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Editorial

Poison Information & Detection Centres

The incidences of intentional self-harm due to poisons and unintentional toxicity
due to drug overdose are increasing day by day. The cases of accidental poisonings are
also not uncommon. The feeble minds of the present generation, unable to cope up
with the stress arising out of their routine works prompts them to take this one of the
extreme steps to end their life using the chemicals. On the other hand easy availability
of the drugs used for medicinal purposes along with drugs of recreation and their over
dosage are contributing for the increased incidences. In these cases, the clinicians’
duty is to quickly identify the poison and treat the patient with antidote if available in
order to save the life or minimize the damage. The success of treating such patients,
depends upon the swift diagnosis of poisons, which is vital and is now being achieved
by the additional help of poison information centres and poison detection centres. The
well-equipped laboratories and round the clock services are key to the success of these
centres.
Around the world many developed and developing countries have set up
well-resourced poison information centres. In India, there are few such centres which
are helping the clinicians in managingpoisoning cases. Starting from the National
Poisons Information Centre (NPIC), established in 1995 in AIIMS, New Delhi to AIMS,
Cochin to many other centres are delivering the services of poison information as well
as poison detection.The importance of these centres has been slowly but steadily
spreading among the people involved in the clinical or the medico legal management
of poisoning cases. Hence more and more centres are coming up, which is a good sign
from the point of Forensic Toxicology.
In spite of increasing awareness in the field of Forensic Toxicology, the much work
is lacking in terms of accurate diagnostic procedures. Use of soft wares and analytical
toxicological methods currently in use are not enough to apply for all the possible
poisons, the list of which is infinite as anything in excess acts as a poison to human
beings. Still we are unable to diagnose accurately the snakebite poisoning, though to
certain extent ELISA may help us.Increasing chemical burden on human beings due to
the industrialisation of the agriculture and other related fields is becoming a reason for
the increased toxicities and necessitating the newer methods to overcome this burden.
More and more researches are warranted in this field not only to be competent in
management but also to serve the mankind in a better way.

Dr Shankar M Bakkannavar
Editor – in – Chief
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Original Communication

A Profile of Medico Legal Cases in a Tertiary Centre of Rural Karnataka
Sham Kishore K 1a, K H Thippeswamy2b, K B Suryakumar3b
Abstract
Medico legal cases are integral to medical practice and no doctor can shy away from it. The
present study aimed to find out the profile of MLC cases coming to the casualty of KVG Medical
college hospital which happens to be a rural tertiary centre.
The study showed that majority (72.18%) of medico legal cases involved male sex. Age group
21-40 years made up for47.3% of medico legal cases. 56.4% of medico legal cases were road
traffic accident (RTA), and among RTA’s 46.7% of cases involved 2 wheelers. Maximum number
of poisoning cases was suicidal in nature.
Key words: Medico legal, rural, tertiary centre, RTA, suicide
© 2016 Karnataka Medico Legal Society. All rights reserved.

Introduction:
India is a country facing acute shortage of
doctors in rural areas. The few doctors who
practice in such areas are facing problems not
only regarding treatment of patients but also
regarding completion of formalities in medico
legal cases. Finding a small hospital in rural
India is difficult, let alone a tertiary centre. But
Sullia is one of the very few rural areas which is
endowed with a well-established tertiary
hospitals which caters to all kinds of patients and
also handles medico legal cases.

In many
hospitals of our
country
maintenance of records pertaining to medico
legal cases is poor. It is advisable to maintain an
incident/accident register in casualty of each
hospital in which all the details of a medico
legal case, whether admitted or treated as
outpatient has to be entered. Some of the
important points to be entered are;

Any unnatural event resulting in bodily damage
seeking medical intervention and legal answer
is called medico legal case. These kinds of cases
are usually unnatural, unexplained, unexpected
and suspicious in nature. Examples being
accident, assault, poisoning, brought in gasping
condition & failure to diagnose, brought dead,
suspicious history, snakebite/wild animal injury,
and sexual offences/perversions.

- Informant – Self / others (Name and his
relation to patient)

- Date and time of examination
- Brought by person name and his relation to
Patient / PC number & Police station

- Two I D marks
- Brief history as furnished by informant
- Police intimation sent/not sent
Proforma for an ideal Medico legal register can
be seen as annexure 1.

Material and methods
1a

Assistant Professor, 2b Associate Professor, 3b Professor
Department of Forensic Medicine & Toxicology, a Kanachur
Institute of Medical Sciences, Deralakatte, Mangalore 575018,
b
KVG Medical College and Hospital, Kurunjibagh, Sullia
574327
Correspondence:Dr.Sham Kishore K,
Cell: 9449740775 Email ID: shamkishorebhat@gmail.com
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This is a retrospective observational and
descriptive study involving medico legal cases
which came to the casualty of KVG Medical
college hospital Sullia India from 1st January to
31st December 2013. The data was collected from
the Medico legal register, case sheets and
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hospital case records. The data collected was
tabulated and analysed using Statistical Package
for Social Sciences (SPSS) 16.

Table 2 showing cause of MLC

Results
Out of 133 medico legal cases studied, 72.18%
(96) were male and 27.82% (37) were female
(Table 1).
Maximum number of patients (63) belonged to age
group 21-40 years, followed by patients(44) who
belonged to 41-60 years and patients(16)
belonging to 01-20 year age group. 10 patients
belonged to age group 61 years and above (Table 1).

Table 3 showing pedestrian/vehicle involved
in RTA

Table 1 showing age and sex wise distribution of MLC cases

Cause of MLC in 56.4% cases was RTA (75),
followed by assault (26) in 19.5% cases and
poisoning (23) in 17.3% cases. 5.2 % cases were
fall from height (7), burns and animal injury
accounted for 1 case each. Out of the total 75
RTA cases 61 victims were male and 14 victims
were female. Out of 26 assault cases, 17 were
males and 9 females. Out of 23 poisoning cases,
13 were female and 10 male. Out of 7 cases of
fall from height 6 were male &1 female(Table 2).
Of all the RTA’s, Victims riding 2 wheelers (35)
accounted for 46.7% out of which 32 were male
and 3 were female. 25.3% victims (19) were in a
3 wheeler or 4 wheeler, out of which 16 were
male and 3 female. Pedestrians (14) were the
victims in 18.7 % cases, out of which 9 were
males and 5 females (Table 3).
JKAMLS Vol 25(2) Jul - Dec 2016

Most common manner of poisoning was suicidal
(19) followed by accidental (4) (Table 4).
Table 4 showing manner of poisoning

Discussion
A case is made medico legal by the Medical
officer whenever an injured, poisoned, burnt
cases are brought to the casualty for treatment
irrespective of the history of the case. This is
done on the presumption that it is the duty of the
doctor to assist the police in the proper
investigation of the case, to help catch the
accused, and also to prevent any untoward
incident in society.
Page 7
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The law does not say that doctor is duty bound
to inform each and every case of injury or
poisoning to the legal authorities, some cases like
injuries sustained by self-fall need not be
informed to authorities.
To avoid complications a Medical officer can
report each and every case of injury and
suspected case of poisoning to the police and the

question of suicide/accident/homicide can be
solved by them (1).
In every case of injury all observations must be
entered in an accident/incident register with
appropriate sketches and diagrams. An accident
register is a register maintained in hospitals in
which details of examination of the injured
person are recorded by the medical officer (2).

Annexure

A similar study done by group of workers in
Akola, India has shown that, burns constituted
the majority of medico legal cases followed by
assault and road traffic accidents. This finding
is in contrast to our findings. In their study,
majority of the victims were males and majority
JKAMLS Vol 25(2) Jul - Dec 2016

of victims belonged to age group 21-30 years
followed by 31-40 years (3). These findings are
similar to our study findings.
Study done by researchers in Tumkur, India on
MLC’s has shown that males were the dominant
group (67.6%), most victims were in the age
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group 21-30 years (45.1%), and road traffic
accidents (50.55%) amounted to the majority of
MLC’s coming to casualty (4). All these findings
are similar to the present study.
In a study done in Jamnagar, India, male cases
(72.77%) predominated over female cases. The
maximum numbers of cases were in the age
group of 21-30 years (32.10%). Maximum
numbers of cases were of road traffic accidents
(31.97%), it was followed by assault cases
(24.20%). These findings are similar to the
present study (5).
A similar study done in rural area of Faridabad,
India showed, males were the dominant group
(67.6%). Most of the victims were of the age
group 21-30 years (45.1%). These findings are
similar to the present study. Poisoning cases had
the highest incidence in relation to the cause of
admission (36.9%). This point is in contrast to
the present study (6).
Study done by a group of workers in rural
Haryana, India showed, maximum numbers of
cases were reported in the age group of 21-30
years followed by 31-40years. In respect to
gender distribution, 148 were male as compared
to 54 female. These findings are similar to the
present study. Maximum cases reported were of
poisoning (84) followed by road traffic accident
(74). This is in contrast to the present study (7).
The common point in our study and the above
mentioned studies is most of the victims were
males and most of the victims were belonging
to age group 21-40 years. The possible reason
for the same in our country can be that males
compared to females may be sole bread winners
of the family and may be employed in more
dangerous works which may lead to accidents/
incidents. People in their youth also tend to travel
more and take more risks compared to young or
elderly hence the statistics pertaining to Medico
legal cases may show more number of youth.
Proper maintenance of records pertaining to
medico legal cases will make the job of the
doctor easy in court. Duty doctors and medical
officers should not shy away in seeking help from
Medico legal experts pertaining to medico legal
cases. It is best to play safe by following the
guidelines put forth by Honourable Supreme
court while treating a medico legal case8.
JKAMLS Vol 25(2) Jul - Dec 2016

Conclusion
Maintenance of medico legal records may be
difficult in rural areas but KVG Medical college
hospital is doing a very good job at it. The
department of Forensic Medicine & Toxicology
works closely with the Emergency department
so that Medico legal cases are aptly handled. The
following conclusions can be drawn from the
data collected.
· Majority of medico legal cases involved male sex.
· Majority of medico legal cases involved age group
21-40 years.
· Majority of medico legal cases were RTA’s.
· Majority of the victims of RTA’s were involved in
2 wheeler accidents.
· Most common manner of poisoning was suicidal.
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Dermatoglyphics in Diabetics and Non-Diabetics in Udupi District,
Karnataka – A Comparative study
Atreyee Bandyopadhyaya, Ashwini Kumarb1, Vinod C Nayakc1,
Navin Patilb2, Shankar M Bakkannavarb1
Abstract
The present study was conducted to analyze the dermatoglyphic patterns in patients diagnosed
with Diabetes Mellitus (DM) type II and controls, not diagnosed with DM type II and find a
possible association between dermatoglyphic patterns and type II DM. A prospective
observational study was conducted in the medicine department at Kasturba Hospital, Manipal
among 65 diabetics and an equal number of non-diabetics. Fingerprint patterns were obtained
from each individual and results were observed, analyzed and interpreted. The present study
shows the frequency of arches and whorls to be increased in the left hand of the females in the
non-diabetic group. The frequency of radial loops in the left hand was significantly more among
diabetics than controls of both sexes. There was however no statistical significance in the
frequencies of fingerprint patterns obtained from the right hand of the individuals.
Although a few studies have been undertaken to establish an association between DM with
dermatoglyphics, the results obtained so far have been ambiguous. Contradictory results have
been observed mostly from different populations due to a vast difference among the patterns in
various populations. More extensive research is required for the establishment of
dermatoglyphics as a screening tool. Findings of the present study indicate that there is a need for
further study on a larger sample size and more diverse population to shed light on the role of
finger print pattern expression as an aid to screening strategies for type II DM.
Keywords: Dermatoglyphics, type II Diabetes Mellitus, screening tool
© 2016 Karnataka Medico Legal Society. All rights reserved.

Introduction:
Every human being possesses a unique finger
print. An individual’s finger print acts as one of
the most important and reliable method of
identification. Fingerprints can be matched at two
levels - coarse level and fine-level. At the coarse
level, fingerprints can be classified into six main
groups: arch, tented arch, right loop, left loop,
whorl and twin loop. The fine- level matching is
performed by extracting ridge endings and
a

Undergraduate, bAssociate Professor, cProfessor, 1Department
of Forensic Medicine & Toxicology, 2Department of Pharmacology, Kasturba Medical College Manipal University, Manipal.
Correspondence: Dr Ashwini Kumar
Cell: +91-9964139848
Email: ashwini.kumar.dr@gmail.com
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branching points, called minutiae from a
fingerprint image. It has been suggested that the
significance of finger prints may not be limited
to an individual’s identification alone. Recent
evidences that have emerged point to a possible
association between various finger print patterns
and the likelihood of a mother delivering a baby
suffering from Down’s syndrome.1, 2
Diabetes mellitus (DM), a disorder of blood
glucose metabolism, is one of the most
prevalent non-communicable disease globally.
Recent estimates, peg the figure of diabetics
worldwide at a very discouraging 387 million 3.
Further, type 2 DM accounts for 90% share of
this pie and if one is to go by the recent trends,
Page 10
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the number is only expected to swell further 4.
Type 2 DM has a very strong genetic etiological
component. Since fingerprints expression is
controlled by a polygenic inheritance, it opens
up a window of opportunity, where fingerprints
pattern expression, be it at a coarse or fine level,
could potentially be utilized to aid in the
screening
of
diabetics.
Presently,
non-interventional screening for diabetes is still
in the research stage.
In light of the upward trend that DM is presently
exhibiting, a quick, cheap and non-invasive tool
for diagnosis of diabetes mellitus can prove to
help the population in general and reduce the
disease load by providing efficient and early
intervention in the affected group. Our literature
search revealed a few unique studies that have
pointed to a potential association between
finger print patterns and the individual’s
glycemic status 5, 6, 7. In light of this, we, through
our study intend to assess coarse fingerprints and
evaluate the differences as observed in between
diabetics and non-diabetics of Udupi district,
Karnataka who are attending Kasturba
Hospital, Manipal.

Review of Literature
Our extensive literature search revealed a few
studies that have evaluated the association
between an individual’s fingerprints and their
glycemic status.
A few studies noted a significant difference in
the frequency of arches among diabetics and
non-diabetics. Burute P et al observed a
significant difference in the frequency of arches
among female diabetics as compared to that of
control group 5. This was in concordance with
the results of Sant SM et al 8, Verbov J 9,
Ravindranath R et al10, Sengupta S 11 and Pathan
FJ et al6.
Besides arches, ulnar loops was another class that
was observed at a higher frequency in diabetic
groups than control groups 5, 10. However, Burute
P et al did not observe any statistical significance
between the diabetics and controls 5. Sant SM et
al reported contradictory findings in that the
JKAMLS Vol 25(2) Jul - Dec 2016

frequency of ulnar loops and radial loops were
decreased in both male and female diabetics8.
Additionally, we also observed contradictory
results with reference to whorls fingerprint
patterns among the various studies. Sant SM et
al8, Sengupta S11 and Pathan FJ et al6 observed
an increase in the frequency of whorls among
the diabetics whereas Verbov J9, Ravindranath
R et al10 reported a decrease in the frequency of
whorls among the diabetics.

Objectives
The specific objective of the study was to assess
differences in dactylographic markings between
diabetics and non-diabetics and determine a
specific pattern which would help in the
effective screening of patients with type II DM.
Hypothesis
Assumed hypothesis was that “A direct
co-relation exists between specific
dermatoglyphic data and Diabetes Type II”

Methodology
After obtaining the approval of the Institutional
Ethics Committee, a prospective observational
study was conducted in the medicine department
at Kasturba Hospital, Manipal.
In this study, we decided to enroll subjects into
two groups; i.e. Group 1 included subjects
diagnosed with type II DM and Group 2 included
subjects, who had not been clinically diagnosed
with type II DM. The inclusion and exclusion
criteria mentioned below were used as a guide
to recruit the subjects as well. The study
population was fixed at 130 in total, with 65
subjects in each group, keeping the power of
study at 80% and the confidence interval at 95%.
Written, informed consent was obtained from all
subjects after detailed explanation of the
procedure and details of the study. The study was
conducted over a period of 6 months.
Fingers were cleaned and fingerprint patterns
from all ten finger-tips were taken on white A4
sheets using duplicating ink. Clinical and
Page 11

Dermatoglyphics in Diabetics and Non-Diabetics in Udupi District, Karnataka – A Comparative study

laboratory data were perused for confirmation
of the diagnosis of type II DM in subjects
belonging to group 1.
Fingerprint patterns were studied with
magnifying lens. Results of both cases and
controls were compared. All tabulations were
done on Microsoft Excel Sheets using SPSS
software and in consultation with statistician.
The following fingerprint parameters were
studied: Arch, Whorl, Radial& Ulnar Loops.
Inclusion Criteria
1.
All adults (between 18-80 years of age)
2.
Both sexes
Exclusion Criteria
1.
Borderline diabetics
2.
Type I diabetes

The results are expressed in frequency and
percentage in brackets. p=0.494 for the right hand
and p=0.025 for the left hand
In a similar manner, when comparing the
fingerprint patterns of female diabetics with that
of female controls, a significant difference was
observed in the expression of the fingerprint
patterns in the left hand. The results showed that
the frequency of arches and whorls were more
among controls. However the frequency of
radial loops was more among diabetics than
controls.
Table 2: Comparison of distribution of fingertip patterns in female diabetics & controls

Results:
The data obtained was qualitative data. Further,
we aimed at determining whether any
association exists between fingerprint expression
patterns and the glycemic status of the subjects.
Hence, our data was analyzed using chi-square
test and expressed using frequency and
percentages. The level of significance or p value
was kept at 0.05.
We found a significant difference in the
expression of the fingerprint patterns among
diabetics and the controls in the left hand. We
noted that the frequency of arches and whorls
were more among controls. However the
frequency of radial loops was more among
diabetics than controls.

The results are expressed in frequency and
percentage in brackets. p=0.699 for the right hand
and p=0.037 for the left hand.
When comparing the fingerprint patterns of male
diabetics with that of male controls, no
significant difference was observed in the
expression of the fingerprint patterns. However,
the frequency of radial loops in the left hand was
more among diabetics than controls, thus
maintaining a consistency in our overall
findings.

Table 1: Comparison of distribution of
fingertip patterns in diabetics and controls

Table 3: Comparison of distribution of fingertip patterns in male diabetics and controls.

JKAMLS Vol 25(2) Jul - Dec 2016
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The results are expressed in frequency and
percentage in brackets. p=0.727 for the right hand
and p=0.218 for the left hand.

Discussion
In the present study, the frequency of arches and
whorls were more among the fingerprint patterns
in the left hand of the females in the control
group. However the frequency of radial loops in
the left hand was more among diabetics than
controls of either sex. The difference in the
fingerprint patterns obtained from the right hand
was statistically not significant.
Burute P et al observed a significant difference
in the frequency of arches among female
diabetics as compared to that of control group5.
This was in concordance with the results of Sant
SM et al8, Verbov J9, Ravindranath R et al10,
Sengupta S11 and Pathan FJ et al6. Our findings
do not correlate with the above studies, as our
results show an increased frequency of arches in
the control group, particularly in the left hand of
the females.
Sant SM et al (8) reported an increased frequency
of whorls in diabetic males and females. Verbov
J9 found a decreased frequency of whorls in
diabetic females. Ravindranath R et al10 reported
a decreased frequency of whorls in diabetic males
and in left hands of diabetic females and
Sengupta
S11 found increased frequency of
whorls in male diabetics. In the present study,
whorls are found to be decreased in the left hand
of female diabetics than controls. This correlates
with the findings of Verbov J 9 and Ravindranath
R et al10.
According to Pathan FJ et al6, radial loops
showed no significant difference between
diabetics and controls in both hand of both sexes,
but Sant SM et al6 reported decreased frequency
of radial loops only in males. It is noteworthy
that in the present study, the frequency of radial
loops was higher in the left hand in diabetics of
both sexes than the controls, more significantly
in the females. The variation in findings may be
JKAMLS Vol 25(2) Jul - Dec 2016

due to the possibility that such a study was
being conducted for the first time in this
geographical region. Our sample size was not
adequate enough in order for us to be able to
extrapolate our findings to the clinical
population.
Thus, on the back of our results, we believe that
there may be a relationship between the
distribution of finger print patterns and the
glycemic status of humans. In our opinion, a large
sample size, including different population
groups from different geographical regions as
well as other demographic parameters may be
able to reveal the full scope of dermatoglyphics
in screening of DM. With preliminary results and
observations, our hypothesis that “A direct
co-relation exists between specific
dermatoglyphic data and Diabetes Type II”
appears to have been supported. Once a
relationship between different fingerprint
patterns and the glycemic status is established,
dermatoglyphics may be used as a means for the
effective screening of population to detect the
persons at risk for DM type II. Early diagnosis
will surely lead to more effective treatment, as
well as prevention and management of
complications.

Conclusion
•
We observed differences in fingerprint

•

•

patterns among diabetics and nondiabetics
The frequency of arches and whorls were
noted to be more among the fingerprint
patterns in the left hand of the females in
the non-diabetic group. On the other hand,
frequency of radial loops in the left hand
was more among diabetics than
controls of both sexes. There was however
no statistical significance in the
frequencies of fingerprint patterns obtained
from the right hand.
Deviation from previous works was
attributed to newer geographical location
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•

•

and smaller sample size.
Larger scale study, with the consideration
of various demographic factors other than
gender is necessary to come to firm
conclusion.
In our opinion, dermatoglyphics may have
a role in the screening of population for
the early detection of DM Type II in the
future.
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Detection of Ethanol and Propoxur from whole Blood Samples by
Gas Chromatography: A Case Study
Rakhi Agarwal,a1 M. S. Dahiyab1
Abstract
Propoxur, carbamate compound is a non-systematic insecticide, classified as highly toxic
substance to humans. It shows depletion in whole blood cholinesterase activity. Present work
includes a case study on the detection (qualitative) of propoxur from whole blood samples of 21
victims. The victims were administered alcohol (local brand), which wasaccidentally
contaminated with propoxur (baygon). Three patients were died during treatment while one death
was observed after two days of exposure. Gas Chromatography- Head Space (GC-HS) analysis
has confirmed the presence of ethanol in all 21 blood samples. Propoxur was found in all samples,
analyzed by Gas Chromatography with nitrogen phosphorus detector (GC-NPD).
Key Words: Ethanol, Propoxur, Gas Chromatography
© 2016 Karnataka Medico Legal Society. All rights reserved.

Introduction
Ethanol, also known ethyl alcohol, is a
psychoactive drug which is volatile, flammable
and colorless liquid. It is used as recreational
drugs and generally found in alcoholic beverages.
Ethanol is miscible with water and thus found in
paints, tinctures, markers, and personal care
products such as perfumes and deodorants. It is
a byproduct of the metabolic process of yeast.
As such, it is present in any yeast habitat.
Ethanol can commonly be found in overripe
fruit.1Chemically it is a clear, colorless liquid
with a characteristic, agreeable odor. In dilute
aqueous solution, it has a somewhat sweet
flavor, but in more concentrated solutions it has
a burning taste. Ethanol, CH3CH2OH, is an
alcohol, a group of chemical compounds whose
molecules contain a hydroxyl group(–OH),
bonded to a carbon atom.
Ethanol is the principal psychoactive
a
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constituent in alcoholic beverages, and having
depressant effects on the central nervous system.
It has a complex mode of action and affects
multiple systems in the brain, the most notable
one being its agonistic action on the GABA
receptors.2,3 Prolonged heavy consumption of
alcohol can cause significant permanent damage
to the brain and other organs. As such, ethanol is
a nutrient. However, the final product its
breakdown inside the body is acetaldehyde.4
which more toxic than ethanol. Ethanol itself is
not a carcinogen,5 but the metabolic product of
ethanol i.e. acetaldehyde, is toxic, mutagenic and
carcinogenic. Ethanol within the human body is
converted into acetaldehyde by alcohol
dehydrogenase and then into the acetyl in acetyl
CoA by acetaldehyde dehydrogenase.6
Nausea, vomiting and intoxication are symptoms
of ingestion. Long-term use by ingestion can
result in serious liver damage.7Due to ethanol
toxicity, the gastrointestinal, urinary,
cardiovascular, and nervous systems are affected
strongly. Ethanol easily crosses membranes like
water and is totally absorbed from stomach /
upper small intestines. Absorption is slower from
Page 15

Detection of Ethanol and Propoxur from whole Blood Samples by Gas Chromatography: A Case Study

the more muscular stomach (~ 25%) than from
the small intestines (~75%). 8 Ethanol is
sometimes used to treat poisoning by other, more
toxic alcohols, in particular methanol and
ethylene glycol.9
The amount of ethanol in the body is typically
quantified by blood alcohol content (BAC),
which is here taken as weight of ethanol per unit
volume of blood. Small doses of ethanol, in
general, produce euphoria and relaxation; people
experiencing these symptoms tend to become
talkative and less inhibited, and may exhibit poor
judgment. At higher dosages (blood alcohol
concentration [BAC] > 1 g/L), ethanol acts as a
central nervous systemdepressant, producing at
progressively higher dosages, impaired sensory
and motor function, slowed cognition,
stupefaction, unconsciousness, and possible
death.8
Propoxur (Baygon) is a carbamateinsecticide is
also used as molluscicide and also in pest
control for other domestic animals, Anopheles
mosquitoes, ants, gypsy moths, and other
agricultural pests.Propoxur is highly toxic to
many bird species, but its toxicity varies by the
species. It is moderately slightly toxic to fish and
other aquatic species. Propoxur is highly toxic
to honeybees.10

IUPAC
Name:
2-isopropoxyphenyl
N-methylcarbamate
Carbamate insecticides block the production and
action of cholinesterase, an essential nervous
system enzyme. These materials quickly
paralyze the nervous systems of insects, gaining
them a reputation of having a rapid “knockdown”
effect.11 Carbamatecompounds are generally
excreted rapidly and do not accumulate in
mammalian tissue. If exposure stops,
cholinesterase inhibition reverses rapidly.
JKAMLS Vol 25(2) Jul - Dec 2016

Propoxur is an N-methyl carbamate insecticide
which is quite soluble in water, extremely soluble
in polar organic solvents but a little soluble in
non-polar organic solvents. It is hydrolysed
rapidly at pH 9 while very slowly at pH 4 and
slowly at pH 7. Propoxur is having mammalian
toxicity as it is rapidly metabolized and does not
accumulate in tissues. However, there is no
evidence that propoxur is carcinogenic,
teratogenic or embryotoxic (post-implantation
loss occurred only at doses above the level at
which maternal toxicity occurred).11
Propoxur is known to be as highly toxic to
humans. The propoxur’s cholinesteraseinhibiting effect is short-term and reversible.12
Animal experimentations also showed some
cellular changes in the liver.13 Symptoms of
propoxur poisoning include nausea, vomiting,
abdominal cramps, sweating, diarrhea, excessive
salivation, weakness, imbalance, blurring of
vision, breathing difficulty, increased blood
pressure or ‘hypertension’ and lack of control of
urine or feces release (incontinence). In propoxur
exposure the death may be due to respiratory
system failure.14,15 Complete recovery from an
acute poisoning by propoxur, with no long-term
health effects, is also reported, if exposure ceases
and the victim has time to reform their normal
level of cholinesterase and to recover from s
ymptoms.16,17 In non-fatal cases, the illness
generally lasts less than 24 hours.18
Propoxur is broken down and excreted rapidly
in urine.19,20 In humans given a single oral dose
of 92.2 mg of Baygon, 38 percent of the dose
was excreted in urine over the next 24 hours,
with most of it excreted in the first 8 to 10 hours.21
The postmortem examination of a human adult
who died six hours after eating an unknown
quantity of unden (a pesticide containing
propoxur), revealed swelling of the brain with
excess amount of fluid, bloated lungs, and
increased blood in the capillaries of internal
organs.22
In some areas, the homemade liquor is prepared
to get the recreational effects. Sometimes,
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during preparation of the liquor is contaminated
with substances accidently, which can be more
toxic than the liquor. One incident was happened
in which, the 21 victims are admitted to the
hospital with ill effect including of nausea,
vomiting, abdominal cramps, sweating,
diarrheaetc after the consumption of the
homemade liquor. Treatment had started in the
hospital and the blood samples of all 21 victims
sent to the Forensic Laboratory for the detection
of the toxic chemicals.
Materials and Methods
Chemicals and Materials
Methanol was procured from Merck, India.
Diethyl ether from Fisher Scientific, India and
n-propanol from Ranbaxy, New Delhi were used
for the experimental work. Ethanol was obtained
from Baroda Chemical Industries Ltd, Gujarat
under license and it was 99.5% v/v pure. All
chemicals used for the extraction and analysis
were highly purified and of analytical grade. Dry
baygon powder was procured from Bayer
Company, Bombay and the standard for the same
obtained as a gift from Directorate of Forensic
Science Laboratory, Gandhinagar.
Detection of Ethanol or methanol in blood by
gas chromatography head space analysis
All 21 samples were analyzed for the presence
of ethanol and methanol by gas chromatography.
A control blood sample spiked with ethanol and
methanol was also analyzed. A volume of 0.5
ml of blood and 0.5 ml of internal standard (0.2%
w/v solution of n-propanol in distilled water) was
taken into the glass vial and placed into the
turntable of head space sampler, thermostated at
70?C for 20 minutes. Vapours of vial content, 1
ml is injected into the column and analyzed with
the gas chromatography instrument (PerkinElmer Gas Chromatography). The sensitivity of
the instrument for ethanol and methanol
detection is 1mg/100 ml sample (w/v). The
conditions for the analysis are as follows:
JKAMLS Vol 25(2) Jul - Dec 2016

• Column: 1/8” OD S.S. column 2 meter, P/W
3.8% halcomid M- 18 on chromosorb W
(HP), Mesh range 100-120.
• Detector: Flame ionization detector
• Carrier Gas: Nitrogen 30 Lbf/in2
• Temperatures: Injection= 75?C, Transfer=
80?C, Column= 70?C, FID= 150?C,
Sample= 70?C
• Programme: Thermostate time: 20 minute,
Injection time: 0.05 minute, Pressurization
time: 0.1 minute, Cycle time: 4 minute
Extraction of propoxur from blood and its
Detection by Gas Chromatography
A volume of blood was taken in separating
funnel and then extracted with diethyl ether
solvent (1:3) three times. Organic layer was
collected and evaporated till dryness to get
concentrated residue. Residue was dissolved in
diethyl ether to prepare a solution for GC
injection. The blank blood sample was also
performed with the same method for reference
analysis. The standard of propoxur is dissolved
in diethyl ether. Analysis with dried baygon
powder is also performed by the preparation of
air dried residue of baygon and then dissolved it
into diethyl ether. All samples, standard, dry
baygon powder and a control blood sample (as
blank)
were
analyzed
by
gas
chromatographyinstrument (Perkin-Elmer Gas
Chromatography). The sensitivity
• Column Temperatures: Initial temperature=
100?C with 2 minute hold time, finally
reached to 250 with 10?C/minute rate
• Injection Temperature= 150?C
Results and discussion
Presence of ethanol in blood samples
The control sample of blood spiked with
ethanol and methanol was used for GC-HS
analysis having internal standard (figure 1). GC
chromatogram shows three peaks in figure 1, i.e.
peak 1 for ethanol at Rt 0.96 minute, peak 2 for
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methanol at Rt 1.22 minute and peak 3 for
internal standard at Rt 2.21 minute. The GC-HS
analysis of all 21 blood samples
of the instrument for propoxur detection is 1ppm.
Conditions used for the analysis are as below:
• Column: Elite 1, Capillary column, 30 meter
length, 0.32 mm i.d., thickness: 1.00 µm
• Detector: Nitrogen Phosphorus detector
• Carrier Gas: Nitrogen with flow rate 1ml/
minute
indicates the presence of ethanol in all the blood

samples (figure 2) with Rt= 0.95 minute with a
peak of internal standard. The peak for
methanol is absent in all 21 blood samples, which
shows the absence of methanol in blood. Thus
from the findings it is clear that the homemade
liquor was ethanol only and it was not
contaminated with methanol. The sensitivity of
the instrument with the method used for
extraction is 1 mg/100 ml of blood and
correlation coefficient [r/r2] during calibration is
0.99; however the quantitation was not done in
this work as this is only qualitative study.

Figure 2: Blood sample (Gas Chromatogram of Blood showing presence of ethanol)
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Presence of propoxur in blood samples
Under the mentioned experimental conditions,
the pure propoxur compound was run with
GC-NPD and its give a sharp peak at Rt 10.88
minute (figure 3). The air dried powder shows a
peak at Rt 10.85 minute (figure 4), which was
short in compare to standard peak, that is due to
the concentration of the compound injected to
the column and also may be due to the impurity

present with powder. The extract of the blank
blood sample was also injected and analyzed
with GC, so many minute peaks were obtained
due to complex matrices of blood but there was
no peak corresponding to the propoxur peak
(figure 5). The blood samples of victims show
the distinct peak at Rt 10.85 minute and confirm the presence of propoxur in all blood
samples (figure 6).

The sensitivity of the instrument with the method
used for extraction is 1 ppm. The quantitative
study was not conducted. The detection of
propoxur is possible with chromatographic
(liquid and gas chromatography) and
electrophoretic techniques and also with enzyme
linked immunosorbent assay (ELISA) and
biosensors.23 Even the spectroscopic analysis can
also be performed with its metabolites to find
out the presence of propoxur in biological
tissues. 24 However, in forensic cases the
important point is to give the accurate results in
due course of time and for that the present
extraction method followed by the mentioned
GC-NPD conditions is best for quick and
reliable qualitative analysis to identify the
presence of propoxur in the case samples, those
were from the biological origin.

The case had come into the notice due to the
mass illness reported at the same time among
people, who consumed homemade liquor
(ethanol) from the same place. They all were
admitted with the health problems. The
symptoms observed almost in all the patients are
general but similar to the propoxur toxicity.25
Mechanism of action/toxicity for carbamates
includes reversible cholinesterase inhibition
(carbamoyl-acetylcholin esterase [AChE]
complex dissociates much more easily and
quickly than OP-AChE complex).25-27 In humans
studies were conducted to evaluate the health
risks from potential acute exposures to propoxur
and the results shows that the Lowest-ObservedEffect-Level (LOEL) in humans for cholinergic
signs (stomach discomfort, blurred vision,
moderate facial redness and sweating) was 0.36
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mg/kg, and NOEL was 0.2 mg/kg. In acute
exposures to propoxur, carbamylation of
cholinesterase produces accumulation of
acetylcholine, resulting in both muscarinic
(diarrhea, urination, miosis, bradycardia,
bronchorrhea, emesis, lacrimation, sweating) and
nicotinic (fasciculations, weakness, paralysis)
effects.28
Three male subjects were given single oral doses
of 50 mg propoxur. By 8 hours, approximately
27.4% of orally administered propoxur was
excreted as 2- isopropoxyphenol in the urine29
and by 24 hours, the percentage of the dose of
propoxur recovered in urine as 2isopropoxyphenol had increased from 27.4% to
29.7%. In another case of attempted suicide by
ingesting a “large” amount of propoxur by an
individual, the urine was analyzed for the
presence of metabolites; some metabolites
(depropylation, O-hydrolysis, N-demethylation
and ring hydroxylation at the 5 position) were
present in free and conjugated forms, others only
as conjugates. Two additional compounds,
alpha-methyl-benzyl
urea
and
2isopropoxyphenol, were present in very low
concentrations.30
In the present case study, the treatment provided
to the patients was symptomatic and as it is
reported that propoxur can be eliminated from
the body in due course of time15, total 18 patients
had recovered. However, due to health
condition of the deceased and amount of
consumed liquor by them, those three deaths had
occurred within 24-48 hours of the consumption
of the liquor. The fatal and specific signsymptoms for carbamate pesticides are CNS
depression with coma, seizures, hypotonicity in
serious toxic exposures.26
Both Gas Chromatography- Head Space
(GC-HS) analysis and Gas Chromatography with
nitrogen phosphorus detector (GC-NPD)
revealed the presence of propoxur and ethanol,
respectively in all 21 blood samples. Thus it is
clear that the liquor was contaminated with the
propoxur, a carbamate and those three deaths
might be due to propoxur toxicity.
JKAMLS Vol 25(2) Jul - Dec 2016
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Pattern of Pelvic Injuries in Autopsy Cases in a Tertiary Care Hospital
-A Cross-Sectional Study
K. Arun Kumar
Abstract
The pelvic cavity contains the vital organs of reproduction i.e. genital organs. Its size and
anatomical position make it a vulnerable site for trauma in accidental and non-accidental
injuries. Though these organs are protected by the bony pelvis, injuries to these organs ar not
uncommon following fracture of pelvis itself. The pelvic cavity injuries are more common in
road traffic accidents, fall from height and by any other means where blunt or sharp force applied
over the area. Though there are many studies in the literature regarding abdominal trauma, the
studies regarding the injuries of pelvic cavity are lacking.
This study was conducted to study the pattern of pelvic injuries seen in autopsy cases over a two
year time period in a tertiary care institute in Chennai.
Key Words: Pelvic injuries, blunt trauma abdomen, road accidents.
© 2016 Karnataka Medico Legal Society. All rights reserved.

Introduction:
The abdomino-pelvic cavity contains the vital
organs which include liver, spleen, kidney,
stomach, intestines etc. Trauma to the abdominopelvic region challenges the integrity and even
the viability of the individual. It is a major site
of trauma in road accidents, due to its size and
anatomical position. Even with the improvement
in safety measures in vehicles and greater
availability of state of art resuscitative measures,
the mortality rate in crush injuries to the
abdomino-pelvic region has not declined.
Pelvic injuries are present along with most of
abdominal injuries which are more often than
not missed. Majority of deaths of trauma
victims have medico-legal implications. It is
therefore necessary to establish the cause of death
to get compensation from the State or from
insurance companies. This study aims to study
the pattern of pelvic injuries seen in autopsy cases
over a two year time period in a tertiary care
institute in Chennai.
Professor, Department of Forensic Medicine, Government
Medical College, Thiruvannamalai, Tamil Nadu.
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Aims and Objectives
(1) To study the pattern of pelvic injuries
(2) To study the prevalence of pelvic injuries in
relation to various epidemiological factors.
(3) To study the relationship between severity
of the injuries and survival period.

Material and Methods
A. Selection of Cases
Materials for the present study were collected
from the medico legal autopsies, showing
pelvic injuries carried out at the mortuary of
Madras Medical College, Chennai over a two
year period. The total number of cases studied
was fifty and relevant statistical data was drawn
from these cases.
B. Criteria of Selection of Cases
The criteria used for selection of cases for study
are as follows.
1. All the autopsies showing pelvic trauma due
to blunt trauma with a known method
included in the study.
2. All those cases of blunt pelvic trauma, who
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were hospitalized following accident and
subsequently succumbed to their injuries
were also included in the study.
3. Decomposed bodies and those autopsies
where the nature of sustenance of injury was
not known were not included in the study.
C. Collection of Data
The relevant information obtained in every case
was systematically recorded in a detailed
proforma specially prepared by us for the
post-mortem evaluation of abdominal trauma
victims.
Broadly speaking every case was studied under
five headings.

socio-economic class. The manner of injury was
accidental of which road accidents were the
majority.
Association of Injuries in Abdominal and
Pelvic Trauma Cases
Association of abdominal and pelvic injuries was
found in majority of cases (90%). Isolated
pelvic injuries were seen in 10% of the cases.
Table I showing incidence of Association of
Abdominal pelvic injuries

Results & Discussion:
Abdominal and pelvis trauma is one of the
important causes of mortality in accidents. Its
incidence is fast increasing due to various
factors relating to modern civilization. The fast
increasing incidence can be explained by lack
of proper planning and failure to develop
infrastructure to cope with the hazards of
modern civilization

Incidence and Problems
The study was done for a period of 2 years. The
total number of cases was 30. The factors
attributed
1. Increased traffic accidents:
2. Increase in high rise/ level building:
3. Increased industrialization
Majority of the victims of pelvic trauma were
due to traffic accidents. In pelvic injuries, it is
very crucial to accurately appraise the full
extent of injury involving various organs/
fractures. The management and outcome of the
case depends on the identification of the organ
involved in the trauma cases.
A total of 30 cases of pelvic injuries were
observed in the present study. Majority of the
cases were in the age group between 21-30 years
of age and 31-40 years of the total 30 cases.
Majority were males from the lower
JKAMLS Vol 25(2) Jul - Dec 2016

Type of Urinary Bladder Injury
Of the 70% (21 cases) of cases in which bladder
injury was seen, contusion was seen in 57% (17
cases) and bladder rupture was seen in 13% (4
cases). In the present series, all cases of bladder
injuries were due to vehicular accidents. It is in
confirmation with the findings of J.J.Fiaherty et
al (1968)1, R.Chandulal (1971)2, Gordon and
Shapiro (1982)3 and A.K.Sharma (1986)4. In the
present study majority of cases of bladder
injuries were associated with pelvic fractures.
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Similar findings have been observed by
J.J.Flaherty et al (1968)1.

Types of Pelvic Fracture
Among the 30 cases of pelvic injuries, fracture
was seen in all cases (100%). Majority of the
fractures were of type C (76.67%). This was
followed by type A (16.67%). Type B constituted
(6.67%) of the cases. In the present study, pelvic
bone fractures were observed in all (100%) cases,
of which majority of the cases were as a result
of vehicular accidents. Similar high incidence
of pelvic fractures has also been reported by D.
Bergvist et al (1983)5, A.K. Sharma (1986)4 and
K.P. Edwards (1993)6. In the present series,
commonest combination of pelvic bone fractures
observed was multiple fractures of both sides
pelvis plus fracture separation of public
symphysis plus fracture dislocation of sacro-iliac
joint.

of two years. The results of the present study are
summarized as follows:
1. The age group of 21-30 years and 31-40 years
were most commonly involved in trauma
cases and majority of the victims were male.
2. Urinary bladder was injured in 70% of cases.
The most common pattern of urinary b
ladder injury was contusion of urinary
bladder. That constituted 57% of cases.
3. Pelvic bone fractures were observed in 100%
of cases. Majority of the pelvic fracture were
of type C which was in 76.67% of cases.
4. The main cause of death was haemorrhagic
shock due to multiple injuries (76% of cases),
this was followed by septicaemia (24%).
At the end it may be said that all abdominal and
pelvic injuries constitute a potential factor in
increasingly the amount of morbidity and
mortality and therefore proper attention towards
their accurate diagnosis and satisfactory
management is mandatory. A multidisciplinary
approach is required for treating trauma victims
so that more severe injuries are diagnosed early
and managed appropriately.
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massive intra-abdominal bleeding) due to multiple injuries in (76%) of cases. Septicaemia was
noticed as cause of death in (24%) of cases.

Conclusion:
The present study was undertaken to focus light
upon the pattern of pelvic injuries in due to blunt
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Trends of Unnatural Deaths in Male Population in and Around Khammam
Bharath Kumar Guntheti, Uday Pal Singh
Abstract
Deaths in males due to unnatural causes especially in the 2nd and 3rd decades of their life have
been observed in Indian society for the last few decades. 21 to 40 year found to be the most
common age group affected,married male 75.00%, Hindu 87.50 %, residing in urban area
87.00, studied up to degree 71[31.19%] and belong to middle socioeconomic group 65[58.03%].
Majority of victims were unemployed 80[36.03%] and maximum cases encountered in summer
in day time. Pattern of unnatural deaths in males, accidental deaths accounted for 86[76.78%]
cases followed by suicidal 14[12.50%] and homicidal 12[10.71%]. Unnatural male deaths
encountered in our study were Road Traffic Accidents , poisoning, hanging, burns, assault, snake
bite, drowning and fall from height. In suicidal deaths, poisoning was the most common method
followed by hanging, burns and drowning. In homicidal deaths 2 stabbing cases were
encountered followed by blunt force. In accidental deaths head injury was most common.
Homicidal deaths were due to marital disputes, extra marital relationships, revenge. Common
motive behind them was mental stress due to quarrel with his family members. The aimof this
study is to find out the pattern of unnatural deaths in male and various factors associated with
such deaths their preventive measures to bring down the incidence.
Keywords: Unnatural Death, Road traffic Accident, Poisoning, Hanging.
© 2016 Karnataka Medico Legal Society. All rights reserved.

Introduction:
Under section 174 Cr P C, 1973, the unnatural
death defined as that a person has committed
suicide or he has been killed by another or he
has been killed by an animal or by a machinery,
an accident or the person has died under
circumstances raising a reasonable suspicion that
some other person has committed an offence1.
Thanatology deals with death in all aspects.
Section 46 I P C death denotes death of a human
being unless the contrary appears from the
context2. Death is unnatural, means when caused
prematurely against the order of nature by
injury, poison, or other means of violence2. This
could be homicidal, suicidal, and accidental or
1
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of unexplained origin.
Registration of Births and Deaths Act, Sec. 2[b]
defines death as permanent disappearance of all
evidence of life at any time after live birth has
taken place2.Death may be natural [resulting from
disease] or unnatural deliberate action of other
[homicide], intentionally self-inflicted [suicide],
and result of an environmental influence
[accident] 3 .The prevailing system of
socio-economic unequal, political system,
urbanization, globalization, unemployment,
modern civilization, the, the off shoot of an
unequal society, a result of rampant consumerism, aided and abetted by the black market
economy are responsible for increasing such un
natural deaths in male population3.
According to National Crime Records Bureau
[NCRB] 2015 report, 2 lakh people died of
unnatural reason such as murder, natural
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disaster, accident and suicide in India3. Rural
population was more prone to poisoning whereas
the urban became victim of road traffic accidents.
The other means of unnatural deaths include
hanging, drowning, jumping from height, etc. for
suicidal purposes4. Commonest reason behind
unnatural deaths in male was RTA, which needs
continuous challenging for strong investigation,
role out the various contributing factors, reasons,
causes and manner of such deaths in male
population.
A rapid increase in unnatural deaths in males
especially in the young age of life was observed
in our society for last few decades as a result of
accidents or suicides. This drew the attention of
people and forced the socio-political system to
investigate the high incidence of unnatural deaths
in male population4
There has been a steady increase in the number
of road traffic accidents, while accidental burns,
poisoning, drowning, hanging, electrocution
accidental burns and fall from heights are also
on the rise. All deaths due to unnatural causes, it
is the male population who is gets affected the
most, especially in the 2nd and 3rd decade of their
life. The pattern of deaths in males as suicide,
homicide and accidental deaths are changing
constantly, revealing complex social and cultural
developments in society.
Unnatural death is one of the major indicators
of the level of social and mental wellbeing.
Responsibility for prevention of unnatural deaths
in our society does not rest only on the law
enforcement .Public health and other human
service agencies must assist in preventing
unnatural deaths as they have done to prevent
other major causes of morbidity and mortality.
The main objective of this study is to find out
the socio-economic profile, causes of death in
male people, pattern of deaths and various
reasons associated with them, cause and
manner of deaths and their prevention.

Aims & Objectives:
• To find out the status of prevalence in male
• To ascertain various aspects of unnatural
JKAMLS Vol 25(2) Jul - Dec 2016

•
•

•
•
•

deaths in male
To analyze the socioeconomic data of
unnatural deaths in male population
Significant factors responsible for such
deaths and to understand the pattern of
unnatural deaths in male and analyze the
same.
To find out remedial measures to bring down
the incidence of unnatural deaths
To analyze the probable reason for the same
Determine the final cause of death from
chemical analysis, histopathological
examination, and other investigations

Materials & Methods
The material for the present study comprised 222
cases of unnatural male deaths. The study was
carried out in the Dept. of Forensic Medicine &
MGH, Khammam; Telangana during the year Jan
2015 to Dec 2015.
A standardized Pro-forma specially designed
for this purpose was used and filled in each case
after detailed interviews with the investigating
officials and accompanying regarding age,
religion,residency status, marital status,
socio-economic background, level of education,
occupation, place of death /time of death, cause
and manner of death victims have been collected
from medico legal autopsy.
The relevant samples / viscera were subjected to
chemical analysis on autopsy to establish the
poison consumed in suspected cases of
poisoning. Results was compared with previous
studies and concluded.

Results and Discussion
A total of 821 autopsies were done with total
deaths in male 587 including natural deaths 365
and unnatural deaths 222 with 234 female deaths
including 122 natural and unnatural deaths of
female 112, which give a male to female ratio of
1:98. These findings were similar to study
conducted by authors.1-4The high incidence was
most probably due to road traffic accident.
In this study,the21 -30 energetic age group found
to be the most common age group affected in
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105[47.29%] cases followed by 31-40 year
78[35.13 %] cases(Figure 1).These two
constituted 183[82.43%] male unnatural deaths
in 3rd and 4th decade of life. In the age group of
11-20 years 16[7.20%] cases was affected
whereas in the age group of 0-10 years 3[1.35%]
cases was affected.In the age group of 41-50
years 10[4.50%]cases and 51-60 age group 6
cases was seen in our study. Only 4[1.80%] cases
seen in age above 61years. Our results are in
consonance with those of other workers in the
field. 1-5 Males of this age forms the most
important and crucial part of reproductive,
earning of male’s lifeHabitat wise distributionof
unnatural death shows that the death amongst
the male residing in urban 178[80.18%]
outnumbered the rural area 44 [19.18%].These
are similar to studies.5-10The high incidence in
rural victims was due to illiteracy,
unemployment, educated, middle socioeconomic
group, urbanization, alcohol addiction were
responsible.

According to religion wise distribution, Hindu
192 [86.48%] were more affected than
Muslims12 [5.40%] and Christians 8[4.50%]
which are consistent with the findings of other
studies.6-8In India majority of peoplebelong to
Hindu community.
In present study, married males 120[54.50%]
outnumbered the unmarried 89[44.14%] and
4[1.80%] widower. The similar observations
were made by authors.1-8 High married male
deaths were due to family responsibility
andeconomic burdens after marriage.
Our study revealed that the most of the victims,
188[84.68%] were living as nuclear family when
compared with joint family34 [15.31%].These
are cohort with studies. 5-8 Nowadays in
Indiaalmost all families are nuclear when
compared with joint family the reason might be
due to migration,urbanization, globalization,lack
of job opportunities, increased family needs that
why there are living as nuclear family.

In this study, highest number of victims belong
to middle socioeconomic status 152[68.46%]
followed by 65[29.27%] low and 5 [2.250%]
high. These are consistent with authors.7,11,13The
middle socioeconomic was most vulnerable class
the reason may be bike driving, no control on
life styles, no constant source of income and
economic burdens thereby helping the family and

the society. In our study, majority of victims were
studied up to degree 71 [31.91%] followed by
64[28.82%] studied up to intermediate 50 [22.52]
and 16[7.20%] primary and graduate 14[6.30%]
and remaining were 8[3.60%] postgraduate
8[3.60%] and 5[2.25%] professional graduates.
Illiterate male deaths 22 [9.90%] were reported,
which are similar to other studies.5-10
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Education also plays important role in
unnatural deaths in male thus unemployment in
our society, which helps to cope up with the pre
and post marital pressure situations.
In present study, unemployed constituted the
largest single category amounting
80[36.03%].There were about 51[22.97%]
students next 20 construction workers and least
10 were laborer.4.50%of cases had own
business, 3 victims eachwere tailors,drivers and
electricians. Employee persons 30[13.51%] of
cases including teachers 4.50%, clerks 4.50%
and 2.89% doctors. These findings were
supported by studies conducted by authors.10-15
Seasonal pattern of deaths in male, maximum
number of 119 [53.60%] cases were encountered
during summer season followed by 62 [27.92%]
rainy season and minimum 41[18.46%] deaths
occurred during winter. Month wise distribution
showed, highest incidence of deaths in May
followed by June and minimum deaths, 5
occurred in November. Similar findings were
made by Indian studies. It explains that the
highest incidents of vehicular accidents occurred
in the summer season this might be due to lack
of work , and leisure time spent at the home more
chance to quarrel with family members leads to
commit suicide.
In our study, occurrence of incidentwas more in
the outsidehome101 [45.49%] which are
including 93[14.28%] Road traffic accidents
JKAMLS Vol 25(2) Jul - Dec 2016

followed by 20[9.00%] at work place deaths
and18 [8.10%] front of home. Inside home deaths
65[29.27%] were poisoning and hanging
deaths.Occurrence of drowning deaths
16[7.20%] at water lake/well and run over train
6[2.70] and least 2 deaths happened at forestry.
These notes are similar to studies done by
authors.6,7,14
We observed that the highest number ofincidents
112[50.45%] occurred in evening time [12
noon-8pm] whereas night hours 6pm-4am
68[30.63%].19.81% of cases takes place in early
hours of day [4 am-12noon].Same results were
obtained by authors.6,20 The reason might be as
suicidal manner the family members are engaged
with their work and accidents takes place more
cases in day time and least homicidal cases also
takes place in day time.
According to survival period, majority of 106
[47. 74%] cases were died up to 6 hours of
incident followed by 6 hours to 24 hours
38[17.11%] cases next 24 hours to 1 week 18
[8.10%] cases and 1week to 1month 3 [1.35%]
cases and more than 1 month 2[0.90%]
cases.22.52 % of victims were spot death and 5
brought dead cases reported. Which are similar
to authors.5,13
In present study, pattern of unnatural deaths in
male population,the manner of death was based
on history, circumstantial evidences and
post –mortem findings, we noticed that in most
Page 30

Trends of Unnatural Deaths in Male Population in and Around Khammam

of the cases were manner of death was
accidental 117[52.70%] followed by suicidal
78[35.13% and 27[12.16%] cases were
homicidal in nature. Similar observations made
by studies conducted by authors.10-20
In our study, in accidental deaths, a total of 222
out of which 117[52.70%] cases were
accidental deaths, most of the deaths were road
traffic accidents 78[35.13%]. Death due to
electrocution 11[4.95%] followed by lightning
10[4.50%] and snake & Scorpion bite and
railway track injuries each one 6.Death due to
accidental flame and heat stroke were 2 cases
each. These findings are similar to authors.10-20
(Figure 3)
In present study,78 [35.13%] cases were due to
suicide.Poisoning 42[18.91%] was the
commonest cause of death, followed by
hanging 19[8.50%] and drowning 14[6.30%]and
minimum3 deaths due to jumping from height.
The reason for poisoning being most common
cause of death is easy availability everywhere.
These results were similar to studies conducted
by other authors.10-20 (Figure 4)
In this study, 27cases were homicidal in nature,
among males.Blunt force 10[4.50%] was the
commonest method used followed by 7[3.15%]
sharp force. 2.70% of cases were of strangulation and smothering / throttling and firearms
deaths were two each. (Figure 5)
In present study reasons behind male deaths, we
are observed that joblessness 80[36.03%] and
78[35.13%] careless driving are main reasons
behind deaths in male.Admirer to costly bikes,
misusing internet, smart phones, financial
problems, extra marital affairs breakup in human
cardinal relationships, drug/alcohol abuse,
globalization, urbanization, chronic illness,
natural calamity are the major factors leading to
death. 2.70% of academic failures and 0.09%
of
love failures. Alcoholic persons was
responsible for death in 12[10.71%] cases
indicating the effect of alcohol, drugs etc. on the
family and society. Similar results were obtained
by other studies.13,16,19(Figure 6)
Our study showed that most common cause of
unnatural death in male is road traffic accident
JKAMLS Vol 25(2) Jul - Dec 2016

78[35.13%] followed by poisoning 42[18.91%],
hanging 19 [8.55%], drowning 14[6.30%] are the
main causes of death in males. Our
observations are supported by studies conducted
by authors. 15,18,21,22The cause of death was
concluded as a result of accident / poisoning on
the basis of history, police inquest papers,
hospital records, remaining part of/source of
poison, visiting scene of offence and suggestive
autopsy findings. However, viscera were
preserved and sent to FSL for toxicological
analysis to confirm the suspicion of poison.

Conclusion:
In our study most of unnatural male deaths were
young aged 21-30, Hindu, habitat to rural area,
married, working persons, belong to low
socio-economic status, educated up to high
school from joint family. Most of incidents takes
place outside homes in day time. The pattern of
unnatural male deaths as follows suicide,
accident and homicide. It was observed the most
common manner of death was accidental
followed by suicidal and least homicidal type.
Accidental deaths are major contributors and
young age group is favorable victims although
no age group is completely immune.
We observed that the most common cause of
death was accident. It was observed that the
quarrel with family members, speed driving was
the most common reasons
Recommendations: Our study strongly indicates
that, provide basic needs of people, economic
independency, essential education and
awareness, alternative job opportunities.
A change in attitude and mindset of legislature
to provide work opportunities for eligible people.
The most important thing is fatalities in male
population prevented by psychotherapy
counselling.
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Primary Shock Death in Thermal Burns
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Abstract
Thermal burns are still the major causes of death in India. Instant death is known in cases ofthermal
burns. Usually the burn patient survives the primary shock and dies due to secondary shock,
toxemia, septic shock and other causes.
The instant death is mostly due to primary shock in thermal burns involving head and neckregion.
Key words: Primary shock, Thermal Injury, Secondary shock, Instant death
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Introduction
The Thermal injuries causing death are still a
major cause of death in working age groups. The
stigma of dowry death is also going on. The
causes of death due to burns are primary shock,
secondary shock, suffocation, toxaemia, sepsis,
hypokalaemia, acute tubular necrosis,
secondary injuries of fall & pulmonary
embolism, etc.
When the area of burn is more than 30%, the
cause of death is easy to ascertain. But when the
surface area involved is less, there are various
doubts regarding causation of death from
relatives and investigative agencies.
In our set up, total 996 medico legal post
mortems were done in year2014, out of this 64
were thermal injuries. The causes of death were
septicaemia in 65% of cases and secondary shock
in 34% cases, only one case of primary shock is
documented.
The female was staying alone in apartment and
she was suffering from diabetes mellitus since
last 10 years. She has committed suicide by
pouring kerosene on head. As she sustained
only19% burns before death, doubts were raised
by relatives for murder and dacoity.
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During inquest it was documented by
investigating officer that there were no loss of
property at the home and no other injuries over
body.

Case Report:
It is a case of 62 year old married female staying
alone and suffering from Diabetes Mellitus. She
committed Suicide by pouring Kerosene over her
head. Her son was residing in same area nearby.
He noticed her dead with thermal injuries on one
morning during his routine visit.
The dead body was lying on bed room floor with
burning of face, neck and singeing of hairs. Few
superficial burns were also noted over shoulders,
upper part of chest& back. Also patches of
superficial burns seen over both elbows, Rt.
buttock. All the areas of burns were showing
signs of Carbonization, Redness. The total area
of burns over body was calculated by rule of 9.
It came to approximately 19 % with II degree
involvement of Head, Neck and Face region
(9%). No palpable fractures were noted. The neck
dissection was done meticulously to rule out
injuries of compression of neck. The Trachea was
showing evidence of soot particles in lumen. All
other organs were congested. The abdomen was
showing midline vertical scar of hysterectomy
done in the past. The head did not show any
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under scalp injuries. The brain was showing 4x3
cm sized subarachnoid haemorrhage over left
temporal area and severe congestion of
vasculature. The cyanosis of finger nails was
present but moderate.
The blood samples were analysed for any
poison, carbon monoxide levels which came
negative. The skin scrapping from the margins
of burns and area of Carbonization were
positive for Kerosene residues.
The container of Kerosene with match box was
recovered from the scene of incidence.
The extent of thermal injury was calculated to
be approximately 19 %. The fatal burns are
usually more than 30% area involvement.1There
were no other fatal injuries, poisons present. So
the cause of death was opined as death due to
primary shock due to thermal injury by
Kerosene.

Discussion:
The causes of death due to burns are commonly
hypovolemic shock or septicemic shock. The
other causes being toxemia, carbon monoxide
poisoning, suffocation and other secondary
injuries and primary shock.2,3,4,5.

The primary shock is a neurogenic shock caused
by sudden fright, fear, severe pain associated with
triggering factors.
The triggering factors can be internal or
external. The Internal factors include the
JKAMLS Vol 25(2) Jul - Dec 2016

Fig 4: Shows moderate fingernails cyanosis.
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debilitated or weak heart, coronary
atherosclerosis etc. The external factors can be
any form of attempt to injure or any injury.6, 7.
The Neurogenic shock is also called as Primary
shock, vaso-vagal shock or reflex cardiac arrest.
It results from neurogenic vasodilatation with
pooling of blood in peripheral vascular bed
causing reduction of venous return. It takes only
few minutes to cause death.5.
The mechanism of neurogenic shock is in
Autonomous nervous system of body. It consists
of sympathetic and parasympathetic divisions.
The Stimulation of parasympathetic pathways
causes inhibition of heart. The sympathetic
system receives both pressor and depressor
afferent fibers. The pressor effects are
vasoconstriction with rise in blood pressure. The
depressor fibers cause reverse effects. The weak
stimuli of afferent nerve fibers cause reverse
effects. The severe pain, fear lead to depressor
effects causing peripheral pooling of blood by
vasodilation. It will result in to hypoxia by
decreasing circulating blood volume. The
cardiac hypoxia will result into ventricular
fibrillation due to increased sensitivity to
catecholamine release. 5,6,7
So as such the postmortem changes are severe
visceral congestion with signs of hypoxia &
presence of trigger factor.
The Trigger factor in present case is thermal
injury which was not extensive (<30%) to cause

JKAMLS Vol 25(2) Jul - Dec 2016

death. Other causes of death due to thermal
injury being ruled out. The primary shock
(Neurogenic shock) remains the sole cause of
death. So meticulous autopsy will help to
conclude the exact cause of death in practice.
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Case Report

Aspiration Pneumonitis: Iatrogenic or Ignorance?
Abhishek Varuna, Pradeep Kumar Mishrab, Mandar Ramachandra Sanec, Pankaj Vermaa
Abstract
Aspiration pneumonitis is seen in individuals of extreme of ages, intoxicated person or in
comatose / unconscious person. Aspirate is usually food particles, teeth, dentures,
petrochemical distillate substances etc. However, we report a case in which, a two months old
infant was treated with gentian violet for intraoral infection at peripheral health centre. Child
had sudden respiratory deterioration for which he was referred to our hospital. Laryngoscopy
revealed cotton swab stained with gentian violet. Aspiration was suspected with signs of violent
respiration like subcutaneous emphysema. Child succumbed in two hours of hospitalization.
Clinical history, investigation and autopsy findings are discussed in detail to infer upon the
manner of aspiration i.e. Iatrogenic or ignorance.
Key word: Aspiration pneumonitis, Gentian Violet, Autopsy
© 2016 Karnataka Medico Legal Society. All rights reserved.

Introduction
Aspiration is defined as the inhalation of
oropharyngeal or gastric contents into the
larynx and lower respiratory tract.1 Aspiration
pneumonitis is aspiration of sterile gastric
contents,2 while foreign body (FB) aspiration is
a mechanical asphyxia as a result of obstruction
usually between the pharynx and trachea
bifurcation.3FB aspiration is one of the major
causes of injuries during childhood in our
country and the exact number of deaths due to
FB aspiration is not known accurately. But it is
estimated that, up to 1000 children die yearly in
USA because of FB aspiration.4
In the presented case, a child had a foreign body
aspiration and succumbed to aspiration
pneumonitis after rapidly worsening condition.
An interface of parent’s ignorance and
perspective of treating physicians is discussed.
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Case details
A case of 2 month old infant presented with oral
thrush with cough since 8 days for which child
was treated in local hospital in a village.
Gentian Violet was applied in the oral cavity and
mother was advised to use Gentian Violet for
local application as treatment. Child’s
respiratory distress suddenly aggravated 5 days
latter with development of swelling on chest and
back. No further medical advice was sought by
parents and they continued treatment at home.
Child deteriorated and was brought to our
hospital in gasping condition with severe
cyanosis. On examination, crepitant swelling
over face and back was found, which was treated
with release incisions (Fig 1). Incidental
findings on emergency laryngoscopic intubation
revealed cotton swab stained with gentian violet
at level of glottis, partially blocking it. It was
immediately removed but child succumbed to
death within hours. Medicolegal autopsy of child
revealed that he was well nourished.
Cyanosis was present over finger nails and lips;
subcutaneous emphysema was present over face
and back. Stomach contained about 20cc of white
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pasty material sticking on stomach wall, mucosa
grossly normal (Fig 2). Lumen of larynx and
trachea showed white pasty material similar to
gastric contents sticking on wall, with lower
airways showed congestion of lumen. Gastric
contents were also noticed in lower airway (Fig
3). Lungs were inflated with mottling and patchy
consolidation at places. Petechial hemorrhages
were present over heart. All organs were
congested. Lungs were subjected for histo-pathological investigation, which showed presence of
chyme (amorphous exudate) in airway,
associated with features of inflammatory
responseof aspiration pneumonitis (Fig 4). Cause
of death was opined as death due to aspiration
pneumonitis.

Figure 3: Cut section of right lung showing
presence of gastric contents in lower airway

Figure 4: Lung tissue is showing amorphous
chyme in airway (a) and ruptured alveoli (b)
(H&E 40x)

Discussion

Figure 2:-Stomach containing 20cc of white
pasty material.
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Aspiration pneumonitis is defined as acute lung
injury after the inhalation of regurgitated gastric
contents.2It is usually seen in individuals of
extreme of ages, intoxicated person or in c
omatose /unconscious person. Aspirate is
usually food particles, 5 teeth, 6 dentures, 7
petrochemical distillate substances, 8 etc.
However, considering aspirations in children,
aspiration of food particles is more frequently
encountered under 1 year of age, whereas
foreign bodies other than food material are more
common in older children.9
Airway obstruction may be either complete or
incomplete. Increased intra-luminal mucus
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secretion, bronchospasm, mucosal edema and
inflammation may lead to secondary obstruction
and asphyxia in an incomplete airway
obstruction.10
The reasons for aspiration in children are
decreased chewing power due to absence of
molar teeth, curiosity to discover the outer world
with oral action and forced inspiration upon
being startled, crying or laughing.11A foreign
body in the posterior pharynx causes irritation
and discomfort that causes the child to cry or
cough. Vigorous inspiration and crying causes
the foreign body to become impacted within the
airway partially blocking it; as was probable in
this case. The impacted foreign body in the
intrathoracic airway creates a valve-like effect
that causes more airflow obstruction during
expiration than during inspiration; the result is
generalized or asymmetric gas trapping. Such gas
trapping may lead to rupture of smaller airways
leading to sub-cutaneous emphysema as in
present case.
In present case, though intraoral application of
Gentian violet was advised by Doctor, it also
implied its timely removal. Ignorance on part of
parents to subsequently remove the swab led to
its lodgement in larynx. Surface sensory
receptors of the respiratory tract adapt to the
prolonged pressure caused by foreign body.
Consequently, the child will not experience
further coughing until other sensory receptors are
stimulated by dislodgment of foreign body or by
secretions.12Subsequent aspiration that of chyme
compounded by inability of child to cough it out
resulted into fatality in present case.
Ozdemir C13 reported case series of foreign body
aspirations in childhood and observed that
ignorance of parents and community was major
cause of such aspirations. Uneducated and
ignorant parents were also identified as risk
factor along with other factors like availability
of riskful objects/foods, natural diseases with
feeding difficulty and incorrect nourishment.
14
Ozdemir C reported similar case of 1 year old
child with aspiration, who was admitted to a
JKAMLS Vol 25(2) Jul - Dec 2016

medical center and referred to a better-equipped
hospital, but his parents discharged him from
hospital after temporary resolution of symptoms.
The child failed to respond to medical
intervention when he was readmitted with
worsening symptoms. 13 Failure to follow
medical advice or failure to seek medical
assistance in case of worsening symptoms might
be the important factor for mortality in present
case.

Conclusion
This case brings to fore whether such
unsuspected aspiration of intraoral swab was due
to iatrogenic negligence of doctor or due to
ignorance of parents. A choking crisis in the
child’s history should alert physicians to the
possibility of a foreign body aspiration. Treating
physicians should be aware of aspiration
accidents and should remain extra vigilant in
cases of cyanotic toddlers. It remains potential
area of negligence by doctor if it is proved that
he failed to explain adequate procedure, side effects of intraoral swab application in children and
basic life support for aspiration accidents. Proper
communication with parents and their
educational awareness may lead to prevention
of such fatalities.
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Ruptured oesophageal varices presenting as sudden death
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Abstract
Sudden deaths are mainly attributed to the cardiovascular system, respiratory system, nervous
system and alimentary system. Oesophageal variceal haemorrhage is a life-threatening
complication of portal hypertension associated with a significantly higher mortality rate. Blood
stains over the body, death scene and unusual body positions of the deceased that arouse
suspicion of a violent death were one of the leading reasons for conducting a medico legal
autopsy in such cases of fatal esophagealvaricealhemorrhage. Here one such case presented
without any much detail in suspicious manner and after autopsy turned out to be case of sudden
death due to ruptured oesophageal varices as a result of complication of cirrhosis of liver.
Key words: Ruptured oesophageal varices; sudden death;Cirrhosis of liver; hemorrhage.
© 2016 Karnataka Medico Legal Society. All rights reserved.

Introduction
The WHO defines sudden death as death within
24 hours from the onset of symptoms but it is
too long a time for many clinicians and
pathologists who only accept deaths within 1
hour from the onset of illness.1 Sudden deaths
are mainly attributed to the cardiovascular
system; 45% to 50% of sudden deaths are
related to the cardiovascular system, 15% to 23%
to the respiratory system, 10% to 18% to the
nervous system and 6% to 8% due to
alimentary system. 2 Among the causes of
haemorrhage into gastrointestinal track,
oesophageal variceal haemorrhage is a
life-threatening complication of portal
hypertension associated with a significantly
higher mortality rate. Although a large number
of clinical studies have dealt with the clinical
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bleeding oesophageal varices, a paucity of
management, prognosis, and prophylaxis of
autopsy studies have addressed the topic.3
Therefore, the present case report is high
lightened in sudden, unexpected death from
esophagealvariceal haemorrhage diagnosed at
autopsy.

Case report:
A 40-year-old unknown male was brought to
KIMS Hospital casualty with history of found
unconscious. On examination blood stains was
present over nostrils, mouth and clothings. No
other details or past history was available. He
was admitted and treated for 3hours and
succumbed. It was made as medico legal case
and sent for Postmortem examination. Body was
identified and autopsy was conducted on the next
day. Externally it was moderately built and
nourished male body. Postmortem stiffening was
present all over the body. Faint postmortem
staining was present over back of the body.
Chocolate brown coloured stains were present
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over both nostrils, right angle of mouth and neck
(figure 1). No visible external injury was present
over the dead body. Internally pharynx,
oesophagus contains chocolate brown fluid and
mucosa of lower one third of oesophagus
showsenlarged and tortuous veins (figure 2 &
3). Stomach contains 200ml of chocolate brown
fluid with blood clots (figure 4). No unusual
smell was present and mucosa was congested and
haemorrhagic. Liver surface shows multiple
cirrhotic nodules and spleen was enlarged and
weighs 400 grams (figure 5 & 6). All other
organs were intact and pale. Liver, spleen,
oesophagus, stomach and duodenum was
preserved and sent for histopathological
examination. On histopathological examination
section studied from oesophagus shows
disruption of mucosa with congested blood
vessels in submucosa with partial ulceration of
mucosa. Stomach and duodenum mucosa shows
congestion and haemorrhages. Section studied
from liver shows features of alcoholic
cirrhosis. Section studied from spleen shows
chronic venous congestion. Chemical analysis
was negative. So the cause of death was opined
after histopathological and chemical analysis
report as death due to haemorrhage and shock as
a result of ruptured oesophageal varices
consequent upon alcoholic cirrhosis of liver.

Fig 1: Showing chocolate brown coloured
stains over nostrils, right angle of face and
neck at places

Discussion
Acute bleeding from ruptured oesophagogastric
varices is one of the most serious complications
of cirrhosis. It is well established that alcoholic
liver cirrhosis is the primary factor in the
pathophysiology of portal hypertension, findings
support the current clinical concepts that
alcoholic liver cirrhosis is associated with a
significantly higher risk of variceal bleeding than
is cirrhosis arising from other causes.4 Variceal
haemorrhage is a medical emergency in which
up to 20% patients die due to haemorrhage
refractory to standard treatment, either because
of failed bleeding management or as result of
JKAMLS Vol 25(2) Jul - Dec 2016

early rebleeding, which may occur in nearly 70%
of cases. 5 Studies suggest that ruptured
esophageal varices are responsible for 50% to
80% of upper gastrointestinal bleeding
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episodes.6,7 The observed frequency of 0.75% of
all deaths encountered in a medicolegal autopsy
population, fatal esophagealvariceal bleeding
accounts for a larger proportion of out-ofhospital deaths. 8,9 The mean ages of the
outpatients depicted in one of the study is
substantially younger than the inpatients
presenting with acute esophagealvaricealh
emorrhage. These results also explain that the
deaths of younger individuals taking place out
of hospital are more often subjected to a
medicolegal autopsy than are the deaths of older
individuals that occur more often inside
hospital.10The above finding is contradicting in
present case, i.e. we have a middle aged male
succumb in the hospital within 3 hours after
admission. Generally when there is a heavy
bleeding and shock, veins collapses, but in our
case, we could able to see tortuous engorged
veins in lower part of the oesophagus.

medico legal autopsy in such cases of fatal
esophagealvaricealhemorrhage.
• Medico legal autopsy analyzes sudden death
in outpatients or unknown in-patients who
succumbs early before diagnosis is made,
which often lack detailed information about the
clinical picture preceding death; therefore,
conclusions are mainly based on autopsy
findings.

Fig 5: Surface of liver shows multiple cirrhotic
nodules

Fig 6: Enlarged Spleen

Conclusion
The case report presented here stresses at the
importance of fatal esophage alvaricealhe
morrhage as a relevant cause of sudden death.
• We stress that blood stains present over the
body, death scene and unusual body positions
of the deceased that arouse suspicion of a
violent death (i.e. preceding blunt force) were
one of the leading reasons for conducting a
•
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Sudden Unexplained Death in Sleep in Adults: Autopsy Challenges
Dipayan Deb Barman1, Vijaya Kumar Nair G2
Abstract
Sudden and unexplained death of young adults has remained an important and challenging
aspect to the Forensic Pathologists. The aetiology of sudden death in sleep is varied and includes
cardiac conduction abnormalities, sleep apnoea due to either upper respiratory or lower
respiratory disorders, etc. A syndrome popularly known as Bruguda Syndrome, an autosomal
dominant disease with incomplete penetrance where mutation in the SCN5A, gene encoding the
alpha subunit of the cardiac sodium channel, & electrocardiographically characterized by a
distinct ST segment elevation in the right precordial leads. The syndrome is associated with a
high risk for sudden cardiac death in young and otherwise healthy adults, and less frequently in
infants and children. The victims are typically young men, median age 30-34 years, all in
apparent good health, who die within minutes of the onset of distress during sleep. When no
anatomic abnormality is present at autopsy, it may be of benefit to archive DNA for genetic
studies if an ion channel disorder is suspected. In fact recent advances in the field of molecular
genetics have expanded our understanding of the aetiology and classification of many of the
cardiac diseases.
Key Words:Sudden cardiac Death, Ventricular fibrillation, Bruguda Syndrome, molecular
Investigation
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Introduction
Sudden Unexplained Death in Sleep(SUDS) was
first described in the medical literature of the
Philippines1 in 1917 and these deaths were
popularly known there as bangungut—a
Tagalog word meaning ‘to rise and moan in
sleep’.The major difficulties interpreting
epidemiological data on sudden death are the lack
of standardization in death certificate coding and
the variability inthe definition of sudden death.
Sudden death has been defined as natural,
unexpected fatal event occurring within 1 hour
from the onset of symptoms in an apparently
healthy subject or whose diseasewas not so
severe as to predict an abrupt outcome.2 Sudden
death is estimated to account for nearly 450,000
1
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deaths annually in the United States of America,
which represents a prevalence of 0.1 percent in
the general population. 3 Ventricular
tachyarrhythmia (either ventricular fibrillation or
ventricular tachycardia) are responsible for
disordered ventricular contraction resulting in
sudden death in most of the cases. Coronary
artery disease (CAD) is the major underlying
substrate responsible for sudden death - in fact,
majority of such events are the presenting manifestation of previously quiescent CAD. 4
Myocardial diseases such as dilated
cardiomyopathy and hypertrophic cardiomyopathy along with primary electrical diseases of the
heart such as long QT syndrome, Brugada syndrome, idiopathic ventricular fibrillation, etc.
account for about 15-20 per cent of sudden
deaths.
Furthermore recent advances in the field of
molecular genetics have expanded our
4
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understanding of the aetiology of many lethal and
heritable channelopathies leading to fatal
arrhythmias, such as congenital long QT
syndrome (LQTS), catecholaminergic
polymorphic ventricular tachycardia (CPVT)
andBrugada syndrome (BrS) which is an
autosomal dominant form of cardiac arrhythmia
with a typical electrocardiographic (ECG)
pattern of ST segment elevation in leads V1 to
V3, and incomplete or complete right bundle
branch block5 linked to mutations in the SCN5A
gene encoding for the alpha-subunit of the
cardiac sodium channel;6,7 thus actually forensic
pathologists play acrucial role in such
circumstances because an accurate post- mortem
diagnosis of the causes of SCD is of particular
importance to establish pre-emptive strategies to
avoid other tragedies among relatives.8
It is less satisfactory in forensic practice where
autopsies may be requested on patients whose
deaths were not witnessed, occurred during sleep
or at an unknown time before their bodies were
discovered. Under the latter circumstances, it is
probably more satisfactory to assume that the
death was sudden if the deceased was known to
be in good health 24 hours before death
occurred.9
Sudden deaths in sleep of healthy young adults
mostly occur out of hospitals and are usually
investigated where medical legal systems exist.10
Forensic pathologists are responsible for
determining the precise cause of sudden death
but there is considerable variation in the way in
which they approach this increasingly complex
task. The wide range of uncommon pathology is
especially apparent in reports from referral
centres.11,12
Problems faced by Forensic pathologists:
- In most cases the death occurred without any
antecedent history of illness
- The victim was found dead in bed during sleep
- Obtaining a detailed history of medical illness
and previous medical records may sometimes
JKAMLS Vol 25(2) Jul - Dec 2016

be cumbersome and inaccurate due to faulty
and negligent maintenance of records
- Autopsy findings sometimes remain obscure
with only non-specific findings of asphyxia
- Evaluation of families with history of sudden
unexplained death with involvement of a
cardiologist, clinical geneticist, genetic
counsellor, and Forensic Pathologist a
multi-disciplinary approach is still far from
becoming a reality
Methods of investigation:
Several book chapters, professional guidelines,
and articles have described how pathologists
should investigate sudden death.13,14 Despite
these guidelines, there is little consistency
between centres, even in individual countries.
Forensic investigation of sudden death involves
4 steps:15
1. Circumstances of death and clinical
information relevant tothe autopsy;
2. Autopsy examination and histology;
3. Laboratory tests;
4. Formulation of a diagnosis: main findings at
post-mortem investigation
Finally, a forensic report including a clinicpathologic summary is written by the autopsy
surgeon. At this stage it is critical to establish or
consider:
• whether the death is attributable to a cardiac
disease or to other causes of sudden death;
• the nature of the cardiac disease, and whether
the mechanism was arrhythmic or mechanical;
• Whether the cardiac condition causing
sudden death maybe inherited, requiring
screening and counselling of the next of kin;
The possibility of a toxic drug abuse or
poisoning must be ruled out
Importance of circumstances of death and
clinical information relevant to the autopsy:
• Visit to the scene of death is important with
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careful examination of theclothing and effects
of the deceased.
• Interrogation of the family members, physician
of the team which attempted resuscitation
• Although most of such deaths occur at home
however any preceding symptoms of difficulty
in breathing chest pain, syncope, dizziness are
important
• Information regarding age, gender, occupation,
habits (smoking, alcohol consumption),
exercise etc should be obtained
• Medical history of general health status,
previous significant illnesses(chest pain, and
palpitations, particularly during exercise,
myocardial infarction, hypertension,
respiratory, and recent infectious
disease,epilepsy, asthma, etc), any surgical
history are important. Previous ECG, X-rays,
and other investigation reports are also
valuable
Procedure for performing autopsy:
The care and attention to detail that pathologists
give to sudden death autopsies varies
considerably. The range of pathology in sudden
death has been also summarized by Saukko and
Knight.15
Examination of the Body:
The external examination may find clinical signs
of disease, such as alcohol disease, in which
patients present a raised risk of sudden death.
Moreover it is very important to perform the
following procedures:
- Establish body weight and height (to correlate
with heart weight and wall thickness)
- Check for recent intravenous access,
intubation, ECG pads, defibrillator and
electrical burns, drain sites, and traumatic
lesions
- Check for implantable cardioverter
defibrillator/pacemaker
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While performing autopsy it is important to
remember the cardiac and as well as noncardiac causes of sudden death. Uncommon as
well as common non-cardiac causes of sudden
death such as (eg, subarachnoid or intracerebral
hemorrhage, asthma, anaphylaxis, etc) acute
hemorrhagic shock (eg, ruptured aortic
aneurysm, peptic ulcer, etc) Septic shock
(Waterhouse-Friderichsen syndrome).
The Standard Gross Examination of the
Heart:
The size, weight, of the heart against the tables
of normal weights by age, gender, and body
weight.
1.The pericardium should be checked, opened,
with exploration of thepericardial cavity.
2.Anatomy of the great arteries should be
checked before transecting those 3 cm on top
of the aortic and pulmonary valves.
3.The pulmonary veins, superior and inferior
vena cava should be checkedand opened.
4.The heart valves: tricuspid, pulmonary, mitral,
and aortic valves should be checked for
patency to rule out any stenosis or
regurgitation
5.The coronary arteries should be checked , the
size, shape, position, number, and patency of
the coronary ostia should be examined;
6.Make multiple transverse cuts at 3-mm
intervals along the course of the main
epicardial arteries and branches such as the
diagonal and obtuse marginal
7.Heavily calcified coronary arteries can
sometimes be opened adequately with sharp
scissors. If this is not possible, they should be
removed intact, decalcified, and opened
transversely;
8.Coronary artery segments containing a
metallic stent should be referred intact to labs
with facilities for resin embedding and sub
sequent processing and sectioning;
9.Coronary artery bypass grafts (saphenous
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veins, internal mammary arteries, radial
arteries, etc) should be carefully examined with
transverse cuts. The proximal and distal
anastomoses should be examined with
particular care
Laboratory Test:
Progress in autopsy diagnosis of SCD depends
also from the use of a rigorous protocol in order
not to forget essential biologic samples for
histology, toxicological, or molecular studies that
are maybe required at some stage in the
investigation procedure.
For histology all organs including thymus,
thyroid and testes should be taken and preserved.
For cytology pericardial, pleural and abdominal
fluids, CSF should be taken. For
Neuropathology preserve brain in formalinfor
3-4 weeks and perform histopathological and
immunohistochemical tests. Pericardial fluid and
vitreous humor should be taken for estimation
of troponin, electrolytes and glucose estimation.
For microbiological examination obtainblood,
all recovered fluids and organs with septic
lesions and CSF for cultures. Collect blood and
heart for mutations screening according to
pathology and family disease as part of
molecular biology. Molecular investigations of
SCD include both detection ofviral genomes in
inflammatory cardiomyopathies and gene
mutational analysis in both structural and
non-structural genetically determined heart
diseases.16 - 18 For these purposes, 10 ML of
EDTA blood and 5 g of heart and spleen tissues
are either frozen and stored at – 800C, or
al0
ternatively stored at 4 C for up to 2 weeks. Considering the important role of ion channels and
their function or malfunction in several
heritable and acquired channelopathies,
post-mortem mRNA expression analysis on
tissue from pathologic and non-pathologic hearts
could be a very useful source to investigate the
expression of Na+ and K+ channels.19
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Conclusion:
Sudden and unexpected cardiac deaths
frequently represent one of the most
challenging task faced by the forensic
pathologist especially for the difficulties
encountered in determining the precise cause of
death. In detail, SCD sceneinvestigation requires
a careful interrogation of witnesses, family
members, and physicians of the rescue team who
eventually attempted the resuscitation. Recent
symptoms before death and medical history must
be sought. Although most of these deaths may
be ascribed to coronary atherosclerosis, there are
many other potential causes of a SCD such as
cardiomyopathies, which are more frequently
encountered in people aged less than 35 years.
When no anatomic abnormality is present at
autopsy, it may be of benefit to archive DNA for
genetic studies if an ion channel disorder is
suspected. In fact recent advances in the field of
molecular genetics have expanded our
understanding of the aetiology and classification
of many of the aforementioned cardiac diseases.
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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
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from all over the country. The society is actively involved in conducting conferences, CMEs and
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successfully accomplishing the aims and objectives for which it was formed.
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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.
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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.
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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 member-ship fee of
Rs.2,050/- [Rupees Two 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

Please paste
Passport size
Photo here

:

Date of Birth :
Qualification :
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 J Kiran
President of KAMLS
Professor
Department of Forensic Medicine & Toxicology
Sri DevrajUrsMedical College, Tamaka, Kolar - 563101. Karnataka, India.
president@kamls.in; drkiranj@yahoo.com
Cell Phone: +91 9880277002
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