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Editorial
Indian Sex Laws: The Imbalance

The Universal Declaration of Human Rights begins with the affirmation that “the
inherent dignity and of the equal and inalienable rights of all members of the human family is
the foundation of freedom, justice and peace in the world.” Are the two sex related criminal law
developments in India i.e. amended rape law and the re-invocation of Section 377, are in
violation of the these universal human rights or not in balance so for as the transgression of the
basic human rights of people by punitive sexual security apparatus are concerned, is still in the
domain of discussion for the medico legal experts of this country regarding imbalance in Indian
sex laws.
Rape is a horrific problem in India. Much of it is hidden as victims are subjected to
structural coercion in a traditional patriarchal society and rape carries a strong stigma. For
justice to be done, contested facts must be investigated and established, conflicting evidence
and testimony sifted and evaluated, and guilt or innocence pronounced accordingly. Neither all
men nor all women are criminals by virtue of gender; most relations of authority do pit women
in an unequal power relationship with senior colleagues, but in some cases it is possible for
wrongful or maliciously false charges to be leveled as well, for whatever reason. Any law that
can be abused will be, under certain circumstances.
Seemingly meant to accommodate public anger, in rape cases, the burden of proof has
been reversed such that it invites miscarriage of justice. The definition of rape includes any
penetration by any object to any extent; there is no time limit within which the charge must be
laid by the victim; this inevitably means that physical evidence to confirm is not mandatory and
the judge legally obliged to believe the woman. That is, the judges must base their verdict upon
the premise that, in matters pertaining to sex, women cannot lie under oath.
The new Criminal Law (Amendment) Act of 2013, as argued by Dr Ratna Kapur “has
taken us dangerously in the direction of a sexual security regime rather than towards more
rights” – a pathology clearly evident in the Supreme Court’s verdict on December 11, 2013,
upholding the criminalization of conduct that should be left to personal preferences. The Delhi
High Court held section 377 of the Indian Penal Code to be incompatible with the fundamental
principles of equality, dignity and non-discrimination of India’s constitution. The Supreme Court
reinstated it on appeal, arguing that repeal was a matter for the legislature. The Apex court in its
ruling held that “those who engage in carnal intercourse against the order of nature” cannot
claim equal protection under the constitution. The use of language such as “so-called rights” of
lesbians, gays, bisexuals and transgender people who constitute “a miniscule fraction of the
country’s population” and practice sexual relations “against the order of nature” suggests that
the ruling is based on prejudiced private morality than constitutional and legal scholarship and
reasoning.
The UN High Commissioner for Human Rights, Navi Pillay responded to the Supreme
Court decision to deplore it as a violation of international human rights. The 1966 International
Covenant on Civil and Political Rights, to which India is party, enshrines rights to privacy and
non-discrimination but criminalizing private, consensual same-sex sexual conduct violates this,
she said. It is not the social purpose of criminal law to target and vilify activities and practices of
groups that the majority dislikes. The consensus of modern medical and psychiatric opinion
holds that homosexuality is not a disease or a disorder but one among different expressions of
human sexuality. Instead of labeling it as a sin and crime by one school of thought and pathology
by another, it can be better defined as “a habit in the human beings created by and a product of
the circumstances leading them away from the natural defined sexual course.
Leaving Section 377 on the statute books reduces all homosexuals to the status of
“unapprehended felons” turning their lives into one of misery, fear and apprehension. It opens
the door to discrimination in employment and housing; social and other types of harassment;
blackmailing under certain situations and private violence rooted in publically legitimized
bigotry. As a shield against being criminalized in law and stigmatized in society, the affected
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people may agree to enter into heterosexual marriages, with adverse consequences for the
emotional health and wellbeing of partners and children. Another unintended and perverse but
predictable consequence is the reluctance to seek medical help for suspected sexually
transmitted diseases, including HIV/AIDS, with detrimental flow-on implications for public
health.
The Supreme Court ruling was hailed by conservative religious class but condemned by
most media commentators for targeting members of a minority for who they are, thus pushing
the issue and fate of same-sex relationships firmly at the vertex of religious, social, political and
judicial beliefs and cross-currents. The antique law needs to be repealed on review by the full
bench of the Apex Court, failing that, by Parliament with all-party support or this Section of
Indian Penal Code which defines unnatural sexual offences can be amended with addition of one
exception that such carnal intercourse can be permitted between two individuals with mutual
consent and in private maintaining complete public decency so that compelling desire of the gay
class is fulfilled under the constitutional parameters.
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Abstract
Scorpion stings are a common and serious medical problem
worldwide and important cause of mortality and morbidity in
tropical region. The present study was conducted in the
emergency department of B.C. Roy Hospital Haldia to determine
the incidence, other aspects of epidemiology and clinical
manifestation of scorpion stings from April 2013 to November
2013. 36 cases were reported during that period. The victims of
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scorpion sting cases were between the age group of 31 to 40 yrs
and of low socioeconomic status. Farmers’ were the most common
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victims (27.77%) belonging to rural areas.
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Introduction
There are more than 1250 species of
scorpions, about 100 species are found in India.
Its toxicity is more than that of snakes but only a
small quantity is injected. The venom of
scorpion is a clear, colourless and can be
classified as either haemolytic or neurotoxic [1].
Haldia is a petrochemical city and it is
surrounded by river at one side and large
number of population residing in rural areas of
Purba Midnapur. B.C. Roy Hospital is a tertiary
centre and main referral centre for cases of
scorpion stings in this area.
A large no. of death can be prevented
with prompt treatment, timely administration of
antivenin if available, oral prazocin and other
supportive measures. The outcome of scorpion
sting depends on numerous factors including
the species of scorpion, the area of body bitten,
the amount of venom injected and health status
of victim.
Methods and Material:All scorpion sting cases admitted at B.C.
Roy Hospital, Haldia from April 2013 to
November 2013 were included in this present
study. During this period 36 scorpion stings
cases were admitted at B.C. Roy Hospital. The
data was obtained from hospital case records,
direct enquiry from relatives, friends, persons
accompanying the deceased and deceased itself.
All the patients admitted to B.C. Roy Hospital

with scorpion stings were followed up from the
time of admission to throughout their stay in
hospital. The information was collected into
performa including age, sex, occupation,
seasonal distribution and clinical manifestation
of scorpion stings etc. for each case and was
analysed.
Observation & Results
Period from April 2013 to November
2013 total 36 cases of scorpion stings were
admitted in B.C. Roy Hospital, Haldia. Total no.
of male patients admitted in hospital due to
scorpion stings were 23 (63.88%) and females
13 (36.11%) (Fig No 1). Highest number of
victims were aged between 31 to 40 years
(44.44%) and least no. of cases were seen above
the age group of 60 (2.77%)( Table No 1).
Age
Group
0-10
11-20
21-30
31-40
41-50
51-60
>60
Total

Table No 1 Showing the incidence of Age
Male
Female
Total
Percentage
1
1
2
10
6
2
1
23

1
1
1
6
3
1
0
13

2
2
3
16
9
3
1
36

5.55
5.55
8.33
44.44
25
8.33
2.77
99.97

In the present study, 25 victims were
rural (69.44%) and rest urban (30.55%) (Fig No
2).
In the present study farmers were the
most common victims 10 (27.77%) followed by
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house wives 8 (22.22%), labourers 7 (19.44%)
and businessmen 6 (16.6%) respectively (Table
No 2).
Most scorpion stings cases were
reported in the season of monsoons from June to
September 21 (58.33%) followed by summer
from February to May 12 (33.33%) and winter
from October to January 3 (8.33%) respectively
(Table No 3).
Occupation
Farmers
Businessmen
Student
Labourer
House wife
Unknown
Total

Table No.2 Victims Occupation
No. of Cases
Percentage
10
27.77
6
16.66
4
11.11
7
19.44
8
22.22
1
02.77
36
99.97

Maximum incidence of scorpion stings were
during daytime 22 (61.11%)(Table No 4).
Lower limbs was involved in maximum no. of
cases 24 (66.66%) followed by upper limbs 11
(30.55%) and trunk 1 (2.77%) respectively
(Table No 5).
Local and systemic signs of scorpion stings were
present in 10 cases (27.77%) (Table No 6).
Table No.3 Seasonal Distribution of Scorpion stings cases
Season
No. of Cases
Percentage
Summer
12
33.33
Mansoon
21
58.33
Winter
3
08.33
Total
36
99.99
Table No.4 Diurnal Variation of Scorpion stings cases
Diurnal
No. of Cases
Percentage
Day time
22
61.11
Night time
14
38.88
Total
36
99.99
Table No.5 Shows site of scorpion stings
Area of Bite
No. of Cases
Percentage
Upper limb
11
30.55
Lower limb
24
66.66
Other site
1
02.77
Total
36
99.98

Discussion
In the present series of study males
were more affected than females. The other
study shows similar pattern. Goyffen et al from
Tunisia in their study shows that scorpion stings
victims were male in maximum number [2].
In present study 16 victims were aged
between 31 to 40 years (44.44%). This is
because these age groups are more active in the
area and this is the most active phase of life for
men who are involved physically, mentally and
socially.
Maximum no. of victims belongs to rural
area in this present study which is similar to
other series of studies [9].

The most common site of scorpion
stings in the present series of studies was lower
limb which is not similar with other
epidemiological
surveys.
Various
other
epidemiological surveys reported that the
effected body parts are hand and arm. The
present study and other studies point out that
the frequency of stings increase in the warmest
month of the year thought out in the world
specially in the August [1, 3-7].
Conclusion
The present study shows that males
were more effected than females maximum
number of victims where aged between 31 to 40
years. Maximum scorpion stings occurred in
outdoor especially in monsoon season. Lower
limb was more affected.
Scorpion stings is common medical
emergency, although mortality is lower if it is
treated with anti-venom if available or oral
prazosin which is alpha blocker.
The risk of scorpion stings can be lowered with
preventable measures such as wearing foot
wear and avoiding areas known to be inhabited
by dangerous scorpion.
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Fig No 1 showing the Incidence of Sex
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Fig No 2 showing Area wise distribution of
Victims
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Table No.6 Shows Clinical manifestation of scorpion stings cases
Clinical feature
No. of
Percentage
Cases
Local (pain, irritation)
17
47.22
etc.
Systemic (vomiting, abdominal pain,
palpitation, pulmonary oedema etc)
Combined
None
Total

7

19.44

10
02
36

27.77
5.55
99.98
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Introduction
The developing countries like our India
have been passing through a transition phase on
plenty of fronts such as urbanization,
industrialization, technology revolution and
particularly motorization since last two decades.
With ever rising traffic over load and the
invention of fast moving motor vehicles
especially car boom in India road traffic
accidents (RTA) are acquiring an epidemic form
like any other non-communicable disease even
though they are pandemic and the situation is
just as serious as elsewhere in the world and
presents a terrible, awful scenario.
A World Health Organisation (WHO)
advisory team in 1956 described accident as "an
unpremeditated event resulting in recognizable
damage. According to another definition, an
accident is that "occurrence in sequence of
events which usually produces unintended
injury, death or property damage”. Accidents,
similar to any other disease follow very same
epidemiological triad i.e. agent, host and
environment to produce injuries as well as

damages, having typical epidemiology (natural
history, specific in particular age bracket, more
prevalent at certain times of day and are being
affected by multifactorial variables such as
alcohol (being on the top of list), drug addiction
and physical states of the body i. e. stress, strain
& fatigueness and are avoidable in most of
circumstances). The harm caused as a result of
RTA is from trivial injury to significant bodily
injuries resulting into death. The health sector
schemes are taking substantial chunk of our
gross domestic product (GDP) in offering proper
care as well as short & long term rehabilitation
services. They are neither adequate nor
reaching to every individual of the country
particularly poor community. [1-4]
Although we all represent merely 1% of
the entire world does automobile yet possess
6% high substantial mortality rate of the
worldwide road traffic accident deaths. The
survival rate is directly proportion to the
management of emergency / first aid received
during the very first vital hour of accident
(golden hour). [5]
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The scenario of road traffic injuries are
different in developing countries where
pedestrians, passengers and cyclists are largely
affected whereas the fatalities as well as
disabilities are more in drivers in the developed
world. [6]
If existing circumstances prevails then
by 2020 the road traffic accidents are expected
to be on third step (other two being clinical
depression and heart disease) therefore
producing huge financial, monetary burden on
the economy of our country. [7]
Increasing traffic overload, distinct
geographical situation of Ludhiana (well
connected to every corner of the country) as
well as hosiery centre, incidence of RTA is of
great relevance to forensic people. It offers as
an
important
aspect
of
medico-legal
investigations.
Material & Methods
This particular study had been
carried out amongst all the victims of RTA
brought to the mortuary of civil hospital,
Ludhiana during our posting for post-mortem
examination. Total 50 cases were studied and
out of which 40% cases were of road traffic
accidents. Various data such as information
regarding accidents, educational qualification of
victim were gathered from the victim's
attendants and other available individuals who
were present during the time of incidence and
during the time of autopsy, the inquest report
submitted by the police and from medical
records. Detailed post-mortem examination was
performed. The cause of death was recorded
from the statement of family members, the
inquest report and confirmed by the postmortem examination and then the data was
analysed.
Results
Our study was done on 50 autopsies
and out of which 40% cases were of road traffic
accidents and among the road traffic accidents
victims 80% were males and 20% were females.
Detailed observations such as age and sex wise
distribution, educational status, religious
background, type of victims involved, and the
cause of death of the victims of road traffic
accidents were carried out and various results

were drawn from them. These are described in
tables 1-5 respectively.
Table No 1 showing age and sex wise distribution of cases
Age in years

Males (% age)

Females (% age)

0-10 years
11-20 years
21-30 years
31-40 years
41-50 years
Above 50 years
Total

5
10
10
15
30
10
80

15
5
20

Table No 2 showing Education and sex wise distribution of
cases
Educational status of
Males (%
Females (%
victims
age)
age)
Educated
70
15
Non Educated
10
5
Total
80
20
Table No 3 showing Religion and sex wise distribution of
cases
Religion of victims
Males (% age)
Females (% age)
Hindu
25
5
Sikh
40
10
Christian
10
5
Muslim
5
Total
80
20
Table No 4 showing role and sex wise distribution of cases
Type of victims involved
Number of victims (% age)
Pedestrian
45
Driver
30
Occupant
25

Table No 5 showing cause of death
Cause of death of the victims
Number of victims (%age)
Head Injury / Intracranial
40
haemorrhage
Injuries to vital organs
35
Shock & Haemorrhage due to
25
multiple injuries

Discussion
Age and sex wise distribution of
victims of the road traffic accidents: - In our
study male: female ratio is 4:1 as shown in table
1. The incidence of the RTA are more in males
and particularly in 31-50 years age bracket since
they are subjected to much more stress and
strain, having little or less patience, much more
addiction to alcohol, short tempered, more
outdoor activities hence higher contact to traffic,
greater tendency not to abide by the traffic rules
and predominantly the earning member of the
family. Decline in the incidence at extremes of
ages could be simply explained by the fact that
the driving age in our country commences from
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18 years and geriatric people in our society
usually do not choose to drive thereby less
morbidity and mortality. Likewise females in
our society in majority of cases dependent on
males whether father or spouse and very limited
outdoor activities so less prone to accidents.
Our study is unison with the studies of
Banerjee K.K.[8] (81.80% victims of thoracoabdominal injuries were males and 40% were in
the age group of 21-30 years) and Singh et al [9]
from Chandigarh reported 91.09% cases were
males and 54.50% cases were in the age group
of 21-40 years.
Educational status of victims of road
traffic accidents: - Our study as shown in table
2 coincides with the study of Rahman et al [10]
where 67% victims were educated and 28%
were uneducated and 5% were unknown. The
explanation for this might be due to that our
study was conducted in city where literacy rate
is better than rural population.
Religious distribution of victims of
road traffic accidents: - The substantial high
rate of incidences in Sikhs may be because of
that our study was carried out in state where
Sikh population is more as shown in table 3.
Type of victims involved in road
traffic accidents:- Our study as shown in table 4
where pedestrians comprise maximum number
amongst RTA fatalities, of them a significant
number are from garment industry. They come
from distant areas or even from other states
where they have got a very little knowledge of
traffic rules. The reasons associated with high
involvement of pedestrian could be due to
congested roads and encroachment of the roads
by the shopkeepers resulting in scarcity of space
for walking. In our country, although
pedestrians being the commonest road users,
but still there is no separate lane / footpath for
them. Our research work is comparable to study
done by Tirpude et al [11] who reported
46.35% cases were pedestrians followed by
33% occupants and 18.75% were drivers.
The cause of death of the victims of road
traffic accidents in present study as shown in
table 5, is comparable to study done by Tirpude
et al [11] who also reported head injury was the
commonest injury (65.50%) among the RTA as
head is the toughest part which bears maximum
impact.

Conclusion
There should be an integrated approach
among different ministries, departments and
other agencies especially NGO's working in this
field so that effective initiatives could be
designed for the prevention as well as control of
road traffic injuries. There is a need of a
separate ministry or an independent division in
the Ministry of Health who is able to check and
coordinate the functioning of the various
departments. Strict compliance of traffic rules,
training people regarding traffic guidelines via
media, providing separate lanes / footpaths for
pedestrians, widening of the roads, preventing
encroachment of roads, regular maintenance of
vehicles and increasing
public awareness
through religious ways (Temples, Gurudwaras,
Mosques, Chruch) etc. are handful means
through which we are able to reduce the RTA
thus minimising the financial burden. Law
enforcement officers should strictly implement
traffic rules and guidelines without any fear.
Advanced sophisticated trauma centre well
equipped with life support system needs to be
developed round the clock underneath the
supervision of a team composed of specialist
medical professionals from various fields
(general surgeon, neurosurgeons, vascular
surgeon, orthopaedician and anaesthetist) along
with members from engineering department,
NGO's and psychologists.
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Abstract

Foetal age estimation is very important. Foetal age can
be estimated by variety of parameters such as Femur length, BiParietal diameter, Abdominal circumference, Humerus length
and Foetal Kidney length. Previous studies by various authors
indicate that 30% of female forget their exact Last Menstrual
period (LMP) [1, 2]. If exact LMP is not known then Expected
date of delivery was not found. So these types of cases pose a
Dr. Anil Garg
grave challenge for treating doctor.
Frequently in the
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emergency, unregistered antenatal cases come with the history
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retrospectively when LMP is not known to get foetal age using
foetal kidney length
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Introduction
Foetal age estimation is very important.
Foetal age can be estimated by variety of
parameters such as femur length, bi-parietal
diameter, abdominal circumference, Humerus
length and foetal kidney length. Previous studies
by various authors indicate that 30% of female
forget their Last Menstrual period (LMP) exactly
[1, 2]. If exact LMP is not known then Expected
date of delivery was not found. So these types of
case pose a grave challenge for treating doctor.
Frequently in the emergency, unregistered
antenatal cases come with the history of
accident as well as assault with bleeding per
vaginum. Now these types of cases require
screening, treatment as well as medical
termination of pregnancy as per medical

termination of pregnancy act. As per MTP act, in
first trimester, for doing MTP opinion of one
registered authorized doctor is required and if
the patient present in second trimester then
opinion of two registered authorized doctor, are
required for medical termination of pregnancy
[3]. As per medical termination of pregnancy
Act, authorized doctor is one who is Registered
Medical Practitioner and who has assisted in 25
MTP’s and who either possess degree or
diploma in obstetric or having six month house
job in Obstetrics a Gynaecology department.
Measurement of various foetal body
parts
is
called
as
foetal
biometry.
Ultrasonography is done in every ante natal case
for measurement of various foetal parts. If the
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exact date of last menstrual period is known
then it can be useful in correlating the foetal
kidney length measurement with gestational
age.
No single parameter is sufficient in
giving accurate foetal age ultrasonographically.
Few useful measurement in the foetus are femur
length, length of kidney [4], abdominal
circumference and head circumference [5], To
avoid reliance on single biometric factor,
multiple factors are advised to consider together
[5].
Previous
studies
suggest
that
measurement of kidney length is useful between
24th to 38th weeks [4]. Before 36 weeks, Femur
length and bi-parietal diameter have more value
but after 36 weeks head circumference and
femur length is more reliable [5]. Length of
femur is also better parameter as compared to
bi-parietal diameter for determination of age of
foetus in the third trimester [6]. It is well known
that ethnicity has a significant influence on
foetal biometry [7, 8].
Foetal Kidney length measurement is
less frequently used for estimating the foetal
gestational age. Thus this study was aimed to
know the gestational age from foetal kidney
length
along
with
other
parameters
ultrasonography.
Material and method
This is study done from already
collected data from the antenatal cases coming
to Gian Sagar Medical College, Patiala, Punjab,
India for routine Ultrasonography during
pregnancy. Total of 271 case visits were taken.
Cases where LMP (Last menstrual period) is not
known exactly were discarded from the study.
Cases with foetal congenital and developmental
abnormalities were excluded. Consent of every
volunteer patient was taken. Foetal kidney
length was recorded during routine foetal
ultrasonography for wellbeing by single person
to avoid person bias. We had prepared a graph/
normogram from the available data. Then this
graph could be used for age determination of
foetus if exact LMP is not known, from the
kidney length of the foetus in medico legal cases.
Observation and Result
With the help of ultrasonic examination
of these volunteer cases, the measured Foetal
Kidney length is presented in tabulated form.
Chart no 1 shows location based
distribution of cases taken in this study depicted
that most of the cases belong to Punjab state.
Chart 2 shows age wise distribution of
cases taken in this study.

Table no 1 shows the Foetal Kidney
length at different lunar months of gestational
while chart 3 is showing its graphical
representation. Table no 2 shows the tabulated
form of foetal kidney length at different weeks of
gestation while chart 4 is showing its graphical
representation. According to present study,
minimum foetal kidney length at 24 weeks of
pregnancy is 23.37 mm and maximum at 39
week is 39.18 mm.
Discussion
We had prepared the charts or graphs
from the available ultrasonic data of foetal
kidney length especially for Punjab region.
Trend line was also drawn. These trend line and
graphs of foetal kidney length obtained
ultrasonically can be used to determine the age
of foetus in medicolegal cases of assault to
pregnant mothers who don’t know her LMP’s
exactly as well as to other general cases. The
expected date of delivery (EDD) can also be
calculated by using these charts or graphs after
getting LMP where last menstrual period is not
known. These charts are more useful in North
Indian region population as these are directly
produced from local population. On the whole, if
one variable is known, we can calculate the
other variable from these graphs and trend line.
Since minimum Foetal Kidney length is 23.37
mm and found at 24 weeks, so this parameter
cannot be used for getting gestational age in first
and second trimester of gestation for Medical
termination of pregnancy as per MTP act.
As per study done by previous authors,
the mean foetal kidney length increased from
23.87 at 24 weeks to 36.25 mm at 38 weeks [9]
and also in our present study, the average foetal
kidney length is 23.37 mm at 24 weeks and
39.18 mm at 39 weeks.
Good curves in the graphs were
obtained when horizontal axis becomes lunar
month gestational age [9].
Conclusion
Our new set of Normogram and table
for foetal kidney length is ready for Punjabi
population group. This chart can be used to get
gestational foetal age in pregnant patients who
have forgotten their last Menstrual period after
getting foetal kidney length ultrasonically from
24 weeks onwards only.
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Table 1 showing Average Kidney length in relation
to lunar months of pregnancy
Gestational Age (in
lunar months)
7
8
9
10

Average Kidney Length
(In mm)
25.92
30.86
33.94
37.30

Chart 3 showing Average Kidney Length in relation to lunar
months of pregnancy

Table 2 showing Average foetal kidney length in relation to
weeks of pregnancy
Gestational
Average
Gestational
Average
Age (in wks)
Kidney
Age (in wks)
Kidney
Length (In
Length (In
mm)
mm)
24
32
23.37
32.82
25
33
25.40
32.63
26
34
26.63
33.79
27
35
27.78
36.54
28
36
28.91
36.41
29
37
30.03
36.28
30
38
30.21
37.83
31
39
32.11
39.18

Chart 4 showing Average foetal kidney length in
relation to weeks of pregnancy
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Introduction
Nails are important tissues for human
identification. One of the major advantages of
utilizing nail is that being a small sized tissue, it
can be easily used for identification. The sampling
process can also be relatively non-invasive and
non-destructive. The fact that each nail retains a
discrete record of detailed information on genetic
inheritance, drug use, pathology, diet and location
history as well as exposure to explosive residues
or other pollutants makes the use of nail as an
identification tool all the more reliable and
convenient. In addition to this, nails survive
relatively well in the decomposition environment
as compared to other soft tissues.
The nails are composed largely of keratin,
a hardened protein. As new cells grow in the
matrix, the older cells are pushed out compacted
and take on the familiar flattened, hardened form
of the fingernail. The average growth for nails is
0.1mm/day. The exact rate of nail growth depends
on numerous factors including the age and sex of
the individual [1].
The knowledge of nail growth can help in
solving certain crimes. So far, very few studies
have been done on the rate of finger- nail growth
and its sex wise difference. Through this study, we
intend to study about these hitherto unexplored
attributes of the human nail.

Review of literature
The average rate of nail growth given in
various textbooks and authors are 1mm/week [2],
0.05-0.1mm/day [3] and 0.1mm/day [4].
Nails grow faster when regenerating after
avulsion. Nail growth is faster in the dominant
hand and faster in males than in females. Nail
growth is more brisk during pregnancy, in nail
biters, in warm climates and also in persons with
psoriasis and onycholysis. The rate of nail growth
peaks between the ages of ten and fourteen and
begins to decrease with age after the second
decade [5].
Mitchell [6] was impressed by the
transverse serrations and especially the slow
growth of the nails on the paralyzed hand in a 56
years old woman under his care for a stroke. This
observation led him to stain the nails with nitric
acid in men with hemiplegia whom he saw soon
after the acute episode. In each, the nails of the
paralyzed hand failed to grow during the early
days but were found to be growing back in the
normal rate, after 12 days in one man and after 21
days in another [6]. Head and Sherren confirmed
the observation of Mitchell that nail growth is
retarded when the hands and fingers are paralyzed
and added the observation that similar slowing
also occurs when they are immobilized in a splint
or cast [7].
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Clark et al [8] studied the growth of nails
in Oxford undergraduates and children in local
schools. They found no differences between the
rates of growth of the nails of right and left hand
regardless of handedness, or between rates of
growth in boys and girls, men and women, or in
relation to age in the groups studied. Nail-biters
had a very rapid growth, 20 per cent faster than
non-biters, as if to supply the extravagant need.
There was a significant and consistent tendency
for nails to grow faster in warm weather in all
groups studied. The method used by Clark et al [8],
scoring the nail exactly over the lunula, and
measuring at set intervals the actual distance the
mark advances, gives much more precise data on
variations over short periods [8].
Objectives of the study
1. To determine the growth rate of
fingernails
2. To determine the growth rate of nails in
relation to sex
Material and methods
1. In our study we had taken subjects as
those who had voted on May 5th 2013 for
Karnataka state election and were having
electoral stains on their fore-finger nails.
The measurements were taken on June
20th at St Johns Medical College, Bangalore.
2. Growth was recorded by measuring with a
vernier caliper, an extremely precise
measuring instrument with a reading
error of 1/20 mm. The proximal jaw of the
caliper was held at the base of electoral
stain and the distal jaw at the distal end of
eponychium.
3. These readings were then converted into a
unit of growth rate per day as the survey
was done 46 days after the elections.
Observations
A total of 321 subjects participated in the
survey out of which 249 were Males while the rest
(72) were Females. The measurement of 15 cases
couldn’t be made because the electoral stain had
either got washed away or had become unrecognizable because of other factors(nail polish,
repeated nail-biting) .Among these 15 cases, nine
were Females and six were Males.
The average nail growth irrespective of
sex was 4.93 mm for 46 days from the day they
voted. This means an average growth of 0.107
mm/day. The males had an average growth of 4.97
mm and females had 4.78 mm for 46 days.
Discussion

The average growth rate of 0.1mm/day is
consistent with earlier studies [3, 4]. The finding of
more consistent nail growth rate in males has also
been noted by Scher et al [5]. The main limitation
of this study is that it doesn’t measure the rate of
growth in fingers other than that of the index
finger of the right hand. The age distribution is also
a factor which was not considered as the minimum
legal voting age is more than 18yrs.
Conclusion
Our study was done in St John’s Medical
College, Bangalore among those who had come for
Aadhar registration camp on 20th of June 2013 and
around 46 days after they had voted for Karnataka
state election since they had the electoral stains
over the right index finger. Since there was no
great variability in rate of growth of any of the
individual nails of the hand, measurement was
confined to the nail of the right index finger. We
had done our study on a total of 306 subjects in
which 243(79.4%) were males and 63(20.6%)
were females. Through the study, we could find out
that there was relatively lesser growth rate in
females when compared to that in males. This was
consistent with that reported in literature. The
average rate of growth of nails was seen to be
0.107mm/day which was also in concordance with
other notable studies done worldwide.
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Table 1 showing the similar studies done in the same field worldwide [9]
Author’s name
Year
Growth rate
Clark and Buxton
1938
3mm per month
Gilchrist and Buxton
1939
3mm per month
Horder
1955
0.08 per day
Sibinga
1959
2-4.5 per month
Basmajian
1974
0.1mm per day
New
1985
0.1mm per day
Encyclopaedia
Britannica(21)
Tortora
2003
1mm per week

GROWTH
RECORDING
WITH CLEAR INK
MARK
WITHOUT
CLEAR
INK MARK
GRAND TOTAL

Table 2 showing sample size
MALE
FEMALE
243(79.4%)
6(40%)
249(77.5%)

TOTAL

63(20.6%)

306(100%)

9(60%)

15(100%)

72(22.5%)

321(100%)

Table 3 showing Growth rate of right index finger in mm per 46 days
Sex
Mean
Median
Mode
Standard
deviation
Male
4.97
5
5.3
0.97
Female 4.78
4.6
5.2
0.59
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Introduction
Anthropometry is often viewed as a
transitional and perhaps the basic tool of
biological anthropology but it has a long
tradition of use in forensic sciences and it is
finding increased use in medical sciences
especially in the discipline of Forensic
Medicine. It is highly objective and reliable in
the discipline of Forensic Medicine [1]. The
normal human foot shows great individual
variation in length, breadth in males and
females [2, 3]. Although earlier researchers
have attempted to estimate sex from foot
bones [4, 5] and foot shape [6] studies on sex
estimation from foot dimensions among various
population are limited in numbers [7]. The
characteristics of foot shape are manifold, since
numerous factors are associated with foot
morphology. Aside from natural biological

variance, distinctive age classes and population
groups show prevalent qualities in foot
dimensions [8]. In a study conducted by sen et al
[9] foot length, foot breadth and foot index was
studied among 350 Rajbanshi (175 men and 175
women) individuals (age range 18 to 50 years).
The study concludes that foot dimensions show
significant sex differences.
Material and Methods
The present study was conducted in the
Department of Anatomy, MMIMSR, MullanaAmbala. 600 subjects of either sex in male and
female ratio (1:1) of age 18-50 years were taken
as 150 males and 150 females from Rajasthani
Jats, 150 males and 150 females from north
Indian mixed population taken at random from
MMU Campus. Prior informed consent for the
study was obtained from subjects in English and
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their Vernacular language. All the subjects were
barefoot at the time of recording the
measurements. All the measurements for the
study were taken with the subjects standing
erect against the wall in anatomical position.
The results of the study were statistically
analysed. Subjects under 18 and above 50 years
of age and with apparent foot anomalies,
inflammation, trauma, deformities and surgery
(if any) were excluded because of their
unsuitability for the study.
Equipment’s used:
Osteometric board, a foot place and
measuring tape. After measuring the foot
dimensions of every 150 subjects a fresh tape
was used to avoid error.
Somatometric measurements:
Foot length: It is distance measured
from acropodian (it is the most forwardly
projecting point on the head of the first or
second toe whichever is larger when the subject
stands erect) to pternion (it is the most
backwardly projecting point on the heel when
the subject stands upright with equal pressure
on both feet).
Foot breadth: The foot breadth was
measured as the distance between medial
margin of the head of the first metatarsal and
lateral margin of the fifth metatarsal.
Indices:
Foot Index = Foot breadth / Foot length
x 100
Arithmetic mean = Sum of observations
/ number of observations
Statistical Analysis was calculated by:
www.SPSS.com,
Post
Hoc
test,Annova,17.0 version
Results
In Rajasthani Jats, foot measurements
were seen as follows:
Parameter(cm)

side

sex

Mean
±SD

p-Value

Foot
Breadth

Right

MALE

9.537
±0.560
8.843
±0.534
9.602
±0.573
8.816
±0.487
25.774
±1.199
23.682
±1.039

0.000HS

FEMALE
Left

MALE
FEMALE

Foot
Length

Right

MALE
FEMALE

0.000HS

0.000HS

Left

MALE
FEMALE

25.801
±1.163
23.671
±1.089

0.000HS

In North Indian mixed population, findings were observed
as: Table No - 2
Parameter(cm)
Side
Sex
Mean
p±SD
Value
Foot

Right

MALE
FEMALE

Breadth
Left

MALE
FEMALE

Foot

Right

MALE
FEMALE

Length
Left

MALE
FEMALE

8.984
±0.716
8.490
±0.483
9.602
±0.573
8.816
±0.487
26.044
±1.264
23.140
±1.162
25.982
±1.158
23.196
±1.173

HS

0.000

HS

0.000

HS

0.000

HS

0.000

Foot index in Rajasthani jats as shown below in
Table 3
Side
Right
Left

Sex
Male
Female
Male

Foot Index± SD

p-value

37.029 ± 1.941
37.375 ± 2.238

0.828NS

37.238 ±
1.968

1.000NS

Female

37.291 ± 2.170

Foot index in north Indian mixed population as
shown below in Table 4
Side
Right
Left

Sex
Male
Female
Male
Female

Foot Index± SD

p-value

34.556 ± 3.006
36.542 ± 2.996
34.412 ± 2.981
36.881 ± 1.904

0.001HS
0.001HS

Discussion
In the present study Rajasthani males
had an average foot length 2 cm greater than
the females. The foot breadth in males was
1cm more than in females [Table – 1]. In
North Indian Mixed population the average
foot length in males was approximately 3cms
more than in females. The average foot
breadth in males was 1 cm greater than in
females [Table -2].Foot index in Rajasthani jats
is 37 whereas in the North Indian mixed
population the deviation point is 36 [Table-3
and 4]. As there is a negligible difference in
foot index between males and females in
Rajasthani jats, we cannot comment upon
sexual dimorphism on this basis. But foot
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dimensions when measured independently in
the rajasthani group have a significant
difference of 2 cm higher foot length and
1cms higher foot breadth in males as
compared to females.
In North Indian Mixed population
males had an average foot length 3 cm
higher than female foot length. The average
foot breadth in males was about 1cms
greater than in females. Foot index in females
was found to be more than 36 and in males
less than 36.On comparing both populations
foot index in Rajasthani jats is not significant
while in North Indian Mixed population it is
highly significant. Hence, foot index can be used
to estimate sexual dimorphism in North
Indian mixed population while this value
cannot be used in rajasthani jats to estimate
the sex of an individual. Our study is
comparable with the study done by Agnihotri et
al [10], on Mauritius population (125 males,125
females).The foot index in males was 36.9 on
right and left side. In females it was 37.62 both
on right side and left side. Sen et al [9]
conducted a study on Bengali Rajbanshi
population on 175 males and 175 females
reported a higher foot index of 41.3 in males and
40.5 in females on both right and left side.
These variations could be due to fact that
anatomic structures of foot shows ethnical and
regional variations owing to climatic factors,
physical activities, socio-economic status,
nutritional conditions and practice of using
different footwear.
Conclusion
Foot dimensions can be useful to
predict sexual dimorphism and valuable in
forensic identifications especially in cases of
mass disasters and criminal mutilation.
Another implication of this study is these
measurements on foot could be utilized for
better footwear product designs. This detailed
knowledge of foot shape can provide comfort to
the consumer feet because ill- fitting shoes can
alter the underline bone structure through
continual pressure; narrow fitted shoes are
associated with corns and short shoes are
significantly associated with toe deformity.
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Abstract
Post mortem examination of a dead body is carried out to
get the insight into the disease process as well as for the forensic
application of medical knowledge. This study conducted is a small
step to provide references for forensic people along with law
enforcing agencies to know about the incidence of unnatural
deaths so that we can try to reduce these unnatural deaths to
minimum. In our study road traffic accidents cases are the
commonest among various types of medicolegal post mortems
followed by poisoning (9%), railway cases (6%), assault (6%) and
fire arm injury (2%). Highest incidence of unnatural deaths is
observed in males and the male: female ratio is 3:1.

Keywords: Post-mortem Examination, pathological autopsy,
medicolegal/ forensic autopsy.
Introduction
An autopsy, also known as a postmortem examination, necropsy, is a highly
specialized surgical procedure that consists of a
thorough systemic examination of a dead body
for medical, legal and / or scientific purposes
with a view to searching primarily for cause and
manner of death. The term 'autopsy' derived
from the ancient Greek (autos, "oneself") and
(opsis, "view"). Ancient Egyptians, one of the
first civilizations, were known to practice the
removal and examination of the internal organs
of humans in the religious practice of
mummification.
There are three main types of autopsies
1. Medicolegal or forensic autopsy. It is
performed on the instructions of the legal
authority (usually a police officer not below the
rank of sub inspector or an executive magistrate
and when the cause and manner of death is
unnatural). Consent is not required since the
body belongs to state. It is conducted
thoroughly, completely and only in daylight. The
main aim is to find out the cause and manner of
death.
2. Pathological, clinical or hospital autopsy.
It is conducted after obtaining the consent from
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the next of kin or relatives of the deceased and
on the request of family members. Its main aim
is to find out or confirm the diagnosis of the
cause of death when it remained unclear or for
the research purposes. It is complete or
incomplete depending upon the suspected cause
of death or consent. In this histopathological
examination of the viscera is routinely done and
after conducting the autopsy the body is handed
over to relatives. Such type of autopsies helps us
in maintaining the standard of care at hospitals
and to find out the causes to prevent patient
deaths in future.
3. Anatomical or academic autopsies are
performed by students of anatomy for study
purpose only.
There are 2 more varieties of autopsies.
a) Virtopsy: (combination of virtual and
autopsy) It is bloodless, minimally
invasive, without any incision and uses
imaging techniques.
b) Psychological autopsy: It is investigative
procedure of reconstructing a person's
state of mind prior to death. It helps in
reconstructing the chain of events
leading to death.
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Material & Methods
Our study comprises 100 post mortem
examinations conducted at Civil Hospital,
Jalandhar, Punjab, India during our postmortem
duty. The cause of death was recorded from the
statement of relatives, the inquest report and
confirmed by the autopsy.
Observation and Result
Out of 100 autopsies 75% were males
and 25% were females giving a distinct male
preponderance and male: female ratio was 3:1.
The most common cause of death in our study is
road traffic accident which is 45 out of 100. Out
of this 35 are males and 10 are females. Table 1
is showing distribution of cases depending on
cause of death.
Discussion
Our study is almost unison with study
done by Parsad et al [9] and their comparison as
shown in Table 2. So Among different type of
cases like accidents, homicides, suicidal and
poisoning, Road Traffic Accident or Road side
accident is main cause of death as per our study
which is also in unison with previous study done
by Parsad et al. Road traffic accidental deaths,
being on the top of list, are preventable by
taking precaution during driving and by
following traffic rules. The higher incidence is in
males as they are subjected to more stress and
strain, the predominantly the only earning
person in the family, having more outdoor
activities and high alcohol intake. Drowning and
hanging are the common methods used to
commit suicide in cases of females. Assault and
fire arm injury cases are commoner in males
because of their aggressive behaviour and short
tempered nature.
Conclusion
The commonest cause of death was
accidents and road traffic accidents were
responsible for 45% of the medicolegal
autopsies. Unnatural deaths remain a major
public health problem and the awareness of
prevention needs to be raised, especially for the
prevention of homicidal deaths (assault and fire
arm injury).
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Table 1 showing distribution depending on cause of death (n- 100)
Types of postmortem
examinations
Road traffic accidents
Fall from height
Assault (Mechanical
injuries)
Fire arm injury
Hanging
Strangulation
Drowning
Burns
Railway cases
Poisoning
Others/Diseases
Total

Males
(% age)
35
6

Females
(% age)
10
1

Total
(% age)
45
7

5

1

6

2
1
1
1
3
5
6
10
75

2
2
2
3
1
3
25

2
3
3
3
6
6
9
10
100

Table 2 showing comprasion with study done by Parsad et al
Parsad and Parsad
Current Study
Types of postmortem examinations
2003 [9] (% age)
(% age)
Road traffic accidents
47
45
Fall from height
7
Assault (Mechanical injuries)
6
Fire arm injury
4
2
Hanging
20
3
Strangulation
3
Drowning
7
3
Burns
2
6
Railway cases
6
Poisoning
20
9
Others/Diseases
10
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Introduction
Blunt chest wall trauma was defined as
blunt chest injury resulting in chest wall
contusion or rib fractures, with or without nonimmediate life-threatening lung injury [1].
Among blunt injuries to the chest; lung
contusion is considered one of the most
important factors contributing to the increased
morbidity and mortality of patients with
multiple injuries [2, 3].
Pulmonary contusion is found in 30–
75% of severe cases of chest injury, making it
the most common serious injury to occur in
association with thoracic trauma [4].
Pulmonary contusion is a most
common finding in trauma patients, especially
after blunt chest trauma due to traffic accidents
and fall from heights, occurring in nearly 20% of
all individuals suffering multiple injuries [5, 6].

Falls, assaults, and sports injuries are other
causes [7-9].
Case Review
History:
Deceased young adult male aged about
30 year was found dead during his sleep at his
residence. Relatives did not suspect any foul
play, so they buried the body after the rituals on
next day. After few days relatives came to know
that the deceased had scuffle with another
person three days prior to his death and
suspected foul play in his death. So relatives of
deceased gave complaint to the police after one
week of burial regarding the suspicious death.
Exhumation was requested by the Magistrate.
Exhumation and Examination of Body:
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Exhumation conducted three weeks
after burial of body. Place of burial was
identified by deceased mother and relatives. On
exhuming, the deceased body was in
decomposed state, with adipocere formation at
places (Fig-1).
On reflexion of chest wall there was
extravasation of blood present on the right side
of chest wall with evidence of fracture of 2nd, 3rd
and 4th ribs on right side along the mid
clavicular line, margins were irregular and
extravasation of blood present around fracture
site (Fig-2). 100cc Blood stained dark fluid was
present in the right pleural cavity.
Right lung was liquefied blackish mass
(Fig-3), left lung was decomposed into blackish
mass. Heart was softened greasy mass. Brain
was liquefied into a greyish mass. All other
organs were softened, greasy and discoloured.
Routine Viscera and Soil Samples were
preserved for chemical analysis.
Chemical analysis report of viscera and
soil sample were negative for poisons. Final
cause of death was given as death was due to the
complications of blunt injury sustained to the
chest.
On detailed investigation it was
revealed that deceased had a scuffle with local
person who had assaulted by kneeing down
over the chest of the deceased. Next day
deceased complained of chest pain and coughing
of blood and went to a local doctor, who in turn
referred him to higher medical centre. However
deceased did not went to referral centre and
after three days of assault, in evening during
sleep succumbed to complications of chest
injury sustained.
Discussion
A well-documented morbidity and
mortality risk factors for blunt chest trauma
were old age, pre-existing disease such as
cardiopulmonary disease and diabetes, three or
more rib fracture and the on-set of pneumonia
during the recovery phase [1, 10-13]. However
in our case deceased was a young adult and
apparently healthy but sustained three rib
fracture with underlying contusion of lung as
suggested by history of haemoptysis.

Patient with blunt chest wall trauma
commonly presents to the Emergency
Department (ED) initially with no respiratory
difficulties,
but
develops
respiratory
complications approximately 48–72 h later [1014].
Presentation may be subtle; people with
mild contusion may have no symptoms at all
[15]. The clinical presentation of a trauma
patient with severe pulmonary contusion is
characterised by tenderness at site of impact,
respiratory distress, cyanosis, breath sounds
decreased, rales may be present, may have
bronchorrhea and haemoptysis is present in up
to half of cases and radiographic pathologies of
the lungs appearing some hours after the injury
[4, 16-20].
Complications such as pneumonia,
acute respiratory distress syndrome, and longterm pulmonary disability, are frequent
sequelae of these injuries. In war and after
terrorist attacks, lung contusions are also seen
due to shock waves from explosions or impacts
of projectiles into protective body armour, often
designated behind armour blunt trauma (BABT)
[21].
A countercoup contusion may occur at
the site opposite the impact as well. Thus
children commonly get pulmonary contusions
without fractures overlying them, while elderly
people are more likely to suffer fractures than
contusions [22]
In our case deceased could have
developed ARDS/pneumonia as sequel of
pulmonary contusion and caused delayed death.
Diagnosis
CT scan was significantly more effective
than routine chest X-ray in detecting lung
contusions,
pneumothoraxes,
mediastinal
haematomas, as well as fractured ribs, scapulas,
sternums and vertebrae [23].
Treatment
Non-invasive
positive
pressure
ventilation including continuous positive airway
pressure (CPAP) and bi-level positive airway
pressure (BiPAP), may be used to improve
oxygenation and treat atelectasis [24]. People
with signs of inadequate respiration or

Clinical Features
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oxygenation may need to be intubated and
mechanically ventilated[ 18, 25].
Conclusion
Detailed investigation, clinical history
and meticulous autopsy helped to conclude the
definitive cause of death and also this case
emphasize the importance of early diagnosis
and treatment in blunt trauma to chest which
could have saved the precious life.
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Introduction
The cardiac causes are the most
common causes of sudden death [1]. Time and
time again people have fallen prey to
undiagnosed cardiac diseases. Health authorities
spread awareness about the importance of
cardiac health and recommends regular health
check-ups after a certain age. But still this aspect
is very often being overlooked by the people.
Myocardial infarction (MI) due to coronary
artery occlusion is most important form of
ischemic heart diseases [2, 3]. The risk is ever
rising in the Indian Population [4].
Hemopericardium (HP) due to rupture of heart
has been described as a complication in
approximately 10% of patients with fatal MI [5].
We report two cases of sudden cardiac deaths

have undiagnosed coronary artery disease
leading to MI. Both the deceased suffered
rupture of heart and died due to cardiac
tamponade (CT).
Case-1
History
The deceased was an auto driver and
while driving a passenger in the morning at
around 08:15 am, he felt chest pain and
dizziness. He was admitted in the hospital at
08:30 am where he died after one hour. The
relatives gave the history that he was suffering
from chest pain for past 3-4 days and took some
painkillers from local chemist.
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Autopsy Findings
External General Appearance
The Built was average. Natural orifices
were normal. Face was congested. No injuries
were present over the body on external
examination.
Internal examination
No abnormality was detected in neck
structures, chest wall, scalp, skull, spinal column
and long bones. Lungs were oedematous and
congested.
Brain
was
congested
and
oedematous.
Heart was enlarged. Left ventricle
hypertrophy was present. Left anterior
descending artery and left circumflex artery
showed 70% blockage with calcification.
Rupture was present in posterio -lateral wall of
left ventricle with about 300 ml of blood in
pericardial cavity. Hyperaemic area was present
around the rupture site.
The Peritoneum, Peritoneal Cavity,
intestines and pancreas were normal. Stomach
contained about 50 ml semi-digested yellowish
fluid with no specific smell and normal mucosal
walls. Liver, spleen, and Kidneys were congested
No abnormality was detected in the
Pelvic cavity, Pelvic bones and Bladder
CASE-2
History
The deceased was an elderly lady and
was having chest discomfort from the evening.
She eventually collapsed in the following
morning and was admitted in the hospital at
03:45 pm where she was declared brought dead.
Autopsy Findings
External General Appearance
The Built was average. Natural orifices
were normal. No injuries were present over the
body on external examination
Internal examination
No abnormality was detected in neck
structures, chest wall, scalp, skull, spinal column
and long bones. Lungs were oedematous and
congested
with
multiple
patches
of
consolidation in all the lobes. Brain was
congested and oedematous.

Heart was normal in size. Left anterior
descending artery showed about 70% blockage,
left circumflex artery showed about 75%
blockage and right coronary showed about 50%
blockage with atheromatous plaque. Coronaries
were hard and gritty to cut. Rupture was present
in posterio -lateral wall of left ventricle with
about 300 ml of blood in pericardial cavity.
Hyperaemic area was present around the
rupture site and also on the anterior wall of the
left ventricle. The interventricular septum was
thickened.
The Peritoneum, Peritoneal Cavity,
intestines and pancreas were normal. Stomach
contained about 50 ml greenish mucoid fluid
with no specific smell and normal mucosal walls.
Liver, spleen, and Kidneys were congested
No abnormality was detected in the
Pelvic cavity, Pelvic bones, uterus, ovaries,
fallopian tubes and Bladder.
Discussion
Hemopericardium (HP), i.e. filling of
blood in the pericardial cavity, is a pathological
finding at autopsy and leads to the clinical state
of cardiac tamponade (CT) [6]. The volume of
blood necessary to produce CT may be about
200 ml in rapidly developing states and may be
greater than 2000 ml in slowly developing stage.
The filling of blood limits the expanding of heart
in diastole. This leads to incomplete filling of
ventricles and great vessels ultimately resulting
in low stroke volume [6, 7].
Hemopericardium can be due to natural
causes and traumatic causes. Hemopericardium
following trauma to the chest develop due to
tear in the ventricles, rupture of ascending
aorta, pericardial vessel or coronary artery [6, 8,
9].
The rupture of the heart is the most
common cause of Hemopericardium leading to
cardiac tamponade [7]. In non-traumatic causes,
Swami Nathan reported that incidence of HP due
to the rupture of acute MI to be the most
common (69% cases) [10]. In non-arrhythmic
complications of MI ventricular wall rupture is
second most common cause of death, first being
cardiogenic shock [11]. The muscles become soft
and necrotic in the area of infarction leading to
the thinning of walls and ruptures due to the
pressure of the blood in the ventricles during
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systole [3, 7]. In both of our cases hyperemic
area, indicative of infarction, surrounded the site
of rupture.
The free wall of ventricle, whose correct
position attitudinally is posterior and lateral, is
the most common site of rupture [3, 12]. Rapid
death is caused in the acute free wall rupture of
ventricle. The pressure within the ventricles is
higher than that in atrium, resulting in more
rapid exsanguinations of development of cardiac
tamponade [3, 6]. The same is consistent with
the sites of rupture and fatality in our cases.
The rupture do not takes place in the
early stages of infarction but after a day or two
when muscles soften due to necrosis [7].
Delayed hospital admission in cases of MI (>1224hrs) may facilitate rupture [13]. Both of our
cases went to hospital when they collapsed
resulting in their fatality.
The increased risk is associated with
women; age over 60 and pre-existing
hypertension [3, 7]. The deceased in case-2
typically fits the profile. She was having the
complaints from previous evening and was
more susceptible to heart rupture are more
prone due to senile and soft myocardium. The
deceased in case 1 had findings consistent with
hypertension i.e. left ventricular hypertrophy
and enlargement of heart.
Cardiac tamponade may develop
rapidly and leads to sudden death or it may
develop slowly with the clinical symptoms
resembling heart failure like dyspnoea,
orthopnoea and hepatic engorgement [6]. The
diagnosis is confirmed by Beck’s triad i.e.
hypotension, soft or absent heart sounds and
Jugular venous distension with a prominent X
descent but an absent Y descent. Paradoxical
pulse is a vital clue to the diagnosis of cardiac
tamponade [6]. Echocardiography further
confirms the diagnosis [13].
Conclusion
The forensic pathologist should takes
into consideration the natural causes of heart
rupture and resulting Hemopericardium by
considering the factors like history, absence of
injuries.
The cardiac tamponade following heart
rupture can be rapidly fatal. Its clinical diagnosis
is based on the high suspicion. All the patients

presenting with sign and symptoms of MI should
be suspected and investigated for cardiac
tamponade to reduce mortality.
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Introduction
Paint thinner is one of the most
commonly used agents during the construction
of new building for the purpose of painting. It
has water like consistency and a clear odour.
Though it is a stable compound as such, it
cannot be mixed with strong acids or alkalis.
Various inflammable constituents like mineral
spirits, acetone, turpentine etc all of which are
inflammable compounds constitute the thinner
in different proportions [1]. Thinner is a Class II
combustible liquid. Despite its inflammable
nature and its common usage in day to day life,
little information is available to the users about
the safety measures to be adopted while
handling it. The risk increases considerably
where such inflammable liquids are aerosolized
as they quickly catch fire and may cause
explosion [2]. It is recommended that while
dealing with such substances, outmost care
should be taken and any source of fire or
electricity should be kept away from it.
Case Report

A 48 years old labourer was employed
as a labourer for painting inside a house that
was under construction. Many of his other coworkers were also working at the same time in
the house. A few were smoking beedi while
spray painting was going on in the house. Some
open electrical circuits were also present in the
vicinity. Suddenly the spray got ignited and the
victim got engulfed in flames as he was the
closest to the inflammable contents. First he was
rushed to a local hospital from where he was
referred to this institute where he expired after
a treatment for about two days.
Autopsy findings
Victim was of an average built male of
174 cm length. Post-mortem staining could not
be appreciated due to extensive burns. On
external examination, there were superficial to
deep thermal burns present all over the body
except patchy areas over right side of neck and
left palm. Burning and singeing of hair of scalp,
eyebrows, eyelashes, axillae and pubic region
were present. Redline of demarcation was
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present at the margins of burnt and unburnt
areas. Peeling off skin was evident at places.
Traces of paint were present over the face, both
hands and both soles. About 98% of total body
surface area of the victims was burnt in this
incident [Figure 1, 2, 3]. Soot particles were
present in trachea. All internal organs were
congested. The cause of death in this case was
given as shock due to antemortem burn injuries
described which is sufficient to cause death in
the ordinary course of nature.
Discussion
The burns observed in the present case
were accidental in nature and appeared to be
similar those of other flame burns. This finding
is supported by similar observation made in
Hong Kong and Turkey [3, 4]. However, the use
of thinner in suicidal as well as homicidal case
has also been reported in literature [5, 6]. In
general, long term exposure to vapours from
paint thinner is particularly hazardous as they
contain toluene, xylene etc [7]. Paint thinner is
well known to adversely affect almost all major
systems of the body (i.e. nervous, renal, hepatic,
circulatory, respiratory and musculoskeletal
systems) [8, 9, 10]. In the present case the exact
source of fire could not be identified. However, it
is more likely to be due to a spark from beedi
that ignited the inflammable constituents. It also
remains unknown that whether the victim
himself was smoking beedi at the time of
incident or some other co worker accidentally
threw the beedi near him that ignited the
aerosolized thinner. The authors could not find
any similar case from this region of the world.
Beedi is a country made counterpart of cigarette
that lacks filter and has tobacco flakes wrapped
in leaves of a plant, Diospyros melanoxylon. A
vast majority of labourer are addicted to it as it
is cheap and easily available and provides a
greater ‘kick’ (it delivers more nicotine than a
cigarette). Despite the warning of cancers on
beedis, its consumption is rampant in India
probably because of the addiction it causes or
ignorance about its ill effects on health in India.
This case also highlights the fact inadvertent
throwing away a burning beedi take the life of a
person far more quickly than the cancers it
causes. As far as the thinner is concerned, the
authors believe that in addition to the warning

on the paints for proper usage, the shopkeepers
who sell these paints must aware the workers
about the dangers and precautions while using
thinner. Inclusion of this important topic during
community awareness campaigns by the
governments
and
Non-Governmental
Organizations (NGO’s) is also likely to bring a
change in the mind set of people to take care
while using such products.
Theoretically, an electric short circuit
could lead to such a disaster if the thinner
aerosols fall on the ‘live’ circuits. No concrete
information was however available to support
this presumption. The authors advise that
shutting off the electricity can also be a valuable
precaution to prevent such mishaps in future
and should be taken in such situations.
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Fig 3: Thermal burns on soles stained with paint

Fig 1 Thermal burns of face with traces of paint

Fig 2 Thermal burns on left palm stained with paint
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Introduction
Female genital tract vascular tumors are
very rare. The ovarian hemangiomas are extremely
rare benign tumor despite of their rich vascular
supply, with approximately less than 50
documented cases in the English literature. The
lesions mostly seen incidentally at operation or
autopsy and sometimes coexist with genital tract
diseases even with malignancies [1]. These
neoplasms have been reported in different ages
ranging from infancy to 81 years. [2]
Talerman [3] stated that the rarity of this
tumor is due to the cyclic changes that the ovaries
undergo during the reproductive years. The
histogenesis of hemangioma of the ovary is
however debatable. A review of the literature
revealed that some ovarian hemangiomas are
associated with endometrial hyperplasia and
malignancies including endometrial cancer and
germ cell tumour [4]. Ovarian hemangiomas may
be present very rarely as an ovarian mass with
ascites and CA-125 elevation, mimicking advanced
stage ovarian carcinoma [5].

Case Report
A 31 year-old woman was admitted in civil
hospital with complaint of vomiting and pain in
lower abdomen. Routine investigations were
normal and poisoning was suspected. Patient died
on next day. Post mortem was conducted at civil
hospital and viscera (Uterus with both tubes and
ovary) were sent to our department for
histopathology examination.
Gross examination:
Specimen of uterus with cervix measured
9x6x4 cm. Tubes and ovaries were lying separately
in the container. First ovary measured 3.2 x 2.2 x 1
cm, and its cut section was partly solid (greyish
white) and partly cystic. First fallopian tube
measured 5 cm in length. Other ovary measured
2.1 x 2 x 1 cm and cut section was solid. Second
tube measured 4 cm in length.
Microscopic Examination
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Haematoxylin and Eosin stains sections
from
cervix
showed
chronic
cervicitis,
endometrium
showed
secretory
phase,
myometrium showed multiple leiomyoma.
Sections from first ovary showed numerous thin
walled, endothelial lined blood vessels filled with
red blood cells suggestive of Hemangioma ovary.
Some foci showed haemorrhage and necrosis.
Sections from the first tube and other tube and
ovary were unremarkable.
Discussion
Hemangiomas are benign vascular
malformations with presence of numerous
abnormal vascular channels. They are of two types:
cavernous and capillary, with cavernous being
more common [6].
Ovarian hemangiomas have been found in
different parts of the ovaries, the medulla and hilar
region are the most common locations. Most
ovarian hemangiomas are usually asymptomatic,
present as incidental findings during operation or
autopsy, and have been reported in both children
and adults. Ovarian hemangiomas range from few
millimeters up to 20 cm in size. [7]
The aetiology of ovarian hemangiomas is
unknown, whether it is a true neoplasm or
hamartoma, or stimulated vessels or congenital
malformations, which may be stimulated by
pregnancy, other hormonal influences or infection.
[8]
One hypothesis states that the inciting
event in the development of ovarian hemangiomas
is hyperestrogenism resulting from stromal
hyperplasia or stromal hyperthecosis, which may
also result in endometrial stimulation. This
hypothesis is based on the fact that estrogens have
known growth stimulatory effects on the
vasculature and that most hemangiomas carry
estrogen receptors [4].
Primary hemangioma of the ovary is very
rare with only few cases of hemangioma in the
literature [9]. Most of the cases presented with
abdominal pain or vaginal bleeding. Some of the
cases were defined during other undergoing
surgical process such as hysterectomy or
appendectomy [10]. Ovarian hemangiomas are
rare and non-functional vascular neoplasm of the
ovary. However some of ovarian hemangioma
cases are related with thrombocytopenia, ovarian
stromal luteinization, postmenopausal bleeding,

endometrial hyperplasia, or even endometrial
carcinoma [11]. Our case had abdominal pain and
was admitted in civil hospital. Only a few of the
ovarian hemangiomas have been associated with
ascites and serum Ca-125 elevation hence can
mimic advanced stage ovarian cancer. It can be
misdiagnosed as malignancy with preoperative
imaging studies.
Differential
diagnoses
of
ovarian
haemangioma
include
normal
medullary
vasculature, lymphangiomas, cystic teratomas with
prominent
vascular
component,
and
angiosarcomas. [12]
Conclusion
Haemangiomas of the ovary are extremely
rare neoplasms with an incidental finding during
operation or autopsy. These neoplasms should be
considered in the differential diagnosis of a
haemorrhagic ovarian lesion.
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Figure 2 showing multiple thin walled vessels of ovarian
hemangioma replacing the ovarian stroma (H&E, x40).

Figure 1 showing multiple well circumscribed haemorrhagic small
nodules in ovary on cut surface.
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Abstract
The society is perfectly comfortable with Sexual
Identity of a male or female. Between male and female there is a
grey area which is composed of sizeable population, where the
sexual Identity of an individual cannot be established by society.
Specialized investigations are required to identify sex, by
doctors. In many cases our intolerant society goes to the extent
of humiliating, individuals having anomaly of sex. This impinges
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Introduction
Intersex is not a normal phenomenon.
Many a time individual with intersex are harassed,
beyond comprehension.
Intersex is defined as a congenital
anomaly of the reproductive and sexual system.
Intersex, in humans and other animals, is a
variation in sex characteristics including
chromosomes, gonads, or genitals that do not
allow an individual to be distinctly identified as
male or female. Such variation may involve genital
ambiguity, combination of chromosomal genotype
and sexual phenotype other than XY-male and XXfemale.
In humans, biological sex may be
determined by five factors present at birth:
Number and type of sex chromosomes;
Type of gonads—ovaries or testicles;
Sex hormones,
Internal reproductive anatomy (such as
the uterus in females), and
External genitalia.
Individuals who do not have all five
characteristics at birth are intersex. Intersex traits
are not always apparent at birth; some babies may
be born with ambiguous genitals, while others may
have ambiguous internal organs (testes and
ovaries). Others will not become aware that they
are intersex—unless they receive genetic testing—
because it does not manifest in their phenotype [1]
The term "intersexuality" was introduced
by Richard Goldschmidt in 1923. However, the
term "intersex" has also been challenged; the
Lawson Wilkins Paediatric Endocrine Society and
the European Society for Paediatric Endocrinology
have adopted a nomenclature system based on
disorders of sex development, which covers

"congenital conditions in which development of
chromosomal, gonadal, or anatomical sex is
atypical" and thus replaces many disparate terms,
including but not limited to those based on
"hermaphrodite.
Pseudo hermaphroditism, or pseudohermaphroditism, is the condition in which an
organism is born with primary sex characteristics
of one sex but develops the secondary sex
characteristics that are different from what would
be expected on the basis of the gonadal tissue
(ovary or testis).
In some cases, the external sex organs
look intermediate between a typical clitoris and
penis. In other cases, the external sex organs have
an appearance that would be expected to be seen
with the "opposite" gonadal tissue. Because of this,
pseudohermaphroditism is sometimes not
identified until puberty. It is possible for the
condition to be undetected until adulthood.
The term "male pseudohermaphrodite" is
used when a testis is present, and the term "female
pseudohermaphrodite" is used when an ovary is
present. The term "true" hermaphrodite is
reserved for the very rare cases where both
ovarian and testicular tissue is present. [2]
Genetically, sex determination and
differentiation is generalized with chromosomal
sex during fertilization. At early stages, phenotypic
sex does not match chromosomal sex—until later
during
intrauterine
development,
sexual
maturation is reached. During intrauterine
development, females change to male with the
testes moving down from a blind vaginal pouch
with a developing scrotum, as well as a penis
which initially resembled a clitoris. What seems
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like a female phenotype is altered by increased
testosterone secretion levels secretion.
Mutations affecting the androgen receptor
(AR) gene may cause either complete or partial
androgen insensitivity syndrome. Androgen, a
hormone used to describe a group of sex steroid
hormones, is responsible for affecting male
pseudohermaphroditism. The differentiation of the
foetus as male takes place during the sixth or
seventh week of gestation. The development is
directed by the testicular determining factor: the
gene SRY (sex determining region on Y
chromosome). Throughout 9th to 13th week, the
development of male genitalia is dependent upon
the conversion of testosterone to the more potent
androgen by the action of 5α-reductase within the
target tissues of the genitalia. A type of internal
male pseudohermaphroditism is Persistent
Müllerian duct syndrome, which is developed
through synthesis of Müllerian-inhibiting factor
defects. In such instances, duct derivatives are now
in 46XY males—this includes the uterus, fallopian
tubes, and upper vagina. These individuals with a
hernia sac and bowel loops were found with duct
derivatives as well as testes.
A study on a male pseudohermaphrodite
kitten showed there was a combination of
gastrointestinal
and
urogenital
congenital
abnormalities. It was confirmed to have type II
atresia ani and rectovaginal fistula that is
associated with male pseudohermaphroditism. [2]
Intersex is not a part of transgender
because intersex is not about gender. Intersex is
about anatomical differences in sex [4].
Case report
Mary(Name changed) part of India’s
4x400m gold winning relay team at Asian Gameswas arrested in June 2012 after a woman accused
her of rape. The complainant, who claims to be
Mary’s “live-in partner”, had alleged the athlete
was actually a man and had cohabitation with her
with promise of marriage. Her accusation sent
ripples across the nation and sports person were
left dumbfounded. Mary not only ran the risk of
losing her medals and her job with railways, but
also reputation. After charges against Mary was
quashed in High Court, choking with emotion, the
star athlete said: “I alone know the amount of
trauma I suffered for two years due to these
allegations. As if the arrest itself was not
humiliating enough, I had to go through a series of
test to ‘confirm my gender’. I went through hell.
One of the most shocking aspects of the case was
insensivity of police. Whenever she was taken to
court or hospital for tests, Mary would be hemmed
in by male cops who often had their arms around
her, as they do with male under trials. She spends
24 hours on police lock-up. She was arrested and

kept in custody on a male ward for 25 days even
before trial. The board of doctors at SSKM, who
conducted test on her later, gave certificate that
she is not male. The prosecution opposed this plea.
Tests were carried out on her at SSKM Hospital
twice, which included chromosome pattern test.
Under Indian Law, only man can be accused of
rape, and to prove rape, lawyers had to prove
penile penetration and therefore the body had
become central to debate. After hearing both sides,
Judge quashed charges against Marry. “The trouble
that she underwent was due to the unprofessional
approach of administration, namely police. She has
finally received justice from court but how or
when will she be restored everything the she has
lost due to no fault of hers’ the Judge wandered [3].
Discussion
Sex can be determined clinically or by
investigations in doubtful cases. Problem arises in
intersex when there is ambiguity of external
genitalia or secondary sexual character. Intersex is
treated as a taboo subject in all countries more so
in a conservative country like India, Intersex
people experience prejudice, often due to gender
non-conforming behaviour and appearance. This
causes torture from family, torture from society
and also in the country because of discriminatory
law.
In this case:
Role of partner: Venerability- Since the
individual did not have sexual identity as per norm
of society, her partner knew she was venerable.
She took advantage of it and tried to malign her
with an aim to extract heavy compensation, though
she knew she was not raped. To defame a famous
athletic she did not even bother to sacrifice her
self-respect, by bringing a mean allegation as bad
as rape and getting money.
Role of Doctors: Humiliating Gender
Verification test-Police and lawyers, use the term
Gender Verification test to identify the gender of
an individual. For the individual it was humiliating
to undergo tests for determination of sex. Doctors
are professional and are ethical in approach.
Knowing the sensitivity of the test, all protocols
including consent and presence of female
attendant was in place when examination was
done, but still she felt it was humiliating. It can be
attributed to the individual’s subjective perception.
Probably psychologist has greater role in these
types of cases.
Role of Judiciary: Backdated old IPC of
1860-Though the Constitution of India gives
fundamental right of liberty to its citizen, it has
stopped short of looking at the fundamental rights
of Intersex. Not only in India, but in many
countries. Reason may be, at the time of drafting
of constitution intersex was not an issue. Presently
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it has become an issue. No machinery, including
the Judiciary is playing its role and is insensitive
towards it. In fact in India, section 377 of IPC
which considers Homosexuality as crime still
exists. IPC was framed in 1860 by then the British
Government ruling India. This section of Penal
Code was repelled in UK in 1967.
Role of Police: Uneducated police forceThe bulk police force consists mainly of insensitive
men with very few women in its roll. In third world
country with growing population and crime police
is overstretched in duty of controlling crime, with
no time for education or getting sensitized to
emerging problems, like intersex.
Role of society: Insensitive Society-Since
society feels intersex a taboo, it offers no sympathy
or support. With time society will become more
resilient.
Conclusion
Worldwide Intersex community is raising
voice for themselves in form of:
They want financial assistance from
governments to establish peer support networks
to help achieve their needs.
They want equal rights at law. ..protection
in human rights against discrimination and
vilification… laws to reflect the reality of bodies so
that an intersex person can have access to
marriage, superannuation, insurance and all the
things available to males and females. Intersex
people want equal rights without having to
pretend their bodies are really male or female [4].
Intersex is a scientific term that describes
all differences of sex biology within the animal
kingdom that are not hermaphroditic. Terminology
such
as
“hermaphrodite”,
“pseudohermaphrodite”, “disorders” and “conditions” have
been used in some medical literature to describe
intersex differences in humans. None of this

terminology is reflective of science and nor are
they accurate.
Intersex is not a “third sex”. So far as
science is concerned all human sex differences are
encompassed by the terms “male”, “female” and
“intersex”. Intersex is, however, not a third sex – it
is simply a way of describing the continuum of
differences from wholly male to wholly female.
Intersex community has drawn attention
worldwide and United Nations Committee against
Torture has made historic statement on intersex
redress for intersex genital mutilation (IGM) [5].
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Introduction
Lead, one of the heavy metals, as a
toxicologically relevant element has been brought
into the environment by man in extreme amount
despite its low geochemical mobility and has been
distributed worldwide. It has its wide utility from
sheets for roofing to screens for X-rays and
radioactive emissions. Like many other
contaminants, lead is ubiquitous and can be found
as metallic lead, inorganic ions and as a number of
its salts. Food is one of the major sources of lead
exposure; the others are drinking water and the air
as lead dust originating from petrol. Plant food
may be contaminated with lead through its uptake
from ambient air and soil; animals may then ingest
the lead contaminated vegetation. In humans, lead
ingestion may arise from eating lead contaminated
vegetation or animal foods.
The burden of lead poisoning is highest in
the developing countries with children being the

most vulnerable group. Although data continue to
demonstrate a decline in the prevalence of
elevated blood lead levels (BLLs) in children in the
industrialized world, lead remains a common,
preventable, environmental health threat. Lead
poisoning in children has been the focus of many
researchers and has been a recognized clinical
entity since the first decade of the 20th century
with devastating consequences for the health of
the world’s children. Recently noodles of a popular
brand for children in India has come under
regulatory scanner after samples collected in
various parts of the country were found containing
added monosodium glutamate (MSG) and lead in
excess of the permissible limit and its sale banned
in many Indian states and; lead poisoning has
emerged as the subject of discussion in the medical
and toxicology field. The aim and objective of this
review of childhood lead poisoning is to inform
and educate health professionals – pediatricians,
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other clinicians, nurses, and public health officials
at all levels – about the importance of childhood
exposure to lead and lead poisoning and its serious
consequences.
Days after lead was found in instant food
Maggi that had raised concerns over packed food
items, an analysis of blood samples collected over a
period of one year from across the country has
revealed that over 23 percent of the total samples
tested positive with lead poisoning. A WHO study
said lead exposure is estimated to account for 1,
43,000 deaths per year with the highest number in
developing countries. (1)
A bit of History on Maggi
Maggi noodles are a brand of instant
noodles manufactured by Nestlé. The brand is
popular in Australia, India, South Africa, Brazil,
New Zealand, Brunei, Malaysia, Singapore, Sri
Lanka, Bangladesh, Fiji and the Philippines. In
several countries, it is also known as “maggi mee”
(mee is Indonesian/Malay/Hokkien for noodles).
Maggi noodles are part of the Maggi family, a
Nestlé brand of instant soups, stocks, and noodles.
Nestlé have faced criticism over their
advertising of the Maggi brand, adhering to
marketing regulations in developed countries, but
making misleading claims in developing countries
where regulation permits it. The advertisers made
false claims that the noodles would “help to build
strong muscles, bone and hair”. The British
Advertising Standards Authority said that the
advertisers did not abide by the new EU consumer
protection legislation, by which advertisers have to
provide proof of health claims. Maggi 2-minute
noodles in India contains hydrolysed groundnut
protein, It contains MSG (Monosodium glutamate)
used as a flavor enhancer, which is made using
Bactosoytone, itself made from soy protein using a
catalyst enzyme porcine (taken from intestine of
Pig) Hydrolysed vegetable protein can contain high
levels of glutamate, but still mentions “NO ADDED
MSG” on the pack.. According to the United States
FDA, this practice is misleading to consumers, as
hydrolysed protein leads to formation of
monosodium glutamate MSG after cooking.(2)
Etiology
Lead Toxicity may be caused by inorganic or
organic lead. Most cases of lead poisoning are
caused by inorganic lead. Lead may enter the body
through ingestion, inhalation, or transdermal
absorption. Ingestion is the most common source

of lead poisoning in children because of their
normal hand-to-mouth activities. Inorganic lead
absorption occurs via the mechanisms involved in
absorption of essential elements, such as calcium
and iron, and depends on the following factors:
- Solubility - Lead salts are more soluble in
acidic media
- Particle size - Large particles (eg, paint
chips) are poorly absorbed, whereas fine
dust particles licked from the fingers or
other objects may contribute to an
increased lead load
- Nutritional deficiencies – Iron, calcium,
zinc, copper, and protein deficiencies
result in greater lead absorption
- Dietary fats and oils - Excess intake results
in increased lead absorption
- Other dietary components - Dietary
components such as phytates, found in
leafy green vegetables, bind lead particles
and increase their elimination
Transcutaneous absorption of inorganic lead is
minimal. However, organic lead, such as tetraethyl
lead, may enter through the skin. Tetraethyl lead,
the main organic compound in leaded gasoline, is
converted in the body to triethyl lead and
inorganic lead. Inhalation adds little lead burden to
the body in children. Lead particles are frequently
large and coughed up. However, because children
do not expectorate well, these particles are likely
to travel up the mucociliary system and be
swallowed, allowing for some absorption. Lead
toxicity may also develop in adolescents who sniff
leaded gasoline recreationally.
Absorbed lead is attracted to sulfur,
nitrogen, and oxides. Its toxicity is elicited by
inhibiting sulfhydryl-dependent enzymes. Most of
the lead is sequestered in the bone, and the rest is
distributed in the blood and soft tissues. Lead
interferes with hematopoiesis at several steps.
This results in less heme synthesis and the
accumulation
of
toxic
products
(e.g.,
aminolevulinic acid, protoporphyrin). The half-life
of lead in the soft tissues and blood is
approximately 30-70 days. Conversely, lead
deposits in the bones for several years. Lead is
primarily excreted by glomerular filtration.
Children are more susceptible than adults
to the adverse effects of lead exposure. Toddlers
often place objects in their mouths, resulting in
dust and soil being ingested and, possibly, an
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increased intake of lead. Physiological uptake rates
of lead in children are higher than those in adults.
In addition, children are rapidly growing, and their
systems are not fully developed, rendering them
more susceptible to the effects of lead.
Several environmental factors expose
children to lead hazards, among which are dust,
soil, paint chips, folk remedies, and the use of old
ceramic cookware. Several parental occupations
place children at risk, including lead mining, glass
making, printing, and welding. Workers should be
instructed to change their working clothes at work.
(3)
Is Your Child at Risk of Lead Poisoning?
Except in those rare cases in which a child
ingests a huge amount of lead, lead poisoning has
no obvious, immediate symptoms. "Over time, you
may notice tiredness, nonspecific belly complaints,
or a child may become anemic," Benitez says.
"Unless you are eating blocks of lead, there are no
acute or sudden symptoms that would appear in
minutes. That is the problem with lead -- the
subtle, slow dose over time."
There is a sure way to know whether your
child has accumulated dangerous amounts of lead:
a simple blood test with results coming back in two
days, says Emory University pediatrician Robert J.
Geller, MD, medical director of the Georgia Poison
Center and chief of pediatrics at Grady Health
System, Atlanta.Rosen says, "To be cautious, if a
child has been playing with a leaded toy for about
one month or more, it is suggested that a child
should be tested for lead." A recent U.S. Preventive
Services (USPS) Task Force panel noted in a 2006
report that children's blood-lead levels usually
peak at about age 2 and go down after that. Rosen
says all children's blood lead levels should be
tested at age 12 months and again at age 24
months -- with additional testing every six months
if the child is at high risk of lead exposure. "If a
child has never been tested for lead, it should be
done regardless of the child's age," Rosen says.
"The prime question for a pediatrician to ask is
what the status of the apartment or home is where
the child lives: Is there peeling paint? Is it an old
building, or new construction?" The USPS panel
reached a different conclusion. It found no
evidence that universal lead-exposure screening
leads to better clinical outcomes than targeted
screening of at-risk children. (4)

Prior to human exploitation people were not
exposed to lead
Lead constitutes 0.002% of the Earth’s
crust, and in nature it exists mainly as lead
sulphide. Lead has become widely distributed in
the biosphere only in the past few thousand years,
almost entirely as the result of human activity (5).
Once lead is introduced into the environment, it
persists. This trend of increasing environmental
lead levels is illustrated by geochemical data that
show the accumulation of lead in the Greenland ice
cap over the past three millennia (6). By far, the
greatest increase occurred in the 20th century, due
mostly to the burning of tetra-ethyl lead in
automotive engines and the subsequent
distribution of lead in the atmosphere. In a similar
fashion, measurements of the amount of airborne
lead deposited in Scottish and Canadian peat bogs
showed that background pre-industrial deposition
amounted to only about 0.01 mg lead·m-2·a-1. In
the 1990s, however, this rate of deposition had
increased to 8 mg lead·m-2·a-1, even after lead
was eliminated from gasoline in many of the
surrounding areas (7) (8).
Investigations of human skeletal remains
indicate that the body lead burden of today’s
populations is 500–1000 times greater than that of
their Childhood Lead Poisoning 17 pre-industrial
counterparts. The pre-industrial blood lead level in
people is estimated to have been about 0.016
µg/dl. In remote regions of the southern and
northern hemispheres in the late 1980s, blood lead
levels were reported to be 0.78 µg/dl and 3.20
µg/dl, respectively (8) By far the largest
contributor to global environmental lead
contamination has been the use of lead in petrol
(9) (10) .
World lead consumption rose steadily
between 1965 and 1990, when it reached about
5.6 million tonnes. Between 1980 and 1990, the
consumption of lead in high- and middle-income
countries increased only slightly, whereas for the
same years in low-income countries it increased
from 315 000 tonnes to 844 000 tonnes per year.
Global lead contamination – resulting from human
activities and attributable to the greatly increased
circulation of lead in soil, water and air – remains
significant.
With continued efforts to remove lead from petrol,
paint and pigments, solder and other well-known
sources, blood lead levels worldwide are expected
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to continue their decline. However, hot spots from
smelting, mining, and metal recycling operations –
some of them ongoing and others the legacy of the
past – remain significant problems. And despite a
century of accumulated evidence about its danger
to the health of children, lead continues too often
to be added to paints, pigments, toys, traditional
medications, cosmetics and other consumer
products, especially as manufacturing shifts to
low-income countries that lack environmental and
product content controls and policies.
The most common sources of lead in children’s
environments today
Worldwide, the following sources and
products account for most cases of childhood
exposure to lead and lead poisoning:
- Lead added to gasoline.
- Lead from an active industry, such as
mining (especially in soils)
- Lead-based paints and pigments.
- Lead solder in food cans.
- Ceramic glazes.
- Drinking-water systems with lead solder
and lead pipes.
- Lead in products, such as herbal and
traditional medicines, folk remedies,
cosmetics and toys.
- lead released by incineration of leadcontaining waste
- Lead in electronic waste (e-waste).
- Lead in the food chain, via contaminated
soil.
- Lead contamination as a legacy of
historical contamination from former
industrial sites.
Lead toxicity in children
Lead poisoning was first recognized as a
pediatric disease in Australia over 100 years ago. A
series of 10 cases in Queensland was reported in
1892; 12 years later, after extensive investigation,
the source was found to be peeling, lead-based,
residential paint on the verandas of the children’s
homes. (11)
Children are now understood to be at
particularly high risk of lead toxicity. From
conception onward, children have a greater risk of
exposure and greater susceptibility to the toxic
effects of lead than do adults. There exist windows
of vulnerability to lead in early life – during
embryonic, fetal and early postnatal life – that have
no counterparts in adult life.(12)

Children are at increased risk of exposure to
lead because they:
- are exposed to lead throughout
pregnancy.
- eat more food, drink more water and
breathe more air per unit of body weight
- have an innate curiosity to explore their
worlds and engage in developmentally
appropriate hand-to-mouth behaviour and
sometimes also in pica, an abnormal
extreme
form
of
hand-to-mouth
behaviour;
- spend more time in a single environment,
such as the home;
- are more likely to have nutritional
deficiencies that lead to increased
absorption of lead (13)
- have more years of future life and thus a
longer time to develop delayed
consequences
of
early
exposures,
potentially even including dementia that
may arise as a delayed consequence of
early exposure to lead, and
- Lack control over the circumstances of
their environment.
From conception onward – that is, throughout
pregnancy – lead that has accumulated in a
woman’s bones is removed from her bones and
passes freely from mother to child; maternal and
fetal blood lead levels are virtually identical. Once
in the fetal circulation, lead readily enters the
developing brain through the immature blood–
brain barrier
Health effects of lead poisoning in children
Lead is associated with a wide range of
toxicity in children across a very broad band of
exposures. These toxic effects extend from acute,
clinically obvious, symptomatic poisoning at high
levels of exposure down to subclinical (but still
very damaging) effects at lower levels. Lead
poisoning can affect virtually every organ system
in the body. The principal organs affected are the
central and peripheral nervous system and the
cardiovascular, gastrointestinal, renal, endocrine,
immune and hematological systems.
Hematological toxicity
Anaemia
is
the
classic
clinical
manifestation of lead toxicity in erythrocytes. The
severity and prevalence of lead-induced anaemia
correlate directly with the blood lead
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concentration. Younger and iron deficient children
are at higher risk of lead-induced clinical anaemia.
The anaemia induced by lead is caused primarily
by impairment of heme biosynthesis, but in
Childhood Lead Poisoning increased rate of
erythrocyte destruction may also occur. (14)
Neurological toxicity
In the peripheral nervous system, the
motor axons are the principal target of lead
toxicity. Lead-induced pathological changes in
these fibres include segmental demyelization and
axonal degeneration. Extensor muscle palsy with
wrist and ankle drop has been recognized since the
time of Hippocrates as the classic clinical sign of
the peripheral neurological toxicity of lead;
however, this generally only occurs with chronic
lead poisoning and is rare in acute exposure to
lead.
In the central nervous system, lead causes
asymptomatic impairment of neurobehavioral
function in children at doses insufficient to
produce clinical encephalopathy. Early crosssectional studies of the association between lead
and intelligence quotient (IQ) were conducted in
the 1970s. (15)(16) These studies showed that
clinically asymptomatic children with elevated
body lead burdens had a four- to five-point deficit
in mean verbal IQ scores compared with children
from the same communities with lower lead
burdens.
Lead and renal toxicity
In kidneys, lead causes proximal tubular
injury with a characteristic pathology of proximal
tubule nuclear inclusion bodies that progress to
tubulo-interstitial disease and fibrosis. Lead
accumulation in the proximal tubule leads to
hyperuricaemia and gout – presumably by
inhibiting uric acid secretion – and also to
diminished renal clearance, tubular reabsorption
and glomerular filtration rate. (17)
Lead and cardiovascular disease
Among occupationally exposed workers,
long-term, high-dose exposure to lead was
reported, early in the 20th century, to be
associated with an increased incidence of
hypertension and stroke (cerebrovascular
accident). More recently, several epidemiological
studies have found evidence that increased lead
absorption, even at relatively low levels, is also
associated with significant elevation in blood
pressure across general populations with no

occupational exposure to lead, such as the
population of the United States assessed through
the National Health and Nutrition Examination
Survey. A recent systematic review concluded that
a modest positive relationship between exposure
to lead and blood pressure has been identified in
numerous studies in different settings, and that
some of these studies have identified a dose–
response relationship. This review concluded that
the association between lead and hypertension is
causal.
Lead and immune and reproductive function
The immune system (18) (19) (20) and
reproductive system (21) (22) (23) are also
adversely effected by relatively low levels of
exposure to lead – that is, lower than 10 µg/dl.
Lead in food
More than 80% of the daily intake of lead
is derived from the ingestion of food, dirt and dust.
The amount of lead in food plants depends on soil
concentrations and is highest around mines and
smelters. Cereals can contain high levels of lead.
Milk or formula is a significant source of exposure
for infants. The use of lead-soldered food and
beverage cans may considerably increase the lead
content, especially in the case of acidic foods or
drinks. Lead also comes to unintentionally
contaminate food as the result of contamination
with soil or from lead used in machinery to process
items – for example, wheels for flour that are
coated with lead.
Since alcoholic drinks tend to be acidic, the use of
any lead-containing products in their manufacture
or distribution will raise lead levels. Also, smoking
tobacco increases lead intake.
Pica in pregnancy: a special risk factor
In some cultures, pregnant women
traditionally eat soil, ceramic fragments or other
nonfood materials. In some instances, these
materials can contain high levels of lead. The result
is that these pregnant women can develop high
blood lead levels. Then, because lead can cross
freely from the maternal to the fetal circulation
throughout pregnancy, serious prenatal brain
damage can result (24) (25). With increasingly
widespread global migration, medical practitioners
worldwide need to be aware of this potential
source of maternal and fetal exposure to lead.
Lead in electronic waste: an emerging hazard
With the global proliferation of computers,
cellular telephones and other electronic equipment
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–as well as rapid cycles of replacement and
obsolescence of these instruments – an enormous
amount of electronic waste is now generated each
year worldwide. Much of this waste – or electronic
material near the end of its useful life – is shipped
to low-income countries where large numbers of
workers in both the formal and informal sectors
are involved in separating lead, mercury and other
metals from the waste for recovery and recycling.
In the informal sector, much of the work is
performed by children. Elevated levels of lead in
dust have been seen in communities engaged in
this work, and elevated blood lead levels have been
reported in children performing this work. (26)
(27)
Clinical presentation of lead poisoning:Symptoms:
a. Gastrointestinal:
Anorexia,
nausea,
vomiting, abdominal pain, constipation,
metallic taste.
b. Central
nervous
system:
Poor
concentration, headache, fatigue, malaise
Language and speech delay, behavioural
problems, Encephalopathy, ataxia, seizure,
coma.
c. Musculoskeletal: Muscle and joint pain
(chronic)
d. Other chronic effects: Short stature,
weight loss, weakness
Physical Examination
a. Signs of intracranial pressure, lead lines in
teeth, gout
b. Hypertension
Laboratory
a. Elevated BLL
b. Haematology: Hypochromic anaemia, red
blood cells with basophilic, stippling,
elevated
protoporphyrin
levels
(erythropoietic protoporphyria (EPP) or
zinc protoporphyrin (ZPP))
c. Hepatic injury: Elevated transaminase
levels (acute poisoning)
d. Other: Hyperuricaemia, hypocalcaemia
e. Urine: Proteinuria, glucosuria and
aminoaciduria (acute poisoning)
f. Radiological: Lead lines
in the
metaphyses of long bones (chronic
poisoning).
Clinical indicators for blood lead testing
Clinical indicators for testing BLL include:
the suspected or identified presence of a risk factor

for exposure, physical signs or symptoms, or the
presence of a household member with known
exposure to lead. Most individuals with
measurable lead exposure are asymptomatic.
When symptoms or physical findings of lead
poisoning are present, they are often difficult to
differentiate, as they are generally nonspecific and
quite common. These symptoms include
constipation, abdominal pain, anaemia, headache,
fatigue, myalgia and arthralgia, anorexia, sleep
disturbance
and
difficulty
concentrating.
Measurement of BLLs should be considered when
these symptoms are present and the suspicion of a
source of lead poisoning exists. Measurement of
BLLs should also be considered in the work-up of
acutely ill children that present with severe colic,
seizure or coma and should be considered in the
differential diagnosis of consistent constitutional
symptoms (such as persistent headache, myalgia
and fatigue) and anaemia.
Conclusion:
The acute, sub-acute and chronic adverse
effects of lead on children have been well
documented and learned during the past century.
With widespread exposure from extensive
dissemination of leaded gasoline and lead based
paints in the previous century, packaged eatable
products freely available in the market are the
modern threat of lead poisoning for children in
particular. There are hundreds of packaged food
products, which are being sold in the Indian
markets without registration and need to be
inspected and evaluated. The ill effects of lead on
children for the most part being permanent and
irreversible but untreatable by modern medicine,
only prevention is the best way to deal with
poisoning from this metal. Apart from amendment
in the Prevention of Food Adulteration Act, 1953 of
India and other countries where required, there is
an urgent need for wide public awareness about ill
effects of lead on children with regular inspection
and evaluation by regulators to prevent
adulteration of such food products.
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Introduction
Sexual assault on women is an age-old
problem, globally. On one hand, we pray to
numerous female deities: Mother Mary, Goddess
Durga, Kali, Saraswati, Lakshmi, etc.; while on the
other, we do not think even once before
committing heinous crimes on her. These can take
several forms, from just ogling at her to downright
rape/ gang rape; acid throwing to murder and
mutilation. Once, the woman started venturing out
of the confines of her house for studies and work,
her problems increased manifold and no age has
been exempted.
The global statistics of these incidents are
shocking. Worldwide, about 20% of women are
reported to have been sexually abused in their
childhood.1 In Japan, 60% of women suffer sexual
violence, 2 while the figures are 25% in India, 3 5362% in Bangladesh and 19% in North Carolina.4 It
is reported that there were 24923 reported cases
of rape in 2012 in India as compared to 16373 in
2002.5,6 As regards, kidnapping and abduction,

the figures are 14506 for 2002 as compared to
35565 in 2011.
WHO defines sexual violence as any sexual
act, attempt to obtain an act, unwanted sexual
comments or advances, or acts to traffic, or
otherwise directed against a person’s sexuality
using coercion, by any person regardless of their
relationship to the victim, in any setting, including
but not limited to home and work.7 Sexual offence
can be defined as sexual intercourse or sex-related
acts performed in a way which are against the
provision of the law of the land.8 Sexual assault is
an assault of a sexual nature on another person, or
any sexual act committed without consent.
Although sexual assaults most frequently are
perpetrated by a man on a woman, it may involve
any combination of two or more men, women and
children.9
The Hon’ble Supreme Court of India addressed the
problem of trafficking of women and children in
India in its landmark judgments in cases of
Vishwajeet (1990) 10 & Gaurav Jain (1997), 11

50

J Punjab Acad Forensic Med Toxicol 2015;15(1)

forcing the Government of India to formulate the
National Plan of Action to Combat Trafficking and
Sexual Exploitation of women & children.
The government of India has brought
numerous changes and amendments to help
victims of sexual assault, be it through newer Acts,
or changes in the IPC, Cr PC or the IEA. The
Protection of Women from Domestic Violence
Act,12 The Protection of Children from Sexual
Offences Act,13 Sexual Harassment of Women at
Workplace
(Prevention,
Prohibition
and
Redressal) Act14 & the recent Criminal Law
Amendment Act15 are some of the Acts notified by
the government with a view to empower the
women.
Sexual assault on a woman is never a
physical one alone. It violates her dignity, selfesteem and confidence while inflicting severe
mental injury to her. Over and above this, the
victim has to further undergo lot of stress and
strain in going to the police for getting her case
registered, then to the hospital for medical
examination where she is again made to run from
pillar to post to get all the formalities completed.
To put an end to all this, the Ministry of Health and
Family welfare came up with these guidelines for
examination of survivors of sexual assault.
The Guidelines:
The Committee for drafting the Guidelines
was constituted by the Government of India on
18th March 2013 vide order No.Z.28015/21/2013H of the Ministry of Health and Family Welfare,
Government of India and the Guidelines were
notified on 19th March 2014.16 The guidelines are
to be brought to the attention of all hospitals
within the jurisdiction of each state and UT. It has
been made incumbent on every government
hospital in the country to treat rape victims free of
charge, even post treatment will have to be free.
The Criminal Law Amendment Act (CLA)
201315 has expanded the definition of rape to
include all forms of penetrative sexual violence
and recognized right to treatment for all
survivors/ victims of sexual violence by the public
and private health care facilities. Failure to treat is
now an offence under the law. The law further
disallows any reference to past sexual practices of
the survivor. It further states, in Section 357C
Cr.PC17 that both private and public health
professionals are obligated to provide treatment.
Denial of treatment of rape survivors is punishable
under Section 166 B IPC18 with imprisonment for
a term which may extend to one year or with fine
or with both.
According to Section 164 (A) of the
Criminal Procedure Code: 17
• Examination of a case of sexual offence shall be
conducted by a Registered Medical Practitioner

(RMP), employed in a government hospital and in
the absence of such a practitioner, by any other
RMP.
• Examination to be conducted without delay and a
reasoned report to be prepared by the RMP after
recording consent obtained specifically for this
examination.
• The doctor has to forward the report without
delay to Investigating Officer (IO).
It is important to establish a rapport
with the survivor. The following guidelines may be
followed:
• Never say or do anything to suggest disbelief
regarding the incident.
• Do not pass judgmental remarks or comments
that might appear unsympathetic.
• Appreciate the survivor's strength in coming to
the hospital as it can serve to build a bond of trust.
• Convey important messages such as: the survivor
is not responsible for precipitating the act of rape
by any of her actions or inactions.
• Explain to the survivor that this is a
crime/violence and not an act of lust or for sexual
pleasure.
• Emphasize that this is not a loss of honour,
modesty or chastity but a violation of his/ her
rights and it is the perpetrator who should be
ashamed.
• Take help of a counsellor, if required.
• Explain to the survivor in simple and
understandable language the rationale for various
procedures and details of how they will be
performed.
• Ensure confidentiality and explain to the survivor
that she/ he must reveal the entire history without
any fear without hiding anything.
• The fact that genital examination may be
uncomfortable but is necessary for legal purposes
should be explained to the survivor. She/ he
should be informed about the need to carry out
additional procedures such as x-rays, etc. which
may require him/her to visit to others
departments.
While the principles of medical
examination and treatment for children remains
the same as that for adults, it is important to keep
some specific guidelines in mind:
• In case the child is under 12 years of age, consent
for examination needs to be sought from the
parent or guardian.
• Children may be accompanied by the abuser
when they come for medical treatment, so be
aware and screen when you suspect abuse. In such
situations, a female person appointed by the head
of the hospital/institution may be called in to be
present during the examination.
• Do not assume that because the child is young
he/she will not be able to provide a history.

51

J Punjab Acad Forensic Med Toxicol 2015;15(1)

History seeking can be facilitated by use of dolls
and body charts
Every hospital must have a Standard
Operating Procedure (SOP) for management of
cases of sexual violence:
1. To provide comprehensive services.
2. For smooth handling of the cases and clarity of
roles of each staff.
3. To have uniform practice across all doctors in
the hospital.
The SOP must be printed and available to all staff
of the hospital.
Any registered medical practitioner can
conduct the examination and it is not mandatory
for a gynaecologist to examine such a case. In case
of a woman, every possible effort should be made
to find a lady doctor but absence of availability of
lady doctor should not deny or delay the treatment
and examination. In case a female doctor is not
available for the examination of a female survivor,
a male doctor should conduct the examination in
the presence of a female attendant. In case of a
minor/person
with
disability,
his/
her
parent/guardian/any other person with whom the
survivor is comfortable may be present. The
Protection of Children from Sexual Offences Act, 13
now mandates that a girl less than 18 years will be
examined by a lady doctor only.
Police personnel must not be allowed in
the examination room during the consultation with
the survivor. If the survivor requests, then her
relative may be allowed to be present while the
examination is being conducted. There must be no
delay in conducting an examination and collecting
evidence. Providing treatment and necessary
medical investigations is the prime responsibility
of the examining doctor. Admission, evidence
collection or filing a police complaint is not
mandatory for providing treatment.
History taking & examination should be
carried out in complete privacy in the special room
set up in the hospital for examination of sexual
violence survivor [One Stop Crisis Center (OSCC)].
The room should have adequate space, sufficient
lighting, a comfortable examination table, and all
the equipment required for a thorough
examination. A Sexual Assault Forensic Evidence
(SAFE) kit containing the following items for
collecting and preserving physical evidence
following a sexual violence can be developed by
the concerned department and used (Tables 1 &
2):
The collected samples for evidence may be
preserved in the hospital till such time that police
are able to complete their paper work for dispatch
to forensic lab test including DNA. After the
examination is complete the survivor should be
permitted to wash up, using the toiletries and the
clothing provided by the hospital if her own

clothing is taken as evidence. Admission should
not be insisted upon unless the survivor requires
indoor stay for observation/ treatment.
The survivors of sexual violence should
receive all services completely free of cost. This
includes OPD/inpatient registration, lab and
radiology investigations, Urine Pregnancy Test
(UPT) and medicines. The casualty medical officer
must label the case papers for any sexual violence
case as “free” so that free treatment is ensured.
Medicines should be prescribed from those
available in the hospital. If certain investigations or
medicines are not available, the social worker at
the hospital should ensure that the survivor is
compensated for investigations/ medicines from
outside. A copy of all documentation (including
that pertaining to medico-legal examination and
treatment) must be provided to the survivor free
of cost.
A survivor may approach a health facility
under three circumstances:
a) On his/her own only for treatment for effects of
assault;
b) With a police requisition after police complaint;
or
c) With a court directive.
If a person has come directly to the
hospital without the police requisition, the hospital
is bound to provide treatment and conduct a
medical examination with consent of the
survivor/parent/guardian (depending on age). A
police requisition is not required for this. If a
person has come on his/her own without FIR, s/he
may or may not want to lodge a complaint but
requires a medical examination and treatment.
Even in such cases the doctor is bound to inform
the police as per law. However neither court nor
police can force the survivor to undergo medical
examination. It has to be with the informed
consent of the survivor/ parent/ guardian
(depending on the age). In case the survivor does
not want to pursue a police case, a MLC must be
made and she must be informed that she has the
right to refuse to file FIR. An informed refusal must
be documented in such cases.
If the person has come with a police
requisition or wishes to lodge a complaint later,
the information about medico-legal case (MLC) no.
& police station should be recorded. Doctors are
legally bound to examine (with consent) and
provide treatment to survivors of sexual violence.
The timely reporting, documentation and
collection of forensic evidence may assist the
investigation of this crime. Police personnel should
not be present during any part of the examination.
The consent form must be signed by the person
him/herself if she/he is above 12 yrs. of age.
Consent must be taken from the guardian/ parent
if the survivor is under the age of 12 years.
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The doctor should record the complete
history of the incident, in survivor's own words as
it has evidentiary value in the court of law.
Information regarding attempted or completed
penetration by penis/ finger/ object in vagina/
anus/ mouth should be properly recorded. There
could also be other acts such as masturbation of
the assailant by the survivor, masturbation of the
survivor by the assailant, oral sex by the assailant
on the survivor or sucking, licking, kissing of body
parts. Information about emission of semen, use of
condom, sucking or spitting along with the location
should be clearly stated. Information about
emission of semen outside the orifices should be
elicited as swabs taken from such sites can have
evidentiary value. Information regarding use of
condom during the assault is relevant because in
such cases, vaginal swabs and smears would be
negative for sperm/semen.
Per speculum examination is not a must in
the case of children/ young girls when there is no
history of penetration and no visible injuries. The
examination and treatment as needed may have to
be performed under general anaesthesia in case of
minors and when injuries inflicted are severe. If
there is vaginal discharge, note its texture, colour,
odour. Per-vaginum examination commonly
referred to by lay persons as 'two-finger test’ must
not be conducted for establishing rape/ sexual
violence and the size of the vaginal introitus has no
bearing on a case of sexual violence. Per vaginum
examination can be done only in adult women
when medically indicated.
The status of hymen is irrelevant because
the hymen can be torn due to several reasons such
as cycling, riding or masturbation among other
things. An intact hymen does not rule out sexual
violence, and a torn hymen does not prove
previous sexual intercourse. Hymen should
therefore be treated like any other part of the
genitals while documenting examination findings
in cases of sexual violence. Only those that are
relevant to the episode of assault (findings such as
fresh tears, bleeding, edema etc.) are to be
documented.
If a woman reports within 96 hours (4
days) of the assault, all evidence including swabs
must be collected, based on the nature of assault
that has occurred. The likelihood of finding
evidence after 72 hours (3 days) is greatly
reduced; however it is better to collect evidence up
to 96 hours in case the survivor may be unsure of
the number of hours lapsed since the assault. The
spermatozoa can be identified only for 72 hours
after assault. So if a survivor has suffered the
assault more than three days ago, please refrain
from taking swabs for spermatozoa. In such cases
swabs should only be sent for tests for identifying
semen. Evidence on the outside of the body and on

materials such as clothing can be collected even
after 96 hours.
Request the survivor to stand on a large
sheet of paper, so as to collect any specimens of
foreign material e.g. grass, mud, pubic or scalp hair
etc. which may have been left on her person from
the site of assault/ from the accused. This sheet of
paper is folded carefully and preserved in a bag to
be sent to the FSL for trace evidence detection.
Clothes that the survivor was wearing at the time
of the incident of sexual violence are of evidentiary
value if there is any stains/tears/trace evidence on
them. Hence they must be preserved. Please
describe each piece of clothing separately with
proper labeling. Presence of stains - semen, blood,
foreign material etc. - should be properly noted.
Also note if there are any tears or other marks on
the clothes. If clothes are already changed then the
survivor must be asked for the clothes that were
worn at the time of assault and these must be
preserved.
Always ensure that the clothes and
samples are air dried before storing them in their
respective packets. Ensure that clothing is folded
in such a manner that the stained parts are not in
contact with unstained parts of the clothing. Pack
each piece of clothing in a separate bag, seal and
label it duly. Venous blood is collected with the
sterile syringe and needle provided and
transferred to 3 sterile vials/ vaccutainers for the
following purposes: Plain Vial/Vaccutainer – Blood
grouping and drug estimation, Sodium Fluoride Alcohol estimation, EDTA – DNA Analysis. Collect
oral swab for detection of semen and spermatozoa.
Oral swabs should be taken from the posterior
parts of the buccal cavity, behind the last molars
where the chances of finding any evidence are
highest.
Take two swabs from the vulva, vagina,
anal opening for ano-genital evidence. Swabs must
be collected depending on the history and
examination. Swabs from orifices must be collected
only if there is a history of penetration. Two
vaginal smears are to be prepared on the glass
slide provided, air-dried in the shade and sent for
seminal fluid/ spermatozoa examination. Swabs
must be air dried, but not dried in direct sunlight.
Drying of swabs is absolutely mandatory as there
may be decomposition/ degradation of evidence
which can render it un-usable.
Vaginal washing is collected using a
syringe and a small rubber catheter. 2-3 ml of
saline is instilled in the vagina and fluid is
aspirated. Fluid filled syringe is sent to FSL
laboratory after putting a knot over the rubber
catheter. While handing over the samples, a
requisition letter addressed to the FSL, stating
what all samples are being sent and what each
sample needs to be tested for should be stated. For
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example, "Vaginal swab to be tested for semen".
This form must be signed by the examining doctor
as well as the officer to whom the evidence is
handed over. Ensure that the numbering of
individual packets is in consonance with the
numbering on the requisition form. Specimens
sent to the Forensic Science laboratory will not be
received unless they are packed separately, sealed,
labelled and handed over.
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Conclusion
Health care providers have a number of
responsibilities while dealing with cases of sexual
violence. They have to treat the female survivor for
her physical condition, provide for psychological
care, try to rehabilitate her while also fulfilling the
medicolegal duties and responsibilities mandated
by the laws of the land as they are an important
part of the investigative and justice delivery
mechanism of the country.
The guidelines formulated by the Ministry of
Health & Family Welfare, Government of India, if
followed diligently by all concerned will go a long
way in easing the multitude of agonies faced by the
female survivor of sexual assault.

7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

Conflict of Interest
None declared.
Reference
1. Krug EG, Mercy JA, Dahlberg LL, Zwi AB. The world
report on violence and health. Lancet:
2002;360(9339):1083-88.
2. Niaz U. Violence against women in South Asian
countries.
http://jthomasniu.org/class/781/Assigs/niasviolwom.pdf. Accessed 24th September 2014.

17.

18.

Babu BV, Kar SK. Domestic violence against women
in eastern Indian: a population study on prevalence
and related issues. BMC Public Health 2009;9:129.
Cloutier S. Martin SL. Poole C. Sexual assault among
North Carolina women: prevalence and health risk
factors.
J
Epidemiol
Community
Health
2002:56:265-71.
http://www.icmr.nic.in/dhr/pdf/1%20DHR%20Fo
rensic%20Medical%20Manual%20Sexual%20Assa
ult.pdf. Accessed 24th September 2014.
http://ncrb.nic.in/CD-CII2012/Statistics2012.pdf.
Accessed 24th September 2014.
World Health Organization. World report on
violence and health. Geneva: WHO, 2008:1-331.
Nandy A. Principles of Forensic Medicine including
Toxicology.3rd ed. Kolkata; New Central Book
Agency (P) Ltd; 2010. p. 687.
Keith Mant A. Taylor’s Principles and Practice of
Medical Jurisprudence. 13th ed. London; Churchill
Livingston.p. 64-106.
http://indiankanoon.org/doc/653695/. Accessed
24th September 2014.
http://indiankanoon.org/doc/1493706/. Accessed
24th September 2014.
Act No. 45 of 2005
Act No. 32 of 2012
Act No. 13 of 2013
Act No. 14 of 2013
Guidelines and protocols, MOHFW, Government of
India.
http://uphealth.up.nic.in/med-order-1415/med2/sexual-vil.pdf. Accessed 24th September
2014.
The
Criminal
Procedure
Code.
http://www.vakilno1.com/bareacts/crpc/criminalprocedure-code-1973.html.
Accessed
24th
September 2014.
The
Indian
Penal
Code.
http://www.vakilno1.com/bareacts/indianpenalco
de/indianpenalcode.html. Accessed 24th September
2014.

Table No 1 showing contents of Safe Kit
Contents of a Safe Kit
Forms for documentation
Comb
Large sheet of paper to undress over
Nail Cutter
Paper bags for clothing collection
Wooden stick for finger nail scrapings
Catchment Paper
Small scissors
Sterile cotton swabs and swab guards for biological evidence Tubes/ vials/ vaccutainers for blood samples [EDTA, Plain,
collection
Sodium fluoride]
Urine sample container
Syringes and needle for drawing blood
Distilled water
Disposable gloves
Glass slides
Envelopes or boxes for individual evidence samples
Labels
Lac (sealing wax) Stick for sealing
Clean clothing, shower/hygiene items for survivors use after the
examination
Table No 2
Other Items that are desirable for proper Medicolegal examination
Woods lamp/Good torch
Vaginal speculums
Drying rack for wet swabs &/or clothing
Patient gown, cover sheet, blanket,
pillow
Post-It notes to collect trace evidence
Camera (35mm, digital with colour
printer)
Microscope
Colposcope/ Magnifying glass
Toluidine blue dye
1% Acetic acid diluted spray
Urine Pregnancy test kit
Surgilube
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