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Abstract
A surrogate mother is a woman who agrees to
carry a baby of someone else and becomes pregnant using
some form of assisted reproductive technology. The
commercial surrogacy which was legalized in India in the
year 2002 had to be banned when it gave rise to a
booming industry of foreign surrogacy requirements and
fertility tourism. However, after the Union Cabinet cleared
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2016, it received a severe backlash immediately being
cited as discriminating and draconian with need for a
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critical analysis on medico-legal, social and ethical
grounds. The salient features of the draft bill with critical
analysis are being discussed in this paper.
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Egg Donation.
Introduction
The dictionary meaning of the word
surrogate is “a person or thing acting as a
substitute [1] and a surrogate mother is a
woman who by contract agrees to bear a
child for someone else [2]. The Medical
Definition of surrogate mother is “a woman
who becomes pregnant usually by artificial
insemination or surgical implantation of a
fertilized egg for the purpose of carrying the
fetus to term for another woman” or “a
surrogate mother is a woman who agrees to
carry someone else's baby”. She becomes
pregnant using some form of assisted
reproductive technology, frequently IVF. The
surrogate mother carries the baby to term
and gives birth, and the baby is released from
the hospital to its intended parents [3].
When India legalized commercial
surrogacy in 2002, it slowly gave rise to a
booming industry of foreign surrogacy
requirements and fertility tourism, so much
so that commercial surrogacy was banned in
2015. The question of foreign surrogacy

became especially relevant after the case of
Baby Manji Yamada [4]. In 2007, a Dr. Patel
working at the Akanksha Infertility Clinic
arranged for Japanese couple Ikufumi and
Yuki Yamada to have a surrogate baby by
Pritiben Mehta. Pritiben was impregnated
using a mix of Yamada’s sperm and an
anonymous Indian woman’s egg. However, in
the months to come, Yamada and his wife
filed for divorce. None of the Indian laws
covered whose child the baby (Manji) was:
the woman who donated the egg, Pritiben, or
Yuki Yamada.
Furthermore, there was even a
petition filed later in court that Dr. Patel was
running a child trafficking racket by abusing
the lack of surrogacy laws, and gaining easy
money by enabling surrogacy. Although the
case was resolved and Baby Manji was given
to her grandmother Emiko, this, as well as the
booming surrogacy industry, the easy
abandonment
of
children,
and
the
exploitation of women who were forced to
become surrogates many times in order to
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sustain their family; led to the necessity of
Surrogacy (Regulation) Bill 2016.
The proposed draft Surrogacy
Regulation Bill 2016, passed by the Health
Ministry, was cleared by the Union Cabinet on
the 24th of August 2016; and is set to be
introduced in the Parliament soon. Within a
span of one week the draft bill received a
severe backlash, being cited as discriminating
and draconian with need for a critical
analysis on medico-legal, social and ethical
grounds.
Surrogacy (Regulation) Bill 2016
[5]
The salient features of the bill
include:1. Only the Indian couples, who have
been married for at least 5 years can
opt for surrogacy, provided at least
one of them have been proven to have
fertility-related issues.
2. Age of couple: 23-50 for females and
26-55 for males.
3. Only close relatives, not necessarily
related by blood, will be able to offer
altruistic surrogacy to the eligible
couples. The couple should employ an
“altruistic relative”, i.e. the surrogate
mother should be a relative who is
sympathetic to the situation.
4. The new Bill has put a complete ban
on commercial surrogacy.
5. It also bans unmarried people, live-in
couples and homosexuals from opting
for
altruistic
surrogacy.
Now,
foreigners, even Overseas Indians,
cannot commission surrogacy.
6. A woman can become a surrogate
mother only for altruistic purpose
and under no circumstances she will
be paid for it, although payment can
be made towards medical expenses.
7. Women can be surrogates only once
and a married couple can only have
one surrogate child.
8. Surrogacy regulation board will be
set-up at both Central and State-level.
9. The law will be applicable to the
whole of India, except for the state of
Jammu and Kashmir.

10. All Assisted Reproductive Technology
(ART) clinics will need to be
registered.
11. Egg donation is banned.
12. Surrogacy clinics will be allowed to
charge for the services rendered in
the course of surrogacy, but the
surrogate mother cannot be paid.
13. Commercial surrogacy, abandoning
the surrogate child, exploitation of
surrogate mother, selling/import of
human embryo have all been
categorized as violations that are
punishable by a jail term of at least 10
years and a fine of up to Rs 10 lakh.
14. Under the new bill, the clinics will
have to maintain records of surrogacy
for 25 years.
15. The surrogate child will have the
same rights of as that of a biological
child.
Surrogacy was described as sale of
motherhood by critics with a demand of
complete ban on it and there was a need in
India to provide the template for ethical
practices towards surrogacy as stated by
Minister of External Affairs Sushma Swaraj
who commented on the bill and the Health
Minister of India J.P. Nadha has categorically
stated that the bill was still open to
improvement but clauses relating to the
exploitation of women and abandoning of
surrogate
children
would
not
be
compromised on. The basic aim of the Bill is
to completely stop commercial surrogacy,
stop abandoning the surrogate child, stop
exploitation of the surrogate mother and
check on the sale or import of human embryo.
Discussion and Analysis
a. Only a relative be a surrogate mother:The idea of altruistic surrogacy
expressed in the bill and that only close
relatives, not necessarily related by blood,
will be able to offer altruistic surrogacy to the
eligible couples, greatly limits both, potential
surrogate mothers as well as couples wanting
children since the couples who cannot find
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willing relatives have only one way out –
adoption. The couple should employ an
“altruistic relative”, i.e. the surrogate mother
should be a relative who is sympathetic to the
situation. In other countries altruistic
surrogacy is allowed but is not limited to
relatives and one-time pregnancy. Most of the
times, surrogacy is the last option for the
needy couples of children but preferred to
adoption for more than one reason. Even if
the state wanted to curb surrogacy in order
to facilitate adoption, in order to stop the
privileging of biological children; there needs
to be a streamlining of adoption procedures.
b. One time surrogate mother and one
surrogate child:The bill provides that the women can be
surrogates only once and a married couple
can only have one surrogate child. Here
comes the issue of consent and ability to bear
more pregnancies. If a woman willingly
consents to being a surrogate mother, is
assured of a safe delivery; and the baby is
assured of a safe home, why should she be
limited to only one surrogacy? The purpose of
this provision may be discouraging potential
surrogate mothers to opt the procedure only
in dire need for a relative but medically
speaking there need not be such bar if a
woman is medically fit and has the potential
of motherhood more than once. The idea of
only one surrogate child can be well digested
as it fulfills the basic desire of the needy
couples to have the true heir without
allowing them to opt for a male surrogate
child if the first one was a female.
c. Commerce in Surrogacy: After the surrogacy industry boomed in
India and the country emerged as a surrogacy
hub for couples and incidents on unethical
practices were reported, the Bill awaited for a
long was brought to prohibit commercial
surrogacy and allow ethical surrogacy to the
needy infertile couples. Those who oppose
this part of the bill, say a lot of women were
dependent on the same [6]. The issue here
seems to be that the woman is “exploited” for
her body. And this too, is a legitimate issue.
Just as in the case of sex work, when a woman
is coerced into the business because she has
no choice, and because she desperately needs
the financial resources, it does not mean that
she has fully consented to the job. It means
that she has not been provided, or is not able

to find, alternate employment to sustain
herself. However, if she is consenting and is
being paid the proper amount, then this
should not be an issue at all. This is very
different from agreeing to go into sex work
for lack of any other options. Similarly,
surrogacy laws should be set out in such a
way that there is full consent of the woman in
question. Here, instead of regulating the ways
and policies in which a woman’s exploitation
is prevented, what the bill has done is
eliminate the idea entirely.
Sometimes we are quick to criticize
policies without understanding the true
extent of the situation. The bill is extremely
necessary in certain places in India; for
example, Gujarat, where ‘baby farms’ exist,
i.e. underprivileged women are rounded up in
scores and given out as surrogates to
potential parents. Here there is a paradox
which the government needs to tackle:
women are being exploited as baby-carriers,
but this is a source of income; and if this
‘exploitation’ stops, then how will they
survive? And now although the bill will
greatly benefit these women, where will they
go for wages?
d. Exclusion of a part of Society from
Surrogacy benefits:
The present bill on surrogacy bans
unmarried people, live-in couples and
homosexuals from opting for altruistic
surrogacy including foreigners and Overseas
Indians. Only the Indian couples, who have
been married for at least 5 years can opt for
surrogacy, provided at least one of them have
been proven to have fertility-related issues.
One of the most contentious points of the bill
is its blatant ban on surrogacy rights of
homosexual couples as thought by the people
who advocate the rights of this class of
society. As alleged, this is the first time that
the government’s transparent homophobia
has come out in the open. Sushma Swaraj
very clearly stated that surrogacy for
homosexuals are against “Indian ethos”,
although homosexuality has been constantly
mentioned in various Indian texts. Now, even
though this ban could be construed as a mere
following of the law (Section 377 of Indian
Penal Code against “unnatural” intercourse),
this would only make sense if heterosexual
couples also violating the section were denied
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surrogacy rights. Since there is no way to
conclusively find out, this is obviously a huge
denial of justice to the queer community.
Furthermore, since according to
marriage laws only heterosexual couples are
allowed to get married; the explicit stating of
the ban of surrogacy to homosexual couples
means two very saddening things: one, since
this is the first time there has been an explicit
stating of “homosexuality”, this only reveals
that the government is not even open to the
idea; and two, the government is almost
stating that the community might as well
cease to exist in the former’s eyes, since the
latter have almost no rights with regard to
their sexuality.
Although some psychologists and
psychiatrists still hold negative personal
attitudes towards homosexuality, but the
empirical evidence and professional norms
do not support the idea that homosexuality is
a form of mental illness or is inherently
linked to psychopathology. Instead of labeling
homosexuality 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 sexual course prevalent only with the
social animal.” It is the stigma and not the
criminalization of homosexuality that may
reduce help seeking behavior for various
health conditions that the person may be
suffering from, an apprehension as envisaged
by the Indian Medical Association and
decriminalization of the homosexuality
cannot be linked with promotion of public
health interventions and initiatives [7].
e. Egg donation is banned under the Bill:
Egg donations are banned in the bill
perhaps in order to curb child trafficking and
illegal surrogacy racket. However, again a
blanket ban will not help in this situation.
Policies need to be structured and laws need
to be implemented in such a way that the
issue is resolved without censoring the entire
industry itself.
Many developments in medicine,
social customs, and legal proceedings
worldwide paved the way for modern
commercial surrogacy [8]. However, the
recent bill seems to do more harm than good.
Although formulated to curb the exploitation
of women and trafficking of children; again, it

exhibits the general policy of a state banning
or censoring an activity almost completely,
instead of looking at ways to use laws to
regulate and improve the situation. While
most of the countries, especially in Europe,
only allow altruistic surrogacy, surrogate
mothers are not limited to relatives, and
medical expenses are covered. It can be said
that although India has not banned surrogacy
completely, the laws need to be re-looked so
that they actually benefit surrogate mothers,
prospective parents, and children born from
surrogacy.
f. Ethical issues that have been raised with
regards to surrogacy include:
- To what extent should society be
concerned
about
exploitation,
commoditization, and/or coercion when
women are paid to be pregnant and
deliver babies, especially in cases where
there are large wealth and power
differentials between intended parents
and surrogates?
- To what extent is it right for society to
permit women to make contracts about
the use of their bodies?
a. To what extent is it a woman's human
right to make contracts regarding the
use of her body?
b. Is contracting for surrogacy more like
contracting for employment/labor, or
more like contracting for prostitution,
or more like contracting for slavery?
c. Which, if any, of these kinds of
contracts should be enforceable?
d. Should the state be able to force a
woman to carry out "specific
performance" of her contract if that
requires her to give birth to an
embryo she would like to abort, or to
abort an embryo she would like to
carry to term?
What does motherhood mean?
a. What is the relationship between
genetic motherhood, gestational
motherhood,
and
social
motherhood?
b. Is it possible to socially or legally
conceive of multiple modes of
motherhood
and/or
the
recognition of multiple mothers?
Should a child born via surrogacy
have the right to know the identity of
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any/all of the people involved in that
child's conception and delivery?
g. Psychological concerns:
Surrogate:- A study by the Family and Child
Psychology Research Centre at City
University London in 2002 concluded that
surrogate mothers rarely had difficulty
relinquishing rights to a surrogate child and
that the intended mothers showed greater
warmth to the child than mothers conceiving
naturally[10][11][12].
- Anthropological studies of surrogates
have shown that surrogates engage in various
distancing techniques throughout the
surrogate pregnancy so as to ensure that they
do not become emotionally attached to the
baby[13][14]. Many surrogates intentionally
try to foster the development of emotional
attachment between the intended mother
and the surrogate child [15].
- Surrogates are generally encouraged
by the agency they go through to become
emotionally detached from the fetus prior to
giving birth [16].
- Instead of the popular expectation
that surrogates feel traumatized after
relinquishment, an overwhelming majority
describe feeling empowered by their
surrogacy experience [17].
- Although surrogate mothers generally
report being satisfied with their experience
as surrogates there are cases in which they
are not. Unmet expectations are associated
with dissatisfaction. Some women did not feel
a certain level of closeness with the couple
and others did not feel respected by the
couple [18].
- Some women experience emotional
distress when participating as a surrogate
mother. This could be due to a lack of therapy
and emotional support through the surrogate
process [18].
- Some women have psychological
reactions when being surrogate mothers.
These include depression when surrendering
the child, grief, and even refusal to release the
child [19].
- A 2011 study from the Centre for
Family Research at the University of
Cambridge found that surrogacy does not
have a negative impact on the surrogate's
own children [20].

Child:A recent study (involving 32
surrogacy, 32 egg donation, and 54 natural
conception families) examined the impact of
surrogacy on mother–child relationships and
children's psychological adjustment at age
seven. Researchers found no differences in
negativity, maternal positivity, or child
adjustment [21].
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Abstract
Fingerprint evidence, is undoubtedly the most
reliable and acceptable evidence for individual
identification, till date, in the court of law. Cheiloscopic
prints are also used for gender identification, however,
unlike fingerprints, unanimity still does not exist
between investigators to accept cheiloscopy as a method
of gender identification.
Aims: Determination of sex of an individual from (1) lip
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print patterns, (2) finger print patterns and (3)
comparison of the two methods in sex determination.
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Methodology: Lip prints and finger prints of left thumb
were obtained from 89 (43 males and 46 females)
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subjects included in the study. The lip prints and finger
prints were analysed
Results:
Lip print analysis had higher specificity
(69.6%), positive predictive value (68.9%) and negative
predictive value (72.7%) for gender identification over
finger prints.
©2016 JPAFMAT. All rights reserved
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Introduction
One of the challenges faced by man in
forensic science is to establish identity of an
individual. The concept of “identity” is a set of
physical characteristics, functional or psychic,
normal or pathological- that define an
individual. Identification of humans is a
prerequisite for personal, social or legal
reasons. One of the moral and professional
obligations of a dentist to mankind is his/her
role in gender identification involving mass
disaster or criminal investigation as his/her
evidence would be very much useful in law
and justice[1].
Of the many aims of forensic
odontology, the examination of lip and finger
prints with a view to subsequent elimination
or possible identification of a suspect is of
chief importance[2].Study of fingerprints as

methods of identification is known as
Dactylography or Dactyloscopy, and is
currently also referred to as Henry–Galton
system of identification. Dactylography is the
process of taking the impressions of papillary
ridges of the fingertips for the purpose of
identification of a person and also to
categorise the gender[3].On the other hand,
the wrinkles and grooves on the labial mucosa
(called sulci labiorum) form a characteristic
pattern called “lip prints,” the study of which
is referred to as cheiloscopy[4].This biological
phenomenon of systems of furrows on the red
part of human lips was first noted by
anthropologists, R. Fischer in 1902[5]. Use of
lip prints in personal identification and
criminalization was first recommended in
France by Edmond Locard [6].
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Lip prints are considered unique to an
individual and are analogous to fingerprints
[7]. Fingerprint evidence, is undoubtedly the
most reliable and acceptable evidence for
individual identification, till date, in the court
of law [8]. Both finger print and lip print
patterns are used for gender identification.
However, unanimity does not exist to use lip
prints for circumstantial evidence in court of
law [8].
Several parameters like ridge count,
ridge thickness to valley thickness ratio etc.
are used in finger print analysis to make it a
reliable method [9]. However, in a primary
investigation due to non availability of
technology and resources entire analysis
might not be possible.
The
following
study
therefore
attempts to embrace the importance of lip
prints over finger prints in gender
identification when only pattern recognition is
feasible.
Aims & Objectives
 To determine sex of an individual from
lip print patterns.
 To determine sex of an individual from
finger print patterns.
 To compare the relative accuracy of
the two methods in sex determination.
Materials &Methods
The following study was undertaken
among 89 subjects (43 males and 46
females).All the participants were briefed
about the purpose of the study and their lip
prints were obtained with their consent. The
exclusion criteria incorporated subjects with
any
inflammation,
trauma,
congenital
deformity of the lips. Subjects with permanent
scars on their fingers or thumbs, any hand
deformities due to injury, birth defect or
disease, subjects having worn finger-prints,
extra, webbed or bandaged fingers were also
excluded from the study.
Materials
 Non glossy Lipstick of a dark, bright
colour
 Ink pad
 Transparent cellophane tape, glued on
one side
 Scissors
 White bond paper

 Magnifying lens
 Gloves
Method for recording lip prints
The subject was asked to open the
mouth and non glossy lipstick was applied
evenly on the lips in a single motion. The
subject was asked to gently rub his/her lips
together to spread the lipstick evenly. A strip
of cellophane tape, ten cm long was cut with
scissors. The subject was asked to relax the
lips and to keep the mouth stationary and
closed during the procedure. The glued
portion of the cellophane tape was applied on
the upper and lower lip together. It was held
in place, applying gentle and even pressure for
a few seconds. Then the tape was carefully
lifted from the lips, from one end to the other,
avoiding any smudging of the print. The
cellophane strip was attached to a sheet of
white bond paper, to create a permanent
record of the lip print. Each print was given a
randomly selected serial number. The sex of
each individual was noted separately along
with the serial number and was not revealed
to the observers, who carried out the sex
determination exercise based on the lip prints.
The prints were analyzed by viewing
them under a magnifying glass. For the
purpose of analysis, each subject’s lip prints
were divided into four quadrants, named as
Q1, Q2, Q3, Q4 in a clockwise sequence
starting from subject’s upper right. The lip
prints were analyzed in accordance with
Suzuki and Tsushihashi classification [10]. Sex
determination was done on the basis of the
predominant pattern in all the 4 quadrants
and in the central portion of the lips, as
described by Vahanwala and Parikh [10].
The difference between the predicted
sex of an individual and the actual sex using
lip prints was tabulated and statistically
analyzed for accuracy.
Method for recording finger prints
Each subject was asked to wash his
hands thoroughly with soap and water and
dry them using a towel. The subject was then
asked to press his left thumb fingertip on the
stamp pad and then to the paper to transfer
the fingerprint impression. Care was taken to
avoid sliding of fingers to prevent smudging of
the print. The cellophane strip was attached to
the finger print to create a permanent record.
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Each print was given a randomly selected
serial number. The sex of each individual was
noted separately along with the serial number
and was not revealed to the observers, who
carried out the sex determination exercise
based on the finger prints.
The fingerprint patterns were studied
with the help of a magnifying lens and were
identified as: Loops, Whorls and Arches based
on the appearance of ridge lines [5] and were
classified according to the classification by
Michael Kucken [1].
Each finger print was given a
randomly selected serial number. The sex of
each individual was noted separately along
with the serial number and was not revealed
to the observers, who carried out the sex
determination exercise based on the finger
prints. Sex determination was done based on
the study done by Patel et al [11].
Results &Observations
The predicted and actual genders
obtained from all the lip and finger print
patterns were evaluated. Patterns of lip prints
seen in the study have been shown in Fig. 1-5.
The assessment of accuracy of lip prints
revealed that 31 male subjects could be
correctly identified whereas 32 female
subjects were correctly identified in the study.
(Table 1)
The various types of finger print
patterns seen in the study are shown in Fig. 68. The assessment of accuracy of finger prints
revealed that 33 male were correctly
identified whereas only 17 female subjects
were correctly identified (Table 2). The
overall comparison showed higher values of
specificity, positive predictive value and
negative predictive value, overall accuracy for
lip prints. (Fig. 9)
Discussion
Dentistry’s fundamental and clinical
disciplines have, from time to time, shed light
on questions of civil and criminal law. Civil
cases range from single malpractice suits to
mass disaster insurance claims. Criminal cases
involve identification both of murder victims
and of suspects [12].
The pattern of the epidermal ridges on
our fingers, the first colloquially called
fingerprints, is part of our every-day life. It is

characterized by almost parallel ridges that
form distinguishable configurations [13].
No two fingerprints have ever been
found to be alike. 14 Over 100 years of
empirical testing and research has supported
the uniqueness and permanence of fingerprint
arrangements, hence they are used in forensic
investigations [14].
Various methods of finger print
analysis not only incorporate the pattern of
ridges but also ridge count, ridge thickness to
valley thickness ratio, white lines count and
ridge count asymmetry [9] thereby creating
an impression that study of finger prints
require detailed investigation. However, there
may be situations where only pattern
recognition is feasible as in a primary criminal
investigation scene under limited resources.
While finger prints are widely
accepted
as
evidence
for
personal
identification in a court of law, a review of the
literature in forensic sciences reveals that lip
prints as a means of personal identification
have also been widely studied. The F.B.I. and
the Illinois state police considered that lip
prints are unique like fingerprints and are
also positive means of identification. (People
vs. Davis, No 2-97-0725) [15].
The reasons for lip prints not being
accepted as forensic evidence investigations
are manifold. The mobile nature of lips
combined with factors like the amount of
pressure applied and whether the mouth is
open or closed while making the print can
alter the analysis of the lip print [8, 16]. The
presence of debris on the lip, a thick layer of
lipstick or even over stretching of cellophane
tape to record the lip print can lead to
variations in lip print analysis [16].
Therefore,
the
patterns
were
registered at rest positions of lips in our study
and above mentioned difficulties were
minimised.
It has been suggested that variations
in lip and fingerprint patterns, could help in
sex determination [17].Hence, an effort has
been made to differentiate gender on the basis
of pattern alone.
Our study revealed that gender could
be determined from lip prints with 69.9%
specificity and a positive predictive value and
negative predictive value of 68.9% and 72.7%
respectively. In fact, in our study, the overall
accuracy (70.8%), of determining sex from lip
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prints was higher than that of determining sex
form finger print patterns. (70.8%) proved to
be higher than finger prints (56.2%).
Studies done by Patel et al (2011) [11]
and Nagasupriya et al (2011) [18], to compare
lip and finger prints have been quoted in
literature. But all studies demonstrate
superiority of finger prints evidence over lip
prints.
Our study however demonstrated that
when only patterns are studied on lip and
finger prints under limited resource areas and
low technical expertise lip prints hold
potential promise as a supplementary tool
along with other methods to recognize the sex
of an individual.
Conclusion
In order to increase the involvement
of the forensic odontologist in forensic
investigations, we suggest that it is mandatory
for the dental surgeon to be well versed and
trained in basic forensic techniques such as
chelioscopy, bite mark analysis, rugoscopy etc.
The results of our study showed that lip print
patterns proved to be a simple, reliable and
valuable tool for sex determination,
substantiating
the
role
of
forensic
odontologist in criminal investigations.
Conflict of Interest
None declared.
Reference
1. Reddy LVK. Lip prints: An Overview in
Forensic Dentistry. J Adv Dental Res.
2011;2(1):17-20.
2. Leung CKK. Forensic Odontology. Dental
Bull. 2008;13(11):16-20.
3. Nithin MD, Balaraj BM, Manjunatha B,
Mestri
SC.
Study
of
fingerprint
classification and their gender distribution
among South Indian population. J Forensic
Leg Med 2009;16(8):460-463.
4. Randhawa K, Narang RS, Arora PC. Study
of the effect of age changes on lip print
pattern and its reliability in sex
determination. J Forensic Odontostomatol
2011;29(2):45-51.
5. Kasprzak J. Possibilities of cheiloscopy.
Forensic Sci Int. 1990;46(1-2):145 – 151.

6. Thomas CJ, van Wyk CW. The palatal rugae
in
identification.
J
Forensic
Odontostomatol 1988;6:21-27.
7. Caldas IM, Magalhães T, Afonso A.
Establishing identity using cheiloscopy
and palatoscopy. Forensic Sci Int.
2007;165(1):1-9.
8. Shailesh M, Gondvikar AI, Degwekar S,
Bhowate R. Cheiloscopy for sex
determination. J Forensic Dent Sci.
2009;1(2):56-60.
9. Ponnarasi SS, Rajaram M. Gender
Classification System Derived From
Fingerprint Minutiae Extraction. Int J
Comp App. 2012;3C(2):1-6.
10. Vahanwala SP, Parekh BK. Study of lip
prints as an aid to forensic methodology. J
Forensic Med Toxicol. 2000;17:12-18.
11. Patel Z, Tarpara K, Parikh S, Gupta S. A
Study of Left Hand Thumb Imprint
Patterns among Medical Students at
Karamsad (Gujarat). J Indian Acad
Forensic Med. 2011,33(2):138-139.
12. Sognnaes RF. Forensic science and oral
biology. In: Shaw JH, Sweeney EA,
Cappuccino CC, Meller SM. Textbook of
oral biology. Philadelphia: WB Saunders,
1978. p. 1123-58.
13. Kücken M, Newell AC. Fingerprint
formation. J Theor Biol. 2005;235(1):71–
83.
14. Available from: http://www.crimesceneforensics.com/Fingerprints.html
15. Lip print identification anyone? (on
People vs. Davis –III.). Available from: http
://forensic-evidence
.com/site/ID/ID00004_10.html.[last
accessed on 2008 Nov 10].
16. Kavitha
B,
Einstein
A,
Sivapathasundharam B, Saraswathi TR.
Limitations in forensic odontology. J
Forensic Dent Sci. 2009;1(1):8-10.
17. Vahanwala S. Study of lip-prints as an aid
to forensic methodology. J Indian Dent
Assoc 2000;71:268-71.
18. Nagasupriya A, Dhanapal R, Reena K,
Saraswathi T, Ramachandran C. Patterns-

83

J Punjab Acad Forensic Med Toxicol 2016;16(2)

A crime solver. J Forensic Dent Sci
2011;3(1):3-7.

Table 1 showing assessment of accuracy of lip print
patterns
Predicted Actual
Total
Male Female
Male
31
14
45
Female
12
32
44
Total
43
46
89
=0.416; p<0.001 (NS) – Moderate agreement

Fig 5 showing Reticular lip print pattern

Table 2 showing Assessment of accuracy of finger
print patterns
Predicted Actual
Total
Male Female
33
29
62
Male
Female
10
17
27
Total
43
46
89
=0.149; p=0.164 (NS) – Almost negligible agreement

Fig 6 showing Arch pattern of finger print

Fig 1showingComplete vertical lip print
pattern

Fig 7 showing Loop pattern of finger print

Fig 2 showingIncomplete vertical lip print
pattern
Fig 8 showing Whorl pattern of finger print

Fig 3 showing Branched lip print pattern
Fig 9 showing Overall comparison of accuracy
of lip and finger prints

Fig 4 showing Intersected lip print pattern
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Abstract
Road traffic injuries are a major, but neglected
global health problem, requiring concerned efforts for
effective and sustainable prevention. Of all the systems
that people have to deal with on a daily basis, road
transport is the most complex and most dangerous. The
present study was undertaken on 106 victims of
vehicular accidents, brought to JJM Medical College, and
Chigateri general hospital, Davangere for medico-legal
Dr Sreekanth S Nair
autopsy. The main purpose of our study was to find out
the social and demographic profile of the victims
Phone: +91- 9446093456
involved in vehicular accidents and to provide
epidemiological data, so the preventive measures can
Email:drsreekanthsnair@rediffmail.com
be undertaken. Our study shows that majority of the
victims of road traffic accidents were mostly male of
middle age group (31-40 years) and were pedestrians.
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Introduction
Road traffic injuries are a major but
neglected global health problem, requiring
concerned efforts for effective and sustainable
prevention. Of all the systems that people
have to deal with on a daily basis, road
transport is the most complex and most
dangerous. World health organisation has
defined accidents as “an unpremeditated
event resulting in recognizable damage” [1].
The problem of Road Traffic Accidents
is compounded by the fact that, the age groups
primarily involved in road traffic accidents
belong to the most productive age group.
Developing countries such as India face the
double
burden
of
already
existent
communicable diseases and increasing
burden of non-communicable diseases
including Road Traffic Accidents.
Understanding transportation needs,
patterns and modes is vital to ensure road
safety. The growth of motor vehicle industry,
liberalized economic policies of successive
governments, aggressive media promotion,
increasing purchasing power of people, easy
availability of loans, poor public transport

systems have contributed to increasing
motorization and changing transportation
scenario in India. [2]
A main purpose of this study was to
find the correlation between vehicular
accidents and factors such as age, sex, time of
incidence, seasonal variations, economic
status wise distribution, condition of roads,
type of victims involved etc.
Material and Methods
The present study is a prospective
study conducted from 1st October 2010 to 31st
March 2012 on the cases selected from the
dead bodies in the mortuary of the
Department of Forensic Medicine, JJM Medical
College, and Chigateri General Hospital,
Davangere, for medicolegal postmortem
examination from the various police stations
of Davangere region.
The data of the materials were
sourced from 106 fatal Road Traffic Accident
Cases. Fatal Injuries are injuries which caused
death in less than 30 days after the accident.
Greece, Portugal, Spain use within 24 hours.
France uses within 6 days, Italy uses within 7
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days. Most other states use within 30 days.
Since no uniform parameter defines fatal
period after an accident in India, this study
included cases which survived till 17 days
after sustaining road traffic injuries.
Approval has been taken by
institutional ethical committee of JJM Medical
College. All the cases of vehicular accidents
which show multiple injuries to the body
along with head injuries would be taken for
study. Thorough perusal of case papers
including investigation, medico-legal register
and police records like panchanama was
carried out to collect relevant information.
Detailed history related to time, manner and
hospitalization taken from relatives. Proforma
specially designed for this purpose was used
for collection of data.
Observation and Results
Males comprised a majority and
constituted 98 (92.5%) compared to females
who were only 8 (7.5%).The male to female
ratio in the study was 12.3:1.Our study clearly
demonstrates the male preponderance
(92.5%) in fatal road traffic accidents.
(Table1).
The peak incidence (23.6%) was
observed in the age group 31-40 years
followed by 22.6% belonged to the age group
21-30 years. Individuals in the age group 7180 were the least affected (1.9%), followed by
the age group 1-10 years and 61-70 years in
9.4% of total cases. The lowest age of the
victim was one year and the highest age
observed was 80 years. (Table 2). In the
present study 66 victims (62.3%) were
pedestrians, followed by drivers (21.7%) and
then passengers (16%). (Table 3).
Regarding time period in a day, the
proportion of accident cases reported during
6PM to 10 PM was highest (41.5%) followed
by 12PM to 6PM time (23.6%). Further, the
number of cases steadily increased from 6AM10PM and thereafter decreased during night
time between 10 PM to 6 AM. (Table 4). In this
study most of the RTAs happened in summer
months 41(38.7%), followed by rainy season
35(33%) and then by winter season
30(28.3%). (Table 5).
In our study RTA’s are more common
in urban areas 69 (65.1%), followed by rural
areas 37(34.9%). (Table 6).In the present
study, 73 victims (68.9%) were travelling on

roads which were in good condition followed
by roads which were in bad condition 30
(28.3%). (Table 7).
This study revealed that majority of
accidents 71 (67%) occurred in upper middle
class group of socioeconomic status scale,
followed by 23 (21.7%) in lower middle class
of socioeconomic status. The lowest number
of victims 3 (2.8%) was noted in the upper
socioeconomic status (Table 8).
In this study, majority of the sample
43 (40.6%) were graduates, followed by 33
(31.1. %) with intermediate education and 16
(15.1%) with school education. The lowest 14
(13.2%) were reported from the subjects who
were illiterate (Table 9).
Discussion
Sex or gender in the road traffic
accident cases was dominated by males in the
present study and out of 106 study subjects
98 (92.5%) were males and 8 (7.5%) were
females. This was due to obvious reasons like
male dominance in job performance, lower
literacy, family norms, cultural aspects etc.
where the females are mostly confined to the
residential place alone. This observation was
supported by the previous studies by Ganveer
et al [3], Ngo Anh et al [4] and Dovom et al [5].
The peak incidence (23.6%) was
observed in the age group 31-40 years
followed by 22.6% belonged to the age group
21-30 years. Individuals in the age group 7180 were the least affected (1.9%), followed by
the age group 1-10 years and 61-70 years in
9.4% of total cases. This is in accordance with
the studies done by Tyagi [6], Sinha and
Sengupta [7],and Salgado[8].Some of the
above authors have studied much more cases
than ours but still the commonest age group
remains the same. The reason for the above is
that young adults are the prime bread earners
of the family and remain outdoors during
most of the day, while persons in extremes of
age usually remain indoors whereas children
are confined to the outskirts of the residential
premises only.
In the present study 66 victims
(62.3%) were pedestrians, followed by
drivers (21.7%) and then passengers (16%).
Involvement of pedestrians in large number
reflects the poor management of roads and
lack of knowledge regarding traffic safety
rules among the general population. In
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addition to that rash, neglected and drunken
state of the drivers has contributed much to
these fatalities. These findings were consistent
with studies of Dikshit et al [9].
Regarding time period in a day, the
proportion of accident cases reported during
6PM to 10PM was highest (41.5%) followed
by 12PM to 6PM time (23.6%).Further, the
number of cases steadily increased from 6AM10PM and thereafter decreased during night
time between 10PM to 6 AM. Probable cause
may be due to the congestion on roads as
everybody is in a hurry to return back to
home from jobs during evening periods and
lighting conditions are poor on most of the
roads in the suburban and rural areas. These
findings are consistent with study done at
Ambala [10].
In this study most of the RTAs
happened in summer months 41(38.7%),
followed by rainy season 35(33%) and then
by winter season 30(28.3%).Most of the RTAs
took place in the summer season, which could
be due to the fact that it is the season for
harvesting and marketing of grains. In rainy
season accidents can happen due to slippage
on the wet roads, and in winter season due to
fog, accidents can happen due to improper
visualization. These findings are consistent
with studies of Jha S et al [11].
In the present study, 73 victims
(68.9%) were travelling on roads which were
in good condition followed by roads which
were in bad condition 30 (28.3%). Probable
cause may be the speed, carelessness and
relaxing attitude of drivers on good roads
which lead to loss of control and increase in
accidents. These findings are consistent with
study of Kumar D et al [12].
The socioeconomic status in the
present study reflected its impact in reporting
the maximum number 71 (67%) in upper
middle class and 23 (21.7%) in the lower
middle class where as from the upper class
the number was 3 (2.8%) alone in the study
subjects of road traffic accidents. This study
correlated with the studies done by Dovom et
al [13] on the extent and determinants of cost
on RTAs in Indian cities.
Literacy or education of the
population was variedly considered in the
causation of accidents as some studies were
suggesting education is directly proportional
to the severity of accidents and by some it is

inversely proportional. In this study out of a
total number of RTA victims 43(40.6%) were
graduates and 33(31.1%) were with
intermediate
education.
However
the
relationship between education and RTA may
not be causal. Badrinarayan misra in his study
noted that RTA reported in victims with
school education was 49.16% and in
graduates were 39.15% [14].
Conclusion
Road traffic accidents are a huge
public health and development problem.
Morbidity and mortality due to road traffic
accidents though cannot be completely
stopped can be reduced. The incidence and
intensity of road traffic accidents can be
minimized
by
increasing
community
participation, planning sufficient transport
systems and imparting education and
knowledge of traffic rules at school and
college levels. In addition to that the present
situation in the RTAs are to be controlled with
improvement of quality of roads and strict
enforcement of traffic rules and regulations.
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Table 1 showing sexwise distribution
Sex
Number of Cases Percent
Male
98
92.5
Female
08
7.5
Total
106
100

Table 2 showing age group wise distribution
Age Group (Years) Number of Cases Percentage
1 – 10
05
4.7
11 – 20
16
15.2
21 – 30
24
22.6
31 – 40
25
23.6
41 – 50
19
17.9
51 – 60
10
9.4
61 – 70
05
4.7
71 – 80
02
1.9
Total
106
100

Table 3 showing type of road users
Type of Road User Cases Total (%)
Pedestrian
66
62.3
Driver
23
21.7
Passenger
17
16
Total
106
100

Table 4 showing time of incidence wise distribution
Time of Incidence Cases Percentage
6AM – 12AM
19
17.9
12PM – 6PM
25
23.6
6PM – 10PM
44
41.5
10PM – 6AM
18
17
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Table 5 showing Season Wise Distribution
Season
Cases Percentage
Summer
41
38.7
Rainy
35
33
Winter
30
28.3
Total
106
100

Table 6 showing Area Wise Distribution
Area
Cases Percentage
Urban
69
65.1
Rural
37
34.9
Total
106
100

Table 7 showing condition of road wise distribution
Condition of Road Cases Percentage
Good
73
68.9
Bad
30
28.3
Not Applicable
03
2.8
Total
106
100

Table 8 showing socioeconomic status wise distribution.
Socioeconomic
Variables
Frequency Percent
Status(SES)
Upper
3
2.8
Class
Upper
71
67
Middle
Lower
23
21.7
Middle
Upper
9
8.5
Lower
Total
106
100

Table 9 showing education wise distribution
Education
Variables
Frequency Percentage
Illiterate
14
13.2
School
16
15.1
Intermediate
33
31.1
Graduate
43
40.6
Total
106
100
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Abstract
Hair is frequently found at the scene of crime or
upon the victim and/or suspect as contact/trace evidence.
It remains stable with adverse natural conditions too.
There are various methods of differentiation of animal and
human hair but in this study, Medullary index calculated
as an important criterion for differentiation of animal and
human hair. Material and Methods: Hair samples from
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calculated under microscopic examination. It was found
that; Medullary index in human hair is less than 0.25 and
in animal hair is more than 0.44.
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Introduction
Examination of hair is of considerable
help in crime scene investigation, as it is one
of the most decay-resistant identifying
features, sometimes lasting for years in
favourable circumstances. Hair is frequently
found at the scene of crime or upon the victim
and/or suspect as contact/trace evidence. It
may also be found in the hand(s) of the victim
and/or suspect in an assault; in cases of rape,
pubic hair may be transferred from the
assailant to the victim and vice versa. In hitand-run accidents, some of the victim’s hair
may be found upon the vehicle involved in the
accident. In chronic poisoning by metals,
examination of hair provides essential data.
However, it must be clear that examination of
hair is the province of the forensic biologist
[1].
In the examination of blood stains on
crime scene, hairs or fibres present should be
set aside for separate examination, as these
may prove of value in finding certain points in
evidence at trial of accused persons. The

skeletal remains received for post-mortem
examination many times include hair. It is
because, hair is next to hard tissues like nails,
bones & teeth to stand insult at environmental
conditions. Hence, hairs are recovered along
with other skeletal remains and sent further
for examination [2].
Material and Methods
The present study was carried out in
the department of Forensic Medicine and
Toxicology, Gian Sagar Medical College,
Rajpura. Material for present study included
human hair from different sites and hair of
different animals. Human hair including scalp,
body hair, pubic hair, moustaches and Animal
hair including 10 different type of animals – 1)
Buffalo, 2) Cow, 3) Goat, 4) Dog, 5) Pig, 6)
Donkey, 7) Horse, 8) Rat, 9) Cat, 10) Squirrel.
Hairs from 5 different individuals were
collected from various sites of body like scalp,
body hair, pubic hair and moustaches.
Similarly hairs from 5 different animals of
each species were collected.
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Preparation and Mounting of specimens for
examination in longitudinal plane
Prior to mounting the specimen, each hair
samples were cleaned by equal parts of ether
and absolute alcohol. The specimen should be
placed in a small test tube with this solution
and gently shaken. The hairs are then
removed from the tube and dried between
filter paper. After that the same were steeped
in oil of turpentine, which acts as a cleaning
agent. After drying, the specimens are
mounted in Gurr’s
“De Pex” mounting
medium, cover slips applied, and slides
allowed to stand for 24 hours [3].
Microscopic examination
The mounted slides containing hairs
were examined for cortex and medulla
(morphological characters) and micrometry.
Different indices calculated under microscope
by using micrometer scale:
a.
Maximum diameter of shaft
b.
Diameter of medulla
c.
Medullary index = Maximum diameter
of the medulla/Maximum diameter of hair
shaft
Mean and SD are calculated by using SPSS
software.
Results
As shown in the Table -1, the mean
diameter of the shaft of human hair varies
between 30µm-80µm. The minimum is of
forearm hair and maximum is of moustache
hair.
The Table-1 shows that the mean diameter of
shaft of animal hair varies between 25µm160µm. The minimum is of Cat hair and
maximum is of Cow hair. In most of the
animals, diameter of shaft is above 80µm
instead of in Donkey, Rat, Cat and Squirrel.
The Table-1 shows that the mean diameter of
the medulla of human hair varies between
5µm-20µm. The minimum is of scalp hair and
maximum is of moustache hair.
The Table-1 shows that the mean diameter of
the medulla of animal hair varies between
20µm-100µm. The minimum is of Rat and Cat
hair and maximum is of Cow hair.

The Table-1 shows that Medullary index in
human hair is from 0.1-0.25. In animal hair,
the Medullary Index varies between 0.44-0.70.
Discussion and Conclusion
Every death scene is different and the
investigative approach needs be modified
depending upon the nature of the remains, the
location of body and the resources available.
Since the scientist has only one chance to
properly collect the evidence, one must have a
critical approach, inherently exercising an
idea that some evidence which is not
appearing to be of value at that time may be
instrumental in unfolding evidence of foul
play at some time in the future [12].
Scientific methods of definitive
identification include comparison through
DNA-profiling, Fingerprints, Dental records,
etc. However, instances may be there, though
rare, wherein some anthropomorphic features
emanating from fingernail or hair, etc; may be
so strongly identifiable as can be
authenticated as having originated from the
individual under reference [12].
Human hairs are unique in that its
Medullary index is very small: generally less
than 1/3. Other species will have ratios much
larger, usually atleast 1/2 .
In the present study, it was observed
that Medullary index of human hair was from
0.1-0.25 which is similar to Kshrisagar S.V. et
al study and similar values are almost
matching to different textbooks of forensic
medicine and toxicology mentioned in the
reference .[1,2,4,5]
In the present study, it was observed
that Medullary index of animal hair was from
0.44-0.70. These findings are almost matching
to different books of forensic medicine and
toxicology mentioned in the reference i.e.
Medullary index of animal hair is >0.50
[1,2,4,5] . Our value differs from their value as
the Medullary index of Buffalo is 0.45 which is
<0.50 but it is similar to findings by
Kshrisagar S.V. et al [6]
So, in the present study after all
calculations, it was observed that Medullary
index of human hair is <0.25 and Medullary
index of animal hair is >0.44. By this, it is
shown that Medullary index is very important
parameter in differentiation of human from
animal hair as there is difference in values of
Medullary index between human and animal
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hair. It is also helpful to know the part of body
from which it is derived . A study was
conducted by author mentioned in reference
in order to obtain some fine structural
information’s available for the identification of
hair samples collected in small amounts of
fragments of hairs at the crime scene during
investigation and studied under scan electron
microscope. They observed that arrangement
of cortical cells of human hairs was fairly
irregular with conspicuous interdigitations of
cell boundaries as compared to animal hairs.
The medulla of human and animal hairs was
filled with cellular remnants of destroyed
medullary cells showing fibrous structures.
The lamellar structure of cuticular cells
became very clearly visible. The number and
the overall thickness of cuticular cell layers in
human and animal hairs investigated varied
considerably between scalp and pubic hairs
and from animal to animal[13]. Hence, hair
samples available in any form are important
criterion for differentiation between animal
and human hairs.
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Table 1 showing comparison of medullary and shaft diameter and medullary index.
Type of Hairs

Human Forearm hair
Human Scalp hair
Human Moustache hair
Human Pubic hair
Buffalo
Cow
Goat
Dog
Pig
Donkey
Horse
Rat
Cat
Squirrel

Mean
Medulla
Diameter
(µM) ±2 SD
5 ± 0.63
5 ± 0.89
20 ± 2.36
15 ± 2.60
50 ± 6.44
100 ± 5.47
50 ± 5.40
50 ± 5.24
80 ± 3.68
25 ± 3.03
40 ± 5.32
20 ± 2.28
20 ± 0.63
35 ± 3.16

Mean
Shaft
Diameter
(µM)
80
50
80
60
110
160
100
80
120
50
90
40
30
50

Medullary
Index

0.16
0.1
0.25
0.25
0.45
0.62
0.50
0.62
0.66
0.50
0.44
0.50
0.66
0.70
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Abstract
Lip prints are the characteristic patterns of the
fissures (sulci labiorum) in the form of elevations and
depressions on the labial mucosa present in the zone of
transition between the inner labial mucosa and the outer
skin. The present study reveals the familial trends of lip
print patterns in two different ethnic groups of Haryana
and also establishes the usefulness of lip print patterns in
Mrs Rasalika Miglani
identification of an individual. Type IV out of six patterns
Phone: +91- 9056624368
was found to be maximally inherited in the entire
population and in both ethnic groups .It was concluded
Email: migras15@gmail.com
that neither two siblings resemble in their lip prints nor
do they completely resemble any of the parents as in none
of the cases, all 8 quadrants were found to be similar.
Occurrence of lip prints is so variable that no factor (race,
region, gender, inheritance) can be associated for the
presence of any type of lip print. So, the study establishes
the uniqueness of lip patterns, thus dictating its
importance in forensic investigations.
Keywords: Pattern of bony injuries, Road traffic ©2016 JPAFMAT. All rights reserved
accidents
Introduction
Every human being is distinct and
discernible. They exhibit their own pattern of
characteristics which is responsible of
individualization of a person [1]. Lip print
pattern is one of them and it is an anatomical
character of the human lips [2].
Lip
prints
are
the
characteristic patterns of the fissures (sulci
labiorum) in the form of elevations and
depressions on the labial mucosa present in
the zone of transition between the inner labial
mucosa and the outer skin [1].
It is possible to identify the lip
patterns as early as the sixth week of the
intrauterine life [3]. They are unique and do
not change during the life of a person [4].

Studies of lip prints have been the
subject of a French doctoral thesis, according
to which the lip print patterns appear to be
genotypically determined, unchanged from
birth [5]. Apart from individualization, a wide
array of studies reveals the untapped
immense role of lip prints [6]. Such study on
lip prints known as Cheiloscopy. On basis of
these, gender determination has been wellexhibited [7, 8, and 9]. The hereditary
characteristics of uni ovular twins and their
parents were studied and it was found the lip
prints of twins are extremely alike and their
characteristics were inherited from either of
the parents [10]. Similarities of lip print
patterns among siblings have also been
documented [11].
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Although a number of studies have been taken
up on cheiloscopy, very few of them have been
performed on Indian subjects. The present
study has been done to determine the role of
heredity of lip prints in North Indian
population.
Material and Methods
The present study is based on study of
familial patterns of lip prints in Jats and
Baniyas of Haryana. It includes 40 Haryanvi
Baniya and 40 Haryanvi Jat families (4 or
more members in two generations) residing
in Haryana for the past 10 or more years.
Consent of all the individuals was obtained for
the study. In case of children being minor,
consent of parents was taken.
INCLUSION CRITERIA: Both parents
(mother as well as father) in the families
should be from the same ethnic group.
EXCLUSION CRITERIA: Subjects with
inflammation,
trauma,
congenital
abnormalities (cleft lip and cleft palate) and
surgical scars and other abnormalities of the
lip were excluded because of their
unsuitability for this investigation.
Materials used were Transparent
cellophane tape, black powder (oddyessy
make), white paper, digital camera etc.
Method of recording the lip prints: The
glued portion of the cellophane tape was
applied on the lips (upper and lower together)
of the subject. It was held in place, applying
gentle and even pressure for a few seconds.
Then the tape was carefully lifted from the
lips, from one end to the other, avoiding any
smudging of the print. The black powder
(printer powder of Oddyessy make ) was
sprinkled on the lip print to highlight the
print. The strip of cellophane was glued to a
piece of white paper.. Photographs of the
prints were taken. This gave us a permanent
record of the lip print (fig.1).
Fig 1 showing Method of taking lip
prints (Below three)

Examination of Lip Prints: The data was
recorded and analysed using Adobe
Photoshop@ 7.0 software. The patterns
were studied by dividing the lip into 8
equal quadrants (Fig 2).
z1 x
z2
Fig 2 showing Division of Lip prints (both)

16

z1’

x’

z2’

The lip prints were studied based on
the classification of Suzuki and Tsuchihashi,
who in spite of the limited studies done in the
field have proposed a standard classification
of their own for different types of lip prints
[10].
Type 1 showing Lip possessing full
vertical grooves
TYPE 1’: partial grooves running
vertically on the lip
TYPE 2: branched grooves
TYPE 3: intersected (diamond)
grooves that look similar to crosses
TYPE 4: reticular (rectangular) pattern
similar to wire mesh or boxes
TYPE
5:
Other
patterns
(undetermined)
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Statistical Analysis : The data was compiled
and analyzed by z- test and p-values less than
0.05 was considered insignificant.
Results :The results obtained have been
presented below:
HEREDITARY PATTERNS IN 40
BANIYA FAMILIES OF HARYANA
TABLE 1: Inheritance of lip print
pattern in Haryanvi Baniyas
Total of 164 members were studied
out of which 84 were children. Since
inheritance was studied in children, so 8
quadrants in 84 means 672 quadrants were
studied for inheritance. Out of 672, only 435
quadrants showed resemblance with parents.
So 64.7% of inheritance has been observed.
So Type IV is the maximum inherited
lip print pattern i.e., 41.5% as compared to
rest other types which constitute 58.3 % as a
whole.
HEREDITARY PATTERNS IN 40 JAT
FAMILIES OF HARYANA
Total of 165 members were studied
out of which 85 were children. Since
inheritance was studied in children, so 8
quadrants in 85 means 680 quadrants were
studied for inheritance. Out of 680, only 495
quadrants showed resemblance with parents.
So 72.7% of inheritance has been observed.
(Table 3)

COMPARISON AMONG THE ABOVE
SAID TWO ETHNIC GROUPS
Table 5 depicts that 61.9 % of Baniya sons and
75% of Jat sons showed inheritance of lip
prints from either parents. It also shows that
68.4 % of Baniya daughters and 70.4% of Jat
daughters showed inheritance of lip prints
from either of the parents.

Table no.6 depicts that more percentage of Jat
sons inherited from fathers(51.1%) as
compared to that of Baniya sons in which
inheritance was seen only in 41.6%.Lip print
inheritance from mothers was also found to
be more in Jat sons (51.1%) in comparison to
Baniya sons (42.9 %). So Jat sons inherited
more patterns from parents as compared to
Baniya sons.

Table no.7 depicts that more percentage
of Baniya daughters inherited from fathers
(45.4%) as compared to that of Jat daughters
in which inheritance was seen only in 43.5%.
In contrast, Lip print inheritance from
mothers was found to be more in Jat
daughters (55.4%) as compared to Baniya
daughters (50.3%).
Discussion
In Haryanvi Baniyas, daughters
showed more percentage of inheritance of lip
prints than that of sons, also daughters
inherited more patterns from mothers than
from fathers. (Table 2)
In Haryanvi Jats, sons inherited
equally from both parents whereas daughters
inherited more from mothers (table 4)
Type IV (reticular) pattern was found
to be inherited in maximum percentage both
among Baniyas and Jats. (Table 1, 3)
Percentage
resemblance
among
fathers and sons is maximum in left lower
lateral quadrant whereas among fathers and
daughters, it is maximum in left lower medial
quadrant in Haryanvi Baniyas. Between
mother and children of Haryanvi Baniyas,
percentage resemblance is maximum in right
lower medial quadrant in case of sons and left
lower medial quadrant in case of daughters.
In Jats, percentage resemblance
among fathers and sons is maximum in right
upper lateral quadrant and in case of
daughters, it is maximum in left lower medial
quadrant. Between mother and children of
Haryanvi Jats, percentage resemblance is
maximum in right lower lateral quadrant in
case of sons and right lower medial quadrant
in case of daughters .
Inheritance of lip print pattern is seen
more in Jat children than that of Baniyas,
except in Jat daughters who inherited less
than that of Baniya daughters.(table 6,7)
Augustine et al[12] observed in their study
that positive resemblance of lip print pattern
was found to be greatest between either of
parents and sons. However in present study, it
was found greatest between daughters and
either of the parents. Since the percentage
resemblance in these two studies was quite
variable, so it indicates that though hereditary
pattern does exist between parents and
offsprings, a particular paternal or maternal
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influence may or may not occur on the pattern
(table 8). Also exactly how much percentage
of patterns will resemble with parents cannot
be commented.
The results of present study are in
concordance with study done by Vats et al i.e.,
in present study, also Jat sons show more
inheritance than that of Jat daughters (table
9). The percentage of inheritance in our study
is far greater than that by Vats et al[6]. Also in
other communities by Vats et al [6], daughters
show more percentage of inheritance which
were not seen in our study.
In the study done by Vats et al[6], the
patterns were studied along entire length and
breadth of both upper and lower lips after
dividing into 4 equal quadrants. The present
study is based on recordings in eight
quadrants making it more uncomparable with
Vats et al study. Also the percentages in our
study vary a lot from study by Vats et al[6]. So
this comparison was inconclusive.
Therefore, the present study in two
endogamous groups and on eight quadrants
does not agree entirely with the previous
studies and no two previous studies are
comparable in all the findings completely with
each other. There are only some similarities in
prevalence of patterns of inheritance of lip
prints. Not even a single case has been pointed
out where all the eight quadrants are similar
either in siblings or in one of the parents,
though inheritance has been seen in certain
quadrants more than the other quadrants.
Whether this is a chance finding or inherited
cannot be commented.
As the inheritance of lip prints has
been observed in both ethnic groups from the
parents to their children but no conclusive
data to prove inheritance in lip prints has
been observed from present or any of the
previous studies. So no definite patterns of
inheritance in lip prints could be derived.
These variable results may be explained by
the fact that every individual has their own
unique lip prints which may be dependent on
the genetic makeup of the individual and
influenced by many other factors. Since these
genes have been inherited from parents, there
might be some resemblance to lip print
patterns of the parents which have been seen
in this and previous studies, but these
similarities can also be because of parents and
children sharing same environment, ethical

practices or regions. So this proves
uniqueness of lip prints contrary to our
hypothesis of inheritance of lip print pattern.
Lip prints, therefore, may be of use in
forensic
investigations
and
personal
identification. Like fingerprints, even lip
prints can be instrumental in identifying a
person positively. Lip print varies in different
parts of the lip, which establishes that every
individual has got unique lip print and if antemortem record is prepared it can be
compared with post-mortem record for
personal identification[13].
The traditional methods for personal
identification
include
anthropometry,
fingerprints, sex determination, estimation of
age, measurement of height, identification
with a specific individual and differentiation
by blood groups. Lip print pattern is one
among the other methods, which can be used
as an aid in personal identification because of
their uniqueness[14].Lip prints can be used to
verify the presence or absence of a person at
the scene of crime. They are considered to be
most important forms of transfer evidence,
and analogous to finger prints. Lip prints are
usually left at crime scenes and can provide a
direct link to the suspect. In recent years, lip
sticks have been developed that do not leave
any visible trace after contact with surfaces
such as glass, clothing, cutlery or cigarette
butts. These lip prints are characterised by
their permanence and are, therefore, referred
to as persistent lip prints. Although invisible,
these prints can be lifted using materials as
aluminium
powder
and
magnetic
powder[15,16]. Also, the use of lipsticks is not
indispensable for leaving lip prints. The edges
of the lips have sebaceous glands, with sweat
glands in between. Thus, secretions of oil and
moisture from these enable development of
latent lip-prints , analogous to latent lip
prints[17]. Lip prints thus hold potential
promise as a supplementary tool for
identification of accused in ever increasing
sexual offences against women in the
country[18]. Lip prints from the crime scene
are, therefore, an aid to narrow down the
investigation[6].
Theory of uniqueness is a strong point
used in the analysis of fingerprints and bite
marks, to convince the court of law. Likewise,
even the lip prints are unique of an individual
and hence behold the potential for
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identification purpose. Great studies have
been made in the collection, analysis and
interpretation of lip prints. Lip prints have
been studied in post-mortem identification.
Advances have been made in the technique
and dyes for developing lip prints. However,
limitations still exist in the use of lip prints.
The permanent nature of lip prints require
more long term studies to be substantially
documented. Progress in research in this area
will contribute not merely to its direct use in
personal identification in forensic medicine
and odontology, but will also open up a new
field that can contribute extensively to
criminal investigation and identification[19].
Lip print analysis is a process that
provides both qualitative and quantitative
results thus its application in the forensic field
should be widely accepted by both law
enforcement and the legal professionals [20].
Conclusion
In the present study , neither two
siblings resemble in their lip prints nor do
they completely resemble with any of the
parents as in none of the cases, all 8 quadrants
were similar. The similarities of patterns
between two individuals has been seen but
whether these are inherited or a chance
occurrence is difficult to decide as no
significant values showing inheritance has
been found. No single pattern has been
constantly seen in siblings that resemble any
of the parents. Studies show a lot of variability
and till now no single factor has been assigned
for the occurrence of lip prints. It is thought
that certain factors other than genetics do
play their role in formation of lip prints. One
suggestion is that since lip prints appear in 6th
week of intrauterine life, therefore, there are
certain factors which do play their role in
intrauterine environment that may be the
reason for the difference in lip prints.
The lip prints are unique for particular
individual for which can be counted upon as
important factor for identification of that
individual. From this study, it can be derived
that there are multifactorial basis which
determine pattern of lip prints. The
occurrence of lip prints is so variable that no
factor (race, region, gender, inheritance) can
be associated for the presence of any type of
lip print.

The future prospective of this study is
that lip print pattern should be studied in
depth with large number of samples in
different ethnic groups of various regions to
establish further facts and truths about their
formation.
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Table 1 showing percentage inheritance by type
Lip print pattern Type I Type I’ Type II Type III Type IV
No. of quadrants 7
0
134
93
181
%age
1.6
0
30.8
21.37
41.56

Type V
20
4.59

TABLE 2 showing Inheritance in Baniya sons (n=48) and Baniya daughters (n=36)
Total number of quadrants
Total number of quadrants in which inheritance
studied
observed

Sr.no

Baniya sons

Baniya
daughters

384

288

%age

From mothers

165

42.9

From fathers

160

41.6

From mothersuuiii

145

50.3

From fathers

131

45.4

Table 3 showing Inheritance of lip print pattern in Haryanvi Jats
Lip print pattern Type I Type I’ Type II Type III Type IV Type V
No. of quadrants 13
0
207
42
223
10
%age
2.6
0
41.9
8.5
45.05
2.02

Sr.no

TABLE 4 showing Inheritance in Jat sons (n=44) and Jat daughters (n=41)
Total number of quadrants
Total number of quadrants in which inheritance
studied
observed

Jat sons

%age

From mothers

180

51.1

From fathers

180

51.1

From mothers

182

55.4

From fathers

143

43.5

352
Jat
daughters

328
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TABLE 5 showing comparison of inheritance of lip prints
No of Quadrants in
%age
No of Quadrants in
which inheritance
which inheritance not
observed
observed

Sr.no

Subjects

Between Baniya
Sons and Jat sons

Baniya Sons

238

61.9

146

38.02

Jat Sons

264

75

88

25

Baniya
Daughters
Jat Daughters

197

68.4

91

31.5

231

70.4

97

29.5

Between Baniya
daughters and Jat
daughters

%age

Table 6 showing Inheritance of lip print pattern in sons of Jats and Baniyas from either parents
Sr.no.

Subjects

Total number of
quadrants studied

%age

384

Quadrants in which
inheritance from fathers
observed
160

From
fathers

Baniya
Sons
Jat Sons

352

180

51.1

From
mothers

Baniya
Sons
Jat Sons

384

165

42.9

352

180

51.1

41.6

Table 7 showing Inheritance of lip print pattern in daughters of Jats and Baniyas from either parent
Sr.no.
Subjects
Total number of Quadrants in which
%age
quadrants
inheritance from fathers
studied
observed
Baniya
288
131
45.4
From
Daughters
fathers
Jat
328
143
43.5
Daughters
Baniya
288
145
50.3
From
Daughters
mothers
Jat
328
182
55.4
Daughters

TABLE 8 showing Comparison of present study with previous studies
Sr.no Author
Ethnic group
Sons (%age) Daughters (%age)
1
Vats et al[6]
Brahmins
27.5
35

2

Present study

Jats

33.2

28.9

Scheduled Castes

26.8

26.9

Haryanvi Baniyas

61.9

68.4

Haryanvi Jats

75

70.4

Table 9 showing Comparison of total inheritance of lip prints in sons and daughters of different ethnic groups.
SS.no Author
Population
Father to
Father to daughter
Mother to
Mother to
son
(%age)
son
daughter
(%age)
(%age)
(%age)
11.
Augustine et
General
69.35
63.16
60
56.52
al[12]
22.
Present study
Total Haryanvi
46.3
47
44.4
52.8
population
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Abstract
Till date most of the workers on stature
estimation, have used the length of bones but not much of
studies have been done for the estimation of stature from
percutaneous measurements of hand length. Hence the
study was taken to fill this lacuna. No two persons can
possess the same hand and, based on this principle this
study was carried out.There is significant correlation
between stature and hand length. Therefore, hand length
can be used in estimation of stature.Right hand length
showed highest positive correlation with stature in males,
females and both genders together. Simple and multiple
linear regression equations have been derived from the
collected data which can be appropriately used in
determining stature, in cases of fragmented and mutilated
remains. Stature can be successfully established from
hand length. The correlation is highly significant when
data is analyzed combining both sexes.
length, anthropometry, ©2016 JPAFMAT. All rights reserved

Introduction
Identification of a deceased person is
the mainstay of forensic analysis. In predicting
the key indicators of identity, reference
standards are conventionally utilized which
are based on morphological and osteo-metric
analyses of large documented skeletal
collections. This method, however, is limited
to some extent, as the highest accuracy of such
estimations is achieved when the standards
are applied to the same population from
which they are derived [1, 2]. Recent studies
have shown that standards (e.g. stature)
derived from anthropometric measurements
of the living are able to provide comparable
accuracy to skeletal standards [3].
Among
the
four
fundamental
biological attributes stature estimation is
central
dogma
in
anthropo-forensic
examinations.[4] Humans are considered to
be bilaterally symmetrical and human body

parts are supposed to be proportionate to
each other and so it is generally agreed that
there is a relationship between various body
parts and stature.[5, 6]. Every part of the body
is different in its own way not only within a
particular body, but also from other bodies.
There is also a relationship between each part
of the body and the whole body. [7] This
dimensional relationship between body
segments and the whole body has been the
focus
of
anatomists, scientists,
and
anthropologists for many decades. [8] As
stated by Kerley every body part bears a more
or less constant relationship with stature. [9]
On occasions just a fragment of a body
part may be presented to the forensic and
medico legal expert to comment on the stature
of the individual to help in establishing the
personal identity, e.g. Hand. [10]
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Material and Methods
The source of data for the present
study consisted of 300 healthy adult
individuals (150 males and 150 females) in
the age group 18 to 25 years belonging to
north Indian region, who are willing to
volunteer for the study. In the study sample
individuals included were of different caste,
religion, dietary habits and socioeconomic
status with no congenital physical deformities.
After obtaining consent form the participants,
which contained basic demographic questions
(name, age, sex, weight, handedness, and
dietary
habits).
Anthropometric
measurements viz. hand length were recorded
independently on right and left side of each
participant Apart from these measurements
stature were also recorded. To avoid inter
observer error all the measurements were
recorded by one observer only. All the
measurements of hands and feet of both sides
along with stature were taken using standard
anthropometric instruments in centimetres
(cm) to the nearest millimetre. The
measurements were recorded three times for
precision.
Stature is measured as the vertical
distance from the highest point of the vertex
to the heel touching the floor. In this study,
stature was measured by stadiometer. Before
taking the measurement each individual was
asked to remove their shoes and was asked to
stand on the flat platform of the stadiometer.
The heels were placed together, touching the
base of the vertical board and medial borders
of the feet at an angle of 60°. Scapulae
(shoulder blade) and buttock and posterior
aspect of the cranium touching the wall and
palms of the hand were turned inwards and
fingers horizontally pointing downwards. The
head was placed in the Frankfort’s horizontal
plane. This plane is represented as the line
drawn between the lowest point on the orbit
and the highest pint on the margin of the
auditory meatus. [11]
The individuals were asked to suspend
inspiration and maintain an erect posture. The
movable rod of the Anthropometer was
brought down in contact with the vertex
(superior point of the head) in the mid sagittal
plane. [12, 13]
Hand length is the straight distance
from the midpoint of the inter-styloid line
(distal transverse crease of the wrist, which is

the line extending from the most distal point,
styloid process of ulnar to radial side) to the
tip of the middle finger. [14] The participants
both male and females in the study population
were asked to place their hands on a flat
surface, palms up in supinated position and all
fingers extended in the longitudinal axis of the
forearm, keeping the finger of the hand close
to each other and the thumb was lying
comfortably. Next, the fixed arm of the sliding
calliper was aligned with the styloid while the
sliding arm (mobile arm) of the calliper was
placed on the dactylion, touching it lightly and
the measurement was recorded.[12] Same
procedure for recording the hand length was
repeated tree times and mean was taken to
reduce error if any.
Results
A cross sectional study was conducted
on 300 healthy adult individuals (150 males
and 150 females) aged between 18-25 years.
The stature and hand length of the each
individual were measured. An effort was
made to correlate the measurements of hand
length with the stature and also to compute
regression equations for the estimation of
stature these measurements. In the present
study 35% of the total population were 19
years old followed by 20 years with 32.7%
and least were 24 years with 1.3 % only. The
age in the present study ranged from 18 to 25
years for both the sexes. The mean age of
males was 20.17 years and that of females was
19.81 years. The average stature of females in
the study population was 153.47±6.3 cm and
it ranged between 138 cm to 169 cm and the
average hand length of left side and right side
in females were 16.61±0.84 cm and
16.73±0.82 cm correspondingly. The average
stature of male in the study population was
167.34±7.4 cm and it varied between 151 cm
to 189 cm and the average hand length of left
side and right side in male were 18.28±0.96
cm and 18.47±0.95 cm respectively. The
average stature of total sample population
was 160.41±9.77 cm and it varied between
138 cm to 189 cm. The average hand length of
left side and right side in total sample
population were 17.45±1.23 cm and
17.60±1.24 cm.
The calculated values of the multiple
correlation coefficients R, R2, Adjusted R2and
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Standard Error of Estimate (SEE) of all
possible simple and multiple linear regression
equations for males, females and both genders
together (total population) in the sample
population are depicted in table 12.
Linear regression equations for
various parameters calculated in males of the
sample population.
a)
Stature = 61.116 + 5.810(LHL)
b)
Stature = 57.931 + 5.924(RHL)
For males in the sample population,
the best simple linear regression model with
maximum values for the coefficients of
determination R2as 0.592, adjusted R2as 0.590
and with the low SEE value of 4.730 was
computed as, Stature = 57.931 + 5.924(RHL).
Linear regression equations for
various parameters calculated in females of
the sample population.
a)
Stature = 70.692 + 4.983(LHL)
b)
Stature = 64.146 + 5.340(RHL)
For females individuals in the sample
population, the best simple linear regression
model with maximum values for the
coefficients of determination R2as 0.475,
adjusted R2 as 0.472 and with the low SEE
value of 4.614 was computed as, Stature =
64.146 + 5.340(RHL).
Linear regression equations for
various parameters calculated in both genders
together (total population).
a)
Stature = 42.304 + 6.769(LHL)
b)
Stature = 40.788 + 6.797(RHL)
For both genders together (total
sample), the best simple linear regression
model with maximum values for the
coefficients of determination R2as 0.752,
adjusted R2as 0.751 and with the low SEE
value of 4.877 was computed as, Stature =
40.788 + 6.797(RHL)
Discussion
The present study was undertaken to
correlate hand length with stature estimation
in three hundred healthy individuals. In the
present study, age of the subject ranged
between 18 – 25 years, out of which 35% of
the total population was 19 years of age and
least number were of 24 years 1.3% only.
Similarly, Singh et al and Roche et al stated
that maximum height in individuals is
attainted by late teens or early twenties and
age related changes in height occur after 30
years. [15, 16]

Present study documented that male
exceeded female in stature. It was also noted
that males surpassed females in other
parameters as well. This is explained from the
fact that age of puberty in males is latter them
females and they have 2 more years of bone
growth as compared to females and in males
the fusion of epiphysis of bones occurs early
than females. Also there is relation between
the stature and “Y” chromosome. The same
was documented by Uhrova et al. (2014),
Ebeye et al. (2015), and Anwesa et al. (2015)
in their study. [17, 18, 19]
This is also the reason for statistical
significance, which was also documented in
the present study as all the parameters
examined in males exhibited greater mean
values when compared with the parameters in
females and are statically significance at
(p<0.001). Sangeeta et al (2015) also
concluded in their study that males have high
mean values when compared with female
values (p<0.001), which is consistent with the
present study. [4]
The same results was obtained by
Sonali et al (2012), Patel et al (2014),
Shrivastava et al (2014), Uhrova et al (2014),
Ebeye et al (2015), in their studies.[ 20, 21,
17,18 ]
In present study, mean stature of male
population was 167.34 cm with SD of 7.382.
The maximum and minimum height in males
ranged from 189.0 cm and 151.0 cm
correspondingly. In female population of the
sample study mean stature was 153.47 cm
with SD of 6.348. The maximum and minimum
height in females ranged from 169.0 cm and
138.0 cm correspondingly. It was noted mean
stature in males was more than females. The
findings of our study are consistent with the
findings of Shrivastava et al also concluded in
their studies that Kayastha males showed
greater mean values than female Kayastha for
all the parameters including stature. The
Mean stature for male was 170.9 cm with SD
of 0.71 and for females it was 156.21 cm with
SD of 0.49 respectively. The authors also
reported the males had higher mean hand
length value of 18.40 cm with SD of 0.08 than
females with mean hand length of 16.74 cm
with SD of 0.11. [21] The same was
documented in our study.
In our present study it was noted that
the mean hand length in males was 18.47 cm
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with SD of 0.95, which was more than females
with mean hand length of 16.73 cm with SD of
0.82. Nivedita et al also noted in their study
the mean value of hand length (19.09 cm with
SD of 1.10) more than female values (17.31
cm with SD 0.98).[22]
This also suggests that regression
formula for one sex cannot be applied to
estimate stature for another sex. Hence in this
study regression equation for male and female
were derived separately.
Standard error SEE predicts the
deviation of calculated stature from actual
stature. A low value indicates higher reliably
in the calculated stature. In the study linear
and multiple regression equations were
separately for males and females derived to
estimate stature with hand length.
For males correlation coefficient for
calculation of stature with right hand had
higher values in males 0.770 and linear
equation formulated was Stature = 57.931 +
5.924(RHL) with low SEE of 4.73. Similarly for
females correlation coefficient for calculation
of stature with right hand was 0.659 and
linear equation obtained was Stature = 64.146
+ 5.340(RHL) with SEE of 4.61. Linear
equations calculated by Sangeeta et al also
reported low SEE for males as 4.71 and
females as 4.61 indicating hand length is a
better parameter for calculating stature. [4]
The findings in the present study
showed that among the total parameters, male
hand length exhibited high statistically
significance with high positive correlation
with the stature when compared to females.
It was also noted in the present study
that hand length is the best parameter for
estimation of stature in both genders. As
standard error of estimation is low in the both
gender i.e. 4.730 in males and 4.614 in females
therefore it ensures better precision in stature
calculation. It was noted in the present study
that all the parameters in the study showed
positive correlation with stature; therefore
results obtained from the study could be used
for estimating stature.
The present study was conducted on
right-handed individuals and it was noted that
there is no statistical significant difference
bilaterally which is in line with previous
authors [10, 17, 23, 24, 25]. However Study
conducted by Charu Taneja et al found that
left hand length in males exhibited a lower

SEE of 8.21 and showed better reliability in
prediction of stature. [26] There are studies,
which were conducted on right-handed
individuals. Means et al study has shown that
hand dimension varied with the dominance of
hand. Males had longer right hand than left
hand while as female had longer left hand.
[17] The lack of bilateral asymmetry of hands
in our study can be explained by the fact that
the subjects in our were young adults
students, who would not be exposed to hard
manual work as bilateral asymmetry of hands
is mostly due to more intense physical activity
of one side i.e. frequent use of dominant side
result in muscle strengthening and greater
muscle use and bone development of the
respective side, as documented by Krishan K
et al in their study. [27].
Present study was conducted on living
individuals. When estimating stature of an
individual in cases where only body parts are
found, regression equations derived from
measurement of living individuals can also be
used.
Conclusions
There is significant correlation
between stature and hand length. Therefore,
hand length can be used in estimation of
stature. Right hand length showed highest
positive correlation with stature in males,
females and both genders together. Simple
and multiple linear regression equations have
been derived from the collected data which
can be appropriately used in determining
stature, in cases of fragmented and mutilated
remains. Stature can be successfully
established from hand length. The correlation
is highly significant when data is analyzed
combining both sexes.
Conflict of Interest
None declared.
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LHL

RHL

STATURE

Count

300

300

300

Mean

17.45

17.60

160.41

Standard Deviation

1.230

1.247

9.773

Range

6.1

6.2

51.0

Median

17.4

17.5

160.0

Minimum

14.4

14.6

138.0

Maximum

20.5

20.8

189.0

Table 6: Unpaired “t” test showing difference between right and left sides of males and females:

Samples

t

df

Male LHL – Male RHL

1.678

298

‘p’ value
<0.094

Female LHL – Female RHL

1.225

298

<0.222

The p value is non-significant.

Table 7: Unpaired ‘t’ test showing statistical difference between males and Females.

Table 1 showing age distribution of the total
Age in years

Number

sample.

Percentage (%)

18

22

7.3

19

105

35.0

20

98

32.7

Samples

t

df

Male LHL – Female LHL

16.062

298

‘p’ value
< 0.001

Male RHL – Female RHL

16.912

298

< 0.001

The p value is significant.

21

40

13.3

22

16

5.3

23

9

3.0

24

4

1.3

25

6

2.0

Total

300

100.0

Table 8: Depicting Pearson Correlation coefficient (r) between the dependent variable (stature) and
the explanatory variables (LHL, RHL) in males of the sample population.

Parameters

Pearson correlation coefficient (r)

‘p’ value

Male LHL

0.756

< 0.001

Male RHL

0.770

< 0.001

Table 9: Depicting Correlation between the dependent variable (stature) and the explanatory
variables (LHL, RHL) in Females of the sample population.

Parameters

Pearson correlation coefficient (r)

‘p’ value

Female LHL

0.659

< 0.001

Female RHL

0.689

< 0.001

Table 2: Mean, Median, Standard Deviation (SD) and Range of age distribution amongst the total
sample of the study population.

Males
Number

150

Table 10: Depicting Correlation between the dependent variable (stature) and the explanatory

Females

variables (LHL, RHL) in both males and females of the sample population (total sample).

150

Mean

20.17

19.81

Standard Deviation

1.543

1.235

Median

20

20

Parameters

Pearson correlation coefficient (r)

‘p’ value

LHL

0.852

< 0.001

RHL

0.867

< 0.001

TABLE 11: Illustrating regression coefficients and their SE of all possible (simple and multiple) linear

Range

7

regression equations for both genders (male and female) of the total sample.

Sex

7

Minimum Age

18

18

Maximum age

25

25

Male

Dependan

Explanator

constan

regression

t

y

t

coefficient

Variable

Variable

S

LHL

61.116

5.810

S

RHL

57.931

5.924

S

LHL

70.692

4.983

S

RHL

64.146

5.340

S

LHL

42.304

6.769

S

RHL

40.788

6.797

SE

0.41
3

Table 3: Descriptive statistics of parameters studied in Females measured in centimetres.

LHL

RHL

0.40
4

STATURE

Number

150

150

150

Mean

16.61

16.73

153.47

Standard Deviation

0.840

0.820

6.348

Range

4.3

4.0

31.0

Median

16.6

16.7

152.6

Minimum

14.4

14.6

138.0

Maximum

18.7

18.6

169.0

Female

0.46
7
0.46
1

Commo

0.24

n

1
0.22
6

Table 4: Descriptive statistics of parameters studied in males measured in centimetres.

LHL

RHL

STATURE

Number

150

150

150

Mean

18.28

18.47

167.34

Standard Deviation

0.961

0.959

7.382

Range

4.6

4.7

38.0

Median

18.2

18.4

167.0

Minimum

15.9

16.1

151.0

Maximum

20.5

20.8

189.0

Table 5: Descriptive statistics of parameters studied in total sample population including both males

Table 12: Multiple coefficients R, R2, Adjusted R2and SEE values of all possible (simple and multiple)
linear regression equations with respect to males, females and, both genders together (BGT) of the
sample population.

Sex

DV

EV

R

R2

Adjusted R2

SEE

Male

S

LHL

0.756

0.572

0.569

4.847

S

RHL

0.770

0.592

0.590

4.730

S

LHL

0.659

0.434

0.431

4.790

S

RHL

0.689

0.475

0.472

4.614

S

LHL

0.852

0.726

0.725

5.123

S

RHL

0.867

0.752

0.751

4.877

Female

BGT

and females. All the parameters were measured in centimetres.
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Abstract
A retrospective analysis of 100 cases of RTAs victims
admitted in Department of Orthopaedics of Govt. Medical
College & Rajindra Hospital,Patiala (Pb) during the period
between Jan,2016 and June,2016 was done. Highest number
of RTAs occurred in age group of 21-40 years . Males (89%)
predominated over females (11%) by almost eight times.
Four wheelers were found to be responsible for causing
Dr Hari Om Aggarwal
majority of bony injuries. 35% accidents occurred between
Phone: +91- 9814005998
two wheelers and four wheelers whereas two wheeler to
two wheeler collision was seen in 16 % only. Three wheelers
Email: dr.hariom@yahoo.com
were a great source of nuisance on the roads in urban areas
to all types vehicles on the road. Three wheelers had injured
3% pedestrians, 4% cyclists,4% two wheelers.The
commonest site of bony injury was found in the lower limbs
(64%) with predominance of fractures in leg (Tibia/Fibula).
Keywords: Pattern of bony injuries, Road traffic accidents
©2016 JPAFMAT. All rights reserved
Introduction
Road traffic accidents (RTAs) is an issue
of national concern, considering its magnitude
and gravity and the consequent negative
impacts on the economy, public health and the
general welfare of the people. Road traffic injury
(RTI) is major but neglected public health
problem in both developing and developed
countries.
In 1990, about 5 million people died
worldwide as a result of injury. [1] It is estimated
that by the year 2020, 8.4 million people will die
every year from injury, and injuries from road
traffic accidents will be the third most common
cause of disability worldwide and the second
most common cause in the developing world
[2].
According to the National Crime Record
Bureau (2010), the number of vehicular
accidents was 430600 resulting in 133938
deaths and 470600 injuries, thereby accounting
for 37.2% of all accidental deaths due to
unnatural causes [3].

Road traffic crashes are a major cause of
misery, disability, and death globally, with a
disproportionate
number
occurring
in
developing countries [4, 5]. It has been
predicted that by 2020, RTAs will rank as high as
third among causes of disability adjusted life
years lost [5, 6, 7]
Injuries related to RTAs contribute
significantly to the number of trauma
admissions at Medical College, taking out a
significant number of lives and resources. The
aim of present study was to know more about
the numbers and types of injuries and about the
circumstances in which these injuries occur. This
information will indicate just how serious the
injury problem is and where, exactly, prevention
measures are most urgently needed.

Materials and Methods
The study is a retrospective analysis of
100 cases of RTAs victims admitted in Govt.
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Medical College & Rajindra Hospital, Patiala (Pb)
during the period between Jan,2016 to
June,2016. The information about the patients
admitted as cases of RTAs was ascertained from
the hospital record of Orthopaedics Department
of Rajindra Hospital, Patiala and Medicolegal
Reports from Department of Forensic Medicine
of Medical College, Patiala. Case sheets of RTAs
victims from the medical records sections were
read andthe necessary details were sought in
terms of age, sex, residence, type and site of
injury. The results were interpreted in terms of
percentage and mean. Injury patterns were
identified using case sheets and Medicolegal
Report (MLR) of the patients who seek medical
care in Rajindra Hospital, Patiala.
For the purpose of this study, only
patients of RTAs admitted in Orthopaedics
Department of Rajindra Hospital, Patiala were
included.The pattern of injury was documented
in upper limbs and lower limbs. Injuries of the
shoulder were included within the upper limb
and injuries of the hip joint were included in
lower limb.
Results
Out of total patients under review, 100
patients treated for injuries sustained in RTAs
were analyzed.
The distribution of study subjects
according to the age and sex is depicted in Table
I. The patient's age ranged from 8 to 85 years
with the mean age being 30.91 years. Out of
total 100 victims, 89% were males, while only
11% were female subjects. Highest numbers of
victims were in 21-40 years age group,
accounting for 52% patients. Males were much
more exposed to RTAs than females. While
overall male and female ratio was 6.4 : 1.
Table I showing age -wise distribution of
study subjects
Age Group
(years)
0-20
21-40
41-60
>60

No. of
Patients
10
52
32
6

As it is shown in Table I that maximum
number of patients involved in road traffiic

accidents were in the age group of 21-40 years
(52%).
Table 2 showing sex - wise distribution
of study subjects
Age Group
No. of Male
No. of Female
(years)
Patients
Patients
0-20
7
3
21-40
47
5
41-60
30
2
>60
5
1
As it is shown in Table II , maximum
number of patients involved in road traffic
accidents were males (89%) and there were only
11% females involved in RTAs in the present
study.
Table 3 showing correlation between
age and sex of RTA patients
Age
Group
(years)
0-20
21-40
41-60
>60

No of
Patients
10
52
32
6

No. of
Male
Patients
7
47
30
5

No. of
Female
Patients
3
5
2
1

As it is shown in Table IIIthat maximum
number of patients involved in road traffic
accidents were in the age group of 21-40 years
(52%) and out of them,males were more
involved in RTAs than females with the male –
female ratio of 9.4 : 1.
Table 4 showing distribution of RTA
patients according to their residence
Area of residence
No. of patients
Rural
70
Urban
30
Table 4 shows that 70 % victims of RTA
were from rural area and 30 % were from urban
area with rural : urban ratio being 7 : 3.
Table 5 showing mode of transport of
persons when they met with RTA
Type of vehicle
Pedestrians
Cycle
Motor cycle (2wheeler)
Car

No of Cases
11
14
55
20
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No Bony Injury
Table V depicts that maximum no. of
patients ( 55 % ) involved in RTA were two
wheelers.They were either driving or pillion
riding the two wheelers. 11 % patients were
going on their feet.
14 % Patients were driving cycle and
20% patients were travelling in 4 wheelers when
they met with RTA.
Table 6 showing side of limbs involved
in RTA
Side of limb
Right side
Left side

No. of cases
54
46

2 (2%)

A detailed analysis of various bony
injuries on the body of victims revealed that out
of total 100 patients, the lower limb bones 64%
were the most common to suffer in the victims
of RTAs. Upper limb bones were fractured in 28
% cases. In the present study, it was found that
6% cases did sustained fractures in both upper &
lower limbs whereas there was no bony injury in
2% cases.
Table 9 showing distribution of bony
injuries (fracture) in bones of upper limbs

Site of Fracture
No. of Cases
Humerus
11 (32.3%)
The above table shows that 54%
18 (53%)
Forearm bones
patients involved in RTAsuffered injuries on
Hand bones
5 (14.7%)
Total
34
right sided limbs where as 46 % patients
Out of all bony injuries in upper limb,
suffered injuries on left sides of limbs
bones of forearm were more commonly
Table 7 showing bony injury inflicted by involved i.e. 53% followed by fracture of
humerus bone in 32.3% cases,rest 14.7%
type of collision of vehicle
Collision of Vehicle with Two
with Three withpatients suffered from fractures of bones of
wheeler
wheeler
Fourhand
Table 10 Showing distribution of bony
wheeler
Pedestrian (11)
6
3
2 injuries (Fracture) in bones of lower limbs
Cycle (14)
6
4
4
Two Wheeler (55)
16
4
35
Site of Fracture
No of Cases
Four Wheeler (20)
4
3
13
2 (3%)
Hip dislocation
Total (100)
32
14
54
Femur (Thigh bone)
16 (24%)
Femur (Thigh bone)
42 (64%)
Regarding bony injury arising as a result
Foot bones
6 (9%)
of collision of two wheeler to four wheeler was
Total
66
most common (35%) cause observed, followed
by collision of two wheeler to two wheeler 16%.
Out of all bony injuries in lower limb,
It was observed that pedestrians and cyclists are bones of leg were more commonly involved i.e.
equally at higher risk to get injuries in RTAs.6%
42% followed by fracture of femur bone in 16%
pedestrians were hit by two wheelers, 3% by
cases, Only 6% patients suffered from fractures
three wheelers and 2% by four wheelers.
of bones of foot. Two patients had got
Similarly cyclists involved in RTA were 6% with
dislocation of hip joint.
two wheelers, 4% with three wheelers & 4%
with four wheelers.
Discussion
RTAs constitute a major public health
Table 8 showing distribution of body regions problem in all over the world. In this review, the
injured in the RTAs
majority of RTA victims were young in their most
reproductive and productive years and showed
Site of injury
No. of Patients
a male preponderance.
64 (64%)
Lower Limb
Upper Limb
28 (28%)
The results of the present study
Both Upper and Lower
6 (6%)
revealed that 89% of the victims were males and
Limbs
the rest 11% were females. The highest number
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of victims 52% were from 21 to 40 years of age
group. Among males, the maximum numbers of
cases i.e. 47% were seen in the age group 21-40
years . The mean age of the RTA victim came out
to be 30.91 years. Overall, male to female ratio
was6.4:1. The reason for high incidence of RTAs
in males reflects their high activity levels and
participation in high-risk activities such as
recklessness driving/riding, over-speeding etc. It
is due to greater male exposure on streets
[8,9,10,11]. On the contrary, females are
involved in various indoor activities mostly due
to cultural background and extra precaution
taken by family members to keep them safe.
However, other studies observed that the peak
age of male victims was in the 4th decade, with
the mean at 33 years [12, 13].
Majority of these accidents (35%)
occurred between two wheelers (scooter or
motorcycle) and four wheelers (car or bus/truck)
whereas two wheeler to two wheeler collision
was seen in 16 % cases. In our study, four
wheeler to four wheeler collision was present in
13 % cases. . Three wheelers were a great
source of nuisance on the roads in urban areas
to all types vehicles on the road. It was observed
in the present study that three wheelers had
collision with all modes of transport and had
injured 3% pedestrians, 4% cyclists, 4% two
wheelers and 3% four wheelers.The high
incidence of two wheelers to four wheelers
collision may be because of mixed traffic on
roads. Slow moving non motorized vehicles are
plying on the same roads alongwith the fast
moving vehicles.There is predominance of two
wheelers on the roads and so many vehicles
with different type of speed are passing and
overtaking in a haphazard manner. There is lack
of control of roadside activities like parking of
vehicles etc.alongwith interruption to flow of
traffic due to intersections on the roads.
In present study, the commonest site of
fracture was found in the the lower limbs(64%),
followed by fractures in upper limb 28% .In 6
cases, both upper and lower limbs were
involved. The more fractures on lower extremity
may be due to interaction of gravitational force
and velocity of the vehicle at the time of
accidents [8].
But in another study, it was reported
that the highest number of fractures was in

upper limbs followed by lower limbs and facial
bones [12]In contrast, result of other study
showed that the commonest injury was fracture
of bones particularly of the head and face and
closely followed by the lower extremity [14].
The present study also indicates that
fractures were more common on right side
(54%) in both upper and lower extremities [15].
Conclusion
The use of motor vehicles is growing
worldwide; a particular concern in developing
countries like India where increasing
urbanisation, overcrowding and scant regard for
the 'rules of the road' are the norm.
The result of this study enables a health
care to recognize the typical pattern of bony
injury (fracture) and site of injury. Strict
enforcement of road safety regulations may
reduce the occurrence of RTAs. Awareness
campaigns concerning safety rules targeted at
the high-risk groups (21-40 years) and by
improvement of the roads.
The fact that the economically
productive age-group (21-40 years) were mostly
involved in RTAs, raise an urgent public policy
response with special reference to education,
engineering, environment, and emergency care
of road accident victims.
Recognition of the typical patterns of
injury at the time of initial assessment and
management of trauma patients will contribute
to reductions in mortality and morbidity;
however, the most significant impact on
reducing the worldwide burden of motor
vehicle-related trauma will come from injury
prevention programmes organised at society
and government levels.
Limitation
The duration of this study was short and
the analysis of the details of the persons in
vehicles was not possible due to insufficient
information from the hospital record in relation
to their seating, wearing of seat belt, any alcohol
consumption, and so on. The other limitation of
this study was that patients getting admitted in
surgical wards with head injury were not
analysed.
Source of Support: Nil
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In the present study samples commonly obtained
from putrefied unidentified dead bodies like bones, teeth &
blood gauzes for identification of deceased were subjected
to DNA analysis. A comparative evaluation of results from all
the samples was done to know the best source using
Quantifiler Human kit and further DNA profiling by Identifiler
plus kits.
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Introduction
There is a need for the identification of
deceased in the cases like accidents, mass
disasters, murders, concealing of identity of
individuals and fragmentation of body parts or
the cases where unidentified dead bodies is a
challenge for identification for the police and
investigation agency. In this study we have taken
the samples send for missing identity of dead
bodies. Generally two samples were collected
during the post-mortem of dead body either
bone and blood gauze or teeth and blood gauze.
The samples and were received in the laboratory
after 2 to 3 months and kept at 4 degree Celsius
were analysed in the lab from the period of 1 to
3 year after depositing in the lab..
Environmental damage to the DNA in tissue
samples occurs rapidly up to the level that DNA

becomes
unrecoverable.
Post-mortem
degradation starts with autolysis followed by
bacterial destruction of cells [1]. In these cases
teeth &bones are the only best available sources
for identification of deceased as most of other
samples received in forensic laboratories like
blood gauze of deceased are often degraded.
Further teeth & bones are the common
surviving & abundant skeletal material found
from degraded dead bodies.
The main problems with DNA
extraction from these various samples obtained
for deceased identification in such cases are the
degradation of DNA due to various
environmental factors, presence of inhibitors or
delay in receiving samples in laboratories [2].
Bone, teeth & blood gauzes are encountered
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frequently in cases involving identification of
putrefied dead bodies to get a standard DNA
profile. Further tooth & bones are less affected
by contamination from natural sources mainly
because of their structure. Such samples of bone
and teeth to be properly decalcified with 0.5 M
EDTA prior to Isolation of DNA for better result.
The aim of this study is to evaluate
different samples like bones, teeth & blood
gauzes from unidentified or highly degraded
dead bodies received in forensic laboratory for
DNA analysis. The present study was conducted
on 10 different samples of bones, teeth & blood
gauze obtained from such unidentified dead
bodies. The cases where body was taken for
post-mortem after 3 to 7 days of death and
above were selected & 3 types of samples were
preserved. The samples were shifted to the lab
and examined in the laboratory after 3 to 4
years [4]. These samples were preserved at the
4ᵒC temperature in the laboratory.
Materials & Methods
SAMPLE PREPARATION AND PROCESSING
10 bones (sternum) marked as B1-B10
with different histories and degrees of
degradation were obtained from putrefied dead
bodies. Each of the bone sample taken was
fragmented mechanically. The bone fragments
were further processed by inversion for 6-7 days
in distilled water, 0.5% sodium hypochlorite and
96% ethanol as described in Davoren et al [5].
The bone fragments were then air dried. Bone
powder was prepared by using tissue lyzer
(Qiagen).Demineralization of bone powder was
carried out as described. About 0.5g of bone
powder from each sample was decalcified by
incubating in 3.2 ml of 0.5 M EDTA with gentle
agitation.
Likewise 10 samples of teeth (molars)
were taken & marked T1-T10.Teeth were
washed in sodium hypochlorite, commercial
bleach, mechanically cleaned and washed in
sterile distilled water. Teeth were air dried and
crushed to powder using tissue lyzer (Qiagen).
About 0.5 g of tooth powder from each sample
was decalcified by incubating in 3.2 ml of 0.5 M
EDTA with gentle agitation. After the washing
and decalcifying the samples of bone and teeth

sample were again washed with Mill-Q water to
avoid inhibition, as EDTA is itself inhibitor.
10 samples of blood gauzes obtained
from unidentified purified dead bodies (marked
G1-G10) were taken for comparative study.
Around 4 mm 2 portion was taken for DNA
extraction.
Each sample was prepared separately
using sterile, disposable tools.
Dna Extraction & Quantitation
DNA was extracted from whole bone
powder & tooth powder using prepfiler BTA kit
of automatic express extraction (Applied
Biosystems) according to the manufacturer’s
protocols. The final volume of eluted DNA was
50 µl [6].
DNA was extracted from blood gauzes
using prepfiler express kit (Applied biosystems)
according to manufacturer’s protocol. The final
volume of eluted DNA was 50µl [7]. After
isolation it is necessary to know the quantity of
DNA in each sample. Samples were quantified
using the Quantifiler® Duo DNA Quantification
kit (Applied Bio systems, ) and the Applied Bio
systems® 7500 Fast Real-Time PCR System
(Applied Biosystems). Quantification standards
and samples were run in as per manufacturer
protocols. Standards for DNA quantification are
required for determining the DNA concentration
of the samples. The Quantifiler® Duo kit contains
three types of dye labelled Taq Man® probes
targeting the human specific Ribonuclease RNA
Component H1 (RPPH1) gene, human male
specific Sex-determining region Y (SRY) gene,
and an internal positive control (IPC ).[8]
Amplification Of DNA & Analysing
Autosomal STRs were amplified using
AmPf1STR@ Identifiler TM PCR amplification kit
(Applied Biosystems) according to kits [9].
Amplified products were subjected to
ABI 3500 genetic analyzer for DNA profiling.
Results
The yield of DNA was significantly higher
for all the samples of Teeth followed by bone
and was worst for most of the degraded blood
gauze samples studied [8].
From all the samples of teeth we found
all the markers in STRs, while in some samples of
Bone lager markers were not obtained. In most
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of the putrefied blood gauze samples we did not
find all the markers except in the case where the
quantity of DNA was around 1 ng [9].

Discussion
From the results it was observed that
samples of teeth from decomposed bodies
gave highest concentration of DNA with
combined conc. of 18.05 followed by bones.
Comparatively less quantity of DNA was
obtained from samples of blood gauzes. This
can be attributed to the fact that organs
composed of muscular tissues & those
containing large amount of fibrous tissue
resist
purification
longer
than
parenchmatous organs which because of
their contents at the time of death
decompose rapidly. Whole teeth & teeth
roots present better samples for DNA
examination as tough enamel & cementum
better provides better protection to DNA in
harsh environmental conditions & less likely
to be contaminated from outer sources [10].
In case of bone a large proportion is made
up of inorganic substance & lack of liquids &
enzymes protect bony material from
autolytic process. Blood on the other hand
provides a good culture medium for
bacterial growth due to presence of haeme
protein & aqueous nature. It was also
observed that DNA profile of teeth were
accurate
and without any bacterial
contamination, while in two samples have
given the one has given in bone which were
more
Selection of samples for DNA
examination is very important to obtain
appropriate quality & quantity of DNA for
identification of putrefied unidentified dead
bodies. Further excess quantity of amplified
DNA applied for run on genetic analyzer
without quantitation may affect the short
marker sizing 100 to 180 base pairs.
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Table 1 showing Quantity Of DNA(ƞg/µl)
obtained from different samples in ƞg/µl

Fig 1 showing Comparative chart
showing total DNA yield in ƞg/µl obtained from
different samples
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Abstract
Finger print identification is undoubtedly the
most reliable and acceptable evidence till date in the
court of law. Fingerprints can be used to identify an
unknown victim, witness, or a suspect.Therefore, an
attempt has been made to study the association of
fingerprint pattern with gender, blood group and
handedness.
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blood groups and handedness was studied using Chi
square test.
A total of 1376 finger prints were analyzed,
loops were the most common fingerprint pattern in all
Rh+ve blood groups. Association between whorls and
blood groups (A+,B+,AB+ and O+) and between arches
and blood group AB+ and B+ was found to be
statistically significant .
Knowledge of finger pattern could aid in the
prediction of blood group in crime investigation with
some confidence.
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Introduction
The term “personal identification”
applies to all the various means of
establishing the identity of an individual
showing either he is or is not the person in
question. In everyday life, it is simple matter
of sight recognition, but there are
circumstances when the difficulties are
compounded. What is desired is a fool proof &
mechanically simple procedure that provides
for identification on a scale involving millions
of individuals wherever they may be.1,2
Finger print identification, which
meets these requirements, is undoubtedly the
most reliable and acceptable evidence till date
in the court of law.3 The fingers of a person
contain small ridges, which are nature’s way
of allowing one to grip objects. The ridges

form a pattern that is genetically determined,
unique and remain unchanged from birth till
death.2,4Those ridges contain sweat pores
from which are excreted perspiration, salts
and oils. The oils that are left on a surface are
known as fingerprints.3
Fingerprints collected at a crime scene
can be used to identify an unknown victim,
witness, or a suspect, to verify records and
most importantly as links and matches
between a suspect and a crime. The only
disadvantage with fingerprint identification is
that, it is a relative finding, and unless you
have a fingerprint for comparison you cannot
establish the identity.
Though discovery of fingerprint is
useful in establishing identity it is not enough
121

J Punjab Acad Forensic Med Toxicol 2016;16(2)

to prove that an individual has been the
perpetrator of a crime on its own. Other
evidences are also required, among which a
few like gender, blood group, and handedness
can be used to compile a picture, that can be
used to prosecute a criminal. Multiple
evidences should be present to prove
someone guilty or innocent. So that a guilty
person doesn’t escape punishment and an
innocent is not punished.
Due to the immense potential of
fingerprints as an effective method of
identification an attempt has been made to
study the association of fingerprint pattern
with gender, blood group and handedness.
This study may help using fingerprints as an
important aid in identification of gender,
blood group & handedness, thus enhancing
the authenticity of fingerprints in detection of
crime and criminals.
Materials and methods
This was a cross-sectional study, done
at Department of Forensic Medicine &
Toxicology. Institutional ethics committee
approved this study. All the participants
provided written informed consent before the
start of the study.
Medical students of either gender,
aged 18-25 years, willing to give written
informed consent were included. Students
with permanent scars on their fingers or
thumbs; any hand deformities due to injury,
birth defects or disease; those having worn
fingerprints, extra, webbed or bandaged
fingers were excluded from the study.
The objective was to study the
association of fingerprint patterns with blood
groups, gender and handedness.
Each subject was instructed to wash
the hands thoroughly with soap and water
and dry them using a towel. They were then
instructed to press the fingertip on the stamp
pad provided and then to the paper to transfer
the fingerprint impression. Starting with right
hand thumb, the same method was repeated
for all the fingers of both hands. In this way,
the plain fingerprints of all the ten digits were
taken separately on the respective blocks on
the same sheet of paper.
The details of their blood group were
noted from their college identity cards. The
blood groups of all the medical students were

analyzed and recorded on the identity cards at
their time of joining the college.
Additional details such as subject
initials, subject serial (ID) number, gender,
age and handedness were noted on the same
sheet of paper on which the fingerprints were
taken.
The fingerprint patterns were then
studied, with the help of a magnifying lens and
were classified as, Loops, Whorls, Arches and
Composites based on the appearance of
ridgelines.
The distribution of fingertip patterns
in both hands of individuals was presented in
percentages. The association of fingerprint
pattern with gender, different ABO and Rh
blood groups and handedness was evaluated
statistically by using chisquare test with Yates
correction where necessary, and bonferroni’s
correction
was
used
for
pairwise
comparisons.
Results
In this study, 180 students in the age
range 18-25 yrs were enrolled. Of whom, 141
(78%) were females and 39 (22%) were
males. Among them 178(99%) were right
handed and only two (1%) were left handed.
A total of 1376 fingerprints were analyzed,
rest of the 424 were excluded, as the
fingerprints were not interpretable due to
improper staining of ink.
The gender wise distribution of blood
groups is shown in Table no 1.The most
common blood groups were O+ followed by
B+ in males and females. The Rh-ve groups
were less common in both genders.
The distribution of pattern of
fingerprints with blood groups is presented in
Table No. 2 and Fig No. 1 and 2 and that with
gender is presented in Table No. 3.
Distribution of fingerprint patterns with
Rhesus (Rh)factor is presented in Table No. 4.
Loops were the most common
fingerprint pattern in A+, B+, AB+,O+ i.e., in all
Rh+ve blood groups but among Rh-ve groups,
it was the most common pattern only in Band O-. Whorls were least common in AB+.
Arches were less common in O+ after
composites. (Fig no 1)
In females, loops were more common
than whorls followed by arches and similar
trend was seen in males, and the association
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between fingerprint pattern and gender was
statistically non significant.(p>0.05)
Association between whorls and blood
groups (A+,B+,AB+ and O+) was found to be
significant at p <0.05 when tested by chi
square test. When further tested for pairwise
comparisons for 6 pairs, the p value for A+vs
AB+;B+ vs AB+; O+ vs AB+ for whorls was
found to be significant p <0.0001;p <0.0003
and p <0.0001 respectively. With bonferroni
correction, as all these p values are less than
0.008; it is inferred that whorls are
significantly associated with A+, B+ and O+
when compared to AB+. (Fig No 2)
Association between arches with
blood group AB+ and B+ was found to be
statistically significant (p< 0.0001 and p=0.01
respectively). (Fig No 2)
Association of arches between O+
individuals and individuals without O+ was
found to be statistically significant at p<0.001,
suggesting that subjects with O+ blood group
were less likely to be associated with
fingerprint pattern arches when compared to
individuals with other Rh+ blood groups.
Association between loops and blood
groups (A+,B+,AB+ and O+) was found to be
non-significant (p>0.05) when tested using
chi-square test.
As the number of composite pattern of
fingerprints was small, it was not further
tested for association.
As the number of individuals with Rhve groups was small, they were not
statistically analyzed for association with
either fingerprint pattern or gender.
Significant association was found
between Rh factor and fingerprint patterns.
Rh+ was found to be significantly associated
with whorls when compared to arches and
composites were less likely to be associated
with Rh+ than other fingerprint patterns.
As only 2 subjects (1%) were left
handed, handedness was not tested for
association with either blood groups or
gender or finger print patterns. Of the 20
finger prints, 12 were loops, 7 were whorls
and 1 was an arch.
Discussion
In
this
study,
whorls
were
demonstrated to be significantly associated
with individuals having A+, B+ and O+ blood

groups than individuals having AB+ blood
group. Arches have been found to be
significantly associated with AB+ and B+, and
individuals with O+ were found to be
associated less likely with arches than
individuals with other groups. These were the
important findings, which emphasize that the
knowledge of pattern of fingerprints is likely
to predict the blood group of the individual
with some confidence.
Loops were the most common
fingerprint pattern in all Rh+ve blood groups
followed by whorl and then by arch. These
findings are similar to the findings reported
by Eboh2,Rastogi and Pillai3, Bhavana et al., 4
and Bharadwaja et al.,5
A significant association was found
between fingerprint pattern and Rh +ve blood
groups. A similar finding was reported in
Eboh2, and Raloti et al.,6. In our study, whorls
were found to be associated with individuals
with blood group other than AB+ and arches
were found to be significantly associated with
AB+.In Raloti etal.,6 study, it was reported that
whorls were most commonly obtained in O+
subjects.
There was no association found
between gender and fingerprint pattern in
this study. Similar findings was reported by
Eboh2, whereas it differed from findings in
Raloti etal6 study in which they reported that
loops were significantly associated with
females and whorls and composites with
males.
Significant association was found
between Rh factor and fingerprint patterns.
Eboh2 reported a similar finding in his study.
In our study, it was found that whorls were
significantly associated with individuals with
Rh factor (Rh +ve) when compared to arches.
In this study, AB+, an uncommon Rh+
blood group was found to be significantly
associated with arch, an uncommon
fingerprint pattern, and was less likely to be
associated with whorls. This could be a
valuable clue when an arch is found in the
crime scene. The finding that whorls were
significantly associated with Rh +ve
individuals, also can aid in the crime
investigation.
Limitations of the study
In this study, as the number of
subjects with Rh-ve groups was small, the
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association of fingerprint patterns with these
blood groups could not be tested. The
association of handedness to fingerpatterns
also was not tested as there were only two left
handed subjects.
Conclusion
As significant association was found
between fingerprint patterns and blood
groups, as between AB+ and arch, Rh+ and
whorls, and association of individuals with
blood group other than O+ with arches and
Rh+ with fingerprint patterns other than
composites. The authors would like to
conclude that knowledge of fingerprint
pattern could aid in the prediction of blood
group in crime investigation with confidence.
Further studies with adequate number of Rhve and left handed subjects may elucidate
more promising results.
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Table No 1 showing genderwise distribution of blood groups.
Male
Female

A+
5
29

B+
10
39

AB+
2
8

O+
17
49

A0
2

B2
7

AB0
2

O3
5

Table no 2 showing distribution of fingerprint patterns with blood groups
Loops
Whorls
Arches
Composite

A+
143
115
26
2

B+
171
136
48
6

AB+
30
6
14
0

O+
282
218
34
2

A8
9
3
0

B30
14
0
6

AB5
3
13
2

O30
16
4
0

Total
699 (50.79%)
517 (37.57%)
142 (10.31%)
18 (1.31%)

Table No 3 presenting distribution of fingerprint patterns with gender.
Female
Male

Loops
502 (50%)
197 (53%)

Whorls
374 (37%)
143 (38.6%)

Arches
111 (11%)
31 (8.4%)

Composite
18 (2%)
0

Table No 4 presenting distribution of fingerprint patterm with Rhesus(Rh) factor of blood group
Rh +ve
Rh -ve

Loops
626
73

Whorls
475
42

Arches
122
20

Composite
10
8
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Fig No1 showing of distribution of fingerprint patterns with blood groups
80
60

Loops

40

Whorls

20

Arches

0

Composites

A+
AB+
BAB+
ABO+
O-

Percentage of subjects

Distribution of fingerprint patterns with blood groups

Fig No 2 showing distribution of fingerprint patterns with blood groups

Percentage of fingerprint patterns

Distribution of fingerprint patterns with blood groups
45
40
35
30
25
20
15
10
5
0

A+
#

A-

*

B+
BAB+

#

AB-

*
Loops

Whorls

O+
Arches

Composites

O-

* indicates p <0.001 for association of arches with individuals without O+ and whorls with
individuals without AB+ when compared with other Rh+ groups.
# indicates p=0.01 and p<0.0001 for association between arches and B+ and AB+ respectively
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Abstract
The present study focused on reliability of
Johanson’s method of age estimation in Indian population
also the effects of gender and diet on its efficacy Total 731
healthy permanent teeth without dental filling and/or
cavity were collected. The known age was ranging from 18
to 74 years with the mean age of 43 years. Every tooth
was subjected to longitudinal section in a labio - lingual
Dr Manas Bajpai
plane. The method according to Johanson was used for age
Phone: +91- 8302382133
estimation by analyzing six variables namely: attrition,
Email: dr.manasbajpai@gmail.com periodontosis, root resorption, root translucency,
secondary dentin deposition and cementum annulations.
The effects of two variables i.e. gender and diet in age
estimation studied.The results were statistically analysed
by using person’s correlation coefficient and regression
analysis. The results showed strong correlation between
actual age and estimated age. Age estimation on samples
of teeth between genders showed significant correlation
with the actual age and the age estimation on sample of
teeth between vegetarian and non vegetarian also showed
a strong correlation with the actual age.
Johanson’s method is the best method for dental
age estimation for forensic and anthropological analysis
on the skeletal remains in India.
Keywords: Johanson method, age estimation, Forensic ©2016 JPAFMAT. All rights reserved
odontology, Indian population
Introduction
Estimation of age is a sub discipline of
the forensic sciences and plays an important
part of every identification process, especially
when information relating to the deceased is
unavailable. [1] The estimation should be as
accurate as possible, since it narrows down
the search within the police missing persons
files and enables a more efficient and time
saving approach. [2] The science dealing with

establishing identity of a person by teeth is
popularly known as Forensic Odontology or
Forensic Dentistry. [3] Many variables have
been used as age determinants and even
dental histological techniques can contribute
to age determination. [4] The choice to use
teeth for age determination is well accepted
due to their longevity ability of being resilient
to change.[5] Gustafson [6] was first to note
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the morphological changes in the structure of
teeth. These were attrition, periodontosis,
secondary dentition, cementum apposition,
root translucency and root resorption. He
awarded a score of 0-3 based upon visual
severity of changes and estimated age.
Johanson in 1971 [7] analyzed 162 teeth
extracted from 46 individuals. Johanson also
increased the number of ordinal phases in his
modified method by adding intermediate
stages of dental change, thus offering a
method based on 7 phases instead of 4. [7]
The aim of present study was to
estimate the age according to Johanson
method in Indian population and compare the
estimated age with the actual age and also
analyzing the effect of other variations like
diet and sex on age estimation.

thickness, the root translucency was noted.
[Figure 2] Grinding was further done using
fine stone until the section of 0.25-mm
thickness is left. Finally, cleaned and dried
section was mounted on slide and viewed
under microscope for secondary dentine,
[Figure 3] cementum apposition [figure 4] and
root resorption.[Figure 5]All the variables
were measured according to Johanson
method.

Materials and methods
Subject and area of study: A total of
731 permanent intact teeth without dental
caries and filling from 486 males and 245
females in a time frame of two years visited
for the extraction to the National Institute of
Medical Sciences Dental College Jaipur (India)
were taken in the study. The known age
ranging from 18 years to 74 years with the
mean age of 43 years; out of 731 teeth 520
teeth were extracted from mandible and 211
from maxilla. The reasons for teeth
extractions were orthodontic and periodontal
provided the patient’s consent upon strict
indications of the orthodontic and periodontal
specialists and oral surgeons. The ethical
clearance and consents of the patients were
taken prior to the study. The design of the
study was retrospective cross sectional. The
following dental parameters were studied in
each case; Attrition, Periodontal disease,
Cementum apposition, Secondary dentine
deposition, Root translucency and Root
resorption.
The armamentarium used in the study
is composed of Electric lathe, Carborundum
stone (rough and smooth), Alcohol and
Xylene, Formalin, Microscope and slides.
[Figure 1]
The extent of periodontal disease was
recorded before the extraction of the tooth.
Ground section was prepared by hand
grinding which was done first with lathe and
then with rough carborundum stone until a
section of 1 mm was obtained and at this

Results

Statistical analysis
The statistical analysis was performed
using MedCalc Software (Version 10,
Mariakerke, Belgium). The results of the
chronological and estimated age were
compared by using Person’s correlation
coefficient and Regression analysis.

The results revealed a strong
correlation between actual age and estimated
age (r = 0.91 and p <0.001). [Graph 1 and
table 1] Age estimation on samples of teeth
between
genders
revealed
significant
correlation with the actual age. Correlation
coefficient was 0.91 for male sample and 0.92
for female sample was found. (p <0.001)
[Graph 2 and Table 2].
Age estimation on a sample of teeth
between vegetarians and non – vegetarians
also revealed a significant correlation with the
actual age. Correlation coefficient was 0.85 for
vegetarians and 0.79 for non – vegetarians
was observed. (p <0.001) [Graph 3 and table
3].
Discussion
In this universe, most of the things,
natural or artificial can be dated, numbered,
quantified or measured. The concept of the
age and time had come into the mind of the
human being for centuries, possibly millennia.
One can also measure life span of a person as
well as ones age from the moment of
conception. [1] Dental age estimation in adults
has been performed by many investigators,
and based on the literature it was first used, as
an age indicator, in 1800s. [8] Gustafson’s
method from 1950, performed on a sample of
40 teeth was the main guideline and basis for
all other investigators who used and upgraded
procedures for dental age estimation. [6]
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Johanson (1970) also used same six criteria as
used by Gustafson but instead of 0-3 he used
seven bands to each factor and found that
error was less as compared to other study. [7]
Soomer et al in 2003 used eight different
methods and estimated age with a small error
of + using Johanson method [8] Brkić et al.in
2006. [9] Estimated the dental age in adults by
using three methods and showed that both
sides of the jaw are reliable for dental age
estimation,
although
the
correlation
coefficient was stronger for all types of
maxillary teeth, in a range from 0.92 to 0.99.
The correlation coefficient for mandibular
teeth was between 0.72 and 0.98. Brkić et al in
2008. [10] Found that age determination on
samples of teeth between genders is in
significant correlation with the actual age. The
present study also shows a strong correlation
of age estimation between samples of both
genders with actual age. Sherfudhin. [11] In a
study on Indian vegetarians found that
although the attrition was not great, when
compared to non-vegetarians the vegetarians
had greater tooth wear. They attributed this to
consuming foods higher in acid and harder
foods. Dahl and Olio [12] also made this
observation. Bajpai M et al [13] in 2013 used
attrition as a sole indicator and concluded that
attrition alone is not a reliable parameter for
age estimation.
Attrition was one of the criteria in the
present study and the samples were taken
from 374 vegetarians and 357 non –
vegetarians but estimation of age on both
vegetarians and non – vegetarians showed a
significant correlation with the actual age.
Conclusion
The present study revealed that the
Johanson’s method is the method of choice for
dental age estimation in Indian population.
Diet and gender do not play a significant effect
on the age estimation by Johanson method in
Indian population sample.
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Tables and Legends

Method

N

Johanson

731

N

Males

486
(66.49
%)
245
(33.51
%)

Femal
es

Bajpai M, Rahman F, Rani RM, Agrawal
D. Estimation of age by attrition as a
sole indicator. Indian J Multidiscip
Dent 2013; 3(1):664 - 7.

Graphs and legends

A.A +
SD
43
+14.55

E.A +
S.D
43.08
+
13.44

r

p

0.97

<0.001

Table 1 Correlation between actual age and
estimated age by Johanson method (N = Total
number of cases. A.A = Actual age, E.A = Estimated
age, r = Correlation coefficient, p = Significance)

Gende
r

13.

Mea
n
A.A
42.8
7

Mean
E.A
E.A+S
D
43.06
+ 3.04

r

p

0.91
9

<0.00
1

43.1
3

43.12
+ 4.88

0.90
4

<0.00
1

Graph 1. Plots of regression line between Actual
age and estimated age

Graph 2 Plots of regression lines between gender
and method by Johanson and estimated age wit
with
95% confidence

Table 2 Correlation between actual age and
estimated age by gender (N = Total number of
cases. A.A = Actual age, E.A = Estimated age, r =
Correlation coefficient, p = Significance)

Jaw

N

Mea
n
A.A

Vegetari
an

374(51.16
%)

42.9
3

Non vegetari
an

357(48.84
%)

43.0
9

Mea
n
E.A
+ SD
43.0
7 +
2.88
43.1
7+
2.57

r

p

0.8
5

<0.0
01

0.7
9

<0.0
01

Graph 3 Plots of regression lines between diet and
method by Johanson and estimated age with 95%
confidence

Table 3 Correlation between actual age and
estimated age by diet (N = Total number of cases.
A.A = Actual age, E.A = Estimated age, r =
Correlation coefficient, p = Significance)
Figures and Legends
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Figure 4. Cementum apposition
Figure 1. The armamentarium

Figure 2 Root translucency

Figure 5. Root resorption

Figure 3. Secondary dentin deposition
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Abstract
The fusion of thoracic vertebrae is a rare anomaly
mostly congenital but it may be surgical or acquired.
Patient may present with respiratory distress or can be
asymptomatic. During examination of extracted bones,
fusion among the thoracic vertebrae was found.
Embryologically, the condition is due to failure or
resegmentation of the vertebrae. Trauma, Tuberculosis
and juvenile arthritis are the acquired causes of fusion
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Introduction
Fusion of vertebras can be congenital, sciences and research Bathinda (Punjab).
surgical acquired or spontaneous. [1] Bones were extracted [6] from burial ground
Acquired fusion can be due to diseases like of anatomy department of Adesh iinstitute of
tuberculosis, juvenile rheumatoid arthritis, medical sciences and research, Bathinda, after
and trauma. Congenital fusion of two or more one year of burial of dissected donated bodies.
vertebra may occur in cervical region Examination of bones was done after cleaning
(Klippel-Feil`s
Feil`s Syndrome), atlas to occipital [6] and following observations were noted
bone (occipitalization of atlas), fifth lumbar Observations
vertebra to sacrum (sacralization of fifth Bodies of thoracic vertebra were found fused
un-fused on left side
lumbar vertebra) or in the thoracic region. on right side (Fig 1) & un
Kulkarni and Ramesh [2]
2] have reported the (Fig 2) but as we progressed downward the
asymmetric fusion of bodies and lamina of fusion extended to left side (Fig 3) & further
first and second thoracic vertebrae with the downwards entire body of thoracic vertebra
fusion more on left side and their spinous were found fused (Fig 4). Rest parts of the
process remain unfused. Thomas and vertebra that is spine, lamina, trans
transverse
Gangadhar [3]
3] have reported the symmetrical processes and facets were un
un-fused.
fusion of body, lamina and spinous process of
the typical thoracic vertebra. During Figure 1 : Fused thoracic Vertebra on right
examination of extracted bones we found the
side
fused thoracic vertebrae. The fusion of
thoracic vertebra being the rarest among the
three types-cervical,
cervical, lumbar and thoracic; so
we are reporting this case. [4]
Materials and Methods
Present case study has been
conducted on extracted buried bones of
dissected donated body [5] in the Department
of Anatomy, Adesh institute of medical
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Figure 2 : Un-fused
fused on left side

Figure 3 : Fused thoracic Vertebra on left
side

Figure 4: Fused bodies of Thoracic
Vertebra

DISCUSSION
The vertebral column develops from paired
somites, each composed of dermatome,
myotome and sclerotome. They arise initially
in the cervical region (4th week), increasing in
the number craniocaudally. In the 5th week,
the sclerotomic cells of the somites loose their
adherence and migrate to the vertebral
centrum, neural processes and costal
processes. Each thoracic neural process gives

rise to cartilaginous pedicel, transverse
process and lamina [2].
The segmentation of vertebrae occurs at the
time of organogensis.
is. The non segmentation
of the primitive sclerotome is the cause for
fused vertebrae. The embryological time
period for the occurrence of synostosis can be
analysed from anatomical features. In this
case, the pedicle and transverse process are
not fused indicates
ndicates that the initial
development was normal.
We had gone through the details in body
donation register and we could not find any
case donated which has undergone spinal
surgery. So that means the fusion noticed in
our case is not surgical. Commonest ccause of
acquired fusion is tuberculosis which is
prevalent in our setup so in our opinion the
cause of fusion of thoracic vertebra in present
case is tuberculosis. So the possibility left is
acquired or spontaneous
Clinical significance
brae and the intervening
The thoracic vertebrae
disc along with the ribs help to maintain the
shape and length of thorax. Fusion of the
vertebrae will narrow the thorax and can lead
to respiratory distress.
As this case is asymptomatic, possible cause is
provided by the body in the
the compensation provide
form of increased space between the
vertebras that prevents the shortening of the
vertebral column and thereby the trunk.
Conclusion & Limitations
Fusion of thoracic vertebra is rare entity and
has embryological and clinical significa
significance.
The condition is acquired by trauma,
tuberculosis and juvenile arthritis. The
present case study done on extracted bones
from burial ground and showed fusion of
thoracic vertebra. Exact identification of the
deceased could not be done due to technical
and administrative difficulties encountered
while burying the dissected remains and
further their extractions.
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Abstract
Child sexual abuse is a long term problem that is
faced by our societies but as with growing media trends
and the role of NGO (Non government organization) it is
now recognized as major problem which has to be
eliminated from our society to make children’s free from
fear of such an evil thing. Here we are representing a case
of rape on child where she succumbs to death due to
injuries received on her private part during episode of
rape.
Keywords: Rape, Media trends and Non government ©2016 JPAFMAT. All rights reserved
organization.
Introduction
Child
sexual
abuse
or
child
molestation is a form of child abuse in which
an adult or older adolescent uses a child for
sexual stimulation.[1][2] Forms of child sexual
abuse include asking or pressuring a child to
engage in sexual activities (regardless of the
outcome), indecent exposure to a child with
intent to gratify their own sexual desires, or to
intimidate or groom the child, physical sexual
contact with a child, or using a child to
produce child pornography [1][3][4].
Child sexual abuse can occur in a
variety of settings, including home, school or
work (in places where child labor is common).
Child marriage was one of the main forms of
child sexual abuse; UNICEF has stated that: "it
[child marriage] represents perhaps the most
prevalent form of sexual abuse and
exploitation of girls" [5]. The effects of child
sexual abuse can include depression [6], posttraumatic
stress
disorder,[7]anxiety,[8]complex
posttraumatic stress disorder [9], propensity to
further victimization in adulthood,[10] and
physical injury to the child, among other
problems [11]. Sexual abuse by a family
member is a form of incest, and can result in
more serious and long-term psychological

trauma, especially in the case of parental
incest [12].
Case History
The Dead body of a female child was
brought for autopsy to the department of
Forensic Medicine, Government Medical
College Haldwani Nainital. As per the alleged
History the body was recovered from Jungle
range of Kathgodam area Nainital and was
wrapped in a blanket with shreds of leafs and
grass found on the body and wearing were as
follow black T-shirt, white undershirt, blue
underwear and white beaded necklace the
clothes are stained with blood, mud, grass and
weeds and underwear found smeared with
fecal matter.
It was the Dead body of a Known child
who got missing from marriage ceremony of
her uncle five days back the case was
registered under section 302 IPC. The
apparent cause of Death was unknown to the
Investigating officer and the motive was to
find the cause of death and any act of sexual
intercourse if done on the deceased.
On Examination, the body was in stage of
decomposition with greenish discolouration
and maggots ranging from size ½ to 1 cm
present at places, peeling of skin at places,
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nails were just above the distal level of fingers
from which the scrapping taken and kept for
DNA examination, with following injuries
were noticed on to the body of deceased.
1.
Reddish contusion of size 4cmx 2.5 cm
present around left eye periorbitally.
2.
Reddish abraded contusion of size
6cmx 1.5 cm present on left side of face along
the border of left side of mandible and is
placed obliquely.
3.
Multiple linear reddish scratch
present on chest on its anterior aspect
bilaterally ranging from size 3 cm to 10 cm
placed in a zigzag manner.
4.
Reddish abraded contusion of size
present on middle part of left buttock of size
2cmx2cm and is 3 cm from the midline.
5.
Reddish abrasion of size 6cmx2cm
presents on lateral aspect of left leg and is
2cm above lateral malleolus placed obliquely.
6.
Reddish linear scratch of size 4cm long
present on medial aspect of right thigh 4 cm
lateral and below labia majora and is placed
obliquely.
7.
Lacerated wound of size 07cmx 04cm
starting from Posterior Fourchette, lower part
of vagina and extending up to anal region on
exploration the hymen, vagina, external os,
cervix found torn from its posterior wall with
clotted blood present in and around
surrounding tissue. (A.B and E Swab taken
from outer vagina, cervical and vaginal
washing
with
slide
prepared
for
semen/spermatozoa, and DNA analysis)
8.
Diffuse swelling in perianal region on
dissection perianal haematoma present. (DAnal swab taken with slide prepared for
semen/spermatozoa and DNA)
The viscera shows early putrefactive changes
and been sent for chemical examination to
detect the use of any toxicological substance
in the episode of rape, and slides and swabs
were sent for semen/spermatozoa, and DNA
analysis the report of which was received by
the department and result of which is as
follow1. - Human semen was detected on exhibit-1
(Cervical swab of deceased), 10 (A Stained
white coloured undershirt of deceased) and
11 (A stained sky blue underwear of the
deceased), the immediate cause of death in
this case was as a result of haemorrhage and
shock as a result to injury to vaginal and

perianal region, consequent upon forceful
sexual intercourse, all injuries were ante
mortem in nature with duration of injury and
death was within few minutes and death and
post-mortem was about 4-5 days. During the
investigation police officials come to capture a
truck driver as accused on the basis of his
presence in the same area as seen by persons
of that area on the day of kidnapping, at the
later stage in process of investigation the
truck driver accepted the crime of rape with
the child and the DNA report of semen got
matched with the accused later on by the
court he was found guilty of the crime.
Discussion
The global prevalence of child
sexual abuse has been estimated at 19.7% for
females and 7.9% for males, according to a
2009 study published in Clinical Psychology
Review that examined 65 studies from 22
countries. Using the available data, the highest
prevalence rate of child sexual abuse
geographically was found in Africa (34.4%),
primarily because of high rates in South
Africa; Europe showed the lowest prevalence
rate (9.2%); America and Asia had prevalence
rates between 10.1% and 23.9%.[13] In the
past, other research has concluded similarly
that in North America, for example,
approximately 15% to 25% of women and 5%
to 15% of men were sexually abused when
they were children.[14][15][16] Most sexual
abuse offenders are acquainted with their
victims; approximately 30% are relatives of
the child, most often brothers, fathers, uncles
or cousins; around 60% are other
acquaintances such as 'friends' of the family,
babysitters, or neighbors; strangers are the
offenders in approximately 10% of child
sexual abuse cases.[14] Most child sexual
abuse is committed by men; studies show that
women commit 14% to 40% of offenses
reported against boys and 6% of offenses
reported against girls.[14][15][17] Some
sources report that most offenders who
sexually abuse prepubescent children are
pedophiles,[18] but some offenders who have
sexually abused prepubescent children do not
meet the clinical diagnosis standards for
pedophilia.[19][20]
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Under the law, child sexual abuse is an
umbrella term describing criminal and civil
offenses in which an adult engages in sexual
activity with a minor or exploits a minor for
the purpose of sexual.
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Abstract
Cut throat is a rare method of committing
suicide. The management of these injuries require a
multi disciplinary approach. In this paper, we want to
share our experience of a patient 37 years male who
presented with suicidal cut throat in the emergency
department of Rajindra hospital, Patiala. The patient
was immediately shifted to ENT operation theatre. He
underwent tracheostomy and repair of larynx. The
patient was suffering from psychosis and also gave
history of alcohol withdrawal. The purpose of this
report is to emphasize about suicidal cut throat
injuries, although rare, do occur in our society.
Keywords: Suicidal cut throat, Psychosis, Alcohol
©2016 JPAFMAT. All rights reserved
withdrawal, Tracheostomy
Introduction
Cut throat injuries are potentially life
threatening because of the presence of many
vital structures in this area. Exposed
hypopharynx and/ or larynx, haemorrhage,
shock and asphyxia from aspirated blood are
common causes of death following cut throat
injuries.[1]
Cut throat as a method of suicide is
rare entity. The common methods of suicide
are fire arms, hanging and ingestion of toxic
substances. Cut injury of the forearm or wrist
is the most common method of self injury. [2]
Psychiatric
illness,
family
problems,
unemployment and poverty may be the
triggering factors in suicide attempts.
The management of cut throat injury
involves establishing an airway either via
endotracheal intubation or tracheostomy and
then surgical repair of the transected tissues.
[3,4]
Surgical repair is fraught with
laryngotracheal stenosis which can be a long
term morbidity suffered by the patient.[2]
Case report

On 21st January 2016, a 37 year old
male patient reported in the emergency
department with an alleged history of suicide
attempt. There was injury over the anterior
aspect neck. Upon examination, the patient was
found to be conscious but orientation to time,
place and person could not be assessed. Vitals of
the patient were as follows: BP 102/58 mm Hg;
Pulse rate 98 per minute; Respiratory rate 34
per minute; and SpO2 100%.
The local examination revealed that the
injury was an incised wound of the size 7 cm in
length and 3 cm in breadth. It was located on
the anterior aspect of neck. Skin, soft tissue and
strap muscles of the neck were incised.
Cricothyroid membrane was cut and the area
between thyroid and cricoids cartilage was lying
exposed. The lower end of thyroid cartilage and
uppermost part of cricoids cartilage in their
lateral aspect were also cut (Fig. 1 and 2). Fresh
active bleeding was present. The major vessels
and nerve were spared. A tracheostomy tube
was put into the wound.
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Fig. 1 showing condition of wound at the
time of arrival in the Emergency

Fig. 2 showing of condition of wound at
the time of arrival in the Emergency

Psychiatric evaluation of the patient was
done. As per psychiatric evaluation, the patient
was found to be conscious but orientation to
time, place and person could not be assessed.
History of alcohol use was present. The patient
had a history of agitated behavior. Psychiatric
intervention included thorough counseling and
reassurance of both the patient as well as family
members. The patient was prescribed injection
thiamine intramuscularly twice a day and tablet
haloperidol 1.5 mg once a day.
The patient was discharged in a stable
state on 21st February 2016 and was advised for
regular follow ups in both otorhinolaryngology
and psychiatry OPDs. Decannulation was done in
a phased manner. The patient was successfully
decannulated (Fig 4)
Fig. 4 showing Decannulation done and
healed wound

Under general anaesthesia and with all
the necessary aseptic precautions, the wound
was examined. Thyroid and cricoids cartilage
was exposed. Tracheostomy was done at the
level of 2nd and 3rd tracheal rings. Exposed area
between thyroid and cricoids cartilage was
repaired. Wound closure was done in 5 layers
(cartilage, perichondrium, muscles, and fascia)
with 2.0 catgut and 3.0 vicryl sutures. Skin was
closed with 3.0 ethilon (Fig 3). At the end of
procedure, the patient was stable. Haemostasis
was secured. Patient was then shifted to the
Intensive Care Unit (ICU).
Fig. 3 showing tracheostomy done,
Laryngeal repair done and wound stitched in
layer.

Discussion
Cut Throat injuries (CTIs) or those
resembling incised injuries in the neck inflicted
by sharp object. This may result from accident,
homicide, or suicide. Our patients presented
without
respiratory
distress
and
the
management of their airway was by executing a
tracheostomy to secure a reliable airway and
through which anesthetic gases were
administered to effect proper surgical repair of
the served anterior neck structures under
general anesthesia. However, in severe airway
compromise, the airway can be maintained via
endotracheal intubation.[5] CTIs are potentially
life threatening because of many vital structures
present in this area. Surgical repair of the
severed tissue is the treatment of choice. [6]
Suicide is one of the 10 leading
cause of death in the world with more than a
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million death occurring annually.[7] It occurs
20.4 times more frequently individuals with
major depression than the general population
and
this
patient
needs
psychiatry
intervention.[8] The incidents and pattern of
suicide vary from country to country where
cultural religious and social factors play some
role in this region.[9]
Familial troubles,
psychiatric
illness, psychological stress and
poverty, are the common factors in suicide
attempt.
The incidence of suicidal cut
throat injuries may be very uncommon but
when they occurs, a multi disciplinary approach
is required in the effective management of the
affected patient.[10] This required close
collaboration of the ENT & head neck surgeon,
anesthetist and psychiatrist.
Anesthetist
secures
an
uncompromised airway and make sure that the
patient was breathing. The ENT and head neck
surgeon assesses the injuries and repairs the
severed tissue with the aim of the restoration of
swallowing, phonation and breathing. The
psychiatrist provide adequate care and
supervision during and after surgical treatment.
Our patient presented with cut
throat injury with respiratory distress, in the
emergency
department.
Emergency
tracheostomy tube was put in and immediately
patient was shifted to ENT operation theatre.
There were no injuries to major blood vessels
and nerve. Tracheostomy was done at the level
of 2nd and 3rd tracheal rings and the wound
was repaired. Patient was put on ventilation in
the ICU, and shifted to the ward after three
days. The patient was discharged and advised
regular psychiatric follow up. As a study
reported 25% or patient as having made a
second attempt of suicide.[6] The severity of
injury noted in this case even amongst cutthroat injury is very rare.
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Abstract
The mortuary is the most neglected and ignored
place in almost all the hospitals. It is not having even
basic facilities for the departed souls, public and
officials working there. The risk of working in a
mortuary is enormous; Cadavers pose the risk of
infection like tuberculosis, HIV, Hepatitis B and C
viruses to mortuary attendants. High risk of
psychological stress among mortuary attendants,
leading or contributing manifestations such as
alcoholism and substance abuse is present. It is
suggested that the staff should be educated on the risks
involved in their work and on the preventive measures
they could employ to minimize them. Measures like
stress management, vaccination, improved mortuary
hygiene and use of personal protective equipment
(PPE) need to be instituted as a matter of urgency.
Health Hazards, ©2016 JPAFMAT. All rights reserved

Introduction
In India, it is the common notion that
mortuary will be on the dirtiest corner of the
hospital. The mortuary is a place of mystery,
sadness, grief or repulsion and all hope, while
alive, that they will never need to visit such a
place. For families who have lost a loved one
to a sudden death, this becomes a reality.[1]
Working in a mortuary is an extremely
stressful experience, which is made worse in
India due to the large number of people dying
sudden violent deaths due to trauma and most
important the pitiable condition of mortuaries
throughout the country.[2]
Mortuary attendants face with various
hazards as they carry out their work in the
mortuary, though their health and safety
concerns have. Mortuary attendants and the
mortuary department, its operations and staff
have always been overlooked in terms of
resource allocation, overall supervision,
planning and policy. Particular concern is on
the little emphasis put on the health and
safety issues facing mortuary attendants.[3]

The exposure of mortuary attendants
to biological hazards is the main problem but
other aspects of occupational hazards like
psychological, chemical, ergonomic and
musculoskeletal hazards.
The hazards identified with mortuary
attendants are HIV/AIDS, tuberculosis and
formalin related morbidity. Very few
attendants always used face masks in the
course of their duties. Only meager number of
attendants had received at least one dose of
Hepatitis B vaccine. There was no association
between awareness of hazards and practice of
universal safety precautions.
The WHO estimates that three million
percutaneous exposures occur yearly among
35 million health care workers globally; over
90% occurring in developing countries.
Worldwide occupational exposure accounts
for 2.5% of HIV cases and 40% of Hepatitis B
and C cases among health care workers. As a
result of occupational exposure, an estimated
66,000 Hepatitis B, 16,000 Hepatitis C and up
to 1,000 HIV infections occur among health
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care
workers.
These
infections
are
preventable through infection control
measures which significantly reduce the risk
of HIV and Hepatitis transmission among
health workers.[4]
The report, presented to the National
Human
Rights
Commission
(NHRC),
highlighted how inhuman working conditions
are at state run postmortem centers, which is
exposing mortuary attendants to diseases like
tuberculosis, HIV, Hepatitis B, Hepatitis C.
The working conditions are such that,
at every step, they risk contracting biological
hazards like blood borne viruses and other
infections, including HIV, hepatitis and TB.
The workers are often forced to handle these
bodies (many have fluids and blood oozing
out) without gloves, masks and boots and full
body protective wear. In few mortuaries have
no access to clean drinking water, uniforms,
protective gear or even basic things like soaps
or sanitizers. There is no facility for these
workers to change or take a bath after they
have handled a body. At number of places
mortuary attendants are given minimal
number of pair of gloves and also expected to
reuse the gloves, which puts us at a very high
risk of contracting infections.
Majority of mortuary attendants are
illiterate and awareness of occupational
health hazards and the practice of universal
safety precautions among mortuary workers
are very poor. They have indulged into the
drug addiction and alcoholism. The poor state
of health their parents; the off springs are not
interested to join health services.
Globally, several government and
private agencies have conducted research
interviews with the working staff regarding
the working conditions of mortuaries. It was
emerged from the interviews with mortuary
staff; secondary trauma for families, delays by
health professionals and dehumanized
mortuary staff. There is a need for a change in
the way bereaved families are being managed
as well as revision of the environment for the
staff working in mortuaries.[2]
The hazards have had a huge impact
on worker’s productivity as shown by the high
absenteeism rates. Factors that are associated
with exposures to the hazards include;
inadequate resources to obtain safety gear
and equipment, under reporting of hazard

cases, unclear work procedures, poor
mortuary maintenance and housekeeping,
inadequate supervision and inaction on
reporting. Inadequate protective mechanisms
remain a major challenge in solving the
occupational health challenges among
mortuary attendants.
By improving the working conditions
in mortuaries, which will enhance the work
output of mortuary attendants, increase the
quality of mortuary services; reduce threats of
litigation and medical costs resulting from
treating exposures. The relatives of the
deceased will receive quality services and
satisfactory services when the mortuary
attendants are motivated and perform work
better.
Recommendations
Proper strategies to protect mortuary
attendants from the various occupational
exposures should be identified and
implemented. Facilities should establish
surveillance systems for registering, reporting
and management of occupational conditions
and exposures. These surveillance systems
will also help future similar studies to
overcome the challenges of self-reporting and
recall bias.
Safety measures to be implemented
include; enhancing workers safety by
providing safety devices such as auto
disable/retractable needles, blunt sutures and
adhesive tapes. Availability of good quality
PPEs should be ensured and adequate stock
maintained by the facility managers. Mortuary
attendants have a professional obligation to
use the PPEs, and should be trained,
sensitized and updated on issues related to
infection prevention and occupational risk
reduction.
Facility managers should ensure
adequate supervision on adherence to safety
measures,
and
provide
mandatory
immunization programs for their mortuary
attendants. Supervision is also highly required
in ensuring cleanliness of the mortuary and
enhancing a good conducive working
environment e.g. opening of windows for
proper ventilation, good housekeeping.
The mortuary attendants should be
trained on safety procedures and measures in
their workplace, and be provided with first aid
and emergency care skills for proper handling
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of injuries. A clear guideline of hazard
reporting and action should be put in place
and adequate communication of the same
done to all mortuary attendants. More
research should be done on occupational
health hazards facing mortuary attendants,
taking a keen interest on all possible health
hazards.
Standard guidelines on handling dead
bodies and ensuring safe working conditions
have been proposed.[5] Universal precautions
are simple infection prevention measures that
reduce the risk of transmission of disease
pathogens in the healthcare settings.[6]
Universal blood and body fluid precautions
require all body fluids to be treated as
infectious regardless of the source person’s
diagnosis. They mandate barrier protection
whenever there is potential contact between
the health care worker and non-contact skin
mucous membranes, blood and other body
fluids [7]. The risk of infection for health
workers depends on the prevalence of disease
in the patient population and the nature and
frequency of exposures. Universal precautions
include; hand washing after any direct contact
with body fluids, safe collection and disposal
of sharps, wearing of gloves before contact
with body fluids, non-intact skin and mucous
membranes, wearing a mouth mask, eye
protection mask, and a gown if blood or other
body fluids might splash, covering cuts and
abrasions, cleaning up spills of blood and
other body fluids and safe system for hospital
waste management and disposal.
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