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Editorial

On 18th May 2015, the person responsible for legalising the Passive euthanasia
was heavenly aboded. She is Late Ms Aruna Shanbaug. The young beautiful
Ms. Aruna Shanbaug, nurse by profession, working in King Edward Memorial
(KEM) Hospital, Mumbai was brutally sodomised after strangulation with a dog
chain by hospital cleaner Mr. Sohanlal Bharta Walmiki on 27th November 1973. The
is chamic damage suffered by her brain left her in Persistent vegetative state. The
incidences after the crime and the condition of Ms. Aruna led to the discussions
regarding the mercy killing of a person, which forced the Indian judiciary to take a
stand on this issue. As a result, passive euthanasia by means of withdrawal of life
support to patients in a permanent vegetative state was legalised in India by the
honourable Supreme Court of India on 7th March 2011. The Supreme Court in its
historic judgement specified two irreversible conditions to permit Passive
Euthanasia: (1) The brain-dead patients in whom the ventilator can be switched off
and (2) The patients in a Persistent Vegetative State (PVS) for whom the feed can be
tapered out and pain-managing palliatives can be added, according to laid-down
international specifications.
Euthanasia is a subject of debate. The countries like Belgium,
Netherlands, Colombia and Luxembourg have legalised euthanasia whereas
Australia, Mexico andThailand have criminalised it. But assisted suicide is legal in
Switzerland, Germany, Japan and Albania and in few states of the USA. When there
is such a difference of opinion, should euthanasia really be legalised? The supporters
of euthanasia argue that every person has a right to die a dignified and empathetic
death. They have the right to end their suffering if they wish to do so. Whereas the
opponents of euthanasia feel that it shouldn’t be the job of doctors as it’s their moral
responsibility to treat their patients until his/her last breadth as mirrored by the
Hippocratic Oath. Legalising it will deceitfully target the disabled and poor person.
Thus it’s a complex issue to be handled carefully. More weight on any one side of
the balance can bring down the weighing pan on the opposite side. So both
legalising and non-legalising have their own pros and cons. Only more and more
debates and discussions at national and international level by eminent scholars in the
field can bring some relief to the issue. Moreover it can be applied on a case to case
basis with caution under the guidance and supervisionof law.
I dedicate this editorial to all the staff members of KEM Hospital, Mumbai who
have taken care of Ms. Aruna Shanbaug without any self-motive for a period of 42
years.
……….. May the soul of Ms. Aruna rest in peace. May our prayers guide her on
her journey to our Creator……….Ms Aruna gave us the root map of euthanasia,
now it’s our turn to walk the path to bring new laws which are accepted by all the
needy……….
Dr Shankar M Bakkannavar
Editor – in – Chief
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Original Communication
Cross Sectional Study of Age Profile of Alleged Accused and Victims of
Sexual Offence
M.S. Kiran1, Shashidhar.C.Mestri2,

Abstract
Rape is a forcible ravishment of a women by a man. It is one of the
manifestations of her oppression and an expression of male chauvinism. Men still
persist in treating women or female children as a sex objects for satisfying their
lustor else to make money . The crime of rape not only damages the dignity of a
women as a person and darkens her entire future but also undermines the dignity
of all women .
Decades of fighting to change society’s attitude has a little effect . Apart from
subjecting the female to cruelty and sexual assault women has to further bear the
strictures of the society that blames her in some way for a crime of which she is
the victim , not the perpetrator .
A female child is victimized from birth to maturity and even post menopause. Girls are
born into a secondary status and married off. If dowry is meager, girl is subjected to
ridicule, criticism, or denigration by means of physical or mental torture.
This study has been taken by me to high light the incidence of sexual offences
related to age in Bangalore city.
Key words: Accused; Victim; Age; Sexual offence; Rape
© 2015 Karnataka Medico Legal Society. All rights reserved.

Introduction
Legally, sexual harassment is a form of
sex discrimination , an illegal behavior
that creates differential barriers for
women as opposed to men . Sexual
harassment presents women as a group
with a onus of stress , distraction , and
dissatisfaction not experienced by most
men .Women are in danger of being
sexually assaulted throughout their lives .
Although stranger rape is the most feared
form of sexual violence , there is alarming
evidence to show that sexual assault by
known persons is far more common than
has so far been recognized . The problem
exists to a large extent in homes in
India, where male family members are
known to abuse women and girl children
1
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in the household. In Sofi Sinozich’s study of
college students and nonstudents, the
offender was known to the victim in about
80% of rape and sexual assault
1
victimizations. Above all there are few
incidences where persons have misused
their authorative powers to outrage the
modesty of women under their custody
like rape of a patient by doctor, police
custodial rape occurs in police lock-ups,
junior colleagues by seniorofficers and
most ashamed is the students by the
teachers etc. Section376-B to 376-D of the
IPC are introduced to comprise a group of
sections creating a new species of rape, the
so called custodial rape wherein the offence
is committed by those persons who happen
to occupy supervisory positions indulging in
having sexual intercourse with a woman in
his custody. It is either by inducing or
seducing the woman after taking advantage
Page 4
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2

of his official position. In view of alarming
rise in sexual offences, an attempt has been
made to study the age of victim and accused
and the reasons for rise in various age
groups. Bangalore,city with cosmopolitan
culture has attracted people from all the
corners of the country even small
percentage of foreigners because of its
culture, climatic conditions and no threat
of natural calamities . More important,
locals are soft spoken & mild in character &
behavior accommodating people of all walks
of life. With the population nearly one
crore and increasing day by day, leading to
unrest, poverty harboring of many criminals
including sexual offenders. Often there is
no provision of secured transport facilities
from the companies for their women
employee . No provision of secured
separate cabins at work place and coeducational institutions etc, have facilitated
sexual crime
rate
growth.Karnataka
Government has enacted various laws to
ensure equal rights to women and to
prevent violence against them. It also aims
tocounter social discrimination.
The Karnataka Mahila Abhivrudhi Yojane
(KMAY) Cell was started in the Directorate
and came into force from 3-5-2003. It aims
at monitoring the scheme for inter-sectorial
allocation of funds for women to ensure
gender equality. It also integrates women in
the mainstream of development. The strategy
of the scheme is to earmark one third of
resources for women in
individual
beneficiary oriented schemes. The labour
intensive schemes of various departments of
Government come under KMAY. During the
year 2013-14, 25 departments have identified
301 schemes. During the year 2014-15, 25
departments have identified 237 schemes.
Rape has been treated through history with
silence.No age group is spared but study
shows victims of rape happen to be of
different age group. But children,
adolescents and young women are the main
targets. An increasing trend in the incidence
of rape has been observed during the periods
2009 - 2013. These cases show an increase
of 3.6% in 2010 over 2009 and an increase
JKAMLS Vol 24(1) Jan - Jun 2015

of 9.2% in the year 2011 over the year 2010.
There is an increase of 3.0% in the year 2012
over 2011. Further an increase of 35.2% in
the year 2013 over 2012. And 12.9% of rape
cases were reported in Madhya Pradesh
(4,335 out of 33,707 cases) followed by
9.8% in Rajasthan (3,285 cases), 9.1% in
Maharashtra (3,063 cases) and 9.1% in Uttar
Pradesh (3,050 cases). It is very
disheartening to note that Delhi Union
Territory has reported the highest crime rate
of 18.6 as compared to national average of
3
5.7.
There were 33,764 victims of rape cases in
the country during the year 2013. 13.1%,
4,427 out of 33,764 of the total victims of
rape were girls under 14 years of age. In
Karnataka 152 cases were reported out of
them Bengaluru witnessed10 cases. While
26.3%, 8,877 victims out of 33,764 were
teenaged girls,14-18 years (Karnataka 396 &
Bengaluru 24 cases). And 46.1%, 15,556
victims were women in the age-group of 1830 years (Karnataka 375 & Bengaluru 37
cases). However, 13.8%, 4,648 victims were
in the age-group of 30-50 years (Karnataka
91 & Bengaluru 09 cases), while 0.7%, 256
victims were over 50 years of age (Karnataka
4
16 & Bengaluru 01 cases).
Material and Methods
The study is a cross – sectional study. The
study was carried out in the Department
of Forensic Medicine, Dr. B. R. Ambedkar
Medical College, Bangaluru, over a period
of May – 2005 to September – 2006. A
total of 93 cases were examined. Out of
them, 51 cases were accused and
remaining 42 were victims. Relevant
information was collected from police,
study subjects, parents, relatives and eye
witnesses wherever present.
Observations &Results
Agewise distribution of victims was shown
in Table No. 1. Majority of victims, 21 out
of 42 amounting to 50 % were between
16 – 20 years. Followed by 10 cases
amounting to 23.8 % were between 11– 15
years. And 4 cases amounting to 9.5 % were
between 6 – 10 years. Children below 5
Page 5
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Discussion
Age of the victims and accused involved
in offence is very important parameter.
The consent of a female below 16 years
(now 18 years) for sexual intercourse is
not valid. Person below 18 years are minor.
In majority of cases victim belonged to
teenage group and hardly four were
above 20 years. One victimwas aged 25
years married and having two years oldchild.
The gullible are young, innocent and
ignorant of consequence of sexual
indulgence. Physically handicapped and
mentally challenged females are often
victimized. Also fall prey for monetary gain
or for gifts, lavish life, etc. In this age group
they are socially active. They are engaged in
going to school, college & for job. Seven
out of 42 which amounts to 16.6% were
under 10 years of age. And one of them
was male victim (Sodomy).Victims
of
younger age group usually don’t have
power
to
resist
and
are
easily
manipulated and pressurized by accused
JKAMLS Vol 24(1) Jan - Jun 2015

Among alleged accused, as shown in
Graph I, maximum number, 31 out of 51
amounting to 60.8% were between 21 –
30 years. Fifteen cases amountingto 29. 4 %
were between 15 – 20 years. Three cases
amounting to 5.9 % were between 31 –
40 years and two cases amounting to 3.9
% were above 40 years. Majority of accused
belonged to pubertal age. It may be because
of hormonal changes and other reasons cited
later.

Graph I: Distribution of accused
according to their age
Frequency %

years were not spared amounting to about
7.1 % and the same number of cases
noted between 21 – 30 years. There was
onecase of sodomy, victim above 31 years of
age. The study indicates puberty is the most
vulnerable period for victims. Probable
reason being the girls look more attractive
with well-developed secondary sexual
characters. Followed by pre pubertal age
and children are easy targets because of
the absence of possible pregnancy risk.
There is no resistance offered and haunted by
myths. In old age, females are often sexually
assaulted out of revenge and or by sexually
pervert accused.
Table 1: Agewise Distributionof victims
Age in years
No.
%
1- 5
3
7.1
6 –10
4
9.5
11 – 15
10
23.8
16 – 20
21
50
21 - 25
3
7.1
26 - 30
0
0
Above 30
1
2.1
Total
42
100

100
50

60.8
29.4

5.9

3.9

0
11 – 20 21 – 30 31 – 40

> 40

Age group (Years)

to surrender to the circumstances. The
sexual assault on children and she ass is
observed in some rural areas. It is as a result
of myth that it cures sexually transmitted
disease, gonorrhea. In case of accused,
majority , 31 out of 51 amounting to
60.8% were between 20 – 30 years .
Probably men around puberty are more
prone because of hormonal changes
making them to deviate towards sexual
crime. Psychiatry disorderssuch as delusion,
schizophrenia, antisocial personality disorder
(ASPD) in accused may result in sexual
crimes. Many researchers have noted sexual
undertone in serial killers who are often
5
males. The other psychiatry disorders
initiating sexual assault are impulse,
pedophilia and hypoactive sexual desire
disorders. On comparison
of
age
incidences among victims between my
study and that of Dr. Bhooshan Rao’s
study, it is observed that the majority of
victims involved in my study fell in
Page 6
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between 16 to 20 years, 21 cases which
amounts to 50% . As per Dr. Bhooshan
Rao’s study majority of victims fell in
the age group between 11 to 15 years, 20
cases out of 46. The youngest victim
observed in my study is 3 years old and
was same in the study of Dr. Bhooshan
6
Rao.
In a study conducted by Roy Chowdhury et
al, results showed that out of total 80 cases
studied, 30 cases (37.5%) belonged to the
age group of 16-20year. It issame in our
study. It is closely followed by 28 cases
(35%), 70 belonging to the age group of 1015 year. Only 2 cases (2.5%) were above 30
7
years of age. Chandresh Tailor et al, reported
in their study that the maximum percentages
of the victims were in the age group of 14-17
years (i.e. 71.6%). The mean age was 16
years, noted same in our study. The
indulgence in sexual activity was even
observed at the age of 9 years ranging
8
upwards up to the age of 23 years. D
McDermott et al in their study of total 890
cases had noted that 59% of cases were in
9
the age group of 16 to 30 years. CAI
Yiming and Daniel Fung had noted in
their study of child sexual abuse in
Singapore. A review of 38 cases have
shown in a retrospective study that most
cases of child sexual abuses were young
(74% below age of 9) and female
(78.5%). The perpetrators who were males
and usually known to the victim . Young
children were especially vulnerable as
they could not resist nor verbalize their
abuse to adults . Fondling (44.3%) was the
most
common
form
of
sexual
10
abuse. SofiSinozich, BJS Intern Lynn
Langton in their study for the period of
1995–2013 had observed females of 18 to 24
age had the highest rate of rape. Sexual
assault victimizations was more compared to
females in other age groups. Within the 18 to
24 age group, victims could be identified as
students enrolled in a college, university,
trade school or vocational school or as
nonstudents. Among student victims, 20% of
rape and sexual assault victimizations were
JKAMLS Vol 24(1) Jan - Jun 2015

reported to police, compared to 32% reported
1
among nonstudent victims age of 18 to 24.
Conclusion
The ill effect of TV, cinema and
uninterrupted, uncensored internet facility
and easy to access even on mobile cannot be
ignored. It has left telltale evidence on
adolescent and youth. A study has been done
in USA on internet initiated sex crimes. The
young age encourages exploring wrong
deeds of any nature and sometimes it can be
an impulsive act. Internet is one of the
greatest inventions. But unfortunately used
for unlawful activities from pornography to
terrorist activities. Busy parents, more so
working folk are unable to keep watch on
activities of children who are vulnerable for
illegal activities. This is more common in big
cities.
Charges of rape is very easy to make, hard to
prove and even harder to dis prove! Court
insists on corroboration of the complainant’s
story. Thus medical evidence becomes a
valuable piece of evidence on the
following issues.
Question of age:
The prosecution should prove that the
age of the victim is below the age of
consent in consensual sexual act.In accused
one should assess whether juvenile or
otherwise to decide severity of punishment.
The prosecution relies on
a) Birth Certificate.
b) School leaving Certificate and when in
doubt,
c) Medical certificate- An Age Certificate
issued by competent Doctor
Provisions in Law for Victim and Tips to
Curb Sexual Atrocity:
1. The amendments in 375 IPC, 53 Cr. PC,
357 (C) Cr. P.C, Protection of Children from
Sexual Offences (POCSO) Act, 2012etc. are
boon to victims. They have tightened noose
around perpetrator. The women at risk must
know following.
2. Training in self-defense techniques and
use of pepper gun to defend. Chilli
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Powder can be used by those who cannot
afford pepper gun.
3. Victim must file FIR at the nearest
police station, collect a copy of the same
at free of cost,according to Sec. 154(2)
Cr. PC .
4. Victimmust approach a registered
medical practitioner and get examined at
the earliest.Delay results in loss of valuable
trace evidence.
5. Victim must demand the person who
has raped her to get medically examined
immediately.
6. Victim must take care not to change her
clothes. She should avoid bath until the
complete medical examination is over.
Victim can hire a lawyer of her choice.
7.Victim must go to police station
accompanied by a male.Even police cannot
summon any female to police station. (160
Cr.PC)
8. Late nightparties/ social activities should
be avoided. If unavoidable attend only along
with malecompanion.
9. For safety go for adequate security, CCTV
coverage in schools, colleges and public
places.
10. Women should not take drop by
strangers. Must avoid blind dates, dating
acquaintances over the internet social sites,
etc.
Conflict of Interest: None declared
Ethical Clearance:
Ethical Clearance from Institutional Ethical
committee was taken. Also I confirm that no
monetary benefits were required and were
not availed from any source.
Acknowledgement:
I wish to acknowledge and thank Dr. B. M.
Nagaraj Professor and Head of Department
of Forensic Medicine, Dr. B .R. Ambedkar
Medical College and other staff members.
I am also grateful to the staff in the
department
of
OBG,
Microbiology,
Radiology and Pathology. I thank all the

JKAMLS Vol 24(1) Jan - Jun 2015

police officers, subjects of my study and
their relatives for the valuable information
provided .
References
1. Sofi Sinozich, Lynn Langton. Rape and
sexual assault victimization among
college-age Females: 1995–2013. Bureau
of Justice Statistics. December 2014:
NCJ 248471; 1
2. Krishan Vij. Medico Legal Examination
of living. In: Text Book of Forensic
Medicine and Toxicology. 5thed. New
Delhi: Elsevier, 2011: p.309
3. National Crime Records Bureau., Crimes
in India, Ministry of home affairs. New
Delhi: Government of India.2013. Crime
in India. p 83.
4. National Crime Records Bureau., Crimes
in India, Ministry of home affairs. New
Delhi: Government of India 2013: 397-8.
5. Pillay VV. Sexual Jurisprudence. In:
Text of Forensic medicine & Toxicology.
15th ed. Hyderabad: PARAS, 2010: p.
106-08
6. Bhooshana Rao, I. Sexual offences, a
statistical study. Jr. of the I.M.A 1955:
25(5); 176-79
7. Roychaudhury UB, Bose TK, Prasad R.
Rape: Its medico legal and social aspect.
J Indian Acad Forensic Med 2008; 30(2):
69-71
8. Tailor C, Govekar G, Patel G, Sylajiya
D. The profile of age in cases of victims
of sexual Offence.
J Indian Acad
Forensic Med. Oct-Dec 2010, 32(4): 30307
9. McDermott S, McBride B, Gorman M.
Sexual assault statistics from the
Republic of Ireland for 2004-2005.
Medicine Science and Law 2008; 48(2):
142- 47
10. C A I YIMING, Daniel fung. Child
sexual abuse in Singapore with special
reference of medico – legal implications,
A review of 38 cases. Medicine
Science and Law 2003; 43(3): 260 – 66.

Page 8

Original Communication
Estimation of Age by Study of Appearance of Ossification Centres in the
Wrist and Elbow Joint by Radiological Examination of School Children in
Vijayapur, Karnataka
Dileepkumar KB1, Shivakumar P2, Dharmaraya Ingale3, E.S.Goudar4

Abstract
The estimation of age between 5 to 7 years is of considerable importance and comes up
frequently in medico-legal aspects such as5years- Indian railways act and for school admission
7 years- Criminal responsibilities(82IPC)
Objective: Estimation of age between 5 to 7 years with reference to appearance of
ossification centres in the wrist and elbow joint. Study design: cross sectional study.
Materials & Methods: A study of x-ray of wrist and elbow joint carried out between July
2006 to June 2007 in the Department of Forensic medicine and Toxicology, Al- Ameen
Medical College, Vijayapur. Results: In this study period total study group sample size
collected was 51 subjects, among which 33(64.7%) were boys and 18(35.3%) were girls.
The mean height and weight of the male children was 114cm and 19kgs and females
116cm and 19kgs. By dental examination it was observed that 26(78.8%) boys and
17(94.4%) girls had their first permanent molar teeth. The average age of appearance of
ossification centre at medial epicondyle and lower end of ulna for boys was 6.7 years and
for girls it was 6.6years.
Keywords: Dental examination, molar teeth, ossification centre, medial epicondyle, ulna.
© 2015 Karnataka Medico Legal Society. All rights reserved.

Introduction
India is a vast country with multiple religion
and language, most of them are illiterate and
do not maintain proper birth certificate. Most
of the times Forensic men are called upon to
give expert opinion about the age of child.
Accurate estimation of age is a challenge for
any forensic expert from time immemorial.
The study of ossification centre has been
carried out so far in India indicates that there
is a divergence in the pattern of their
appearance in various regions of our country
and in different socioeconomic groups. So it
was felt that this problem should be studied
extensively in all its aspects and adequate
1

Assistant Professor, 2Post graduate, Department of Forensic
Medicine, Bengaluru Medical College & Research Centre,
Bengaluru, 3Professor, Department of Forensic Medicine
and Toxicology, BM Patil medical college, Vijayapur,
4
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Correspondence: Dr.Dileepkumar KB, +91 9591780922
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data is collected for Vijayapur region, based
on sufficiently comprehensive observation.
Until the end of 19th century scientific study
of age determination was not made due to
unavailability of reliable scientific tool.
Accidental discovery of X-ray by Wilhelm
Conrad Roentgen on November 8th,1895
came as great boon to helping tool in age
determination (1).After going through
available literature lot of research work
regarding estimation of age has been done in
adolescent and adult, but very less work has
been done in the age group of 5 to 10 years.
Pryor (2) in 1921 carried out radiological
study by studying appearance of ossification
centre of bones. He studied 554 subjects
(male and female) between the age group of
3 months to 14 years. He concluded the
study with following observations:
Ossification appear earlier in females
Ossification is bilaterally symmetrical
Page 9
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First child ossify earlier than those of
subsequent children
Variation in the ossification is a heritable
trait
Saquib Khan et al(3) in 1993 analyzed
radiographs of hand including lower end of
radius, lower end of ulna, carpal bones,
metacarpal bones and phalanges of 193
subjects between the age group of 1 to 14
years revealed that the appearance of
ossification centre in Indians is later when
compared to western countries. Krogman(4)
observed that one pair of bilateral
ossification centre may appear in a different
time than the other centre of pair but the
degree of such asymmetry is usually slight.
Materials and Methods
A study of x-ray of wrist and elbow joint
carried out between July 2006 to June 2007
in the Department of Forensic medicine and
Toxicology, Al- Ameen Medical College,
Vijayapur. The material for the study
consists
of 51
apparently
healthy
subjects(33boys and 18 girls) between age
group of 5 to 7 years of National primary
private school and Govt. primary school,
Torvi village, Vijayapur.
For conducting the study, a proforma was
designed to collect all the relevant
information from the subjects. It includes the
facts regarding religion, identification mark,
consent, education, height, weight and dental
examination findings, after which children
were subjected for radiological examination
with the consent of Head of the Institution.
Subjects were made to lay their hand on Xray cassette, PA view of elbow joint, AP and
lateral view of wrist joint were taken. Right
side was chosen. Children and technicians
were covered with lead aprons to prevent
them from exposure to radiation. Subjects
were exposed to 60mA of X-ray with energy
of 50KV to obtain an x-ray.
Results & Discussion:
In this study period total sample size
collected was 51 subjects, among which
33(64.7%) were boys and 18(35.3%) were
girls (figure 1). The results are tabulated and
JKAMLS Vol 24(1) Jan - Jun 2015

findings are compared with the results of
other workers.
The mean height and weight of the male
children was 114cm and 19kgs and females
was 116cm and 19kgs (table 1). Appearance
of ossification centre has no relation to the
height and weight of the person. In some
case children with lesser height and weight
compared to average height and weight of
the particular age group, ossification centre
had appeared and teeth was erupted, children
having more height and weight compared to
the average height and weight of the
particular age group, ossification centre was
not appeared and teeth was not erupted.
Hence appearance of ossification centre has
no relation to the height and weight of the
person.
By dental examination it was observed that
26(78.8%) boys and 17(94.4%) girls had
their first permanent molar teeth (figure 2). It
indicates that the eruption of 1st molar teeth
is much earlier in girls compared to boys.
This results correlates with the study done by
Rakhi Gupta et al (5) stating that a
comparison of the values obtained from
groups 1 and 2 showed that permanent
mandibular first molars erupted earlier than
permanent mandibular central incisors, and
girls had earlier eruption of both these teeth
as compared to boys, the differences were
statistically significant. Comparison of the
eruption values in our study with the values
obtained in the study by Logan and Kronfeld
revealed
statistically
significant
(6).
differences
The average age of appearance of
ossification centre at medial epicondyle and
lower end of ulna for boys was 6.7 years and
for girls was 6.6years (table2) & (table3).
Davis and Parson came with a conclusion of
medial epicondyle appears at the age of 5
years in both males and females and he has
not commented on lower end of ulna, in the
present study medial epicondyle and lower
end of ulna appeared late compared to his
study i.e. appearance of ossification centre is
later in Indians compared to western
countries, so this study agrees with the
literature (7). Bajaj study in Delhi population
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observed that medial epicondyle appears at 5
to 7.4 years in females and lower end of ulna
appears at age of 6.5 years to 7.4years in
males and came with conclusion that

appearance of ossification centre occurs
earlier in females (8).

Table 1: Distribution of study group based on height and weight
Sl. No
Sex
Number
Mean height
Mean weight
01
Boys
33
114cm
19kgs
02
Girls
18
116cm
19kgs
Fig. 2: Distribution of study group based on the eruption of 1st molar teeth
E: erupted and NE: not erupted

Conclusion
The following conclusions are derived from
the study:
Ossification centre appears earlier in
females.
Teeth eruption occurs earlier in females.
Centre for medial epicondyle as appeared
earlier in females that is at the age of 6
JKAMLS Vol 24(1) Jan - Jun 2015

years 6months when compared to males
6years 11months.
Centre for lower end of ulna appeared
much earlier in females, which is at the
age of 6years 6months when compared to
males 6year 11 months.
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Table 2: Finding the mean age based on appearance of ossification centre in Boys of
age between 5 to 6 years.
Sl. No
Age of appearance of medial
Age of appearance of
epicondyle
lower end of ulna
1
6.6yrs
6.9 yrs
2
6.7yrs
6.5 yrs
3
6.7yrs
6.7 yrs
4
6.7yrs
6.7 yrs
5
6.8yrs
6.7 yrs
Mean age
6.7yrs
6.7 yrs

Table 3: Finding the mean age based on appearance of ossification centre in Girls of
age between 5 to 6 years.
Sl. No
Age of appearance of
Age of appearance of lower
medial epicondyle
end of ulna
1
6.5 yrs
6.6 yrs
2
6.6 yrs
6.9 yrs
3
6.6 yrs
6.5 yrs
4
6.5 yrs
5
6.4 yrs
Mean age
6.6yrs
6.6 yrs
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Pattern of Histopathological Changes in Lungs, Liver and Kidneys in
Cases of Organophosphate Insecticide Poisoning
Viswanathan KG1, Srijith2, Santhosh CS3, Siddesh RC2, Anupam Datta2, Ashok Gupta2
Abstract:

Histopathological studies of viscera inorganophosphate poisoning cases help the autopsy
surgeon in finding out the secondary causes of death. Microscopy of three visceral
organs, lungs, liver and kidneys of 40 cases of organophosphate poisoning were studied
and the changes correlated with the duration of survival post consumption. By knowing
the exact histopathological change in these organs it is easier to attribute the death to a
failure of one of these organs as a consequence of organophosphate consumption.
Knowing the rapidity of involvement of an organ is beneficial to the treating physician as
well thereby helping him reduce the morbidity and hence mortality.
Keywords: Organophosphate poison,Histopathology, lungs, liver, kidneys,cause of death
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Introduction:
Organophosphates
constitute
a
heterogeneous category of chemicals
specifically designed for the control of pests,
weeds or plant diseases. Their application is
still the most effective and accepted means
for the protection of plants from pests, and
has contributed significantly to enhance
agricultural
productivity
and
crop
yields.1Their common availability renders
organophosphate insecticidepoisoning a
worldwide health issue with a high fatality
rate, especially the suburban and rural
population. Most of these pesticide
poisoning and subsequent deaths occur in
developing countries following a deliberate
self-ingestion of the poison.2It is roughly
estimated in India that 5 to 6 persons per
lakh population die due to poisoning every
year and the commonest cause of poisoning
in India and other developing countries is
organophosphorus compounds.3
In every centre carrying out medico legal
work, autopsies of poisoning cases form a
sizeable group and the autopsy surgeon is
required to give his opinion regarding the
final cause of death which in most cases can
1
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only be attributed after looking into the
chemical analysis report from the Forensic
Science Laboratory and the histopathological
reports of the viscera sent to the Department
of Pathology. In most of the cases death may
occur immediately due to respiratory centre
and muscle paralysis after consuming poison
or may be delayed for days or weeks
together. Delayed causes of death may be
due to ARDS, respiratory paresis, liver
failure and renal failure. In the latter cases
the determination of exact cause of death
may be difficult as external appearance may
not give any clue and the internal
examination may sometimes not reveal
anything much on a gross examination.
Histopathological examination can reveal
such pathologies in major organs like lungs,
liver and kidneys where the poison acts, gets
absorbed and is finally eliminated. This
study is being conducted with an aim to
know the progressing effects of the
insecticide on the organs and to give a much
clearer opinion regarding the cause of death.
Materials and Methods:
This study was carried out in the Department
of Forensic Medicine & Toxicology in
collaboration with the Department of
Pathology, JJM Medical College for a period
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of 1 year with a sample size of 40 cases. It
was ensured that in all 40 cases of ingestion
of organophosphate, the three organs, lungs,
liver and kidneys were collected in 10%
formalin and sent for histopathological
examination to Dept of Pathology. The
routine viscera were sent to the FSL for
chemical analysis. Duration of survival in
hours was noted in all cases. Cases which
were treated in the hospital with a doubtful
history of organophosphate consumption
were excluded from the study.
Results:
The duration of survival post consumption
has been divided into 3 categories: Those
who survived for less than 24 hrs (<1 day),
24hrs to 72 hrs of survival (1-3 days) and
more than 72 hrs of survival post
consumption (>3 days).Of the 40 cases, 6
cases(15%) survived for a duration of less
than 24 hrs,8 cases(20%) survived for a
duration between 24 and 72 hrs and 26
cases(65%) survived for a maximum
duration; i.e more than 72 hrs as shown in
Table 1.
Table 1: Duration of survival of 40 cases
Duration of
No. of
Percentage of
survival
cases
cases
6
15%
<24 hrs
8
20%
24-72hrs
26
65%
>72 hrs
Liver: Of the 40 specimens of liver sent for
histopathological examination, congestion of
the liver was observed in 21 cases(52.5%),
followed by 8 cases(20%) showing fatty
changes in the liver, 4 cases(10%) revealed
centrilobular necrosis and 5 cases(12.5%) of
alcoholic hepatitis and 2 cases(5%) of
sinusoidal dilation of the liver as depicted in
Table 2. All cases (6 cases-100%) which had
a survival for duration of less than 6 hrs
showed congestion of the liver.Cases with a
survival between 24 hrs and 72 hrs showed a
congestion of liver in 4 cases (50%), and 2
cases (25%) each showed fatty changes and
alcoholic hepatitis. Cases with a survival
beyond 72 hrs showed congestion in 11 cases
(42.3), fatty change in 6 cases (23%),
JKAMLS Vol 24(1) Jan - Jun 2015

centrilobular necrosis in 4 cases(15.3%),
alcoholic hepatitis in 3 cases(11.5%) and
sinusoidal dilation of liver in 2 cases(7.69%)
as shown in Table 3.
Table 2: Histopathological changes in the
liver in 40 cases
HPE findings
No. of Percentage
cases
of cases
21
52.5%
Congestion
8
20%
Fatty changes
4
10%
Centrilobular
necrosis
5
12.5%
Alcoholic
hepatitis
2
5%
Sinusoidal
dilation
Table 3: Comparing the changes in the
liver with the duration of survival
HPE
Duration of Survival
findings
<24 24hrs- >72 hrs
hrs
72 hrs
6
4(50%) 11(42.3%
Congestion
0
2(50%) 6(23%)
Fatty
changes
0
4(15.3%)
Centrilobula 0
r necrosis
0
2(50%) 3(11.5%)
Alcoholic
hepatitis
0
0
2(7.69%)
Sinusoidal
dilation
6
8
26
Total
Lungs: As shown in Table 4,of the 40
specimens sent, congestion of the lungs was
observed in all cases. Associated with
congestion, 2 cases showed changes of
bronchopneumonia and remaining 38 cases
revealed necrosis of epithelium with
formation of hyaline membrane. Congestion
of the lungs was seen in all cases which had
a survival upto 72 hrs. Cases with a survival
beyond 72 hrs showed congestion in 26 cases
(100%). Necrosis of epithelium, with
formation of hyaline membrane was
observed in 38 cases (95%), changes of
bronchopneumonia in 2 cases (5%) as
described in Table 5.
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Table 4: Histopathological changes in the
lungs in 40 cases
HPE findings
No. of Percentage
cases of cases
Congestion
40
100%
Suggestive of
38
95%
ARDS
Changesof
2
5%
bronchopneumonia
Table 5:Comparing the changes in the
lungs with the duration of survival
HPE findings
Duration of Survival
<24
24>72
hrs
72
hrs
hrs
Congestion
0
0
26
Suggestive of
0
0
38
ARDS
Changes of
0
0
2
bronchopneumonia
Kidneys: Of the 40 specimens sent,
congestion of both the kidneys was observed
in all cases. Associated with congestion,
features such as necrosis, degeneration and
regeneration of tubular epithelium suggestive
of acute tubular necrosis were observed in 34
cases and tabulated in Table 6. Congestion of
the kidneys was seen in all cases which had a
survival upto 24 hrs. Congestion associated
with necrosis, degeneration and regeneration
of tubular epithelium was observed in 8
cases (100%) within duration of survival of
24-72 hrs and 26 cases (100%) beyond
duration of 72 hrs survival as shown in Table
7.
Table 6: Histopathological
kidneys in 40 cases
Microscopic
No. of
changes
cases
Congestion
40
Suggestive of 34
ATN

changes in the

JKAMLS Vol 24(1) Jan - Jun 2015

Percentage of
cases
100%
85%

Table 7: Comparing the changes in the
kidneys with the duration of survival
HPE
Duration of Survival
findings
<24 hrs 24-72 >72 hrs
hrs
Congestion
40
+
+
Suggestive
0
8
26
of ATN
+ indicates congestion was associated with
features suggestive of ATN
Discussion:
It is interesting to note in the present study
that
the
deliberate
ingestion
of
Organophosphate with suicidal intention is
more common in males (65%) compared to
that of females (35%) and is consistent with
the studies conducted by SrinivasRao et al4,
Gannur DG et al5, Agarawal et al6, contrary
to the studies conducted by Chataut J et al2,
Paudyal BP et al7.
The histopathological findings in the liver in
the present study were compared with the
findings of the study conducted by Seema SS
& Tirpude BH8. As depicted in Table 8,
congestion of the liver was appreciated in a
maximum number of cases in both the
studies, 52.5% in the present study and
46.51% in the comparative study, followed
by fatty changes in the liver of 20 % of cases
in the present study compared to 34.88%
centrilobular necrosis of the liver was seen in
10% of cases in the present study compared
to 9.30% in the comparative study. The
microscopic feature least seen in the present
study was the sinusoidal dilation of the liver
amounting to 5% and the microscopic feature
least seen in the comparative study was
alcoholic hepatitis of 2.33%.
Poison and toxin which are released during
metabolism and hemolysis results in organ
failure as a consequence of ARDS in lungs,
Centrilobular necrosis in the liver and acute
tubular necrosis of the kidneys. Release of
cytokines such as activated macrophages and
activated neutrophils results in formation of
hyaline membrane resulting in a stiff lung.
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Bronchopneumonia may be attributed due to
aspiration.

as well thereby helping him reduce the
morbidity and hence mortality.

Table 8: Comparison between two studies
on the HPE findings in the liver
HPE findings Present Seema SS&
study
TirpudeBH
study
52.5%
46.51%
Congestion
20%
34.88%
Fatty
changes
10%
9.30%
Centrilobular
necrosis
12.5%
2.33%
Alcoholic
hepatitis
5%
6.98%
Sinusoidal
dilation

Conflict of Interest: None declared

Conclusion:
In the present study which mainly
concentrates on the histopathological
findings it is to be noted that all the organs
(lungs, liver and kidneys) sent for
histopathological examination showed some
effects of the poison ingested.
The liver is the main organ for detoxification
of poison and the kidneys are the main
organs of excretion of the poison and this
fact was evident from the congestion
appreciated in these organs. Features such as
ARDS secondary to ingestion was observed
in all cases with a survival beyond 72 hrs.
Features in the kidneys involving the tubules
(degeneration, regeneration and necrosis)
were appreciated in almost all cases.
Through this study, the confusion among the
autopsy surgeon regarding the final cause of
death is minimised. A clearer and specific
opinion regarding the cause of death can be
opined in all cases showing features of
ARDS, and death can be opined as
respiratory failure as a result of
organophosphate poisoning, and in cases
showing acute tubular necrosis, the cause of
death can be opined as acute renal failure as
a result of organophosphate poisoning.
Knowing the rapidity of involvement of an
organ is beneficial to the treating physician
JKAMLS Vol 24(1) Jan - Jun 2015
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Combined Analysis of Total Creatine Kinase in Serum and Myoglobin in Urine to
Investigate Skeletal Muscle Trauma in Medico legal Autopsies
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Abstract:
Death of human being means cessation of all biological functions that sustain a living in that
man. It can be natural of unnatural. Unnatural deaths could be due to road traffic accidents,
burns, electrocution, Poisoning, hanging, physical torture, gunshot etc. Traumatic deaths
due to physical torture result in muscle damage (Rhabdomyolysis), which can lead to serious
life threatening conditions like acute renal failure. Sometimes the poisoning deaths though
non traumatic can also present with increased biochemical markers due to muscle damage.
Hence the additional investigations which are necessary at autopsy while dealing such cases
have been discussed.
Keywords: Death; unnatural, traumatic, rhabdomyolysis, biochemical markers
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Introduction:
According to sec. 46 IPC, The word "death"
denotes the death of a human being unless the
contrary appears from the context.1 The Indian
Penal Code fails to define death and for all
practical purposesdeath is considered as
cessation of all biological functions that sustain
a particular living organism. Death can be a
result of (a) Natural disease like myocardial
infarction, tuberculosis (b) Trauma due to road
traffic accidents, burns, electrocution (c)
Suicide due to Poisoning, hanging, burns (d)
Homicide due to physical torture, gunshot etc.
Physical torture results in muscle damage
(Rhabdomyolysis), which can lead to serious
life threatening conditions like acute renal
failure. Thorough investigations and analysis
of such incident is often lacking in relation to
medical approach. Poisoning deaths though
non traumatic in origin can also present with
1
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increased biochemical markers and renal
failure due to muscle damage. Hence, in order
to ascertain the facts related to such deaths,
certain laboratory tests may be required in
addition to other investigations at autopsy.
Aim: The aim of the study was to determine
the level of total creatine kinase in serum and
myoglobin in urine in cases of traumatic
deaths, non-traumatic deaths like poisoning
and natural deaths of cardiac/ non cardiac
origin.
Materials and Methods:
The study was conducted in the Department of
Forensic Medicine, Kasturba Medical College,
Manipal during the year 2011 to 2013. Ethical
committee clearance was obtained prior to the
commencement of the study from Institutional
Ethical Committee. The dead bodies were
preserved in the cold chamber if autopsy could
not be done immediately. The traumatic and
non-traumatic rhabdomyolysis cases were
included in the study. Traumatic cases were of
road traffic accident, fall from height, assault,
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hanging, burns, and electrocution. Non
traumatic cases were of poisoning. The
putrified bodies and cases with history of
muscular diseases or dystrophies were
excluded from the study group.
Blood collection
Blood was collected from the subclavian vein
after reflecting the pectoralis major and
pectoralis minor muscles with sterile needle
and syringe of 5 mL capacity. Blood was
preserved in sterile plain vials and transpoted
in cardboard box to the Biochemisrtry
laboratory, KMC, Manipal. Blood was
centrifuged and serum was obtained. Total
creatine kinase level was estimated in the
serum by UV kinetic NAC activated method
using Roche Cobas 6000 within 2 hours of
completion of autopsy.

Urine collection
Urine from the urinary bladder was collected
after opening the abdominal cavity and
puncturing the bladder with sterile needle and
syringe of 5 mL capacity. Urine was preserved
in sterile glass bottle without any preservative.
Presence of myoglobin in urine was detected
by reagent strip method in the clinical
laboratory of Kasturba hospital, Manipal.
Results and Observations:
This was a prospective study of 69 autopsy
cases. The gender wise distribution and mean
age of each group is shown in Table 1. Among
the study group, cases were classified as shown
in Table 2. Range of total creatine kinase in
various cases of study group was as shown in
Table 3. The Range, median and interquartile
range in the study group was as shown in
Table 4.

Table 1: Mean age and number of male and female in the study group

Male
Female

Study
Group
n
55

Mean

SD

37.38

15.39

14

37.64

18.06

Total

Age in yr

69

Table 2: Type of cases in study group
Type of trauma
Road traffic accident

n
26

Brought dead(n)
16

Admitted in hospital(n)
10

Fall from height
Physical assault

5

4

1

5
15

4
4

1
11

Hanging
Electrocution

8

7

1

1

1

-

Total

60

36

24

Burn
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Table 3: Range of total creatine kinase in the study group
Total creatine kinase range in U/L
Type of trauma
Brought dead
Admitted in hospital
2655 - 141887
2993 - 211755
Road traffic accident
11055 - 38634
9015 - 14049
Fall from height
Physical assault
Burn

28858 - 144873
7747 - 95102

9014
6541 - 65940

91800

-

4272 - 96158
12604 - 26294

21683
7967 - 80360

Electrocution
Hanging
Poisoning

Table 4.Range, median and interquartile range in the study group
Interquartile range
Sl No
Range (U/L)
Median(U/L)
(U/L)
1

2655 - 211755

24861

Correlation of urinary myoglobin in the
study group
Urine for myoglobin analysis was available
only in 21 cases. Out of which urinary
myoglobin was present only in one case
(aluminium phosphide poisoning).
Discussion:
Diagnosing severity of rhabdomyolysis at
autopsy is a challenging task in the field of
forensic medicine. At present a meticulous
autopsy and histopathological investigation of
various organs like kidney, muscles etc. only
gives an answer to it, which is very time
consuming and lengthy process. In living
individuals it can be accomplished by a simple
blood investigation of skeletal muscle damage
markers like total creatine kinase or by urine
examination for presence of myoglobin. But
reliability of these two markers of skeletal
muscle damage is not established in the
postmortem body fluids. The present study
was an attempt to check their reliability in
diagnosis of skeletal damage in the
postmortem blood and urine. In hanging
cases, value of total CK showed statistically
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10552 - 60308
significant elevation. Value of total CK was
higher in most of the brought dead cases with
history of complete hanging in comparison to
the cases with partial hanging and the one
hospital admitted case. In hanging,
convulsions occur in the later stage leading to
muscle contractions and release of its
constituents. The level of total CK in hospital
admitted case was comparable to the level
reported by Naha K et al.2
In assault cases, maximum level of total CK
was seen in the case wherein deceased died
due to throttling and head injury. Compared to
other assault cases, more number of injuries
(abraded contusion and laceration) were
present in this case. Similar findings were
observed in other studies and cases reports by
Knottenbelt J D et al3, Malik GH et al4, Bloom
et al5 and Yangawa et al6, where total CPK
level was elevated significantly in cases of
torture rhabdomyolsis who presented with
anuria following severe beating. Bladder was
empty so urinary myoglobin estimation could
not be done in all assault cases in this study.
However Knottenbelt J D et al3, Malik GH et
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al4 and Bloom et al5 found urinary myoglobin
to be positive in the past in the torture cases.
In the present study, there was a case with
history of assault, autopsy revealed only minor
abrasions over the body. On gross and
histopathological examination heart showed
bacterial colonies, cause of death was given as
bacterial endocarditis in this case. Level of the
total CK was 227 IU/L in this case, which
corroborates the autopsy findings and denotes
no damage to skeletal muscles. Urinary
myoglobin was not found to be positive in
traumatic cases in our study. This was
contrary to the study done on living patients
by et al who found it to be positive by reagent
strip method in 5 cases of automobile
accident. Zhu et al7 used radioimmounoassay
method and found that post mortem urinary
myoglobin levels are elevated in deaths due to
trauma.
In our study using regent strip method urinary
myoglobin was not found elevated in trauma
cases. Possible explanation for myoglobin to
be negative in urine can be low capacity of
reagent strip test to detect smaller quantities of
myoglobin compared to other methods like
radioimmunoassay and lesser survival time.
As urinary myoglobin was not found positive
in all the cases except one aluminium
phosphide case, we can say that myoglobin is
not released from the urinary bladder in
postmortem period. However further studies
are required in this regard for a definite
conclusion.
Conclusion:
To conclude from our study, it was evident
that total creatine kinase is a more
sensitive indicator of muscle damage than
myoglobin in postmortem cases too.
Limitaions of the study:
1. Number of cases to analyse urine for
myoglobin was less.
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2. Capacity of reagent strip method to detect
myoglobin in urine was low, this could
have produced false negative results.
3. Total creatine kinase level in traumatic
group could not be correlated with severity
of injuries because injury severity score
was not established.
Conflict of Interest: None declared
Funding: None declared
Ethical Clearance: Obtained from
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Abstract:

“Mutilation-murder” is an extremely rare crime and is defined as "those homicides where
the offender tries to dismember the victim”. We present a case of defensive type of
murder mutilation in which assailants after committing a homicide placed a body over
railway track. The postmortem injuries by train caused difficulty in identifying original
nature of injuries due to mutilation of injured part. In such cases a visit to the scene of
occurrence helps in ascertaining the nature and manner of injuries.
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Introduction:
Mutilation1 (the act of removing or
destroying a conspicuous or essential part or
organ) of a corpse has always been viewed
by society to be a more dreadful crime than
the homicide itself. “Mutilation-murder” is
an extremely rare crime and is defined as
"those homicides where the offender try to
dismember the victim” 2. Puschel and Koops
3
have suggested four different kinds of
homicidal mutilation:
Defensive: where the motive is to assist in
hiding or moving the body, or getting rid
of evidence, or making identification of
the victim more difficult.
Aggressive: where the killing and
mutilation is brought about by the same
aggressive strong emotions.
Offensive: where the dismemberment is
in fact the real purpose of the murder all
along (lust and nacro sadistic murders).
Necromantic: mutilation carried out on a
dead body with a purpose of using some
body part(s) as a trophy, symbol or fetish.
Here we present a case of defensive type of
murder mutilation.
1
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Case report:
The dead body of a 32 year old male was
brought to Department of Forensic Medicine,
Karnataka Institute of Medical Sciences,
Hubballi by the railway police with a history
of run-over by the train; the police suspected
head had been cut off using a sharp weapon.
Initially the case was brought as a railway
accident; after postmortem examination the
case turned out to be a homicide and case
was registered under sections302 & 201 of
Indian Penal Code (IPC). Autopsy was
conducted on the same day. Clothes over the
body were stained with blood, black oil,
grease, mud and torn at places. Removal of
clothes revealed the body of moderately built
and nourished male. The length from tip of
middle finger of outstretched left upper limb
to middle of sternal notch was 83cm. Rigor
mortis was present all over the body and
faint postmortem staining was present over
the front of the body. Blood stains were
present over neck, front of chest and limbs at
places. Black oil and grease stains were
present over body at places. Head, portion of
neck above the level of thyroid cartilage
(Figure 1), right upper limb below the level
of elbow and portion of lower two thirds of
right thigh were missing. The right leg was
brought separately along with the body
(Figure 2). Postmortem peeling of skin was
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present over left forearm, left hand, back of
chest, back of abdomen and buttocks at
places. Postmortem ant bite marks were
present over front of chest and abdomen at
places. On further examination following
external injuries were found:1. Neck was crushed and separated at the
upper border of thyroid cartilage,
exposing lacerated larynx, muscles,
vessels, nerves and fractured and crushed
5th cervical vertebrae. The edges of crush
injury showed abraded collar over sides
and back of neck and front portion of
margin of this injury was clean cut
measuring 13cm in length (Figure 3).
Portion of upper part of neck and head
were missing. The cross section of injury
shows extravasation of blood in anterior
one third and posterior two third of same
injury was pale and postmortem in nature
(Figure4).
2. Abraded contusion measuring 6cm x 3cm
present over front of neck, 0.5 cm below
external injury No 1.
3. Two scratch abrasions 0.5cm apart each
measuring 0.5cm in length were present
over the right side of neck and were
situated 3cm below injury No.1 and 5cm
to the right of midline of neck.
4. Right upper limb was crushed and
separated at the level of elbow, distal
portion was missing and ends of crush
injury were pale, abraded exposing
lacerated muscles, vessels and fractured
bones.
5. Abraded laceration measuring 5 cm x 4cm
of bone depth present over front of left
side of upper part of chest; underlying 3rd
rib was fractured and postmortem in
nature.
6. Right lower limb was crushed and
separated at the level of upper part of
thigh exposing lacerated muscles, vessels
and fractured bone; portion of thigh
structures were missing. The distal
portion of limb, which was brought
separately along with the body shows
postmortem gnawing by animals exposing
the underlying leg bones.
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7. Multiple postmortem scratch and grazed
abrasions measuring from 0.2 cm x 0.5cm
to 3 cm x 7cm were present over back of
both the shoulders, back of chest and
abdomen and back of left thigh (Figure5).
Further dissection of neck showed diffuse
extravasation of blood underneath the skin of
front of neck, sides of neck and in strap
muscles (Figure 6). Right lower cornu of
thyroid cartilage was fractured with
extravasation of blood in and around the
fractured site (Figure 7). Thyroid cartilage
was separated into two parts at its middle
(postmortem in nature).
The neck structures posterior to thyroid
cartilage were pale and postmortem in
nature. Sternum at its upper one third,
clavicles, left 1stto 7th and right 1stto 11th ribs
were fractured and postmortem in nature.
Internal organs were pale and surface of
heart, lungs and liver showed multiple
petechial haemorrhages. There was blood
and blood clots in the trachea, bronchi up to
bronchioles (Figure 8). Stomach contained
200ml of partially digested meal which
smelled of alcohol. Blood could not be
collected as it was drained and dried out, but
viscera were preserved and were sent for
chemical analysis.
Since the railway injuries mentioned above
were postmortem in nature, we planned to
visit of scene of occurrence immediately
after postmortem examination. At the scene
of occurrence it was observed that blood
stains from the railway track could be traced
to a nearby ground about 212 feet away from
the track and pool of blood and drag marks
were noted on the ground (Figure 9).
In view of the antemortem injuries found
over anterior aspect of neck and presence of
blood and clots up to deep respiratory tract
and also from the observations made at
scene of crime the provisional opinion as to
the cause of death was given as ‘death due to
injuries sustained to the neck’. However the
type of injury could not be made out due to
mutilation and masking by postmortem
injuries inflicted by running over by the
train. The final opinion as to the cause of
death was reserved pending the examination
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of missing portions of the body and FSL
reports. It was suggested to the investigating
officer to search for and furnish missing
portions of the body and that the case should
be investigated as a homicide.
The police could not trace the missing parts
of the body; even after a thorough search.
The police brought an iron rod for
examination; it was 54.5cm in length and
had a circumference of 6cm (Figure 10). The

chemical analysis revealed presence of
alcohol in viscera.
After careful perusal of all facts including
examination of weapon, the final opinion
was given as death due to asphyxia as a
result of aspiration of blood and blood clots
in respiratory tract consequent upon injuries
sustained to neck. However possibilities of
cranio-facial injuries can’t be ruled out.

Fig 1. Missing Head and portion of neck

Fig 4.Cross section of neck showing
extravasation of blood in anterior 1/3rd and
posterior 2/3rd pale.

Fig 2.Missing Right forearm, hand & portion of
right thigh. Separately brought Right leg
Fig 5.Multiple scratch and grazed abrasions over
back of chest and abdomen

Fig 3.Clean-cut margin of anterior portion of
neck with abraded contusion and scratch
abrasions.
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Fig 6.Extravasation of blood in subcutaneous
tissue and strap muscles.
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Discussion:
In the current case there was a confusion
regarding the type of injury found on the
neck, as there was a clean cut margin of
crush injury in the anterior aspect but the
posterior part of the same injury was
postmortem in nature. After a thorough
discussion we came to the following
conclusions:
1. Death from a cut-throat depends on the
nature and extent of local damage to the
neck. Severe hemorrhage from the jugular
veins, or less often the carotid arteries,
may lead to death from exsanguinations.
If the larynx or trachea is opened, then

relatively minor haemorrhage from local
vessels may cause blockage of the
airways by blood and clot4. Clean-cut
margin in our case could be due to cutthroat by a sharp weapon, which has
caused bleeding into respiratory tract as
evidenced by the presence of blood and
clots in the respiratory tract. However the
police even after thorough investigation
couldn’t find the sharp weapon used by
the assailants. The postmortem nature of
posterior part of the same injury could be
due to postmortem running over by the
train.

Fig 7.Fracture of right lower cornu of thyroid
cartilage

Fig 9.Scene of occurrence- blood noted on
the ground, 212 feet away from the railway
track.

Fig 8.Blood and blood clots in trachea,
deeper bronchi and bronchioles.

Fig10. Iron
examination).

2. Presence
of
antemortem
abraded
contusion over the neck could be due to
blunt trauma using iron rod produced by
the police and subsequent running over by
JKAMLS Vol 24(1) Jan - Jun 2015

rod

(weapon

sent

for

the train which has caused further seepage
of blood due to the previous injury over
anterior aspect of the neck. Clean-cut
margin could be due to stretching and
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tearing of loose skin of anterior aspect of
neck due to postmortem running over by
train. We could not find any literature
reference for clean cut margin due to runover by train.
3. Facial injuries are life-threatening,
because they can cause severe bleeding or
interference with the airway5. Many cases
of aspiration of blood into respiratory
tract due to cranio-facial trauma have
been reported. Sharma L, Sirohiwal B L,
Paliwal P K, reported the case of a 30year-old male victim suffered craniofacial trauma in a criminal assault.
Autopsy revealed an undiagnosed oral
cavity bleeder which led to blood
aspiration in the respiratory tract; choking
was the eventual cause of death6.The
presence of blood and clots in trachea and
deeper bronchi in our case could be due to
cranio-facial injuries. However those parts
were missing, hence presence of injuries
could not be confirmed.
Presence of blood and clots in the trachea,
bronchi up to bronchiolesin our case caused
asphyxia; death was due to blunt trauma
sustained by the neck. To conceal the injury,
the body was dragged by the assailant and
placed on the track, which caused multiple
postmortem scratches and grazed abrasions
over back of the body. Many cases of such
murder and mutilation by train run-over have
been reported. An important case was that of
James Patrick Bulger, a 2-year-old boy from
England,
who
was
abducted, tortured and murdered by two 10year-old boys. His mutilated body was found
on a railway line two days after his murder.
The two accused boys were found guilty
making them the youngest convicted
murderers in modern English history. The
case has prompted widespread debate on the
issue of how to handle young offenders when
they are sentenced or released from custody7.
In a study conducted by Rahul Gupta &Vijay
Arora, nine cases of mutilation-homicide
were identified. With the help of police
investigation, primary and secondary crime
scenes were documented in three cases of
local inhabitant of the area (two were killed
JKAMLS Vol 24(1) Jan - Jun 2015

outdoor and one was killed indoor); whereas
in all other cases the corpse were retrieved
from secondary crime scene (i.e. the mud/
rocky- bank of rivulets along the national
and state highways) used only to dispose of
and get rid of the corpse8. This study was
conducted in northern part of Himachal
Pradesh which is snow land, with smaller
population and rich in water bodies like
river. Hence secondary place of occurrence
were bank of rivulets in 6 out of 9 cases. But
our location is crowded with high population
and number of water bodies is low. Hence in
our case, the assailant has adapted alternative
way of disposal of dead body i.e. on railway
track which causes extensive mutilation.
Conclusion:
Whenever there is an inconsistency
between postmortem findings and the
history, one should visit the scene of
occurrence to ascertain the type and
manner of injuries.
The railway injuries cause gross
mutilation of the body and are likely to
mask the antemortem injuries making
their interpretation difficult. Hence one
should be aware of murder-mutilation
when bodies are brought from a railway
track.
Due to easy accessibility to railway track,
the dead bodies are likely to be disposed
of without difficulty; such cases are likely
to be of murder mutilation.
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Case Report
Fatal occupational electrocution in electric linemen – reasons behind its
occurrence and measures to promote safety
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Abstract:

Occupational fatalities are those that occur during the course of a person’s occupation.
Every occupationis associated with hazards that are either accidental in nature or the
effects of long-term exposure to the unhealthy work environment. Electrocution as an
occupational fatality can occur either in people working in the electricity department or
people working in some other industry where they become a victim of electrocution. Such
deaths are mostly accidental in origin, and the common victims are the electric
technicians/linemen. Through this article the author has tried to explain, in brief, the
working of different electrical devices, the safety role played by them and how their
improper handling leads to fatal electrocution in the electric linemen; and measures have
also been recommended to avoid such fatalities.
Keywords: Occupational fatality; electric linemen; substation; transformer; air break
switch
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Introduction:
An occupational fatality (OF)is a death that
occurs while a person is at work or
performing work related tasks.OFs are also
commonly called ‘occupational deaths’ or
‘work-related deaths/fatalities’ and can occur
in any industry or occupation.1 Everyday
around 970 people die world-wide because
of occupational accidents, and the estimated
annual number for India ranges from 36,700
to 48,000.2-4Common causes of OFs include
falls, machine-related incidents, motor
vehicle accidents, electrocution, falling
objects etc.3Electrocution is the fifth leading
cause of occupational injury death in the
United States.5 Accidental electrocutions are
more frequent than homicidal or suicidal
electrocution. They can occur in domestic
settings that are of low voltage type, and
non-domestic settings that are mainly
occupational and more often due to high
voltage. Studies have shown the highest
proportion of electrocution deaths to have
1
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occurred among electricians, electrical power
installers, and electrical helpers.6-10Out of
4383 work-related deaths in 2012 that
occurred in USA, 0.6% was seen in electrical
power-line installers and repairers.11 As per
one retrospective study from Northern
Ireland, electrocution accounted for 7% of
occupational deaths in the electric
technicians.12A similar study from Turkey
reported 24% of electrocution occupational
deaths in electricians working on power line
poles.13
Case History:
A 56-year-old electric lineman was received
dead at our hospital with a history of
electrocution and subsequent fall from the
electric pole. At autopsy, shallow craters of
size 1.5x0.7 cm and 0.7x0.5 cm respectively
with hard and raised margins were present in
the dorsolateral part of middle phalanx of left
index finger and medial part of base of left
thumb (Figure 1a). A burn injury of size 5x4
cm was present on the posteromedial aspect
of left arm 5 cm below the axilla
withreddened floor and, blackening and
charring of skin at the margins (Figure 1b).
Page 28

Fatal occupational electrocution in electric linemen - reasons behind its occurrence and measures to promote safety

The internal examination was unremarkable,
and toxicological analysis of the routine
viscera showed negative results. Based on
the history, autopsy findings, circumstantial

Figure 1. Arrows showing the site of
electrocution entry wound in (a) and burn
injury below the axilla in (b)

Figure 2. (a) Pole mounted distribution
transformer. (b) Ground level concrete
mounted distribution transformer.

evidence and a negative toxicological
analysis report of viscera, death of the
deceased was opined to be due to
electrocution.

Figure4.Arrow showing the handle/vertical
rod present at the ground level.

Figure 5. Alphabet ‘A’ shows the vertical
rod and ‘B’ the horizontal rod. Black
arrow shows the connecting point between
the two rods and, the three stars are for the
three air break switches.

Figure 3. Single air break switch. (a)
Closed state when current is flowing. (b)
Open state when the current flow through
the circuit is interrupted.
Figure 6. Circular arrows showing the
direction of movement of the vertical and
horizontal rod; the perpendicular arrow
indicates the direction of opening of the air
break switches.
JKAMLS Vol 24(1) Jan - Jun 2015
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Figure 7. (a) Earth rod. (b) The arrow is
showing earthing wires of a distribution
transformer.

Discussion:
The above reported case is a classic example
of fatal occupational electrocution. Based on
the history, autopsy, and circumstantial
findings, there was no doubt regarding the
cause and manner of death, i.e., accidental
electrocution. The issue that needs to be
addressed is why and how accidental
electrocution occurs in the lineman, and
secondly whether it is avoidable or not. With
the ever increasing demand for electrical
power, big power generating stations need to
be created. The high voltage transmission
networks that run miles, help in transmitting
these huge power blocks from the generating
station to their load centres.14 Distribution of
electrical power to the consumers is done at
lower voltage levels, and for this the high
voltage must be stepped down to the desired
level at the receiving end with the help of a
step down transformer.14,15 For maintaining
these voltage levels and providing the greater
stability a number of transformation and
switching stations are there in between the
generating station and consumer ends. These
voltagetransformation and switching stations
are
generally known as
electrical
substations.14 Electrical powers are carried
from the generating station to the substations
by means of huge carrying towers through
primary power/transmission lines.
A substation usually has power transformers,
switching devices such as circuit breakers
and disconnectors, and measurement,
protection and control devices needed to
ensure its safe and efficient operation.16,17
Power transformers are the equipment where
the voltage step up and step down takes
JKAMLS Vol 24(1) Jan - Jun 2015

place. Circuit breakers are used to interrupt
any short-circuits or overload currents that
may occur on the network.16 A disconnector
is simply a device that is used to disconnect a
load. The term ‘disconnect’ refers to the
interruption of power flow in an electrical
circuit or a group of such circuits by causing
an opening in the electrical circuit.18,19 In
other words, disconnecting help in isolating
the downstream circuit for inspection and
maintenance purposes. Another important
component of this transmission substation is
the common bus. This is the place where
many circuits or power lines come and
assemble. Each of these circuits have their
own circuit breakers so that the failure of any
one circuit breaker does not interrupt power
to other circuits and so part of the substation
may be de-energized for maintenance and
repairs.16
A distribution transformer is a transformer
that provides the final voltage transformation
in the electric power distribution system,
stepping down the voltage used in the
distribution lines to the level used by the
customer. The input for a distribution
transformer
is
the
secondary
power/transmission lines that originate from
the transmission substations. The number of
customers fed by a single distribution
transformer varies depending on the number
of consumers in the area.20,21 They are either
mounted on an overhead pole or a concrete
pad at ground level (Figure 2).
Put it very simply, primary transmission
lines carry electrical power from the
generating source to the transmission
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substation. The power transformers present
here step the voltage up or down depending
upon the usage and requirement. Another
device thatis housed in the substation is the
common bus where many circuits assemble.
This bus has a high voltage and a low
voltage side, and each circuit has its own
circuit breaker that can be present either on
the high voltage or the low voltage side.
Secondary transmission lines originate from
this bus and are connected to the distribution
transformers. Each area has got its own
distribution transformer where the voltage is
stepped down to a level that is acceptable for
domestic or industrial use.
When a lineman goes for repairing a faulty
line, he needs to take some precautionary
measures. The first and foremost thing is that
he should get a line clearance from the
substation. After interrupting the power
supply to the distribution transformer where
the repair work is to be undertaken, the line
clearance is given by a person who is in
charge of the substation. The function of the
substation is to isolate the faulted portion of
the system in the shortest possible time. Deenergizing faulted equipment protects it from
further damage and isolating a fault helps
keep the rest of the electrical grid operating
with stability.16Most overhead line networks
are designed so that a particular section of it
can be isolated for repairing the fault or
doing maintenance work. This isolation can
be carried out by means of a systematic
series of switching operations. It is
absolutely imperative for the Air Break
Switch Disconnector to function reliably and
effectively when this switching process is
carried out.22
After this comes the role of air break
switches (ABS). ABS (Figure 3a & 3b) is
used to connect/disconnect the power system
of a particular part of overhead cable and
transformer from the main power line.23Itis
so called because air is used as an insulation
medium between the open contacts for
interruption of the circuit.ABS can be
operated
manually
using
either
a
handle/ratchet mechanism or an insulated
'hook stick' made either of wood orfibreglass
JKAMLS Vol 24(1) Jan - Jun 2015

which is located at the ground level.24 This
handle/vertical rod that is present at the
ground level is connected to a horizontal rod
that is present at the top (Figure 4 & 5). This
horizontal rod is in turn connected to the
ABS (Figure 5). When the handle is rotated,
the horizontal rod also starts rotating, as a
result of which the ABS opens up in an ‘L’
shaped manner (Figure 6). In this state,
current flow through the circuit is
interrupted. At times, when the ABS is not
opened appropriately, either due to lack of
proper maintenance or careless attitude of the
lineman, arcing of current takes place
through them. This is one common cause of
electrocution in the linemen. Disconnector
lacks a mechanism for suppression of electric
arc, which occurs when conductors carrying
high currents are electrically interrupted.
Thus, they are off-loading devices, intended
to be opened only after the current has been
interrupted by some other control device.25
Another procedure that needs to be
followedafter opening up of the ABS is
earthing the electric current. This is done by
means of the earth rods (Figure 7a). For a
three phase power supply, three wooden rods
are used for connecting to the positive,
negative and neutral line respectively. At one
end of the wooden rods, curved metallic
conductors are attached so that they can be
hooked to the three lines. Electrical wires are
connected to these metallic conductors, and
the other end of this wire is connected to
earthing wires (Figure 7b) which are present
in the distribution transformer. For all this
repair and maintenance work, wearing
insulated rubber gloves are essential as it can
withstand a current of several kilovolts.
In spite of the availability of such safety
gadgets, linemen get electrocuted. So what is
it that goes wrong and how safety can be
promoted? Firstly, repair or maintenance
work should be started only after the power
supply to that point has been cut off. This
type of accidental electrocution though rare
may occur when there is a lack of proper coordination between the team members.
Secondly, the electrical devices should be
checked at regular intervals to see to it that
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they are functioning appropriately. Electrical
safety devices are only as useful as their
maintenance and the surrounding safety
procedures, and a disconnect switch must be
used properly in order to be effective.18,19
Open-air disconnecting switches, i.e., the
ABS typically need maintenance every five
years and, every two years under much
polluted conditions.25 Thirdly, the arms of
the ABSs should be opened maximally to
rule out arcing of current between them.
Fourthly, earth rods should be used for
earthing the current and last but not the least;
insulated rubber gloves should be worn. In
the present case, the investigation revealed
that the ABS was not fully open, and the
deceased was not wearing the insulated
gloves.
In order to combat such fatalities, it is
essential to educate these linemen regarding
the functioning of different electrical devices
and the potential fatality they possess if not
handled carefully. As a part of their
educational program, visual clippings of the
effects of electrocution on the human body
should be displayed to them, and they should
be made to interact with survivors of
electrocution injuries. Pamphlets mentioning
the dos and don't should be handed over to
them, and it should be made mandatory to
carry it with them when at work and refer to
them as and when necessary. Departmental
review meetings should be held on a monthly
basis, where the stress should be given on the
necessity of adhering to the standard safety
procedures. Strict workplace laws should be
framed and erring authorities/individuals
brought under its purview.
Conclusions and suggestions:
1. There should be proper coordination
between the electric lineman and the
person in charge of the substation.
2. Wearing of insulated rubber gloves
and rubber shoes should be made
mandatory when at work.
3. Air break switches and other
electrical devices should be inspected
at timely intervals to see to it that
they are working optimally.
JKAMLS Vol 24(1) Jan - Jun 2015

4. Training programs and review
meetings should regularly be
conducted to educate the linemen
about the potential hazard of their
profession.
There should be a legislative council to
frame workplace laws and look into matters
of alleged negligence.
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Case Report
Hemolytic Uremic Syndrome- a rare complication of Viper envenomation
[[

ArchithBoloor1, JagadishRaoPadubidri2*, YogeshPrakashRasal3
Abstract:
The triad of acute renal failure, thrombocytopenia and haemolytic anaemia with schistocytes
(fragmented erythrocytes) comprise the Haemolytic Uraemic Syndrome (HUS).Its pathogenesis involves
an activation/lesion of microvascular endothelial cells, mainly in the renal vasculature, secondary to
bacterial toxins, drugs, or autoantibodies. Less frequently, renal microthrombi are due to an acquired or
a constitutional deficiency in ADAMTS-13, the protease cleaving Von Wilebrand factor H. In adults,
several HUS are encountered in the course of chronic nephropathies: nephroangiosclerosis, chronic
glomerulonephritis, post irradiation nephropathy, scleroderma, disseminated lupus erythematosus,
antiphospholipid syndrome, and toxins. Coagulopathy is the commonest important, systemic clinical
syndrome caused by snake envenoming in the world, and venom-induced consumption coagulopathy
(VICC) is the most clinically important coagulopathy but rare , because it can be complicated by serious
and life-threatening haemorrhage .We report a rare case of a farmer developing HUS after 48 hours
following Viper bite.

Key Words:Viper bite, consumptive coagulopathy, thrombotic microangiopathy
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Introduction:
Viper bite is known to cause coagulopathy,
acute renal failure, acute respiratory distress
syndrome, and gangrene of the distal limb1.
Venom-induced consumptive coagulopathy
(VICC) is the commonest coagulopathy that
occurs following snake envenomation which is
characterised by prolonged clotting time. In a
small proportion of patients with VICC,
microangiopathy
is also seen2. The
combination
of
acute
renal
failure,
thrombocytopenia
and
microangiopathic
haemolytic anaemia characterises thrombotic
microangiopathy and in snake envenoming it
usually occurs in association with VICC. We
report a rare case of a farmer developing HUS
after 48 hours following Viper envenomation.
Case Report:
A 55 year old agriculturist presented to us with
history of viper bite two days prior. On
examination he had bite mark in left lower limb
with minimal local reaction. He had features of
systemic envenomation and was in respiratory
distress. On investigation he had anemia,
coagulopathy, thrombocytopenia and acute renal
failure. He was started on polyvalent antisnake
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venom,
mechanical
ventilation
and
hemodialysis. His renal failure, anaemia and
thrombocytopenia
worsened
and
jaundicedeveloped. On further investigation his
Creatinine
Phosphokinase
and
Lactate
Dehydrogenase levels were grossly elevated and
the peripheral smear showed evidence of
hemolysis in the form of schistocytes. D dimer
was positive. Septic work up was negative. A
diagnosis of Hemolytic Uremic Syndrome
secondary to snake bite was made and was
initiated on plasmapheresis. Patient received 5
sessions of plasmapheresis and he improved
gradually over the next 15 days. At the time of
discharge the renal functions, blood counts and
coagulation profile were back to normal.
Discussion:
Viper is a moderately venomous snake found
in South India. Most victims show local
swelling, pain and bleeding. Haemorrhagic
blisters are seen at the bite site and rarely have
led to amputations1. However, there are
several
reports
of
coagulopathy,
thrombocytopenia and acute renal failure
occurring in isolation and in combination after
viper envenomation3-5.The combination of
acute renal failure, thrombocytopenia and
microangiopathic
haemolytic
anaemia
characterises thrombotic microangiopathy and
in snake envenoming it usually occurs in
Page 34

Hemolytic Uremic Syndrome - a rare complication of Viper envenomation

association with VICC. Coagulopathy in
snake envenomation depends on which point
the coagulation cascade is activated by the
procoagulant snake toxin. This is a major
difference inVICC from where coagulation is
activated by tissue factor/factor VII pathway 6.
It is difficult to predict the type of
coagulopathy from the envenomation as most
snake venom contains a mixture of
procoagulant toxins acting at different points
of the coagulation cascade. Apart frombasic
clotting tests, few laboratory data are available
on the coagulopathy of snake venom in
clinical studies. Out of procoagulant toxins
present in viper venom, Thrombin Like
Enzyme(TLE)
mainly
causes
7.
hypofibrogenaemia Often
this
hypofibrogenaemia is associated with
thrombocytopenia 8. Considering our patient’s
thrombocytopenia and elevated D dimer levels
we assume that viper venom contains
predominantly TLEs as procoagulant toxin.
Coagulopathy in VICC has a rapid onset and
resolves within 24-48 hours if prompt
treatment is done. Despite the resolution of the
VICC, thrombotic microangiopathy (TMA)
progresses. This suggests an involvement of a
different toxin to procoagulant toxin initiating
TMA [6]. In combination with renal failure this
clinical picture is similar to haemolytic uremic
syndrome which usually results from a toxin
causing renal endothelial damage. It is
possible that a toxin in venom is causing a
similar endothelial damage initiating the
thrombotic microangiopathy9.
The treatment for russel viper envenomation is
supportive with antivenom. Acute renal failure
is treated with dialysis and therapeutic
transfusions as required. HUS has to be treated
with plasmapheresis. 9
Conclusion:
Our case highlights the need for comprehensive
and serial hematological evaluation in a patient
with viper bite to detect Haemolytic Uraemic
Syndrome (HUS) and to initiate timely plasma
exchange.
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Case Report
Sudden Death due to Eagle syndrome
Dayananda R1, Kishor Kumar D G2, Anand P Rayamane1, Kumar M P3,AshishSaraf2
Abstract:

Eagle’s syndrome (ES) represents a group of symptoms that includes recurrent throat pain,
dysphagia, referred otalgia and neck pain possibly caused by elongation of the styloid process or
ossi?cation of the stylohyoid ligament. Various theories have been put forward toward the
development of Eagle syndrome. An elongated styloid process occurs in about 4% of the
general population1, while only a small percentage of patients are symptomatic. There is a
female-to-male predominance of 3:1. The symptoms related to this condition can be confused
with those attributed to a wide variety of facial neuralgias
We report the case of a 43 year-old man who died in a road traffic accident without any fatal
injuries. The autopsy only discovered bilateral ossification of the stylohyoid ligaments and minor
injuries. The microscopic and toxicological investigations showed strictly normal results. The
cause of death and the circumstances involved in it are discussed under the framework of these
ligament anomalies, called “Eagle syndrome”. Indeed, the circumstances involved in the death
led to envisaging an abrupt pressure from the vasculo-nervous structures of the neck on the
ossification of the stylohyoid ligaments, during rotation of the neck
Key Words:Eagle syndrome, Stylohyoid ligament and Sudden death
© 2015 Karnataka Medico Legal Society. All rights reserved.

Introduction
Eagle syndrome was first documented by Wart
W. Eagle, an otorhinolaryngologist in the year
19372. The styloid process and the stylohyoid
ligament are second bronchial arch derivatives.
They are first formed as cartilage. The cartilage
of this styloid process ossifies while the
epihyalcartilage, which connects the styloid
process and the hyoid bone, is usually
reabsorbed3. The stylohyoid ligament is formed
from the remnants of the epihyal cartilage3.
Previously Eagle syndrome was considered to
be due to surgical trauma (tonsillectomy) or
local chronic irritation causing osteitis,
periostitis, or tendonitis of the stylohyoid
complex with consequent reactive, ossifying
hyperplasia. In the later years, it was argued that
ossification of the styloid process is related to
the endocrine disorders in women at
menopause, persistence
of the mesenchymal elements (Reichert
cartilage residues) that undergo osseous
1
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metaplasia as a consequence of trauma, or
mechanical stress during the development of the
styloid process. However, Eagle syndrome has
been noted in children and also in individuals
who have not been subjected for tonsillectomy.
As per the theories of various persons, the
following factors may be considered:
The ossification of the stylohyoid ligament
complex, causing contraction of the
stylopharyngeal muscle and stretching of the
XII cranial nerve.
The fracture and medialization of the ossified
stylohyoid ligament, with incomplete repair
due to continuous hyoid bone movements
and formation of excessive granulation
tissues.
The ossification of muscular tendons leading
to irritation of the structures nearby.
The abnormal length associated with
abnormal angulation of the styloid process.4
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Sudden death is defined as abrupt and
unexpected death of a person in healthy
individual that occurs within one hour5. This is a
rare case which envisages an exceptional cause
of unexpected sudden death linked to Eagle
syndrome.

Case report
A 43 year-old male dead body was brought for
autopsy. The police came out with the
information that the deceased was a pedestrian
and was hit by a bike. He was immediately
taken to a hospital and was given first aid for
few abrasions sustained. He went home and
then suddenly collapsed. Upon interrogation
with the next of kin, it was found that the
deceased had frequent episodes of headache for
which he was evaluated with many doctors
without fruitful results. According to his family
doctor, he had no previous medical or surgical
history, was not taking any treatments, and did
not take any drugs. He simply had a proclivity
for being much stressed.
During postmortem examination, no remarkable
external appearance was noted except for few
abrasions over the knee and elbows. His internal
findings were also unremarkable. To the
contrary, dissection of the neck was hindered by
two rigid structures. Two calcified processes of
the two stylohyoid ligaments were dissected
(Fig. 1). The length of the styloid process in the
present case was 4.6 cm and 4.8 cms in length
respectively. The tip of the styloid process had
not penetrated any tissues. Histopathology
opinion was sought for any visceral pathology,
which was negative. Toxicological analysis was
unremarkable.

Eagle syndrome5. The deceased did not present
with any symptomatology prior to death that
could match one of the two types of Eagle
syndrome. But in Eagle’s syndrome, the
symptoms range from mild discomfort to acute
neurologic. The symptoms may be confused
with episodic physical disorders. It is possible
that the person could not complain about these
non-specific symptoms
In our case, the death of middle aged man
occurred under circumstances suggestive of
rotation and abrupt extension of the neck. As
per our hypothesis, the rotation and extension of
the neck during the fall and subsequently, which
was probably vigorous, may have provoked a
forced, exaggerated bearing down by the
vascular and lateral nerve elements of the neck
on the rigid structure of the left stylohyoid
chain.
Fig 1 – The picture shows elongated styloid
process.

Discussion
This case presented leads to several questions
being raised. A 43 year old healthy individual
was hit by a bike leading to few abrasions and
no fatal injuries. What was the cause of death?
Did the deceased die due to RTA or was it a
natural death? , which has enormous forensic
implications.
We made a thorough search of the available
literature in which deaths were attributed to the
JKAMLS Vol 24(1) Jan - Jun 2015

Conclusion
After ruling out all other causes of death by
meticulous
autopsy,
histopathological
examination and chemical analysis, the death
was attributed to the elongated styloid process.
In the present case, the sudden death is probably
due to vagus-mediated cardiac inhibition as a
result of Eagle syndrome.
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Case Report
Intentional Self Harm by Formalin Ingestion
Pradeep Kumar G1, Pavanchand Shetty2, Shankar M Bakkannavar3, Vinod C Nayak3, Ashwini Kumar 2
Abstract:
Formalin is a protoplasmic poison and causes coagulation necrosis, protein precipitation, and
tissue fixation. Formaldehyde has wide commercial and medical applications. Its used in its
many forms in the health care industry as a tissue preservative of specimens and as a
embalming fluid for bodies and even as a disinfectant. Suicidal ingestion of formalin is an
uncommon occurrence as the general public is unknown to the compound and its availability
is a difficult task as compared to insecticides and rodenticides. Here we present such a rare
occurrence of formaldehyde ingestion and subsequent death.
Keywords: Formalin; tissue preservative; embalming fluid; Suicide
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Introduction:
Formalin is an aqueous solution of
formaldehyde
containing
37-40%
formaldehyde and 10-15% methanol. It is,
however, generally referred to as 100%
formalin. The commercial preparation usually
contains 3.7% of formalin. Formalin is a
protoplasmic poison and causes coagulation
necrosis, protein precipitation, and tissue
fixation. Such fluids are used for embalming
and also for preparation of pathologic tissue
specimen. Formaldehyde is also used as an
ingredient
in
fertilizers,
biocides,
antimicrobial hair shampoos and conditioners,
industrial and soil sterilants etc. Ingestion of
formalin leads to coagulative necrosis of the
esophagus, and particularly the stomach, to
produce tanned leather like appearance of
mucosal surfaces.1 The ingestion of formalin
causes discernible loss of architecture of the
normal mucosa in the entire gastrointestinal
tract, liver, kidneys, lungs, heart and the
central nervous system in the early phase of
reaction. Formaldehyde reacts rapidly with
1
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DNA, RNA, and proteins in biologic systems.
When cells
are
exposed to
high
concentrations, cellular functions cease and
necrosis is rapid. Formaldehyde may affect
neural functions by condensing nonenzymatically
with
neuroamines,
catecholamines and indamines to form
tetrahydroisoquinolines
and
2
tetrahydrobetacarbolines respectively. There
are very few documented and investigated
cases of death due to formalin ingestion which
are available in forensic literature. Suicidal
ingestion of formalin is an uncommon
occurrence as the general public is unused to
the compound and its availability is a difficult
task as compared to insecticides and
rodenticides. Here we present such a rare
occurrence of formaldehyde ingestion and
subsequent death.
Case Report
Dead body of 25 year old female was brought
to Kasturba Medical College mortuary
Manipal with a history of dowry harassment.
The information given by the police revealed
that the deceased was found dead at her
residence.
On external examination the body was that of
an adult female, moderately built and poorly
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nourished. On internal examination, the
mucosa of the esophagus was thickened and
firm having a pipe like consistency. The
stomach was perforated at the greater
curvature and mucosa was dark brownish
black in colour. Mucosa of the small intestine
was found to be brownish black in colour.
Peritoneal cavity contained dark brownish
black colored fluid. Surface of the liver,
spleen, and kidney was discolored due to
contact with spilled contents of the stomach.
No appreciable external injuries were present.
Blood and viscera were sent for chemical
analysis to regional forensic science
laboratory, Mangalore which revealed the
presence of formalin. The cause of death was
opined to be due to chemical peritonitis
following consumption of formalin containing
compound.
Discussion:
Formaldehyde is a highly reactive substance;
it may be irritating to the eyes, skin, and
mucous membranes. Ingestion may cause
corrosive injury to the gastrointestinal mucosa
and the mucous membranes of the respiratory
tract.3
The formalin induced corrosive damage of the
gastrointestinal tract depends upon the
duration of contact between formalin and
gastrointestinal tract. Esophageal burns with
formalin are rare because of the rapid passage
through esophagus.4 It has been documented
in a case that there was the presence of a
normal mucosa in the esophagus with a
charring of the gastric mucosa and subsequent
gastric outlet obstruction as evident on
endoscopy.5 If present it may be probably due
to ingestion of high concentration, large
amounts and persistent vomiting which
exposes the esophagus to formalin repeatedly.6
The stomach suffers the most severe damage
in such cases because formalin is in contact
with the gastric mucosa longer than other parts
of gastrointestinal tract. Corrosive injuries are
most pronounced in the pharyngeal mucosa,
epiglottis and esophagus. The heart may
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undergo fibrosis. This will cause cardiac
insufficiency. The lung may become fibrosed,
resulting in respiratory insufficiency.7The
phenomenon of perimortal fixation is a useful
indication for the forensic pathologist and
should direct the suspicion to oral poisoning.
The detection of fixation facilitates toxicology
screening by indicating that the relevant
substance must have the capability to
precipitate proteins. The "fixing" of the
stomach by formaldehyde may produce
delayed absorption following formalin
ingestion.8
Conclusion:
Formalin is an uncommon poison to be
ingested in suicidal attempt due to its
disagreeable taste and odour and also due to
difficulty in availability. Ingestion of formalin
in significant amount has fatal consequences.
Cause of death may be multifactorial due to its
effect on various organs. People should be
aware of the adverse effect of this solution to
the living tissue. Poisoning by ingestion of
formalin is lethal and must be treated at an
early stage. The prognosis is linked to the
extent of caustic injuries and of systemic
effect. Meticulous dissection and the proper
preservation of the viscera help in identifying
the cause of death.
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Review Article
Ossification Centres and their Validity for the Assessment of Age in India
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Shankar M Bakkannavar4 *
Abstract
The subject of Forensic Medicine & Toxicology is an integral part of teaching in medical
curriculum prescribed by Medical council of India. Since the evolution of this subject &
separation of the subject from the Pathology / Community Medicine, in early 20th century no
much scientific additions / developments have been taken place. At the same time the subject
experts have adhered to what the subject had in beginning, only teaching under graduates in
medical colleges without much medico legal work (which is present only in government
medical colleges) often within college campus. Hence most of the references mentioned in
common Forensic Medicine text books in India are inherited from western literature. Are
these data reliable to be applied in Indian population? If yes, to what extent these references
are applicable to Indian population? More and more researches are necessary in this regard.
Key words:Forensic Medicine & Toxicology; Reliable data; Indian population
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Introduction
Age of the either victim or accused has legal
bearing upon the outcome of the given crime
case
under
investigation.
Hence
estimation/assessment of age of the subject
under question by the medical practitioner is of
paramount importance in the outcome of the
given case. Age estimation is essential to
establish the identity of a person at the time of
admission in school/college/ institute, sports
meet, employment & marriage1.
The process of assessment of age by traditional
methods like General Physical Examination
and Dental examination are in practice. Among
these methods the assessment of age by Dental
examination is reliable tool as proved by the
experts in the medical field and the same are
accepted in Honorable courts of law. However
if estimated / assessed age is of more wider
range then the use of ossification centres by
1
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radiological examination is employed upon to
reduce or narrow the range of assessed age.
The reference criteria for estimation of age by
appearance of primary or secondary centers of
ossification for the various parts of ossifying
bone are at different age. These ossification
centers are subjected to variations in their age
of appearance in respect to nutritional,
infectious, endocrinal disorders or diseases that
the person suffering or suffered earlier.
Extensive work on determination of age from
the epiphyseal union has been carried out
abroad. In India, different states revealed the
difference in the ages of epiphysial union. The
difference may be on account of varying
sexual dimorphism, dietetic, geographic,
hereditary and other factors keeping in mind
that very less literature is available relevant to
the population of this particular region of
India2.
But still assessment of age by
radiography is one of the handy tools in need
of hour in certain age. The references available
in the medical literature as to appearance or
fusion of these ossification centres vary from
book to book. How reliable are they? Do they
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have scientific valid references? Because most
of the text books of Forensic Medicine &
Toxicology don’t mention references for the
data given. Hence this review article is
presented to throw some light upon existing
literature. It also points out arriving at
conclusions as to what to be done, to create
scientific reliable reference criteria, either for
regional or national level. For instance
different modalities of bone age estimation
provide different results and their applicability
differs in different ethnicities3. The need is to
study in order to compare them and select the
method best suited to our population.
Objective:
The main objective of the study is to look at
the various text books and their contents as to
the assessment of age by ossification centres.
There are lot of differences of opinions
amongst the authors as to age of appearance as
well as fusion of various ossification centres.
Nature of research, done by whom, when,
where and study done on which population are
the questions which remain un-answered in
most of the references. Hence this study was
under taken to throw some light upon existing
literature and pave the new way for
development of authenticated references for
local population.
Materials & Methods:
The five forensic Medicine and Toxicology
textbooks of the authors belonging to different
regions of India were considered for the
review. The age of appearance and age of
fusion of various ossification centres which are
used in undergraduate teaching and age
estimation of medico-legal cases mentioned in
these textbooks were tabulated and the values
compared.
When values for both sexes were given by the
authors, the range with minimum and
maximum ages was recorded.
Observations:
The data derived from radiography based on
appearance and fusion of ossification centres
used to estimate the age of an individual
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available in various text books of Forensic
Medicine & Toxicology is shown in Table 1
(Upper limb joints) and in Table 2 (Lower limb
joints).
Discussion:
The bones of the human skeleton are
preformed in hyaline cartilage. This soft tissue
is gradually converted into hard osseous tissue
by osteogenesis from which the process of
transformation spreads until whole skeleton is
ossified.4 The appearance of these ossification
centres is spread over a long period starting
from embryonic life to few years after birth.
The process of appearance and fusion of these
centres follow a sequence and a time. This
process is used in forensic investigations for
estimation of age. The age ages of appearance
and fusion differ in different populations. The
possible
reason
is
the
geographical
distribution, and associated influence of
climate, race, sex, dietary habits, physical
habits, presence of diseases in that region,
hormonal & metabolic disorders religious
practices and heredity.6,8 Similar opinion was
expressed by Srivastav Ashutosh et al9 in their
study and other studies done in Bengal and
Mumbai.10 There may be maturity imbalance
between bones from different parts of the same
individual.4The ossification centres in females
generally appear and fuse earlier when
compared to males.6,8In Bengali study, the
ossification centres in Hindu females fused one
to two years earlier compared to Mumbai
region females.10 Hepworth study showed that
the skeletal maturity in Panjabi region was 6
months to 1 year earlier compared to Mumbai
region.10
Our review of textbooks also reveals the
similar findings. The studies done in different
parts of India or the values coted in textbooks
selected in the study belonging to different
parts of India have clearly shown the
discrepancies in the ages of appearance and
ages of fusion for many ossification centres.
The following observations can be derived
from the tables:
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Table 1: Details of Ossification centres of Upper Limb mentioned in various textbooks
Ossificatio
n centre
Acromian
Process
Head
of
Humerus
Greater
tubercle
Lesser
tubercle
Capitulum

KSN4
A
14-15
y
½ -1 y
3y

F
17-18
y
18-19
y
--

Apoorba Nandy5
A
F
12-15 y 13-16
y
1y
15-17
y
4y
--

Trochlea

9-11 y

5y

--

5y

--

1y

1y

14-16
y*
13-15
y*
14-15
y*

2m

14-16
y
14-16
y
16-17
y
16-17
y
16-17
y
16-17
y
18-19
y
17-18
y
--

Lateral
epicondyle
Medical
epicondyle
Upper end
of Ulna
Upper end
of Radius
Lower end
of Radius
Lower end
of Ulna
Capitate

11 y

1y

13-16
y
13-16
y
16-18
y
17-18
y
--

Hamate
Triquetral
Lunate
Trapezium
Trapezoid

2y
3y
4y
6y
5y

------

1y
3y
4y
4-5 y
4-5 y

------

3m
2-3 y
3-4 y
5-6 y
5-6 y

Scaphoid

5y

--

6y

--

Pisiform

11-12
y
2-3 y

--

9-12 y

--

6-7y
9y
5y
2y
5-6 y

9-11 y
10-13 y
5-7 y
9-12 y
5-7
1y
5-7 y

Krishan Vij6
A
F
14- 15 17-18
y
y
1y
18-19
y*
3
18-19
y*
5
18-19
y*
1y
14-16
y
9 – 11 16-17
y
y
11 y
16-17
y
5 – 6 y 16-17
y
9y
16-17
y
5y
16-17
y
2y
18-19
y
5-6 y
17-18
y
2m
--

Rajesh Bardale7
A
F
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7m

14-18
y
5-7 y*

--

--

--

--

--

--

5-10.5
m
7-11 y

--

--

---

10-12
y
5-7 y

6m

10-16
y
14-16
y
15-17
y
14-16
y
16-17
y
17-18
y
--

11.113
11.112.7
--

------

8-14 m
2-4 y
5y
5-7 y
4-7 y

5-6 y

--

10-12
y
2-3 y

--

Base of 1st
15-17
15-17
Metacarpal
y
y
*
Fusion afterComposite epiphysis formation; y – years;m - months

1. For the given centre of ossification,
different authors have presented different
age of appearance.
2. The under graduates reading these text
books will be under confusion, regarding

1y

Balachandran8
A
F
14.216.315.6 y 18.7
---

9-13y
6-8 y

--

15.718.3
--

--

15.318.1
1618.9 y
16.118.8 y
--

------

------

------

6-11y

--

--

--

9-17 y

--

3-4 y

14-18
y

10.4 – -12.4 y
---

1y
8-11y

--

--

---

which textbook (reference) to be followed
and to be written in exams.
3. Examiners from various parts of country
are appointed by universities to evaluate
theory answer scripts and to conduct
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practical examinations. The students
reading one text book of Forensic Medicine
& toxicology written by one particular
author will be wrong if the examiners
follow different reference book in their area
and may wrongly evaluate the answers.
4. Post graduate students reading various text
books of Forensic Medicine & Toxicology
face difficult while referencing the topic

under discussion. Even the guide shall be in
doubt as to the origin of these references.
5. Ultimately these references shall create
doubt in the minds of reader or the person
referring these citations.
6. The days are not far where we may have to
face difficult defense examination in the
honorable court of law & court questions
too as to reliability of these references.

Table 2: Details of Ossification centres of Lower limb mentioned in various textbooks
KSN4
Ossificatio
n centre
A
F
Iliac crest 14 y
20-21
y
Ischial
16 y
20-21
tuberosity
y
Triradiate 15 y
cartilage
Ischipubic 6y
rami
Head of ½ -1 y
17-18
femur
y
Greater
4y
17-18
trochanter
y
Lesser
12-14 y 17-18
trochanter
y
Lower end 9
18-19
femur
month
y
IUL
Upper end Birth
18-19
tibia
y
Upper end 4 y
18-19
fibula
y
Lower end 1y
16-17
tibia
y
Lower end 1y
16-17
fibula
y
Calcaneal 6-8 y
14-16
tuberosity
y

Apoorba Nandy5
A
F
16 y
19-20
y
15-17 y 20 y
1y
4y
14 y
9-10
month
IUL
Around
Birth
2-5 y

14-15
y
8-9 y
1417* y
1417* y
1417* y
16-17
y

16-17
y
14-16
y
1y
14.116 y
1y
13-16
y
5-6 IU -months

Krishan Vij6
A
F
14 y
18-20
y
15-17
19-21
y
y
11-14
y
6y

Rajesh Bardale7
A
F
14-17
17-20
y
y
14-18
20 y
y
13-16
y
8½y

Balachandran 8
A
F
141814.9 y 18.9 y
15.616.918.9 y 18.7 y
13.515.8
-

½ -1 y

1y

14- 19
y
14-17
y
15-17
y
14-17
y

-

-

-

15.617.1 y
-

-

16.5/
14.4

14-17
y
14-16
y
14.116 y
13-16
y

-

-

-

-

-

-

-

-

-

-

4y
12-14
y
9th
month
IUL
Birth
4Y
1y
1y
6-8 y

17-18
y
17-18
y
17-18
y
18-20
y
18-19
y
18-19
y
16-17
y
16-17
y
14-16
y

5y
12-14
y
9th
month
IUL
Before
birth
3-5 y
1y
1y
At
birth

-

*

Fusion afterComposite epiphysis formation; y – years; m - months

Looking at the regional problems of social,
employment & administration, in the recent
past the Indian citizens started moving from
one region to another of the country in search
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of livelihood. This created mixed group of
people living together. In such case, how can
authors claim that the reference coted in their
textbooks is authentic to that population under
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question unless the researchers had
standardised the methods keeping these factors
in mind? Hence the selection criteria for
‘research subjects’ has to be specific to those
who are inhabitants of given region for
considerable period so that the uniformity is
maintained in selection of subjects and it gives
authenticity to the data obtained.
The researchers should work towards the
development of national reference criteria for
age assessment by ossification centres, which
can become standard reference for medico
legal purposes. The following steps could be
kept in mind while developing national
reference criteria.
1. Form group of Forensic Medicine &
Toxicology experts representing all parts of
country, at least two persons from each
state at national level.
2. All the members of this forum meet, to
form common agenda & meeting at
convenient place to decide the objectives,
available literature collection etc.
3. Frame common objectives material
methods & guidelines to conduct research
in every state across India in a stipulated
period.
4. Publication of the research works in
regional, national & international indexed
journals. And then inclusion in text books
by authors as an authentic reference.
Conclusion:
The ossification centres and their appearance
and fusion age are being used for estimation of
age in forensic investigations to establish the
identity of the persons. However as evident
from various references available in textbooks
and other sources, the ages of appearance and
fusion differ from region to region of the
country. Hence these data cannot be
generalised to all the cases throughout the
country. The region wise data needs to be
generated by carrying out researches under
uniform standards and such data should be
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published before
investigations.
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Errata
The article titled “Accidental Fatality by Dead Coconut Tree” was published in the journal
[Vol 23 (2), 2014]. But inadvertently the figures were missing during printing process.
Hereby we are publishing those figures.
Figure 1: Hollow bark of the fallen coconut
tree, indicating it is already dead

Figure 2: Deceased lying on the ground with
the fallen tree and the JCB machine in the
backdrop.

Figure 3: Diffuse contusion of the scalp, with
multiple comminuted fractures of skull
vaultand brain matter protruding out.

Figure 4: Base of skull showing multiple
comminuted fractures with the fractured
fragments grossly displaced.
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Academic Programme
The academic programme under KAMLS was conducted by Mysuru Medical College and Research
Institute, Mysuru as “FORENSIC WORKSHOP” on 14-3-2015 at auditorium of Police Training School,
Channapatna.
It is the first of its kind in India where a live demonstration of ballistics, crime scene and forensic
photography was done. Delegates from different parts of India participated in the programme.
Different firearms were fired from different ranges and the delegates were shown the effects on target.
The delegates were made to appreciate the method of approach to a scene of crime by experiencing
the simulated crime scenes. The method of taking required photographs was also demonstrated.
Karnataka Medical Council awarded two credit hours for the programme.

L

ightening of the lamp by the dignitaries

Delegates listening to the Ballistic expert in the field before demostration
JKAMLS Vol 24(1) Jan - Jun 2015
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KARNATAKA MEDICO-LEGAL SOCIETY (KAMLS)
Regd. No: 295/91/92
Karnataka Medico-Legal Society (KAMLS) is functioning in Karnataka since 1990.
Presently it includes 960 Life members from the fields of Forensic Medicine, Forensic
Science, doctors from Primary Health Centres and other specialties, Retired Judges, Lawyers,
and Senior Police officers from all over the country. The society is actively involved in
conducting conferences, CMEs and workshops throughout the State. We expect to grow with
time and acquire a huge stature successfully accomplishing the aims and objectives for which
it was formed.
AIMS AND OBJECTIVES:
To,
1) Organise in a body all persons who are practicing or are interested in the discipline of
Forensic Medicine to facilitate mutual acquaintance and collaboration among
themselves.
2) Maintain the honour and dignity of the members of the Society. To promote professional
fellowship, co-operation and exchange of views amongst members and to safeguard their
interests in the sphere of their activity.
3) Promote study and research in Forensic Medicine and to share professional experience of
the members among themselves.
4) Maintain uniformity in the procedure of Medico-legal service in Karnataka.
5) Improve the organizational set-up and functioning of Medico-legal service in the state.
6) Guide Medical Officers in the performance of their Medico -legal work.
7) Suggest up gradation of the Government laws guiding Medico-legal practice from time
to time.
8) Get affiliation with similar associations at National and International level.
9) Create a better understanding among the public regarding Medico-legal and allied
matters.
10) Publish a biannual journal under the auspicious of the society.
11) Exchange technical expertise with Forensic Scientist and legal experts to improve the
scope of the Criminal Investigation.
MEMBERSHIP
Anybody who is an Indian National and a Registered Medical Practitioner, Doctor involved
with Medical Education in any discipline, Registered Dental Practitioners, Students in those
fields, Scientist working in Forensic Science Labs, Advocates and Police personals can be a
members of Karnataka Medico Legal Society.
MEMBERSHIP FEE
To be a “Life Member”, one has to pay an one time amount of Rs. 2050/- towards the
registration charges. Demand Draft should be in favour of “Karnataka Medico Legal
Society”, payable at Bangalore.
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KARNATAKA MEDICO-LEGAL SOCIETY ®
APPLICATION FOR LIFE MEMBER SHIP
To,
The Secretary,
KAMLS
I,____________________________________________________ wish to enrol myself as a
Life member of the Karnataka Medico Legal Society, I am enclosing here with the membership fee of Rs.2,050/- [Rupees One Thousand and Fifty Only] by Demand Draft drawn in
favour of “KARNATAKA MEDICOLEGAL SOCIETY” bearing No._______________
dated____/____/______ drawn on ___________________ bank payable at Bangalore.

Signature of the Applicant
Personal Particulars of the Applicant:
Name:
Date of Birth:
Qualification:

Please paste
Passport size
Photo here

Designation:
Address for correspondence:

Permanent Address:

Telephone/Mobile No:
E-mail:
(Please enclose 2 extra passport size photographs along with application form)
Application along with Demand Draft should be sent to:
Dr Pradeepkumar MV
President of KAMLS
Professor
Department of Forensic Medicine
Raj Rajeshwari Medical College and Research Institute
Mysuru Road, BENGALURU - 590010. Karnataka, India.
president@kamls.in; pradimv@gmail.com
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Subscription Details
Journal of Karnataka Medico Legal Society (JKAMLS) is an official journal of Karnataka
Medico Legal Society (R), Karnataka, India. JKAMLS is published biannually (Jan – Jun & Jul
– Dec).
Following are the charges for the institutions subscribing JKAMLS.
Colleges in India

: For one year: Rs. 3000/- (Three thousand only)
For five Years: Rs. 15,000/- (Fifteen thousand only)

Colleges outside India

: For one year: USD 200 (US 200 dollars only)

For Individual Subscription : Within India Rs. 1500/- & for
Outside India USD 50 per issue.
Payment

: DD drawn in favour of “ Editor – in – Chief – JKAMLS”,
payable at Manipal, Karnataka, India & sent to the
following address:

Dr. Shankar M Bakkannavar,
Associate Professor
Department of Forensic Medicine,
Kasturba Medicla College,
Manipal – 576104, Karnataka, India
Ph. No: 08202922450

Cell: +91 9845303881,
+91 8970106741

Website: www.kamls.in
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