed from the cavity and laid on the table. The lungs should be cut
open for the evidence of disease, congestion, injury, Tardieu’s spots, etc.,
and the bronchi should be examined for the presence of pent up expectora-
tion, pus or any foreign body. The average weight of the right and
left lungs of the adult male is twenty-four and twenty-one ounces
respectively ; while the right female lung weighs on an average seven-
teen ounces and the left, fifteen ounces. The heart should be opened and
its chambers examined for the presence of a valvular disease, and
the condition of the endocardium should be noted. The heart weighs on
an average nine ounces. The aorta should be examined for aneurysm,
or calcareous degeneration.

To examine the larynx, trachea and aesophagus an incision should be
made from the chin to the upper part of the sternum after throwing the
head well backward and placing a block of wood beneath the neck. After
reflecting the soft parts on each side of the middle of the larynx, both the
trachea and aesophagus should be removed and examined by cutting them
open from their posterior surface. The interior of the aesophagus should
be examined for the evidence of congestion, inflammation or ulceration
of its mucous membrane, and the presence of a foreign body, tumour
or stricture. The larynx and trachea should be examined for the
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presence of froth, or a foreign body in their interior and their mucous
membrane should be examined for congestion or inflammation.

ABDOMEN.

The peritoneum should be first examined for evidences of adhesions,
congestion, inflammation, or exudation of lymph or pus. The abdominal
and pelvic cavities should then be examined for the presence of a serous,
bloody or purulent fluid. Now the abdominal organs should be removed
and examined separately as below :—

Liver.—The surface of the liver should be examined as regards its
smoothness or roughness. If there is any injury on the liver, its nature
and dimensions should be noted as well as the size and weight of the liver.
Normally the liver weighs from fifty to sixty ounces, and measures 12” X 7"
x 31", The organ should be cut open by deep incisions in several places,
and the color, consistence and blood supply of its tissue should be carefully
marked ; at the same time the presence of an abscess, new growth or
amyloid degeneration should be observed.

The gall bladder should be opened and the presence or absence of bile
stones and the character and the quantity of the bile should be noted.

Spleen.—The size, color and consistency of the organ should be noted,
as well as the condition of its capsule. In the case of a rupture of the
spleen, its size and position should be described, as well as the size and
weight of the spleen. The normal spleen in the adult measures 5”x 3" x 1”
and weighs from 5 to 7 ounces ; but its size and weight vary in individuals
according to age under different conditions. Thus, it increases in size
during and after digestion ; while it decreases in size and diminishes in
weight in old age. Its relation to the body weight in the infant as well as
in the adult is about the same ; it being 1 : 350 at birth, and 1: 320 to
400 in the adult.

Kidneys,—The size, color and weight of the kidneys should be noted.
Normally the size of a kidney 1s 4" x 2" x 1”7 and the weight varies from 4%
to 5 ounces ; the left being heavier by about 2 drams than the right. Its
capsule should be examined as to whether it is adherent or strips off easily.
The kidney should be cut open and the internal cut surface should be
examined for the presence of Bright's disease or amyloid degeneration ;
the pelvis should be examined for calculi and evidence of inflammation.

Bladder.—The bladder should be examined for congestion, heemorrh-
age, inflammation and ulceration of its mucous membrane. It may be
opened in sz« and its contents noted, but in a suspected case of poisoning
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urine should be taken in a clean glass vessel for chemical analysis, if
necessary.

Uterus.—In female bodies the uterus should always be examined for its
size and shape. The normal size of the organ is 3"x2"x 1" and weight,
from one to one-and-a-half ounces ; but the size and weight vary consider-
ably during pregnancy or when there is any tumour. The condition of its
mucous membrane and the thickening of its wall should be examined after
the uterus is opened longitudinally. During inenstruation the mucous
membrane is thickened, softer and of a darker color, and covered with
blood and detritus. In old age it becomes atrophied, and paler and
denser in texture. If the uterus contains a foetus, the age of its intra-
uterine life should be noted. The ovaries and fallopian tubes should also
be examined. The ovaries should be examined for corpora lutea.

In cases of suspected criminal abortion the uterus and its appendages
should be preserved for chemical analysis, if thought necessary.

Intestines.—The intestines should be removed after ligaturing at both
ends, and should be cut longitudinally to examine the inner surface for
the presence of congestion, inflammation, erosions, ulcers, perforation or
any other lesion. In cases of suspected poisoning the contents should be
kept in separate vessels for chemical analysis, if necessary ; but, as a
rule, the faecal matter has not to be sent to the Chemical Examiner.
(Vide Appendix V ; rule 32 chapter II).

Stomach.—Under ordinary circumstances the stomach is examined by
making a cut while in séf%, for the contents as regards their quantity
and quality, and the degree of their digestibility. But in suspected poisoning
the stomach should be removed after tying a double ligature at both ends.
It should then be opened in a thoroughly clean plate ; after emptying
the contents its mucous surface should be carefully examined noting its
appearance, and any suspicious particles found adherent thereto should
be picked off with a pair of forceps and placed in a separate small phial
for chemical analysis. The contents of the stomach should be also
examined as regards their smell, color and character and for the presence
of any foreign particles or lumps ; these, if present, should be felt between
the thumb and the index finger as to their roughness or smoothness.

For the purposes of chemical analysis the following articles should be
preserved in separate clean glass bottles.

1. The stomach and its contents.

2. A portion of the liver, not less than sixteen ounces in weight, or the
whole liver if it weighs less than 16 ounces, one kidney, and the spleen.

If the spleen is very large, a portion only need be preserved.
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If there is suspicion of a vegetable poison having been used, the
following articles in addition should be preserved.

3. The upper part of the small intestine with its contents.

4. Any urine found in the bladder.

5. The heart and a portion of the brain if strychnia or nux vomica
is suspected.

According to the revised rules by the U. P. Government the stomach
and its contents are to be preserved in one bottle, and pieces of the
liver, spleen, kidney and a small piece of the upper portion of the small
intestine, in another bottle. * These are to be preserved in rectified spirit
except in the case of alcohol or phosphorus poisoning, when a saturated
solution of common salt is to be employed, and, in addition, a handful
of solid salt should be placed in the bottle. (Vide Appendix V.)

Spine and Spinal Cord.—The body should be turned over on the
face with a block beneath the thorax and an incision made along the
entire length of the vertebral column extending from the occiput to the
lower end of the sacrum. After reflecting the integuments, dissecting
away the muscles and noting extravasation of blood in the soft tissues,
the laminae should be sawn through vertically on each side and the
detached portions removed, when the dura mater would be exposed.
After noting its appearance, the dura mater should be opened and an
examination made for the presence of heemorrhage, inflammation, sup-
puration or tumour. The cord should now be removed, laid on a table,
cut transversely in several places, and examined for the evidences of
hamorrhages, softening and inflammatory lesions.

The vertebral column should be examined for the presence of fractures
or dislocations after tHe cord has been removed.

As soon as the post-mortein examination is finished, the body should
be thoroughly washed, the organs should De replaced into the cavities,
the dissected flaps should be brought in apposition and well sutured
with strong twine. It should then be covered with a cloth before it is
returned to the relatives so as to avoid hurting their feelings. In the
absence of the relatives the body should be returned to the police constable
accompanying it, who should cremate or bury it according to the religious
customs of the deceased, but should never throw it into a running stream
or river as is often done.

The Cause of Death.—After completing the post-mortem examination,
the medical officer should form an opinion as to the probable cause and
manner of death, based on the appearances observed by him, and should
immediately give in the vernacular the abstract of his opinion in the



EXAMINATION OF MUTILATED BODIES OR FRAGMENTS. §§

police form no. 289 to the police constable accompanying the body for
communication to the investigating officer.

If the opinion has been based on the post-s#orfem appearances, as well
as on the statement of the police, he should mention the fact in his report.
The report should be as complete as possible, but concise and clear ; and
should be forwarded to the superintendent of police as soon as possible,
but not later than two days.

Post-mortem reports drawn up by civil assistant surgeons have to be
countersigned by civil surgeons ; but this appears to be unnecessary and
meaningless, as responsibility still rests with civil assistant surgeons.

EXAMINATION OF DECOMPOSED BODIES.

The examination should be complete and should be held on the
same lines as in ordinary post-morfems. To save hand work on de-
composed bodies and thus to lessen the chances of septic poisoning
a pair of hooks made of iron and steel 9" long and 3” bent in to form
a handle is very convenient for shooking up the abdonimal and other
incisions so as to keep the parts open and also for opening the peri-
cardium and hooking up the heart, lungs and other organs.

In cases of external fatal injuries it is not difficult to find out the cause
of death. Similarly in cases of strangulation and hanging the cord mark
would be apparent, even if the skin had peeled off, as the skin on and round
about the mark persists for sometime. Again in fracture of skull
bones disorganised clotted blood may be found on the inner plate of the
skull bones, or on the surface of the dura mater and on the brain in spite
of its soft and pulpy nature if decomposition has not far advanced ; but
the mere effusion of blood on the brain would not be enough to warrant
a statement that the fracture was caused before or after death. In doubtful
cases a guarded opinion should be given that the injuries found on the
body, if inflicted during life, were sufficient to cause death and that
they might have been caused by such and such a weapon.

Necessary viscera should always be preserved for chemical analysis in
those cases, where the cause of death cannot be found owing to advanced
dgcomposition.

EXAMINATION OF MUTILATED BODIES OR FRAGMENTS.

Mutilation of a body is not always the act of a criminal, who wants
to destroy all traces of identity and thus gets greater facilities to dispose
it off In India animals such as jackals, dogs, vultures, etc., mutilate
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the body in a very short time after death if exposed in the open.
Besides, it is not an uncommon sight to notice the dead bodies of
lunatics, fakirs, and pilgrims, lying on the road side or on the remote
spots in the vicinity of villages, and attacked by birds of prey or
dogs and other animals. If the village ckankidar happens to find
such a mutilated body, he hurriedly runs to the police station to make
a report about his wonderful discovery, and the remnants of the body
are forwarded to the civil surgeon for post-moriem examination.

In such cases the medical examiner should first ascertain if the parts
sent are human or not. This is only difficult when a piece of a muscle
without the skin or a viscus is sent. Having determined that they are
human he should try to elucidate the following points :—

1. All separate parts should be fitted together, and it should be
determined whether they belonged to one and the same body.

2. The nature and character of the parts should be described, as also
the color of the skin, if any.

3. The manner of separation as to whether they had been hacked,
sawn through, cut cleanly, lacerated, or gnawed through by animals.

4. Sex can be determined, if the head or trunk is available, from
the presence or absence of the hair and general conformation.

5. The probable age may be ascertained from the skull, teeth, color
of the hair, trunk, size and degree of development of fragments, and
ossification of bones.

6. Identification can be ascertained from tatto-marks, scars, color
of the hair, deformities, recent and old fractures, etc.

7. The probable time since death may be ascertained from the con-
dition of the parts.

8. The cause of death can be ascertained, if there is evidence of a
fatal injury to some large blood vessel or some vital organ. For instance,
a penetrating wound on the left side of the chest cutting the left ventricle
was noticed on a mutilated body of a Hindu male packed in a steel trunk
and found lying in a first class compartment of No. 6 down train of
R. M. Railway at Agra Fort station on the 7th August 1909. The |head,
extremities, penis, and upper half of the lip had been severed from the
trunk.

EXAMINATION OF BONES.
When a skeleton or isolated bones are sent for medical examination,

the usual questions that a police officer puts to the medical officer are :
(1) whether the bones are human or not; (2) if human whether they
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are male or female ; (3) whether they belong to one or more individuals ;
(4) the stature of the individual to whom the bones belonged ; (5) the
age of the individual, to whom the bones are alleged to belong ;
(6) time of death ; (7) whether the bones have been cut, sawn or gnawed
by animals or burnt ; (8) the probable cause of death.

The above questions may be answered by observing the following
points :— '

(1) The knowledge of human as well as comparative anatomy is
necessary to find out whether the particular bones are human or not. The
answer is quite easy when the bones are entire or when the skeleton
is sent, but great caution should be used in giving a definite opinion, when
a fragment of a bone is available without any characteristic features,
such as, tuberosities, etc. Such fragments should be examined under the
microscope or forwarded to an expert for his opinion.

(2) The sex can be determined from the distinguishing marks of the
male and female bones. The determination is more accurate if the adult
pelvis is forthcoming.

(3) The bones sent for examination should be assorted according
to the side to which they belong and then it should be noted if there
are bones of one kind more than necessary as required for one individual,
or if there are bones of the same kind more than necessary on the same
side.

(4) To estimate the height of an individual an inch or an inch and
a half for soft parts should be added to the length of the entire skeleton,
if it is available. As a general rule the stature of an individual is said to
be the length measured from the tip of the middle finger to the tip of its
opposite fellow, when the arms are extended fully in a horizontal position.
If only one arm is sent for examination, the height can be fairly ascertain-
ed by multiplying its length by two and adding twelve inches for the
clavicles, and one and a half inches representing the width of the sternum.
The length of the forearm measured from the tip of the olecranon process
to the tip of the middle finger is also stated to be equal to five-nineteenths
of the height of the body.

It is not possible to estimate the stature from single bones, with any
degree of exactitude, but the following table would be useful to determine
the height within an error of five inches :(—

Table for calculating the height from bones :
a. Humerus=19'54% of height.
b. Radius=14'15% of height.

M. J.—5



58 MEDICAL JURISPRUDENCE.

c. Femur=27'51 % of height.

d. Tibia=22"15 % of height.

e. Spine=36'8 % of height.

(5) The age can be determined with a certain amount of accuracy
from the presence of the teeth in the mandible and the maxillae, as
also from the formation of centres of ossification and the junction of
epiphyses with shafts or of bones with one another. For this purpose it
is better to tabulate the report as under so as to avoid any mistake.

. . 1 Junction of Union of
I%nd of Cer%tgzt%fnos& epiphysis with | bones with [Age.| Remarks.
one. 1on. shaft. one another.

Lastly the approximate age should be given considering all these
points.

The weight of the bones may help one to give an opinion as regards
age though not with any certainty ; however, when the bones of an alleged
adult are forwarded by the police and the medical man finds them to
be those of a boy or a child, it is much safer to weigh them to avoid future
complications, as some cases have happened in which medical men
were put to some inconvenience owing to their not having done so.

The specific gravity of a bone, which forms the densest part in the
human body, is two. The average weight of an Indian male skeleton,
specially that of a Punjabi is ten pounds and six ounces, which is about
the same as that of a European male skeleton ; while that of an Indian
female (Punjabi) weighs six pounds and two ounces, which is less than
that of a European female skeleton, which weighs eight pounds and
thirteen ounces, Children attain half the adult weight at about 12 in the
case of boys and under 11 in the case of girls.

(6) It is extremely difficult to tell the precise time of death from
examining the bones, but a guess may be made by noting the existence of
fractures, odour, the condition of the soft parts and ligaments attached
to them. In the case of a fracture the time may be judged with a certain
degree of accuracy by examining the callus after dissecting it longitudinally.
The odour emitted by the bones of recent deaths is quite characteristic
and offensive. It should be remembered that the dogs, jackals, and ants
denude the bones free of soft tissues and even ligaments in a very short
time, but their peculiar odour will be still evident and will be different
from that of the bones cleaned by decomposition in the earth.

The bones begin to decompose, after all the soft parts have dis-
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appeared from three to ten years, which is the usual period taken up by
bodies, when laid in coffins ; but this period is much shorter in India,
where most of the bodies are buried without any such protection.

The changes due to decomposition occurring in the bones are accom-
panied by the loss of organic matter and weight. Such bones become
dark or dark brown in color, and may be fragile. It is extremely
difficult to assign the time when these changes occur, but it depends
on the nature of the soil, the manner of burial (with or without coffin),
and the age of the individual (more rapidly in young persons).

(7) The bones, particularly the ends of the long bones should be
examined very minutely and carefully to find out if they have been
cut by sharp cutting instruments, or sawn, or gnawed through by animals
and the medulla eaten away. Sometimes inexperienced police officers
mistake the gnawing of bones by animals for cuts by sharp instruments,
and then try to suggest all kinds of absurd theories to maintain their
point.

Their nutrient canals should be examined for the presence of red
arsenic or some other stain to ascertain if the bones came from a desect-
ing room, for, the pleader in a city where there is a medical school or
college may raise a question as to whether they did not come from a dis-
secting room. To avoid such a possibility it is necessary for the authorities
to see that all the remaining parts are thoroughly incinerated after the
dissection is over.

(8) It is almost impossible to infer the cause of death from a bLone
or bones unless there is evidence of fractures which would, under
normal conditions, prove fatal, e.g., fractures of skull bones or of the
upper cervical vertebrae or a deep cut into any of these bones suggesting
the use of a heavy cutting instrument, as a gandasa, or fracture of several
ribs. Disease of the bones, such as caries or necrosis should also be noted,
if present.

The bones should not be returned to the police after medical examina-
tion, but should be retained and kept in one’s own custody with a view to
producing them in Court, if required.

Burnt Bones.—In some imstances burnt bones and ashes are forwarded
to the medical officer for inspection, when the police come to suspect
some foul play after the body is partially or completely burnt. A bone,
when burnt in the open, is white in appearance, and black or ash
grey when burnt in a closed fire. A burnt bone preserves its shape,
but falls to powder when pressed between the fingers. It is said that
it will be reduced to charcoal if treated with hydrochloric acid, but
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this is not necessarily true. If so much burnt that organic matter is
destroyed, no charcoal will be left on adding acid.

In cases of suspected poisoning with some mineral, all the available
ashes and burnt bones should be sent to the Chemical Examiner. It is
reported that he has been able to detect arsenic and antimony in large
pieces of bone mixed with ashes in some cases despite the volatility of
these poisons,



CHAPTER IV.

EXHUMATION.

It becomes necessary to exhume bodies from graves, when a suspicion
of poisoning or some foul play arises sometime after death or it may
be only for the purpose of identification. In India such a procedure is
very rare owing to the custom of cremating the dead bodies among
the Hindus, who constitute the larger proportion of the population.

Rules for Exhumation.—Under the written order of the District
Magistrate, the body should be exhumed in the early morning by the
medical officer in the presence of a police officer. Before ordering the
digging of the grave he should examine the plan of the graveyard to
fix the exact situation of the grave, if any plan is available. After
proceeding to the place the name plate, if any, should be identified and the
undertaker should be asked to identify the stone if it is a pwcca (masonry-
built) grave. The grave should now be ordered to be dug up and the
earth from above and below the body in the direction of the flow of
the sub-soil water, or some fluid if found in the coffin (which latter should
also be identified by the undertaker) should be preserved in a dry
clean glass bottle for chemical analysis.

The coffin or the body (if the coffin has decayed or is not used) should
be raised from the grave and identified by as many persons as possible,
chiefly, relatives, friends or servants who might have been present at
the time of preparing and dressing the body for burial.

Examination.—If the interment has been recent, the post-mortem exami-
nation should be conducted in the usual manner either in the open near
the graveyard but screened off from public gaze, orat the mortuary. But,
in the case of bodies, which have lain underground for a sufficiently long
time to undergo putrefaction, an attempt should be made to determine
the sex, stature and marks of identification. The hair found on the body
should be preserved in a dry clean glass bottle for subsequent identi-
fication and chemical analysis. All the cavities should be examined
and as many viscera as can be obtained should be each preserved
separately in dry, clean, wide-mouthed glass jars or bottles without
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exposing them unnecessarily to the air, and a sufficient quantity of pre-
servative should be added. The viscera should not be brought in contact
with any metal. These bottles or jars should then be closed with well-
fitting glass stoppers covered with skin, preferably, chamois leather,
and delivered sealed to the Chemical Examiner on the same day if he lives
in the same town, or they should be forwarded to him by a passenger
train without the least delay. In the case of suspected metallic poisoning,
long bones such as the femur, should be preserved and sent to the
Chemical Examiner. Search should also be made for recent or old injuries,
such as fractures.

Disinfectants.—Disinfectants should not be sprinkled on the body
but may be sprinkled on the ground in the neighbourhood of the body.
To avoid inhaling offensive gases, the medical officer should use for the
mouth a gauze mask dipped in a solution of permanganate and should wear
thick India rubber gloves with gauntlets or photographic gloves, which are
now always kept in every public mortuary in the United Provinces of
Agra and Oudh. He should also stand on the windward side of the body.

The time of Exhumation.—In England no time limit is fixed for the
disinterment of a body ; but in Scotland twenty years is the limit fixed as
no suspected person can be prosecuted for the perpetration of a crime
after the lapse of that period. In France this period is reduced to ten
years and is raised to thirty years in Germany.

Report.—A verbatim report made by Major ( now Lieut. Colonel ) E.
J. O'Meara F. R. C. S, I. M. S,, Principal, Agra Medical School and
Civil Surgeon, Agra, on the exhumation of the body of the late Mr. Fulham
which was exhumed about fourteen months after death is given below with
a view to illustrate as to how it should be made out in the case of
exhumations :—

“On an order of the District Magistrate of Agra dated 6-12-12 I
proceeded to the Cantonment Cemetery of Agra at 8-45 A.M. on Sunday
the 6th December 1912, accompanied by Mr. Williamson, Superintendent
of Police, and Dr. Modi, L. R. C. P. & S. (Edin.), Lecturer on Medical
Jurisprudence, Agra Medical School.

The grave was identified by the Rev. Canon Menzies from the key
to the Cantonment Cemetery plan as Book R. No. 129 non-masonry.
A stone marked “No. 129 Mr. E. M. Fulham” stood at the head of the
grave.

After 31 hours the coffiin was raised ; it was then identified by Chiranji
Lal of Messrs. Suntoke and Co., the undertakers as having been made by
that firm. There was no name plate. Samples of earth for examination
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by the Chemical Examiner were taken from above and below the coffin and
in the direction of the flow of the subsoil water. The coffin was then
placed in a shell on a hearse under the charge of Police Sergeant Charle-
wood to the post-mortern room of the Thomson Hospital.

On arrival at the post-morfem room at about 2 P.M., the coffin was
taken out of the shell, opened by the undertaker Chiranji Lal in the
presence of——

Mr. H. Williamson, Superintendent of Police.

Mr. Emery, Merchant, Meerut.

Mr. Sarkies, Military Accounts Department, Meerut.

Dr. Modi.

Dr. Vyas.

Gur Bux bearer to the late Mr. E. M. Fulham, and myself.

The coffin was much eaten by white ants and decayed but was intact
with the exception of the lid which had given way down the centre of the
coffin containing a quantity of earth. A sample of this earth was taken for
despatch to the Chemical Examiner. On removal of this earth, the grave
clothing, a white shirt, white drawers, and black socks were identified by
Gur Bux the late Mr. Fulham’s bearer as having been the clothes in which
the body had been dressed for burial.

1. Sex, identified as male from the scrotum ; there was no penis.

2. Stature, about § feet 5 to 6 inches, the remains in the coffin being
535"

3. Weight, during life approximately 10 stone. It was impossible to
distinguish race, age, scars, birth, tattoo or thumb marks. There were no
peculiarities of nails, no injuries having permanent results or fractures
that could be ascertained. Mr. Emery and Mr. Sarkies stated that
Mr. Fulham had a withered left arm. This could not be definitely made
out as the measurement of the lower third of the left arm was only 2’
less than the right and there was only 3” difterence in the measurement
of the upper-third of forearm.

The hair lying in the coffin and attached to the back of the head was
identified by Mr. Emery, Sarkies and Gur Bux as being the same color
as that of Mr. Fulham. The upper and lower jaw were preserved for
further identification of the teeth, if necessary. The body was in a
peculiar cgndition of decomposition, there was no skin or subcutaneous
tissue left, a piece of white cloth adhered to the face, but all the soft parts
and eyes were gone leaving the bones bare. The hair lay in a mass at the
head of the coffin with some attached to the back of the head. There was
a quantity of light colored hair round the pubis. The muscles were very
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well preserved and of a dark red color. The parieties were intact. On
opening the chest the heart was found in a comparatively good state of
preservation ; the lungs had entirely disappeared. The diaphragm was ex-
tremely well preserved and immediately below, there was a mass of an
organ in the position of the stomach. The liver was easily distinguishable.
The mass of another organ was removed from the position of the spleen
and another mass from the position of the left kidney. The intestines
were well preserved but it was impossible to separate the small from
the large intestines. There was no sign of the urinary bladder.

The following were sent to the Chemical Examiner :—

(1) Earth taken from above the coffin.

(2) Earth taken from below the coffin.

(3) Earth taken from within the coffin.
(4) Hair from head.

(5) Hair from pubis.

(6) Heart.

(7) Stomach.

(8) Liver, spleen and left kidney.

(9) Intestines.

(10) Two femurs.

Articles upto g were packed in standard pattern boxes and article 10 was
packed in a big glass jar.

All the regulations for the despatch of articles to the Chemical
Examiner were complied with, with the exception that* no preservative
fluid was used and the viscera were taken direct from the body and placed
in tightly fitting stoppered bottles which were specially prepared. As an
additional precaution glass stoppers were covered with Chamois leather.
The post-morteir was finished at 3-45 P. M., and all the boxes were sealed
by 4-25 .M. The boxes were taken by Dr. Modi himself to the Chemical

Examiner and were acknowledged to have been received by that officer
at 5 p. M.

* Lieut.-Colonel O’Meara did not add preservative in this case (1) because the
viscera were so fully decomposed that no further rapid decomposition could occur
and (2) because he was able to send them direct to the Chemical Examiner’s

Office. In all cases in which these conditions do not exist preservative should be
added.
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EXAMINATION OF BLOOD AND SEMINAL
STAINS, AND OF HAIR.

The stains that have usually to be determined in medico-
legal practice are those of blood and semen.

BLOOD-STAINS.

These may be found on the body or the clothing of the
suspected assailant or on the person or the clothes of the
victim, as well as, on weapons, mud, stone, leather, or any
piece of furniture.

When any articles requiring medical examination are
brought by the police, it is the first duty of the medical officer
to see that the articles tally with the description supplied by
the police. If the description is not given, he should, while
writing his report, describe very minutely all the features of
the articles, eg, the size, color and consistence of the clothing,
as well as the number and situation of the stains present.
After completing the examination, he should label each article
separately, and pack them in a sealed packet to be handed
over to the police constable from whom a receipt should
be obtained. This precaution is necessary so as to enable
him to identify them subsequently in Court.

The points that are usually required of the medical jurist
to determine regarding the stains on an article sent for
examination in cases of alleged wounds, rape and unnatural
offences are—

1. If the stains are due to blood or any other substance.

2. If they are due to human blood.

M. J.—5A
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Examination of Blood-stains.—The examination
of blood-stains may be carried out by five methods—Prhysical,
Chemical, Microscopical, Spectroscopical, and Biological.

Physical Examination.—It is said that the physical
examination is conducted with a view to determine the age of
the stain and to ascertain whether the stain is arterial, venous
or menstrual, whether it is from an assailant or victim, and
whether it was shed before or after death.

The blood-stains can be easily determined from their naked
eye appearances, if recently effused and spread over a large
surface, but a difficulty arises when they are small and old or
on a colored and fouled fabric. In that case they should be
examined with the aid of a magnifying lens.

It is very difficult for a medical man, even if of much
experience, to offer an opinion as to the age of blood-stains. It
is a fact that medical men in India do sometimes make far too
definite statements in this matter. A young inexperienced
doctor is apt to make such a statement under the impression
that the court would think him a fool if he did not give a
definite opinion as regards the age of a stain, but he should
remember that it is practically impossible to say more than
that the stains are fresh or not fresh.

The appearances of the stain as to whether they are
fresh or not depend on the color and nature of the material.
Recent stains on a white cloth are red in color but, owing to
the formation of methemoglobin, become reddish brown
in less than twenty-four hours, specially in warm weather,
Recent stains on dark colored materials are more visible in
artificial light than in daylight. Old and dry stains have
a starchy feel on cloth composed of a thin fabric, such as, cot-
ton, silk, or linen ; but they mat together the fibres of woollen
articles, which have usually a thick fabric.

Stains of recently effused blood on a hard substance, such
as iron, steel or a stone, have a dark shining appearance ; while
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dry and old ones have often a cracked or fissured look.
Recent stains are also more soluble in water than old ones in
which hamoglobin gets converted in hamatin, which is inso-
luble. Again blood effused during life, when dry, can be peeled
off in scales owing to the presence of fibrin in its coagulum,
but is liable to break up into a powder, if shed after death.

It is not at all essential from a medico-legal point of
view to find out whether the blood effused is arterial or venous,
as it rarely happens for an artery or a vein to be cut singly
in wounds. The recently arterial blood is bright red in co-
lor ; while the venous blood is dark red, but assumes a bright
red hue when exposed to air for some time; besides the
arterial blood is seen in the form of jets or sprays, which
have an appearance of elongated, pear-shaped marks which
may be compared to the signs of exclamation.

The jets may be projected to a distance of three to four
feet, if effused from a large artery. Arterial blood is always
shed during life, as blood-pressure in arteries falls to zero after
death.

It is not possible to say from the appearances of stains,
whether they are of menstrual blood ; however, it is well to
remember that menstrual blood is very often acid in reaction
owing to the presence of vaginal secretion and may, during the
first two days, show under the microscope, squamous epithe-
lium from the vagina, and occasionally columnar cells from the
uterus. It must be noted here that failure to find such things
may be due to many adventitious causes such as want of expe-
rience in the observer or decomposition, but such failure is no
proof that the blood is not menstrual. It is not correct to
suppose that menstrual blood does not clot. Similarly it is not
possible to recognise a child’s blood. At birth it forms a thin-
ner and softer clot and some of the red corpuscles may be
found neucleated.

That the blood-stains belong to an assailant or a victim can
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be determined only from circumstantial evidence by examin-
ing an article of clothing. If the stains are on the inner side
of a garment, it is very probable that it belongs to a victim
but, if on the outside, they may belong to the assailant, but not
necessarily so, as the stains would be found on the outside of
a garment worn by a man who receives a blow on the head,
while standing. Again the assailant may not show any stains
of blood, if he is so standing as to avoid splashing from the
outflow of blood, while inflicting an injury. Besides, he may
have changed the clothes or may have washed them, but the
stains are always visible though faintly, if washing is done hur-
riedly or carelessly. They are more easily washed in cold
water than in warm water.

In this connection it may be mentioned that the accused
person may, in defence, attribute the presence of a few blood
stains on his garment to the stains left by the crushing of
blood-sucking insects, such as, mosquitoes, bugs and fleas,
which is not an uncommon occurrence in India. Similarly an
investigating police officer may mistake the insect-stains
caused by the splashing of the cow’s tail on the wall of a cow-
shed for human blood-stains and may suspect murder where
there is none. Owing to the similarity in their appearances it
is not possible to distinguish them with the naked eye. It
has been suggested that portions of the insects, as well as their
eggs are often found in insect-stains, if seen under the
microscope ; but this view has not been confirmed by the
investigations of Colonel Sutherland I. M. S., who urges further
observations on this point.

Chemical Examination.—There are so many [pitfalls
in chemically testing for blood by one who is not experienced
that the undermentioned test should only be used when an
immediate answer is required and that in all other cases the
stained articles should be sent to the Chemical Examiner.

Guiacum Test (Van Deen’s or Day's Test).—
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The usual procedure for the application of this test is to
moisten a piece of a white blotting or filter paper and press
it with gentle rubbing on a small portion of the whole stain.
After a little while, the paper acquires a brownish stain which,
on the addition of a drop of a freshly prepared tincture of
guiacum, assumes a cherry-red color which, in turn, becomes
saphire blue within half a minute of the addition of a drop
of old turpentine, ozonic ether or an aqueous solution of
hydrogen peroxide. This is a very delicate test revealing the
presence of fresh blood in a solution of 1 : 5,000 or 1 : 6,000, but
very old stains may not give any reaction, though hazmatin
readily responds to it. It is valuable as a negative test, for, if
the stain does not respond, it is probably not blood. However
Colonel Sutherland is of opinion that the test has very little
value medico-legally seeing that it produces the same reaction
with saliva, sweat, bile, milk, gluten and sodium chloride.

Microscopic Examination.—Several solvents have
been recommended to dissolve out the blood-stain for the
extraction of red blood corpuscles for the microscopic examina-
tion, but the best for this purpose is Vibert's fluid, which
is obtained by mixing two grammes of sodium chloride
and half a gramme of mercuric chloride in a hundred cubic
centimetres of distilled water. A small piece of the stained
cloth should be cut out and placed in a watch glass with
2 drops of Vibert’s fluid to be soaked for half an hour. It
should then be teased out and examined under high power.

If a piece of wood is sent for examination, a thin piece
should be sliced off with a clean sharp knife and suspended in
the solvent for some hours unless the wood happens to contain
tannic acid, when a two per cent. solution of hydrochloric
acid should be used. The same procedure should be adopted
in the case of leather.

In the case of stains on weapons, stone, plaster, mud,
or earth, they should be scraped with a knife, and dissolved in
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a watch glass or test-tube. In investigating blood stains on a
knife it very often happens that there may not be any
stains on the blade or the handle but only on the joint. It is,
therefore, necessary in such a case to remove the pivots
and examine the joint.

A drop of the solution thus obtained placed on a slide and
viewed under the high power of the microscope may reveal the
presence of red blood corpuscles or erythrocytes which are
circular, biconcave, non-neucleated discs in the case of all
mammalia except in camels, in whom the red corpuscles are
oval and biconvex. They are oval, biconvex and neucleated
in birds, reptiles, amphibia and fishes.

These corpuscles are detected by one with considerable
experience in microscopic work, and that too only when the
stain is quite fresh, say, about twenty-four hours old, and
when a small fragment of a clot is available. In old stains the
corpuscles become disintegrated, irregular and much shrunken
in appearance and are, therefore, unrecognisable. Again it
is not easy to find them by any means in blood stains
dried during the hot weather in India.

Homin Crystals—A small crystal of sodium chloride
and a few drops of glacial acetic acid placed on a minute
fragment of the stain, or added to a drop of the solution of
the stain, on a glass slide and evaporated to dryness, will
show under the high power of the microscope dark brown
or yellowish red rhombic crystals of hazmin or hamatin
hydrochloride, if blood is present. These crystals are known
as Teichmanu's crystals. Similar crystals may be obtained
from indigo-dyed fabrics without the presence of blood.
Hence in a case of doubt a drop of hydrogen peroxide should
be added to the crystals which, if of haematin, will give off the
bubbles of oxygen gas. This test is very good but tricky,
and is not always successful.

Spectroscopic Examination.—The spectroscopic
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examination is the most delicate and reliable for determining
the presence of blood in both recent and old stains, and
is always employed by chemical examiners.

A recent blood stain gives a [solution of oxpkaemoglobin
which, when examined by means of a spectroscope, shows
two absorption bands between Frauenhofer’s lines D and E
in the yellow-green in the solar spectrum. In an old stain
oxyhamoglobin gets converted into methaemoglobin owing to
its exposure to air. Its spectrum shows one band in the
red orange between lines C and D, and two thinner and
fainter bands between D and E,

If a portion of the stain be moistened with a drop of a
ten per cent. solution of potassium cyanide, treated with
ammonium sulphide and then examined on a glass slide
under low power, a cherry red colour due to the formation
of cyanhaemochromogen will be seen if it is due to blood.
If the same is seen by the aid of a microspectroscope,
two characteristic bands of cyanhzmochromogen but nearer
the red will be visible. This is a most delicate test and
should always be employed. Dr. Hankin has elaborated
the technique for this test which does away with the use of the
microspectroscope.

In India these spectra are quite enough. It is unnecessary
to examine any more spectra of acid or alkaline hamatin,
hamatoporphyrin, etc.

Biological Examination.—This is helpful in ascer-
taining whether a particular stain is from human blood or not.

Precipitin Test.—This test is based on the principle
that a substance of an albuminous nature, when inoculated
into the blood of an animal, produces antibodies in the blood
serum of that animal, which will cause a precipitate with
the substance introduced. The organic substance thus intro-
duced is called the antigen and the antibody capable of
forming a precipitate is called precipitin. In 1901 Uhlenhuth
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made use of this fact in detecting human blood, but its
applicability to Indian conditions is due to the researches of
Colonel Sutherland 1. M. S., Imperial Serelogist, India.

Thus it will be seen that the antiserum obtained from a
fowl or rabbit previously inoculated subcutaneously or into its
peritoneal cavity or venous system with defibrinated human
blood causes a precipitate with a solution of human blood and
no other.

This test has to be applied after the stain has been proved
to be of blood inasmuch as, the antiserum will give reaction
with other albuminous substances, such as mucus, pus, semen
and milk. The reaction should be completed within twenty
minutes.

Blood stains which have been washed or mixed with
mercuric chloride (1 in 1,000), potassium permanganate,
calcium chloride, copper sulphate, iron sulphate, zinc chloride
and sodium bisulphide will not react to this test, but old and
putrefied stains, or stains mixed with mud or earth often
respond very well to it.

The precipitin test is ample for forensic cases in which
it has to be determined whether the blood stains are due
to human blood or not; but one, who is not very conversant
with the technique of the test and has not a well-equipped
laboratory at one’s command is not justified in trying it and
giving a decisive opinion. It is, therefore, essential that
in such cases the medical jurist should only reply that
the suspected stain appears to be like that of blood and
should request the police or Court to send it to the Imperial
Serologist, Calcutta, if it is required to find out whether
the stain is of human blood. (Vide Appendix V.)

The following tests, though they are not likely to be used in India,
have been mentioned below as they have been described in most of

the text-books.
Deutch’s Hamolytic Test.—This is based on the theory that the
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blood of an animal produces hamolytic action when injected into the
circulation of another, which is not of the same species. The test is
carried out by injecting defibrinated human blood into the circulation of a
rabbit at short intervals until its serum shows haemolytic power. The
serum obtained from a rabbit so treated is mixed with an extract of the
suspected stain. If the union of the two results in hamolysis of the
erythrocytes, it is inferred that the stain is of human blood.

This test is only possible when red corpuscles are entire and unbroken ;
and hence it is valuable only for very fresh stains, which is a rarity
in medico-legal practice.

Complement-Fixation Test,—This is applied on the principle that the
serum of an animal receiving injections of washed erythrocytes of another
species develops in time the power of rapidly dissolving the erythrocytes of
that other species, if they are brought in contact with the serum in a test-
tube. This test can only be relied on as corroborative evidence. Pro-
fessor Powell of Bombay has lately carried out this test satisfactorily.

Anaphylaxis Test,—This is based on the fact that when some
albumen is injected subcutaneously or into the circulation of an animal,
such as a guinea-pig, that animal becomes hypersensitive to this albumen.
The test is applied in the following manner :—

The suspected stain is dissolved into a normal salt solution and is then
divided into seven equal parts. Each of the six parts is injected into the
peritoneal cavity of six guinea-pigs previously sensitized with injections
of 1/100 c. c. of serum of horse, sheep, dog, cat, pig, and man, and
the seventh part is injected into an untreated guinea-pig. If, owing to
shock, there is no change in the fall of the temperature of any of the
guinea-pigs except one previously treated with human serum, it is presumed
that the stain is of human blood.

SUBSTANCES RESEMBLING BLOOD-STAINS.

Substances, which resemble blood-stains are rust-stains on
iron or steel weapons, and on linen, and stains from fruits,
vegetable, and mineral or aniline dyes.

Rust-stains.—Rust-stains on knives and steel weapons
often look like dried blood-stains, but they seldom have a dark
and glazed appearance and do not fall off in scales, when

M. ]—6
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the other side of the blade is heated. Similarly rust-stains on
linen (iron-moulds) may present an appearance like old dried
blood-stains, but these stains do not stiffen the cloth or make
it glossy. Rust-stains are insoluble in water, and are usually
blaekened by ammonium sulphide. Again a beautiful port wine
colour is obtained on adding sulpho-cyanide of potassium after
(ferrous) iron has been reduced to the ferric state on the
addition of nitric acid.

Fruit-stains.— Fruit-stains on clothing, which resemble
blood are very often produced from mulberry, currants, goose-
berries, jams, etc. ; they are changed to a greenish color on
the addition of ammonia and are bleached by chlorine water,
which has practically no effect on blood. Knives, which are
used to cut acid fruits, not unfrequently, present stains having
a strong resemblance to blood stains. These stains are due
to the formation of citrate and malate of iron, which is soluble
in water, and give rise to Prussian blue, if a drop of hy-
drochloric acid and potassium ferrocyanide solution be added.
They do not react to guiacum test, and do not show red-blood
corpuscles under the microscope, but present vegetable cells
and detritus.

Vegetable Stains.—These are produced by henna,
catechu contained in betel-leaves (paz), madder, tobacco and
the barks of some trees, such as, dabool. Most of these contain
tannin, which will blacken the solution of the stain, if a drop
of tincture of ferri perchloride is added to it. The addition of
ammonia will change the color to green, crimson or bluish
black, and dilute mineral acids will heighten the original
color ; while chlorine water will bleach it. If viewed with the
spectroscope no bands are seen as in blood stains.

Mineral Stains.—These are mostly due to the oxide or
some salt of iron or lead. After dissolving with hydrochloric
acid, the solution may be tested for iron or lead.

Aniline Stains.—These are produced by certain aniline
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dyes and resemble blood stains. They are changed to a yellow
color, when treated with nitric acid, while blood pigment is not
visibly affected.

Spots of grease, tar and pitch, especially when on dark
fabrics, may resemble blood. They are insoluble in water
or in acids, but dissolve in naphtha, turpentine, or xylol
When a clean white filter paper is pressed on any of these
spots with a hot iron, the paper absorbs the material and
is stained.

SEMINAL STAINS.

The question of detecting seminal stains arises in cases of
rape or unnatural offence. They may be found on the person
of an individual, on the articles of clothing, or on muddy or
stony ground. They may also be found mixed with mucus,
urine, pus or fzces.

Examination of Seminal Stains.—The examina-
tion of seminal stains may be carried out by the following
methods :—

1. Physical.
2. Microscopical.
3. Chemical.

4. Biological.

Physical Examination.—The semen when fresh is a
viscid albuminous fluid of pale whitish or yellowish color,
possessing a peculiar odour, and containing spermatozoa.
Soon after secretion it coagulates on account of fibrin contained
in its fluid portion. Stains made by it have a greyish white
or faint yellow color which changes to deep yellow or fawn,
when held near a flame. But many other stains have the
same characters. In fact seminal stains, when once dried, have
no reliable distinctive characters, when looked at by the naked
eye. Hence it is most important for the medical man or the
police when taking off the accused’s d/o¢s or other clothing to
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mark the part liable to have come into contact with the
issuing semen.

Microscopic Examination.—The chief purpose of
examining the stain under the microscope is to detect the
presence of spermatozoa. The fresh specimen of semen is
diluted in a salt solution and examined with high power after
a thin layer of the solution is placed on a slide under a cover-
glass. A drop of mucus from the vagina can be taken
and placed directly on a slide to ascertain whether sper-
matozoa are present or not. Several solvents, such as, a
solution of hydrochloric acid 1 in 40, or glycerine ten per cent.,
have been suggested for obtaining suspensions of sper-
matozoa from dried stains on fabric, but they are all useless
under practical conditions. To suit the climatic conditions of
Upper India Dr. Hankin has elaborated a method for detect-
ing seminal stains. He first of all boils the stained fabric in a
tannin solution before he dissolves it in a solution of potassium
cyanide so as to render the spermatozoa capable of removal.
The fabric is then placed on the slide, teased and stained
with carbol fuchsin, when it is examined with a medium
power lens.

The following are the various steps of the process.

(1) “Cut out the suspected stains from the articles of clothing, etc.
The cut-out pieces should be about a centimetre square. In the case
of dhoties, the chances of success in detection are greatly increased if the
supposed seminal stains have been marked by the police at the time of
taking off the garment.

(2) Place the cut-out stains in a test-tube, and label the latter.

(3) Add sufficient acid tannin solution to cover the stains. This
solution contains tannin o.5 per cent., and sulphuric acid o.2 per cent.

(4) Place the test-tube in a small beaker of boiling water. Keep it in
the boiling water for exactly five minutes. In timing the different stages
of this test, it is convenient to place a watch on the table and to
make a mark on its glass with a glass pencil.

(3) Take the stains out of the test-tube. A piece of wire bent at
the end to a small hook is convenient for the purpose. If the liquid
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in the test-tube remains transparent on cooling, it may safely be concluded
that the stains are not seminal. If, as is more usually the case, the
liquid becomes turbid on cooling, the stains may either be seminal or due
to some other kind of organic matter.

(6) Place the stains on a piece of clean filter paper to remove super-
fluous moisture. Fresh and clean filter paper must always be used.
It is not advisable to keep a large piece of blotting paper on the table
and to use it for different articles.

(7) Place the stains for half a minute in glycerine ammonia solution.
This solution contains glycerine 5 per cent., and strong ammonia solution
2 per cent. The object of this treatment is to remove or neutralize the
excess of tannin solution. If this is not done the stained specimens
will contain too much colored background.

(8) Remove the stains and put them on filter paper.

(9) Transfer the stains to a small glass dish containing acid bichro-
mate solution. Leave them in this solution for five minutes. This solu-
tion should contain one per thousand of potassium bichromate and two
per thousand of sulphuric acid. This solution does not keep well,
especially at a high temperature. Therefore, in the hot weather, it is
advisable that it should be freshly made up. The action of the bichro-
mate solution is to make the spermatozoa stain deeply when they are
afterwards treated with carbol fuchsin.

(10) Place the stains on filter paper till superfluous liquid drains off.

(11) Transfer the stains to a solution of 2 per cent. potassium cyanide.
The action of this solution is to loosen the spermatozoa. If the action
continues too long the spermatozoa may be dissolved.

(12) Take out the stains after the lapse of three minutes. Mop off the
excess of cyanide solution with blotting paper. Place the stains in a glass
dish containing distilled water.

(13) Place each stain separately on a slide. Mop off excess of water.
Hold the stained fabric at one end with a pair of forceps, and scrape
the surface with a knife. Sufficient water should be left to form a drop in
which the scrapings are suspended. This drop is spread out on the
slide. This treatment does not readily break up the spermatozoa. If the
heads are found separate from the tails, this is because decomposition had
commenced before the stain had dried.

(14) The slides, immediately after preparation, are dried preferably in
a current of air while lying on the top of a water bath. This rapid
drying is convenient but not indispensable.



78 MEDICAL JURISPRUDENCE.

(15) The films on the slides are fixed by pouring over them a mixture
of equal parts of alcohol and ether.

(16) The films are stained by means of carbol fuchsin, which is allowed
to act for five minutes at air temperature. For this and the preceding stages
it is convenient for several slides to be held at the same time in a special
clip, so that they can be treated together.

(17) The slides are well washed with water. They are then washed
for a few seconds with rectified spirit. The spirit is immediately and
rapidly mopped off with filter paper, and the slide is at once dried.

(18) The slides are examined with a medium power lens (e. g. 3
millimetres). The spermatozoa should be readily visible, both the heads
and the tails being stained, and, as a rule, stained deeply.”

The human spermatozoa are minute filamentous bodies

varying from 8%Oth to ﬁ)th of an inch in length, and con-

sisting of a head, a middle piece or body and a tail. The
head is oval and flattened, or, in some cases pointed, having a

length of gguth of an inch, and a breadth of ggmth of

an inch. The middle piece or body has about the same length
as the head and is traversed by an axial filament and a spiral
fibril wound round the sheath of the axial filament. The

tail has a length varying from E.(}Toth to ‘L—(iﬁth of an inch
tapering to a point at its end and has a vibratile ciliary motion
which gives spermatozoa their mobile power. Spermatozoa
retain their activity in the alkaline mucus of the vagina and
cervix for seven to fourteen days after emission. They
lose their activity in the mediums of acids, strong alkalies,
metallic salts, alcohol and chloroform, or when heated above
50°C ; but they retain their form for a long time and can,
therefore, be identified in stains of five to eighteen years’
standing, if they have not undergone decomposition which
renders the spermatozoa unrecognizable. Decomposition
occurs in less than twenty-four hours at temperatures ob-
taining in India. Hence it is necessary to dry the clothes
suspected to bear seminal stains at air temperature, before
they are wrapped up and sent for medical examination.
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To give a definite opinion it is necessary that one or
two entire spermatozoa must be detected. One must not rely
on a detached piece of the head or tail.

The spermatozoa can scarcely be mistaken for an or-
ganism called 7rickomonas Vagine found in the vaginal mucus.
This has a globular head, much larger than the head of the
spermatozoa, with one or more flagellums and a granular
interior, but has a shorter tail.

The presence of spermatozoa in the suspected stain is
a positive indication of it being due to semen, but their
absence is not a negative proof, inasmuch as they are not
found in the semen of very young boys and old men. They
may also be absent from the semen of young men suffering
from chronic disease, such as epididymitis, or from exhaustion
owing to excessive sexual intercourse or onanism.

Chemical Examination.—The solution of a seminal
stain is treated with a mixture containing iodine 2.54 parts,
potassium iodide 1.65 parts, and distilled water 30 parts. A
drop of this mixture is placed on a slide, and examined
under the microscope, when dark brown rhombic crystals
of iodo-spermin similar to h@min crystals are found ; these
are soluble in water, alcohol, acids, and alkalies. This test
is known as Florence's test, as it was first introduced by
Dr. Florence of Lyons. He regarded this as a specific test
for human semen, but his opinion has not been upheld by
others,

Biological Examination.—The precipitin test as
proposed by Dr. Farnum is applied in the same way as
in blood examination. The antigen used is semen or testi-
cular emulsion ; five to ten c.c. of this is injected into the
peritoneal cavity of a rabbit from five to eight times at inter-
vals of six to eight days. The serum of this rabbit’s blood
gives a precipitate only with human semen.
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HAIR.

The detection of hairs upon weapons, blood-stains, or
upon the clothing or person of the assailant or victim forms
not unfrequently a very important chain in the evidence of
cases of alleged assault, murder, rape, and unnatural offences.
The examination of the hair also becomes very necessary in
identification, particularly, when, unknown bodies or fragmen-
tary remains have been sent for medical inspection.

While examining hairs the following points have to be de-
termined.

I. The nature of hairs.

2. The source of hairs,

3. The character of hairs showing the manner of ex-
traction.

1. The Nature of Hairs.—Human hairs have to be dis-
tinguished from those of lower animals, as also from fibres
of cotton, linen, silk and wool. For this purpose hairs should
be washed in water, alcohol, ether and oil of cloves successive-
ly, and mounted in Canada balsam, and then should be exa-
mined under the microscope.

Under the microscope the human hair is seen covered
with a thin cortical layer of very fine imbricated scales,
and a medullary portion of different shades of colour, and
frequently containing a narrow axial band of spheroidal
cells.

Distinction between human and lower animal
Hairs.—To distinguish between the hairs of human beings
and those of lower animals the microscopic features repre-
sented by the cuticle, medulla and cortex should be observed.

In animal hairs the imbricated scales of the cuticle are
very large, and marked with step-like or wavy projections.
The medulla of the human hair is narrow and in some cases
absent ; while in animals the medulla is often conspicuous
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and, when seen under low power, is found to contain round
or oval, and prominent cuboidal epithelial cells. The cor-
tex forms the bulk of the shaft in the human hair, and is, as
a rule, four to ten times as broad as the medulla ; while
in the lower animals the cortex is rarely more than twice
as broad as the medulla, and often presents only a thin
shell enclosing the.medullary cells.

Before giving a decisive opinion it is advisable to com-
pare under the microscope the specimen of the hair sent
for medical examination with a sample taken from the
same part of the individual or animal from where it is al-
leged to have been derived.

Fibres.—Cotton fibres are flattened bands having spiral
twists. Linen fibres are round and transparent, and possess
jointed markings at unequal distances. Silk fibres are cylin-
drical, and have no markings on the surface. They refract
light powerfully, and hence exhibit well-defined boundary
lines.

2. The Source of Hairs.—In order to ascertain whe-
ther the hairs sent belong to the assailant or victim, it is
necessary to determine the source from which they have
been derived. This can be done mostly from observing their
length, thickness, and form.

The hair from the female head is thinner and much
longer than that of the male head. Hairs of the beard and
moustache are very thick. Some men do allow the hair
of the head and beard to grow, but they are seldom found
longer than twelve inches. The hairs of the pubis, axillae
and chest are stouter, curly, and one to three inches in
length. The hairs of the pubis and axillae also show split
ends. The hairs of the eyebrows, eye-lashes and nostrils taper
to a point and are 1 to § inch long. Hairs of the body
surface are generally fine, short, and do not have medulla,
nor pigment cells.

M. J—6A
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3. The Character of Hairs showing the manner
of Extraction.—When examined under the microscope the
hairs cut by sharp weapons will not show the roots, and the
cut ends will exhibit a more or less regular section. Recently
cut hairs show a sharply cut edge with projecting cuticle and
a few loose fibres. After a week the end becomes square,
smooth, and rounded, but blunt. After three to four months
the end becomes elongated, but not similar to the original
uncut end, and the medulla is always absent from such ends.

The roots should be examined to determine whether a
hair has fallen out, or pulled forcibly. The root of a hair that
has fallen out spontaneously is round and solid, but atropbhic,
while the root of a hair that has been extracted forcibly, has
a hollow, concave surface, which covered the papilla of the
corium,



CHAPTER VL

DEATH IN ITS MEDICO-LEGAL ASPECT.

Definition.—Death is classified as somatic or systemic
and molecular. Somatic death is that state of the body in
which there is a complete cessation of the functions of the:
heart, lungs, and brain, which maintain life and health, and
are, therefore, called “the tripod of life”. Molecular death
means the death of the tissues and cells individually,
which takes place some time after the stoppage of the vital
functions, and is accompanied by cooling of the body, whose:
temperature is reduced to an equilibrium with the external
world,

MODES OF DEATH.

In all kinds of death, whether natural or accidental, there
are three primary modes of death ; viz,

I. Syncope.
2. Asphyxia.
3. Coma.

SYNCOPE.

In this, death occurs from the stoppage of the heart’s
action, the causes of which are as follow :—

I. Anzmia due to sudden and excessive hamorrhage
from wounds of the large bloodvessels, or of internal organs,
such as, lungs, spleen, etc, or bursting of an aneurysm or a
varicose vein.
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2. Asthenia from deficient power of the heart muscle as
in a fatty degeneration of the heart, aortic regurgitation and
certain poisons.

3. Shock inhibiting the action of the heart from sudden
fright, blows on the head or on the epigastrium, drinking a large
quantity of cold water when in a heated condition, extensive
injuries to the spine or other parts of the body, or from the
sudden evacuation of fluids from the body.

4. Exhausting diseases.

Symptoms.—These are pallor of the face and the lips,
dimness of vision, dilated pupils, cold perspirations, feeling
of sinking and impending death, great restlessness, air hunger,
noises in the ears, gasping respirations, nausea and possibly
vomiting. The pulse is slow, weak and fluttering in anamia,
and rapid in asthenia. Slight delirium, insensibility and con-
vulsions precede death. In collapse the patient retains cons-
ciousness, though the condition is attended by failure of the
heart’s action.

Post-mortem Appearances.—The heart is contracted
and the chambers are empty, when death has occurred from
anazmia, but both the chambers are found to contain blood in
the case of death resulting from asthenia. The lungs, the
brain and the abdonimal organs are usually found pale.

ASPHYXIA.

Death is said to have taken place from asphyxia, when
the respiratory function stops, before the heart ceases to act.

Causes.—1. Mechanical obstruction to the air passages,
eg., foreign bodies, exudations, tumours, suffocation and
-drowning by blocking their lumen from within ; strangula-
tion and hanging by their compression from without; and
spasm of the glottis from mechanical irritation and irritant
gases.
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2. Absence of sufficient oxygen, as in high altitudes
or the presence of inert gases in the atmosphere.

3. Stoppage of movements of the chest resulting from
the exhaustion of the respiratory muscles due to cold or
debility ; paralysis of the respiratory muscles from disease or
injury of the medulla or phrenic or pneumogastric nerves,
mechanical pressure on the chest or the abdomen, and tonic
spasm due to tetanus or strychnia poisoning.

4. Collapse of the lungs from penetrating wounds of the
thorax, and diseases, such as, pleurisy with effusion, empyema,
or pneumothorax.

5. Non-entrance of blood into the lungs, as in embolism
plugging the pulmonary artery.

Symptoms.—These are divided into three stages:
(1) The stage of exaggerated breathing, (2) the stage of con-
vulsions, and (3) the stage of exhaustion.

In the first stage the face bears an anxious look, and the
patient complains of heaviness in the head and ringing in the
ears, The lips are livid, the eyes are prominent, and respira-
tions are deep, hurried and laboured, the extraordinary muscles
of respirations being called into play.

In the second stage the expiratory muscles of respiration
become more active with spasmodic movements, which are
followed by convulsions of nearly all the muscles of the body.
At the same time there is a relaxation of the sphincters.

In the third stage the respiratory centres are paralysed.
The muscles become flaccid, there is insensibility, the reflexes
are lost, and the pupils are widely dilated. Prolonged sighing
inspirations occur at longer and longer intervals until they
cease altogether, and death ensues. The pulse is scarcely
perceptible, but the heart may continue to beat for some
seconds after respirations have quite ceased.

The three stages last for about five minutes before death
takes place.



86 MEDICAL JURISPRUDENCE,

Post-Mortem Appearances—External.—The face
is either calm and pale in slow asphyxia, or distorted, con-
gested and blue in cases of sudden asphyxia. The lips and
nails are livid. Cadaveric lividity is more marked. The tongue
is protruded in most cases, and frothy and bloody mucus comes
from the mouth and nostrils. Rigor mortis is slow to com-
mence, but may be rapid in some cases.

Internal.—The mucous membrane of the trachea and
larynx is cinnabar red due to its injection and contains
froth. The lungs are dark and purple in color, and gorged with
dark venous blood ; on being cut they exude frothy dark fluid
blood. The air-cells are distended or even ruptured due to
emphysema. The right cavity of the heart is full, containing
dark-colored, imperfectly clotted blood, and so are the
pulmonary artery and the ven® cavee. The left cavity, the
aorta and the pulmonary veins are empty. In many cases, both
sides of the heart are found full, if examined soon after death,
but, after rigor mortis has set in, the heart is found contracted
and empty, or the tension in the abdomen presses on the in-
ferior vena cava, and drives blood up into the heart. Similarly
the lungs are found heavier with blood collected in the depend-
ant parts, if examined some time after death ; or the tension
in the abdomen or contraction of the heart muscle will drive
more blood into the lungs, irrespective of the cause of death.

The brain and the abdominal organs are found congested.
Numerous small petechial h@morrhages or ecchymoses, known
as, Tardiew's spots, are seen under the serous membranes of
various organs due to the rupture of the capillaries caused
by the intramuscular pressure. These are usually round, dark
and well-defined varying in size from a pin’s head to a small
lentil. They are found under the pleura, pericardium, thymus,
meninges of the brain and cord, conjunctive, and even under
the skin of the face and neck. They are sometimes seen
in deaths occurring from scurvy or purpura.
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COMA.

It means insensibility resulting in death from some cause
preventing the action of the brain.

Causes.—1. Compression of the brain resulting from in-
juries or diseases of the brain or its membranes, such as concus-
sion, effusion of blood on, or in, the brain substance due to
depressed fractures of skull bones, inflammation, abscess or
new growth of the brain, or embolism and thrombosis.

2. Poisons having specific action on the brain and nervous
system, such as, opium, alcohol, ptomaines, carbolic acid, etc.

3. Poisons acting on the brain after they are generated in
the body in certain diseases of the liver and kidneys, eg.
choleemia, acetonaemia, uremia, etc.

Symptoms.—First of all there is a condition of stupor
from which the patient may be roused temporarily for a
few seconds or more, In this condition the reflexes are
usually present, or are exaggerated, and the patient may be
able to swallow fluids. It is followed by complete uncon-
sciousness from which the patient cannot be roused. In some
cases sudden insensibility supervenes without an initial
stage of stupor. During the comatose condition the reflexes
are lost, the sphincters are relaxed, and the pupils are dilated
or contracted, and insensible to light. The skin is gener-
ally covered with cold perspiration, and the temperature
is subnormal or normal except in the lesions of Pons Varolii,
‘when it is high. The pulse is usually full and bounding, but
slow. The breathing is slow, irregular and stertorous. Mucus
collecting in the air passages causes the sound which is known
as “the death rattle”.

Post-Mortem Appearances.—Injuries of the skull
bones or of the brain and consequent effusion of blood
into the cranial cavity may be present. The brain and
its membranes are found congested. Hamorrhages within
the cranium due to disease are found within the membranes
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or in the brain substance, but, when due to injury, are common-
ly found in clots between the skull bones and the membranes,
or on the surface of the brain. The right side of the heart is
usually full and the left empty. The lungs and the venous
system are gorged with blood, but not so much as in asphyxia.

SUDDEN DEATH

Sudden or unexpected death occurs from unnatural causes,
such as violence or poison, as well as, from natural causes. Un-
natural deaths have always to be investigated by the police,
but, very often, natural deaths form the basis of medico-legal
investigations, if they have occurred suddenly and under
suspicious circumstances. In such cases medical men should
not certify to the cause of death without holding a gosz-mortem
examination even if there is a strong evidence of disease.

Causes.—The natural causes producing sudden death
are \—

1. Diseases of the heart, especially fatty degeneration,
angina pectoris, aortic regurgitation, rupture of the heart or
of its valves, and diseases of the pericardium.

2. Diseases of the blood-vessels, especially, arterio-
selerosis, thrombosis, embolism and rupture of aneurysms or
variocose veins.

3. Cerebral and cerebellar apoplexy caused by bursting
of intracranial aneurysms even in children and young persons.
Chronic alcoholism and syphilis largely predispose to this
condition.

4. Certain diseases of the respiratory organs producing
asphyxia, such as, cedema of the glottis, membranous deposit
in the larynx or tachea, or tumour pressing on the trachea,
spasm of the vocal cords, air embolism, pneumo-thorax,
hamo-thorax, pleuritic effusion, ha&moptysis in the course
of pulmonary tuberculosis, cedema of the lungs, asthma and
whooping cough.
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5. Rupture of chronic ulcers of the stomach, duodenum,
or other parts of the alimentary canal.

6. Hamorrhage into the peritoneal cavity due to rupture
of the uterus or of a sac of extra-uterine gestation, uterine
hamatocele, and ovarian apoplexy.

7. Rupture of the over-distended urinary or gall bladder,
enlarged spleen, or some other abdominal viscus.

8. Acute h®@morrhagic pancreatitis.

9. Certain diseases, such as, Addison’s disease, diabetes
and epilepsy ; laryngismus stridulus and status lymphaticus
occurring in young persons usually during the first stage of
chloroform inhalation.

10. Nervous influences leaving no post-mortem signs ;
e. g, vaginal examination, vaginal and uterine douching,
passing of a uterine sound, squeezing of the testicles, large
quantities of alcohol or water drunk at a time when the body
is overheated, mental emotions, shock, and fright.

11. Zymotic diseases, such as, cholera and influenza.

SIGNS OF DEATH.

The signs of death are—

1. Entire and continuous cessation of circulation and
respiration.

2. Changes in the eye.

3. Changes in the skin.

4. Cooling of the body.

5. Cadaveric lividity, hypostasis, suggilation or pose-
mortem staining.

6. Cadaveric changes in the muscles,

7. Putrefaction or decomposition.

8. Saponification,

9. Mummification.

M. J.—7
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I. ENTIRE AND CONTINUOUS CESSATION OF
CIRCULATION AND RESPIRATION.

Ordinarily these signs are considered sufficient to deter-
mine that death has actually taken place, but these alone
should not be relied on as absolute signs to avoid premature
burial or cremation, inasmuch as persons like hibernating
animals have been known to be resuscitated to life after having
remained for some time in a condition, in which the
action of the heart and lungs were in abeyance and the
muscles stiff and motionless, This state of suspended
animation lasting from a few seconds to half an hour
or more may be found in cases of trance, yog, catalepsy,
hysteria, as well as in cholera, sunstroke, concussion,
drowning, hanging, tetanus, convulsions, chloroform poisoning
and the so-called still-born infants.

A careful examination of the heart and lungs with the
stethoscope lasting for five minutes, and repeated at short
intervals if necessary, will enable an opinion to be formed as
to whether the circulatory and respiratory functions have
ceased or not. In a case of doubt this may be supplemented
by the under-mentioned tests.

The tests to determine the stoppage of circula-
tion are—

a. Magnus's Test—This consists in tying a ligature
round the base of a finger, but not too tightly so as to occlude
the arterial circulation. The finger remains white, if circula-
tion has stopped, otherwise it becomes blue and swollen be-
yond the ligature.

b. Monte Verde's Test—The subcutaneous injection of
ammonia causes a dirty-brown stain indicating dissolution.

¢. Cloquet's Needle Test—A bright needle plunged into
the biceps muscle and left there for ten seconds shows on
withdrawal no signs of oxidation, if circulation has stopped.
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d. Diaphanous Test—During life the web of the fingers
appears red and translucent, if the hand with the fingers
abducted is held against a strong light, artificial or natural,
while it appears yellow after death. The hand may, however,
appear red in carbon monoxide poisoning, and yellow in
an&mia or syncope.

e. Icard’s Test—The hypodermic injection of a solution
of fluorescin renders the neighbouring skin deep yellow, if
circulation is going on, but produces no change, if it has
stopped. The solution of fluorescin is obtained by dissolving
I gramme of resorcin-phthalein, and 1 gramme of sodium
bicarbonate in 8 c. c. of water.

/- On the application and withdrawal of pressure to the
finger nail, it does not assume alternately a white and pink
color as in life.

&. The application of heat to the skin will not produce a
true blister with a red line of demarcation, if circulation has
stopped.

4. 1If a small artery is cut, there will be no jerky flow of
blood, if circulation has stopped.

The tests to determine the stoppage of respira-
tion are—

a. The surface of a cold bright looking glass held in
front of the open mouth and nostrils becomes dim due to
the condensation of watery vapour, if respiration is still going
on, but not otherwise. This test is useful in cold climates.

b. There will be no movement of a feather held in front
of the mouth and nostrils, if respiration has stopped, but this
is not a reliable test as the slightest draught of air ornervous-
ness on the part of an observer will move it.

¢. Winslow's Test—There will be no movement of an
image formed by reflecting artificial or sun light on the surface
of water or mercury contained in a saucer and placed on the
chest or abdomen, if respiration has ceased. Similarly water
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will not be spilt from a vessel filled to the brim and placed on
the chest or abdomen, if respiration has stopped.

2. CHANGES IN THE EYE.

Soon after death the eye loses its lustre. The cornea
loses its reflex action and becomes opaque, and looks like
dimmed glass. Sucha condition may be present before death
in uremia, narcotic poisoning, and cholera, while the cornea
may retain its transparency after death caused by hydrocy-
anic acid, or carbon monoxide poisoning. The pupils are
dilated and are insensible to light, but react to atropine or
eserine probably for an hour after death, but not longer.
The fundus of the eye, if examined with the ophthalmoscope,
is seen to have a yellowish-white colour instead of the rosy
tint of life.

3. CHANGES IN THE SKIN.

After death the skin of the whole body assumes a pale, and
ashy-white appearance, and loses its elasticity ; hence the in-
cised wounds will not gape, if caused after death. But the
edges of the ulcers and wounds caused during life retain their
red or blue color after death, and so do ecchymoses. Further
the icteric hue produced in jaundice or phosphorus poisoning,
and tattoomarks are not at all affected by this change.

4. COOLING OF THE BODY.

After death the body commences to lose the animal heat
and gradually attains the same temperature as that of its
surrounding objects. The rate of the lowering in temperature
is almost proportional to the difference between that of the
body and the surrounding air. The average rate of heat that
the body loses in temperate regions is 4°F. during the first
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three hours and then about one degree per hour. -Thus, the
body takes fifteen to twenty hours to reach the temperature of
the surrounding air, but much less time in a country like
India. However, this period may be influenced by such
causes, as, age, condition of the body, manner of death, and
surroundings of the body.

Age—Middle-aged bodies cool more slowly than the
bodies of infants and old people.

Condition of the Body.— Fat and well nourished bodies
retain heat longer than lean and weakly bodies.

Manner of Death.—Cooling of the body is more rapid in
deaths occurring from hemorrhage, starvation, chronic wast-
ing diseases, and strychnia poisoning than in deaths from
acute fever, or when death has occurred suddenly in a pre-
viously healthy person; whereas the body keeps warm for
a long time, when death has resulted from lightning or suffo-
cation.

Surroundings of the Body—A dead body cools more slowly
when kept in a small room with still air than when kept in
a large room with access of cold draughts of air from outside.
Similarly a body covered with clothes and lying in bed, or in
a cesspool or dung-heap cools less rapidly than a naked body
lying on a stone flag; while a body immersed in water,
especially in running water, cools more rapidly than when
exposed to the air. Cooling is delayed when the temperature
of the atmospheric air or water is high.

Post-Mortem Caloricity.—This term is applied to a
rise of temperature observed in bodies dying from cholera,
small-pox, yellow fever, rheumatism, cerebro-spinal meningitis,
liver abscess, peritonitis, Bright’s disease, injuries to the
nervous system, tetanus, and alcohol and strychnia poisoning.
This posz-mortem rise of temperature is due to the action of
micro-organisms in the still living fluids and tissues of the
body, and to the chemical changes going on there.
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5. CADAVERIC LIVIDITY, HYPOSTASIS,
SUGGILATION OR POST-MORTEM
STAINING.

This is a discoloration of the skin due to the accumula-
tion of the fluid blood in the capillaries, and small veins of the
most dependant parts of the body according to its position, as
the body after death like all other inert matter obeys the law
of gravitation. If the body is lying on the back, the staining
will be seen on the back part of the head, ears, neck, trunk,
and extremities, except on those parts, which actually come
into contact with the substance on which the body is lying,
and which bear its weight. Similarly it is not seen on those
parts which have been compressed by tight clothing or tight
wrapping of a sheet, but occurs as stripes or bands called
vibices, which often resemble the marks produced by flogging.
Again a white band on the neck produced by a tight collar
may look like a mark of strangulation.

Post-mortem staining appears from four to twelve hours
after death, and consists of small irregular patches on the
skin, having a coppery red or purple color. At first they
are single, and scattered on the surface, but later increase
in size, and unite together forming a large uniform area of
discoloration. These patches will disappear, and new ones
will form on the dependant parts on altering the position of
the body, if the blood is still fluid, but they will remain
permanent, and no more will form, if the position is changed
after blood has coagulated.

Rarely hypostatic congestion resembling post-mortem livi-
dity may be seen a few hours before death in cases of cholera,
plague, uremia, morphia poisoning, typhus, and asphyxia,

Post-morten lividity or staining has often been mistaken
for a bruise produced by violence during life, and conse-
quently innocent persons have been prosecuted for murder,
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but acquitted afterwards, when the charge could not be proved.
The following are the points by which they can be differen-
tiated :—

1. Post-mortem staining is situated on an extensive
area of the most dependant parts of the body, and usually
involves the superficial layers of the true skin ; a bruise may
occur anywhere on the body, usually takes the shape of the
weapon used, is limited in area, and generally affects the
deeper tissues.

2. Post-mortem staining does not appear elevated above
the surface, but has sharply defined edges; a bruise appears
raised above the level of the surface, and its edges are not
sharply defined.

3. The color of the post-mortem staining is uniform ; it
may become green, when the body begins to putrefy ; whereas
a bruise exhibits the usual changes of color, especially if a
few days old.

4. In the case of post-mortem staining there will be
no abrasion of the cuticle, but it may be abraded in the case
of a bruise.

5. Post-mortem staining, on being cut, does not show
any effusion of coagulated or liquid blood into the subcutane-
ous tissues ; a bruise, on the other hand, shows the infiltration
of the tissues either with coagulated or liquid blood.

Along with the appearance of the external post-mortem
staining internal hypostasis also takes place in the dependant
portions of the visceral organs except in the heart.

The hypostasis in internal organs, such as the brain, lungs,
stomach, kidneys and intestines, has to be distinguished from
congestion or inflammation of those organs.

The Difference between Post-mortem Staining
and Congestion in an Organ.—The posz-mortem staining
in an organ is irregular, and occurs on a dependant part;
the redness caused by congestion is generally uniform and all
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over the organ. The mucous membrane in post-mortem stain-
ing is dull and lustreless, but not so in congestion.

In post-mnorten staining inflammatory exudations or
constriction will not be seen, and areas of redness alternating
with pale areas will be found, if a hollow viscus is stretched
out, and held in front of the light.

6 CADAVERIC CHANGES IN THE MUSCLES.

After death the muscular tissues of the body pass through
three stages : (1) Primary relaxation or flaccidity, (2) Cada-
veric rigidity or rigor mortis, (3) Secondary relaxation.

(1) Primary Relaxation or Flaccidity.—Soon
after death the whole muscular system commences to relax
except in those cases, where the muscles have been in a
contracted condition before death; hence we notice that the
lower jaw of a dead body falls, the eyelids lose their tension,
the extremities become soft and flabby, and the joints are
flexible. But the muscles are contractile, and react to external
stimuli, mechanical or electrical, owing to their retaining
molecular life after somatic death,

This stage lasts from three to seven hours, but the average
is three hours. One hour and fifty-one minutes is the average
period of duration in Bengal as found hy Mackenzie.

(2) Cadaveric Rigidity or Rigor Mortis.—This
phenomenon comes on immediately after the muscles have
lost the power of contractility, and is due probably to the
coagu'ation of myosin in the muscles by the formation of
lactic acid, which is no longer removed from the system on
account of the molecular death. It is, in no way, connected
with the nervous system, and occurs whilst the body is cooling.
On account of the setting in of rigor mortis all the muscles
of the body become stiff, hard, opaque and contracted, but
they do not alter the position of the body or the limb. A
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joint rendered stiff and rigid after death, if flexed forcibly by
mechanical violence, will remain supple and flaccid, but will
not return to its original position after the force is withdrawn ;
whereas a joint contracted during life in cases of hysteria or
catalepsy will return to the same condition after the force is
taken away.

Rigor mortis first appears in the involuntary muscles,
and then in the voluntary. In the heart it appears, as a
rule, within an hour after death, and may be mistaken for
hypertrophy, while its relaxation, for dilatation. The left
chambers are affected more than the right. Post-mortem
delivery may occur owing to the contraction of uterine
muscular fibres.

In the voluntary muscles rigor mortis follows a definite
course. It first occurs in the muscles of the eyelids, next in
the muscles of the back of the neck and lower jaw, then in
those of the front of the neck, face, chest and upper extre-
mities, and lastly extends downwards in the muscles of the
abdomen and lower extremities. It passes off in the same
sequence.

Time of Onset.—This varies greatly in differant cases ;
but the average period of its onset may be regarded as four
to ten hours after death in temperate climates, and it may
take two to three hours to develop. In India it usually
commences in one to two hours after death, and takes one to
two hours to develop.

Duration.—In temperate regions the average period of
its duration is twenty-four to forty-eight hours, though it
may last several days (nine days according to Casper, and
three weeks according to Taylor). In India according to the
investigations of Mackenzie the average duration is nineteen
hours and twelve minutes, the shortest period being three
hours, and the longest forty hours. When rigor mortis sets in
early, it passes off quickly, and wice versa.

M. J.—7A
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Circumstances modifying the Onset and Dura-
tion of Rigor Mortis.—a. Age—Rigor mortis never occurs
in the immature fecetus under seven months of intra-uterine life,
In healthy adult bodies its occurrence is slow, but well marked,
while it is feeble and rapid in the bodies of children and old
people.

b, Muscular Condition.—~The onset is slower, and the
duration longer, in those cases where the muscles have been
healthy and at rest before death than in those cases, where
muscles have been feeble and exhausted, and thus have lost
a greater degree of muscular irritability.

¢. Manner of Death—Rigor mortis sets in early, and
disappears soon in the case of deaths causing great exhaus-
tion and wasting of the muscles, as in cholera, plague, typhus,
typhoid, phthisis, cancer, uremia and chronic Bright’s disease.
Its onset is delayed in deaths occurring from pneumonia,
apoplexy, asphyxia and nervous diseases causing paralysis of
the muscles. In strychnia poisoning the onset is rapid, but
the duration is longer.

d. Atmospheric Conditions—Rigor mortis commences
slowly, but lasts for a long time in dry, cold air ; on the other
hand, its commencement is rapid, and duration short, in warm
moist air. It comes on rapidly, and disappears late in bodies
immersed in cold water.

Heat-Stiffening.—The phenomenon, known as heat-
stiffening is observed in the increased stiffness of the muscles
in a body exposed to a temperature of 75°C. after rigor mortis
has already been fully established. This is due to the coagula-
tion of other albuminates besides myosin, which coagulates
ordinarily at a lower temperature, say, 50°C.

Cadaveric Spasm or Instantaneous Rigor
Mortis.—This is a phenomenon in which the muscles, that
have been in a state of contraction during life, become stiff and
rigid immediately after death without passing into an initial
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stage of relaxation ; hence the attitude of the body adopted at
the time of death is maintained for several hours afterwards.
It is due to the fact that the last voluntary muscular con-
traction of life does not stop after death, but is continuous
with an act of cadaveric rigidity and, thus occurs in cases,
in which there has been great muscular exertion and mental
excitement before death, as observed among soldiers killed on
a battle field. It is also found in sudden asphyxial deaths, and
in deaths due to the irritation of the medulla. It is quite
different from cadaveric rigidity or rigor mortis. In the case
of cadaveric spasm, a weapon held in the hand before death
is firmly grasped, and can only be removed with difficulty ;
whereas in cadaveric rigidity the weapon placed in the hand
before rigor mortis has set in is not grasped, but drops down
from the hand on the slightest touch, even if it was bandaged
in the hand before the onset of rigor mortis.

Medico-legally the condition of cadaveric spasm is very
important, inasmuch as the finding of a weapon, hair, pieces
of clothing, etc., firmly grasped by the fingers of a dead body
may lead to the detection of a case being suicidal or homici-
dal. However the weapon, as a rule, drops down from the
hand of a suicide, unless it is very light, and becomes glued
down by the clotting of effused blood.

(8) Secondary Relaxation.—With the disappearance
of rigor mortis, the muscles become soft and flaccid, but do
not respond to a mechanical or electrical stimulus as in the
first stage of relaxation. This is probably due to myosin
being dissolved by the excessive production of acid during the
stage of rigor mortis.

». PUTREFACTION OR DECOMPOSITION.

This is absolutely a certain sign of death. It is a slow
process and effected by the action of ferments produced by
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living saprophytic micro-organisms, commonly known as
bacterium termo, which resolve the complex organised tissues
of the body into simpler, inorganic compounds  These
micro-organisms are both @robic and anwrobic and, during life,
are found in large numbers in the alimentary canal but, within
a short time after death, are found scattered in all the tissues,
organs and even in the blood. Outside the body they are
present in the upper layer of the soil up to the depth of
one to one-and-a-half feet.

External Phenomena.—It is said that putrefaction
follows the disappearance of rigor mortis, but this is not
always the case; since in Northern India during the hot
months from April to October it commences before rigor
mortis has completely passed off from the lower extremities.
This fact has been observed by me in a large number of dead
bodies in Agra and Lucknow. India being a vast continent,
the climatic conditions vary so much in the different parts of
the country, that it is impossible to give the exact time when
the putrefactive processes develop in a dead body.

The two characteristic features of putrefaction are the
colour changes, and the development of foul-smelling gases.

Colour Changes.—The first external evidence of putre-
faction in a body exposed to the air is the formation
of greenish discoloration of the abdominal skin over the
iliac fosse. This discoloration is due to the conversion of
hamoglobin of the blood pigment into sulphmethemoglobin
by the action of sulphuretted hydrogen diffusing from the
intestine into the tissues, and occurs from one to three days
in winter, and six to twelve hours in summer. This patch
of green discoloration is more evident on a fair skin than on
a dark one. About the same time the eyeball becomes soft
and yielding, the cornea white and milky and is either flattened
or compressed. Later on the eye collapses and the cornea
becomes concave.
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From twelve to eighteen hours after death the green
coloration spreads over the entire abdomen and the external
genitals. Green patches also make their appearance succes-
sively on the chest, neck, face, legs and arms. These patches
are at first separate and distinct but, later on coalesce
together, and the whole skin of the body appears discolored.

Soon after the discoloration of the skin has commenced, the
superficial veins, chiefly of the extremities, look very pro-
minent like purplish red or green streaks owing to the de-
composed blood setting free the coloring matter of the red
blood corpuscles, which stains the walls of the blood vessels
and infiltrates into the tissues, which also appear colored.
The clotted blood becomes fluid ; hence the position of the
post-mortemn staining is altered, and the fluid blood collects into
the serous cavities, such as the pleurae and pericardium.

Development of Foul-smelling Gases.—Side by
side with the appearance of the greenish patch on the abdomen
the body begins to emit nauseating and unpleasant smell
owing to the gradual development of gases of decomposition,
some of which are sulphuretted hydrogen, marsh gas, carbon
dioxide, ammonia and phosphoretted hydrogen.

From twelve .to eighteen hours after death these gases
collect in the intestine ; consequently the abdomen swells up,
and a quantity of frothy blood is forced from the mouth
and nostrils. The stomach contents may also escape from
the mouth and nostrils. The sphincters relax, and the urine
and faces escape.

From eighteen to thirty-six or forty-eight hdurs  after
death the gases collect in the tissues, cavities and hollow
viscera under considerable pressure with the result that the
features become bloated and distorted, the eyes are forced out
of their sockets, the tongue is protruded between the teeth,
and the lips become swollen and everted. Ultimately the
features become obliterated and unrecognizable. The
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abdomen becomes greatly distended; hence on opening the
cavity the gas escapes with a loud explosive noise. The
penis and scrotum become enormously swollen. The cellular
tissues are inflated throughout, so that the whole body appears
stouter and older than it actually is.

Owing to the formation of these gases under the skin
blisters containing a reddish colored fluid form on the
various parts of the body. When these burst, the cuticle
being softened peels off easily. Bruises and ecchymoses
are unrecognizable when the cuticle is denuded. The wounds
either caused before or after death begin to bleed once
more owing to the pressure of gas within the heart and
blood-vessels. The wounds also become so altered in ap-
pearance that it is difficult to form an opinion as to whe-
ther they were caused before or after death, unless the pre-
sence of clotted blood can be distinctly made out.

The flies are attracted to the body, and lay their eggs
especially in the open wounds and natural orifices. The
eggs hatch out very rapidly in four to eighteen hours into
maggots, which crawl into the interior of the body, and help
in destroying the soft tissues. Sometimes the maggots appear
even before death, if the person has ulcers on him.

From forty-cight to seventy-two hours the rectum and
uterus protrude. The gravid uterus may expel its contents,
The hair becomes loose, and is easily pulled out. The nails
are also loose, and easily detached,

From three to five days or more the sutures of the
skull specially of the children and young persons are separated,
the bones loosened, and the liquefied brain runs out. The
teeth become loose in their sockets, and may fall off,

The next stage of putrefaction is known as colliguative
putrefaction, which begins from five to ten days or more
afier death. During this stage the walls of the abdomen be-
come softened, and burst open protruding the stomach and in-
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testine. The thorax, especially in children, bursts. The
diaphragm is pushed upwards.

If the putrefactive processes still go on, the tissues become
soft, loose and are converted into a thick semifluid black mass.
They ultimately separate from the bones, and fall of The
bones are consequently exposed, and the orbits are empty.
The cartilages and ligaments are similarly softened, and ulti-
mately the bones are destroyed, so that after some years
no trace of the body is left. The time taken up by these
changes varies considerably with the temperature and the
medium in which the body lies.

The conclusions arrived at by Mackenzie from his ob-
servations on dead bodies in Calcutta are given below in a
tabulated form.

Average Minimum | Maximum

hr. m. hr. m. hr. m.
Muscular irritability. 1 51 o 30 4 30
Onset of rigor mortis. 1 56 o 4o 7 o
Duration of rigor mortis. ] 19 12 3 o 40 o
Green discoloration. .. ] 26 4 7 I0 41 o
Eggs of flies. o 25 57 3 =20 41 30
Maggots. ..l 39 43 24 18 76 o
Formation of bullae. | 49 34 35 o 72 o
Evolution of gases. el 18 17 5 30 34 30

Table showing the chronological sequence of the putrefactive
changes occurring in the temperate vegions.

Putrefactive Changes Time

1. Greenish coloration over the
iliac fossae. The eyeball soft
and yielding. I to 3 days after death.
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Putrefactive Changes Time

2. Green coloration spreading over
the whole abdomen, external
genitals and other parts of
the body. Frothy blood from
mouth and nostrils. 3 to 5 days after death.

3. Abdomen distended with gas.
Cornea fallen in and concave.
Purplish red streaks of veins
prominent on the extremities.
Sphincters relaxed.  Nails
firm. 8 to 10 days after death.

4. Body greenish brown. Blisters
forming all over the body.
Skin peels off. Features unre-
cognizable. Scrotum distend-
ed. Body swollen up owing
to distension. Maggots on
the body. Nails and hair
loose and easily detached. 14 to 20 days after death.

5 Soft parts changed into a thick
semifluid black mass. Skull,
abdomen and thorax burst.
Bones  exposed. Orbits
empty. 2 to 5 months after death.

Internal Phenomena.—The changes of discoloration
similar to those described in the external phenomena of putre-
faction are observed in the various visceral organs, such as
the liver, spleen and kidneys, but the color is usually dark red
changing to black instead of a greenish color. This dis-
coloration should not be mistaken for the greenish yellow
or black coloration imparted to the neighbouring organs by
the bile soaking through the gall bladder. The viscera sub-
sequently become greasy and softened, so that it is difficult
to remove them entire.

The rate of putrefaction in the internal organs varies
greatly owing to the differences in their structure as regards
firmness, density and moisture. From his long experience
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Casper has drawn up the following table showing the order in
which the internal organs putrefy :(—

Those which putrefy soon Those which putrefy late
1. The Larynx and Trachea. 9. The Heart.
2. The Brain of Infants. 10. The Lungs.
3. The Stomach. 11.  The Kidneys.
4. The Intestines. 12. The Bladder.
5. The Spleen. 13. The (Esophagus.
6. The Omentum and Mesentery. 14. The Pancreas.
7. The liver. 15. The Diaphragm.
8, The Adult Brain. 16. The Blood vessels.

17. The Uterus,

The Larynx and Trachea.—The decomposition of
these organs coincides almost with the appearance of the
greenish coloration over the abdomen. They appear first
brownish-red, and later become greenish and softened.

The Brain of Infants.—Owing to the thinness of skull
bones and the presence of fontanelle the brain of infants very
rapidly becomes soft and pulpy, and later turns into a black
liquid mass.

The 8tomach.—The stomach putrefies from four to six
days in winter, and from twenty-four to thirty-six hours in
summer, As a consequence of putrefaction dark-red patches
are seen on the posterior wall, and gradually extend over the
whole interior. These patches may be mistaken for the
effects of irritant poisoning ; but the redness due to putrefac-
tion involves the whole thickness of the stomach wall, while
redness caused by irritant poisoning affects only the mucous
membrane. Afterwards the blebs form on the inner walls,

M. J.—8
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which become softened, dark brown and ultimately change
into a dark pultaceous mass.

Post-mortenr digestion of the stomach is frequently ob-
served. This auto-digestion usually occurs at its posterior
wall, by which the mucous and submucous coats are des-
troyed, and a perforation results. This has to be differen-
tiated from the gastric ulcer due to disease. In a perforation
due to post-mortemn auto-digestion the edges are not abrupt
and sharply cut, and the margins are thinner than the sur-
rounding portion of the healthy organ. In the diseased ulcer
the edges are sharply cut and funnel shaped, and the margins
are, as a rule, thickened. The mucous membrane in the case
of auto-digestion is soft and pulpy, though it cannot be removed
by peeling ; whereas it can be easily peeled off from near its
edges in the case of ulcer. In auto-digestion the mucous
membrane and the muscle are both equally affected, and look
soft and slimy, whereas in ulcer the muscle is not so much
involved as the mucous membrane. Besides, in ante-morten
perforations there will be the signs of peritonitis and adhesions,
but not so in post-mortem perforations.

The Intestines.—The putrefaction of these organs
follows that of the stomach. The intestines rapidly inflate
with the formation of gases in their interior, and the mucous
membrane undergoes exactly the same changes as observed in
the stomach.

The Spleen.—In some cases it decomposes earlier than
the stomach and intestines, especially if it is diseased and
enlarged, or if death has occurred from an acute infectious
disease. It becomes soft, pulpy, greenish-steel in color, and
within two to three days it becomes reduced to a diffluent mass.

The Omentum and Mesentery.—These withstand
putrefaction for a long time, if they are free from fat; but
decompose sooner, if loaded with fat. In that case they
appear greyish green, and dry.
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The Liver—The convex surface first shows the signs of
putrefaction. It soon becomes grey, and afterwards green in
color. ILater on the substance becomes soft and bloodless, and
lastly coal-black. It putrefies earlier in newly-born children.
The gall-bladder is long recognizable owing to its resisting
action against putrefaction.

The Adult Brain.—The putrefaction first begins at its
base, and then proceeds to the upper surface. It is hastened,
if any injury to the brain or skull is present. The brain be-
comes soft and pulpy within twenty-four to forty-eight hours,
and becomes a liquid mass from three to four days in summer.

The Heart—The heart putrefies much later than the
stomach, intestines, and liver. The organ first becomes soft
and flabby, and the cavity appears dilated, which is usually
empty containing a few gas bubbles. The organ itself can be
recognized for several months.

The Lungs.—These organs putrefy at about the same
time as the heart or a little earlier in a few cases. The first
sign of putrescence in the lungs is the formation of gaseous
bulle under the pleural membranes. These are first small
and scattered over the various parts of the lungs, and later
on they coalesce together. Their color then changes to dark
black and green. The lungs lastly become soft, and collapse,
and finally become comnpletely destroyed.

The Kidneys.—The kidneys become brown and greenish,
but retain their consistence for long, so that diseases, such as
nephritis and cancer, can be detected for a long time after
death.

The Bladder.—This organ stands putrefaction for a long
time, but the urine in the bladder may contain albumin owing to
the transudation of serum albumin and globulin from the blood.

The (Esophagus.—It withstands putrefaction for a
very long time, and may be recognized long after the stomach
has entirely disappeared.
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The Uterus.—This is the last organ to putrefy. It can
be recognised even upto six or nine months after death.

The Aorta.—The aorta resists putrefaction, and can be
recognised after a burial of even fourteen months.

Putrefaction in Water.—The rate of putrefaction
of a body in water is more reliable than that of a body
exposed to the air or interred, as the temperature of the
water is more uniform, and the body is protected from
the air, as long as it remains submerged in water. Ordinarily
a body takes twice as much time in water as in air to
undergo the same degree of putrefaction. Putrefaction is
retarded when a body is lying in deep water, and is well
protected by clothing. It is accelerated, when once a body
has been removed from water, as the tissues have imbibed
much fluid. In such a body decomposition is so rapid, that
the changes occurring in twenty-four hours’ exposure to the
air will be more marked than those ordinarily resulting from
a fortnight’s further submersion. '

The color changes of decomposition are first noticed over
the face on the eyelids and ears instead of on the abdomen as
in ordinary putrefaction. These changes then gradually
spread downwards from the chest to the upper extremities,
and lastly from the abdomen to the lower limbs.

The following table shows the putrefactive changes occur-
ring at different periods of time in a body submerged in
water :—

Putrefactive Changes Time

1. Very little change if water is
cold. Rigor mortis may persist. | First four or five days.

2. The skin of the hands and feet
becomes sodden and bleached.
The face appears softened and
has a faded white color. From five to seven days.
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Putrefactive Changes Time

3. Face swollen and red. Greenish
discoloration on eyelids, lips,
neck and sternum. Skin of
hands and feet wrinkled.
Upper surface of brain green-
ish 1n color. One to two weeks.

4. Skin wrinkled. Scrotum and
penis distended with gas.
Nails and hair still intact.
Lungs emphysematous and )
cover the heart. Four weeks.

5. Abdomen distended, skin of
hands and feet come off with | Six to eight weeks.
nails like a glove.

The above table applies to bodies immersed during winter
in temperate regions. Bodies immersed in summer undergo
the same changes from three to five or six times as rapidly as
in winter, or even more quickly than that.

If fish and crabs happen to be present in water, they
destroy the soft parts, and expose the bones in a very short
time. On the 2nd June 1919, a boy about twelve years of age
was drowned in the Gomti. On the fourth, when the body
was recovered, almost all the soft parts had disappeared
leaving the bones bare.

Floatation of a Body.—The gases of decomposition
developed within the submerged body cause it to rise to the sur-
face, unless it is entangled in weeds, ropes, or any other impedi-
ment. In India the body comes to the surface within twenty-
four hours in summer, and two to three days or more (rarely
more than a week) in winter. In England the body floats in
ten to fourteen days in summer, and in six to eight weeks in
winter. The power of floatation of a decomposing body is
so great, that it may come to the surface in spite of it being
weighted with a heavy stone. The period of floatation depends
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on the age, sex, condition of the body, season of the year and
water.

Age.—The bodies of newly born infants, if fully developed,
and well nourished, float rapidly.

Sex.—I'emales float sooner than males. The bodies of
women float with the abdomen upwards, while the bodies of
men usually float with the back and buttocks upwards.

Condition of the Body—Iatty bodies float quicker than
lean and thin bodies, as fat has a less specific gravity. Bodies
wearing loose clothes will soon come to the surface.

Season of the Year—The moist, hot air of summer is
favourable to putrefaction ; hence dead bodies float quicker
in summer than in winter.

Water.—Dead bodies float in shallow and stagnant water
of a pond sooner than in the deep water of a running stream,
as the water of a pond being warmer from the action of the
sun’s rays favours putrefaction.

Circumstances modifying Putrefaction.—These
may be divided into external and internal.

External Circumstances.—These are warmth, mois-
ture, air, and the manner of burial.

Warith—Putrefaction commences at a temperature about
50°F., and is most favoured between yo° and 100°F. [t is
altogether arrested below 327, and above 212"F. A higher
temperature accompanied by dry air generally retards putre-
faction.

Moisture—This is very essential for the occurrence of
putrefaction, as the micro-organisms, which are the causative
agents of decomposition, thrive well in both heat and moisture.
Hence the organs which contain water decompose more rapid-
ly than dry ones.

Air—The presence of air promotes, and its absence re-
tards putrefaction. Closely fitting clothes to the body will
retard decomposition by excluding the air. Similarly bodies
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placed in air-tight, lead or zinc coffins resist putrefactive pro-
cesses for a long period Moist air favours putrefaction by
diminishing evaporation, while dry air retards it. In the same
way still air helps putrefaction, and air in motion prevents it.
Putrefaction is also delayed in bodies completely submerged
in water to the entire exclusion of air, and it has been
ascertained that at the same temperature the putrefactive
changes observed in a body exposed to the air for one week
will almost correspond to those in a body submerged in
water for two weeks, or buried in a deep grave for eight
weeks.

The manner of Burial.—Putrefaction is hastened in a body
buried in a damp, marshy, clayey soil, or in a shallow grave,
where the body will be exposed to the constant changes of
temperature. It will also be hastened in the case of a body
buried without clothes or coffin in a porous soil impregnated
with organic matter. Putrefaction is, however, retarded, if a
body is buried in a dry, sandy or gravelly soil on high ground,
or in a grave deeper than six feet, and also if the body is
well covered with clothes and placed in a tightly fitting coffin.
Lime and charcoal, when sprinkled on the body, do not hasten
or retard putrefaction, but act as deodorizers to some extent,
as they have the power of absorbing gases emanating during
decomposition.

Internal Circumstances.—These are age, sex, condi-
tion of the body, and the cause of death.

Age—The bodies of children putrefy more rapidly than
those of young adults. The bodies of old people do not de-
compose rapidly probably owing to a less amount of moisture.

Sexr.—Sex has no influence on putrefaction, but the bodies
of females dying soon after child-birth decompose rapidly,
especially if death has been due to septicemia.

Condition of the Body—Fat and flabby bodies putrefy
more quickly than the thin and emaciated ones. Those parts
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of the body which are the seats of bruises, wounds or fractures,
or which have been mutilated, decompose very early.

Cause of Death—In sudden, accidental or violent deaths
bodies decompose more rapidly than in deaths resulting from
disease. Putrefaction is hastened in the case of deaths occur-
ring from infectious fevers, such as typhoid, anthrax, pneu-
monia, phthisis and py®mia, as also from deaths due to suffo-
cation by smoke, coal gas, hydrogen sulphide or sewer gas,
and certain poisons, e.g., hydrocyanic acid and opium. On
the other hand putrefaction is retarded in bodies dying from
poisoning from alcohol, chloroform, strychnia, arsenic, anti-
mony, zinc chloride, phosphorus and sulphuric acid, and from
chronic diseases except in the case of dropsy.

8. SAPONIFICATION.

Under certain conditions the progress of putrefaction in a
dead body is checked, and is replaced by saponification, which
is known as adipocere from its resemblance to both fat (adeps)
and wax (cera),

Adipocere is physically a waxy-looking substance having
a pure white or a faint yellowish color. [t cuts soft, and melts
at a flame, or burns with a feebly luminant flame giving off a
dull cheese-like, but by no means, a disagreeable smell. Its
specific gravity being less than water, it floats when placed in
the latter. It is soluble in ether and alcohol and, on heating
with caustic potash, evolves ammonia. [t is more or less
permanent, lasting for several years, but becomes hard, brittle
and yellow, when exposed to the air. On chemical analysis it
is found to be an ammoniacal soap. The ammonia which
is evolved from the decomposing nitrogenous compounds
of the body unites with stearic, oleic and palmitic acids of the
fatty tissues of the body. In some cases calcium forms the
basis of soap instead of ammonia. The subcutaneous fat and



MUMMIFICATION 113

bone marrow are the first portions of the body which undergo
this change. They are then followed by the changes in the
breasts and buttocks, and then in the kidneys and other
organs,

The conditions favourable to produce saponification are—

1. Fat—The bodies of children, which usually contain fat,
are more apt to be saponified than those of grown-up persons.

2. Water.—This is necessary for saponification, so that
the process takes place in bodies immersed in water. It
occurs more rapidly in running than in stagnant water.

3. Cesspools.—Bodies are saponified when thrown in cess-
pools to the exclusion of air.

4. Soil—Saponification occurs in bodies buried in damp,
clayey soils, especially when piled one upon the other.

Time of Saponification.—-The time required for
saponification varies according to the climate. In Europe
it ranges from three months to one year, though the change
may occur in five weeks, or may be delayed to three years. It
is more rapid, when a body is submerged in water, than when
it is buried in the earth In India according to the investiga-
tions of Mackenzie it occurs within three to fifteen days after
death. The body of a female child removed from a well was
brought to the Lucknow Medical College mortuary on the
26th January 1919. [t had been saponified within about fifteen
days of death. Its photo is given on the frontispiece.

9. MUMMIFICATION.

The term mummification, is applied to a peculiar desicca-
tion of a dead body, whereby its soft parts shrivel up, but
retain the natural appearance and even the features of the
body. The skin is dry, leathery and rusty brown in color,
and adheres closely to the bones. The odour is more like
that of old cheese than that of a decomposed body. The inter-

M. J.—S8A.
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nal organs either disappear altogether, or blend together and
get transformed into a thick mass of a dark-brown dry sub-
stance, from which they cannot be separately distinguished.

Mummification occurs in the case of bodies buried in
shallow graves in dry sandy soils of Rajputana, Sind and
Baluchistan, where the evaporation of the body fiuids is more
rapid owing to the hot, dry winds prevailing in the summer
season. It is observed also in the bodies kept perched up on
trees, or rafters of a roof, as also when kept closed in steel
trunks. Arsenical or antimony poisoning is said to favour the
process of mumimification in dry, warm climates.

Time of mummification.—The time taken by a dead
body to mummify is not exactly known, but it may be regard-
ed as varying from three months to a year or two.

The artificial method of mummifying or embalming dead
bodies was known to the ancient Egyptians, and specimens of
their mummies are to be found in a very well preserved condi-
tion in the British Museum of London after thousands of
years. At present it is resorted to in the medical schools and
colleges to preserve dead bodies for the purpose of dissection
by injecting solutions of arsenic, lead sulphide and potassium
carbonate into the femoral artery or into the aorta. The
process has sometimes to be adopted, when dead bodies
have to be taken from one country to another for burial,
and when the time taken in transit is so much as would
ordinarily lead to putrefaction.

TIME OF DEATH

It is very important from a medico-legal point of view
that a medical jurist should always be prepared to give an
opinion as to the probable time which elapsed after death,
when a body is brought to him for post-mortein examina-
tion. The points to be noted in ascertaining the time are
the warmth or cooling of the body, the absence or presence of
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cadaveric hypostasis, rigor mortis and the progress of de-
composition. All these points have been discussed at full
length, but it must be remembered that the conditions produ-
cing these changes vary so much in each individual case,
that only an approximate time of death can be given.

In addition to these, the time of death can be ascertained
with some possibility from the degree of digestion of the
stomach contents, and from the condition of the bladder and
intestines as regards their contents.

It has been ascertained by physiologists that a mixed diet
containing more of animal food and less of vegetable food
as ordinarily taken by a European, leaves the stomach in
four to five hours after it is completely digested ; but it
must be borne in mind that a vegetable diet containing
mostly farinaceous food, as it is usually taken by an Indian,
does not leave the stomach completely within six to seven
hours after its ingestion. Besides, the power of digestibility
remains in abeyance in disease, as well as in coma, and at
the same time the fact of post-morten: digestion should not
be lost sight of, while determining the time of death.

In some cases the time of death may be calculated
by examining whether the bladder or intestines are empty
or not. Thus, in the case of murder of an individual having
taken place in bed at night, one can say that the individual
had lived for some time after going to bed, if the bladder
was found full of urine, since people usually empty their
bladder before going to bed. Similarly one can give an
opinion that the death occurred some time after he had got up
in the morning, if the large intestine was found empty of
feecal matter.

PRESUMPTION OF DEATH

The question of presumption of death arises at the time of
inheritance of property or in obtaining insurance money,
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when a particular person has gone abroad, and has not been
heard of for a considerable time, or when he is alleged to have
been dead, and the body is not forthcoming. The Indian
law presumes that a person is alive, if he is proved to have
been alive within the last thirty years, unless his friends
and relatives have not heard from him for seven years. (Vide
Appendix VII, sections 107, 108 I.LE.A.) The law, however,
does not presume anything as to the time of death. It has to
be proved by evidence.

PRESUMPTION OF SURVIVORSHIP

The question of survivorship arises in the distribution
of property, when several persons, naturally heirs of each
other, lose their lives in a common disaster. In such cases
the English law does not lay down any rule and hence,
the courts are influenced in establishing the survivorship from
the facts and evidence, where available. In the absence of
such evidence, the following conditions should be taken into
consideration in determining the question of survivorship with
a reasonable certainty :—

Injary.—Wounds, even if small and insignificant, inflicted
on the vital organs or main blood vessels, are likely to produce
death much earlier than injuries, even though extensive,
inflicted on those parts of the body, which are not vital.

Age.—The adults have got the power of resistance against
a common danger more than the young and old, and it
is, therefore, presumed that the former will survive the latter,
but much will depend on the mode of death.

S8ex.—The males being stronger are presumed to survive
longer than the females but, when there is a question of
physical endurance, females will live longer than males, as the
former can withstand the severe physical strains better than
the latter.
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Constitution.—The vigorous and healthy individuals
are ordinarily presumed to live longer than the weak and
debilitated from disease.

Mode of Death.—The following modes of death should
be particularly discussed :—

Drowning—Females may be presumed to survive longer
than men, as the former are more likely to faint from dread,
which delays asphyxia. However, in cases where there has
been a struggle for life, men being stronger will probably
survive women, and those who know swimming will live
longer than those who do not.

Suffocation—In a common accident occurring from the
falling of the debris of a fallen roof or so, persons who
have least injuries, and who are nearer the surface and con-
sequently not buried deep under the debris, are presumed to
have died last.

Asphyxia from want of Oxygen or from I[rrespirable
Gases—Women consume less oxygen and are, therefore, sup-
posed to live longer than men in an atmosphere containing
a less amount of oxygen. Again an individual will be re-
quired to consume more oxygen, if he were to make a
muscular effort to escape the danger, and hence he will be
more liable to the danger than one who is inactive, and does
not make any exertion.

Starvation.—Fatty persons have got a better chance of
outliving the lean, as they can live on their fat for some
time. Again one deprived of food alone will live longer than
one deprived of both food and water, as water alone enables
a person to live for many days. In the case of children,
adults and old people exposed to starvation, children will
die first, then the adults and lastly the old, as the old
require less nourishment than adults, and the adults less than
the children. In the same manner women consume less food
than men, and hence can bear starvation longer and better.
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Cold—Ordinarily adults are presumed to live longer
than the young and the old, as the former bear cold better
than the latter. Men generally stand cold better than women ;
but this hypothesis should be modified by the amount and
kind of clothing, the physical condition of the body and
the habit of using alcohol or other intoxicating drugs.

Heat—Adults do not bear heat so well as children and
old people, and hence the former are supposed to die before
the latter, if exposed to a common danger of heat.

Burns—Children die sooner from the effects of extensive
burns than adults, as the former cannot resist, and the same
is true of old people as compared with adults.

Delivery.—When mother and child die during delivery,
there is a strong presumption that the mother survived the
child but, if she died of hamorrhage, it would be presumed
that she died first.

In addition to the above considerations, the medical man
should note the presence of the degree of warmth and rigor
mortis to ascertain which of them died first, if several bodies
meeting death in the same accident were sent to him for
post-moriem examination.



CHAPTER VII
DEATHS FROM ASPHYXIA

Violent deaths resulting chiefly from asphyxia are :
Hanging, Strangulation, Suffocation, and Drowning.

HANGING

Definition.—Hanging is a form of death produced by
suspending the body with a ligature round the neck, the
constricting force being the weight of the body or the head.
The term “ partial hanging” is used for those cases in which
the body is partially suspended off the ground, or for those
which are in a sitting, kneeling, reclining, prone, or any other
posture. In all such cases death is inevitable, if there is
enough force upon the ligature to constrict the neck.

‘T'he Nature of the Ligature used.—Any sub-
stance, that is available at the time of the impulse, has been
used by suicides as a ligature for hanging, e.g., cotton, hemp
or moony ropes of any thickness, newar, dhoti, saree, turban
( safa), bed-sheet, sacred-thread, neckerchief, neck cloth
(dupatta), etc. When a material with which an individual
is alleged to have been hanged, is sent for medical exami-
nation, the medical jurist should see if the mark on the
neck corresponds with its thickness, and if it is strong enough
to bear the body weight or the sudden strain. He should
also note its texture and length, and return it in a sealed
packet to the police constable who brought it.

Symptoms.—The first symptoms are loss of power
and subjective sensations, such as flashes of light, and ringing
and hissing noises in the ears. These are followed by loss
of consciousness, which is so very rapid that hanging is re-
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garded as a painless form of death. Owing to this rapid
unconsciousness, an effort at saving oneself is not possible
in accidental or suicidal hanging. In the case of judicial
hanging convulsive movements of the limbs may be seen.
Respiration stops before the heart, which may continue to
beat for about ten minutes.

Causes of Death.—rz. Aspiyria.—In most cases this
is the true cause of death. The ligature is usually situated
above the thyroid cartilage, and the effect of its pressing the
neck in that situation is to force up the epiglottis and the root
of the tongue against the back of the pharynx. Hence the
floor of the mouth is jammed against its root, and occludes
the air passages.

2. Apoplexy.—This is due to the congestion of the venous
blood in the brain on account of the compression of the large
(jugular) veins in the neck.

3. Syncope—This results from pressure on the large
arteries of the neck, which prevents blood from going to the
brain, and consequently produces its anemia.

4. Shock—This occurs from pressure on the pneumo-
gastric nerves.

5. Fractuve or Dislocation of the Cervical Vertebre—In
judicial hanging a sudden drop of five to seven feet produces
fracture or dislocation of cervical vertebre, which pressing
on the spinal cord causes instantaneous death. Usually the
first and second vertebree are injured, but in a few cases
the third and fourth may be found fractured.

6. Combined Asphyxia and Apoplexy—This is supposed
to be the commonest cause of death, as in most cases the air
passages are not completely blocked by the ligature passed
round the neck.

Fatal period.—Death is almost instantaneous if the
cervical vertebre are injured as in judicial hanging. It
may occur instantaneously or rapidly in cases of asphyxia,
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but may occur in five to eight minutes, if the blocking of
the air-passages is partial only. Death is, as a rule, slow in
cases of apoplexy.

Treatment.—The first and the most important thing
to do is to let the individual down, and to remove constriction
of the neck by cutting the ligature. Artificial respiration
should then be used after pulling out the tongue, and wiping
out the froth from the mouth and nostrils. This may be
supplemented by the application of ammonia vapour to the
nose. Cold effusion may be applied to the head, and the
galvanic battery may be used, if the body is warm but, if the
body is cold, warmth should be restored by friction and mustard
plaster on the chest, abdomen and calves. If the patient is
able to swallow, stimulants should be given by the mouth,
or else, they should be given hypodermically or per rectum.
It may be necessary to perform venesection to relieve dis-
tension of the right side of the heart and pulmonary circu-
lation or cerebral congestion. The patient should be watched
for some time after respiration has been established, as death
may occur from a relapse of the symptoms. The secondary
effects of hanging in subjects, who have recovered, are,
sometimes, hemiplegia, epileptiform convulsions, amnesia and
dementia.

Post-Mortem Appearances.—These are external and
internal appearances.

External Appearances.—External appearances are
those due to the ligature on the neck and those peculiar to
the mode of death.

Ligature-Mark.—This depends on the nature of the
ligature used, and the time of suspension of the body after
death. If the ligature be soft, and the body be cut down
immediately after death, there may be no mark. Again the
intervention of a thick and long beard or clothes on the
neck may lead to the formation of a slight mark.

M. J.—9
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Situation of the Mark—The mark is usually situated
above the thyroid cartilage between the larynx and the
chin, and is directed obliquely upwards following the line
of the mandible (lower jaw) and interrupted at the back,
reaching the mastoid processes behind the ears.  The neck is
found stretched and elongated, and the head is always inclined
to the side opposite to that of the knot. The mark may,
however, be circular, if the ligature is first placed at the nape
of the neck, and then its two ends are brought horizontally
forward and crossed, and carried upward to the point of sus-
pension from behind the angles of the lower jaw on each
side. The mark will be both circular and oblique, if the
ligature is passed round the neck more than once.

Character of the Mark—The mark varies according
to the nature of the material used as a ligature and the
period of suspension after death. [t is a superficial and broad
mark if a cloth or a soft rope is used ; while it is well-defined,
narrow and deep, if a firm string is used. The mark is a
groove or furrow, the base being pale, hard, leathery and
parchment-like, and the margins red and congested. The
color becomes reddish brown or chocolate brown, if seen after
some hours of suspension. Ecchymoses and slight abrasions are
rare, but may be found in some cases, e.g., in judicial hanging.

Ecchymoses alone have no significance as to whether
hanging was caused during life or not, but abrasions with
haemorrhage are strongly suggestive of hanging having taken
place during life.

Other Signs.—The face is usually pale and placid. The
eyes are closed or partly open, and the pupils are usually
dilated. The tongue is drawn in, or caught between the teeth,
or protruded and bitten. It is usually swollen and blue, es-
pecially at the base. Bloody froth is sometimes seen at the
mouth and nostrils. Saliva is very often found running out of
the angle of the mouth down the chin, and on the chest in
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front. This is a sure sign of hanging having taken place
during life, as the secretion of saliva being a vital function
cannot occur after death. The hands are often clenched,
especially in violent hanging. The genital organs are con-
gested, and there may be emission of semen mixed with blood
from the penis, or bloody discharge from the vagina. There
may be the escape of urine and feces. Post-mortem staining
will be seen on the lower parts of the body, if suspension has
been continued for some time after death.

Internal Appearances.—On dissection the subcu-
taneous tissue under the ligature mark is usually dry, white
and glistening, more marked, if the body has been suspended
for a long time. The inner and middle coats of the carotid
arteries may be found lacerated, if there has been a sudden
drop as in judicial hanging. Similarly fracture-dislocation of
the cervical vertebre together with the injury to the spinal
cord may be noticed. Fracture of the hyoid bone, and of
the laryngeal cartilages is very rare, and that too only in
judicial or homicidal hanging.

The mucous membrane of the trachea is found red, and
congested containing fine bloody froth in some cases. Very
rarely it is found lacerated.

In the case of constriction occurring at the end of expira-
tion the lungs are congested, oedematous and exude bloody
serum on being cut, but are pale if constriction occurred at
the end of inspiration. Sub-pleural ecchymoses are very rare.
The right side of the heart, the pulmonary artery and venz
cave are full of dark fluid blood, and the left side is empty.
The abdominal organs are usually congested. The brain
is usually normal, but may be pale or congested according to
the mode of death.

Medico-Legal Questions.—The medico-legal questions
likely to arise in a case of hanging are—

1. Whether death was caused by hanging.
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2. Whether hanging was suicidal, homicidal, or acci-
dental.

1. Whether Death was caused by Hanging.—In
India it is a common practice to kill a victim, and then to
suspend him by a tree or a rafter of a roof to avert suspicion.
It is, therefore, necessary to find out if hanging was the cause
of death in a suspended body.

The presence of the ligature-mark alone is not diagnostic
of the death from hanging, inasmuch as it being a purely
cadaveric phenomenon may be produced, if a body is sus-
pended after death. Casper has illustrated by experiments
that a mark similar to one observed in persons hanged alive
can be produced, if suspended within two hours after death.
Besides, a similar mark may also be produced by dragging
a body along the ground with a cord passed round the neck
soon after death. However, one can safely say that death
was due to hanging, if in addition to the cord mark there were
trickling of saliva from the mouth, and the post-mortemn signs
of asphyxia, and at the same time, if there were no evidence
of the signs of struggle, fatal injuries, or of poisoning.

2. Whether Death was Suicidal, Homicidal or
Accidental.—Hanging is usually suicidal, Blindness or age
is no bar against suicidal hanging. A blind man of seventy-
five committed suicide by suspending himself from a branch
of a tree in Lucknow. After chastisement or some other
violence children have been known to have committed suicide
by hanging from shame, or grief. Sometimes hanging is
adopted as a last resort, after other forms of suicide, e. g.,
cutting of the throat or ingestion of a poison, have failed
to produce the desired effect.

Homicidal hanging, though rare, has been recorded.
Usually more than one person is combined in the act, unless
the victim is a child, or very weak and feeble, or is rendered
unconscious by some intoxicating or narcotic drug.
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Accidental hanging is extremely rare. It has occurred
among children during play while imitating judicial hanging,
or among athletes who are in the habit of exhibiting hanging.

STRANGULATION

Definition.—Strangulation is a violent form of death,
which results from constricting the neck by means of a
ligature without suspending the body. It is called throttling,
when constriction is caused by the pressure of the fingers
on the neck. Strangulation may also be brought about by
compressing the throat with a foot, knee, elbow, stick, or some
other solid substance, or by pressing the throat between
two sticks, one in front of the neck and the other on its nape.

Symptoms.—If the windpipe is compressed so suddenly
as to occlude the passage of air altogether, the individual
is rendered powerless to call for any assistance, becomes
insensible and dies instantly. If the windpipe is not com-
pletely closed, the face becomes cyanosed, bleeding occurs
from the mouth, nostrils and ears, and convulsions precede
death. As in hanging, insensibility is very rapid, and hence
death is quite painless.

Causes of Death.—The same as in hanging; viz,
asphyxia, apoplexy, shock, or asphyxia and apoplexy com-
bined. Very rarely the cervical vertebree may be fractured.

Treatment.—It is hardly necessary as most cases are
homicidal, but in case of necessity the constriction of the
neck should be removed, and artificial respiration should
at once be started. This may be assisted by the application of
ammonia to the nostrils, and galvanism or inhalation of
oxygen. Venesection should also be resorted to, if necessary.
Hot bottles may be applied to the body, if it is cold. After
recovery the patient may die from any of the secondary
complications, such as, convulsions, paralysis, lesions of the
larynx and lungs, and from abscesses.
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Post-Mortem Appearances.—These are external and
internal appearances.

External Appearances.—The external appearances
are those due to the constricting force applied to the neck,
and those due to asphyxia.

Appearances on the Neck.—These vary according
to the means used.

1. Ligature-Mark.—It is a well defined and depressed
mark corresponding to the breadth of the ligature, usually
situated low down in the neck below the thyroid cartilage,
and encircling the neck horizontally and completely. The
marks are multiple, if the ligature is twisted several times
round the neck. The mark may be oblique as in hanging,
if the victim has been dragged by a cord, after he has been
strangled in a recumbent posture, or if the victim was sitting,
and the assailant applied a ligature on the neck while standing
behind him, thus using the force backward and upward.
The base of the mark, which is known as a groove or
furrow, is usually pale with reddish and ecchymosed margins.
It is rarely hard, yellow and parchment-like as in hanging.
Very often there are abrasions and ecchymoses in the skin
adjacent to the mark.

2. If the fingers are used (throttling), marks of pressure
by the thumb and fingers are usually found on either side
of the windpipe. The thumb mark is ordinarily higher and
wider on one side of the front of the neck, and the finger marks
are situated on its other side obliquely downwards and out-
wards, and one below the other. These marks look like soft,
red bruises, if examined soon after death, but they look brown,
dry and parchment-like sometime after death. The position
of these marks may definitely indicate whether the left or
right hand was used, as also the size of the hand. Very
often crescentic marks produced by the finger-nails are found
if the nails are long, and not paired down.
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Besides these marks, there may be abrasions and bruises

on the mouth, nose, cheeks, forehead, chin or any other part
of the body, if there has been a struggle. Similarly a fracture
of the ribs with injury to the lungs may be present, if an
assailant kneels on the body of his victim, while pressing his
throat.
+ 3. Ifa stick or a foot is used, there is a bruise in the centre
of the front of the neck generally on the windpipe, correspond-
ing in width to the substance used. There will be a similar
mark on the nape of the neck, if two sticks are used. In such
a case severe local injury will be evident.

Appearances due to Asphyxia.—The face is swollen
and cyanosed, marked with petechiae. The eyes are pro-
minent and open. In some cases they may be closed. The
conjuctivee are congested, and the pupils are dilated. Lips are
blue. Bloody foam escapes from the mouth and nostrils,
and sometimes pure blood comes out from the mouth, nose
and ears, especially if great violence has been used. The
tongue is often swollen, protruding and dark in color, and
occasionally bitten by the teeth. The hands are usually
clenched. The genital organs may be congested. There may
be a discharge of urine and feces from the bladder and
rectum.

Internal Appearances.—There is extravasation of
blood due to ecchymoses in the subcutaneous tissues under
the ligature-mark or finger marks, as well as, in the soft
structures of the neclk. Sometimes there is laceration of the
sheath of the carotids, as also of their internal coats. The
cornua of the hyoid bone may be fractured, but the fracture of
the cervical vertebra is very rare. A post-mortemn examination
on a case of strangulation was held on the 17th September
1915, at the Agra Medical School mortuary, when a fracture-
dislocation of the first and second cervical vertebre, together
with the usual cord-mark was seen. In addition to these
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injuries, the right humerus, the left femur and the first
and second ribs of both the sides were fractured. The
fracture-dislocation of the spine was either caused by forcibly
twisting the neck during the act of strangulation or by a
violent blow with a blunt weapon across the nape of the
neck.

Both the larynx and trachea are congested, and contain
frothy mucus. The larynx or the rings of the trachea may
be fractured, when considerable force is used. The lungs
are usually congested, showing the appearance of red hepa-
tization, and exuding dark fluid blood on being cut. They
may show emphysematous patches on their surface due to the
rupture of the air-vesicles. The bronchial tubes usually
contain frothy, bloody mucus. The right side of the
heart is full of dark fluid blood, and the left empty. The
right ventricle is found contracted and empty like the left,
if the heart has continued to beat after the stoppage of
respiration.  Sometimes both the cavities are found full, if the
heart stopped during diastole. The abdominal organs are
darkly congested. The brain is also congested.

Medico-Legal Questions.—The questions that are
raised in a court of law in connection with strangulation
are (1) whether death was caused by strangulation. (2) whether
strangulation was suicidal, homicidal, or accidental.

1. Whether Death was caused by Strangula-
tion.—No inference should be drawn simply from a ligature-
mark, for it may be indistinct or absent, if a soft ligature like
silk is used, and may be produced even after death. Similarly
abrasions and finger-marks may be produced on the neck by
a person in an epileptic or hysterical fit. To come to the
conclusion that death was due to strangulation it is necessary,
therefore, to note the effects of violence in the underlying
tissues in addition to the cord-mark or finger-marks, and
other appearances of death from asphyxia. At the same
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time the possibility of other causes of death should be
excluded.

2. Whether Strangulation was Suicidal, Homi-
cidal or Accidental.—Suicidal strangulation is not very
common, though sometimes met with., In these cases some
contrivance is always made to keep the ligature tight, after
insensibility supervenes. This is done by twisting a cord
several times round the neck and then tying a knot, which is
usually single and in front or on the back of the neck, by twist-
ing the cord tightly by means of a stick, or some other firm
substance, or by tightening the ends of the cord by tying
them to the hands or feet or to a peg in a wall. Thus it will
be seen that throttling can never be suicidal.

Homicidal strangulation is the commonest of the three
forms. Usually there is a single turn of the cord round the
neck with one or more knots. Sometimes there may be more
turns, in which case, more ligature-marks will be found on the
neck. In addition to the cord-mark or the finger-marks
there are evidences of struggle, and marks of violence on other
parts of the body.

Very often an individual is first rendered unconscious
by blows on the head, or by intoxicating drugs and then
strangled ; hence the viscera should be examined for the
evidence of poison, and preserved for chemical analysis in
doubtful cases.

Sometimes a cord is passed round the neck and over the
budy, and then tied to the hands and feet to simulate suicidal
hanging. In such cases the manner of tying it should be
examined carefully to see if it could have been done by a
suicide.

Lastly it must be borne in mind that strangulation may be
committed without disturbing any noise even if other persons
are in close vicinity.

Accidental strangulation is rare, though it may occur, if a

M. J.—OA
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string is used in suspending a weight on the back slips from
across the fore-head, and compresses the neck.

Differences between Hanging and Strangula-

tion.—The differences between hanging and strangulation
are given below in a tabulated form :—

Hanging

Strangulation

]

6.

Mostly suicidal

Ligature mark, oblique, non-
continuous, placed high up in
the neck between the chin and
the larynx ; the base of the
groove or furrow being hard,
yellow and parchment-like.

Abrasions and ecchymoses
round about the edges of the
ligature-mark, rare.

Subcutaneous tissues under the
mark, white, hard, and
glistening.

Injury to the muscles of the
neck, rare.

Carotid arteries, internal coats
ruptured in violent cases of a
long drop.

Fracture of the larynx and
trachea, very rare and that
too in judicial hanging.

Fracture-dislocation of cervical
vertebrze, common in judicial
hanging.

Scratches, abrasions and
bruises on the face, neck and
other parts of the body,
usually not present.

Face, usually pale and no
petechize.

[#3}

10.

Mostly homicidal.

Ligature-mark, horizontal or
transverse, continuous, low
down in the neck below the
thyroid, the base of the groove
or furrow soft and reddish.

Abrasions and ecchymoses
round about the edges of the
ligature mark, common.

Subcutaneous tissues under the
mark, ecchymosed.

Injury to the muscles of the
neck, common,

Carotid arteries, internal coats
ordinarily ruptured.

Fracture of the larynx and
trachea, often found.

Fracture-dislocation of cervical
vertebra, rare.

Scratches, abrasions and
bruises on the face, neck and
other parts of the body,
usually present.

Face, congested, livid and

marked with petechiz.
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Hanging Strangulation

11. Neck, stretched and elongated | 11. Neck, not so.
in fresh bodies.

12. External signs of asphyxia, | 12. External signs of asphyxia,
usually not well marked. very well marked.

13. Bleeding from nose, mouth | 13. Bleeding from nose, mouth,
and ears, very rare. and ears, may be found.

14. Saliva, running out of the | 14. Saliva, no such running.
mouth down on the chin and

chest.

15. Emphysematous patches on | 15. Emphysematous patches on
the surface of the lungs, not the surface of the lungs, may
present. be present

SUFFOCATION

Definition.—The term, suffocation, is applied to that
form of death, which results from the prevention of entrance
of air into the lungs by means other than compression of the
neck.

Causes.—The causes of suffocation are :—

1. Smothering or closure of the mouth and nostrils.
2. Obstruction of the air-passages from within.

3. Pressure on the chest.

4. Inhalation of irrespirable gases.

1. Smothering or Closure of the Mouth and
Nostrils.—Infants are very often accidentally smothered by
being overlaid by their mothers, when they have been drunk.
This is more common among the lower classes of women in
England. In India such cases are rare, as infants are general-
ly not allowed to sleep in the same bed with their mothers,
but in separate cradles; however, they are sometimes
smothered by inéxperienced girl-mothers by being pressed too
closely to their breast during suckling. A common method
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of killing infants and children is to close their mouth and
nostrils by means of the hand, bed clothes, soft pillows or
mud.

Cases have been recorded of adults being accidentally
smothered by plaster of Paris at the time of taking a cast or
mould, or by falling face downwards into vomited matter,
flour, cement, sand or mud, especially when drunk or during
an epileptic fit,

2. Obstruction of the Air-passages from
within.—This may be due to—

(@) The presence of foreign bodies, such as, a piece of
meat, potato skin, a fruit-stone, a corn, a button, a coin, cork,
a loose tooth, artificial teeth, a rag, mud, cotton, leaves, an
Indian-rubber teat, live fish, round-worm, etc.

It is not necessary that the foreign body should be of such
a size as to completely block the air-passages. Even a
small object partially blocking the lumen may cause death by
spasm. On the 26th September 1912 a Mahomedan girl about
ten years old was standing with her infant sister one year old
in her arm in a street at Agra ; a boy came, and playfully
gave her a push from behind ; the infant girl fell down, and
died immediately. On post-mortern examination a split
gram (chaneki-dal) was found obstructing the lumen of the
larynx. It appears that the infant girl had a parched gram
in her mouth at the time of the fall, and it got into the larynx
during the involuntary inspiratory movement.

Illegitimate infants, and grown-up children for the sake
of ornaments of a very trifling value, are very often murdered
by forcing mud, leaves, rags, etc, into their throats. A five
year old boy was murdered by stuffing his mouth and throat
with leaves.

(6) Diseases, such as, tumours pressing on some portion
of the air-passages, or a false membrane as in diphtheria, or
cedema of the glottis, or effusion of blood from hamoptysis,
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epistaxis and wounds of the throat, or of pus from an abscess
in the tonsils or caseating glands ulcerating into the trachea.
A foreign body in the pharynx or cesophagus may cause
obstruction pressing on the wind-pipe from behind.

3. Pressure on the Chest.—This may occur acci-
dentally by the chest being pressed violently in crowds at big
fairs, or by being trampled on the chest from a fall in the rush
of such crowds. Pressure on the chest may also occur in
railway accidents or by being buried in the debris of a falling
wall or roof.

In homicidal cases of pressure on the chest external marks
of violence are usually found. In one case at Agra the
dacoits killed a young Vaish by sitting on his chest, and
penetrating his lungs at several places by sharp iron nails.

4. Inhalation of Irrespirable Gases.—Inhalation
of gases, such as, carbon dioxide, carbon monoxide, hydrogen
sulphide, or smoke from a burnt out house, will produce
suffocation.

Mode of Death.—Usually death is due to asphyxia,
but it may be due to shock, when the heart stops by reflex
action through the vagus nerves.

PFatal Period.—Death is instantaneous, if the windpipe
is completely blocked by a foreign body but, under ordinary
circumstances, it occurs from four to five minutes after com-
plete withdrawal of air from the Iungs. Recovery may
occur, if treated within three minutes.

Post-Mortem Appearances.—These appearances are
external and internal.

External Appearances.—These are those due to the
cause producing suffocation, and those due to asphyxia.

Appearances due to the Cause producing Suffo-
cation.—Bruises and excoriations on the lips, angles of the
mouth, the tip of the nose and on the nostrils will be found,
if the mouth and nostrils have been closed by forcible
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application of a hand There may be similar marks of
violence on the cheeks or on the malar bones. No marks can
be found, if a soft cloth or pillow has been used to block the
mouth and nostrils. Similarly, in the cases of compression of
the chest, broad, horny bruise-marks, symmetrical on both sides
are found usually with the fracture of the ribs, which generally
take place along the anterior margins of the axille. .In some
cases the sternum is also found fractured.

Appearances due to Asphyxia.—The face may
be pale or suffused. The eyes are open, the eyeballs pro-
minent and the conjuctive are congested. The lips are livid,
and the tongue is sometimes protruded. Bloody froth comes
out of the mouth and nostrils. The skin shows punctiform
ecchymoses with lividity of the limbs.

Internal Appearances.—Mud or any other foreign
matter may be found in the mouth, throat, larynx or trachea.
It may also be found in the pharynx or cesophagus. The
mucous membrane of the trachea is usually bright red, covered
with bloody froth and congested. The lungs are congested
and emphysematous. They may be lacerated or contused, if
death has been caused by pressure on the chest even without
any fracture of the ribs. Punctiform sub-pleural ecchymoses
(Tardieu’s spots) are usually present at the root, base and lower
margins of the lungs, and are characteristic of death by
suffocation, though they may be present in asphyxial deaths
from other causes. They are also found on the thymus, the
pericardium, and along the roots of the coronary vessels. The
lungs may be found quite normal, if death has occurred
rapidly. The right side of the heart is often full of dark fluid
blood, and the left empty. Blood does not readily coagulate,
and hence wounds caused after death may bleed.

The brain is generally congested, and so are the abdominal
organs.

Medico-Legal Questions.—These are :
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1. Whether death was caused by suffocation,
2. Whether suffocation was suicidal, homicidal or
accidental,

1. Whether Death was caused by Suffocation.—
Sometimes it is not easy to state whether death is due to suffo-
cation inasmuch as, the signs of asphyxia may be altogether
absent, or these signs may be present in deaths from epilepsy,
tetanus, or strychnia poisoning. It is, therefore, very essential
to look for evidences of violence in the shape of external
marks surrounding the mouth and nostrils, or on the chest,
or the presence of foreign bodies in the throat, to come to a
definite conclusion. Again it cannot be positively affirmed
from the presence of Tardieu’s spots that death occurred from
suffocation since, they are found in deaths from apoplexy,
heart disease, pneumonia, etc.

Circumstantial evidence should always be taken into
consideration to establish the proof of death from suffocation.

2. Whether Suffocation was Suicidal, Homi-
cidal or Accidental.—Suicidal suffocation is very rare,
though a few cases of suicide among insane persons have been
recorded. They are said to have stuffed their mouth with rags,
pieces of blanket or hay.

Homicidal suffocation is common, and usually resorted
to in murdering infants by forcing mud, etc., down their throat,
or by smothering them in clothes, etc. In adults it is only
possible if the victim is weak and feeble, or is unable to resist,
having been previously stupefied by intoxicating or narcotic
drugs. Homicidal suffocation from pressure on the chest
may occur but, in that case, more than one person are
usually involved in the act.

Burying alive used to be resorted to in India as a form of
punishment, and lepers used to be buried alive as well.

In the case of infants dying under suspicious circumstances
and exhumed from the grave a question might arise as to
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whether they had been buried alive. The presence of fine dust
into the cesophagus and stomach is a convincing proof of the
infant having been buried alive. In a burial after death fine
dust may be found in the air-passages, but never in the
cesophagus or stomach.

Accidental suffocation is frequent and is produced as
described above.

DROWNING

Definition.—Drowning is a form of death from asphyxia,
which prevents the air from entering into the lungs on
account of submersion of the body into water or some
fluid medium. It is not necessary that there should be complete
submersion. Death is sure to occur, even if the face only is
submerged under water, so that air is prevented from entering
the respiratory orifices.

Stages of Drowning.—As soon as a person falls into
water, he sinks to a depth proportional to the momentum
obtained during the fall, but immediately rises to the surface
owing to the struggling movements of the limbs, though
the specific gravity of the body is slightly higher than that of
water. If he is not a swimmer, he cries and shouts for help,
when his mouth being at the level of the water surface, he
draws water into the stomach and lungs. The water in the
lungs excites coughing and, during violent expiratory efforts
due to cough, a certain amount of air is expelled from the lungs,
and its place is taken up by water which is drawn into the lungs.
The weight of the body increases and he sinks. He rises again
to the surface by the involuntary movements of his limbs, and
draws more water into the lungs in an effort to keep above
water, and consequently goes to the bottom. This alternate
rising and sinking goes on longer than the proverbial three
times, until all the air has been expelled from the lungs and
its place has been taken up by water. He now becomes
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insensible, and sinks to the bottom to die. Sometimes
convulsions precede death.

Symptoms.—The subjective symptoms felt by a drown-
ing person are auditory and visual hallucinations, and return
to memory of past events, which had already been forgotten.
In some cases there is mental confusion.

Mode of Death—Asphyxia.—This is a common
cause in the majority of cases, as water getting into the lungs,
gets churned up with air, and produces fine froth which blocks
the air vesicles.

Shock.—This is brought about by fright or terror, or it
may be caused during a fall, the water striking against the
chest and pit of the stomach. Again, if water is very cold,
it may induce shock through the recurrent laryngeal or
trigeminal nerves, which reflexly inhibit the action of the
heart and lungs.

Concussion.—This may be caused by a fall from a
height head downwards or by the buttocks striking the surface
of the water.

Syncope.—This may occur in persons suffering from
heart disease or epilepsy by falling suddenly in cold water.

Apoplexy.—Cerebral vessels, especially if they happen to
be diseased, may be ruptured by a sudden rush of blood to
the brain due to cold, excitement or the first violent struggles
to keep above the surface of the water.

Exhaustion —This results from continued efforts to
keep above the surface of the water.

Injuries.—Fracture of the skull bones and fracture-
dislocation of the cervical vertebr® may result during a fall,
especially among divers, or those who fall into narrow, deep,
pacca wells.

Fatal Period.—Asphyxia supervenes within two minutes
after complete submersion, and the heart stops in two to five
minutes afterwards. It has been found from observations

M. J.—10
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that even expert divers cannot hold their breath under water
for two minutes continuously, the average time being fifty
seconds in the case of Ceylon pearl divers, seventy-five
seconds in the case of Arab divers in the Red sea, and
seventy-six seconds in the case of the Navarius sponge divers.
Thus, it will be seen that death is almost sure after complete
submersion for five minutes, unless water was prevented
from entering the lungs on account of shock or syncope
caused at the time of the fall. Such cases are possible to be
resuscitated even after an immersion of twenty to thirty
minutes.

Treatment.—In the case of persons rescued from drown-
ing, an attempt at resuscitation should be made at once on
the spot without delaying for a moment, and should be
continued for at least an hour, unless it is certain that death
has occurred.

The chief object in the treatment of an apparently drown-
ed person should be the removal of water from the lungs and
the introduction of air instead. This can be best accom-
plished by stripping the person naked to the waist and
starting artificial respiration. This should be supplemented
by the application of ammonia, snuff or smelling salts to
reflexly excite respiratory efforts, by friction to promote heat
of the body, by alternate splashes of hot and cold water to
the face and chest, by galvanic battery, and by hypodermic
injections of strychnine, atropine sulphate, or adrenaline
chloride.

There are five methods of artificial respiration ; viz., (1)
Schifer’s method (Prone posture), (2) Sylvester’s method, (3)
Howard’s method, (4) Marshall Hall’s method, and (5)
Laborde’s method. But Schifer’s method is the best and
simplest to perform, and has been recommended by the
authorities of the Humanitarian Society of England. There
is another method of promoting respiration by anal dilatation.
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It is said that it is very effective in resuscitating the apparently
drowned or narcotized by chloroform anasthesia.

After respiration has been established, the patient should
be covered with warm blankets, put to bed with hot-water
bottles at the sides, and given a little brandy in warm water
or warm milk, if he can swallow it. The patient should be
carefully watched for sometime as, after recovery, death may
occur from exhaustion or pneumonia.

Post-Mortem Appearances.—These are the signs of
asphyxia unless death occurred from shock or syncope. It
must not be forgotten that bodies taken out of water putrefy
so very rapidly, that it is not possible to find the post-mortem
signs of drowning, unless a body is examined immediately
after removal from water. Besides, the signs will depend on
the time that the body has remained under water.

External Appearances.—The clothes on the body are
wet unless examined a long time after removal from water.
The face is pale, the eyes are half open or closed, the
conjuctivee are congested, and the pupils dilated. The tongue
is swollen and sometimes protruded. Fine leathery froth, some-
times mixed with blood, is seen at the mouth and nostrils.
If not visible, it will appear on compressing the chest. This
is regarded as a diagnostic sign of drowning, but too much
reliance cannot be put on this sign alone, as it is seen in cases
of opium poisoning, and in deaths occurring from slow
asphyxia. It also appears after putrefaction has set in. The
granular and puckered appearance of the skin, known as cutis
ansevina or goose-skin, is found on the anterior surface of the
body, particularly the extremities. It is caused by the
contraction of the muscle fibres termed as the arrectores pilovum
connected with the hair follicles, and is considered as an
important sign showing that drowning had occurred during
life, but it may occur immediately after death, while the muscles
are still warm and irritable. It is not confined to drowning



140 MEDICAL JURISPRUDENCE

alone as, it heing the result of a mental shock is found in
other violent and accidental deaths Again, the cutis anserina,
as it disappears after rigor mortis, is rarely seen in India, for
bodies are seldom seen immediately after death from drowning
in this country.

The male generative organ is found contracted and
retracted. Casper lays a great stress on this point as a sign
suggestive of death from drowning, but the same remarks are
applicable to it as in the case of cutis anserina.

Mud, gravel, weeds, twigs or leaves may be found firmly
grasped in the hands as a result of cadaveric spasm. The
presence of this sign is indicative of death having occurred
from drowning. Mud or sand may also be found under the
nails together with abrasions on the fingers, as well as, on the
toes.

The skin of the palms of the hands and soles of the feet
assumes a greyish blue coloration from hypostasis, when a body
has remained in the water from twelve to twenty-four hours.
This condition of the skin is known as the cholera hand. After
a lapse of two or three days the skin of the hands and feet
becomes corrugated and sodden, and is then known as the
washerwoman’s hand. This sign proves that the body has
remained for a long time in water without reference to its
cause.

Internal Appearances.—The usual signs of asphyxia
are found, but the following are characteristic of drowning.
The larynx, trachea and pharynx contain fine clear or blood-
stained froth, and may contain sand, mud or fragments of
weeds. Their mucous membrane is usually congested. The
lungs are distended like balloons, and overlap the heart and pro-
trude out of the chest on laying it open. They are cedematous,
non-elastic, and pit on pressure. They are congested and
exude copious frothy, bloody liquid on being cut. The
bronchial tubes may contain water and some foreign matter,
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such as sand, mud, and leaves of aquatic plants. During
putrefaction the watery fluid may transude from the lungs into
the pleural cavity. Froth appears within two minutes of sub-
mersion, and its quantity varies according to the length of
submersion and the violent respiratory efforts. Food may be
found in the windpipe and the lungs, especially if the stomach
was full at the time of drowning. The stomach is usually
found full of water, which has the same characters as that in
which the body was found. In addition to water, sand, mud,
alge, weeds, etc,, may be found in the stomach. However, the
stomach may be found empty, if the person died from syncope
or became insensible or unconscious immediately after falling
into the water, and thus could not drink it or, if the body had
far advanced in putrefaction. In fact, it is very rare to find
the stomach containing water in summer, when the body
usually arrives in an advanced state of decomposition to the
Sadar mortuary.

It must be borne in mind that it is not probable, though
possible, for water to get into the stomach after death, if the
body has been submerged in very deep water; but the
presence of water in the duodenum is a positive proof of
death by drowning, as the passage of water into the intestine
is only due to its peristaltic movement, which is a vital act.
The presence of water in the middle ear is regarded as an
important sign of drowning.

Medico-Legal Questions.—These are :

i. Whether death was caused by drowning.

2. Whether drowning was suicidal, homicidal or acci-
dental.

1. Whether Death was caused by Drowning.—
In Northern India it is a common custom to throw dead
bodies into running sfreams, and hence the fact of finding
a dead body in water does not lead one to presume that
death was caused by drowning. Again victims are often
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murdered or poisoned first, and then thrown into water to
avoid the detection of crime. Once the body of a boy five
years old was taken out from a well, and sent to the Agra
mortuary with the police report that death was alleged to
have been caused by drowning but, on post-mortem examina-
tion, the cause was found to be suffocation brought about by
closing the mouth and nostrils. It is, therefore, very essential
to examine the body carefully for the evidence of external
and internal injuries—ante-moriem or post-mortem—or for
the signs of poisoning.

After excluding these possibilities, an opinion as to the
cause of death from drowning should be given from a number
of characteristic signs. It must, however, be remembered that
death from drowning might occur without exhibiting any
characteristic signs. In the case of doubt, it is always safer
to preserve the viscera for chemical analysis.

2. Whether Drowning was Homicidal, Suici-
dal or Accidental-—Homicidal drowning is rare except
in the case of infants and children. It is not possible to
drown a strong, young person, unless he is attacked unawares,
and pushed or thrown into the water, unless he has been pre-
viously stupefied by some narcotic drug.

Suicidal drowning is very common. Females, even on the
least provocation, commit suicide by jumping into a well or tank
in the neighbourhood of their house or village. Sometimes
a woman falls in the water with her child. If she survives and
the child dies, she is tried for having committed an attempt
at suicide, and for murder. Very often heavy loads or stones
are attached to the bodies, and their hands and feet are also
found tied. Injuries are generally absent, but they may be
found by the body coming accidentally into contact with a hard
substance during a fall.

Accidental drowning is also common in India. It occurs
generally in deep water while taking a bath, and hence the
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body is usually found naked with a loin-cloth only, having no
weight attached to the body. Accidental drowning in shallow

water is very rare except when the individual happens to
he intoxicated, insane, or epileptic.



CHAPTER VIIL

DEATH FROM STARVATION, COLD
AND HEAT.

STARVATION.

Starvation or inanition results from the deprivation of a
regular and constant supply of food, which is necessary to
keep up the nutrition of the body. Starvation is regarded
as acute, when the necessary food has been suddenly and
completely withheld, and ckronic, when there is a gradual
deficient supply of food, as in famine times.

Symptoms.—Pain in the stomach relieved by pressure.
The intense feeling of hunger lasts for thirty to forty-eight
hours, and is then followed by a feeling of thirst. After four or
five days of starvation general emaciation and the absorption
of fat begins. The eyes appear sunken and glistening, the
pupils are widely dilated, and the bony projections of the face
become prominent. The lips and the tongue are dry and
cracked, and the breath is foul and offensive. The voice
becomes weak, faint and inaudible. The skin is dry, rough,
wrinkled and boggy, emanating a peculiar, disagreeable odour.
The pulse is usually weak and frequent but, sometimes be-
comes slow. The temperature is usually subnormal, the
diurnal variation reachihg 328°F. instead of it being 0.3 to
1°F. as in the normal body. The abdomen is sunken, and
the extremities become thin and flaccid with loss of muscular
power. There is usually constipation, the motion being dark
and dry, and the urine is scanty, turbid and high colored.
Loss of weight is the most marked and constant. A loss
of two-fifths or forty per cent. of weight ordinarily ends in
death. The intellect remains clear till death though, in some
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cases, illusions of sight and hearing may be met with.
Occasionally delirium and convulsions precede death.

Fatal period.—Death occurs in ten to twelve days, if
both water and food have been totally deprived but, if food
alone is withdrawn, life may be prolonged for a long period,
say, from thirty to forty-five days or even more, since there are
many instances of Jain Sadhus fasting for such a long period
without taking anything but boiled water. This is, how-
ever, influenced by certain conditions, such as, age, sex,
condition of the body and its environments.

Age.—Children suffer most from want of food. Old
people can bear deprivation of food better than young adults,
but not for a long time.

Sex.—Women stand starvation better than men, as they
require less food and are ordinarily fatter than men.

Condition of the Body.—People who have a lot of
adipose tissue, and are in perfect health can bear starvation
better and longer than thin, lean and weakly persons.

Environments of the Body.—The effects of star-
vation are not felt very much, so long as the body tempera-
ture is maintained by suitable clothing. Exposure to cold
tends to shorten the period of life. Starvation is well borne
by those persons in whom, the activity of their vital functions
is lowered, as in the cataleptic.

Post-mortem Appearances—External.—The body
is greatly emaciated. The eyes are red and open, the eye-
balls, sunken. The cheeks and temples are hollow. The skin
is dry and shrivelled. The muscles are pale, soft and wasted,
and there is complete absence of subcutaneous fat.

Internal.—The heart is smaller in size and empty. The
lungs are collapsed, and contain very little blood, when cut.
The stomach and intestines are empty and contracted, and
show an extensive thinning of their walls. Sometimes, ulcer-
ations are found in their walls, which are very likely due to

M. J—IOA.
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the inflammation resulting from injudicious ingestion of sub-
stances. The large intestines may contain hard scyballous
feecal matter. The liver, spleen and kidneys are small and
reduced in size. The gall-bladder is usually found full of
dark, inspissated bile.

Medico-Legal Questions.—

1. Whether death was caused by starvation.
2. Whether starvation was suicidal, homicidal or
accidental,

1. Whether Death was caused by Starva-
tion.—One must always bear in mind that there are certain
pathological conditions, viz., the malignant disease of the
alimentary canal, progressive muscular atrophy, Addison’s
disease, diabetes mellitus and tuberculosis, which lead to pro-
gressive wasting and emaciation of the body. It is, there-
fore, very necessary to search for the existence of any of these
diseases while holding a pos¢-mortern examination, before one
can give the opinion that death occurred from starvation.

2. Whether Starvation was Suicidal, Homi-
cidal or Accidental —Suicidal starvation is very rare
though it may be seen among lunatics or prisoners, who may
go on “hunger strike”. In this connection it must be remem-
bered that the forcible feeding of prisoners, when they refuse
to take any food on account of passive resistance is not an
assault but quite lawful.

In India, sometimes, young hysterical women imagine
that they are possessed by deities, and say that they can live
without food for a prolonged period, or they do so to practise
deception on their friends and relatives. When people watch
them, they actually abstain from food, and prefer to die
rather than their imposture should be found out. Persons
watching them must be very careful, as they are criminally

responsible for abetting suicide, if death results from this
enforced fasting.
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Homicidal starvation is met with in the case of infants
and children. Illegitimate infants are generally done to
death by depriving them of proper food, and at the same time
exposing them to cold. Rarely mothers-in-law in the lower
classes in India starve their little daughters-in-law to death.
Two such cases occurred at Agra. Both were sisters and were
married in the same house. They were seven and ten years
old respectively, were burnt at several places and were not
given sufficient food, until they died from inanition.

Accidental starvation may occur in ship-wreck, in mines
on account of an accident, or during famine,

COLD.

Children and old persons are very susceptible to cold.
Individuals, whose vitality has been lowered from fatigue,
want of food, indulgence in alcoholic drinks and previous ill-
health, are less able to withstand the effects of cold than
healthy, well-nourished adults of temperate habits.

Symptoms—Local.—These are seen on the skin in the
form of erythematous patches, called frost-bite (frost-
erythems) and chilblains produced by the contraction of the
cutaneous vessels and thus depriving the tissues of their
nourishment. The exposed parts, such as ears, nose, fingers and
toes, are usually affected. The condition of frost-bite being a
vital action can never be produced after death.

Geoeneral—There are no bad effects from moderate cold ;
on the contrary, it invigorates the body, and produces appe-
tite and hunger; but exposure to severe cold continued for
a long time produces deleterious effects, especially if a person
is not properly clothed to keep up the body heat, and does not
get sufficient food or exercise. The skin becomes pale and
numb ; sometimes it assumes a dusky, reddish and livid hue,
with the formation of vesicles. The muscles become so stiff,
rigid and heavy, that the patient is unable to move or raise his
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limbs. This condition is followed by general lethargy, drowsi-
ness and an inclination to sleep which, if not controlled,
passes gradually into stupor, coma and ultimately death.
Sometimes convulsions, hallucinations and delirium may occur
before death. In rare cases the body temperature has fallen
to 78° or 79°F. without causing death.

Cause of Death.—Death occurs from a lesser supply
of oxygen to the nervous centres and tissues, as haemoglobin
is unable to part with it at a lower temperature.

Post-Mortem Appearances—External.—The sur-
face of the body is usually pale, marked with irregular dusky
red patches of frost-erythems, especially on the exposed parts,
such as, the tips of the fingers and toes, nose and ears. These
are not situated on the dependant parts as in post-mortern stain-
ing. Rigor mortis is slow to appear and, hence lasts longer.
If a body buried in snow is found in a condition of commen-
cing decomposition, the death is very likely not from cold,
which prevents decomposition.

Internal.—The brain is congested, with effusion of serum
into its ventricles. The heart contains fluid blood in both the
chambers. The lungs and other organs are congested. The
blood is bright red in color except in the heart, where it appears
dark when viewed in mass.

Medico-Legal Aspect.—Death from cold is mostly
accidental, though very rare in India. Drunkards may be found
dead in the streets, when exposed to cold on a wintry night.
It may form a case for medico-legal enquiry, as newly born
infants are very often murdered by exposure to cold by
depriving them of necessary clothes.

HEAT.

The effects produced by exposure to excessive heat may
be considered under one group, viz., heat stroke, which
manifests itself into three distinct types, namely—
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I. Mild thermic fever.

2. Heat exhaustion.

3. Sunstroke.

The exposure to direct rays of the sun is not necessary.
An individual may be affected while working in a closed, hot,
and badly ventilated room or factory. People, however, from
prolonged habit, can bear very high temperatures, for a con-
siderable period. Even persons unaccustomed to very much
heat can bear it for sometime, if there is not much moisture in
the atmosphere, and if they keep on drinking a lot of water,
so that they may perspire freely.

The predisposing causes are ill-nourishment, over-
exertion to a fatiguing point, such as, long marches, over-
indulgence in alcohol and a previous attack of the disease.

1. Mild Thermic Fever.—This affects persons work-
ing in small, closed rooms with open ovens, as in glass works.

Symptoms.—These are general lassitude and insensi-
bility to light or sounds. The skin becomes hot, with a
temperature of 103°> or 104°F. Severe headache, prostration
and delirium then follow. The condition may last from three to
ten days in temperate climates but, in India, these symptoms
may be followed by coma, death occurring in three to four
days.

2. Heat Exhaustion.—The attack may come on
suddenly or gradually. In a sudden attack the patient falls
down, and dies immediately or within a short period, the
shortest recorded fatal period being ten minutes. When the
attack is gradual, the first symptoms are giddiness, nausea,
headache of a throbbing character, and dim vision with
dilated pupils. Collapse then supervenes, with a subnormal
temperature, rapid and feeble pulse and sighing respirations,
Death occurs from heart failure, or reaction sets in after some
time, followed by recovery. Throughout the course, conscious-
ness, is, as a rule, not lost,
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3. Sunstroke (Heat Apoplexy, Insolation or
“Coup de Soleil”).—The symptoms supervene all of a
sudden in a person exposed to very great heat in the summer
months especially if he has been fatigued by prolonged and
extreme exertion, but in some cases prodromal symptoms,
such as, a feeling of heat, headache, giddiness, nausea and
vomiting, may be experienced. Insensibility soon sets in, and
the patient may be struck down. The temperature rises very
high, even upto 112° or 115°F. The face is flushed, and the
pupils are first dilated and insensitive to light, but become
contracted towards death. The pulse is full and bounding, and
the respirations are hurried and stertorous. Death results
from asphyxia and coma, very often followed by convulsions
and delirium. The shortest fatal period is five minutes ; it may
be prolonged to three days.

After-Effects.—After recovery from heat stroke the
patient becomes very susceptible to the variations of tem-
perature, and usually complains of headache and nervous
irritability. Sometimes he may suffer from epilepsy or insanity
for the rest of his life.

Post-Mortem Appearances External—Rigor
mortis is well marked, but comes on early and passes off rapidly
putrefaction following immediately after. Petechial and livid
patches are found on the skin.

Internal.—The brain and its meninges are congested,
and the ventricles contain serum. The lungs are congested and
cedematous. The right side of the heart and pulmonary
arteries are dilated, and gorged with dark fluid blood, and the
left side is empty, and contracted. The abdominal organs are
congested.

Medico-Legal Importance.—There is no medico-legal
importance attached to deaths occurring from heat stroke, as
they are all accidental, but the medical man may have to hold
a post-mortem examination on such a body, if found lying dead
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on the road side or in a railway carriage, as it sometimes
happens on the hot summer days, and the police are bound
to send such cases for autopsy.



CHAPTER IX.

DEATH FROM BURNS, SCALDS, LIGHTNING,
AND ELECTRICITY.

BURNS AND SCALDS.

Definition.—Burns are injuries produced by the appli-
cation of flame, radiant heat or some highly heated substance,
to the surface of the body. The injuries caused by friction,
lightning, electricity, X-rays and corrosive chemical sub-
stances are all classified as burns for medico-legal purposes.

Scalds are injuries produced by the application on the body
of liquids at or near their boiling points, or their gaseous forms,
such as steam.

Scalds are usually not so severe as burns, as the liquids
producing them run off the surface of the body, and hence
rapidly cool on account of their evaporation, but they resemble
burns very much in severity when produced by oils, which
boil at a much higher temperature than water, or by molten
metals which adhere to the surface.

The Classification of Burns.—Dupuytren has classi-
fied burns into the six following degrees according to the
nature of their severity :—

First Degree—This consists of erythema or simple
redness of the skin caused by a momentary application of
flame, or solids and liquids much below the boiling point.
They can, also, be produced by mild irritants. The redness
and swelling of the skin, marked with superficial inflammation
usually disappear in a few hours, but may last for several
days, when the upper layer of the skin peels off. At any rate
they disappear after death due to the gravitation of blood to the
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dependant parts. There being no destruction of the tissues,
no scar results from this kind of burn.

Second Degree.—This comprises acute inflammation
and formation of vesicles produced by the prolonged applica-
tion of flame, liquids at a boiling point, or solids much above
the boiling point of water. They can also be produced by the
application of strong irritants or vesicants, such as cantharides.
If the burns are caused by a flame or a heated solid substance,
the skin is blackened, and the hair singed at the seat of lesion,
which assumes the character of the substance used. No scar
results as, only the superficial layers of the epithelium are
destroyed. Some slight staining of the skin, however, may
subsequently remain.

Third Degree.—This refers to the destruction of the
cuticle and part of the true skin, which appears horny and dark,
owing to its having been charred and shrivelled up. The nerve
endings are exposed in this form of burns and hence, it is the
most painful. This leaves a scar, but no contraction as the
scar, which forms after healing, contains all the elements of the
true skin, and consequently the integrity of the part is retained.

Fourth Degree.—This means the destruction of the
whole skin. The sloughs, which form, are yellowish brown and
parchment-like, and separate out from the fourth to the sixth
day, leaving an ulcerated surface, which heals slowly, forming
a scar of dense fibrous tissue with consequent contraction and
deformity of the affected parts. On account of the complete
destruction of the nerve endings this kind of burn is not very
painful.

Fifth Degree.—This includes the penetration of the deep
fascia and implication of the muscles, and results in great
scarring and deformity.

Sixth Degree.— This involves charring of the whole limb,
and ends in inflammation of the subjacent tissues and organs,
if death is not the immediate result.

M. J. II
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Effects of Burns.—Burns and scalds vary in their effects
according to the following conditions :—
1. The degree of heat applied.

2. The duration of exposure.
3. The extent of the surface.
4. The site.

5. The age of the patient.

6. The sex.

1. The Degree of Heat applied.—The effects are
much more severe, if the heat applied is very great.

2. The Duration of Exposure.—The symptoms
are, also, more severe, if the application of heat is continued
for a long time.

3. The Extent of the Surface.—The involvement of
one-half to two-thirds of the superficial surface of the body is
likely to end fatally.

4. The Site.—Lxtensive burns of the trunk, even though
superficial, are much more dangerous than those of the
extremities ; burns of the genital organs and the lower part of
the abdomen are often fatal.

5. Age of Patient.—Children are more susceptible
to burns, but stand prolonged suppuration better than adults.
Aged people bear burns well.

6. Sex.-—Men bear burns better than women, but sensitive
and nervous females are more susceptible than strong women.

Causes of Death—1. Shock.—Severe pain caused by
extensive burns results in death instantaneously or within
twenty-four hours, causing shock to the nervous system, pro-
ducing a feeble pulse, pale and cold skin and collapse. 1n the
case of children it may lead to stupor and insensibility deep-
ening into coma and death within forty-eight hours. It is
advisable not to give opium in any form in such cases, to
avoid the suggestion that coma was due to this drug.

2. Suffocation.—Persons when removed from houses
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destroyed by fire are found dead from suffocation due to the
inhalation of smoke, carbon-dioxide or carbon-monoxide
gas, the products of combustion. In such a case burns
found on the body would be post-mortems. On or about the
12th. January 1917, a lunatic in the asylum at Agra was
suffocated to death in bed from smoke produced by the quilt
catching fire with which he had covered his face, and the
extensive superficial burns found on the body appeared to have
been caused after death.

3. Accidents or Injuries.—Death may result from an
accident occurring in an attempt to escape from a burning
house or from injuries inflicted by walls and timbers falling
on the body.

4. Inflammation of serous membranes and internal
organs, such as, meningitis, peritonitis, pleurisy, bronchitis,
pneumonia, enteritis and ulcer of the duodenum.

5. BExhaustion from suppurative discharges lasting for
weeks or months.

6. Lardaceous disease of the internal organs resulting
from suppurative exhaustion.

7. Erysipelas, Py@mia, Gangrene and Tetanus.

Fatal Period.—As already mentioned death may occur
within twenty-four to forty-eight hours, but, usually the first
week after receiving burns is the most fatal. In suppurative
cases death may occur after five or six weeks or longer.

The Nature of Buras in the Absence of Death.—
In a case, where death has not occurred, burns will constitute
simple or grievous injury as the case may be (vide Appendix
IX, sections 319, 320, 324, 326 I. P. C.). Burns of the first and
second degree, if not extensive, are mostly simple.  Burns are
grievous, if they cause permanent loss of sight of either eye, or,
permanent impairment of the power of a member or a joint on
account of the formation of a cicatrix and contraction, if
a joint and its neighbouring parts have been severely burnt.
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Lastly the burns are grievous, if the individual has suffered
from shock, or if he has been bed-ridden, and unable to follow
his usual pursuits for twenty days.

Post-Mortem Appearances—EXternal.—The ex-
ternal appearances of burns vary according to the nature of
the substance used to produce them. Thus, the skin is
whitened when the burn has been caused by radiant heat.

Burns produced by flame may or may not produce vesica-
tion, but there is always singeing of the hair and blackening
of the skin.

A highly heated solid body or a molten metal, when
momentarily applied to the body, may produce only a blister,
but will cause roasting and charring of the parts, when kept
in contact for a long time.

The flame of an explosive, such as a mixture of coal gas
and air, scorches and mummifies the skin.

The flame of gunpowder blackens the skin, and some of
its particles may be found embedded into it.

Burns caused by kerosene oil are known from its character-
istic odour and the sooty blackening of the parts.

When the body has been exposed to great heat, it becomes
so rigid with the limbs flexed and arms fixed that it assumes
an attitude of defence called the “pugilistic” or “fencing”
posture. This stiffening occurs on account of the coagulation
of its albuminous constituents. If the heat applied is very
great, cracks and fissures resembling incised wounds occur
often in the skin and tissues, but no blood clot, nor infiltration
of the blood is found in the cellular spaces, and the blood-
vessels are seen stretching across the fissures, as they are not
usually burnt. Sometimes, the skin, being hard and brittle
due to the effect of heat, cracks easily when an attempt is
made to remove a body from a house destroyed by fire.

Scalds caused by boiling water or steam produce blisters
and sodden the skin, which has a dirty white appearance.
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X-ray burns caused by an over exposure produce redness
of the skin or dermatitis with the shedding of the hair. The
cicatrix formed is radiate in shape. In some cases sloughy
ulcers are found as a result of blisters, which heal very slowly
after they have burst.

The corrosive substances affect only the tissues, and do not
produce vesication, nor scorching of the hair in the vicinity,
but they can be recognised from the color stains on the skin
and clothes, and from their chemical analysis.

If a body has been very much burned, it is very necessary
to note the sex, probable age and other peculiar marks to
establish the identification of the individual.

Internal. —Skull bones are found fractured or burst open,
if intense heat has been applied. There is extravasation of
blood under the dura mater. The brain is sometimes shrunken
though its form is retained. If death has occurred from suffo-
cation, the trachea and bronchial tubes may contain dark
froth and sooty particles.

The pleure are congested or inflamed, and there may be
serious effusion into their cavities. The lungs are usually
congested ; they may be shrunken and rarely anemic. The
right chamber of the heart is full or empty. Blood is cherry
red in color, if death has occurred from suffocation. The
abdominal organs are reddish and congested. There may be
inflammation and ulceration of Peyer’s patches and solitary
glands of the intestines. Ulcers may also be found in the
duodenum, when the patient dies some time after receiving
the burns. These ulcers are more common in women than
in men, whereas the idiopathic ulcer in the duodenum is
more frequent in men.

Distinction between Ante-mortem and Post-
mortem Burns.—People, sometimes, produce burns on a
dead body to support a false charge of murder, and at other
times the police remove a dead body while in the act of burn-
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ing on a cremating pyre, and send it to the medical officer
for post-mortem examination, when they suspect that the body
is being hurriedly cremated to conceal a crime of murder. 1In
both cases the medical officer should be prepared to tell
the difference between ante-morteinz and post-nortem burns.

The three main points to differentiate between ante-
mortemn and post-mortem: burns are :—

1. The line of redness.
2. Vesication.
3. Reparative processes.

1. The Line of Redness.-—In the case of a burn caused
during life a line of redness involving the whole true skin is
formed round about the injured part. It is a permanent line,
persisting even after death, but redness or erythema, which is
found beyond this line of redness due to the distention of
capillaries is transient, disappears under pressure during life
and fades after death. The line of redness being a vital func-
tion as it separates living from dead tissue, is always present
in burns caused during life, though it takes some time to
appear. Hence it is possible that it may be absent in the
case of a person of a very weak constitution, who dies imme-
diately from shock due to burns.

2. Vesication.—Vesication caused by a burn during
life contains a serous fluid consisting of albumen and chlo-
rides, having a red inflamed base with raised papille. The
skin surrounding it is of a bright red or coppery colour.
This is known as #rwe as compared with jfa/se, when pro-
duced after death. False vesication contains air only, but may
contain a very small quantity of serum comprising a trace
of albumen, but no chlorides as in a person suffering from
general anasarca. Again, its base is hard, dry, horny and
yellow, instead of being red and inflamed.

3. Reparative Processes.- Reparative processes,
such as signs of inflammation, formation of granulation tissue,
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pus and sloughs will indicate that the burns were caused
during life. Burns caused after death have a dull white
appearance with the openings of the skin glands colored grey.
The internal organs are roasted, and emit a peculiar offensive
odour.

The Period of Burns.—In the case of a burn the
question is raised as to when it was caused ; and in the case
of several burns on the same individual a further question is
raised as to whether they were inflicted simultaneously or not.
Both these questions can be answered by examining carefully
their condition as regards the different stages of reparative
processes.

Redness and vesication form immediately or within a few
hours, say, two to three, after receiving burns. Pus forms in
two to three days but not before thirty-six hours. The forma-
tion of granulation and separation of sloughs occur after
several days. The last result is the formation of a cicatrix
and deformity.

Suicidal, Homicidal and Accidental Burns.—Sui-
cidal cases are very rare except among lunatics ; but lately a
few cases among Bengali girls have been recorded, who com-
mitted suicide by soaking their clothes first with kerosene
oil and then setting fire to them.

Homicidal cases are very common in India. Burns are
caused very often by a mother-in-law on the body of her
infant daughter-in-law for very trifling faults. The sub-
stances selected are generally a pair of hot tongs (ckimia)
or karchi, and the sites selected are usually the arms, hands,
thighs and private parts. I have seen several such cases
with two deaths in Agra. Among grown-up females the
burns are produced usually on the pudenda, as a punish-
ment for adultery. A master, when he becomes angry with
his servant for disobedience or petty theft, produces burns on
his body with a hot pipe or ckilam. Robbers and dacoits
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very often inflict burns as a torture to extort information
about valuables hidden in the house of their victims.

Accidental cases are also common, specially among women
and children on account of their loose garments catching fire,
while sitting near an angethi, chula, or an open lamp. Again
children may be scalded by trying to drink from a spout of
a kettle containing boiling water, or by it accidentally falling
on them. Sometimes, along with the burns, wounds caused by
falling of rafters, bricks etc, may be seen on the body when
removed from a burnt out house.

Spontaneous or Preternatural Combustion.—
The possibility of spontaneous combustion of a human body
may be raised as a defence plea, but it must be remembered
that it has not yet been proved scientifically that a body can
be consumed without the application of fire or flame, though
a few unauthentic cases have been recorded. It is possible
that the combustibility of a body may increase, if the indivi-
dual has been fat, bloated and has passed middle life, and has
been saturated with alcohol on account of intemperate habits.
It is also possible for a body to burn spontaneously
owing to the evolution of inflammable gases during the pro-
cess of decomposition. Even an individual may eliminate an
inflammable gas in breath during life. Dixon Mann quotes
the case of a man who, while attempting to blow a match
lighted to light his cigarette, woke his wife from sleep owing
to a loud noise due to the explosion, occurring from combi-
nation of his breath (marsh gas) with the light of the match.

LIGHTNING.

During thunderstorms, people are struck down by light-
ning or atmospheric electricity in the open fields or in their
houses, especially near open doors and windows, through
which it enters. It is attracted by _the highest points, and
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hence it is dangerous to stand near tall trees during thunder-
storms. Similarly it is dangerous to have a good conducting
material on the body or in its vicinity.

Symptoms.—Death occurs immediately from shock, or
may occur subsequently from the effects of burns and lacera-
tions after some days or even weeks. In non-fatal cases the
individual complains of giddiness, ringing in the ears and
headache. These symptoms pass off very soon, or he may
become hysterical and nervous, when the lightning discharge
is very slight though, in severe shock but not enough to cause
fatal results, the patient may suffer from loss of memory,
paralysis, tetanic convulsions, cardiac affections, blindness,
deafness or dumbness.

Post-Mortem Appearances—External.—The lesions
produced by lightning stroke on the skin near the point of
its entry and exit are ecchymoses, contusions and lacerations.
Wounds of all varieties, and fractures of bones are also present.
In addition to blisters, fissures and charring caused by-burns,
reddish-brown arborescent (tree-leaf) markings are otten seen
on the body. It was thought that these markings were due to
the photographs of the neighbouring trees imprinted on the
body by the electrie current but, in reality they are the tesult
of the passage of an electric current along the skin and con-
sequent rupture of the superficial vessels.

The hair on the head, face and body is singed, and the im-
pressions of metallic articles are formed on the skin.  The wear-
ing apparel and boots or shoes are burnt, torn or rent, and thrown
off the body at some distance without injuring the body in
some cases, The metallic articles carried about the person
are fused and articles of steel, such as a penknife, carried in the
pocket, are magnetised. This sign is important when a mur-
der during a thunderstorm is attributed to lightning.

Internal —The internal signs are not very characteristic.
There may be extensive ha@morrhage in the brain. The

M. J.—I1IA.,
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blood is-usually fluid, but may be found clotted. The cavities
of the heart are either empty or full. The bloodvessels may
be found ruptured, and the internal organs torn.

ELECTRICITY.

Accidental cases of injury or death from electricity occur
in those cities, where it is used for lighting and motive pur-
poses. The electrical mains break, and the two ends fall on a
person thus making a short circuit, or the workman may grasp
the ends of the live wires, or may stand on one with the other
in his hand.

In the United States electrocution is the method employed
for the execution of criminals instead of hanging.

The human body is a bad conductor of electricity. It is
supposed to be three million times less than mercury and
fifteen million times less than copper ; but the nerves are as
good conductors as metals.
 The Effects of Electricity.—The effects produced by
electricity vary in accordance with—

1. The nature of the current.
2. The resistance of the body.

1. The Nature of the Current.—The alternating
current is much more dangerous than the continuous current.
The opening current of an induction coil is much more
intense than its closing current. An alternating current of
three hundred Volts has proved fatal, and one of fifteen
hundred Volts is sure to destroy life and, hence it is used in
electrocution. A continuous current, being very weak, re-
quires three thousand Volts to prove fatal. Ordinarily currents
of more than two-hundred and fifty Volts are not supplied to
dwelling houses for the purpose of lights and fans.

Cause of Death.—Death occurs from shock or sudden
stoppage of the heart, or sometimes, from paralysis of the
respiratory organs.
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Treatment.—The current should be at once switched off,
or the patient should be removed from the vicinity of the live
wires, but the person trying to remove him should guard him-
self against its effects by wearing india-rubber gloves, by
standing on hay, or by using a long stick to remove the wires.
The treatment to be adopted after removal is stimulation,
warmth, friction, artificial respiration and venesection, if
necessary.

Post-Mortem = Appearances—External.—Burns
and wounds at the point of contact. Fusion of metals, and
magnetisation of steel articles.

Internal.—Congestion of internal organs. Minute
hamorrhages are seen in the meninges, and Tardieu’s spots
are found on the pleurs, pericardium and endocardium.



CHAPTER X.

MECHANICAL INJURIES.

Mechanical injuries are, for medico-legal purposes,
divided into contusions or bruises, and wounds.

CONTUSIONS.

Contusions or bruises are injuries, which are caused by
a blow with a blunt weapon, or by a fall, or by crushing
or compression. These are accompanied by a painful swelling
and crushing or tearing of the subcutaneous tissues, without
solution of continuity of the skin, The swelling is due to the
rupture of the subcutaneous blood vessels producing into the
cellular tissues an extravasation of blood, which is known as
ecchymosis or effusion of blood.

Ecchymosis.—The ecchymosis or effusion of blood may
be superficial or deep. The superficial ecchymosis makes its
appearance over the seat of injury in one or two hours
after the injury. It may appear even in less time, if the skin
injured is very thin, as in the eyelids and scrotum. Deep
ecchymosis, on the other hand, appears at an interval of
some days or weeks at some distance from the seat of
injury following the line of least resistance and in obedience
to the law of gravity ; e. g, the appearance of a black
eye in the case of a contusion on the forehead or on the
head. Sometimes an ecchymosis may not appear until after
death, when a contusion has been caused immediately before
death.

The extent of ecchymosis depends, under ordinary circum-
stances, upon the nature and severity of the force used,
the vascularity of the part struck, looseness of the underlying
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cellular tissue and the condition of the assaulted victim.
Thus it will be extensive in the eyelids, scrotum and vulva,
and very little in the scalp where the skin is tense. - Again
it may not appear in the abdomen even if a cart-wheel
were to pass over the body, and to cause death from the
rupture of an internal organ. No evidence of ecchymosis is
present, if the weapon used is a yielding one, such as a sand
bag.

It is more easily produced in the case of children, flabby
women and old people, even by slight violence ; on the con-
trary, it will be very slight, if a person happens to be strong
and muscular.

In certain diseases such as scurvy, purpura, erythema nodo-
sum, hamophilia, the malignant cases of infectious diseases,
rashes due to the continuous use of some drugs, and in the
aged with sluggish circulation, subcutaneous haemorrhages may
occur spontaneously, which may be mistaken for ecchymoses,
but they can be easily distinguished from their number,
size, and symmetrical situation, generally on the legs, and
from the absence of abrasions over the spots.

Similarly subconjuctival ecchymoses may occur in whoop-
ing cough. These are bright red in appearance and undergo
no color changes, before they disappear. Sometimes
ecchymoses may result from great muscular exertion as
in epileptic seizures. These are usually numerous, but smaller
in size.

Sometimes blebs and bulle may form over the injured
part, especially when ecchymosis is caused by fractures or by
an oblique and glancing blow.

The Result of Bruises,—Contusions are, as a rule,
simple injuries. They are seldom fatal unless accompanied
by rupture of an internal organ, or by extensive crushing of
the tissues and large extravasations of blood, producing
sloughing and gangrene of the parts. However, several
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bruises, though trivial individually, may cause death from
shock or fright, as in flogging.

The Age of a Bruise.—The age of a bruise can be
ascertained from the color changes which ecchymosis under-
goes during its absorption. These color changes are due to
the disintegration of the red blood cells and staining of the
hemoglobin thus set free. They commence at the peri-
phery and extend inwards to the centre. Thus, during the
first three days they are blue, bluish black, brown or livid red,
become greenish from the fifth to the sixth day, and yellow
from the seventh to the twelvth day. This yellow color
slowly fades in tint till the fourteenth or fifteenth day, when
the skin regains its normal appearance. Moreover, its dis-
appearance is more rapid in healthy persons than in sickly
and old people with feeble circulation. Besides, it depends
on the nature of the violence used. An ecchymosis caused
by slight force will disappear more quickly than an extensive
one caused by considerable force. Deep ecchymoses do not
exhibit any gradations of color during their absorption.

The Difference between Accidental and Homi-
cidal Bruises.—The usual question that a defence pleader
puts to a medical witness in the case of bruises is whether
they were caused accidentally by a fall or homicidally by
mechanical force. The reply to this question is not easy in
all cases; however, the position and arrangement of the
bruises may help him in giving a definite reply. In the case
of a fall, he should look for sand, gravel or mud on the body.
Again the shape and size of the bruise generally corres-
ponds to the weapon alleged to have been used in inflicting
the injury.

The Difference between an Ante-Mortem and
Post-Mortem Bruise.—A swelling and the color changes
are found in a bruise caused during life. There is usually a
coagulation of the effused blood into the subcutaneous tissues
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and infiltration of blood in the muscle fibres. These signs
are absent in a bruise caused after death. A bruise is likely
to be disfigured by putrefaction. However it is difficult to
differentiate between a bruise caused during life and that
caused within a short time after death. Sir Robert Christison
proved by experiments that it was possible to produce a
bruise within two to three hours and a quarter after death,
which would be difficult to distinguish from one caused
during life ; but he found that very great violence had to be
used and even then the resulting bruise was much smaller
than one produced during life.

WOUNDS.

A wound is defined as the forcible solution of continuity
of the soft tissues of the body including the skin or mucous
membrane. Medico-legally wounds have been classified as—

1. Incised wounds.

2. Punctured wounds.
3. Lacerated wounds.
4. Contused wounds.
5. Gunshot wounds.

1. Incised wounds.—An incised wound is produced
by a sharp cutting instrument, such as a knife, razor, a pair of
scissors, gandasa, chopper, axe, hatchet, scythe, kookrs, etc.

The charactérs of an incised wound.—The incised
wound is always larger than the weapon causing it, on account
of the retraction of the divided tissues. It is somewhat
spindle-shaped and gaping, its superficial extent being greater
than its depth. This gaping is greater in deep wounds when
the muscle fibres have been cut transversely or obliquely. Its
edges or margins are smooth, even, clean-cut, well-defined and
everted. While describing an incised wound it is always
necessary to note its direction. The commencement of the
wound is deeper, and it gradually becomes shallower and tails
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off towards the end, but no direction is noticed, when the
weapon has not been drawn while inflicting a wound.

The bleeding in the case of incised wounds is usually
much more than in the case of other wounds, and it may be
so severe as to cause death, especially if a main artery has
been cut.

2. Punctured Wounds.—These are termed penetrat-
ing wounds when, passing through the tissues, they enter a
cavity of the body and injure an important internal organ. Both
punctured and penetrating wounds are produced by a piercing
or stabbing instrument, such as a bayonet, spear, dagger, pick-
axe, arrow, needle, pin, etc. The point of the instrument may
be sharp or blunt.

The aperture of a punctured wound is a little smaller than
the weapon used, due to the elasticity of the skin. Its edges
should be carefully examined to find out the nature of the
weapon used. They are clean-cut and the wound is fusiform
or diamond-shaped, when a double-edged weapon has been
used. The edges are wedge-shaped, when one side of the
blade is sharp, and the other blunt,

Great care should be taken in probing these wounds. If
necessary, a blunt probe or catheter should be used.

External heemorrhage is not a criterion of the danger to
life. There may be very little external haemorrhage and yet
profuse hzmorrhage may take place internally owing to
some vital organ having been penetrated.

In the case of punctured wounds perforating a part of the
body there are two wounds, one, a wound of entry and the
other, a wound of exit. The wound of entry is usually larger
with inverted margins, and the wound of exit is smaller and
has everted margins. The margins of the entrance wound
may be found everted, when a weapon is rough and rusty.

In some cases two or more punctures may be found in the
soft parts with only one external orifice. This shows that the
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instrument had been partially withdrawn after it pierced
the tissues, and thrust again in a new direction.

Sometimes it is argued that a punctured wound may
have been caused by a fall on a broken piece of glass,
earthenware or a piece of stone. In that case fragments of
such broken articles will be found embedded in the soft
tissues.

3. Lacerated Wounds.—These are produced by
violent falls on a sharp and hard projecting surface, by
machinery and railway accidents, by finger nails and teeth-
bites, by claws and horns of animals and by projecting nails,
These wounds do not generally correspond in shape or size to
the weapon producing them. Their margins are jagged, torn,
irregular and swollen. The tissues are torn and the skin
beyond the seat of injury is ecchymosed. Hamorrhage is
not very extensive owing to the fact that the arteries are torn
across irregularly, and not evenly cut.

4. Contused Wounds. These are ordinarily pro-
duced by a blunt weapon, such as, a /a#%7, club, crowbar, stone,
brick, etc, or by a cutting instrument, when considerable
force is used or when its blunt edge is used or when some-
thing in the form of a pugrie intervenes between the weapon
and the part struck. The wounds are usually accompanied
by a considerable amount of bruising of the surrounding
and underlying tissues, and have inverted and irregular
margins. Hamorrhage may be very little in some cases.

Occasionally wounds produced by a blunt weapon look
like incised wounds, when inflicted on tense structures covering
the bones, such as the scalp, shin, etc., or by a fall on the knee
or elbow, when the limb is flexed. In such cases hair bulbs
at the base of the wound should be examined. They will be
found cut, if the wound is caused by a cutting instrument,
but crushed if produced by a blunt weapon. Again, in the case
of the latter there will always be a certain amount of con-

M. J.—12
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tusion and irregularity of the margins, when seen with a lens,
Similarly wounds produced by pieces of glass, broken
crockery or sharp edges of a stone have the characters of
incised wounds, but the margins are found irregular, inverted
and contused, if examined carefully with a lens.

5. Gunshot Wounds.—These are injuries produced
by projectiles discharged from fire arms. They generally
produce two wounds or apertures ; viz., one of entrance and
the other of exit. In the case of shot guns and muzzle loading
guns there may be several wounds on account of several pro-
jectiles issuing from a single discharge.

When the wound of entrance is present but no exit wound,
it means that the bullet is lodged in the body except in those
cases in which a hard bullet by coming in contact with a bone
is so deflected as to pass out by the same orifice as it entered.
If the bullet is lodged in the body, it must be taken out by
any means if death has occurred, as it forms inherent
evidence of the greatest value. While searching for a bullet
it must be borne in mind that it takes a very erratic and
circuitous course while passing through the body. In one
case of suicide a bullet entered the mouth, and was found
lodged under the left scapula after a good deal of dissection
at the post-mortern examination. In another case a man who
was working in a field, was shot in mistake for a black buck
while in a squatting position. On post-morten examination
the bullet was found to have entered the outer side of the
left arm and came out at its inner side. It again entered the
body at the second left intercostal space and the left
lung, passed out of it at its root, entered the right lung
near its root, passed out at its base, and lodged itself in a
flattened condition on the inner side of the right eighth rib
causing its fracture.

When the bullet is found, it should be sent in a sealed
packet to the superintendent of police.
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In a case where death has not occurred, the bullet should
be located by means of X-rays, if available.

The wound of entrance is usually small and round, having
inverted edges, and ecchymosis round about it. Wadding, a
piece of clothing or other debris may be found lodged in the
wound. The wound of exit is usually large, with torn, irregular
and everted edges ; but the edges of both the wounds of entry
and exit may be found everted in fatty persons, due to pro-
trusion of fat in the wounds, or to the expansible action of
the gases generated during decomposition of the body.

Moreover the appearances of these wounds depend largely
on the shape of the projectile, its velocity and the distance of the
Jivearm.

1. The Shape of the Projectile.—Large bullets
cause greater damage to the structures than small ones. The
shape of the wound is usually round, but it is oval, when
the bullet strikes the body obliquely. Round bullets produce
wounds having the characters of contused and lacerated
wounds. They cause extensive laceration of the tissues and
communited fractures of the bones, if they strike the body at
a right angle ; but their course is deflected, if they strike the
body at an angle other than the right, or sometimes their
course is arrested by coming in contact with buttons or other
hard articles carried in a pocket.

Conical bullets produce much less laceration than the
round ones, and the wounds produced by them are punctured
in appearance. The conical bullets rarely split, though round
ones do so very often.

The modern bullets used in army weapons have the shape
of an elongated cone and owing to the great velocity usually
pass straight and direct through the body without any deflec-
tion or deviation, and without causing much damage. The
wounds of entry and exit are almost circular and similar in
appearance without any bruising or laceration of the surround-
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ing parts. Such wounds also heal very rapidly. Even the
wounds caused by such bullets in the brain, lungs or intestines
often run a perfectly normal course, and heal without any
difficulty.

Expanding, grooved, Dum-dum bullets are very destructive
in character, and produce extensive wounds with ragged
margins.

Fragments of shell, when it bursts, are also destructive and
cause extensive wounds.

Irregular missiles, such as pieces of stone, iron, kankar,
beads of brass or nickel anklets or wristlets, seeds, etc., used
in muzzle loading guns produce several irregular, lacerated
wounds, and the exit wounds are larger than the entrance
wounds. In one case several kankars managed to penetrate
the lungs of an old woman, who was shot with a muzzle
loading gun. The woman died of gangrene of the lungs after
three months’ stay in hospital.

Wadding and gunpowder may penetrate the internal
organs of the body and cause death, if a fire-arm is discharged
within four inches of the body without any bullet.

2. Velocity of the Projectile—The hullet, when it
penetrates the body at a high velocity, produces clean, circular,
punched out wounds or only slits as in stabbing wounds,
while with a low velocity it causes contusion and laceration of
the margins and great damage to the tissues through which it
passes. The track made by the bullet widens as it goes
deeper. This is the reverse of a punctured wound. When
the force or momentum is all spent up, the bullet does
not penetrate the body, but grazes the skin and produces
‘a mere contusion.

. 8. Distance of the Firearm.—If the weapon is
discharged very close to the body, within a few inches or
in actual contact, subcutaneous tissues over an area of two or
three inches round the bullet opening are lacerated and,
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the surrounding skin is scorched and blackened by smoke
and tattooed with unburnt grains of gunpowder. The hair
gets singed, and the clothes are burnt owing to the flame
of the gas. If the powder is smokeless, there will be no
blackening of the skin, but there may be a greyish or whit