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Introduction
India’s 45 year old abortion law is in
for massive changes with the Health Ministry
mulling revolutionary amendments to address
the challenges of our times.
The most
sweeping of the proposed amendments
relates to scrapping of the legal age limit for
aborting a foetus that is bound to die due to
medical malformations. This is the first time
experts have agreed on a provision in the law
to do away with gestational age limit in cases
where survival of the foetus is impossible for
medical reasons and where the foetus is
incompatible with life.
But relaxations are now being considered not
just for couples whose babies develop life
threatening conditions after 20 weeks of
pregnancy but also for a special set of women
who get pregnant due to a set of conditions
which have been defined. This set of special
mothers, as being proposed, includes victims
of sexual crimes (rape and incest), widows
and even single mothers. For this special
category, a second set of amendments being
suggested allows medical termination of
pregnancy when the foetus is between 20 and
24 weeks.

The third, equally important amendment
being proposed to the law, is relaxing it to
allow AYUSH doctors, ANMs and staff nurses
to conduct medical termination (through use
of medicines) of pregnancy. “The proposal is
limited to allowing AYUSH doctors, nurses and
ANMs to conduct only medical abortions and
not surgical abortions” said an official privy to
amendments. (1)
Ethical issues surrounding the prevention of
unwanted pregnancy have been discussed and
debated for many years. This has provoked
legislative and judicial action in an effort to
codify some of the ethical values involved.
Pregnancy Termination:In the matter of pregnancy termination, the
ethical and legal issues currently revolve
around the competence and quality of medical
services, the rights of dependant minors to
obtain or give their own consent for the
procedure, the concept of legal viability, and
the competing interests between fetal rights
and the rights of women to terminate
unwanted pregnancies. (2) In the light of
recent proposal of Government of India for
amendment in the MTP Act 1971, the issue
needs to be debated by the forensic medicine
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faculty in the interest of the aggrieved
stakeholders.
A newer and more recent ethical question in
termination of pregnancy centers around the
increasing survival rates among very low
birth weight infants and its implications for
the revision of the definition of viability. The
U.S. Supreme Court set viability as the limit of
abortion. A survey of neonatal intensive care
units in 1975, led to the conclusion that
infants born before 24 weeks and weighing
less than 600 gm. at birth were not viable. (3)
However, improvement in neonatal care has
led to the survival of infants at 23 weeks and
weighing more than 500 gm. (4)
A consistent majority of the public believes
that abortion is immoral in most cases. (5, 6)
None the less, overwhelming majority
believes that abortion should be available in
cases of rape, incest and severe genetic
abnormality. However, a large majority of the
people consistently say that although they
believe abortion to be wrong or immoral, the
ultimate decision should be made by the
woman and her physician rather than by
legislatures. In India, the matter of
termination of pregnancy is often not based
on the perceptions of the woman herself,
rather religious, socioeconomic and societal
pressures play a significant role in influencing
her decision.
Medical Termination of Pregnancy Act:This act was passed by the Indian
Parliament in 1971, as a health measure. (7) It
came into force in 1972. Broadly the act
provides for the termination of pregnancy on
medical, social, humanitarian, and eugenic
grounds, up to 20 weeks of gestation in a safe
environment by a recognized, registered and
adequately qualified medical practioner. The
relevant parts of the Act include:
Ground for MTP:
The law should clearly and explicitly state
grounds n which a MTP can be undertaken.
These are:
1.
To avoid dangers to the life or risk of
physical or mental health hazards of the
woman.
2.
To permit termination of pregnancy
arising from sex crimes like rape, incest, or
intercourse with a lunatic woman, on
humanitarian grounds.

3.
When there exists substantial risk that
the child, if born, will suffer from deformity or
disease.
4.
Pregnancy arising out of failure of use
of contraception.
Place:
The law defines the place where MTP
can be performed:
1.
Government and quasi-government
hospitals.
2.
MTP centres approved by the
government.
These centres are given approval if facilities
for safe MTP are available such as:
i.
Safe and hygienic environment.
ii.
Operation table.
iii.
Instruments for abdominal and
gynecological operations.
iv.
Equipment
for
anesthesia,
resuscitation and sterilization.
v.
Availability of drugs and infusions.
The Government-B form must be displayed at
such approved centres.
Duration of Pregnancy:
The termination of a pregnancy for an
acceptable indication can be undertaken as
follows:
1.
Pregnancy up to 12 weeks of gestation
on the basis of opinion of one registered
medical practioner.
2.
Pregnancy between 12 weeks and 20
weeks of gestation on the basis of opinion of
two registered medical practioners.
Medical Opinion:
The doctor’s opinion is formed in good faith
that:
1.
The continuation of pregnancy would
involve risk to the life of the woman or grave
injury to her physical or mental health.
2.
There is a substantial risk of the child
born with deformity or disease.
3.
The pregnancy has resulted from a
rape.
4.
The pregnancy has resulted from
failure of a contraceptive method or device.
Consent:
1.
An adult woman aged 18 years and
above, can herself give valid consent for the
operation.
2.
In the case of minors or lunatics,
consent of the guardian is required.
Medical Records:
1.
All records must be kept confidential.
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2.
Periodically records must be sent to
the Civil Surgeon in Form II.
3.
All records must be maintained for 5
years.
Age of Viability of Foetus:
According
to
Websters
Encyclopedic
Unabridged Dictionary of the English
Language, viability of a fetus means having
reached such a stage of development as to be
capable of living, under normal conditions,
outside the uterus. Viability exists as a
function of biomedical and technological
capacities, which are different in different
parts of the world. As a consequence, there is,
at the present time, no worldwide, uniform
gestational age that defines viability. (8) There
is no sharp limit of development, age, or
weight at which a human fetus automatically
becomes viable.(9) According to studies
between 2003 and 2005, 20 to 35 percent of
babies born at 23 weeks of gestation survive,
while 50 to 70 percent of babies born at 24 to
25 weeks, and more than 90 percent born at
26 to 27 weeks, survive.(10) It is rare for a
baby weighing less than 500 g (17.6 ounces)
to survive.(9) A baby's chances for survival
increase 3-4% per day between 23 and 24
weeks of gestation and about 2-3% per day
between 24 and 26 weeks of gestation. After
26 weeks the rate of survival increases at a
much slower rate because survival is high
already. (11)
There are several factors that have an impact
on the chance of survival of the baby. Two
notable factors are age and weight. The baby's
gestational age (number of completed weeks
of pregnancy) at the time of birth and the
baby's weight (also a measure of growth)
influence whether the baby will survive. Other
major factors include race and gender. For a
given weight, Black babies have a slightly
better chance of survival than White, while
most other races have a rate between the two.
Male infants are slightly less mature and have
a slightly higher risk of dying than female
infants.
According to the legal definition, abortion
means expulsion of products of conception
from the uterus at any period prior to full
term. Law makes no distinction between
abortion, miscarriage and premature labour
whereas medically abortion is defined as the
spontaneous or induced expulsion of products
of conception before viability (28 weeks)

whereas premature labour is delivery of fetus
after 28 weeks of pregnancy up to 40th week.
(12) It is not possible to fix the actual date of
conception even when the exact date of
fruitful coitus is known, because the union of
spermatozoon and ovum occurs at a variable
time after coitus. In some it may occur within
few hours, while in others after a few days. In
India, USA and elsewhere, the law does not lay
down any limit for the duration of pregnancy.
According to Family Planning Association of
India, an estimated four million unsafe
abortions are carried out every year in the
country, and about 20,000 women die due to
such abortions. Abortions carried out for the
purpose of female feticide are generally ‘midtrimester’ and involve greater risk. (13)
Discussion & Conclusions:
1.
The proposed amendments in the MTP
Act, 1971 by Ministry of Health of the
Government of India are the outcome of the
legal flaws in the present act. The Punjab &
Haryana High Court has recently declined an
abortion prayer of a mother of 12 year old
pregnant rape victim. (14) The girl’s mother
had moved the high court seeking directions
to the authorities to abort the child since the
victim was a minor. She had apprehended
danger to the girl’s life if the pregnancy was
continued. The girl’s mother went to Kalpna
Chawla Medical Hospital in Karnal for
termination of the victim’s pregnancy but was
refused the same on the ground that the girl
was 28 to 30 weeks pregnant. Following this
the mother approached the high court which
again denied the termination of pregnancy of
the minor after the medical opinion of board
of doctors that there was no danger to the life
of the child if the pregnancy is allowed to
complete.
Legally it may sound to be right keeping in
view the length of pregnancy which was more
than 20 weeks but medical board only
commented about the well being of the foetus
and ignored the long term consequences of
the mental trauma for the victim and the
family in contradiction of the guidelines of the
act.
2.
Secondly, the proposed amendment to
allow medical termination of pregnancy in
cases when the fetus is between 20 and 24
weeks in case of special mothers which
include victims of sexual crimes (rape and
incest), widows and even single mothers. The
6
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change in the maximum period from 20 to 24
weeks seems to be without explainable
grounds and can be increased to 28 weeks, the
age of viability of fetus, which is consistent
with the medical definition of the term
‘abortion’ and also the U.S. Supreme Court
decision to set viability as the limit of medical
termination of pregnancy.
It was a case of rape of a minor with evident
chances and risk of mental health hazards of
the minor mother and there is the need to do
away with the legal age limit in cases where
the pregnancy if allowed to complete, will
have mental health hazards on the health of
the victim like in the proposed amendment to
scrap the age factor of the fetus in case where
its survival is impossible for medical reasons
and where the foetus is incompatible with life.
3.
The third amendment being proposed
to the law is relaxing it to allow AYUSH
doctors, ANMs and staff nurses to conduct
medical termination (through use of
medicines) of pregnancy i.e. to conduct only
medical abortions and not surgical abortions.
This proposal may not stand up to the legal
parameters wherein the courts have banned
the use of allopathic medicines by the medical
professionals who are not trained in
allopathic system of medicine. Also, there is
no urgency to allow this group of medical
professionals
for
performing
medical
termination of pregnancy as the services of
trained medical professionals can be availed
for a woman requiring pregnancy termination
and the services of the medically trained
nurses need to be utilized for assisting the
trained experts instead of allowing them to
conduct medical termination in the best
interest of the patients.
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prosthesis for the knee replacement
surgeries.
Introduction
Indian population due to their own
Rigor mortis (death stiffening or
lifestyle,
bear a higher risk of compressive
cadaveric rigidity) is a state of stiffening of
forces
on
patellofemoral joint while
muscles, after death Quadriceps angle is an
performing excessive knee flexion during
angle between ligamentum patellae and the
crossed leg sitting and attaining a squatting
extension of line formed by quardiceps
posture.[1] Measuring Q angle is also
femoris muscle with its apex at the centre of
helpful in female patients who perform
patella. It is used for the diagnosis of
knee joint stressing activities more
patello-femoral dysfunction like Patellofrequently.
femoral pain syndrome and Patellar
Dr. Sanna Mahmood
Phone: +91- 9858061610

subluxation [1]. As these patellofemoral
problems are common knee problems
among
young
active
individuals.
Measurement of Q-angle is required when
designing
total
knee
replacement
prostheses. Increased Q-angle indicative of
extensor mechanism misalignment.
The study of Q angle is important as
there is paucity of literature regarding Qangle in North Indian Population. Apart
from serving a baseline data for sexual
dimorphism for forensic significance, it may
also become a guideline for designing

MATERIAL METHOD
The present cross sectional study
was carried out in 1000 limbs of 500
individuals (250 males and 250 females).
Subjects belonged to North Indian states
(J&K, Punjab, Haryana, Himachal Pradesh,
Rajasthan, Uttar Pradesh, Uttrakhand,
Delhi). Subjects were chosen by simple
random method. Subjects were from M.M.
University students, staff members and
people residing in M.M. University campus.
Prior informed written consent was
taken from subjects both in English and
8
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vernacular. The North Indian adults less
than 18 years and more than 50 years were
excluded from this study. Manual labourers,
long distant runners, athletes, cyclists,
adults with gross deformity of pelvis and
lower limbs were also excluded from this
study. The instruments used were
Goniometer, Marker pen and Thread. The
goniometer method as described by Jha and
Raza in year 2000, was adopted for the
measurement of Q-angle.[2]
Subject was made to lie on
examining table with knee flexed at 30°,
Anterior superior Iliac spine (ASIS) was
marked, then centre of patella (CP) was
marked by drawing outline of patella with
marker pen and centre of patella was then
ascertained as a point of intersection of
maximum vertical and transverse diameter
of patella. Then mark the Tibial tuberosity
(TT). Thread was pulled taut from ASIS to
CP as shown in figure 1. Fulcrum of
Goniometer was placed with – one limb of
goniometer on thread, and other limb on
imaginary line from CP to TT as shown in
figure 2. The angle thus formed between
two limbs of goniometer was directly read
and recorded as quadriceps angle of the
subject for that limb. Method was repeated
for the opposite side and both values of Q
angle were recorded.
To determine the dominant and non
dominant side - the subject was asked to do
certain activities such as kicking the ball, to
walk- first step, jump on one leg was
observed.
The objectivity of the data was ensured by
taking measurements directly from the
subject instead of from photographs, which
are less reliable. Measurements were taken
thrice for each individual to ensure the
accuracy.
The
measurements
were
statistically analyzed by applying t-test
using SPSS version 15 (arithmetic mean and
Standard deviation were calculated and
tabulated). The p value (the level of
significance) was calculated. Results were
considered significant if p ≤ 0.05.
RESULTS
Q angle between dominant side of
males and females
According to table 1, Mean Q-angle
on the dominant sides of males was

observed to be 22.13° ± 5.90°. While, this
angle was 25.34° ± 5.85° on the dominant
sides of females, this difference is highly
significant (p < 0.001). Even though males
have a higher muscle mass on their
dominant sides, leading to a greater value of
the Q-angle, the anatomical differences in
the shape of pelvis and overall bony
architecture proved to be the main
determinant
of
Q-angle,
thereby
manifesting as a greater value in females as
compared to the males.
Q-angles between non-dominant
side of males and females
In the present study, mean Q-angle on the
non-dominant sides of males was 20.53° ±
5.70° and for the females, this value was
observed to be 26.11° ± 6.70°, this
difference was highly significant (p < 0.001)
as shown in table 1. Difference in the
stature and width of pelvis could explain the
relatively larger Q-angles observed in
females, as compared to males. Females, in
general, have a shorter stature and a wider
pelvis. The combined effect of these factors
leads to an increase in the angle of insertion
of the quadriceps tendon over the patella,
thereby increasing the Q-angle.
DISCUSSION
Majority of published studies indicated
a Q-angle of 10° to 15° for the dominant
side in males.[3,4] But, in the present study,
we observed that this value was 22.13° ±
5.90°. This was highly statistically
significant (p < 0.001) as shown in table 2.
These results indicated that Q-angles on the
dominant side of north Indian males were
significantly more than the Western
literature.
Table 2 revealed Q-angle for non dominant
sides of males in the present study was
20.53° ± 5.70°. As compared to other
studies in the literature, this value was
found to be more significant (p < 0.001).
Most of the previous studies have analysed
relatively smaller number of subjects.[4]
The results of present study which
consisted of 250 males were therefore
more reliable.
Table 4 shows that most studies in
the English literature show mean Q-angle of
dominant sides of females to be between
10° and 14°.[4] All these studies have been
9
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conducted on 100 or less subjects. In
studies where more than 100 subjects were
analysed the Q-angle found to be relatively
more.[5] Mean Q-angle for dominant sides
of females in the present study was
observed to be 25.34° ± 5.85°. These results
were highly statistically significant (p <
0.001).
According to table 5 the mean Q-angle for
non dominant sides of females in the
present study was found to be 26.11° ±
6.70°. Livingston in 1999 conducted a study
on 24 subjects and quoted a Q-angle of
12.2° ± 5.2°.[3] Later on Herrington et al,
Jaiyesimi et al, Veeramani et al conducted
similar studies with a larger sample size
and found Q-angle to be around 14.5°.[4,5]
In a recent study conducted by Omololu on
123 subjects showed a mean Q-angle of
nearly 21°.[6] It can therefore be inferred
that there was no normal fixed value of Qangle in the published literature. Our value
of Q-angle 26.44° was statistically
significant. (p < 0.001).
Measurement of quadriceps angle (Q-angle)
is an important clinical test for the
diagnosis of patello-femoral dysfunction
like patello-femoral pain syndrome and
patellar subluxation. Q-angle reflects the
effect of quadriceps mechanism on the knee.
When assessed correctly, it supplies very
useful
information
concerning
the
alignment of lower extremity. Measuring Qangle is also necessary in female patients
who performed knee joint stressing
activities
more
frequently.
Indian
population, due to their own life style, bear
a higher risk of compressive forces on
patello-femoral joint while performing
excessive knee flexion during crossed leg
sitting and attaining a squatting posture.[1]
The mean Q-angle reported in literature
varies in different populations.[2,5,6] This
could be due to several factors such as
differences in age, gender and height of the
subjects. In addition, the method of
measurement of Q-angle varies from study
to study. The positions of body and foot as
well as the degree of contraction of
quadriceps muscle play a crucial role in
determining the Q-angle.
The present study was initiated with the
aim to create base line demographic data of
Q-angle for apparently healthy North Indian

population and to compare the present
study data with accessible published data
with in India and non-Indian population.
Further, we wanted to document any
difference in Q-angle between males and
females and observe any difference
between the Q-angle according to the
footedness of the individual (dominant or
non-dominant sides).
There is difference in the Q angle values
between Indian and western literature. For
the total knee replacement surgery, the
prosthesis were borrowed from western
countries and then according to that they
were made in India. So, after a particular
period of time the knee replacement
surgeries fail because of variability in Q
angle between Indian and western
population. So, it is needed to create a
baseline data of Q angle in Indian
population. So, that we can make our own
prosthesis according to our Q angle values.
Moreover, there is lot of diversity in India
regarding culture, religion, environment etc.
so, we need multicentre study.
Conclusion
The present study concluded that in males,
the mean Q-angle was significantly more on
the dominant side as compared to the nondominant side. While in Females, the mean
Q-angle was significantly more on nondominant side as compared to dominant
side. In dominant side of males mean Qangle was 22.12° while in the dominant side
of females, mean Q-angle was 25.05° and
the difference was statistically significant.
In non-dominant side of males, the mean Qangle was 20.05° & in the non-dominant
side of females, the Q-angles was 26.44° and
the difference was highly significant. The
mean Q-angle in females was greater than
that of males. This difference was observed
due to anatomical difference in bony
architecture between males & females. This
showed sexual dimorphism. In the present
study the values of mean Q-angle were
significantly higher than depicted in the
Western literature. This mandated the
requirement of change in the design of total
knee arthroplasty prosthesis for Indian
population.
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Table 1- Comparison of Q angle between dominant and non dominant sides in males and
females
Side

Male (MEAN±S.D.) in
degree

Dominant
Non Dominant

22.13 ± 5.90
20.53± 5.70

Female (MEAN±S.D.) in
degree

25.34±5.85
26.11±6.70

difference

p value

3.21
5.58

(significance
level)
≤ 0.001***
≤ 0.001***

P ≤ 0.001***- highly significant
Table- 2 Q-angle of Dominant side of males
Study
Livingston et al 3
Herrington et al 4
Jaiyesimi et al 5
Omololu et al 6
Veeramani et al 7
Present Study

No.of Subjects (N)
N=26
N=51
N=200
N=354
N=100
N=250

Q-angle (MEAN±S.D.) in degree
9.5± 4.6
11.3± 4.9
12.20± 3.96
10.7 ± 2.2
11.24 ±1.67
22.13± 5.90

p-value
<0.001*
<0.001*
<0.001*
<0.001*
<0.001*
--------

*p < 0.001; Highly Significant

Table- 3 Q-angle of Non Dominant side of Males
Study
Livingston et al 3
Herrington et al 4
Jaiyesimi et al 5
Omololu et al 6
Veeramani et al 7
Present Study

No. of Subjects (N)
N=26
N=51
N=200
N=354
N=100
N=250

Q-angle (MEAN±S.D.) in degree
10.4± 5.7
11.6± 5.2
10.378 ± 3.490
10.5 ± 2.6
10.24 ±2.29
20.53± 5.70

p-value
<0.001*
<0.001*
<0.001*
<0.001*
<0.001*
--------

*p < 0.001; highly significant
Table 4- Q-angle of Dominant side of Females
Study
Livingston et al 3
Herrington et al 4
Jaiyesimi et al 5

No. of Subjects (N)
N=24
N=58
N=200

Q-angle (MEAN±S.D.) in degree
10.5± 4.2
13.3± 5.5
17.085± 3.63

p-value
<0.001*
<0.001*
<0.001*
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Omololu et al 6
Veeramani et al 7
Present Study

N=123
N=100
N=250

21.0 ± 4.8
14.48 ±1.76
25.34± 5.85

<0.001*
<0.001*
--------

*p < 0.001; Highly significant
Table 5- Q-angle of Non-Dominant side of Females
Study
Livingston et al 3
Herrington et al 4
Jaiyesimi et al 5
Omololu et al 6
Veeramani et al 7
Present Study

No. of Subjects (N)
N=24
N=58
N=200
N=123
N=100
N=250

Q-angle (MEAN±S.D.) in degree
12.2 ± 5.2
14.4± 5.2
14.837± 3.467
20.9 ± 4.6
14.48 ±3.03
26.11± 6.70

p- value
<0.001*
<0.001*
<0.001*
<0.001*
<0.001*
--------

*p < 0.001; Highly significant
Figure 1 - Thread held from Anterior Superior Iliac Spine to Centre of Patella after areas marked
by marker

Figure 2- Goniometer placed at centre of patella
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therefore may be taken as legally acceptable
indicator of age. In long bones there are
Introduction
generally three centres or loci of growth or
In law, the crime and punishment is
ossification. These are
entirely based on criminal responsibility
a) Diaphysis: which is a growth centre
and this is dependent on the age of the
person [1]. Determination of age of a person
with in the shaft of the bone.
is a common problem that demands
b) Proximal epiphysis: which is the
forensic expertise and is an important
growth centre of the proximal end
of bone.
criterion in the establishment of identity of
an individual [2]. Age can be estimated by
c) Distal epiphysis: which is the
following parameters:
growth centre of the distal end of
1.
bone.
Physical development: height,
After puberty the process of growth in
weight, Secondary sexual characters
like appearance of axillary and
length of the long bones stops at different
pubic hair, development of breast
ages in different parts of different long
and menarche (in females) and
bones. This stoppage of growth process is
development of external genitalia
indicative on x ray examination by fusion of
the epiphysis with its respective diaphysis.
and erection (in males).
2.
Clinical examination: teeth for
Appearance of ossification centre at the
eruption.
distal end of radius is 2 years and fusion of
3.
Radiological
examination:
of
epiphysis is 18-19 years, for ulna it is 5-6
diaphyseo-epiphyseal union of long
years for appearance and 17-18 years for
fusion. Ages of appearance and union of
bones.
epiphyses with diaphysis, considered to be
The diaphyseo-epiphyseal union is
a reliable guide. The process of appearance
universally present in all individuals and
13
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and union of ossification centres has a fairly
definite sequence and time that makes it
reliable age indicator [3]. It has also stated
that the study of epiphyseal union of bones
is considered a reasonable scientific and
accepted method for age determination by
the law courts all over the world [4].
Material and Method
Our study comprises of 200 cases (100
males and 100 females) in the age group of 15
to 21 years at Forensic Medicine department
and Radiology department of M.M.I.M.S.R,
Mullana, Ambala, India. The Chronological
Age was noted using information on the
certificate of proof of Birth date. X-ray of wrist
joint showing lower end of Radius and Ulna
were studied. Radiographs of all subjects were
studied and age was estimated by criteria of
union as follows:
Degree 0: A dark radiolucent line seen
throughout the length of the epiphyseal and
metaphyseal joining surfaces(Union not yet
commenced)
Degree 1: Radio-opaque area is seen in the
middle or on either side of the epiphyseal
and metaphyseal joining surfaces (Union
commenced)
Degree 2: Radio-opaque area is more than
half of the epiphyseal and metaphyseal
joining surfaces (Union incomplete)
Degree 3: Radio-opaque area is seen in the
entire length of the epiphyseal and
metaphyseal joining surfaces (Union
Complete)
Observations and Result
In males no fusion was seen at distal
end of ulna and radius before the age group
of 17-18 years, whereas among females the
age group was of 16-17 years.100% of
males showed complete fusion at the distal
end of radius and ulna after the age group of
18-19 years. Whereas 100% of females
showed complete fusion at the distal end of
radius after the age group of 17-18 years
and of ulna at age group of 18-19 years.
Discussion
The present study is comparable to
the study done by Greulich and Pyle, the
only difference is that the present study

gives an age group of 17-18 years for fusion
of lower end of radius and ulna in females
and 18-19 years for the fusion of lower end
of radius and ulna in males. Whereas they
gave the exact age of fusion of lower end of
radius and ulna of 18 and 17 years of males
and females respectively [5]. The age at
which epiphyseal union in bones occurs is
influenced by climatic condition, hereditary
factors, nutritional status, socioeconomic
factors, geographical location etc [6]. Hence
it is seen that the various studies that have
been conducted in India and abroad have
recorded appreciable variations in the time
of union of epiphysis with their respective
diaphysis.
Conclusion
From the present study it can be
concluded that complete fusion of distal end
of radius and ulna occurs at almost same
time in males after the age group of 18-19
years. On the other hand complete fusion of
distal end of radius and ulna occurs at
different time in females. The age of fusion
of Ulna is 18-19 years and of radius is 17-18
years.
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Table no. 1
No. of males and females showing union complete at
distal end ulna in different age group
Age
No.
Percent No. of Percent
grou
of
age
femal
age
es
p
mal
(year
es
s)
150
0
0
0
16
160
0
3
30%
17
1714
46.67%
20
80%
18
1820
100%
25
100%
19
1910
100%
20
100%
20
2020
100%
10
100%
21
Total
64
64%
78
78%
Table no. 2 showing No. of males and females
showing union complete at distal end radius in
different age group
Age group
No. of
Percen No. of
Percen
(years)
males
tage
females
tage
15-16

0

0

0

0

16-17

0

0

2

20%

17-18

15

50%

25

100%

18-19

20

100%

25

100%

19-20

10

100%

20

100%

20-21

20

100%

10

100%

Total

65

65%

82

82%

Fig 1 degree 0 (Union not yet commenced)

Fig 2 showing degree 1 (Union commenced)

Fig 3 showing degree 2 (union incomplete)

Fig 4 degree 3 (union complete)
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Abstract
Road traffic injuries are one the major causes of
morbidity and mortality especially in developing
countries including India. The purpose of the present
study was to analyze the pattern of injuries and causes of
death in road traffic accidents and suggest the
precautions and measures for prevention. The study was
carried out on 150 victims who died of road traffic
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accidents and were autopsied at Deptt. Of Forensic
Medicine, MMIMSR, Mullana, during the period from
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December 2013 to May 2015.
The study shows that the deaths were maximum
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in the age group of 21 to 30 years (28%). Among the
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victims males were 90% and females were 10%. More
number of deaths occurred in afternoon and evening
hours. Lacerations, abrasions and contusions were the
more common injuries. Intracranial injuries was the
most common cause of death. Most of the deaths
occurred between 24 hours to 1 week after the accident.
Keywords: Road traffic accidents, Injuries, Victims .
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force of violence to more resistant organs
Introduction
inside the abdominal cavity which get
Accident is defined as an occurrence
injured. Contusions or lacerations of the
in a sequence of events which usually
lungs and the heart may be produced by
produces an unintended injury, death or
1
blows from a blunt weapon or by
property damage. A WHO advisory group
compression of the chest even without
defines accident as an unpremeditated
1
fracturing any bone of the thorax or
event resulting in recognizable damage.
showing marks of external injury. So there
Recent report (2011) has shown 1.42 lac
is always a possibility of fatal thoracofatalities and 5.5 lac grievous injuries are
abdominal injuries to be unnoticed leading
due to road traffic accidents on Indian
to their late detection and fatal outcome.
roads. These numbers translate into one
Moreover injuries to the chest and abdomen
road accidents in one minute and one road
are commonly associated with injuries to
accident death every four minutes. However
other parts of the body. Hence, the presence
this is an underestimate as not all injuries
of intra-thoracic and intra-abdominal
are reported to police.2 The road traffic
injuries may be overlooked or discovered
accident has always been a leading cause of
later.3
blunt trauma throughout the world.
Head injury is a major public health
Subsequent to blunt trauma, the thoracic
problem and has already attained epidemic
and abdominal walls may show abrasions
proportions in India.6The number of head
or bruises but abdominal wall usually
injury cases is expected to increase further
escapes gross injury by transmitting the
16
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due to urbanization, increased vehicular
load and high speeding.4
Hemorrhage and shock, injury to vital
organs, vagal inhibition, neurogenic shock,
embolism etc. can be the different
immediate causes of death and secondary
infection,
complications
of
injuries,
mismatched blood transfusion etc. can be
different late causes which lead to fatalities
in Road traffic accidents.3
The global rate of death from Road Traffic
Injuries was 19.2 per 10,000 population in
2002.13 In 2004, more than 3 lakh accidents
and more than 90,000 deaths have been
reported in India.14 RTAs have been
regarded as the third deadly killer, next to
heart disease and cancer according to an
expert study group appointed by
Government of India.5
The state of Haryana has been grouped
under “High Accidental prone area” on the
basis of percentage share of death due to
unnatural causes.6 State of Haryana secures
third place in the list of most deaths in
RTA’s across India with 143 deaths per
million against national average of 90 per
million population.7
Maharishi Markandeshwer Institute of
Medical Sciences and Research being a
tertiary care center where cases are being
referred from nearby hospitals for further
management, is considered a suitable place
for conduct of such type of study.
Keeping above facts in view it is planned to
conduct a study on “INTERPRETATION OF
INJURIES AND CAUSES OF DEATH AMONG
VICTIMS OF FATAL ROAD TRAFFIC
ACCIDENTS” in Ambala district. The study
would cover the entire gamut of factors that
influence road traffic accidents. Besides,
features pertaining to road users, day wise
pattern of accidents, severity of injures,
duration of survival of victims, types of
skull fractures sustained, types of
intracranial hemorrhage involved and
injuries involving other different parts of
body was studied in detail. An in-depth
evaluation of pattern and distribution of
injuries in this region will provide valuable
information for the investigation authorities
in identification and prosecution of those
responsible for an accident case and health

planners and police department in
developing an effective interventions or
preventive measures to save the precious
human lives from road traffic accidents.
METHODOLOGY
The study area was the department of
Forensic Medicine, MMIMSR, Mullana,
DistrictAmbala. All the cases of fatal road
traffic accidents subjected to medico legal
autopsy at the department of Forensic
Medicine, MMIMSR, Mullana, during the
period from December 2013 to May 2015
were studied. Police records- Information
pertaining to the time and manner of road
traffic accidents and other details were
sought from the police records. Data was
compiled and analyzed using appropriate
statistical methodologylike percentages,
chi-square test, students test, etc. Data was
statistically analyzed by using Epi-Info
versions of software. The present study did
not need any ethical considerations.The
present study was a prospective study. The
study material comprised of victims of RTA
who died in or were brought dead to and
subsequently autopsied at Maharishi
Markandeshwar Institute Of Medical
Sciences and Research, during the one year
and six months period from December 2013
to may 2015. The sample size was
estimated to be 150 cases which comprised
of the victims of the road traffic accidents
who died in or were brought dead to
Maharishi Markandeshwar Institute Of
Medical Sciences and Research, Mullana,
Ambala and subsequently autopsied at the
same centre.Ethical clearance for the
present study was obtained from the
Institutional Ethical Committee, Maharishi
Markandeshwar Institute of Medical
Sciences and Research Mullana, Ambala.
RESULTS AND DISCUSSIONS
Profile of medico legal autopsies
conducted during the study period:
A total of 280 medicolegal autopsies were
carried out during the present study period
from December 2013 to May 2015. Among
all these autopsies 150 cases were of fatal
RTA with lesions. Lesions were present in
one or the other system among all the
victims of fatal RTA’s. The deaths becauseof
fatal RTA’sconstituted for more than half
(53.57% cases) of the total medicolegal
autopsies conducted i.e. more than half of
17
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unnatural deaths were due to RTA’s.
Profile of age and sex wise distribution
of cases of fatal RTA’s:
Out of 150 cases, 135 victims (90 % cases)
were males and 15 victims (10% cases)
were females indicating that a large
majority of victims were males. Male to
female ratio as 9:1. Maximum numbers of
victims (28 victims, 28% cases) were in the
age group 21 -30 years, followed by 51-60
yrs (30 victims, 20% cases). Minimum
number of victims were found in the age
group of 71-80 yrs (6 victims, 4% cases)
and less than 10 years (7 victims; 4.7%
cases). The victims in the age group of 1120 years were 11 victims (7-3%
cases).Youngest victim was 3 years old male
child and eldest was 79 years old male. 78%
of victims were between 21 to 50 years.
Profile of diurnal variation of cases of
fatal RTA’s:
Maximum number of accidents occurred
during the afternoon hours (i.e., 57 victims
=38% cases) and minimum number of
accidents (i.e., 18 victims =12% cases)
during the night hours. During the evening
hours it was 53 victims (35.3% cases) and
in the morning hours it was 22 victims
(14.7% cases).
Profile of Period of survival following
accident:
In our study, 40 victims (26.7% cases) died
within 24 hours after the accident. The
victims who died after 24 hours but within
1 week were 70 victims (46.7% cases). The
cases which succumbed within 24 hours
had severe head injuries. The number of
cases decreased with increase in survival
period. Only 3 victims (2% cases) survived
for more than 4 weeks.
Profile of External injury:
In our present study external injuries were
seen in 145 (96.7%) victims and the
remaining 5 victimsthat is 3.3% did not
show any of the external injuries. External
injuries were like abrasions, lacerations and
contusions were seen. Injuries like incised
or penetrating wounds were never
encountered in our study. Maximum was
abrasions in 145 victims (96.7% cases)

followed by lacerations in141 victims (94%
cases) and contusions in 140 victims
(93.3% cases).
Profile of Internal injury:
In our present study internal injuries were
classified like bone fracture and soft tissue
injuries. Bone fracture was seen among 140
victims (93.3% cases)and soft tissue
injuries were seen in 148 victims (98.3%
cases).
Profile of Soft tissue involvement:
In our present study, soft tissue injuries
were classified as head & neck, thorax,
abdomen & pelvis. In head & neck, brain
injuries were seen in 98 victims (65.3%
cases), spinal cord injury was seen in 7
victims
(4.7%
cases)
and
brain
hemorrhages was seen in 130 victims
(86.7% cases). In thorax, lung injuries were
seen in 16 victims (10.7% cases)and heart
injuries in 5 victims (3.3% cases). In
abdomen, kidney injuries were seen in 6
victims (4% cases), splenic injuries were
seen in 9 victims (6% cases) and liver
injuries 4victims(2.7% cases). In pelvis, no
soft tissue involvement was seen.
Profile of Bone fracture:
In this study, bone fracture was seen in 140
cases. The bone fracture involved fracture
of skull, ribs, lumbar vertebrae, pelvic bone
& long bones. Skull fracture was seen in 121
victims (80.7% cases). Ribs fracture was
seen in 33 victims (22% cases). Lumbar
vertebrae fracture was seen in 1
victim(0.7% cases). Pelvic bone fracture
was seen in 5victims (3.3% cases). Long
bone fracture was seen in 4 victims (2.7%
cases).
Profile of Internal Injury in head & neck:
In the present study, brain injury
(laceration/contusion) was seen in 98
victims of which 97 were associated with
fracture of the skull. The spinal cord injury
was seen in 7 victims, of which 01 victim
had fracture of skull, that too base of the
skull. The intracranial hemorrhage was
seen in 130 victims, of which 120 victims
showed fracture of skull.
Profile of Intracranial hemorrhage:
In this study, brain hemorrhages were
classified as extradural hemorrhage,
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subdural
hemorrhage,
subarachnoid
hemorrhage,
intra-cerebral/cerebellar
hemorrhage and brain stem hemorrhage.
Subarachnoid hemorrhage was most
commonly seen in125victims, followed by
sub dural hemorrhage 110 victims,
extradural hemorrhage in 16 victims and
intra cerebral/cerebellar hemorrhage in 18
victims. Least seen was brain stem
hemorrhage (1 victim). Subarachnoid
hemorrhage was associated with subdural
hemorrhage in 106 victims. Subarachnoid
hemorrhage was associated with intra
cerebral hemorrhage in 18 victims.
Subarachnoid hemorrhage was associated
with extradural hemorrhage in 14 cases.
Extradural hemorrhage was seen in only 16
victims as it got seaped out due to fracture
of skull and hence it was not appreciated at
autopsy. All the 16 victims of extradural
hemorrhage had fracture of the skull.
Among the 110 cases of subdural
hemorrhage, 104 had fracture of skull.
Among the 125 victims of subarachnoid
hemorrhage, 115 victims had fracture of the
skull. Among the 18 victims of intra
cerebral/cerebellar hemorrhage, 15 had
fracture of the skull. In the single case of
brain stem hemorrhage, there was fracture
of skull. Significant association was seen
between subarachnoid and subdural
hemorrhage in our study.
Profile of Internal Injury in thorax:
In our present study, injuries in thorax were
classified as rib fracture, thoracic vertebrae
fracture, lung injury, heart injury and
diaphragm injury. Rib fracture was most
commonly seen in 33 victims followed by
lung injury seen in 16 victims and least was
heart injuries 6 victims.

Profile of Internal injury in abdomen:
In our present study, among the abdominal
injuries, spleen injury was maximumin 9
victims, followed by kidneys in 6 victims,
pelvis in 5 victims, liver in 4 victims and
lumbar vertebra in 1 victim.
Profile of Internal injury in limbs
In our present study, upper limb fracture

was seen in 5 victims and lower limb bone
fractures were present in 4 cases. Out of
which 1 lower limb bone fracture was not
associated with any other fracture. Among
the 2 cases of upper limb bone fracture, 1
was associated with rib fracture where as
other was associated with skull fracture.
There was no involvement of any great
vessels.
Profile of cause of death
In our present study, cause of death was
intracranial injuries 131 victims (87.3%) in
maximum number of cases. Among the 131
victims of intracranial injury, 120 victims
showed fracture of skull. Next to
intracranial injuries was hemorrhagic shock
11 victims (7.3%), spinal cord contusion 4
victims (2.7%) and traumatic asphyxia
(3%).
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Abstract
Physical identity of an individual is one of the most
important parameter required to solve a medico legal
case. In this stature is one of the most important and
useful anthropometric parameter that determines
person’s identity. In tertiary medical college at Rohtak,
Haryana, the present study was conducted comprises of
145 individuals (80 males and 65 females) to find the
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relation between percutaneous thumb length and stature
along with multiplication factor to reconstruct the stature.
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The correlation coefficient between height and thumb
length was found to be positive. It has been observed that
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stature can be estimated from the thumb length to be used
as predictive values by medicolegal experts.
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Introduction
stature and thumb length for Haryanavi
Main
objective
of
forensic
population. Thumb is the first digit of a
human hand made up of distal phalanx:
investigation is identification of unknown
bone at end of the hand, middle phalanx:
individual.
For assessment in the
middle bone of finger, proximal phalanx:
identification of unknown human remains it
is considered that the estimation of stature
closest to the palm of the hand.
of an individual is important [1]. This study
Material and Method
based on a principle that every body part
The present study was conducted in
bears a more or less constant relationship
tertiary medical college at Rohtak in
with height of an individual. Due to strong
Department of Forensic Medicine, PGIMS,
influence of genetic and environmental
Rohtak during January to March 2013. Total
factors on the height of the individual,
145 healthy medical students of our college
homogeneity of the study population is vital
belonging to various regions of Haryana
were selected in which 80 were males and
in formulating the regression equations [2].
65 were females. Their age ranged between
To date, regression equations for estimation
18 to 25 years. All the observations were
of stature from thumb length is not yet
recorded in centimetres (cm) and taken at a
available for the Haryanavi population.
fixed time between 2.00 to 4.30 p.m. to
Therefore, aim of the present study was to
eliminate diurnal variation and by the same
derive the regression equation between
20
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person to avoid personal error in
methodology.
Stature (S): It is obtained as the projective
distance between the standing surface and
the highest point on the head (vertex) when
the subject is standing in the standard
standing position, using anthropometer.
Thumb length (TL): Thumb length was
measured on the ventral surface of the hand
from the most proximal crease of the digit
to the tip of the1st digit or thumb in left
hand using Vernier caliper measuring up to
.1mm.
Exclusion Criteria
All measurements were made carefully with
thumb fully extended. Subjects with injuries
or deformities in any of the digits were
excluded from the study
Statistical Analysis
The data thus obtained was used to
statistical calculations using SPSS computer
programmer to derive linear regression
equation for stature estimation using
percutaneous thumb length.

Fig 1 showing the length of the thumb of
the left hand measured with the aid of a
vernier caliper from the tip of the digit to
the ventral proximal crease.

Parameters

Male

Female

Total Number

80

65

Mean height (cm)

172.75

159.10

S.D. of height

6.111

6.048

Mean
Thumb
6.5537500
length (cm)
S.D. of
length

Thumb

6.163076923

0.790600437 0.560013736

Correlation
Coefficient(r)
0.233275387 0.338547249
(Height and Thumb
Length)

Body Height- Thumb length
relation (Male)
185
180
175

Height

170
165

Linear
(Height)

160
155
0

5

10

Body Height- Thumb length
relation (Female)
180
175
HEIGHT

170
165

.Result:
Data of 145 students was analyzed
in the current study. Table 1 shows Mean
Height, Mean thumb length, correlation
coefficient®, regression coefficient (b) and
value of constant (a) in 80 Males and 65
Females. (Table 1)
Table 1 showing gender-wise distribution.

Linear
(HEIGHT )

160
155
0

5

10

In the presence study the formula is
derived as under. The linear regression
equations which were derived for
estimation of statures from Thumb length
(TL) in both males and females are given in
table 2.
Table 2 showing regression formula
from thumb length for both the sexes.
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Regression equation from thumb length in
males
Height = 1.822 x ‘TL’ + 160.7 ( R² = 0.054)
* TL-Thumb length
Regression equation from thumb length in
females
Height = 3.656xTL + 136.5 (R² = 0.114)
* TL-Thumb length

Discussion
The correlation coefficient between
height and thumb length is significant i.e
0.23 in male and + 0.34 in female with
statistical significance of 0.001 in both
genders. It means there is a strong
correlation between height and thumb
length. If we measure either (thumb length
or total height) other measurement can be
drawn.
Moorthy and Zulkifly conducted
study to derive population specific
regression equations between stature and
hand in 200 Malaysian Malays (100 male
and 100 female) age ranging from 18 to 60
years who predominantly inhabit the Malay
Peninsula, the east coast of Sumatra and the
coast of Borneo and who speak a MalayoPolynesian language, which is a member of
the Austronesian family. Linear regression
equations they determined were Stature
=132.659 + 5.615(thumb length in males)
and Stature=139.283 + 4.543(thumb length
in females) [3].
Ahemad and Purkait obtained
stature and bilateral hand impressions from
503 men of Saugor district of Madhya
Pradesh located in the central part of India,
belonging to age group of 8 to 35 years,
were healthy, free from any orthopedic or

dermatological abnormalities, and righthanded. After application of ink on both
hands of the subject, bilateral impressions
were collected on a clean sheet of paper.
The linear regression equations for stature
determination from thumb length drawn
from the data was Stature = 1538.16 +
4.473 (Complete thumb) [4].
Conclusion
Through our study if mutilated body
is discovered forensic expert can estimate
stature from the thumb length so can be a
useful mean of identification.
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Introduction
prints. In our study, we aim to relate gender
and blood group with types of lip prints.
Forensic medicine is defined as
application of medical knowledge in the
Aim: Establishing distinctiveness of lip
administration of justice [1]. Forensic
prints for forensic investigations
medicine is a wide field dealing with
criminal
investigations,
involving
Material and Methods:
identification of the body, cause of death,
The study was done at medical
manner of death etc. Identification plays a
college in Rajasthan. Written informed
significant role in forensic investigation.
consent was taken from 100 volunteers.
Various parameters like dactylography,
The consenting volunteers were from the
DNA testing, palatal rugae are used with the
local population. Institutional ethical
purpose of identification. Cheiloscopy is
permission was taken.
also considered as a tool in identification.
Lip prints are considered as a
Inclusion criteria
unique identifying feature. Lip prints are
1. Volunteers with informed consent –
found on the glass, cups and body. They are
100 (50 Males and 50 Females)
found in all crime scenes including sexual
2. Volunteers with known blood group
assaults [2]. Lip prints are one of the easily
3. Age – 18 to 25 years
available material but at the same time
4. Anatomically and physiologically
easily affected by cuts, inflammation etc.
apparently normal lips
Reliability of Cheiloscopy is based on the
Exclusion Criteria
Locard’s principle of exchange which states
1. Any congenital, malformed or
that when two materials meet, there is
traumatic deformed lips
exchange of material [1].
2.
Below 18 years and above 25 years
Various studies have been done on
identification based on classification of lip
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3. Persons
with
known
hypersensitivity to Lip stick
A dark red colored lip stick of a
known safe company was used and each
volunteer was given a separate new lip
stick.
The blood group of each volunteer
was obtained from their personal files and
hospital records.
Application of lipstick: The volunteers were
asked to wash the lips and mouth with soap
and water and then air dried. After drying,
the volunteers were asked to apply the
given lipstick on both upper and lower lips.
After application, the volunteers were asked
to rub both the lips, to have a uniform
spread and then apply the lip print on the
given transparent sheet as shown in figure
1.
Observation of applied lipstick: The
transparent sheet with the lip print was
visualized under magnifying glass by two
forensic experts independently to avoid
observer bias. The middle segment of the lip
print was observed and the predominant
pattern as per Suzuki and Tsuchihashi
classification observed was recorded as
finding. The peripheral segment of the lip
print was avoided as there are chances of
overlapping and smudging.
Observation and Results:
Study was done, after taking
informed consent from 100 volunteers with
50 males and 50 females. These volunteers
belonged to the age group of 18 to 25 years.
The observations noted on lip print were
classified based on Suzuki classification and
compared with each gender, results of
which are presented in the table no 1.
Table No 1: Gender vs Lip Prints based
on Suzuki Classification
Type I – Clear groove
running vertically across
lip
Type I’ – Partial-length
groove of Type I.
Type II –
Branched
groove.
Type III – Intersected

Males
5

Females
6

Total
11

4

11

15

19

7

26

19

17

36

groove.
Type IV –
Reticular
pattern
Type V – Other patterns
Total

2

9

11

1
50

0
50

1
100

Findings from our study showed that, lip
print patterns when compared with the
blood group of the volunteers, the most
common pattern in all blood groups was the
type IV followed by type III, as depicted in
table no 2.
Table No 2: Blood Group vs Lip Prints
based on Suzuki and Tsuchihashi
Classification
Type I – Clear groove
running
vertically
across lip
Type I’ – Partial-length
groove of Type I.
Type II – Branched
groove.
Type III – Intersected
groove.
Type IV – Reticular
pattern
Type V – Other
patterns
Total

A
2

B
5

AB
0

O
4

Total
11

6

3

1

5

15

9

6

1

10

26

12

9

2

13

36

2

3

0

6

11

0

0

0

1

1

31

26

4

39

100

Discussion
Cheiloscopy refers to a forensic
investigation technique dealing with
identification in human beings based on
characteristic
arrangement
of
lines
appearing on the lip prints [3]. Lip prints
are classified in many ways. The first person
to classify was Santos in 1967; based on lip
grooves [4]. He divided them into four types
namely:
1. Straight line
2. Curved line
3. Angled line
4. Sine-shaped curve
The other most commonly and
widely followed classification is by Suzuki
and Tsuchihashi 9 [5] in 1970, which is as
follows:
Type I
– A clear-cut groove
running vertically across the lip.
Type I’
–
Partial-length
groove of Type I.
Type II
– A branched groove.
Type III
– An intersected
groove.
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Type IV
– A reticular pattern.
Type V
– Other patterns.
Study by Sivapathasundharam et al.
on Indo-dravidian population showed type
III as the most predominant pattern similar
to our findings.6 Our study showed that the
most common pattern was Type III,
followed by Type II which is in contrast to
the findings of studies by Vahanwalla et al
and Pradhuman Verma et al [7, 8].
Findings in our study showed that,
the lip pattern distribution was different in
both genders, which was similar to the
findings of various other studies [8 to 11].
Our study showed that in males, the
predominant form were both Type II and
Type III followed by Type I, which is similar
to study by G Sathish Kumar et al. [9]
In females our study revealed the
most predominant pattern was Type III
followed by Type I’. Findings in the study by
G Sathish Kumar et al and Pradhuman
Verma et al showed that Type II appears to
be the most predominant pattern in
females.8,9
Conclusion
Forensic Investigations play a
significant role in criminal investigations.
The common investigative technologies
used are fingerprint, hair analysis, DNA
analysis, but simple techniques like
Cheiloscopy is often left out. Lip prints have
been proved scientifically that it can help in
localizing the search of suspects. Our study
has further stated that the number of
suspects can be further narrowed down
using lip print, as it helps in gender and
blood group identification also.
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races of Malaysia i.e. Malay, Chinese and Indian. Right
thumb impression from the students were collected and
analysed. The fingerprints were classified and analysed
according to their patterns, races and gender. Results
were expressed in percentages. We found that whorl
pattern is more common among Chinese and loops
have the highest frequency among Indians and Malays.
Dermatoglyphic patterns act as reliable markers which
may be used as preliminary tools applicable prior to
conducting any intra-group genetic studies on
population diversity and differentiation.

Keywords: Dermatoglyphic pattern,
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Introduction
The term ‘Dermatoglyphics’ was
derived from the Greek word, “dermis”
meaning skin and “glyph” meaning curving.
Dermatoglyphics is the science of
arrangement of epidermal ridges of the
volar surfaces of the fingers, toes, palms and
soles [1]. Dermatoglyphic traits have found
to serve as useful tools in the diagnosis of
congenital
malformations
[2].
Dermatoglyphic features due to its
permanency, genetic influence as well as
number of easily observable and
measurable characters may be considered
one of the most suitable parameters for
population variability. These patterns of the
fingers appear during the 12th to 16th

fingerprint,

©2016 JPAFMAT. All rights reserved

weeks of intrauterine life and are
completely formed by 24th week [3]. No
two individuals can possess an identical
ridge pattern, even for twins. The chances of
two individuals having the identical
fingerprint pattern are 1:64 billion in ratio
[4]. Fingerprints are mainly classified into 5
major groups: Arches, Loops, Whorls,
Accidental and Composites [4]. Each of
these is subdivided as follows:
1.
Arches – plain arch or tented arch.
2.
Loops – radial loop or ulnar loop.
3.
Whorls – multiple circular or oval
ridge (around the others), single ridge
(round in multiple rounds): concentric,
spiral, double spiral, almond shaped.
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4.
Composites – combination of 1 or
more patterns either of the same patterns
or different patterns: central pocket loops,
double loops.
5.
Accidental – No specific ridge
patterns [Figure 1].
These patterns are of special interest to
forensic
experts,
anthropologists,
geneticists
and
physicians.
[5].
Dactylography is the method used to obtain
fingerprints from an individual. The
impression of the fingers can be obtained in
two ways. One is known as plain impression
where in the inked surface of tip of finger is
gently placed on the paper while the other
is rolling impression in which inked finger
is rolled from side to side to obtain an
impression that is more complete [6].
Although overall distribution of different
fingerprint patterns is known worldwide,
published literature on the distribution of
fingerprint patterns on individual digits and
its predominance study among ethnic races
are very few. As such, the aim of this study
was to investigate the dominating
dermatoglyphic patterns of the right thumb
among the medical students belonging to
three ethnic races of Malaysia i.e. Malay,
Chinese and Indian.
Methodology
Sample size:
A total of 150 undergraduate medical
students aged 17-19 yrs. participated in the
study. The students belonged to three
different Malaysian ethnic races i.e. Malays,
Chinese and Indians (Malaysian Indians)
and were chosen randomly. Ethical
clearance was obtained prior to the study
(Reg:
ECR/146/Inst/KA/2013)
and
respondents gave their informed consent
before taking part in this study.
Participation was purely on voluntary basis.
50 students (25 males and 25 females) from
each race were selected for the study.
Materials and Methods
Stamp pad, manila card, tissues, ink
remover
Data collection:
Right thumb impression from the above
mentioned students were collected.
Dermatoglyphic prints were taken by using

a stamp pad. The students were asked to
place their right thumb on the stamp pad,
slightly roll their thumb so that the ink is
evenly spread on the thumb. The thumb
was then placed on a paper and the
students were asked to roll their fingers
from one side to another in order to get a
complete impression of the thumb. This
process was repeated 2-3 times to ensure
we obtained a proper impression without
any overlap. Dermatoglyphic patterns were
recorded and studied with the help of a
magnifying lens. Parameters observed were
loops, whorls, arches, composite and
accidental types of fingerprints. The sheets
were coded with name, age, sex and race.
Students having surgical procedures done,
wounds or scars on the palmar side of their
fingertips or thumb were excluded from the
study.
Data analysis:
All the data which was obtained was first
segregated according to gender, and then
according to race. The fingerprints were
classified and analysed according to their
patterns, races and gender. Results were
expressed in percentage. Appropriate
charts and graphs were used to present the
results obtained.
Results
Table 1 shows the dermatoglyphic pattern
of right thumb of students. It also shows the
distribution of various patterns between the
three ethnic races i.e. Malay, Chinese,
Indians and their segregation based on their
gender. We found that the loop pattern in
the most common fingerprint pattern
among the students (40.7 %) followed by
whorl pattern (37.3 %), composite type
(10.7 %), arch type (8.7 %) and accidental
type (2.7 %) (Graph 1)
When we segregated the patterns based on
their gender we found that the most found
pattern is the loop and whorl type. It has
been observed that loops have the highest
occurrence among males (52%) and whorl
is the most common type among females
(45%). In females, accidental patterns have
also been found but at a very minimal
percentage (3%). Unlike females, no
accidental pattern is found in males (Graph
2). We compared the finger print patterns
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among the three ethnic races and found that
the commonest type of fingerprints in
Malay and Chinese male is loop and in
Malay and Chinese female it is whorl while
the commonest type of fingerprints in both;
Indian male and female is loop (Graph 3). In
general, in Malays the predominant pattern
is loop (42%) followed by whorl (38 %).
Among Chinese the predominant pattern is
whorl (50 %) followed by loop (36 %). In
Indians the predominant pattern was loop
(44 %) followed by whorl (24 %). Another
interesting observation was that the
percentage of arch, composite and
accidental pattern occurrence was highest
among Indians (Graph 4).
Discussion
Studies about fingerprint patterns have
been conducted in various parts of the
world involving different races. A study that
included the world's population was carried
out and a conclusion was made that about
60% of the world population have loops as
their main
dermatoglyphic
pattern,
followed by whorl (35%), arch (5%) and
composite (1-2%) [7]. Similar percentages
of various fingerprint patterns were found
in the present study which is in accordance
with earlier studies [8, 9, 10.]
According to the data collected and
analysed in this study, it is clearly seen that
the fingerprint pattern of the right thumb
that is most commonly seen in Malaysian
medical students in general is loop (41%).
However, in our literature review we found
that no studies have mentioned about the
presence of accidental fingerprints whereas
in our study 3% of Malaysian medical
students have this fingerprint which is a
very interesting observation. A study about
dermatoglyphic patterns of five ethnic races
of Malaysia constituting of Malay, Chinese,
Indian, Jahai and Bateq races showed that
loop is the predominant pattern in all the
groups except for Chinese in which whorl
was the most predominant [11]. We have
obtained the same outcome in our study
except that our study consisted of the three
main races of Malaysia instead of five. After
analysing and comparing with other studies
we have come up with this hypothesis that
if a fingerprint of a right thumb is detected

having whorl pattern, there is a very high
possibility that it belongs to a Chinese and if
confirmed, then it more likely belongs to a
female as whorl predominates among the
Chinese females when compared to males.
As for Indians and Malays, they both have
loops as a common pattern. Hence it is
believed that studies as these show the
application of dermatoglyphic research in
various
population
related
studies,
anthropology and genetic studies. It can
also be used for developing a reliable
method to trace back population origins to a
certain degrees by coinciding historical
accounts with Dermatoglyphics parameters
[12]. These researchers have revealed a
significant
correlation
between
Dermatoglyphics & population parameters
in their study and believe that
Dermatoglyphic markers have been
endowed with a strong potential of being a
non-invasive preliminary tool which may be
applicable prior to any genetic studies to
analyse ethnically sub-divided populations.
Everyone is said to possess a unique set of
fingerprints and these patterns do not
change. Their use as a means of
identification shows how significant they
are as an indicator of identity and
individuality.
Research
on
these
dermatoglyphic patterns have confirmed
that these patterns not only have a genetic
significance but that they also depict certain
distinctive psychological characteristics
[13]. But we found in our literature review
that studies as such are very few and not
much is known regarding its correlation
with other genetic factors or ancestry.
Hence we believe that our study is unique in
this regard and further studies in this field
should be carried out for better
understanding of the importance of
dermatoglyphic patterns.
Conclusion
This study documents the comparative
dermatoglyphic traits of the right thumb of
the three ethnic races of medical students in
Malaysia. We have found that whorl pattern
is more common among Chinese and loops
have the highest frequency among Indians
and Malays. Dermatoglyphic patterns act as
reliable markers which are relatively simple
and non-invasive. They may be used as
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preliminary tools applicable prior to
conducting any intra-group
group genetic studies
on population diversity and differentiation.
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Graph 1 showing the percentage distribution of
dermatoglyphic patterns among medical students (n=150)
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Dermatoglyphic Patterns
Graph 2 showing the distribution of dermatoglyphic
patterns according to the gender of students
Graph 4 showing dermatoglyphic pattern distribution
among the students belonging to three ethnic races of
Malaysia

Graph 3 showing the distribution of dermatoglyphic
pattern based on gender and race
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Introduction
Human cadavers are an integral part
for teaching the subject of Anatomy in
Medical Colleges. States have enacted
‘Anatomy Act’ to provide unclaimed bodies
for the purpose of anatomical dissections,
medical education and research. Medical
Colleges, all over India also receive human
bodies by Voluntary donations. Some states
have specifically amended their Anatomy
Act to include the clause of Voluntary body
donation. Our Institute in Punjab is also
receiving the bodies by voluntary donations
inspite of absence of this clause in the
Punjab Anatomy Act. [1]. These donated
bodies are traditionally subjected to
embalming and then embalmed cadavers
are dissected to teach the subject of
Anatomy.
Undergraduate
(UG)
medical
students learn anatomy by dissecting
embalmed cadavers. Postgraduate students
(PG) of surgical specialities learn operative

steps by observing their seniors or faculty
while they are operating or by assisting
them. But it takes time to gain confidence.
However if a PG student gets chance to
practice surgical skills on cadavers, their
skills can be improved drastically. But they
cannot learn operative steps by dissecting
embalmed cadavers due to hardness and
loss of tissue planes. So should have to
practice their operative steps on fresh
unembalmed cadavers. In some specialities
like pathology, autopsy is part of the PG
curriculum and must be performed during
their post graduate period. But, In Punjab,
Private medical colleges are not permitted
to conduct medicolegal autopsies. First year
MBBS students also learn better by
visualising structures in fresh unembalmed
bodies [3]. With these issues in mind and
because of availability of excess donated
bodies [4] in our institute, we utilised fresh
bodies for above said purposes. Body
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Donation Programme is running at Adesh
Institute of Medical Sciences & Research
since 2006. Authors have previously
published their observations about this
Programme from 2007 to 2011 [1]. In that
earlier study the donated bodies after being
embalmed were solely utilized for studying
the subject of anatomy by first year medical
students. But in this present study, other
than using the embalmed cadavers, fresh
bodies have been used for teaching and
learning, in other fields of medical studies.
So, the changed pattern of utilization of the
donated bodies over this period has been
presented here.
Materials and Methods
Present study was conducted on
the mode of utilization of bodies donated to
our institute from 1st July 2011 to 31st
December 2015. Data collected from body
donation register maintained in the
department of Anatomy and Forensic
Medicine. Details of the deceased, family
members, mode of storage and mode of
utilization are recorded. Collected data was
analysed and following observations made.
Observations
72 bodies received during the study
period. All by voluntary donations through
legal heirs. None through Police /Punjab
Anatomy Act/ unclaimed bodies. All these
bodies were in the age group from 0-93
years. Male out-numbered the female &
majority were from rural background.
Out of 72 Bodies, only 21 were embalmed
for traditional utilization. 51 unembalmed
bodies were used for various other study
and research purposes (Table 1). Eight
bodies were dissected by pathology
residents and faculty. Ten bodies dissected
for first year MBBS students. One Body was
dissected by neurosurgeon. Twelve Bodies
were dissected by PG residents and faculties
of various surgical specialities to improve
upon their surgical skills. Twelve infant
bodies showing congenital anomalies or
operative findings like colostomy etc were
preserved in formalin and kept in museum
glass jars as museum specimens for
Anatomy, Forensic Medicine, OBG and
Pathology departments. Two infant bodies
were dissected for 2nd Prof MBBS students.

Five bodies were utilised for training
workshop on Total Knee Arthroplasty. One
body was utilized for training workshop on
Nucleoplasty.
Table 1 showing Manner Of Utilization Of Donated
Bodies
Manner
of Number(Total=72)
Utilization
Embalmed

21

Pathological Autopsy

08

Dissected for First
Year MBBS students on the
pattern of Autopsy

10

by
Dissected
Neurosurgeon
for
improvement of surgical skills

01

Surgery Department

10

Infant bodies kept in
glass jars in Museum

12

Infant
Dissection

Body

02

Ortho Workshop on
Knee Joint Replacement

05

OBG department

02

Nucleoplasty

01

Eight bodies of Pathological
Autopsies were diagnosed cases of
hepatocellular carcinoma (Fig. 1), renal cell
carcinoma
(Fig.
2),
acute
severe
pancreatitis, acute myeloid leukemia-4
(AML-4),
carcinoma
larynx,
adenocarcinoma of rectum, etc. Pathological
autopsies were done as early as possible
after receiving the bodies in the anatomy
department. In case of un-avoidable delay
bodies were kept preserved in the cooling
cabinets of anatomy department and then
dissected
after
bringing
to
room
temperature. After the autopsy was
complete the organs with gross findings
were taken by the pathology department for
histopathology, preservation and display in
the museum and remnants of soft and hard
tissues buried for bones retrieval later on.
Pathology department has prepared
museum specimens and histopathological
slides for neoplasm of lung, liver, kidney,
bone, lymph node etc.
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Fig. 3 showing Infant with Meningomyelocele

Fig. 1 showing Museum specimen of
Hepatocellular carcinoma

Fig. 4 showing Infant showing
signs of Maceration
Fig. 2 showing Case of Renal Cell
Carcinoma with secondary Metastasis

Ten bodies for first year MBBS students
were dissected to teach them the gross
anatomy by post-mortem methods. It was a
supplement to their traditional teaching on
embalmed cadavers and has received
positive feedback from students and faculty.
It has helped in the improvement in the
learning of Anatomy for the students [4].
Out of 15 infant bodies received during this
period, dissection on two infant bodies was
carried out jointly by the faculty of Forensic
Medicine and Anatomy to show the centres
of ossifications and differences between live
birth and dead born child to the second year
MBBS students. Ossification centres are
useful for calculation of gestational age [5].
Rest of the Infant bodies are kept in the
museum under the embryology section in
the department of anatomy. These are used
for teaching students congenital anomalies
like meningomyelocele (Fig. 3), pure
esophageal atresia etc. One intrauterine
dead infant kept in forensic department
museum to demonstrate the features of
maceration (Fig. 4).

Five bodies were utilised for a
workshop on Total Knee Arthroplasty
(TKA) (Fig. 5) by faculty of orthopaedics
department in collaboration with Stryker &
Anatomy Department.
Fig. 5 showing Workshop on TKA on
Fresh cadavers

Surgery residents practiced venesection
(Fig. 6) hernia repair, hydrocele operation
(Fig. 7), chest tube insertion, laparotomy
and exposure of thyroid gland etc on the 10
fresh cadavers.
Fig. 6 showing Residents practicing Venesection
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After
dissection
by
surgical
residents the body parts were used by
Pathology PG students to practice
histopathological studies on parts obtained
from these cadavers. Remnant parts of
these dissected fresh bodies were buried for
extraction of their bones by department of
anatomy [6].

Fig. 7 showing Residents practicing Hydrocele
Operation and Laprotomy

and
faculty
from
Residents
department of gynaecology did internal iliac
artery ligation along with exploration of
female genital organs on two female bodies.
Neurosurgeons practised craniotomy and
various other procedures for improving
their surgical skills on one body.
Faculty and residents of Anaesthesia
and Orthopedics department organized a
workshop on Nucleoplasty and utilised one
body. (Fig. 8)
Fig. 8 showing Utilization of body during
Nucleoplasty workshop

Otorhinology department have been
practising temporal bone dissection and
various other surgical approaches to ear.
Orthopedic surgeons also explored the
nerves of upper and lower limbs during
their routine fresh body dissections

Discussion
There is evidence that residents lose
a considerable portion of basic anatomic
knowledge in transition from student to
clinician. This deficit is even more dramatic
in residents who start their training with a
decreased understanding of anatomy [7].
For some residents it can be the first
practical experience, as anatomical courses
for medical students at many places do not
include direct dissection by students
themselves in first year of their medical
courses. Also the unfixed viscera in fresh
unembalmed cadavers preserves the
natural characteristics of different tissues
that exhibit the aspects of living organs such
as colour, softness and pliability which
enhance the knowledge of anatomy of that
area [4]. So hands on training continuously
by a learning surgeon on fresh cadavers will
go a long way in improving their surgical
skills. It will also help them learn and
practice without hesitation which they
cannot practice on a living patient ethically.
Also dissecting on an embalmed
cadaver is not similar to doing that on a
fresh cadaver as in embalmed or fixed
cadavers the tissue planes are lost making it
difficult to dissect on smaller structures
especially the smaller branches of the
nerves.
Postgraduate surgical training in
gynaecology and obstetrics would likely be
enhanced by cadaveric dissections. It has
been emphasised that a comprehensive
pelvic dissection course improves obstetrics
and gynaecology resident proficiency in
surgical anatomy [8]. It is also suggested
that soft preserved or fresh unembalmed
cadavers without fixing with formalin
would be required for such pelvic dissection
courses [9].
On a fresh cadaver
variety of procedures like endotracheal
intubation to insertion of intercostal chest
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tubes, laprotomies and thoracotomies can
be practiced. It also enables the trainees to
learn complex operative skills. Also it is
difficult to ensure that all the trainees in
surgical branches get comparable exposure
to live surgeries. Fresh cadaver dissection in
cadaver labs may offer a way to bridge the
gap during training as well as consolidate
skills after fellowship. Anatomy dissection
courses using human cadavers may
contribute to improving the confidence and
competence of the surgery trainees [10].
For many residents in surgical
branches workshops on clinical anatomy
offer a direct experience of practical
anatomy. We had done this through
workshops on Total Knee arthoplasty and
Nucleoplasty .
Dissections on autopsy
pattern, on fresh donated bodies for first
year MBBS students, was done to see its
effect on the enhancement of learning in the
subject of anatomy. Student’s response was
very positive and exciting as they could see
the details of whole body in 1-2 hours at
one go [4].
One of the limitations in use of fresh
bodies was risk of infections. Studies advice
the screening of bodies for HIV, Hepatitis
infections etc [11]. In our study because of
financial constraints we could not get
screening of bodies done. However utmost
care was taken and universal precautions
were followed to prevent the spread of
infections. Also we prefer to take those
bodies , which died in a Hospital set up,
where most of the investigations have
already been done.
Conclusion
Increasing
constraints
on
operative training in the clinical settings
provide impetus for the development of
surgical skills for fresh surgery residents.
Anatomy dissection courses utilizing human
cadavers have been useful in imparting
knowledge of human anatomy for surgical
trainees. Cadaver dissection is an effective
time learning experience, which reinforces
lecture and textbook material and provides
a three dimensional view of the complicated
relationships in the human body. Fresh
cadaver
dissection
imparts
further

advantages to this learning. Research in the
anatomy labs can also lead to advancements
in surgery. We at our institute over a period
of about 10 years have come a long way
from using only embalmed cadavers for 1st
professional
students
to
improving
competence for surgeons , knowledge of
pathologists and providing means of
research for those who are keen.
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Abstract
In the present study an attempt has been made to
find out the basic cause of reason behind violence
existing in society especially common households of
Malwa region of Punjab, India. In today scenario
domestic violence is playing a major role in marriage
dissolution, depression, suicides and other psychiatric
disorders which is affecting society. It happens
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particularly in those cases where the assaulter does an
act of violence as they thinks that they have the right to
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do the act as a legally married spouse and are not answer
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able to anyone. The observation of present study has
revealed noticeable reasons behind the cruel act of
domestic violence. Purpose of this study is to help
society in understanding the gravity of situation so as to
find out the answer to the raising alarming situation of
domestic violence cases. In our study 96% were females
and mostly in the age group 21-30 years. Alcohol intake
and low education status were important factors.
Keywords: Domestic Violence, Marriage dissolution,
©2016 JPAFMAT. All rights reserved
Depression, Suicide, Psychiatric disorder
Introduction
Domestic violence, also known as domestic
abuse, spousal abuse, battering, family
violence, dating abuse, and intimate partner
violence, is a pattern of behavior which
involves the abuse by one partner against
another in an intimate relationship such as
marriage, cohabitation, dating or within the
family.[1] Domestic violence can take many
forms, including physical aggression or
assault (hitting, kicking, biting, shoving,
restraining, slapping, throwing objects,
battery), or threats thereof; sexual abuse;
controlling or domineering; intimidation;
stalking; passive/covert abuse (e.g.,
neglect); and economic deprivation.[1,2]
Alcohol consumption [3] and mental
illness[4] can be co-morbid with abuse, and

present additional challenges in eliminating
domestic violence. Awareness, perception,
definition and documentation of domestic
violence differ widely from country to
country, and from era to era.
Domestic violence and abuse is not
limited to obvious physical violence.
Domestic violence can also mean
endangerment,
criminal
coercion,
kidnapping,
unlawful
imprisonment,
trespassing, harassment, and stalking.[5]
Domestic violence occurs across the
world, in various cultures,[6] and affects
people of all economic statuses.[7]
According to one study, the percentage of
women who have reported being physically
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abused by an intimate partner vary from
10% to 69% depending on the country.[8]
Pregnancy, when coupled with
domestic violence, may amplify health risks.
Abuse during pregnancy, whether physical,
verbal or emotional, produces adverse
effects for both the mother and fetus.
Domestic violence during pregnancy is
categorized as abusive behavior towards a
pregnant woman, where the pattern of
abuse can often change in terms of severity
and frequency of violence. Abuse may be a
long-standing problem in a relationship that
continues after a woman becomes pregnant
or it may commence during pregnancy.[9]
Although female-to-male partner violence
occurs in these settings, the overwhelming
form of domestic violence is perpetrated by
men against women.[10] The National
Crime Records Bureau (NCRB) Report for
the year 2011 further highlights some
staggering statistics about the domestic
violence against women. The percentage
share of domestic violence against women
in the cognizable crime has grown from
3.8% in 2007 to 4.3% in 2011. The cruelty
by husband and relatives under IPC 498A
comes at number four in the maximum
incidences of cognizable crimes. Only theft
under IPC sec. 379-382, hurt under the IPC
Section 323-333 and sec 335-338; and
causing death by negligence under IPC
Section 304A are more frequent than the
domestic violence.
Material and Methods
A prospective study was conducted
in our institution by examining the cases of
alleged domestic violence visiting the
emergency department. A total of 50 adult
married patients, who had reported for
treatment and for medicolegal examination
in 2013, were selected at random.
Dependent variables like age, sex, religion,
literacy, children, employment status, years
since marriage, area of residence and
alleged reason for assault, were recorded.
Thereafter descriptive analysis was done.
Observations and Discussion
In present studies the commonest
age group among males is 21 to 30 years as
compared to the study conducted in

Sweden[11] in year 2013 the commonest
age group among males was ranging from
51 to 59 years with percentage of 24.6%
and the commonest age group among
females in our study 21 to 30 years with
percentage of 83.33% and the study
conducted in Sweden[11] the percentage of
females was of age group of 30-39 and was
24.1%. In study conducted in Ghana[12] in
2008 on females during pregnancy the
percentage of females the highest no is seen
of the age group 35 to 49 years. In the study
conducted in Nepal[13] in year 2011 the
highest number of female was of the age
group 35 to 49 years that is 36.27%. In the
study conducted in Jeddah, Saudi
Arabia[14] in 2011 it was found to be
37.5% in females of age group more than 50
years. In the study conducted by
International
Clinical
Epidemiologists
Network (INCLEN) the commonest age
group is 30 to 40 both for females and
males.
In present study domestic violence
among males with time of marriage in the
interval of 1 to 3 years is highest that is
100% whereas in relation to the study
conducted in Sweden in the year 2013 the
percentage was highest among the males
with time of marriage more than 10 years
with 56.9% and for females the highest
group with percentage of 34% was 4 to 7
years in present study and was more than
10 years that is 50.3% for the females in
study conducted in Sweden in 2013.[11]
In present study the comparison
made by education level the highest no of
males were 46% with education level of
class 5th to 10th and the study conducted in
Sweden in 2013 that was found to be 43.7%
and with the education level up to the high
school for the females it is 28% that is up to
the High school in present study and the
study conducted in Sweden in 2013 it was
47.2 with Education up to Graduation.[11]
In the study conducted in Ghana in 2008
44% of females who were subjected to
domestic violence were educated up to
secondary level or more.[12] In the study
conducted in Nepal in 2011 48% of the
victim of domestic violence was those with
No education and Males with education
level secondary or higher was 56.99%.[13]
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In the study conducted in Jeddah, Saudi
Arabia in 2011 41.1% of females who were
subjected to domestic violence were
educated up to primary level and education
of males was found to be highest up to
Graduation that is 71.00%.[14] In the study
conducted
by
International
Clinical
Epidemiologists Network (INCLEN) 44% of
females were having education up to
secondary level and 52% of males are
educated up to secondary level.
In present study the comparison
with no of children’s the highest Parity
among females was 2 and was 39.58% and
in males was 1 and 2 both contributing 50%
each in comparison to the study conducted
in Ghana[12] in 2008 it was found to be
66.59 for the parity of less than or equal to
4. In the study conducted in Jeddah, Saudi
Arabia[14] the highest no of case was found
to be associated with the parity of female
more than 4.
In present study in relation to place of living
the females are 52% of urban population
and 100 % males are of urban population
whereas the study conducted in Ghana[12]
in 2008 53.8 of females were of rural
population. In the study conducted in
Nepal[13] in year 2011 it was found to be
75.59% of female population was of those
who reside in rural area. In the study
conducted
by
International
Clinical
Epidemiologists Network (INCLEN) 30.9%
of females were of rural background and
29.8% of urban background whereas 36.8%
of males are of rural background and 35.1%
are of urban.
In present study distribution of
cases according to the religion the highest
number of females are found to be of 25%
who follow Sikhism and 50% of males who
follow Sikhism and 50% who follow
Hinduism. In the study conducted in
Nepal[13] in the year 2011 it is found to be
39.68% of females were who follow
Hinduism.
In present study the main reason of
assault is found to be Alcohol in 37.50%
cases and 20.83% of the males are found to
be Drug abuser with 6.25% of the reason for
assault is found to be associated with extra
marital affair. In the study conducted in
Nepal[13] in year 2011 it was found

associated with the use of Alcohol in
51.89% cases and 3.73% was due to extra
marital affair. In the study conducted in
Jeddah, Saudi Arabia[14] in 2011 the 47.9%
of assaulters were consuming Alcohol and
14% were Drug abuser.
Medical professionals can make a
difference in the lives of those who
experience abuse. Many cases of spousal
abuse are handled solely by physicians and
do not involve the police. There should be
one place for all the victims of domestic
violence for their Treatment, medicolegal,
and their consultation so that they don’t
become more disturbed in getting all the
Hospital formalities as OSCC is a One Stop
Crisis Centre set up in almost every hospital
of Malaysia. It is a team of four
governmental
agencies
and
nongovernmental organizations (NGOs) and it
is also all out to assist the survivors or
victims of crisis under one roof to fight
against any forms of violence such as
domestic violence, rape, sodomy, and child
abuse.[15]
Determining how many instances of
domestic violence actually involve male
victims is difficult. Male domestic violence
victims may be reluctant to get help for
various reasons as in our Study only 2
victims were reported which are 4% of total
population taken and both of them are from
rural background have shown that women’s
who assaulted their male partners.
According to the national survey,
the statistics on violence against women in
India are stark. Nationally, 8% of married
women have been subject to sexual
violence, such as forced sex, 31% of married
women have been physically abused in a
way defined as less severe, such as slapping
or punching, while 10% have suffered
severe domestic violence, such as burning
or attack with a weapon. Also, 12% of those
who report being physically abused also
report at least one of the following injuries
as a result of the violence: bruises, injury,
sprains, dislocation or burns, wounds,
broken bones or broken teeth and/or ever
burns. With regard to emotional abuse, 14%
of Indian women will have experienced this
at some point in their lives.[16,17]
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To prevent violence against women
and to protect the rights of aggrieved
women, the legislation ‘The Protection of
Women from Domestic Violence Act, 2005’
was passed by the parliament. According to
this act every women who have been
deprived of their right to life by the act of
husband or relatives of the husband, can file
a complaint to the protection officer, police
officer or magistrate in the form of
‘Domestic Incident Report’ (Similar to FIR).
Complaint can be filed by the victim
/aggrieved person or relatives, it will be
considered as the prima-facie evidence of
the offence. Every ‘Domestic Incident
Report’ has to be prepared by the
Protection Officer which will assist in the
further investigation of the incidence. The
protection officer will pass certain orders
i.e. protection of the women, custody of
respondent and order of monetary relief to
the victim.
Conclusion
Our findings suggest that Domestic
violence during Marriage is related to
adverse effect of alcohol and drug which is
contributing to 58.23% of total cases
reported in Malwa region of Punjab. Major
efforts are needed to tackle violence which
is as a result of abuse of drugs and alcohol
as they are proving to be major cause of
assault during marriage. This can be
achieved through measures that are
directed towards the right target groups.
Measures should also include education,
empowerment and improving socioeconomic status of women so that they
don’t have to be dependent on
others/spouse for their living and also can
improve their family socio-economic
condition which is also a major cause of
assault in the society.
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Table 1 showing domestic violence cases by age groups
and sex.
Age
Males
Females
Total
grou No
%
No
%
No
%
p
.
.
.
<10
1120
2130
3140
4150
>50

0
0

0.00%
0.00%

0
3

0.00%
6.25%

0
3

0.00%
6.00%

2

40

84.00%

4

83.33
%
8.33%

42

0

100.00
%
0.00%

4

8.00%

0

0.00%

1

2.08%

1

2.00%

0

0.00%

0

0.00%

0

0.00%

Total

2

4.00%

48

96.00
%

50

100.00
%

Table 2 showing domestic violence cases by religion and
sex
Religio
Males
Females
Total
n
No
%
No
%
No
%
Hindu

.
1

Sikh

1

Muslim
Others
Total

0
0
2

50.00
%
50.00
%
0.00%
0.00%
4.00%

.
21

43.75
%
50.00
%
2.08%
4.17%
96.00
%

24
1
2
48

.
22

44.00%

25

50.00%

1
2
50

2.00%
4.00%
100.00
%

Table 3 showing domestic violence cases by literacy
status of spouse
Educati
Males
Females
Total
on of
No
%
No
%
No
%
Spouse
.
.
.
Illiterate
>5

2
6

5 – 10

23

11 -12

9

Graduat
e
P.G
Total

8

4.00%
12.00
%
46.00
%
18.00
%
16.00
%
4.00%
100.00
%

2
50

4
5
13
14
12
2
50

8.00%
10.00
%
26.00
%
28.00
%
24.00
%
4.00%
100.00
%

6
11
36
23
20
4
10
0

6.00%
11.00
%
36.00
%
23.00
%
20.00
%
4.00%
100.00
%

Table 4 showing domestic violence cases by alleged
reason for assault
Reason for
Males
Females
Total
Assault
N
%
N
%
N
%
o.
0

0.00%

o.
18

Drug
addiction
Dowry

0

0.00%

10

0

0.00%

8

Suspicion /
Extra
marital
affair
Provocatio
n by in
Laws
Miscellane
ous
Total

2

100.0
0%

3

37.50
%
20.83
%
16.67
%
6.25%

0

0.00%

3

6.25%

3

6.00%

0

0.00%

6

5

2

100.0
0%

48

12.50
%
100.0
0%

10.00
%
100.0
0%

Alcohol

o.
18
10
8
5

50

36.00
%
20.00
%
16.00
%
10.00
%
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Table 5 showing domestic violence cases by area of
residence
Residen
Males
Females
Total
ce
No
%
No
%
No
%
Urban

.
2

4.00%

.
26

Rural

0

0.00%

22

Total

50

100.00
%

50

52.00
%
44.00
%
100.00
%

.
28
22
50

56.00
%
44.00
%
100.00
%

Table 6 showing domestic violence cases by time since
marriage
Time
Males
Females
Total
Since
Marria No
%
No
%
No
%
ge
.
.
.
>1 year
0
0.00%
7
14.58%
7
14.00%

1-3
year
4-7
year
<7 year
Total

2
0
0
2

100.00
%
0.00%
0.00%
100.00
%

10

20.83%

12

24.00%

17

35.42%

17

34.00%

14
48

29.17%
100.00
%

14
50

28.00%
100.00
%

TABLE 7 showing domestic violence cases by number of
children
No. of
Males
Females
Total
childre No
%
No
%
No
%
n
.
.
.
0
0
0.00%
9
18.75%
9
18.00%
1
1
50.00% 12 25.00% 13 26.00%
2
1
50.00% 19 39.58% 20 40.00%
3
0
0.00%
7
14.58%
7
14.00%
4
0
0.00%
1
2.08%
1
2.00%
Total
2
100.00 48 100.00 50 100.00
%
%
%
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Abstract
Young car drivers run a higher risk of road traffic
cash and injury not only because of lack of experience
but also because of their young age and their greater
propensity for adopting unsafe driving practices. So the
present study was conducted to describe topography,
nature and frequency of the fatal injuries sustained by
car drivers. 54 car drivers were killed in the one year
Dr Harnam Singh
period due to road accidents. All the victims were males,
common age group involved was 20-30 years and none
Phone: +91- 9557078048
of the victim was wearing seat belt at time of the crash.
Majority of accidents occurred on highways, during
Email: drharnam71@gmail.com
winter and rainy season and in early morning and
evenings. Trucks were offending agents in maximum
head on collisions leading to fatal accidents. One fourth
of victims died on spot and another half within 6 hours of
accidents. This validates the effectiveness of seat belts.
Multiple injuries are a rule in road accidents and in
driver of cars injuries were seen on head, thorax, and
abdomen, lower and upper limbs.
Keywords: Road Traffic accidents, drivers, fatal injuries, ©2016 JPAFMAT. All rights reserved
head injury, thoraco-abdominal injuries.
Introduction
In many countries, motor vehicle
accidents rank first among all fatal
accidents. Every year almost 1.3 million
people die of road accidents in the world.
[1]In India in 2013, as a result of road traffic
accidents 137423 fatalities occurred. [2]
Among young drivers, males
underage of 25 years are three times as
likely to be killed in car crashes as
compared to young females.[3–5] Young
drivers are at excess risk due to risk taking

behaviour especially drunk driving, non-use
of seat-belt, over speeding, inexperience,
fatigue and sleepiness.[6–8]
Increased urbanization and good disposable
incomes have led to increase in number of
personal car holding in the country.
Availably of high speed highways and
modern cars, lead to increased incidence of
fatal crashes, leading to injuries to other
road users as well the drivers of the cars. So
the present study was conducted to study
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epidemiological factors and pattern of fatal
injuries in drivers of the cars so as to
suggest suitable preventive methods to
protect them.
Material and Methods
The present study was conducted in
the department of Forensic Medicine at a
leading tertiary care hospital in north India
over a period of one year. All the cases of
deaths of car drivers due to road traffic
accidents were included in the present
study. During the period of study, a total of
54 drivers of cars died in road accidents
which were subjected to medico legal
autopsy. Necessary information for the
study was gathered form police, inquest
report and interview of relatives and
friends of victims and eye-witnesses
present at the time of accidents. Pattern and
distribution of fatal injuries were studied in
detail during post-mortem examination. A
detailed Performa for purpose of recording
history, epidemiological data and pattern of
injuries was prepared for filling the
observations of the present study. The
information thus collected was statistically
analyzed.
Observation and Results
54 car drivers died in road traffic
accidents in one year period. All the victims
were males. 51.9% of the victims were in
age group of 21-30 years followed by 29.6%
in age groups of 31-40 years. (Table 1)
None of the victim was wearing seat belt at
the time of accident.
44.4% of fatal accidents occurred
between 6AM to 12 noon, 33.4% between
12 noon to6PM i.e. maximum cases
occurred in the day time during peak hours.
48.2% cases occurred in winters, 29.6%
occurred in rainy season and only 22.2%
occurred in summers. Majority of accidents
occurred on high speed National and State
highways accounting for 44.4 and 37.7%
cases respectively. Trucks were responsible
for causing accidents in 55.6% cases
followed by other cars & jeeps in 25.9%
cases. Head on collision lead to fatal
accidents in more than three fourth of cases.
Fog and poor vision was cause of accident in
33.4% cases followed by over taking

(21.2%), over speeding (11.1%), sleepiness
(11.1%), loss of control (11.1%), alcohol
(7.4%) and mechanical failure (3.7%). One
fourth of the victims died on the spot and
more than half died within 6 hours of the
accidents. (Table2)
Multiple injuries are a rule in road
traffic accidents. 4.2 major injuries per case
were observed in the present study. In
92.6% cases each, head and lower limbs
were injured, followed by injuries to upper
limbs (85.2%), thorax (74%) abdomen
(55.6%) and cervical spine (22.2%).
(Table3)
In the head injury, fracture of frontal
bone was seen in 24 cases followed by
fracture of nasal bone seen in 12 cases.
Subarachnoid haemorrhage was seen in 26
cases, subdural haemorrhage in 20 cases
and contusion of brain in 12 cases. Cervical
spine fracture was seen in 10 cases. In
thoracic injuries, fracture of ribs and
sternum was seen in 32 and 26 cases
respectively leading to laceration of lung in
32 cases and laceration of heart in 6 cases.
In abdominal injuries, laceration of liver
was seen in 28 cases followed by spleen in 8
cases
respectively,
leading
to
hemoperitoneum. In upper limbs, both bone
fracture of radius and ulna was seen in 14
cases, followed by fracture of humerus in 4
cases only. In lower limb injuries, fracture
of tibia and fibula on right side was seen in
26 cases, followed by fracture of right femur
seen in 18 cases and left femur seen in 6
cases respectively.
Multiple injuries caused death in
40.8% cases, followed by head injuries and
thoracic injuries alone causing death in
18.5% and 11.1% cases respectively. 7.4%
deaths each were caused by abdominal
injuries, thoraco-abdominal injuries, and
cervical injuries and head and thoracic
injuries combined respectively. (Table4)
Discussion
The present study was conducted to
study fatal injuries sustained by car drivers
in road accidents and factors responsible
for the same. The drivers of the cars are not
only responsible for injuries to other road
users but are also at risk of sustaining fatal
injuries in road crashes.
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In the present study all the car
drivers killed in road accidents were male.
This is because the males venture out more
for
occupation
and
other
needs.[1,9]Moreover, male drivers are at
greater risk because of high risk taking
behaviour like over speeding, not using seat
belt, alcohol indulgence, fatigue and
sleepiness.[6–8] Female drivers are
apparently safer than males due to less risk
taking abilities but in females lack of
handling skills may make them prone to
accidents.[4]Maximum number of fatalities
were seen in young age group a trend
commonly seen in other studies. Middle
ages are at lower risk. This is due to
unskilled, inexperienced and risk taking
drivers. [1, 3, 4]
Majority of accidents are seen in
early morning and peak hours, during
winter and rainy season when visibility is
poor. Moreover maximum fatal accidents
occur on high speed National and State
highways. [10–12]
Heavy vehicles like trucks are
responsible for maximum number of
fatalities in drivers of cars especially in head
on collision during overtaking or hitting a
stationary vehicle parked wrongly on the
roads at night.[13]Poor vision during fog,
rain or at night and overtaking are the
common causes of these fatal accidents.[11–
14] But, according to study from Iran, the
increased risk at night is not due to poor
vision, but the way drivers use roads at
night, either due to alcohol intake or fatigue
and sleepiness.[4]
One fourth of the victims died on
spot and more than half died with six hours
of accidents. The lethality is due to non-use
of seat belt by drivers. [15]
In the drivers of the cars, multiple
injuries are a rule involving, head, lower
limbs, upper limbs thorax and abdomen in
decreasing frequency.[11,13,15]The most
frequent location of fatal injuries were
multiple injuries (40.8%) head only
(18.5%) thorax only (11.1%) and
combination of the two (7.4%) followed by
abdominal and cervical injuries. In cases of
head injury, fracture of skull especially
frontal and nasal bone along with
subarachnoid and subdural haemorrhages

and contusion of brain are commonly seen.
In thorax, the most common injury was flail
chest with hemothorax or pneumothorax. In
cases of abdominal injuries, laceration of
liver
and
spleen
along
with
hemoperitoneum was commonly seen. [13,
15]
To protect drivers of the cars
following
preventive
measures
are
suggested.
1.
Training of the drivers by skilled
driving instructors before issuing driving
licenses.
2.
Strict implementation of traffic
safety rules especially speed limits, lane
driving, seat belts and drunken driving.
3.
Since head and thoracic injuries lead
to majority of deaths, provision of safety
features in all types of cars to be made
mandatory to protect these areas in event of
collision. Airbags, collapsible steering, seat
belts should be mandatory fitments in all
ranges of motor cars.
4.
Prompt shifting of the accident
victims from site of accident should be
ensured.
5.
Trauma centres should have facility
to manage head injuries, visceral trauma to
chest and abdomen along with facilities for
life support along the major highways.
Conclusion
The unrestrained young male
drivers are at increased risk of death in
road accidents. These fatal accidents are
common on high speed National and State
highways during winter and rainy season
and usually during early morning hours.
These fatal accidents are caused by head on
collision with trucks especially during foggy
or dark conditions and during overtaking.
Majority of the car drivers die on the spot or
within first six hours of accidents. Head and
neck, chest and abdomen are the common
sites of the fatal injuries in drivers of the
cars.
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Table No.1 Age distribution (n=54)
Age Group(Years) Number of cases
11-20
6
21-30
28
31-40
16
41-50
2
51-60
2

Percentage
11.1
51.9
29.6
3.7
3.7

Table No.2Demographic Profile of victims (n=54)
Characteristics
Frequency percentage
Time

Weather

12-6AM
6AM-12
Noon
12Noon 6PM
6PM-12 AM
Summer
Winter

6
24

11.1
44.4

18

33.4

6
12
26

11.1
22.2
48.2
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Place of
Accident

Vehicles
causing
Accident

Type of
Accident

Causes of
Accidents

Survival
Period

Rainy
NH
SH
City
Village
Trucks
Buses
Cars/jeeps
Medium
vehicles
Head on
collision
Hitand Run
Hita
stationary
vehicle
Roll over
Overtaking
Over
speeding
Sleepiness
Fog & poor
vision
Alcohol
Mechanical
failure
Loss of
control
Spot death
< 6 hours

16
24
20
6
4
30
4
14
6

29.6
44.4
37.1
11.1
7.4
55.6
7.4
25.9
11.1

42

77.8

8
2

14.8
3.7

2
12
6

3.7
22.2
11.1

6
18

11.1
33.4

4
2

7.4
3.7

6

11.1

14
28

25.9
51.9

6-24 hours
>24 hours

4
8

Table No.3 Major Injuries (n=54)
Injury
Number of Cases
Head injury
50
Cervical spine
12
Thoracic
40
Abdominal
30
Upper limb
46
Lower limb
50
Total injuries
228

7.4
14.8

Percentage
92.6
22.2
74.0
55.6
85.2
92.6
Injury / case =4.2

Table No.4 Fatal injuries (n=54)
Injury
Number of cases
Multiple injuries

Percentage

22

40.8

Head injuries

10

18.5

Thoracic injuries

06

11.1

Abdominal injuries

04

7.4

Cervical injuries

04

7.4

Thoraco- abdominal

04

7.4

Head and thorax

04

7.4
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Abstract
The heart is a structurally equipped and well
functioning muscle, which sustains life. Most of the
myocardium depends on nutrients and oxygen delivered
by the coronary arteries. Coronary artery diseases are
the leading cause of death worldwide. This study on
pathological findings in coronary arteries, in post
mortem cases was done in the department of Pathology,
Dr Anil Kumar Suri
Government Medical College, Patiala. Specimens of heart
were received in the department in medico legal cases,
Phone: +91- 9876135183
which were available for study. The gross and
microscopic study of 200 cases provided the prevalence
Email: drsuri.anil@gmail.com
of atherosclerosis, which is the major cause of morbidity
and mortality.
©2016 JPAFMAT. All rights reserved
Keywords: Heart, Atherosclerosis, Coronary
Introduction
Heart in toto can never be available for
gross as well as microscopic studies in a
living individual. Autopsy remains as an
important method for such study and for
ensuring the quality of mortality statistics.
[1]
The human heart is a markedly
efficient, durable and reliable pump that
propels over 6000 liters of blood through
the body daily and beats more than 40
million times a year, thereby providing the
tissues with a steady supply of vital
nutrients and facilitating the excretion of
waste products. Cardiovascular disease is
the number one cause of death worldwide,
with about 80% of the burden occurring in
developing countries. It is estimated that
one third of Americans have one or more
types of cardiovascular disease. Moreover,

32% of heart disease deaths are premature
occurring in individuals younger than age
75. [2]
Most of the myocardium depends on
nutrients and oxygen delivered via the
coronary arteries. Coronary arteries arise
immediately distal to the aortic valve,
initially running along the external surface
of the heart (epicardial coronary arteries)
and
then
penetrating
myocardium
(intramural arteries). Branches of the
epicardial coronary arteries are
•
Left coronary artery- branches are
Left anterior descending artery (gives rise
to diagonal and septal perforator arteries)
Left circumflex artery (gives rise to obtuse
marginal arteries)
•
Right coronary artery[2]
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With age changes in epicardial
coronary arteries can be tortuosity,
increased cross sectional luminal area,
calcific deposits or atherosclerotic plaques
[2].
The field of coronart artery
pathology is overwhelmingly dominated by
one disease-atherosclerosis. In children,
there is predominance of congenital lesions
and vasculitis (particularly Kawasaki
disease), although atherosclerotic coronary
death may also occur at young ages. Such
examples
of
juvenile
onset
of
atherosclerosis, albeit rare, illustrate the
complex genetic background of the disease.
In adult population myocardial ischaemia is
only seldom caused by non atherosclerotic
pathology. [3]
Atherosclerosis is characterized by
intimal lesions called atheromas or
atherosclerotic plaques that protrude into
vessel lumen. An atheromatous plaque
consists of a raised lesion with a soft,
yellow, grumous core of lipid (mainly
cholesterol and cholesterol esters) covered
by a white fibrous cap. [4]
Grossly
atheromatous
plaque
appear white to yellow, impinge on the
lumen of the artery. Superimposed
thrombus over ulcerated plaques is reddish
brown. Plaques vary from 0.3 to 1.5 cm in
diameter but can coalesce to form larger
masses. Atherosclerotic lesions are patchy,
and usually involve only a portion of the
arterial wall.
Microscopically, in atheromatous
plaques there is superficial fibrous cap
composed of smooth muscle cells and dense
collagen. Beneath and to the side of the cap
(the shoulder) is a more cellular area
containing macrophages, T cells and smooth
muscle cells. Deep to the fibrous cap is the
necrotic core, containing lipid, debris from
dead cells, foam cells, fibrin, variably
organized thrombus and other plasma
proteins. The cholesterol is frequently
present as crystalline aggregates that are
washed out during routine tissue
processing and leave behind only empty
“clefts”. The periphery of the lesion shows
neovascularization. Moreover atheromas
often undergo calcification. [4]

The frequency of involvement of
each of the three main arterial trunks in
typically right dominated heart is left
anterior descending coronary artery (4050%), right coronary artery (30-40%) and
left circumflex coronary artery (15-20%).
[2]
Atheromatous plaque may undergo
rupture,
ulceration,
thrombosis,
haemorrhage in plaque, atheroembolism or
aneurysm. [4]
Material and Methods
The study comprises 200 heart
autopsy specimens which were received in
the department of Pathology, Government
Medical
College,
Patiala
for
histopathological
examination.
The
department receives autopsy specimens in
medico legal cases from Department of
Forensic Medicine, Patiala and from district
and tehsil hospitals of Patiala, Fatehgarh
Sahib, Mohali, Ropar, Ludhiana, Sangrur and
Barnala.
Gross and microscopic examination
of the coronary arteries was done. All the
specimens received were fixed in 10%
formalin. Each specimen was grossly
examined for abnormalities like coronary
artery patency, wall thickness, hardening of
the vessel wall, calcification etc. After
completing naked eye examination, multiple
tissue slices from different coronary
arteries and any pathological area as
evident on gross examination were taken
for histopathological examination and
processed. In most of the cases, routine
haematoxylin and eosin (H and E) stained
sections were examined. Special stains were
used wherever necessary.
In histopathological preparation, sections
were stained after processing the coronary
specimens in automated tissue processor,
with H and E as follows:
• Sections were first de-paraffinized
(removal of wax) by placing the
slide, first in hot air oven and then
in a jar of xylene for 10-15 mins. As
hematoxylin is a water based dye,
the sections before staining were
rehydrated which was done by
placing the tissue in a series of
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descending grades of alcohol and
finally bringing to water.
• Slides were placed in hematoxylin
stain for 15-20 mins.
• Slides were rinsed in water
• Differentiation (selective removal of
excess dye from the section) was
done by putting the slides in a
solution of 1% alcohol for 10
seconds also called as acid alcohol
dip.
• Slides were rinsed in water
• Blueing (bringing the required blue
colour to the section) was done by
putting the section in scott’s tap
water
(containing
sodium
bicarbonate,
carbonate
and
magnesium sulphate) or saturated
solution of lithium carbonate for 210 mins.
• Counter stain was done with 1%
aqueous solution of eosin for half to
one minute.
• Slides were then rinsed in tap water.
• Before mounting, sections were
dehydrated which was done by
passing the sections in a series of
ascending grades of alcohol and
finally cleared in xylene, 2-3 dis in
each solution.
• Sections were then mounted in DPX
(dextrene, polystyrene, xylene).
MODIFIED
AMERICAN
HEART
ASSOCIATION CRITERIA FOR GRADING
ATHEROSCLEROTIC LESIONS [5]:
Grade 1- Isolated initial foamy cells
(minimal change).
Grade 2- Numerous intimal foamy cells
often in layers (fatty streaks).
Grade 3-Pools of extracellular lipid without
a well defined core (intermediate lesion or
pre -atheroma).
Grade 4- Well defined lipid core with
luminal surface covered by normal intima
(atheroma or fibroplaque).
Grade 5- lipid core with a fibrous cap with
or without calcification (fibroatheroma).
Grade 6- Fibroatheroma with cap defect
such as haemorrhage and thrombosis.
Grade 7- Calcification prominent.
Grade 8- Fibrous tissue change prominent.

Grade 9- Total occlusion of lumen.
Degree of atherosclerosis was classified as
mild (grade 1-3), moderate (grade 4-5) and
severe (grade 6-9).
Observations
Out of total heart autopsies, 168
(84%) were males and 32 (16%) were
females. Male to female ratio was 5.25:1 as
shown in (Table-1)
Heart weight was within normal
limits in majority of the cases. (Table - 2).
The mean weight of heart was 308.55 gms
in males and 257.90gm in females. The
heart weight ranged from 100-800 gms.
Table 3 showing number of
coronary vessels involved. Overall 149
(74.5%) cases show atherosclerosis lesions.
51 (25.5%) cases did not show any
atherosclerotic lesion.
Table 4 showing degree of
atherosclerosis, 53 (26.50%) cases had mild
atherosclerotic changes, 53 (26.50%) cases
had moderate atherosclerosis and 31
(15.50%) cases had severe atherosclerotic
changes. (Table - 4)
In
males
mild
degree
of
atherosclerosis was seen in almost all age
groups from 21 to 80 yrs of age and severe
atherosclerosis was seen in 41 to 70 yrs of
age and also above 80 yrs of age. In females
mild degree of atherosclerosis was seen
from 21 to 60 yrs of age and severe
atherosclerosis was seen in 5th decade of
life.
In males in LCA mild atherosclerosis
was seen from 11 to 70 yrs of age, moderate
from 31 to >81 yrs of age and sever in > 51
yrs of age. In females in LCA mild
atherosclerosis was seen from 21 to 60 yrs
of age and moderate from 31 to 70 yrs of
age.
In males mild atherosclerosis in
LADA was seen in 41 (20.5%) cases from
11-60 yrs and 71-80 yrs of age, moderate in
43 (21.5%) cases from 21-70 yrs of age and
severe from 21 yrs onwards. In females
mild was seen from 11-60yrs of age in 12
(6%) cases, moderate in 10 (5%) cases from
21-60 yrs of age and severe in 1 (0.5%) in
61-70 yrs of age. Overall atherosclerosis
was seen in 137 (68.50%) cases.
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In the present study atherosclerosis
was seen in 149 (74.5%) cases. Maximum
caes of atherosclerosis were seen in 41-50
yrs of age, that is, in 4th decade followed by
5th decade. Single vessel, two vessels and
three vessels were involved in 51 (25.5%),
49 (24.5%) and 49 (24.5%) cases
respectively. (Table- 5)
Discussion
Histopathological examination of
multiple sections of coronary arteries
revealed atherosclerosis of various grades,
that is, mild, moderate and severe. 74.5%
cases revealed atherosclerosis, out of which
25.5% cases revealed single vessel disease,
24.5% cases revealed two vessel disease
and 24.5% cases revealed three vessel
disease. RCA was involved in 96 (48%), LCA
was involved in 74 (37%) and LADA was
involved in 137 (68.5%) cases.
In the present study age ranged from 11
months to 95 years. In the studies of Wig et
al [6] and Garg et al [7] age ranged from
infancy to 7th decade and 15 to 85 years
respectively which was close to age ranged
in our study.
The present study included 200
heart autopsies in which M:F was 5.2:1. In
the studies by Wig et al [6] and Gargi [8]
M:F was 4.3:1 and 6.1:1 respectively.
Lowest M:F ratio was in the study by
Bhargava and Bhargava [9], that is, 2.7:1.
More involvement of males in medico legal
cases is obvious reason for male
preponderance in the present study.
In the present study mean weight of
heart in male and females was 308.5 gms
and 257.5 gms respectively which was close
to the mean weight of heart of male and
females in the study by Garg et al [7], that is,
289 gms and 269 gms respectively. The
average weight of heart in the present study
was somewhat higher as compared to the
study carried out by Bhargava and
Bhargava in Kartnataka. [9] This could be
the influence of natural built and nutritiona
level of the population indigenous to that
area.
In the present study, the average
weight of the heart was found to increase
with advancing age, the average weight of
the heart was 310 gms and 260 gms in
males and females respectively in 3rd

decade and average weight of heart was
372.5 gms in males and 325 gms in females
in 7th decade. The minimum weight of heart
was 100 gms of a 11 months old male child
and maximum weight of heart was 800 gms
of a 45 yrs old male.
In the present study coronary
atherosclerosis
was
seen
in
149
(74.5%)cases which was close to coronary
artery atherosclerosis seen by Murthi et al
[10] in 73.3% cases. In the study by
Padmawati and Sandhu [11], Hoon et al [12]
and Singh et al [13] incidence of
atherosclerosis was 67.3%, 66% and 68.5%
respectively. Maximum incidence of
atherosclerosis was observed by Puri et al
[14] in 86%cases in North West India.
Bhargava and Bhargava [9] and Gargi [8]
observed coronary artery atherosclerosis in
46.9% and 40% respectively.
In the present study, maximum number of
atherosclerotic cases was found between
31-60 yrs of age, that is, 74.5% of the total
atherosclerotic cases. Wig et al observed
maximum incidence of atherosclerosis in
6th decade. [6] Padmawati and Sandhu
observed the incidence of severe
atherosclerosis in 5th decade in majority of
cases. [11] Bhargava and bhargava showed
the incidence of atherosclerosis in 4-5th
decade in majority of cases. [9] Kangne et al
stated that incidence of atherosclerosis
increased after 40 yrs of age. [15] Wahi et al
stated that complicated atherosclerosis
appeared in 3rd decade of life in increased
progressively with age. [16] Garg et al
observed
a
gradual
increase
in
atherosclerosis in both frequency and
severity from 2nd to 6th decade with
maximum incidence was in 7th decade. [7]
thus in present study and all the above
studies majority of atherosclerotic coronary
lesions were observed between 31 to 60 yrs
of age.
In the present study 149 (74.5%)
cases were having atherosclerotic lesions
out of them 124 cases were males and 25
cases were females. Thus making male
population 4.9 times more than females (M:
F, 4.9:1). All the studies including the
present study were showing mae
preponderance. In the present study M:F
ratio was 4.9:1 which was very close to the
M:F ratio in the study done by Tandon et al,
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that is, 5.1:1. [17] Padmawati and Sandhu
[11] showed the lowest M: F ratio, that is,
2.4:1 while highest M:F ratio 9:1 was in the
study done by Gargi [8].
Out of the three branches of
coronary arteries, the most common artery
involved was LADA followed by RCA and
LCA. In the present study LADA, RCA and
LCA were involved in 63.5%, 48% and 37%
cases respectively. In all the above studies
involvement of the LADA was most
common. Hoon at al [12] found the highest
percentage of LADA involvement in 92%
cases followed by the study of Grag et al [7],
that is, in 38.1% cases. Involvement of RCA
was next to LADA in majority of studies. In
the present study involvement of RCA was
48%. Hoon et al [12] and Garg et al [7]
showed involvement of RCA in 68.4% and
35.1% cases respectively. LCA was showing
least involvement of all the three branches
in all the studies. In the present study LCA
involvement was 37% which was close to
the LCA involvement in study by Garg et al
[7], that is, 34%.
In the present study atherosclerotic
involvement of single artery, double artery
and all the three arteries were 34.2%,
32.8% and 32.8% respectively. Ross and
Roberts observed the similar findings in
their study. [18] Garg et al [7] observed
minimum cases of single artery involvement
while Murthy et al [10] observed maximum
cases of involvement of all the three
branches simultaneously.
In the present study 36 cases had
severe atherosclerosis (blockage of lumen
by 75-100%), out of these 30 cases had
severe degree of atherosclerosis in ingle
branch only, 5 cases had severe
atherosclerosis in two branches while one
case had severe atherosclerosis in all the
three coronary branches. Ross and Roberts
observed severe atherosclerosis in 55%
cases, in 4% cases all the three coronary
arteries were involved. [18]
In the present study on coronary
atherosclerotic lesions, the plaques were
predominantly simple in most of the cases.
Complicated plaques were seen in 20
(13.4%) out of total 149 cases of
atherosclerosis. The main complication was
calcification which was seen in 12 (8.05%)
cases, thrombosis was seen in 64 (4.02%)

cases and recanalization was seen in 2
(1.34%) cases only. Padmawati and Sandhu
observed sever atherosclerosis in 23.7% of
cases. [11] Hoon et al observed calcification
of atherosclerotic plaques in 10% cases of
death due to CAD. [12] Reichenbach et al
found 10% cases of thrombosis in a study of
87 autopsies. [19] Ostergard observed
thrombosis in 24% cases in their study of
45 cases who died of acute MI. [20]
Conclusion
Coronary artery atherosclerosis is
more prominant in 4th decade followed by
5th
decade.
Atherosclerotic
lesions
developed very early in life starting from
age 14 years onwards. Atherosclerotic
progress with age and left anterior coronary
artery is involved in most of cases followed
by right coronary and left circumflex artery.
Male are more in number in our study than
female this may be due to less postmortem
are performed.
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Table1: Distribution according to age and sex
Age( In years)
0-10
11-20
21-30
31-40
41-50
51-60
61-70
71-80
>80
Total
Range
Mean

Male
2
6
28
45
42
28
11
2
4
168
11 months- 95 years
43.07

Female
0
3
7
10
7
4
1
0
0
32
18 years-65 years
36.46

Total
2
9
35
55
49
32
12
2
4
200
11 Months -95 Years
42.01

%age
1%
4.5%
17.5%
27.5%
24.5%
16%
6%
1%
2%
100%

Table 2- Distribution according to weight of heart
Wt. ( In grams)
up to 250
251-300
301-350
>351
Total

Male
41
46
41
40
168

Female
16
11
3
2
32

Total no. of cases
57
57
44
42
200

%age
28.5%
28.5%
22%
21%
100%
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Range
Mean

100-800 grams
300.45 grams

Table 3 showing number of coronary vessels involved
Arteries Involved
One
Two
Three
No artery involved
Total

No. of Cases
51
49
49
51
200

%age
25.50%
24.50%
24.50%
25.50%
100%

Table 4 showing degree of atherosclerosis
Sr.No.
1
2
3
4

Degree of atherosclerosis
Unremarkable
Mild
Moderate
Severe
Total

RCA
104(52%)
65(32.5%)
24(12%)
7(3.5%
200(100%)

LCA
126(63%)
43(21.50%)
26(13%)
5(2.50%)
200(100%)

LADA
63(31.50%)
53(26.50%)
53(26.50%)
31(15.50%)
200(100%)

Table 5 showing number of cases having atherosclerosis
Age

Total cases

0-10
11-20
21-30
31-40
41-50
51-60
61-70
71-80
>80
Total

2
9
35
55
49
32
12
2
4
200

No.of cases not
invloved
2
6
16
14
11
2
51

No. of cases
Ath.

Single Vessel
Involved

3
19
41
38
32
10
2
4
149

3
13
17
11
7
51

Two Vessel
Involved
3
14
13
14
4
1
49

Three Vessel
Involved
3
10
14
11
6
1
4
49
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Case Report
DEATH DUE TO FRACTURE FEMUR: IS IT NEGLIGENCE ?
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Abstract
Fracture of the shaft femur is associated with a
number of direct and indirect complications but
haemorrhage is the first and the foremost complication
which if not treated with timely intervention with arrest
of bleeding and blood transfusion, may prove fatal and
hence needs early intervention. Death of a young patient
of fracture shaft femur due to road side accident
occurring after about three days, may be an indicator of
improper management of the case and allegation of
medical negligence may arise against the treating staff
except when there were other intervening complications.
Meticulous postmortem examination of such cases is the
only answer to prove whether the cause of death was
smismanagement in controlling the excessive blood loss
or some other events intervened for the fatal outcome.
Keywords: Femur, Neurovascular Complications, Blood
Transfusion,
High-Energy
Injuries,
Bimodal, ©2016 JPAFMAT. All rights reserved
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Introduction
The femur is the largest and
strongest bone and has a good blood supply.
Because of this and its protective
surrounding muscle, the shaft requires a
large amount of force to fracture. Once a
fracture does occur, the same protective
musculature usually is the cause of
displacement, which commonly occurs with
femoral shaft fractures. (1) As with many
orthopedic
injuries,
neurovascular
complications and pain management are the
most significant issues in patients who
come to the Emergency Department. The
rich blood supply, when disrupted, can
result in significant bleeding. (2) In a male
dying in 2 to 3 days after fracture femur
leading to hemorrhage or excessive
bleeding, whether the patient could have
been saved by appropriate blood
transfusion or he was left to bleed and not
properly given blood transfusion due to
shear negligence on the part of the treating
medical staff, is being discussed in the case.

Case History
A male aged about 42 years
sustained injuries in road side accident on
9-11-2016 at about 1-30 P.M. and was
brought to the Emergency Department of
Rajindra Hospital Patiala at about 2.45 P.M.
and later shifted to a private city hospital
due to alleged no care in Rajindra Hospital
as per police papers and died on 12-112016 at about 3-50 A.M. Postmortem
examination of the deceased was conducted
in Government Medical College (Rajindra
Hospital) Patiala on the same day at 1-45
P.M. The relevant postmortem observations
were as under:a) It was well built dead body of a male
with length 70 inches. Rigor mortis was
not fully developed. Postmortem
staining was present on the back except
parts of contact flattening and was fixed.
b) The injuries on the dead body included:-
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1. Abrasion 4 X 2 CM, on left leg lower
end with swelling. Fracture of the
bone was present underneath.
2. Small stitched wounds, five in
number, were present on front and
lateral side on left knee.
3. Lacerated wound, 3 X 2 CM, was
present on front middle part of left
thigh with swelling of the part and
fracture of the bone underneath.
4. c.
Brain, lungs, liver, spleen
and kidneys were pale. Stomach
contained small amount of fluid
contents and fluid blood was
present in right chambers of heart.
5. d.
The cause of death was
declared as hemorrhage and shock
from the ante-mortem injuries
described, sufficient to cause death
in the ordinary course of nature.
The probable duration between
injuries and death was about three
days and between death and
postmortem
examination
was
within 12 hours.
6. e.
As per clinical record, the
Hemoglobin level of the patient on
admission in the private hospital
was 10.7 mg; TLC: 16400; DLC: 82,
15, 2, 1, Blood Pressure 140/80 Hg,
Pulse was 80 per minute and body
weight was 80 Kg.
Discussion
Femur fractures in the younger
patient population are typically the result of
high-energy injuries. These fractures are
often accompanied by other injuries. The
first priority in treatment is to rule out
other life-threatening injuries and stabilize
the patient. The highest age and gender
specific incidence of femoral shaft fracture
are seen in males from 15 to 24 years of age
and in females 75 years of age or older.
Femoral shaft fractures occur most
frequently in young men after high energy
trauma and elderly women after a low
energy fall. The bimodal distribution peaks
at 25 and 65 years of age with an overall
incidence of approximately 10 per 100,000
populations per year. Femoral shaft
fractures heal rapidly if the blood supply is
not excessively compromised. Because
these fractures tend to be the result of high

energy trauma, a full trauma survey is
indicated. More than 1 L of blood may be
lost into the thigh. Therefore, a careful
preoperative assessment of hemodynamic
stability is essential, regardless of the
presence or absence of associated injuries
(3). 40% or greater is usually considered
the maximum amount of blood that an adult
can lose before the body can no longer
compensate. In an 80 kg adult this would be
about 2.24 liters.
A Class I Hemorrhage is usually
considered 15%, or less, of an adult’s blood
volume. In an 80 kg person this would be
about 0.84 liters. At this level there are
almost no signs or symptoms. A Class II
Hemorrhage is 15 to 30% loss of an adult’s
blood volume. In an 80 kg person this would
be about 1.68 liters. At this level the heart
will start to beat faster, and the person will
start to look pale, and feel cool. This is the
beginning stages of shock. A Class III
Hemorrhage is 30 to 40% loss of blood. In
an 80 kg person this would be about 2.24
liters. At this level the heart will be beating
very fast, trying to keep up with the bodily
needs. The person will look very pale, and
start to be confused. This person is in shock,
and in trouble. Fluids are needed very
quickly. A Class IV Hemorrhage is as
described above. This is usually greater
than 40% and in an 80 kg adult this would
be more than 2.24 liters. The body can no
longer keep up with the blood loss and the
person is in serious trouble. Without very
fast help the person will die.
Complications in fractures of the
shaft of the femur:There can be local complications at,
or immediately adjacent to, the fracture
which can radically alter the management of
the injury. Some of these complications
include
Fracture shaft femur with
ipsi-lateral dislocation of the hip.
Associated fracture of the
neck of the femur.
Fracture of the patella with
fracture of the femoral shaft on the same
side.
Segmental fracture of the
femoral shaft.
Ipsilateral fracture of the
femur and tibia.
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Nerve injury.
Vascular complications
Delayed union.
It is now generally agreed that
reconstructive arterial surgery in the limbs
must be carried out early if this treatment is
to have any chance of success. Femoral
artery injuries associated with fractures of
the shaft of the femur are no exception, and
an aggressive attitude towards reestablishing the arterial blood supply
should be taken as soon as the patient has
recovered from his initial shock (4).
Fat Embolism Syndrome: Circulating fat globules occur in
most adults after closed fractures of long
bones and histological traces of fat can be
found in the lungs and other internal
organs. A small percentage of these patients
develop clinical features similar to those of
ARDS; this was recognized as the fat
embolism syndrome long before the ARDS
entered the medical literature. The source
of the fat emboli is probably the bone
marrow, and the condition is more common
in patients with multiple fractures. In
femoral shaft fracture, shock is the earliest
complication and 1- 2 liters of blood can be
lost with a closed fracture, and shock may
be severe. Prevention is better than cure;
most patients will require a transfusion (5).
A detached blood clot is another type of
embolism caused by mechanical injury.
Venous thrombosis may occur as a direct
result of trauma to a vein or as a result of
stasis caused by edema or inactivity. Thus
the thrombus may form at the site of injury
or at some remote place in the body. The
spontaneous detachment of such a
thrombus frequently results in fatal
pulmonary embolism (11).
Generally orthopedic procedures
are accompanied by loss of larger amounts
of blood. This is partly due to the intrinsic
difficulty in stopping hemorrhage in a
bleeding bone but is also due to patient and
institutional factors (7, 8). Our study
demonstrates that a substantial amount of
blood (up to 3.31 units of 450ml whole
blood) is lost due to surgery of fractures of
the femur performed in a developing world
operating theater. Open reduction and
internal fixation of fractures of the femur is

still performed widely in the developing
world due to shortage of resources to
support minimal interventional surgery like
closed intramedullary nailing for such
injuries (6). A fracture of the femur is a
major traumatic event which provokes a
local and systemic inflammatory response
that is characterized by activation of
circulating granulocytes to produce proinflammatory cytokines one of which is
soluble thrombomodulin. This cytokine
binds to thrombin and the formed complex
converts’ protein C into the natural
anticoagulant activated protein C which
consumes the clotting factors (9, 10).
Hemorrhage is one of the primary or
immediate and direct causes of death. As a
rule, the more rapid the loss of blood, the
more likely is death to occur. Children and
old people are more severely affected by
haemorrhage than young adults, and men
stand haemorrhage better than women. The
blood volume in a normal healthy adult is 88.5% of body weight, or 80-85 ml./kg.
Generally a rapid loss of two liters of blood
(one third of the blood of the body) is
sufficient to cause death from haemorrhage.
Death from haemorrhage may be diagnosed
by finding the wound and noting its
position, by the extreme pallor of the body,
the poor development of lividity and the
shrunken appearance of the glandular and
other organs (12).
Conclusion
Fracture of the shaft femur is
associated with a number of direct and
indirect complications which may also be
the cause of death of the patient but
haemorrhage is the first and the foremost
complication which if not treated with
timely intervention by transfusion and
arrest of bleeding, may prove fatal and
hence needs early intervention and keeping
in view the amount of average blood loss,
the patients can be easily brought out from
the hemorrhagic shock before the other
complications can intervene.
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Introduction
Olanzapine is atypical antipsychotic
drug widely used in many mental disorders,
schizophrenia, personality disorder and
substance related disorders [1]. Suicidal
tendencies are more common among
patients with above mentioned psychotic
illnesses than the general population [2].
Overdose
of
the
antipsychotics,
benzodiazepines, antidepressants either
singly or in combination may prove fatal 3.
Adverse effects of acute Olanzapine
poisoning include prolonged QTc interval,
supraventricular
arrhythmia
and
conduction disturbances [4] as well as
laboratory abnormalities in the form of
hyperglycemia, leucocytosis, hypokalemia,
raised creatinine phosphokinase (CPK),
hyperbilirubinaemia
and
neuroleptic
malignant syndrome 5.
Case report
A 16 year old school going girl
presented with history of unconsciousness
and irritability since 1 day. Her mother
gives history of ingestion of 40 tablets of
Olanzapine of 7.5 mg each (total 300mg).
On further questioning her mother told that

©2016 JPAFMAT. All rights reserved

she failed in the final examination following
which she consumed Olanzapine tablets.
There was no history of lacrimation and
drug abuse [2]. On examination, she was
unconscious with Glasgow coma scale (GCS)
3. Vitals were BP 90/60 mmHg, Pulse 110
beats/min. Eye examination revealed small
sized pupils (2mm) i.e., constricted but with
normal reacting to light. Laboratory
investigations revealed total leucocyte
count 11200/mm3 differential cell count P
80 L 20 E 0 B 0. Her renal, liver, thyroid,
CPK, ABG and serum electrolytes profile
were within normal limits. ECG was normal
except sinus tachycardia. Rest of the
systemic examination was unremarkable.
Computerised tomography (CT) brain
revealed no abnormality.
Serum level of Olanzapine could not
be tested due to financial constraints. She
was treated symptomatically with oxygen,
intravenous fluids, nutritional support and
gastric lavage. After 6 hours, she recovered
consciousness, BP improved to 120/80
mmHg and pulse rate 74 beats/min. Eye
examination revealed bilateral normal sized
pupils with normal reaction to light. She had
normal visual acuity, field of vision, eye
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movements and fundus examination.
Psychiatric consultation was taken and she
was counselled. She recovered fully and was
discharged on 5th day. Now she is on
regular follow up with no fresh complaints
and doing well in her studies.
Discussion
Suicidal cases are increasingly
recognised among people with mental
disorders [2]. Olanzapine overdose is
commonly seen in clinical practice these
days 3 with variable clinical presentation [2,
5]. Our patient consumed 300mg of
Olanzapine and developed unconsciousness,
irritability, hypotension, tachycardia, miosis
of both eyes and GCS of three. Similar
findings have been reported by other
workers [2, 5, 6]. Organophosphate
poisoning may also present with miosis and
lacrimation, which was ruled out
accordingly by taking history from family
members. Electrocardiography and CPK
abnormalities are seen with large doses of
Olanzapine [6, 7] but these were absent in
our patient. 300mg of Olanzapine ingested
by the patient comes under moderate to
severe fatal dose [6]. Death is rare with
Olanzapine overdose3. As there is no
specific antidote for Olanzapine overdosage
,so
the
patient
was
managed
symptomatically and she responded well
[7].
Conclusion
Olanzapine
is
an
atypical
antipsychotic drug widely used in several
psychiatric illnesses. Even its therapeutic
dose may be a potential risk. It has no
specific antidote and treatment is
symptomatic. Early recognition and
management of such patients is likely to
reduce morbidity and mortality although
death due to olanzepine overdosage is rare.
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Abstract
Sudden death especially in an apparently healthy
young individual arises suspicion and should always be
investigated thoroughly. We encountered a case of
sudden death in a 27 year old male which on detailed
autopsy and investigation was confirmed to be of
Ventricular Septal defect.

Congenital heart

Introduction
Congenital heart diseases (CHD) are
a common cause of morbidity and mortality,
presenting usually in early years of life but
sometimes can remain hidden even till later
stages. Common CHD’s are Ventricular
Septal Defect (VSD), Atrial Septal Defect
(ASD), Patent Ductus Arteriosus (PDA).
Pulmonary Stenosis, Aortic Stenosis,
Coarctation of Aorta, Tetralogy of Fallot, out
of which VSD is supposed to be commonest
(30% of cases) [1]. VSD is reported to occur
at the rate of 1 in every 500 live births [2].
Sometimes, VSD may alsobe acquired due to
trauma or due to rupture of infract of
ventricular wall.[1,2] Small congenital
defects can close on their own over a period
of time or may remain asymptomatic. VSD
may also be associated with other
congenital defects and may result in cardiac
failure, thus, requiring medical and surgical
intervention [3, 4].
We report a case where in a 27 year
old male suffering from on and off breathing
problems died on his way to hospital after
an episode of discomfort and uneasiness.
Case Report
A 27 year old male had a history of
asthma. One fine morning he complained of
uneasiness and died while was being shifted
to hospital, the dead body was subjected for
post mortem examination. Deceased
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measured 162 cm in length and weighed 65
kgs. No external injuries were present on
the body, conjuctivae showed congestion
bilaterally. On internal examination, brain
and lungs were congested and oedematous,
liver, spleen and kidneys were congested.
Heart weighed 570 gms, coronaries were
patent and interventricular septum showed
a communicating defect. Routine viscerae
were preserved for chemical analysis but
reported negative for presence of any
poison. Pathological examination was
suggestive of ventricular septal defect,
myocardial hypertrophy and endocardial
fibrosis in heart and pulmonary oedema
with pulmonary hypertension. Cause of
death was opined as complications of
ventricular septal defect.
Discussion
Development of ventricular septum
takes place during 2nd month of
intrauterine life by fusion of upward growth
of intraventricular muscular ridge with
downward growth of membranous portion
of fused atrio-ventricular cushions (septum
intermedium. The gap between the two
growths is filled by proliferation of tissues
from atrio-ventricular cushions. The basal
portion of membranous part is last to fuse
and is typically the region where majority of
VSD’s are located.[5] This defect results in
left to right shunt owing to high pressure in
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left ventricle leading to right ventricular
hypertrophy and subsequently pulmonary
hypertension. Rarely, if the pulmonary
vascular resistance remains high the shunt
is reversed resulting in Eisenmenger’s
syndrome [1, 2].
Clinically
these
defect
are
recognized
by
pansystolic
murmur
radiating all over precordium which may be
loud in small defects and softer in large
defects. In addition there will be tachypnea,
parasternal
pulsations,
cyanosis,
arrhythmias with ventricular enlargement
[1, 2]. VSD is a life threatening condition in
infants and presents with ventricular
hypertrophy in instances of sudden death.
Cases of sudden death due to VSD in infants
are reported in literature [4, 6]. A case is
reported wherein a young child who
presented frequently with breathing
difficulties died suddenly and VSD with
cardiomegaly was diagnosed at autopsy. [7].
There are studies which suggest that
patients with VSD have impaired sexual life
in both sexes but especially in males who
reports a larger incidence of erectile
dysfunction.[8]On the other hand it is
reported that congenital heart diseases
including VSD may interfere with sports
fitness but does not increase the risk of
sudden death in sports activity [9].
In our case the deceased was
apparently healthy in cardiac aspects and
his on and off episodes of breathlessness
were considered as episodes of asthma
probably due to pulmonary involvement.
There was no history of diagnosis of any
cardiac anomaly and thus his death gave
rise to suspicion. Thorough autopsy added
with negative RFSL report along with
histopathological evidence of pulmonary
hypertension and ventricular hypertrophy
confirmed the cause of death as
complication of VSD.
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Introduction
Ectopic pregnancy is the
implantation of the fertilized ovum at a site
other than the endometrium [1] and with an
incidence of one per 10000 conceptions and it
is an atypical and fatal form of extrauterine
gestation [2] Apart from being abnormally
located, the major concern in regard to ectopic
pregnancy is that its thin muscle wall is easily
prone
to
rupture
and
consequent
haemorrhage. This is due to good
vascularization by anastomosis of the uterine
and ovarian vessels. [3, 4]
It has been observed that certain
factors such as age, history of infertility,
smoking at the time of conception, previous
history of ectopic pregnancy, pelvic
inflammatory disease, pelvic surgery or even
sterilization and use of intrauterine devices
(IUDs) have been linked with occurrence of
ectopic pregnancy [5-7]. Studies have shown
that incidence of ectopic pregnancies is more
in developing countries due to higher rate of
pelvic inflammatory disease in these regions
[8].
Most often, the diagnosis of an ectopic
pregnancy is based on clinical features such as
amenorrhoea with pelvic pain, or a confirmed
pregnancy with mild vaginal bleeding. While
these features may easily mimic a threatened

or
inevitable
abortion,
a
timely
ultrasonological examination can reveal an
empty uterine cavity without a gestational sac,
and is further confirmed if an adnexal mass is
seen [9].
In such patients who present early
with pelvic pain, bleeding and haemodynamic
instability, the diagnosis of an ectopic
pregnancy is usually obvious, and the
treatment is by immediate laparotomy [10].
However, the difficulty arises when the
patient has mild symptoms which are brushed
off as features of normal pregnancy. In
developing nations medical help may not be
easily available to the patient, resulting in the
complications of ectopic pregnancy which
become difficult to manage and in some cases
result in fatality. The maternal mortality rate
in ectopic pregnancies is known to be as high
as 20% [11] and is mainly due to massive
haemorrhage from placental separation from
the abnormal site leading to torrential blood
loss into the peritoneum resulting in
hypovolemic shock [12].
Sudden death can be defined as death
which is unexpected and of short courseusually with minimal or no apparent clinical
history [13] More so in young, otherwise
healthy individuals, where a systematic
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forensic investigation becomes mandatory
[14].
Ruptured ectopic pregnancy is one of
the causes revealed at autopsy for sudden
death in women. Rupture is generally
spontaneous but it can be precipitated by
trauma. Therefore, foul play must be ruled out
with careful elicitation of history from the
patient’s nearest relatives and it should be
corroborated with any physical evidence
found on the body.
Case Report
We report the case of a 26 year old
apparently healthy primigravida, belonging to
a middle socio-economic class in her 8th week
of gestation. There was an acute onset of
severe bouts of vomiting and she expired
while being taken to the hospital. She was
declared brought dead on arrival at the
emergency department. There was no clinical
history of illness in the past or trauma.
Autopsy findings revealed the body of
an adult female, moderately built and
nourished.. Conjunctiva and mucosa were
pale. No external injuries were noted on the
body.
On opening the abdomen, the
peritoneal cavity contained 1000ml of frank
blood and 500mg of blood clots (Fig 1). On
further exploration, there was a presence of a
cyst with an adhered blood clot on the left
fallopian tube 1cm from the fundus measuring
2x 1.5cm, which was revealed to be the source
of the bleeding (Fig 2). The Uterus measured
7x5x3cm and Right and Left ovary measured
4.5x3cm and 4x 2cm which weighed 100gm in
total. The organs in the body were intact and
unremarkable.
The Uterus with adnexa was sent for
histopathological analysis to confirm the
diagnosis. On receipt of the histopathological
analysis the features revealed a presence of a
dilated and oedematous left fallopian wall
infiltrated by chorionic villi, lined by cyto and
syncytiotrophoblast
accompanied
by
haemorrhage.
One focus showed complete invasion
of the chorionic villi through the wall of the
fallopian tube, corresponding probably to the
area of rupture. The impression was ectopic
pregnancy of the left fallopian tube.
Based on post mortem examination
findings and histopathological examination
report, death was reported to be as a result of

haemorrhage, consequent upon ruptured
ectopic pregnancy precipitated by sudden
increase in intra abdominal pressure while
vomiting.
In the present case, the finding of 1000
ml of frank blood and 500mg of blood clot in
the peritoneum was sufficient to prove
haemorrhage as the cause for the death of the
woman. The accumulation of blood was
considered to be of acute onset, as the
histopathological examination showed clotted
red blood cells and some leukocytes.
Discussion
Sudden death in obstetric or
gynaecological cases is rare. Even though
rupture of an ectopic pregnancy is common,
timely medical and surgical help prevents
mortality in most cases. In this case, the
rupture of the ectopic pregnancy in a young,
otherwise healthy woman was brought about
by sudden increase in intra abdominal
pressure while vomiting and the symptom
was initially brushed off as a hyperemesis
occurring normally in the first trimester of
pregnancy.
According
to
literature,
the
commonest gynaecological cause of sudden
death is induced abortions. Sudden deaths in a
pregnant woman due to causes other than
abortions are uncommon. Hlaise KK et al
report a case of sudden death in a middle aged
woman which was found to be due to Meigs
syndrome (ascites and hydrothorax in adjunct
with an ovarian tumor). The autopsy findings
revealed a large left ovarian fibroma, ascites
and bilateral pleural effusion with atelectasis
[15].
In another set up, Mukhopadhyay PP
[16] reported a case of sudden death in
ectopic pregnancy in a young female which
was initially mistaken as a case of homicide
and later disproved based on autopsy
findings.
Reports of hemorrhagic shock and
fatal outcome due to tubal pregnancy are
many, as supported by studies conducted by
Lewis [17], Rizk B [18] and Kansaria [19].
Thus, the diagnosis and reporting of ruptured
ectopic pregnancy are found to be adequately
seen in literature [20].
Ruptured ectopic pregnancy is usually
spontaneous. However it may be precipitated
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by blunt force, trauma, as a result of coitus or
even bi-manual obstetric examination. [21]
Most ectopic pregnancies usually
occur in the fallopian tube (as seen in our
case) and account for approximately 90% of
all ectopic pregnancies, followed by cornual
pregnancies which are less common and
account for about 2% to 4% of ectopic
pregnancies. [22]
The presentation of ruptured tubal
pregnancy may vary case to case. In our case,
the rupture was due to severe vomiting
leading to sudden increase in intra abdominal
pressure. Kaliniski M A et al have reported a
case of ruptured ectopic where urine
pregnancy tests were found to be negative,
which proves the difficulty in early diagnosis
of an ectopic pregnancy. [23]
While our case reports the rupture in
an early pregnancy (as seen often in first
trimester), Pradhan report a sudden
unexpected death in an advanced pregnancy
of seven months duration; autopsy
examination of which revealed an abdominal
pregnancy, ruptured gestational sac, severe
haemorrhage and secondary placental
attachment. The diagnosis of abdominal
pregnancy had been missed clinically and on
ultrasonological scan, posing diagnostic and
medicolegal difficulties [24].
Ansbacher [25] found that majority of
the deaths from ruptured ectopic pregnancies
(87%) resulted due to delay in seeking
medical attention and in the physician
ordering
appropriate
diagnostic
tests
implicating that early diagnosis, aggressive
surgical management, and adequate blood
replacement is instrumental in preventing
mortality in ectopic pregnancy.
Conclusion
In most cases, especially in developing
nations, formal prenatal care is not instigated
until the pregnancy is obvious. The first
suspicion of pregnancy must call for diagnosis
and confirmation via routine tests and should
also include screening tests for ectopic
pregnancy. This can largely reduce the
incidence of morbidity and mortality from
ectopic pregnancy.
In this case, the role of early diagnosis
is questionable as the patient did not present
a striking clinical picture. Under these

conditions, this case report shows that it is
important not to underrate minor symptoms
that may be predictors of possible fatal clinical
outcomes.
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Figure 1: Free blood seen in the peritoneal
cavity on opening the abdomen

Figure 2: Uterus and the its appendages,
showing the adhered blood clot on the left
Fallopian tube
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