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ABSTRACT
Instances of lightning strike in humans are less common. Though survival is the more usual outcome
in such natural calamities, death could be caused due to cardiopulmonary arrest, damage to brain,
burns or rarely from disruption of body due to blast effect. We report a case of fatal lightning strike in an
adult male with dermatological manifestations of superficial burns, burns from heated necklace along
with entry and exit wounds. Inspite of today's technology improving in leaps and bounds, natural
calamity cannot be prevented from occurring, never-the-less, precautionary measures in the form of
erecting more number of lightning leaders and application of 30-30 rule may be employed.
Keywords: Strike, Entry and Exit wounds, Heated necklace burn, 30-30 Rule.
INTRODUCTION
Lightning is a flash or bolt due to jumping of
electrical discharges from cloud to cloud and when
charges jump to earth, it is called as Lightning Strike
(Cloud to Ground type). It chooses the easiest path and
is mainly converted to light along the path and some
energy is dissipated as heat and electricity. It commonly
strikes at high altitudes, outdoors and at wet surfaces.
It is one of the most frequent causes of death by natural
phenomena1. It is estimated that 25-32% of lightening
strike cases are mortal, and of those patients who
survive, 70% have permanent sequelae2. With rise in
numbers of skyscrapers and highly erected TV towers/
lightning arresters, the incidence of cloud to ground
strike leading to human fatalities has come down. Most
commonly death results from cardiopulmonary arrest
or neurological injury with production of minimal
external injuries3. Diagnosis depends mainly on history
of rain with thunderstorms, metallisation or fusion and
lightning induced remnant magnetization at the site of
lightning strike. Autopsy findings are only
Corresponding author:
Aadam Ali Nadaf
Assistant Professor, Department of Forensic Medicine
and Toxicology, Karnataka Institute of Medical
Sciences, Hubli, Karnataka, India - 580022.
Mobile: +91-9449435376.
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corroborative. Here, we report a case of a fatal lightning
stroke, a form of unintentional death, rarely reported
from Asian subcontinent.
CASE REPORT
On a rainy day at 6.30pm, a 33year old male was
returning home on a bike as a pillion rider, across the
open fields of Karnataka state in India. He was struck
by a bolt of lightning and was said to have collapsed
and died immediately at the spot. Rider of the
motorcycle sustained minimal non fatal injuries.
Autopsy on the pillion rider was conducted and the
following findings were revealed:
•

Singeing and scorching of scalp, chest, abdominal
and lower limb hairs (Fig.1 & Fig.2 respectively).

Fig. 1. Singeing and scorching of chest hairs.

2/23/2013, 12:07 PM

2 Indian Journal of Forensic Medicine & Toxicology. January-June., 2013, Vol.7, No. 1

•

Superficial burns around the neck and upper part
of chest with a pattern depicting a twisted chain
measuring 56cm x 1.5cm. Skin over the mark
showed areas of redness and was blackened, at
places (Fig. 3).

Fig. 2. Singeing and scorching of abdominal hairs.

Fig. 4. Shows multiple marks of entry (encircled areas).

•

Multiple circular to oval depressed marks over
posterior half of both soles measuring from 0.2cm x
0.2cm to 0.3cm x 0.3cm with everted and pale
margins and indurated base were seen, and was
identified as exit marks (Fig.5).

Fig. 3. Superficial patterned burn mark over sides of neck
and front of chest by heated necklace.

•

•

Superficial burns in patches over the inner aspect
of right thigh and front of abdomen, around the
umbilicus measuring 12cm x 10cm and 6cm x 4cm
respectively were seen. Skin over the mark showed
areas of redness and was blackened, at places.
Multiple circular to oval areas of burns over upper
back along the shoulder blade measuring from
0.3cm x 0.3cm to 0.5cm x 0.5cm placed over an area
of 20cm x 8cm, with inverted margins and
indurated base were noticed. Skin around the mark
showed blackening and was identified as entry
marks (Fig.4).
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Fig. 5 Shows multiple marks of exit – A: Left sole, B: Right
sole.

•

Except for presence of petechiae on the heart and
extravasation of blood on the posterior aspect of
neck, all organs were intact.

•

Neither the site of lightning strike, or the bike, nor
the necklace showed signs of lightning induced
magnetism or magnestisation.

Cause of death: Based on autopsy findings and
statements of the eyewitnesses and the survivor, opinion
on the cause of death was ascertained as Shock due to
lightning strike.
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DISCUSSION
Lower layers of thundercloud get negatively charged
relative to the earth due to heating of air, lifting by
mountains and large scale upward motions of clouds,
and, sea and lake breezes. When the potential difference
between thundercloud and earth reaches a critical point,
insulating effect of air breaks down and electrical
charges are dissipated as lightning. Voltage and
amperage may reach up to 1000million Volts and
20,000amp respectively and gases along the path are
heated to 20,000ÚC and it is difficult to differentiate it
as either alternate or direct current 4, 5, 6, 7.
Lightning may injure an individual in 6 different
ways, i.e., 1. Direct strike (3-5% of injuries); 2.Side splash
from another object (30%); 3.Contact voltage from
touching an object that is struck (1-2%); 4.Step voltage
effect as the energy spreads out across the surface of the
earth when lightning hits a distance away from the
person (40-50%); 5.Upward leader that does not connect
with the downward leader to complete a lightning
channel (20-25%); 6. Blunt trauma if a person is thrown
and mechanical effect from disruptive blast effect 4, 8, 9.
Probably the most important difference between
lightning and high-voltage electrical injuries from an
injury standpoint is the duration of exposure to the
current, which also affects the path it takes. Injuries
produced may range from extensive amputations or
disruptions due to flash burns or mere congestion.
Lightning has only brief contact with skin, and, in most
instances, the contact is too brief to burn the skin
substantially4, hence deep burns are rare10. In fact, less
than one third of affected persons have signs of burns,
but when burns do occur, they are usually superficial.
Superficial burns may appear linear, punctuate, or
in pathognomonic fernlike patterns10, 11, 12, 13, 14. Similar
superficial type of burns with singeing of body hairs
was noted in our case, which supports the view of
duration of contact as a determining factor in
production of burns. Burns secondary to heating of
necklace and similar metals like coins, belt buckles or
cleats on the bottom of athletic shoes are reported by
Cooper15, Moollaor16 and Herrero et.al17.
Discrete entry and exit marks in lightning are
uncommon4,7, however superficial burns with an exit
mark is reported by Murty12 and superficial burn with
entry mark by Eriksson18. These are in striking contrast
to our case, wherein multiple exit and entry marks were
found, which appears to be an exceptionally rare
phenomenon.
Unless there are blunt force injuries from falling,
being threw by muscle contractions, or barotrauma from
the explosive force of a nearby lightning strike, internal
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injuries are very minimal4 and are rarely reported and
are non specific14.
Cardiorespiratory arrest from massive defibrillatory
effect of lightning is the most common cause of death4,19.
In addition, for unknown reasons, respiratory arrest
usually lasts longer than the initial cardiac arrest; thus,
a secondary cardiac arrest from hypoxia, from more
serious brain injury prolonging the respiratory arrest,
or from other unknown causes may occur20.
Diagnosis depends mainly on history of
thunderstorm, witness reporting and on presence of
typical lightning injuries. This can be supported by
presence of lightning-induced remnant magnetism,
magnetisation, fusion of metals and damage at the site
of lightning strike4, 7.
30-30 Rule is now the recommended lightning safety
method. If one sees lightning and counts fewer than 30
seconds before he hears the thunderstorm, he is at the
danger area and shall take shelter in a safe place and
shall not resume to his activities for 30minutes after the
last lightning is seen or thunder is heard. To calculate
ones distance from lightning, the number seconds
between sight of light (flash) and sound of thunder
(bang) should be divided by 5 to find out distance in
miles and by 3 for distance in kilometers4.
CONCLUSION
Presence of entry and exit marks with burn from
heated metal are rare and when are present along with
history of thunder storms, they are suggestive of death
due to lightning. Search at the site of lightning strike for
signs of damage and lightning induced remnant
metallisation/ magnestisation might help a forensic
pathologist in ascertaining the cause.
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ABSTRACT
Objective: To find out the mechanism of senile cataract by investigating the antioxidant enzymes and
the lead content in the lens and blood of age-related cataractous patients.
Methods: The study was carried out on 52 patients who were subjected to cataract surgery in AlMadinah Al Munawarah - KSA. The study population included (26 males and 26 females), aged 51-78
years with senile cataract. The determination of lead was carried out in their lens materials and blood
samples using inductively coupled plasma Atomic Emission Spectrometer. Glutathione Hydroxylase,
Glutathione Peroxidase and Superoxide Dismutase were estimated by standard spectrophotometer
methods in samples of lens and blood for all the subjects.
Results: The significant finding of the study was an increase in lenticular lead content of early agerelated cataract (51-60 years) than middle and advanced age-related cataract (61-70 years) and (71-80
years) old age group. Also; a decrease in the activity of Glutathione hydroxylase, Glutathione peroxidase
and Superoxide dismutase in both lens and blood was found.
Conclusion: In conclusion, the present data indicates that chronic lead exposure and oxidative stress
as measured by antioxidant enzyme status may play a role in age-related cataract development.
Continuous lead monitoring in lenticular disturbances and lead chelation therapy in combination
with antioxidant therapy may have a role to play in delaying the onset and progression of age-related
cataract.
Keywords: Lead, Antioxidant enzymes, Cataract.

INTRODUCTION
Cataract is responsible for visual impairment in 30
million to 45 million people and is the largest single
cause of blindness worldwide.[1] At least 5 million to 10
million new, visually disabling cataracts occur yearly
around the world.[2] From a clinical standpoint, cataract
is defined as visual impairment as a result of a
disturbance of lens transparency. However, although
small opacities which do not fall within the visual axis
have little effect on visual acuity, any source of light
scattering can be considered a cataractogenic lesion from
a biochemical standpoint. [1]
Senile cataracts probably result from many, possibly
compound, obscure causes. Race, altitude, dietary
habits, aging, diabetes, cardiovascular disease, cigarette
smoking, use of topically applied ophthalmic drugs,
environmental factors, occupation, exposure to sunlight
and low socioeconomic status are some that have been
suggested. [3]
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The position of the eye in contact with the outside
agents, such as environmental pollution, makes it a
target organ of many systematic diseases, whether
contagious or toxic. It is supposed that environmental
pollution plays an important role in the etiology of
senile cataracts.[4] Lead is one of the first discovered
and most widely used metals in human history and is,
therefore, one of the metals most commonly encountered
in the environment [2]. Its continued release into the
environment as an exhaust emission product, as well
as its widespread industrial use, has made lead a
serious threat to human health. [3]
Oxidative stress is a term used to describe any
challenge in which pro-oxidants predominate over
antioxidants [5]; it may be due to either increased
production of reactive oxygen species (ROS) or
decreased levels of antioxidants (enzymatic and nonenzymatic) or both. Oxidative stress is implicated in
the etiopathogenesis of a variety of diseases like Cancer,
Atherosclerosis, Cataract, Diabetes mellitus,
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Alzheimer ’s disease, Parkinson’s disease etc [2].
Although the precise etiopathogenesis is not clear,
oxidative stress is thought to play a crucial role in the
development of age-related cataract. [6]
Lead causes oxidative stress by inducing the
generation of ROS, reducing the antioxidant defense
system of cells via depleting glutathione, interfering
with some essential metals, inhibiting sulfhydryldependent enzymes or antioxidant enzyme activities
and /or increasing susceptibility of cells to oxidative
attack by altering membrane integrity and fatty acid
composition [7]. The binding activity of lead compounds
with oxidative stress factors and with the generation of
reactive oxygen species, such as hydrogen peroxide and
its interaction with different metals and also toxic
activity of d amino levulinic acid (ALA) are reported
earlier. [8, 9] As cataract is an important medical,
financial, and social burden, it is particularly important
to identify its aetiology and risk factors.
AIM OF THE WORK
The present study was designed to investigate the
association between chronic lead exposure and
antioxidant status in senile cataractous patients by
measuring lenticular and blood lead level of Glutathione
Oxidase, Glutathione Reductase and Superoxide
Dismutase, in the serum of age-related cataract cases
(50-80 years) and correlate the results with each of them.
SUBJECTS AND METHOD
Selection of Cases and Control Group
This is a prospective, clinical study that was
conducted on 52 cataractous patients aged from 51–78
years of both sexes who were admitted to Ohud
Hospital, Al-Madinah Al-Munawarah, KSA. They were
categorized into three groups: the first group was
comprised of 37 patients aged 51-60 years, and the
second group was comprised of 11 patients aged 61-70
years old, while the third group was comprised of 4
cataractous patients aged from 71 up to 80 years. A full
history was taken from each patient with special
attention to age, residence, smoking habit, history of
diabetes, hypertension, hepatic, renal, urological,
thyroid disease, and drug intake and written consents
were obtained from them.
Regarding the control cases; 12 controls were
selected from the age and sex-matched people attending
the same outpatient clinics (OPD) presenting with
refractive errors, but without any cataract during the
same period. The control cases were selected in the
simple random manner and were free from any chronic
or metabolic diseases at the time of presentation. Also,
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the study was explained fully to the control cases and
written consents were obtained from them.
A written informed consent was obtained from all
participants. A general examination was done for each
case. A full ophthalmic examination was done,
including assessment of visual acuity, measurement of
ocular tension by using Goldmann applanation
tonometry, slit-lamp biomicroscopy for assessment of
lens opacity by oblique illumination, fundus
examination and refraction (if possible), B-scan
ultrasonography, keratometry, and biometry for all
included eyes. Inclusion criteria were those above a
minimum age of 50 years presenting with cataract.
Exclusion criteria were: (a) patients with hepatic, renal,
urological, thyroid or metabolic diseases; (b) glaucoma
or other ocular diseases, c) alcoholics and d) patients
on steroids, antihistaminic, tranquilizers or antiinflammatory drug treatment or any medication that
could interfere with their blood element level.
There were basically three types of age-related
cataract cases namely cortical, posterior subcapsular
(PSC) and nuclear. All cases were diagnosed by a senior
ophthalmologist who performed the cataract surgery
taking the cataractous lens as a sample to measure its
content from lead and antioxidant enzyme levels.
SAMPLE COLLECTION
From each participant, 10 milliliters fasting venous
blood samples were withdrawn from the anticubital
vein before anesthesia; under complete aseptic
conditions, of which 5 milliliters were added into EDTAcontaining polypropylene tubes and shacked gently to
be used for measurement of lead. Lenses were extracted
by extracapsular method and were put in clean dry
containers. Both blood and lenses were kept at 4°C until
assay.
DIGESTION OF BLOOD AND LENSES
Digestion of whole blood and lenses were done by
wet method of digestion according to the method of
Vanloon.[10] One milliliter of whole blood and one half
of lens in a separate procedure was transferred into a
labeled 50 milliliter Pyrex beaker followed by the
addition of 4 milliliters nitric acid. A watch glass was
placed on the top of beaker. This mixture was then
transferred to a fume cupboard, placed on a low heat,
and brought slowly to 120°C, at which point the nitric
acid began to distill.
Then the heating rate was increased gradually. Near
dryness, the watch glass was removed and 1 ml of
perchloric acid was added and the digestion was
continued; it was complete with the appearance of white
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fumes of perchloric acid. Near dryness, the watch glass
was removed and a few millimeters of deionized water
were added and the heating was stopped. After cooling,
the digest was completed to 10 milliliters by deionized
water and stored in 10 milliliters acid-treated
polyethylene tube.
Thus, the final extract was a “total” digest. Also, the
investigated lens was divided into two halves then the
lens homogenate was prepared as follow: the lens after
operation was taken, weighed, and then kept frozen till
assay. The same procedures were followed as for whole
blood. Analysis of total cadmium and lead was done
by the method of Stockwell and Corns, [11] using a PerkinElmer 2380 (Manasquan, New Jersey, USA) atomic
absorption spectrophotometer (AAS; cold steam
technique in combination with flow injection system).
Preparation of standards and samples was carried
out under clean conditions using deionized water. All
chemicals and reagents used were of ultra-pure reagent
grade. All glassware and plastic ware were washed
three times with deionized water, and then soaked in
20% nitric acid overnight. After soaking, the glassware
was rinsed three times with deionized water and dried.
Quality assurance was achieved by measuring blank
test solutions. Lead content was measured on the
working standard curve in duplicate (variation error
should be less than 3%).
ANALYSIS OF ANTIOXIDANTS
The remaining portion of the lens was used for the
determination of Super Oxide Dismutase (SOD), [12]
Glutathione Peroxidase (GPx) [13] and Glutathione
Reductase (GSH). [14] The blood samples were also
subjected to these analyses. Values of GSH, GPx and
SOD in blood from healthy volunteers were used as
control reference value. The controls were not subjected
to statistical analysis and they were used only for
reference.
STATISTICAL ANALYSIS
Mean ± SD of the results were compared by using
student’s t-test (to compare two groups), Chi square

(Ç2) was used for qualitative data (frequency and
proportion). Correlation co-efficiency was used to test
association between variables. P values < 0.05 were
considered significant. These statistical analysis were
run on an IBM compatible personal computer by using
Statistical Package for Social Scientists (SPSS) version
19 SPSS Inc., Chicago, IL, USA.
RESULTS
The lead concentration was very high in cataractous
than normal lenses. [15,16,17] It is striking that the highest
concentration of lead was found in a cataractous lenses
over 51- to 60 year age group. (Statistically significant
in comparison with other age groups 61-70 and 71- 80
years). Although the lead concentration was also high
in cataractous lenses over 60 years old, the
concentration was not as high as in the 51- to 60 year
age group.
Regarding the blood lead level, there was statistically
non-significant decrease in the blood lead level in age
group (51-60) years with proceeding of the age factor.
Also; there was no statistically significant relationship
when comparison of blood lead levels in the studied
and control cases was done.
Among 52 patients, 12 were smokers who were
distributed among the different age groups as follows:
in the 51- to 60 year age group, 6 of 37 (16%); in the 6170 year age group, 3 of 11 (27%); in the 71- to 80 year age
group, 2 of 4 (50%) patients were smokers.
As regards to antioxidant enzyme status, the results
of this study clarified a highly significant decrease in
the lenticular glutathione level in age group (50-60)
years old in comparison to the same age group of control
subjects and also when investigating the glutathione
peroxidase level, a significant serum peroxidase
depression of age group 50-60 years when compared
with age group 61-70 and 71-80 years old was clarified.
Finally regarding the superoxide dismutase enzyme,
a significant depression in lenticular SOD in age group
51-60 years when compared with other age-related
cataractous patients (51-60) and (61-70) years old was
found.

Table 1: Levels of lead content in both lens and blood of different age-related catactractous patients.
Lead Level

Group I (51-60)
Lensµg/gm of protein

7.50±2.11*

Bloodug/dl
5.77±1.01

Group II (61-70)
3.31±1.33

5.12±2.21

Control

Control

Group

Group

2.7±1.01

4.35±1.01

1.3±1.01

* P-value  0.05%
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Group III (71-80)
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Control
Group
4.1±11.01

0.7±0.11

8 Indian Journal of Forensic Medicine & Toxicology. January-June., 2013, Vol.7, No. 1
Table 2. Antioxidant enzyme levels in both lens and blood in different age group catactractous patients.
GSH

GPx

SOD

Lens

Blood

Lens

Blood

Lens

Blood

µg/gm

mg/gm

µg/gm

µmol of GSH

Unit/gm

Unit/gm

of protein

of protein

of protein

consumed/

of protein

of Hb

gm of Hb
Group I

(51-60 Years)

1.8 ± 0.91**

2.45 ± 0.85*

3.2 ± 0.55

Control Group
5.22 ± 1.4
Group II (61-70 Years)

3.4 ± 0.91

Group III (71-80 Years)

2.9 ± 1.01

28.2± 0.55*

3.12 ± 0.23*

Control Group
36.1 ± 3.85

4.4

4.6 ± 0.14

33.5± 0.55

Control Group

Control Group

6.01 ± 2.1

33.8 ± 7.44

3.8 ± 0.85

2.3 ± 0.81

31.1± 0.55

3.28 ± 0.23
Control Group
6.11 ± 1.11

3.61 ± 0.23

4.23 ± 1.13
Control Group
6.63 ± 1.21

3.72± 0.23

4.6 ± 0.31

Control Group

Control Group

Control Group

6.13 ± 2.2

40.2 ± 0.85

5.56± 2.1

* P-value  0.05% - ** P-value 8— 0.01%

DISCUSSION
Lead-induced oxidative stress has been identified
as the primary contributory agent in the pathogenesis
of lead poisoning. Reactive oxygen species (ROS)
generated as a result of lead exposure has been
identified in liver, kidney, brain, eye, lung and
endothelial tissue [18].
Lead causes oxidative stress by inducing the
generation of ROS, reducing the antioxidant defense
system of cells via depleting glutathione, interfering
with some essential metal, inhibiting sulfa-hydryldependent enzymes or antioxidant enzyme activities
or increasing susceptibility of cells to oxidative attack
by altering membrane integrity and fatty acid
composition [19, 20, and 21].
Humans can be exposed to toxic metals, such as
lead that arise from widespread sources, including air
pollution, leaching of landfills, industrial waste,
emissions from fossil fuels, fertilizers and corrosion of
plumbing.
The present study aimed to compare the
concentrations of lead in blood and lenses of cataractous
elderly patients using a non-cataractous elderly person
as a control group. The present study realized in a group
of 52 elderly cataractous patients of 26 males and 26
females with ages ranging between 51 and 78 years
and mean ± SD 57.9 ± 6.8 years. On the other aspect, 12
cases who represented as control group aged 55-76
years and classified as the following ( 5 cases in age
group 51-60 years, 4 cases in age group 61-70 years
and 3 cases in age group 71-80 were selected.
The present study had shown certain significant
findings. Lenticular lead level was significantly
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elevated in age-related cataract group I (51-60 years)
when compared with other groups (61-70 years) and
(71-80 years) suggesting that increased lenticular lead
content may be considered as indicators of cataract
formation in early age-related cataract. For the same
conclusive idea; Varma reported the same conclusive
result[22]. But, our results showed that there were no
significantly different changes in the levels of lead
between the other two studied groups (61-70 years) and
(71-80 years). Our results were nearly the same as
reported in other studies like. [23, 24]
From the same analytical view, the study explored
a significant decrease in the serum glutathione
hydroxylase, peroxdase and super-oxide dismutase in
both lenticular and blood content, via comparison with
the same control group. In many other studies, the level
of lenticular and blood GSH, GPx and SOD was found
to be depressed. [25, 26, 27]
In the present study, a statistically significant
decrease in the levels of SOD both in blood and in the
lens of people who smoke has been established. It is
reported that the activity of SOD decreased in human
lenses with senile cataract as the cataract advances [14].
Lenticular lead was also observed to be higher, but
not reaching to a significant level in smokers than nonsmokers.
CONCLUSION
Increased lenticular lead level and decreased
antioxidant activity has been clarified to play an
important role in cataract formation in early senile age
group.
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ABSTRACT
In this study, an attempt was made to develop a new regression procedure for predicting and to analyze
anthropometric relationships between dimensions of the lower extremity and body height. Analysis is
based on a 316 sample of middle aged people of Santhal tribes of Odisha (205 male and 111 female adult
Santhali residing in Odisha). Measurements taken are stature, trochanteric height, thigh length, lower
leg length, leg length, and foot length, breadth and height. Out of five variables entered into the regression
analysis, all but foot breadth participate in the analysis with leg length as the first and followed by
thigh and foot lengths, and finally foot height in males (R2). There were also individually calculated
formulae for some of these measurements which provided smaller R2-values. In conclusion, the study
suggested that estimation of a living height can be made possible using various dimensions of the
lower extremity. One must consider differences between populations in order to apply functions as
such to others.
Keywords: Stature estimation; Dismember lower extremity; Anthropometry; Regression analysis; Mass disaster.

INTRODUCTION
Anthropometric technique commonly used by
anthropologists and adopted by medical scientists has
been employed to estimate body size for over a hundred
years5,16,20. In the last half of the 20th century, studies
have been more vigorous when skeletal collections have
been assembled in many parts of the world6.
Anthropometry is systematized measuring
techniques that express quantitatively the dimensions
of the human body and skeleton12,19. Reconstruction of
stature is one of the important aspects of various
parameters of identification for establishing
individuality of the person. Under the circumstances,
where mutilated, decomposed or fragmentary skeletal
remains are recovered, the stature of an individual may
be estimated by adopting Anatomical Method17.
Living stature estimation is an indispensable part
of the expertise in investigating skeletal remains. Since
Pearson20, regression equations have been widely used
for studying biometrical dependencies between stature
and limb long bone lengths. The regression technique
uses the method of least squares (LS), and it is applied
in samples where stature has been measured before or
after death. The progress in physical and forensic
anthropology in recent years requires new analytical
procedures, including alternative approaches for
evaluation and updated databases.
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Since the extensive experience so far shows that there
is a linear connection between the parameters, a multilinear regression of stature on bone length has been
used with all approaches to the problem. The widely
used formulae by Trotter & Gleser26, however, are not
equally correct or valid for representatives of different
populations and nationalities and their practical
application could lead to serious inaccuracies in
forensic medicine.
There have been already some attempts using
hand1,3,4,15,21,22 lower leg length and arm span10 and foot
dimensions2,7,8,23 to regress on body height. Most precise
results for estimating stature are provided by the
equations when used within the population on which
they are based. For Indian, there are no adequate studies
so far. So on the basis of new data researcher have
obtained regressions for predicting stature of adult
individuals from the different body parts. These bone
lengths; breadth and height have been selected for ease
of access on the integral body. Important differentiations
are for sex, and rarely respected in the past, for age.
Although the equations aim at the application for
human identification in forensics, they might also be
applied in historic anthropology, if the ancient
population is comparable to the modern sample with
respect to the parameters measured.
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Analysis is based on a sample of 18-48 years aged male
and female adult Santhali tribal people of Odisa, India
using statistical package SPSS.
MATERIALS AND METHOD

Figure 1. Skeletal/dismembered remains examination (Source:
Jrn. of Forensic Nursing).

The study is composed of 316 middle aged adult
Santhali (205 males and 111 females) who lived mostly
in of district Mayurbhanj, Odisha. Measurements are
all taken from the left side according to the procedure
described by the International Biological Program18,27,28.
The subjects are asked to remove their clothing except
underwear and shoes. The dimensions are taken with
an anthropometer in millimetres and 100g units using
standard anthropometric instruments such as sliding
and spreading calipers, anthropometer, steel tape, and
scale. Extremity measurements are all taken from the
left side28.

The purpose of the paper is to analyze
anthropometric relationships between various
dimensions of the lower extremity and body height.

Apart from taking detailed medical history, clinical
examination of all the subjects was conducted to rule
out cases having any significant disease or deformities,
which could have affected the general or bony growth.

Equipments and measurement used for the study.
S.No. Measurements

Definition

Instrument used

Units

1

Stature

It is a straight distance from the vertex to the floor obeying
the anatomic position and Frankfort Plane.

Anthropometry

cm

2

Trochanteric
height

It is measured from the lateral bulging of the greater
trochanteric protrusion. This measurement is preferred
over the anterior iliac spine because of commonly (S.E.E.n)
break and dismemberment in the hip joint.

Anthropometry

cm

3

Thigh length

It is calculated from as distance between the trochanteric
height and lower leg length.

Sliding calliper/
Rod Compass

cm

4

Lower leg length

It is the distance from the tibiale to the floor.
Rod Compass

Sliding calliper/

cm

5

Leg length

It is from the tibiale to the medial malleolus of the tibia

Rod Compass

cm

6

Foot height

It is calculated as the distance between lower leg
length and leg length.

Rod Compass/
Sliding Calipers

cm

7

Foot breadth.

It is the distance between the lateral and medial sides
at the metatarsal region using a sliding caliper

Sliding Calipers

cm

8

Foot length

It is the maximum distance between the most anterior and
posterior projecting part of the foot with a sliding caliper.

Sliding Calipers

cm

Results were analyzed using a statistical package
SPSS and regression formulae are developed for various
combinations to reach the best estimate possible. In case
of stepwise regression analysis, entrance and removal
of a variable are based on the statistical significance
level of P < 0:05 and P < 0:10, respectively. Such a
statistical approach has been commonly used in
research of this nature7,11,24,25.
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Studies on bones have compensated for the loss of
soft tissue when measured from cadavera. No
adjustment as such has been needed for the present
investigation. A test of intraobserver error was also made
using randomly selected 10% of the samples for each
sex. This test is useful because it assists if individual
accuracy for a given dimension is consistent and is
performed commonly among investigators9.
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RESULTS
Table 1: Descriptive statistics of age (years) and various lower extremity dimensions (mm) in males (N= 205) and
females (N= 111)
Variables

Males

Females

Maximum

Minimum

Mean

S.D.

Maximum

Minimum

Mean

S.D.

59

20

30.7

10.35

71

19

35.3

9.13

Stature

1975

1546

1719.7

66.32

1848

1462

1617.5

64.46

Trochanteric height

1004

774

892.2

45.91

915

738

839.7

38.74

Thigh length

518

332

438.5

35.49

489

320

422.9

31.27

Lower leg length

560

384

453.8

25.4

487

344

416.8

22.74

Leg length

492

323

383.7

23.98

414

267

351.3

22.15

Foot length

288

218

249

12.27

265

206

225.9

8.53

Foot breadth

111

63

93.2

7.14

98

70

85.6

5.63

Foot height

92

58

70

5.98

86

57

65.5

6.2

Age

Table 1 shows the descriptive statistics per sex. Females are about 5 years older than males and smaller in all
dimensions. Overall males are more varied with higher standard deviations than females.
It is observed that the males have greater mean values for all the five measurements of the lower limb and stature
than the females. The mean difference in the values of these measurements varies from 1546-1975 mm or 154.6197.5cm in case of stature to a 63-111mm or 6.3-11.1 cm for foot breadth.
Table 2: Stepwise regressions showing the sequence of entrance of variables into the analysis, and standard
error of estimate (S.E.E.), R, and R2
Variables

Males

Females
S.E.E

R

R2

S.E.E

0.55

44.62

0.79

0.63

39.34

0.82

0.68

37.79

0.86

0.73

33.75

0.86

0.74

34.26

0.83

0.69

36.33

0.86

0.75

33.8

0.87

0.76

32.42

R

R

Leg length

0.74

Thigh length
Foot length
Foot height

Results of the primary stepwise regression analysis
are given in Table 2. Measurements for the analysis
consist of leg and foot dimensions and stature. R
indicates the regression coefficient value. R2 explains
the percentage that a dimension contributes to the
variation in the dependent variable (that is, stature).

2

Nearly 55 and 63% of variation in stature are inherent
by the tibial length for males and females, respectively.
The addition of the others raises this figure to about
76% or so in both sexes in order to consider
dismembered body parts.

Table 3: Direct regression analysis including R, R2, and standard error of estimate (S.E.E).
Variables

Males

Females

R

R2

S.E.E

R

R2

S.E.E

Trochanteric height

0.76

0.58

43.01

0.66

0.43

48.86

Thigh length

0.5

0.2

59.41

0.23

0.05

63.05

Lower leg length

0.75

0.56

43.87

0.8

0.65

38.57

Leg length

0.74

0.55

44.62

0.79

0.63

39.34

Foot height and length

0.7

0.49

47.65

0.55

0.3

54.28

Table 3 is developed to include those dimensions
that correlate significantly with stature and can be used
alone or in combination with others. Equations
developed with the direct method are trochanteric
height, thigh length, lower leg length, tibial length and
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the combination of foot length and height. The highest
R2 is associated with trochanteric height (58%) and
lower leg length (56%) in males and lower leg length
(65%) and leg length (63%) in females.
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Table 4: Regression coefficients and standard error of estimate (mm) used to calculate stature (mm)
Variables

Regression Equation

Males

Stepwise
breadth

Trochanter
breadth

Thigh
breadth

Lower leg length

Lower leg
breadth

Tibia
breadth

Foot
breadth

1.961

Trochanteric height

1.10

Leg length

1.441

2.050

Thigh length

588

Foot length

1.529

37.00

Foot height

1.046

37.00

Constant
S.E.E.

0.84

454.925

737.03

1352.124

829.750

933.030

757.567

56.09

58.88

51.81

55.22

50.34

72.03

Females
Lower leg length

2.227

Trochanteric height

1.092

Leg length

1417.492

1.969

Thigh length

492

Foot length

2.035

Foot height

1.605

2.312
0.472
4.10
0.62

Constant

152.789

700.293

S.E.E.

103.08

102.49

Generated regression formulae from a stepwise and
five direct analyses to estimate stature for both sexes
from body parts are given in Table 4. Using the
regression formulae of
Y (stature) = a (constant) + b1 (regression coefficient
for the first variable) x1 (first variable) + b2 (regression
coefficient for the second variable) x2 (second variable)
+…………bn (regression coefficient for the nth variable) xn
(nth variable), one can calculate the height from the
dismembered body part. The standard error of estimate
refers the error that may arise from estimating stature.
The use of an equation can be exemplified by

82.66

668.625

805.442

649.69

68.44

60.43

154.64

considering a lower extremity of a male with a
trochanteric height 989 mm. When this dimension is
applied to the relevant formula as:
Stature (mm) = 989 (trochanteric height) x 1.10 +
737.03(constant) = 1824.93mm± 58:88 (S.E.E)
To test the possibility of intraobserver errors, a
sample of 19 males and 12 females (10% of the total
sample) using the SPSS random selection function is
obtained. From the remaining cases, regression
functions using trochanteric height and lower leg
length are separately calculated.

Table 5: Differences between the real and estimated stature (mm) using the regression formula based on a test and
randomly selected samples and t-test of paired difference
Males
Variables

Females

Differences
between
means

S.D.

“t”

Differences
between
means

S.D.

“t”

Stature–stature from trochanteric height

6.6

39.48

734

7.0

46.65

516

Stature–stature from lower leg length

6.3

45.33

607

5.7

23.74

829

Degrees of freedom, 18 and 11 for males and females, respectively. Statistically not significant at
level.
Stature of the individuals in the random sample for
both sexes is calculated (Table 5). The t-test of difference
between the paired main and random samples for each
dimension did not show any statistically significant
difference.
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P < 0:05

DISCUSSION
Estimation of stature is a major forensic
anthropological concern used in the identification of
unknown and commingled human remains13,14,16. The
procedure to estimate body height is to use its
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components. The accuracy is usually more reliable
when the parts are situated along its length such as the
lengths of the femur and tibia more so than the humerus
and radius in the skeleton13. The present study takes
this into the consideration and used similar
measurements from the living people.
The technique requires considerable experience so
the measurements obtained are comparable with those
taken by others. In osteological remains errors are
relatively less especially in length dimensions because
a long bone is relatively simpler to measure. Yet, there
are numerous difficulties in the anthropometry of the
living arising from the determining the correct
landmark on the body. In order to assess the impact of
error arising from intraobserver variation over the same
dimension (trochanteric height and lower leg length) a
segment (10%) of the sample was randomly removed
so that it can be used for intraobserver error. When two
regression formulae were developed from these
dimensions and test on the randomly selected sample
the difference between the actual stature and the
estimated stature were not found to be statistically
significant.
In conclusion, estimation of body height from its
segments or dismember parts has important
considerations for identifications of human remains
recovered from mass disaster. The variables used in this
analysis are from the lower extremity. It is shown that a
single dimension can estimate the stature of an
unknown person with a great accuracy and small
standard error less than 7 cm. Dimensions from the
lower extremity have greater association with the body
height than those of the upper extremity.
ACKNOWLEDGEMENTS
Authors are grateful to participants of this study.
Without their cooperation this study could not have
been carried out. Authors thanks to the my research
scholar Mr Rajeshwar Maharana for his help in data
collection and Physical Anthropology Lab, Department
of Anthropology, Pondicherry University for their effort
to supply the anthropometric equipment used in the
study.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.
14.

15.

16.

17.

REFERENCES
1.

2.

Abdel-Malek, K., Ahmed, A.M., el-Sharkawi, S.A.,
Hamid, N.A. 1990. Prediction of stature from hand
measurements. Forensic Sci. Int. 46: 181–187.
Ashizawa, K., Kumakura, C., Kusumoto, A.,
Narasaki, S. 1997. Relative foot size and shape to
general body size in Javanese. Ann. Hum. Biol.
24: 117–129.

3. Ajeet Jaiswal-10-15.pmd

14

18.
19.

Attallah, N., Marshall, W. 1986. The estimation of
stature from anthropometric and photogrammetric
measurements of the limbs. Med. Sci. Law 26:
53–59.
Bhatnagar, D., Thapar, S., Batish, M. 1984.
Identification of personal height from the
somatometry of the hand in Punjabi males.
Forensic Sci. Int. 24 : 137–141.
Beddoe, J. 1888. On the stature of the older races of
England, as estimated from the long bones. J. R.
Anthropol. Inst. 17: 202–207.
Dupertuis, C.W., Hadden, J. 1951. On the
reconstruction of stature from long bones. Am. J.
Phys. Anthropol. 9 :15–54.
Giles, E., Vallandigham, P.H. 1991. Height
estimation from foot and shoeprint length. J.
Forensic Sci. 36: 1134–1151.
Gordon, C.C., Buikstra, J.E. 1992. Linear models
for the prediction of stature from foot and boot
dimensions. J. Forensic Sci. 37: 771–782.
Gordon, C.C., Bradtmiller, B. I, 1992. Interobserver
error in a large scale anthropometric survey. Am.
J. Hum. Biol. 4: 253–263.
Han, T., Lean, M. 1996. Lower leg length as an
index of stature in adults. Int. J. Obes. Relat. Metab.
Disord. 20: 21–27.
Holland, T.D. 1992. Estimation of adult stature
from fragmentary tibias. J. Forensic Sci. 37: 1223–
1229.
Humphry G. 1989, Treatise on the Human
Skeleton, Cambridge 1958. Cited. An Introduction
to Forensic Anthropology 1st ed., Ed: Nath S , Gian
Publishing House, New Delhi. 90-91.
Iscan, M.Y. 1988. Rise of forensic anthropology.
Yrbk. Phys. Anthropol. 31: 203–230.
Iscan, M.Y. 2000. Anthropometry. In: J. Siegel, P.
Saukko, G. Knupfer (Eds.), Encyclopaedia of
Forensic Sciences, Academic Press, London.
284–290.
Kimura, K. 1992. Estimation of age at death from
second metacarpals. Z. Morphol. Anthropol. 79
(1992) 169–181.
Krogman, W.M., Iscan, M.Y. 1986. The Human
Skeleton in Forensic Medicine. Charles C. Thomas,
Springfield, IL. 19-33.
Martin, R., Saller, K. 1959. Lehrbuch der
Anthropologie in Systematischer Darstellung.
Stuttgart: Gustav Fischer Verlag.
Olivier, G. 1969. Practical Anthropology. C.C.
Thomas, Springfield, IL, 19-33.
Phys Acad Sci Paris 1955; 2 : 572-585.Cited. An
Introduction to Forensic Anthropology. 15t ed., Ed:
Nath S., Gian Publishing House, New Delhi;
1989:90-91.

2/23/2013, 12:07 PM

Indian Journal of Forensic Medicine & Toxicology. January-June., 2013, Vol.7, No. 1 15

20. Pearson, K. 1899. Mathematical contributions to
the theory of evolution. V. On the reconstruction of
the stature of prehistoric races, Philos. Trans. R.
Soc. Lond. 192:169–244.
21. Saxena, S. 1984. A study of correlations and
estimation of stature from hand length. Anthropol.
Anz. 42: 271–276.
22. Shintaku, K., Furuya, Y. 1990. Estimation of stature
based on the proximal phalangeal length of
Japanese women’s hands. Sangyo Ika Daigaku
Zasshi. 12: 215–219.
23. Singh, T., Phookan, M. 1993. Stature and footsize
in four Thai communities of Assam, India.
Anthropol. Anz. 51: 349–355.
24. Sjovold, T. 2000. Stature estimation from the
skeleton. In: J. Siegel, P. Saukko, G. Knupfer (Eds.),
Encyclopaedia of Forensic Sciences, Academic
Press, London, 276–284.

3. Ajeet Jaiswal-10-15.pmd

15

25. Trotter, M. 1970. Estimation of stature from intact
limb bones. in: T.D. Stewart (Ed.), Personal
Identification in Mass Disasters, National
Museum of Natural History, Washington, DC, 71–
84.
26. Trotter, M., Gleser, G.C. 1952. Estimation of stature
from long bones of American whites and negroes.
Am J Phys Anthrop 10: 463–514.
27. Ulijaszek, S.J., Mascie-Taylor C.G.N (Eds.), 1994.
Anthropometry: The Individual and the
Population. Cambridge University Press,
Cambridge.
28. Weiner, J.S., Lourie, J.A. 1969. Human Biology: A
Guide to Field Methods. Blackwell Scientific
Publications, Oxford.

2/23/2013, 12:07 PM

16 Indian Journal of Forensic Medicine & Toxicology. January-June., 2013, Vol.7, No. 1

Profile of Fatal Methyl Alcohol Poisoning Outbreak - A
Medicolegal Autopsy Case Study
Amit M Patil1, Satin K Meshram2, Rajesh D Kharat3, S C Mohite4,
Walter F Vaz5, Rajesh B Sukhadeve6, Ajay T Shendarkar7
1
Associate Professor, Department of Forensic Medicine & Toxicology, 3rd Floor A wing, New Medical College Building,
Padmashree Dr. D.Y. Patil Medical College, Hospital & Research Centre, Sector 5, Nerul (East), Navi Mumbai,
2
Associate Professor, Department of Forensic Medicine, Indira Gandhi Medical College, Nagpur, Maharashtra, India,
3
Assistant Professor, Department of Forensic Medicine, TNMC and BYL Nair Hospital, Mumbai Central, Mumbai,
4
Professor and Head, Department of Forensic Medicine, TNMC and BYL Nair Hospital, Mumbai Central, Mumbai,
5
Professor and Head, Department of Forensic Medicine, Seth GS Medical College and KEM Hospital, Parel, Mumbai,
6
Associate Professor, Department of Forensic Medicine, Seth GS Medical College and KEM Hospital, Parel, Mumbai,
7
Associate Professor, Department of Forensic Medicine, NDMVP Samaj's Medical College, Nashik, Maharashtra
ABSTRACT
A total 41 cases with the history of consumption of illicit liquor were brought to BYL Nair Hospital in
the month of December 2004. Out of total 41 cases referred, 17 survived (41.46%), while 20 patients died
in the hospital after admission (48.78%) and 4 cases (9.75%) were brought dead. A complete medicolegal
autopsy was conducted on these 24 victims. Among the admitted cases CNS symptoms were
predominantly presenting complaints. Among the fatal admitted cases, blurring of vision was seen in
60% while dimness of vision was noted in 70% of cases. The common histopathological changes
observed were cerebral oedema/congestion (100%), alveolar oedema (95.83%) and haemorrhages
(83.33%), fatty change (83.33%), cirrhosis of liver (8.33%), glomerular sclerosis (50%) and hydropic
changes in kidney (62.50%). The average blood ethyl alcohol and methyl alcohol levels were 87.40 mg%
and 69.52% respectively. The predominant cause of death was metabolic acidosis and respiratory
failure/coma in 20 cases (83.33%).
Keywords: Illicit Liquor, Blurring/Dimness of Vision, Methyl Alcohol, Medicolegal Autopsy.

INTRODUCTION

MATERIAL AND METHOD

Alcohol was initially developed for religious
purpose after water, milk and honey as Prasad. Today
it has become a celebration tool in modern society whose
addictive properties has ruined many homes. After
exhausting his source of money, an addict searches for
a cheaper source of alcohol. The disaster begins with
the greed of the Desi Daru manufacturers. So as to
deliver a greater kick at cheap and affordable rates, the
manufacturer adds cheaper type of alcohol like
methanol, and the tragedy starts with the increasing
proportions of this deadly adulterant. Methyl alcohol
is a cheap and potent adulterant of illicit liquor. Many
outbreaks of methyl alcohol poisoning have occurred
in different parts of India, leading to considerable loss
of human lives.

Forty one cases with suspect methyl alcohol
poisoning were referred to B Y L Nair Hospital, Mumbai
in December 2004. The outbreak occurred in the central
part of the city of Mumbai. All the admitted patients
were aggressively managed with gastric lavage, sodium
bicarbonate for metabolic acidosis, ethyl alcohol as
antidote, haemodialysis, administration of vitamins
and symptomatic treatment measures. Out of 41 cases,
24 fatal cases were brought for medicolegal autopsy
(including 4 brought dead cases). Information was
gathered from the relatives of the deceased or
accompanying persons, police personnel, police
inquest, hospital records and postmortem findings.
History of the incident was studied in detail and a
complete meticulous medicolegal autopsy was
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conducted on each of these victims. Histopathological
examination of stained sections of organs/tissues and
chemical analysis of routine viscera and blood
preserved at medicolegal autopsy were done and the
results were carefully analysed and subsequently
evaluated for the preparation of this paper.
OBSERVATIONS
A total 41 cases were referred to the hospital with a
history of consumption of illicit alcohol, out of which 4

were brought dead. Of the 37 admitted patients, 17
survived and were discharged (45.94%) while 20
patients died inspite of the treatment (54.06%).
All the victims who died were male. The ages of the
deceased victims ranged from 20 years to 60 years with
a mean age of the victim being 40.37 years. The highest
peak of incidence was found in the in the age group of
40+ -50 years (29.16%) with a secondary peak in the
age group of 20+ -30 years (25%). [Table 1]

Table 1. Age and sex distribution
Sex

Age in years
0+ - 10

10+ -20

20+-30

30+-40

40+-50

50+-60

>60+

Total

Male

0

1

6

5

7

5

0

24

Percentage

0

4.16

25

20.83

29.16

20.83

0

100.0

The victims most commonly complained of nausea,
vomiting, dizziness, altered sensorium, dimness of
vision, blurring of vision, drowsiness, unconsciousness
and coma. The characteristic visual symptoms of
dimness of vision and blurring of vision was noticed in
14 cases (70%) and 12 cases (60%).
The period of survival after consumption of illicit
alcohol shows that most of the fatalities occurred within
24 hours of consumption. The blood analysis of
admitted victims for pH and bicarbonate level (HCO3)
showed the average level as 6.8 and 3.86 mmol/liter
respectively. This indicates that the victims were
suffering from severe metabolic acidosis and usually

demonstrates the poor prognosis associated with low
levels of pH and HCO3.
The gross external and internal postmortem
findings revealed signs suggestive of anoxia/hypoxia
[Table no 2]. Erosions and haemorrhages of gastric
mucosa were observed in 17 cases (70.83%). Cerebral
oedema and congestion was noted in all cases while
intracranial haemorrhages were found in 2 cases
(8.33%). The presence of sub endocardial haemorrhage
was noted in 1 case (4.16%). The changes observed in
liver were fatty change (29.16%), micro nodular
cirrhosis (8.33%), macro nodular cirrhosis (8.33%) and
mixed cirrhosis in 8.33% of cases. The above findings
suggest that many of the victims were chronic alcoholics.

Table 2. Findings suggestive of anoxia/hypoxia on postmortem examination
PM Findings

Eyes

Froth/blood
tingedfluid
from orifices

Cyanosis
blood

Dark fluid
Petechial
haemorrhages haemorrhages

Intrapulmonary

Congested

Haemorrhages

Total No of cases

18

06

08

06

09

10

03

Percentage

75

25

33

25

38

42

13

The common histopathological features observed
were cerebral congestion and oedema, alveolar oedema
and haemorrhages in the lungs, micro vesicular and
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macro vesicular fatty change in the liver and glomerular
sclerosis, tubular degeneration, hydropic changes and
interstitial haemorrhages [Table 3].
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Table 3: Common histopathological findings
Organ and Histopathological
finding

No of cases

Percentage

1. Braina.
a. Congestion

24

100

b. Oedema

24

100

c. Haemorrhage

7

29.6

a. Alveolar oedema

23

95.83

b. Alveolar haemorrhages

20

83.33

2. Lungs

3. Liver
a. Micro vesicular fatty change

15

62.5

b. Macro vesicular fatty change

5

20.83

c. Cirrhosis

2

8.33

Table 5: Cause of death
Cause of death

No of cases Percentage

1. Metabolic
acidosis + respiratory
failure/coma

20

83.33

2. Cerebral
oedema + haemorrhage

01

4.16

3. Massive cerebral
haemorrhage + subarachnoid
haemorrhage contributed to
by metabolic acidosis

01

4.16

4. Pulmonary
oedema + intra alveolar
haemorrhages with
mixed cirrhosis

02

8.32

24

100

Total

4. Kidney
a. Glomerular sclerosis

12

50

b. Tubular degeneration

10

41.66

c. Hydropic change

15

62.5

d. Interstitial haemorrhage

7

29.16

The average ethyl and methyl alcohol level in blood
was 87.40 mg% and 69.52 mg% respectively. Table no 4
clearly depicts the average level of ethyl alcohol and
methyl alcohol in various viscera preserved for chemical
analysis. It is evident from the table that fatal level of
methyl alcohol was present in the blood of all the
victims.
Table 4: Average ethyl and methyl alcohol level in
mg% in various viscera and other material preserved
for chemical analysis
Exhibit

Ethyl alcohol

Methyl alcohol

1

175

10.42

2

23.3

8.58

3

14

15.16

4

87.40

69.52

Exhibit 1: Stomach and loops of intestines with its contents
Exhibit 2: One third of liver with gall bladder, half of spleen and
half of each kidney.
Exhibit 3: Half of brain.
Exhibit 4: Blood.

The predominant cause of death was metabolic
acidosis with respiratory failure/coma in 20 cases
(83.33%). Other causes of death were cerebral oedema
with haemorrhages (4.16%), massive cerebral
haemorrhage and subarachnoid haemorrhage
contributed to by metabolic acidosis (4.16%) and
pulmonary oedema and intra alveolar haemorrhages
with mixed cirrhosis (8.32%).
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DISCUSSION
The incidence of methyl alcohol poisoning is fairly
common in our country. Being cheap and potent it is
most commonly used as adulterant. Poisoning due to
methyl alcohol is always accidental usually resulting
into mass poisoning due to consumption of liquor
adulterated with methyl alcohol. Consumption of solox
(containing shellac, a paint solvent with ethyl alcohol
and methyl alcohol) or Khopadi, a cheap liquor
containing methyl alcohol and French polish or similar
intoxicating products have given rise to methyl alcohol
intoxication in various parts of the country 1.
Methanol poisoning is a potential fatal medical
emergency because of its metabolism to formic acid 2.
Formic acid accumulates and there is a direct
correlation between the formic acid concentration and
increased morbidity and mortality 3. Since the toxic
effects are caused by metabolites rather than methanol
itself, there is often a substantial delay between
ingestion and onset of clinical toxicity 4. The mortality
and morbidity remain very high despite intensive
therapy 5.
This article deals with analysis of postmortem
findings of 24 victims who died due to fatal methanol
intoxication. The present episode took a comparatively
a high toll of mortality with 24 cases (58.50%) out of
total 41 cases referred. All cases were males, as habitual
consumption of alcohol is seen mainly in males. This
finding is in agreement with other studies where male
predominance was seen 6, 7, 8, 9. Studies done by previous
researchers have reported that methanol related deaths
occurred mostly in the age group of 30-40 years 7, 8, 10
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and 41-45 years 6. In our study the age group most
commonly affected was 40+ -50 years (29.16%) followed
by the age group 20+ -30 years (25%). This finding
correlates with the work of other researchers 6, 9.

alcohol. The same was reported by an author in his
study of cases of methanol poisoning 14.

A high percentage of cases were brought and
admitted in the hospital while 4 cases were brought
dead. Effective measures were taken to seek immediate
medical intervention by admitting the patients in the
nearby hospital. Similar findings were noticed in other
studies 6, 11. The majority of them died within 24 hours
of consumption of methyl alcohol 13 cases (65%) while
the remaining 7 cases (35%) died within a period of 5 to
6 days. The average fatal period was found to be 24 to
36 hours in majority of the cases while death was
delayed for 2 to 4 days in other cases. This finding of
average fatal period roughly correlates with other
authors 12, 13.

There have been several such episodes of methanol
poisoning in India. Such outbreaks of acute poisoning
due to methanol usually carry a very high morbidity
and mortality rate. Inspite of several such incidences
the government and the necessary authorities have
failed to take preventive steps to avoid such instances
and methyl alcohol is still continuously used as cheap
adulterant. Moreover the common public still seems to
be unaware about the lethal effects of consumption of
adulterated liquor. Effective policing on boot legging,
exposing adulteration rackets, may help to reduce such
type of incidences in the future. On the treatment part,
early diagnosis and immediate medical treatment of
the victims will help to bring a favorable outcome.

Metabolic acidosis is the most striking disturbance
seen in methyl alcohol poisoning. It is probably due to
the accumulation of formic acid and lactic acid 7.
Besides the direct toxic effects of metabolic products of
methyl alcohol, main effects are because of the metabolic
acidosis, as is reflected by the decreased serum
bicarbonate levels and pH of the blood 8. In our study
the average blood pH and bicarbonate levels (HCO3)
in fatal admitted cases were 6.8 and 3.86 mmol/liter
respectively which means that the victims were
suffering from severe metabolic acidosis a finding
which corresponds with the observation of other
researchers 7, 8.
The gross external/internal post mortem findings
and common histopathogical findings of the tissues
preserved in our study were matching with those
mentioned in standard literature and published reports
1, 8, 12, 13
.
The potential lethal dose of methanol is variable.
The lowest reported is 30 ml 7. The fatal blood level of
methyl alcohol varies from 60 ml to 200 ml 1, 12, 13. Lunds
in his study of 5 fatal cases of methyl alcohol poisoning,
found blood methyl alcohol and formic acid values
varying from 9-68 mg/dl. Although, in most of the
reported cases, blood methanol levels were greater than
100 mg/dl, deaths have occurred with methyl alcohol
level as low as 5.7 mg/dl 8. In our study the average
fatal ethyl and methyl alcohol level in blood was 87.40
mg% and 69.52 mg% respectively.

CONCLUSION
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ABSTRACT
Femoral anthropometry among different populations reveals a great amount of variation as they are
likely to be affected by racial variations in diet, heredity, climate and other geographical factors related
to life style. The purpose of this study was to evaluate the osteometry of the femur, to use the obtained
osteometric data for estimation of bilateral differences between the right and the left bones and compare
the obtained values with the previous available data.
Hundred femurs (50 Right and 50 Left) obtained from the Anatomy Department of University College
of Medical College and Guru Teg Bahadur Hospital was studied. The total length of the right and left
femurs was measured with the help of an osteometric board. The circumference, sagittal and transverse
diameters of the femur at the upper, lower and middle third of the shaft was measured. The mean
maximum length of the femur was 429.95± 21.7mm and 434.29± 23.4mm on the right and left bones
respectively. The mean circumference of the upper third of the shaft was 80.31± 6.3mm and 80.93±
4.7mm on the right and left femurs. The mean middle shaft circumference was measured to be 79.09±
6.3mm and 77.78± 6.8mm whereas the mean circumference in the lower third of the shaft was 89.39±
8.0mm and 90.04± 8.6mm on the right and left femurs respectively. The mean transverse diameter of
upper third of the shaft was 27.18± 2.1mm and 26.88 ±1.9mm whereas the mean sagittal diameter was
measured to be 23.53± 2.6mm and 23.02± 2.7mm on right and left sides respectively. The mean transverse
diameter in the middle of the shaft was 24.63± 2.1mm and 23.83± 1.7mm and the mean sagittal diameter
was 25.99± 2.2mm and 25.26± 2.5mm in right and left femora respectively. The mean transverse diameter
was 29.43± 3.59mm and 30.03± 4.22mm and the mean sagittal diameter was 26.83± 2.28mm and
26.60± 3.43mm in the lower third of the shaft in right and left femora respectively. Obtained data was
statistically analyzed and compared with the available data.
Keywords: Femur,Maximum length,Sagittal diameter,Transverse diameter,Circumference.

INTRODUCTION
Stature is one of the essential parameters in the
establishment of identity of an individual. It is well
documented from the previous studies that intact
femur has the highest correlation with stature and as
such widely used in the regression equation
derivations. However, the femur is not always recovered
intact in forensic cases. (1)
The femoral length is an important metrical trait of
a femur. Several methods are used for indicating femoral
length. In cases where physical features have to be
deduced based on fragmentary skeletal remains, the
length of femur is an important estimation. When the
femur itself is incomplete, how to estimate the whole
femoral length has been investigated by many
researchers based on relationships between whole
length and longitudinal or transverse segmental
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dimensions, or the position of some anatomical
structures. Though with various degrees of confidence,
these methods are valuable in reconstructing the femoral
length, and further the statue of individuals. (2)
Presently in developing countries like India,
injured/broken femur replacements are carried out
using standard sized Austin Moore femur implant
selected from a range provided by manufacturers. There
are limitations in design of implant. Surgeons
performing replacement surgeries must rely upon the
manufacturer to provide appropriately sized implants.
These implants are manufactured for masses and not
for individuals. Knowing femoral morphometry allows
evaluating implants adequability (3)
Statistical analysis of femoral anthropometry among
different populations reveals a great amount of variation
as they are affected by racial variations in diet, heredity,
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which followed the contour of the shaft then thread
was measured on a tapeline, at the marked center
of each third, namely:

climate and other geographical factors related to life
style. (4) Data for Indians is lacking. Since build,
physique, habits and genetic make-up vary markedly
in different ethnic groups. (5) The data developed for
one population group cannot be applied on another.
Anthropometric data is an important source of
information to understand many biological phenomena
like phylo-genetic relationships, sexual dimorphism,
evolution, fluctuating asymmetry and biological
variability in forensic investigation - Medico legal
aspect.

Upper shaft circumference (USC)
Middle shaft circumference (MSC)
Lower shaft circumference (LSC)
•

Transverse or coronal diameter: Measured with the
Vernier Calipers at the marked center of each third,
namely:
Transverse diameter upper shaft (TDUS),

Review of literature shows most studies have been
done on the proximal end of femur and there are very
few anthropometric reports on the shaft of femur. The
present study was conducted with aim to remove the
lacuna of information.
MATERIAL AND METHOD

Transverse diameter Middle shaft (TDMS)
Transverse diameter Lower shaft (TDLS)
•

Sagittal or antero-posterior diameter: Measured
with the Vernier Calipers at the marked center of
each third, namely:

Hundred dried femurs were studied from the
collection of bones from the Anatomy department of
University Collage of Medical Sciences & Guru Teg
Bahadhur Hospital.

Sagittal diameter upper shaft (SDUS)

The tools used for various measurements were:

Obtained data of the right and left femurs was
tabulated and statistically analyzed by students t test.

An Osteo -metric board. (Precision = 0.1 cm).

Sagittal diameter middle shaft (SDMS)
Sagittal diameter lower shaft (SDLS)

A vernier calipers (precision = 0.1 mm)
A tapeline.
To reduce the inter-observer and intra-observer rate
of error, all measurements were taken by the same
author.
•

Total length: Measured by placing the bone on the
osteometric board.

•

FEMORAL SHAFT: Upper level of the femoral shaft
was marked from the lower end of the lesser
trochanter and the lower level of the shaft was
marked at the upper end of the medial
supracondylar ridge.

•

The shaft was divided into three parts named:
Upper one-third shaft (US)
Middle one-third (MS)
Lower one-third (LS)

•
•

The center of each third was marked for the other
measurements.
Circumference of the shaft: Measured with a thread

5. Anudeep singh--21-24.pmd

22

Fig.1. femur shaft variables measured. US- upper shaft, MSmiddle shaft, LS- lower shaft. Red lines show the middle
point of each one third of the shaft.
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RESULT
Comparative statistics with the means and the
standard deviations for each dimension of the
contemporary individual femora are presented.
The mean length of the left femur had slightly larger
values but was not significantly high as compared to
the corresponding values of the right (Table 1). The mean
value for the circumference of femur in the upper and
lower third of the shaft was found to be more on the left
side and the mid shaft circumference was found to be
greater on the right side but the difference was not
significant (Table 1). The statistical difference was not
significant as the mean value for the sagittal (anteroposterior) diameter was found to be greater on the right
side in all the three segments of the shaft of femur. The
mean value for the transverse (coronal) diameter in
upper and middle shaft was found to be greater on the
right side as compared to the left side. The lower
transverse diameter was greater in the left though the
difference was statistically non significant.
On comparing the whites, blacks and South Africans
with longer stature have a greater femur length than
that of Indians while in the Japanese the length is smaller
as compared with our study. (Table 2) The North Indians
have a greater femur length than that of the central
Indians as shown in this study this is probably due to
environmental and dietary factors which effect the
skeletal growth.
The mid shaft transverse and sagittal diameters of
Anatolian population are found to be more than the
Indian population which can be attributed to the nature
of work and mode of life of two different populations.
There is very less difference between the sagittal
diameters of the two Indian populations. (Table 2)
Table 1. Measurements of the femoral a n t h r o p o m
e t r i c s - B i l a t e r a l comparative results of the
contemporary individuals femora. (mm, Mean ± SD).
MEASUREMENTS
MAXIMUM LENGTH

RIGHT FEMUR

LEFT FEMUR

429.90 ± 21.70

434.20 ± 23.40

CIRCUMFERENCE
USC

80.30 ± 6.35

80.90 ± 4.70

MSC

79.09 ± 6.30

77.70 ± 6.80

LSC

89.30 ± 8.04

90.04 ± 8.60

SDUS

23.50 ± 2.60

23.02 ± 2.70

SDMS

25.90 ± 2.20

25.2 ± 2.50

SDLS

26.83 ± 2.20

26.60 ± 3.4

TDUS

27.10 ± 2.10

26.80 ± 2.90

TDMS

24.60 ± 2.10

23.80 ± 1.70

TDLS

29.40 ± 3.50

30.03 ± 4.20

SAGGITAL DIAMETER

TRANSVERSE DIAMETER
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Table 2. Femoral anthropometric measurements in
different populations compared with the present study.
(mm, Mean ± SD)
Populations

Maximum
Length

Mid Shaft
Diameter
Transverse

Sagittal

26.60±0.2

26.95±0.2

Mid Shaft
Circumference

Anatolian
Caucasians

422.60±8.2

Japanese

417.4 ±16.5

85.4± 4.6

Whites

469.7 ±28.0

93.2 ± 6.1

Blacks

463.6 ±21.8

89.7 ±5.6

86.70±0.7

South Africans 441.60±18.3
Central India

427.58±33.7

Our Study

432.05±3.04

24.20±0.5

25.66±3.2

76.25±6.9

25.55±0.4

78.39 ±0.9

CONCLUSION
Femoral length shows a great variation in different
populations which are likely to be due to variable factors
such as nature of work, mode of life, continuous
modifications that may affect the characteristics of man
as well as the effects of civilization on the composition
of the human body.
In the present study, the mean values of the lengths
for the right and the left femora were found to be similar.
Although the left femora generally showed larger values
than the right femora, they were not significantly greater,
these results are in accordance with those of zylan,
murshid(4) and Strecker et al. (6) There has been small
but systematic directional asymmetry favoring the left
side in the human lower limb, especially in the femur.
Earlier studies have reported left-bias in lower limb bone
dimensions, which, combined with the contralateral
asymmetry in upper limbs, has been termed ‘‘crossed
symmetry.’’(7).
As is seen in the comparison the whites, blacks and
South Africans with longer stature have a greater femur
length than that of Indians while in the Japanese the
length is smaller as compared with our study. (8)
The North Indians have a greater femur length than
that of the central Indians as shown in this study this is
probably due to the difference environmental and
dietary factors which effect the skeletal growth though
there is very less difference between the sagittal
diameters of the two Indian populations. The data for
other two parts of the shaft is not available for
comparison. (9)
The mid shaft transverse and sagittal diameters of
Anatolian population are found to be more than the
Indian population which can be attributed to the times
of existence, nature of work and mode of life of two
different populations.(4)

2/23/2013, 12:07 PM

24 Indian Journal of Forensic Medicine & Toxicology. January-June., 2013, Vol.7, No. 1

The mean of mid shaft circumference in our study is
compared to be less than all the other populations but
is greater than the central Indian population. The
literature was not available on other parameters in
different populations for comparison.

3.

The morphometric values of the present study may
be useful for anthropologists, archeologists and forensic
science experts.

4.
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Sudden Natural Death due to Coronary Insufficiency-A
Case Report
Asma Kausar
Assistant Professor, Dept. of Forensic Medicine, St. John`s Medical college, Bangalore
ABSTRACT
Sudden death is often the first and only symptom of an advanced occlusive coronary arteriosclerosis;
with or without old or fresh thrombosis, with or without myocardial infarction.
Coronary Insufficiency may be precipitated by emotional or exertional stimuli which increase heart
action; or the heart may suddenly stop even with complete rest because of inadequate coronary circulation.
Keywords: Sudden Natural Death, Coronary Insufficiency.

INTRODUCTION
Death may take place with dramatic suddenness,
without any prior warning and under greatest variety
of circumstances- during sleep, rest, ordinary activity,
labour, sexual intercourse or under emotional or
physical strain.
Occasionally, even a normal heart with intact
coronary circulation and myocardium may stop
suddenly because of an unusual strain brought about
by severe physical effort.(2)
CASE REPORT
1. A middle aged painter, 50 yr old was found
unconscious during work. By the time he was brought
to the hospital, he was declared as brought dead.

Cause of Death: Cardiac arrest as a result of
Coronary Insufficiency.
CASE DISCUSSION
Sudden death may be caused by stenosis of ostia of
the coronary arteries as a result of syphilitic
inflammation of aorta. One or both coronary artery
mouths may be completely or partially closed off with
the length of artery showing little if any change. Rarely,
syphilitic coronary arteritis with narrowing of lumen
may cause sudden death.
Strassmann and Goldstein reported such a case and
another has been observed by the authors. In this
connection, it is important to point out that round cell

AUTOPSY FINDING
Case 1. External finding: Dead body of a male, aged
50 years, moderately built and nourished, rigor mortis
present all over the body, post mortem staining not
visible. Evidence of treatment visible were 4 ECG leads
over chest. No external injuries seen.
All internal organs were intact and congested. On
dissection of heart, Left coronary ostia was narrowed
to a pinhead size with a tissue bridge at the opening
appearing as 2 pinhead sized Left coronary ostia.
Weight of the heart was 290 grams.
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Fig. 1. Photograph showing pinpoint coronary ostia
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infiltration of the adventitia and diseased intima is
frequently observed in sclerotic coronary arteries. The
thickening of the artery produced is usually concentric
in distribution and the inflammatory cell infiltration is
more intense.(3)
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So, exertion and physical strain could have led to
coronary insufficiency which is substantiated by the
pinpoint Left Coronary Ostia seen on autopsy.(1)
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ABSTRACT
Introduction: The quality of life in a society is strongly determined by the safety provided to it's members
against all forms of violence. "Homicide" which is violence inflicted by one human on another is
violence at it's extreme and is an indicator of the social and psychological wellbeing as well as security
provided by the social system to the members of the society.
Objectives: To look at the profile of homicide victims in Aurangabad, Maharashtra form 2004 to 2008
A.D.
Materials and Methods: All the cases of homicide recorded in the autopsy centre of government hospital
Aurangabad from Jan 2004 to Dec 2008 were taken for the study and retrospectively analyzed using
SPSS 15.
Results: There were a total of 163 cases of homicide recorded with 130(79.8%) of them being males. The
average homicide rate for the period of five years from 2004 to 2008 AD in Aurangabad was 32.6 per
year. In terms of the population base there were 44.34 homicides per 1 million The age category most
common was 15-45(69.4%). Among the victims farmers and labourers were the commonest occupations.
Religion of the victim or whether they belonged to the urban or rural background did not have any
impact on the susceptibility to be victims of homicide in this study. Head injury(57.1%) was found in
maximal number of victims as the cause of death and the wound was inflicted by a hard/blunt weapon
in majority of victims (65.6%). Burns as a cause of death was seen only in women with dowry as the
primary cause.
Conclusion: The commonest victim profile was of a married, male farmer or laborer of no specific
religion, either from urban or rural background who had died in a majority of cases due to an injury
inflicted only on his head by a hard/blunt weapon. Among women the method of homicide using fire
was more likely. The decreasing child gender ratio over the last decade also seems to be a bad indicator
for future trends of homicide in Aurangabad.
Keywords: Homicide, Weapon, Victim
INTRODUCTION

Freedom from violence, as an aspect of quality of
life, is a neglected issue in development studies
Homicide is violence in it’s highest physical form.
Protection from violence may be thought of as one of
the “capabilities” that contribute to the quality of life
(Sen 1985). Violence also affects human wellbeing in
indirect ways, as when armed conflicts undermine
economic growth or the functioning of public services.
If development is concerned with improving the quality
of life, the issue of violence should be a major interest
of the discipline. Yet, it tends to receive little attention
outside specialized circles. There is another reason
why protection from violence is a “capability” of
much interest: it it does not necessarily improve as
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income levels rise. Many other basic capabilities,
such as nutrition, longevity, and literacy, are positively
related to per capita income and tend to improve
with economic growth even in the absence of direct
intervention. 1 Protection from violence, however, is
not a convenient by-product of economic growth,
and indeed there are spectacular cases of violence
rising against a background of rapid improvement in
per capita income and other development indicators.
Dealing with violence in a society is, therefore,
intrinsically a matter of public action. The latter, in turn,
calls for careful investigation of the causes of violence.
One possible reason (among others) why violence
is an under researched issue in development studies
is the paucity of relevant data.
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MATERIALS & METHOD
The area of study was Aurangabad in
Maharashtra..There is only one government autopsy
centre in Aurangabad city and all cases of reported
homicide from urban Aurangabad come to the centre
as well as many from the rural Aurangabad also. So all
the cases of homicide registered in records of
‘government autopsy centre Aurangabad between the
period Jan 1, 2004 to Dec 31, 2008 were taken as the
study subjects. The information was collected, compiled
and analyzed using the SPSS 15 software and results
were interpreted.

were managerial and clerical staff (0.1%). There was no
significant difference based on religious background
of the victims. The distribution of victims was nearly
equal between urban and rural areas (Urban-49.7%,
Rural-50.3%). [Table 1]

FINDINGS
There were a total of 163 cases of homicide in the
records of Aurangabad Government medical college,
autopsy centre for the period 2004 to 2008 AD with 33
females(20.2%) and 130 males (79.8%). There was an
increasing trend of homicides observed from 2006 to
2008 [Figure 1]. The maximal incidence of homicide
was seen in the month of April (13.5%) with least
incidence in the months of July & November. The age
category effected the most was 15-30 yrs (35%) and 3045 yrs(34.4%) with the least number of victims in the
above 75 yrs age category(1.8%). Occupation wise
majority of victims were farmers (29.4%) and this
predominance was statistically significant(p<0.05).
Labourers (16%) and House wives (14.7%) also formed
a large chunk of the victims. The least number of victims

Fig. 1. Trend of Homicides over the Period from 2004 to 2008

Fig. 2. Trend Of Homicides For 2004-2008 On The Basis Of
Months They Occured

Table 1. Distribution of Victims Based on Gender, Age, Marital Status, Religion & Residence
Gender

Age Categories

Males

130(79.8%)

Females

33(20.2%)

0-15

9(5.5%)

16-30

57(35%)

31-45

56(34.4%)

46-60

25(15.3%)

61-75

13(8%)

>75

3(1.8%)

Marital Status

Religion

Married

128(78.5%)

Unmarried

32(19.6%)

Others

Hindu

Location

78(47.9%)

Urban

81(49.7%)

Rural

82(50.3%)

Muslim

36(22.1%)

Buddhist

46(28.2%)

Others

3(1.8%)

3(1.8%)

Table 2. Distribution of Victims Based on Occupation, Site of Injury, Cause of Death & Weapon Used
Occupation
Farmer
Laborers
Housewife

Site Of Injury

Cause Of Death

48(29.4%)

Head

93(57.1%)

Head Injury

94(57.7%)

26(16%)

Abdomen

14(8.6%)

Shock Due To Injury
to Other Areas

39(23.9%)

24(14.7%)

Chest

14(8.6%)

Driver

9(5.5%)

Mouth

1(0.6%)

Burns

6(3.7%)

Bank manager

1(0.6%)

Neck

11(6.7%)

Smothering

1(0.6%)

Businessman

15(9.2%

Head & Chest

1(0.6%)

Strangulation

6(3.7%)

Student

16(9.8%)

Head & Neck

4(2.5%)

Stab injury

2(1.2%)

Technician
POISON

9(5.5%
1(0.6%)

Chest & Abdomen

8(4.9%)

Others

15(9.3%)

Whole body/
multiple sites

17(10.4%)

Others

15(9.2%)

P<0.05
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Weapon Used
Hard/Blunt

108(66.2%)

Sharp Cutting

40(24.6%)

BURNS

6(3.7%)

ROPE

7(4.3%)

CLOTH

1(0.6%)
P<0.05
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The most common site of injury among the victims
was head injury (57.1%) with injuries to chest and
abdomen forming the next major site (17.2%). Injury to
multiple sites (3 or more sites) was found only in 10.4%
of the cases. This difference in site of injury was
statistically highly significant (p=0.009). Majority of the
victims were married (78.5%). The weapon used for
assault was hard & blunt in 65.6% of the cases followed
by sharp cutting in 16.6% of cases. This difference
between the different weapons used was statistically
significant (p<0.05). The cause of death was head injury
in 57.7% of victims followed by shock due to injury to
sites other than head in 23.9% of cases. The proportion
of deaths due to burns was only 3.7%.This difference
between different causes of deaths was also statistically
significant (p<0.05) [Table 2]. The motive for the crime
as per the records was unknown in 80.4% of victims
robbery in 22(13.5%) of the victims, and dowry in
10(6.1%) of the victims. All the dowry deaths were of
women and amongst all women homicide victims
10(30.3%) of the deaths were for dowry reasons and the
method used was burning in 6(60%) of them.
DISCUSSION & CONCLUSION
The co-ordinates for Aurangabad are N 19° 53' 47" E 75° 23' 54". The city is surrounded by hills on all
directions..Aurangabad is now a million plus city with
a population of 3675928 according to the latest 2011
census. It contributes to 3.29% of the population of
Maharashtra state of which it is a district.
The average homicide rate for the period of five years
from 2004 to 2008 AD in Aurangabad was 32.6 per
year. In terms of the population base there were 44.34
homicides per 1 million in Aurangabad using the latest
population census of 2011 as denominator of
calculation.
A plot of homicide rates in India from 1953-95
showed an upward trend from the 1970’s onwards. In
1995 the overall homicide rate in India was 41/million
population.2This was a relatively low homicide rate for
a country in the ‘medium human development
category’3. Our study found a homicide rate of 44.34/
million in Aurangabad which was comparatively
higher. In our country from 1953 to 2008 there has been
a huge increase in the number of homicides by 234.3%
from 9802 in 1953 A.D to 32766 in 2008 A.D. 4.
The relationship between weather and crime and
criminal behaviour was not studied seriously until
the 1960s, after a series of riots in the United States
sparked a popular belief that the causal factor
was the summer heat. Michael and Zumpe (1983)
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found positive relationships between heat and
homicide over time in Los Angeles, Puerto Rico, and
Texas, the three jurisdictions with the highest homicide
counts of the sixteen they examined. They also found a
strong correlation (Spearman r=.58) between
the
annual mean temperature and the annual mean
homicide rate across all sixteen locations. In our study
in Aurangabad, for all the five years put together the
maximal number of homicides occurred between the
months of February and June with a pattern of
increasing trend of homicides observed from February
to June. A more or less similar pattern was observed for
all the five years. [Figure 1] The average maximal
temperature in these months was above 90 F(32 Degree
C).From September onwards to January when the
average maximal temperature was less than 90 F a
gradual fall in the number of homicides was seen. This
supports the fact that temperature does have some kind
of influence on the tendency for homicides. In the
months of July and August which are the months of
maximal rainfall in Aurangabad there was an increase
noticed in homicide rates which again dropped down
from September onwards. ‘There are two major
biological theories about the effect of weather on
behaviour. The first considers weather changes or
extremes to be stresses. As some individuals are more
highly stressed, or more sensitive to stressors,
than others, if an additional stress is applied
uniformly to everyone by a weather change, those
who are already highly stressed are more likely to
exhibit behavioural or mood changes. The second
theory considers weather to be ‘a simple stimulus to
the human organism’ which
can have both
physiological and
psychological effects. The
psychological effects may
be mediated
by
physiological changes, by environment- induced
changes in arousal that are not physiological, by
individual preferences for certain types of weather
conditions, and by ‘socially learned definitions of
certain weather phenomena as significant and
important’5
Past studies have found an inverse correlation
between the gender ratio and homicide rates.6 The gender
ratio in Aurangabad had reduced from 925 females per
1000 males in 2001 to 917 per 1000 males in 2011(
census 2011) and this reduction was accompanied by a
increasing trend for homicide as found in our study. So
our study also supports the fact that reduction in
number of females is associated with an increasing
trend for homicide. The first explanation that comes to
mind is a plain “arithmetic” one: since men are far
more violent than women, populations with a higher
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proportion of men naturally have higher murder
rates. Oldenburg hypothesized that, in areas with
high levels of violence, preference for male children
is particularly strong, because sons are valued as a
protection against violence as well as for the exercise
of power. The notion of a direct causal influence of the
female-male ratio on the murder rate (leading the
latter to rise where there is a shortage of women) has
some intuitive appeal, but is difficult to formalize.
Various ideas can be invoked here: male competition
for women; social stress associated with a shortage
of women; the taming effect of female companionship
on men; the violent tendencies of unmarried men;
and so on. Effects of this type have indeed been
plausibly invoked in specific contexts, such as the
high incidence of criminal violence among Indian
migrant labourers in the British Caribbean colonies.7
Also patriarchal values and practices manifest
themselves both in high levels of violence and in a
strong preference for male children (leading, in turn,
to low female-male ratios). In fact, one can argue that
patriarchy, in the broad sense of the subjugation of
women, is intrinsically based on violence or at least
the threat of it. From this perspective, it is not
surprising that areas of high violence are associated
with sharp gender inequalities, of which low femalemale ratios are one of the manifestation.1 Now looking
at the child sex ratio (0-6 Yrs) in our study area of
Aurangabad which has reduced form 890 female
children per 1000 male children in 2001 to 848 female
children per 1000 male children in 2011, the preference
for the male child is clearly visible, also indirectly
pointing to violence among female infants that may not
be recorded in a majority of cases. So we can expect the
upward trend in homicide rates to continue in
Aurangabad. This observation is supported by the fact
that the number of homicides in 2009 A.D as per the
crime records shows a total of 81 homicides in
Aurangabad in which is even more than what was
observed in 2008A.D.
There was no difference between urban and rural
background in terms of number of victims. This fact is
also supported by the crime records 8.
The victims were predominantly males, married and
farmers or labourers. Among the females most of them
were housewives. Religion did not seem to have any
impact on the victim profile. As in previous studies even
in Aurangabad the weapon most commonly used was
a “hard & blunt” one with the wound being inflicted
on the victims head in a majority of cases and this injury
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to the head was found to be the most common cause of
death .This could be due to the assailant attacking the
victim unawares or suddenly, probably from behind,
for any attack from the front would be likely to elicit
some kind of resistance for protection from the victim
and induce more than one injury which was not the
case in majority of the victims in our study. Burns and
strangulation formed a very small portion of victim
injuries as cause of death. The use of weapon can give
us some clue to the psychology of the assailant. A past
study in a European background has shown significant
correlation between choice of weapon and some types
of mental disorders wherein use of a ‘sharp’ weapon
was strongly correlated with delusional disorder &
impulsiveness among the assailant while use of ‘blunt’
weapon was associated with organic disorders. 9 These
findings need to be cautiously applied in our set up.
We may hypothesize that that majority of perpetrators
of homicide in Aurangabad could have been having
some kind of detected or undetected organic disorder
or at-least mentally imbalanced under the influence of
some chemicals like alcohol or other drugs of abuse
since hard blunt weapon was the most commonly used
as the murder weapon. This requires further studies for
clarification.
Also not one of the homicides was done using a
firearm. The availability of unlicensed weapons in India
is particularly easy in Uttar Pradesh, Bihar and
Jharkhand which accounted for 2,559 of all 4,101
firearm murders in 2008. Uttar Pradesh alone reported
1,470 murders; six of its cities figured among the eight
most unsafe mega cities in India. The easy availability
of illegal firearms made Uttar Pradesh, Bihar and
Jharkhand witness to two-thirds of all murders
committed using firearms in 2008, the latest year for
which the related data is available. 10. The findings of
our study show that availability of unlicensed firearms
is very rare in Aurangabad which may be attributed to
the efficiency of the law enforcement authorities in the
state of Maharashtra.
ACKNOWLEDGEMENT
We would like to acknowledge the support given by
Dr K.U Zine, H.O.D, Dept Of Forensic Medicine,
Government Medical College Aurangabad. Also our
thanks to Ms Poovitha.R, statistician, Sri Lakshmi
Narayana Institute Of Medical Sciences, Pondicherry
for help with data analysis.
Conflict Of Interests: None

2/23/2013, 12:07 PM

Indian Journal of Forensic Medicine & Toxicology. January-June., 2013, Vol.7, No. 1 31

REFERENCES
1.

2.
3.

4.
5.
6.

7. Bharat R--27-31.pmd

Crime, Gender and society in India: Insights from
homicide data, Jean Dreze, Reetika Khera,
Population and development review, Vol 26, No
2(jun 2000), pp 335-35
Bhatnagar, R. R. 1990. Crimes in India, Problems
and Policy. New Delhi: Ashish Publishing House.
Das.S and B. Chattopadhyay. 1991. “Rural crime
in police perception: A study of village crime
notebooks,” Economic and Political Weekly, 19
January: 129-135.
Crime In India, Publication of national crime
records bureau, http://ncrb.gov.in
Ellen G. Cohn , Weather and Crime, BRIT. J.
CRIMINOLOGY. Vol. 30 No. 1 WINTER 1990
Harris Marvin. 1993. “The evolution of human
gender hierarchies”, A trial formulation in B. D.

31

Miller (ed.), Sex and Gender Hierarchies,
Cambridge: Cambridge University Press
7.
Kerawalla, Perin C. 1959. A Study in IndianCrime.
Bombay: Popular Book Depot
8.
Clinard M. B. and D. J. Abbott. 1973. Crime in
Developing
Countries, A Comparative
Perspective. New York:Wiley & Sons.
9.
Psychopathology and weapon choice: a study of
103 perpetrators of homicide or attempted
homicide,Catanesi R, Carabellese F, Troccoli
G, Candelli C, Grattagliano I, Solarino
B, Fortunato F. Forensic Sci Int. 2011 Jun 15; 209(13):149-53. Epub 2011 Feb 12.
10. Firearms behind 12% of murders in India UP, Bihar,
Jharkhand most unsafe; unlicensed weapons used
in 92% of killings, THE TRIBUNE, Thursday,
September 22, 2011, Chandigarh, India

2/23/2013, 12:07 PM

32 Indian Journal of Forensic Medicine & Toxicology. January-June., 2013, Vol.7, No. 1

Biochemical Toxicity of Organophosphate Pesticide
Metasystox in Fish Channa Punctatus
Mishra B P1, Khan M Y2, Badade Z G3, Chandravathi M1, Deepak4
Associate Professor, 4Demonstrator, Department of Biochemistry, B.S.D.B.A.
Government Medical College, Kannauj, 2Professor, Department of Biotechnology, BabaSaheb Bhimrao Ambedkar
Central University, Lucknow, 3Professor, Department of Biochemistry, M.G.M. Medical College, Navi Mumbai
1

ABSTRACT
Objective: To study the biochemical parameters of serum cholesterol and serum glutamate pyruvate
transaminase in fish channa punctatus, exposed under pesticide metasystox.
Materials and Methods: This study was concluded in fish channa punctatus, exposed 24 to 96 hours,
to four different concentration of metasystox pesticide. Serum cholesterol and S.G.P.T. levels were
estimated as biochemical biomarkers.
Result: There were significantly increase in serum cholesterol (Hypercholesterolemia) and S.G.P.T
observed in metasystox pesticide exposed on fish channa punctatus, about at all concentration and
time intervals.
Conclusion: The hypercholesterolemia and elevated aminotransferase (S.G.P.T) due to metasystox
toxicity referred as biomarkers for the disorder like myocardial infarction, heart attack, hepatitis biliary
obstruction, alcoholic cirrhosis, cancer, toxic hepatitis etc, in human beings
Keywords: OPP (Organophosphate Pesticide), SGPT (Serum Glutamate pyruvate Transaminase), Metasystox.

INTRODUCTION
Pesticides are biocides capable of killing all forms
of life. They are the some of the deadliest poison
produced by human beings, hence present a health
hazards in long term exposure even at low levels.
Organophosphate (OP) pesticides are commonly used
worldwide in agricultural and in pest control. Clinical
manifestations of OP pesticides poisoning are caused
by excessive synaptic accumulation of acetylcholine
(ACh) 1.
In agriculture organophosphates pesticides are used
to increase the yield of agriculture products and
destruction of organism interferring with human food.
The acute toxicity of organophosphate pesticides is due
to their anticholinesterase action. These pesticides are
known to cause cholinesterase inhibition. (Coppage etal
1975).2
The toxic mechanism of OP, compounds is based on
the irreversible inhibition of acetyl cholinesterase due
to phosphorylation of the active site of the enzyme. This
leads to accumulation of acetylcholine and subsequent
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over activation of cholinergic receptors at the
neuromuscular junctions and in the autonomic and
central nervous systems. The rate and the degree of
anticholinesterase enzyme AChE inhibition differ
according to structure of OP pesticides and nature of
their metabolite. 3
It is reported that OP pesticides, besides their
inhibitory effect on AChE, also changes characteristics
of oxidative stress (MDA). Oxidative stress is result of
OP pesticides toxicity, due to production of free radicals.
When the free radical production overwhelms the
endogenous levels of antioxidants decreased, they cause
considerable cell damage death. All the major
biomolecules such as lipid, protein and nucleic acid
may be attacked by free radicals, but lipids are probably
most susceptible. 4
The antioxidant enzymes, Superoxide dismutase,
catalase ,glutathione peroxidase have been shown to
be significantly affected by pesticides. 5
Metasystox (Dementon-Methyl) is pesticides
containing active ingredients o,o-dimethyl, O-ethyl
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thioethyl phosphorothionate (thionate isomer) and o,odimethyls-ethylthioethyl phosphorothiolate (thiolate
isomer) widely used throughout the country. 6
Metasystox pesticide was selected for this
experiment, and the effect of this pesticides on serum
cholesterol and serum glutamate pyruvate
transaminase (SGPT) levels on fish channa punctatus
were seen , the result of which are given in this research
communication.
MATERIAL AND METHOD
The fishes collected from river Gomti, at Lucknow
were brought to the biochemical laboratory in the plastic
bags in natural water, washed three times in tap water
and treated with 2% KMnO 4 to remove external
parasitic infections, normal and healthy fishes were
selected for the biochemical experiment . The fishes of
uniform rate (80-95 gms ) and length (14.1-17.5 cms)
were taken for the experiment. They were transferred to
large glass aquaria and acclimatized for 96 hours.
Water characteristics- temperature (0C), pH , alkalinity
(mg/l) , hardness (mg/l) and dissolved oxygen (mg/l)
were analyzed by using standard method (APHA etal ;
1991) 7
A. Collection of Sample
Blood was collected from caudal vessels, either by
serving off the caudal end or directly from heart and
ventral aorta. Anticoagulants like EDTA, Potassium
citrate, Potassium oxalate, and ammonium oxalate were
used. The collected blood was transferred to clean dry
test tube and allowed to clot, at 10 0C .Soon after contents
of the test tube were centrifused at 2000 rpm and serum
transferred to another clean dry test tube and stored in
refrigeration at 2-8 0C.

B. Serum cholesterol Estimation:
Sample was placed for the estimation of serum
cholesterol by the modified method of Zlatkis, A ; etal
(1953). 0.1 ml serum was taken in large glass stoppered
test tube having 5 ml glacial acetic acid contents were
filtered and 0.5 ml filtrate was taken in another glass
stoppered test tube and the volume was made up to 8.0
ml with glacial acetic acid .To this 2.0 ml colour reagent
(1.0 ml -10 % FeCl3 + 99.0 ml concentrated sulfuric acid)
was thoroughly mixed by brisk circular motion of the
test tube . Simultaneously, a blank was prepared by
using glacial acetic acid in place of filterate .The test
tube were kept in dark for colour development and heat
loss. Optical density was determined at 540 nm.
Standard curve was plotted for gradually increasing
volume of standard cholesterol solution (25 mg/dl).
Cholesterol level was calculated as cholesterol mg/dl
of serum.8
C. Serum Glutamate Pyruvate Transaminase
Estimation (SGPT)9
SGPT was estimated according to the method of
Reitman and Frankel (1957) as given by Wotton (1964).
0.9 ml DL-alanine solution (222mm), 0.1 ml, áKetoglutaric acid solution (20mm) was mixed to take
the substrate. The substrate was taken in two separate,
clean dry test tube, one for test other for control. 0.2 ml
serum was added in the test tube and incubated at
37æ%C for 30 minutes. 1.0 ml of 2,4 dinitrophenyl
hydrazine solution (1mm) was added in each test tube,
0.2 ml serum was added to control and mixed
thoroughly .Then 10.0 ml of 0.4 N NaOH was added
and mixed. Optical density was determined at 505 nm
against water blank. SGPT level were calculated as
micro mole pyruvate formed /hour/ml serum. 9

OBSERVATION & RESULTS
Table 1: The water characteristic analyzed in month July at the the beginning of the experiment are given in table. 1
Water Characteristic (July Month)
Parameters
Temperature

Values (Mean ± S.D.)
Range in Parenthesis
(0C)

25.92 ± 1.49 (24.00 - 27.30)

pH

7.22 ± 0.09 ( 7.10 - 7.30)

Alkalinity (mg/l)
Hardness

118.50 ± 2.64 (115.0 - 121.00)

(mg/l)

114.50 ± 1.29 (113 -116)

Dissolved Oxygen (mg/l)
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5.87 ± 0.17 (5.70 - 6.10)
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Table : 2 Serum cholesterol levels of fish channa punctatus due to exposure of different concentration of pesticide
metasystox.
Pesticides
concentration (mg/dl)
No.of observation
10 in each cases

Serum cholesterol mg/dl, Mean ± S.D. (Range in Paranthesis)
Control Value 598.75 ± 53.59 (535.00-660.00) Time of exposure

24
1.00

48

72
648.75 ± 15.47 (635.0 - 670.0)_

96

676.25 ± 9.17 (663.0 - 684)

680.0 ± 20.41 (650.0- 695.0)

1.05

649.25 ± 3.30 (645.0 - 653)

685.50 ±10.84 (675.0 -700.0)

1.25

582.50 ± 6.45 (575.00-590.00)

590.0 ± 21.60 (560.0 - 610)

—

—

1.35

618.757 ± 63.03(540.00- 685.00)

—

—

—

713.25 ± 6.99

664.15 ± 10.40 (650 .0 - 673.0)

(705.0 -720)

—

The result obtained on serum cholesterol levels of
the fish channa punctatus, exposed for 24-96 hours to
four different concentration of metasystox, have been
summarized in table no . 2

At 1.25 mg/l of metasystox pesticides concentration,
serum cholesterol level fell 2.71 %, and 1.46 %, in 24
and 48 hours exposure respectively, below control.

At the lowest concentration of 1.00 mg/l, metasystox
pesticides, the peak rise of serum cholesterol level was
13.56 % above control occurred after, 48 hour exposure.
Increase of 12.94 % , 8.35 % and 11.02 % occurred after
24 , 72, and 96 hours respectively above control.

At 1.35 mg/l of metasystox pesticides concentration,
the level was elevated 3.34 % above control, after
exposure of 24 hours and the dose proved lethal for 50
% fishes.

At 1.05 mg/l of metasystox pesticides concentration
the serum cholesterol level increased by 8.43%, 14.48 %
and 19.12 % on exposure for 24, 48, and 72 hours
respectively, above control.

At the highest concentration of 1.35 mg/l proved
lethal for 50% fishes within 24 hours and 3.34 %
hypercholesterolemia was observed.

Table 3: Effect of pesticides metasystox on serum glutamate pyruvate transaminase levels (SGPT)
of fish channa punctatus
Pesticides
concentration (mg/dl)
No.of observation
10 in each cases

S.G.P.T. ì moles pyruvate formed ml/hr mean ± S.D Range in paranthesis
Control values : 3.28 ± 0.38 (2.90-3.66) Time of exposure in hours

24
1.00

3.78 ± 0.10 (3.16 - 3.91)

48

72

96

4.66 ± 0.33 (4.17 - 4.93)

3.19 ± 0.07 (3.08 - 3.25)

5.26 ± 0.09 (5.19 - 5.39)
—

1.05

3.99 ± 0.16 (3.88- 4.11)

3.46 ± 0.40 (3.06 - 3.86)

3.55 ± 0.10 ( 3.47-3.67)

1.25

4.23 ± 0.12 (4.08 - 4.37)

5.00 ± 0.09 (4.88 - 5.11)

—

—

1.35

4.25 ± 0.14 (4.11 - 4.39)

—

—

—

The result obtained on serum glutamate pyruvate
transmaminase levels of the fish , channa punctatus,
exposed 24 to 96 hours to four different concentration
of metasystox have been summarized in table no -3.
Maximum rise of SGPT 76.75 % above control was
observed after prolonged exposure of 96 hours at lowest
concentration of 1.00 mg/l. While the minimum 5.98 %
was seen after 72 hours at the same concentration.
At 1.00 mg/ l of metasystox pesticides concentration
after exposure for 24 , 48, 72, and 96 hours , enzyme
level are increased 25.58 % , 54.81 % , 59.98%, and
74.75% respectively above control.
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At 1.05 mg/l concentration, the level increased 32.55
%, 14.95% and 17.94% above control after 24, 48, and
72 hours exposure respectively.
At 1.25 mg/l concentration, after intervals of 24 and
48 hours, SGPT level increased 40.53 % and 66.11%
respectively above control.
At 1.35 mg/l concentration, SGPT activity increased
41.19 % above control, after 24 hours exposure.
DISCUSSION
Organophosphate pesticide poisoning is a primarily
a problem of developing countries like India. The use of
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pesticides, metasystox is common in our country.
Organophosphorus pesticides degrade the
environment frivolously. The hematological and
biochemical parameter can be used as indicators or
monitors of prevailing aquatic pollution under natural
ecological conditions and in experimentally created
aquatic environment polluted with contaminants.

heart diseases, likely to serum cholesterol the highest
concentration of SGPT is the enzymatic biomarkers for
disorders like viral hepatitis alcoholic cirrhosis, biliary
obstruction, cancer and toxic hepatitis in human
beings.

Hypercholesterolemia was observed due to toxicity
of sumithion in rainbow trout and it was due to
cholinesterase inhibition at neuroeffector site in adrenal
medulla which resulted in excess secretion of
adrenaline, while DDT cause pathological symptoms
in liver, intestine and kidney of brown trout (King ;
1985).

The authors are thankful to Principal,
Prof.G.K.Senger B.S.D.B.A. Government Medical College
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ABSTRACT
An 3-year study was carried out on the cases of unnatural deaths subjected to Medico-legal autopsies
from 2006 to 2008. The main objectives of the study were:
a) To ascertain the various aspects of unnatural deaths,
b) To analyze the probable reasons for the same &
c) To find remedial measures to bring down the incidence.
The incidence of unnatural deaths was found to be persistently increasing. Maximum number of such
deaths 266 (29%) belonged to the age group of 21 - 30 years. Male: female ratio was 1.1: 1. Rural
population was more prone to poisoning whereas the urban became victim of road-traffic accidents.
Males preferred poisoning and hanging whereas females preferred self-immolation (burns) to end their
own lives. Suggestions relating to road safety, decreasing the stress of the modem mechanical life-style,
educating the public in general and regarding the availability, use and storage of poisonous substances
in particular have been put forward, while highlighting the social evil of dowry system prevailing in
India.
Keywords: Unnatural Deaths, Dowry Deaths, Road traffic accidents.

INTRODUCTION
Unnatural deaths are known to claim a substantial
number of lives, the world over, with the vehicular
accidents accounting for a lion’s share. The vehicular
accident rate per thousand vehicles is greater in
developing countries than in the developed. In India,
one person dies in less than every five minutes due to
vehicular accidents1 and the accident rate i.e. number
of accidents per hundred thousand populations is 24.3.
The increased pace of mechanization, increasing
number of fast moving vehicles, unskilled or semi
skilled drivers, drunken drivers and the woefully
inadequate road system have ushered in this man made
epidemic in India. Ignorance and intentional violation
of traffic rules, encroachment of the roads by
shopkeepers, hawkers and stray animals play an
important role in contributing to the increase of
vehicular accidents2.
Poisoning is a major problem all over the world,
though the type of poison and the associated morbidity
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and mortality varies from place to place and changes
over a period of time. The use of poisons for suicidal
and homicidal purposes dates back to the Vedic era in
India. The exact incidence of this problem in India
remains uncertain, but, it is reported that 1 to 1.5 million
cases of poisoning occur every year, of which nearly
50,000 die3. The last quarter of the century has seen
tremendous advances in the fields of agriculture,
industrial technologies and medical pharmacology.
These advances have been paralleled with remarkable
changes in the trends of acute poisoning in developing
countries, including India 4. Fire and its searing/
cleansing powers have been held in great reverence and
fear in the Indian psyche. This extended to cleansing
and blessing of human bonds and relationships over
it. Even Shushruta’s ancient medical treatise gave it the
final sterilizing/cleaning authority. From this
background, setting oneself on fire may have been
arrived at, as an Indian means of honorable suicide 5.
The burn fatalities in India go beyond the meaning
implied in the term ‘accident’ and the impact they cause,
no longer remains confined to the family but spreads
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far wide to be aptly termed as a ‘Social Calamity’6. The
prevailing system of dowry, which is mainly
responsible for all such deaths, is a product of emerging
capitalist ethos - the offshoot of an unequal society, a
result of rampant consumerism, aided and abetted by
the black market economy. Its increasing incidence is
symbolic of continuing erosion and devaluation of
women’s status in independent India7.The other means
of unnatural deaths -include hanging, drowning,
jumping from height, etc for suicidal purposes. This is
so because methods used by individuals bent on selfdestruction depend upon the availability of the lethal
instruments8-15. Snake bites, electrocution, anaphylactic
deaths, etc. categorized under “others” constitute a
substantial number of unnatural deaths in this part of
the world because of the lack of infrastructural facilities
for timely management of such patients. Undiagnosed
and sudden deaths are registered to be under suspicious
circumstances and inquest proceedings initiated by the
police, only to find on postmortem examination, that in
most of such cases a disease process was responsible
for the death. Crime rate in a community is directly
linked with the rate of poverty and illiteracy16. India
being a poor country with a high unemployment and
illiteracy rate, the crime rate though disproportionate,
still contributes its bit towards unnatural deaths.

RESULTS
Out of total number of 266 cases of unnatural
deaths/deaths under suspicious circumstances
autopsied during the period study from jan 2006 to Dec
2008.
Table 1. Age Wise Distribution of Cases
Age

Number
of cases

1-10

08

3.00

11-20

49

18.42

21-30

79

29.70

31-40

59

22.18

41-50

48

18.04

51-60

10

3.76

>60

13

4.88

Total

266

100%

Table 2. Sex Wise Distribution
Sex

Number
of cases

Percentage
(%)

Male

156

58.65

Female

116

41.35

Total

266

100%

Table 3. Manner of Unnatural Death
Year wise

MATERIAL & METHOD
The present study was carried out from January 2006
to December 2008 in the Department of Forensic
Medicine and Toxicology at Shri. B. M. Patil Medical
College and hospital, Bijapur, karnataka India. The
materials of study comprised 266 cases of unnatural
deaths subjected to medico legal autopsy. The
information regarding age, sex, socioeconomic
background, marital status and the circumstances
leading to such deaths was obtained from the relatives/
friends of the deceased, hospital records and the
concerned investigating agencies. The reports of the
relevant samples/viscera subjected to chemical analysis
on autopsy to establish the poison consumed in
suspected cases of poisoning and to establish/rule out
any intoxication in other cases were thoroughly
scrutinized. The use of kerosene oil was also subject to
confirmation from the reports of chemical analysis in
cases of burns. The reports of relevant samples preserved
during autopsy and subjected to histopathological
examination to arrive at a conclusion regarding the
cause of death due to a disease process, but under
suspicious circumstances were also taken into
consideration.
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Percentage
(%)

2006

2007

2008

%

Suicidal

30

31

35

36.10%

Accidental

50

59

59

63.15%

Homicidal

1

-

01

0.75%

Total

81

90

91

100%

Table 4. Distribution of cases according to the
incidence
Incidence

Number of cases

%

Poisoning

124

46.61

Burns

71

26.69

Road traffic accidents

60

22.56

Asphyxial deaths

12

4.5

266

100

Table 5. Area wise distribution
Area

Number of cases

%

Urban

96

36.09

Rural

170

63.90

Total

266

100

DISCUSSION
Unnatural death is one of the indicators of the level
of social and mental health. Responsibility for
prevention of violence in our society does not rest only
on the law- enforcement personnel. Public health and
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other human service agencies must assist in preventing
primary violence as they have done to prevent other
major causes of morbidity and mortality. The present
study reveals that poisoning was the commonest
method employed for suicides and there was an
appreciable increase in the percentage of suicide from
24.68% in 1994 to 51.9 % in 2003. Different reports
published from time to time have reported a suicide
rate in India as 43 per 100,000 17, 28.57 per 100,000 18, 38
per 100,000 19, 29 per 100,000 20 & 22.83 per 100,000 21.
The age group, 16-30 years, was most prone to suicide,
accounting for 73 % suicidal deaths. This is in
conformity with the various studies conducted at
different places22-25. The high suicide rate among the
adolescents and young maybe attributed to various
socio-economic factors viz. lack of employment
opportunities, urbanization, break-up in the family
support system, economic instability etc. Different
agrochemicals especially Aluminum Phosphide
marketed as tablets, has emerged as a dangerous
weapon to human lives on account of its easy
availability, non availability of an effective antidote,
being cheap, efficacious and easy to use and is now the
single most frequent suicidal method in Northern
India26.
In the present study, the poisoning accounted for
124 (46.61%), whereas burns clamied 71 (26.69% ) lives,
road traffic accidents were 60(22.56%) and mechanical
asphyxial death 12(4.5%). The higher incidence of
unnatural female deaths due to burns in the age group
of 21 - 30 years, helps to emphasize the fact that the
burn fatalities in India go beyond the meaning implied
in the term ‘accident’ to be aptly termed as a ‘Social
Calamity’. These deaths in general and homicidal and
suicidal burn deaths in particular have genuinely been
termed as ‘Bride Burning’ or ‘Dowry Deaths’7. The high
incidence of burn deaths, especially among the young
females is often attributed to cooking on open
unguarded flames. Loose, voluminous, highly
inflammable, synthetic garments/saris of the victims
are alleged to catch fire suddenly while cooking.
Kerosene oil, match sticks, and other cooking material,
being easily available in houses, is usually preferred
by Indian women to commit suicide, and as for killing,
it helps to hide not only the torture and other means of
violence but also helps to tamper with or even destroy
the circumstantial evidence.
The other means of unnatural deaths include
drowning for suicidal purposes and constituted about
35 (36.10%) of the total suicidal deaths. This is so
because methods used by individuals bent on self
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destruction depend upon the availability of the lethal
instrument that varies from place to place and
community to community. Major part of India having
rural population with agriculture as the main
employment, agrochemical poisoning is more prevalent.
The ongoing revolution of evolving faster and better
means of transport, the world over, has brought along
with it an important and unwelcome guest - road traffic
accidents. These have taken an almost epidemic form
in the recent past. This is particularly true of our country
where one person becomes victim of this man made
dragon in less than every five minutes8. The decrease in
the number of road-traffic fatalities, from 14% in 1994
to 8% in 2003, observed in our study is in contrast to the
reports from other parts of India that have registered a
regular increase27-29. The main reason for this welcome
improvement in Bijapur is perhaps the strict
implementation of the traffic rules by the authorities,
and the citizens abiding-by the rules imposed on them.
Wide and well-maintained roads have also played an
important role in bringing down the accident rate in
the city.
Conclusion and Suggestions
Unfortunately but realistically, there is little that the
autopsy surgeon can contribute to the elucidation of
factors leading to the unnatural deaths. The most
energetic efforts of physicians, other members of the
health team, families, friends, social organizations and
the authorities may never eliminate such deaths.
However, in an attempt to at least try to decrease its toll
the following suggestions are made:
•

Strict implementation of traffic rules, with special
attention to be paid to:

•

Drunken drivers

•

Unskilled or semiskilled drivers

•

Use of mobile phones and smoking while driving

•

Use of high beam lights and music system at high
volume, while driving within the city limits.

•

Reckless and rash driving, etc.

•

Educating the general public about the road safety
measures. Media, particularly, can play a more
active role in this area.

•

Encroachment of roads by shopkeepers and
hawkers should be dealt with strictly. Parking at
unauthorized places should be penalized heavily.
Stray animals should be removed from the roads
and placed in govt. cattle sheds.
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•

Properly planned and maintained wide roads can
go a long way in preventing accidents

•

Various socio-economic factors responsible for the
high incidence of suicidal poisoning need a
practical and early redressal on the Govt.-front, by
properly and honestly framing the policies and
implementing the same in such a manner that their
benefits reach the needy. The prevailing evil of
dowry system in this part of the world, despite the
existing stringent laws (Sec. 498A, 304B Indian
Penal Code) to curb the menace, has shown an
upward trend. There has also been some feminist
movement in the society and at present, one finds
women’s organizations struggling for their rights
and protesting against the atrocities on them. But
the movement has not yet been much successful in
correcting the wrongs at the grass root level and
needs to be further strengthened.

•

•

Marriage counseling, discouraging costly and
ostentatious marriage rituals, strict implementation
of anti-dowry laws may help in decreasing or
preventing the tensions of day to day married life.
Most common victims of suicidal deaths were the
adolescents and the young adults of the age group
of 16-30 years. Serious deliberations and thought
should be put into the various reasons cited above
and ways and means to decrease the burden of stress
related to the modern life need to be evolved.

•

The NGOs and Social Organizations can contribute
their bit by building a satisfactory interpersonal
relationship between the young and the elders in
the society.

•

The storage and sale of commonly used
agrochemicals should be controlled through strict
regulations passed and implemented by the
concerned authorities.

•

Popularizing vocational courses as per the caliber
of the individuals will go a long way in decreasing
the insecurity of the unemployed, thereby boosting
their self-confidence and will power.
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Ante-Mortem Dental Records and Forensic Significance
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ABSTRACT
Every person in this world is unique, so is his identity and similarly his dentition as well. Human
identification is a mainstay of civilization and the identification of unknown individuals always has
been of paramount importance to the society. Criminal investigations, insurance settlements, military
proceedings and legal certification of death are some of the areas of interest in person identification.
The most reliable means of identification include fingerprints, dental comparisons and biologic methods
such as DNA profiling. Forensic odontology plays an important role in the retrieval of evidence and
identification, having a high degree of reliability and simplicity. Tooth, the hardest organ, because of
their composition and anatomic location in the human body is resistant to various mechanical, thermal
and chemical insults.
With above considerations, it is clear that a dentist can be an important source for providing valuable
data to answer questions that arise during a death investigation. However, due to the availability of
fewer ante mortem records and higher incidence of disasters in our country, we need to keep dental
records of all the patients which may be of immense value in unfortunate events.
This review paper primarily aims at making general practitioners aware about the importance of
keeping the various types of dental records and urging the concerned authorities to enforce a law
making it mandatory to maintain dental records.
Keywords: Forensic odontology, Dental records, Dental identification

INTRODUCTION
Every person in this world is unique, so is his
identity and similarly his dentition as well. “Each tooth
has five surfaces, for a possible total of 160 surfaces.
Each surface has its own characteristics and may have
fillings, crowns, extractions, bridges”. Given all of these
parameters, it is safe to say that the physical make-up
of each person’s dentition is unique. Identification of
unknown individuals always has been of paramount
importance to the society. Criminal investigations,
Insurance settlements, Military proceedings and Legal
certification of death are some of the areas of interest in
person identification (1).
The most reliable means of identification include
Fingerprints, Dental comparisons and
Biologic methods such as DNA profiling. But
unfortunately many a times conventional forensic
techniques don’t provide any conclusive means of
identification. In such scenarios, forensic odontology
may play an important role in the retrieval of evidence
and identification, having a high degree of reliability

10. dr. nitul jain--42-44.pmd

42

and simplicity. Tooth, the hardest organ, because of their
composition and anatomic location are resistant to
various
mechanical, thermal and chemical
(1, 2, 3)
.
insults
Why forensic odontology is so important?
The teeth are the least destructible part of the body
and may remain more or less intact for many years
beyond death. Teeth contain information about the
physiological and pathological events in the life of the
individual which remain as markers within the hard
tissues of the teeth “Somewhat similar to osteobiography
of an individual”.
Therapeutic activity by a dentist in the form of
restorations and prostheses may modify an
individual’s dentition in a more or less unique manner.
Various restorations may survive incinerations of more
than 16000C (2, 3).
The Alfred P. Murrah Federal building bomb blast(2),
which happened at Oklahoma City on April 19, 1995,
is an interesting example to prove so. It has been
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considered as the “Gold standard of disaster response”.
The forensic teams worked for 16 days for 12 hours
shifts daily. Their hard work led to recovery of 168
victims, and simultaneously 168 positive identifications
were made out. Out of these cases, 45 cases were
identified on the basis of Dental identifications, 77 cases
by a combined Dental ID & fingerprints identification
techniques and remainders by footprints, palm prints,
visual, radiological, and DNA means.
In an another exceptional case, where forensic
odontology proved to be of immense value is the Asian
tsunami which struck off the shores on 26th of December
2004.
In this unfortunate event, there were more than
2,00,000 casualties involving more than 58 nationalities
victims. More than 20 countries were involved in
identification process. Among all means of
identifications, dentistry proved to be the most valuable
ID’s mean in up to 85% of cases (4).
Also, talking statistically, Fellingham and coworkers
have calculated that there are 1.8 x 1019 possible
combinations of 32 teeth being intact, decayed, missing
or filled. Rawson and associate mathematically
calculated that the biting edge of 12 anterior teeth can
be arranged in 1.3 x 1026 different ways (2).
Among individual cases, most notable ones are
those of Adolf Hitler and Eva brown, who were
identified because of a telephonic bridge worn by Hitler
in his lower arch (5).
All of the above said examples are just a few among
thousands. This highlights how important a dentist
can be as a good source for much needed information
arising out of death investigations. Besides
identification, forensic odontology has also important
contribution towards age estimation, sex and race
determination, bite mark analysis, collection of DNA
from pulp or entrapped cementocytes in Cementum,
during mass disasters etc to name a few (2, 6).
The potential dental records
There can be numerous types of dental records for
patients who are attending dental clinics. These can
simply range from an intra oral photograph to cast and
Full mouth radiographs. Some of the potential dental
records, which can be very useful in case the need arises,
are as follows.
A. Case history documents containing all pertaining
information about charting of dentition, the
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inter-occlusal relationship (class I, II and III) and any
specific type of information about the oro-facial
structures.
B. Photographs: particularly intra-oral ones, which
can show individual traits specific to a person like,
mesiodens, rotated tooth, stained or discolored tooth
etc for example.
C. Radiographs: these can be in the form of IOPA’s,
occlusal views, OPG’s or cephalograms in case of
an ortho or surgical dental patient.
D. Study casts or casts fabricated for the purpose of
FPDs or RPDs or ortho appliances. These are the
simplest possible record of the patient containg all
necessary details about their individual dentition
E. Denture: as it has been found in various studies,
the palatal rugae pattern of every individual
patients are different, as it will be correspondingly
in the maxillary denture of these patients. Denture
of these patients can be a useful indicator of their
identity in case of mishaps. Recently there has been
stress on engraving the denture with patient’s and
clinic identity who fabricated it as well. In fact, the
Brazilian Aeronautic Minister demands palatal
rugoscopy of all its pilots, in order to ensure their
identification in case of accident (7).
F.

Any kind of appliance in the form of a removable or
fixed restoration which has been preserved for the
patient can also serve as dental record in cases
where the need arises.

G. As now a days many patients are turning up
towards the dental implant treatment, these implant
can serve as a permanent marker to identify the
human body, as it is utmost difficult, if not
impossible to remove them from one’s body unless
removed by surgeon, once osseo-integrated. Also,
as these implants are mostly made up of Titanium
like materials, they may survive virtually any sort
of insults.
H. Lastly even bill books used to charge the patients
after the treatment can also be a valuable source of
information, which may contain the kind of
treatment and when it was done like.
The Indian scenario
India is 7th most populated country in the world
with enormous men power. Unfortunately our country
also happens to be mostly affected by disasters,
terrorism, accidents and air or train crashes, resulting
in loss of thousands of lives every year, some of these
innocent people are never identified either because of
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their bodies are mutilated beyond recognition or there
are no or fewer ante-mortem information if any,
available.
India has around 260 dental colleges of a total of
960 in entire world, making country as containing 26%
of world’s dental colleges, graduating around more than
20000 thousands of students every year (8). This mans
we have enormous men power of dentists working in
government/ private or corporate sector. Therefore,
simultaneously much potential regarding forensics, but
still we are lagging behind.
The Lacunae
These lacunas’ regarding this aspect is of two folds,
dependent upon both the treating dentist and the
general public as well. Some of these potential lacunae
are.
Not many people in India visit dentist even once in
their life. Even if they do so, that will be in dire situation
of pain, for which they would like the offending tooth
to be pulled out of their oral cavities. So such patients
treated on emergency basis may have few records to
none at all.
A large number of patients are treated by road side
quacks, which has to be legally stopped. Also, as of
now there is no law making it mandatory to store and
keep the dental records.
The patients which are treated for routine dental
treatments like, fillings/ root canals, crown and bridges
also may not have any sort of dental records. And in
case records are kept, they may not be kept for a longer
time. In cases where, patients had been to a dentist and
might had some sort of dental records, many a times it
is almost impossible to locate & obtain AM records Poor
quality AM records/ non availability.
Also, as of now there is no separate specialization
at graduate or post graduate levels in the forensic
odontology in India. And general public is also largely
unaware of this potential arena.
Lastly the most important aspect is funds and
economy. To be able to maintain all these data, it takes
lots of stresses, pain and funds, which we are already
struggling for. But still that can not be an excuse in dire
situations of life and death.
Thus, when nothing remains out of a body, except
for a fragment of tooth, identifying the person to whom
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it does belongs to, may at least make something at last
to be returned to the grieved families. With above
considerations, it is clear that a dentist can be an
important source for providing valuable data to answer
questions that arise during a death investigation.
CONCLUSION
As a tooth can withstand insults where all other
tissues may not survive to be recognized, the
importance of such tooth can be of interest in
identification of persons, provided good ante mortem
records are available “there are fewer AM records
available particularly in our set-ups, we need to keep
an accurate & ordered dental records of all the patients
which may be of immense value in unfortunate events,
thus making us to serve people even better with more
responsibility and care”
Henceforth, this review paper primarily aims at
making general practitioners aware about “the
importance of keeping the various types of dental
records & urging the concerned authorities to enforce a
law making it mandatory to maintain dental records”
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ABSTRACT
Benzodiazepines are among the most frequently worldwide prescribed antidepressant and
antipsychotic drugs because they are considered effective and safe drugs.
Despite of this, acute ingestion of benzodiazepines combined with alcohol is responsible for several
toxicological interactions that can have serious outcomes such as the central nervous system depression.
The Authors outline a case report of a 57-year-old woman suffering from depression, found dead in her
apartment. The cause of death was attributed to cardio-respiratory arrest due to co-ingestion of massive
intake of alprazolam and ketazolam, molecules to benzodiazepines structure and alcohol.
This brief communication has the aim to bring a further contribution to scientific literature about the
effects of interaction between alcohol and benzodiazepines.
Keywords: Benzodiazepines, Alcohol, Poisoning, Depression.
INTRODUCTION
Today many people suffer from stress because of
complex social structures and rapid tempo of social
change, often associated with more opportunities to
drink alcoholic beverages. The use of tranquilizers and
hypnotics has also increased. It is interesting from a
pharmacological, toxicological and forensic point of
view that ethanol affects the metabolism of many drugs.
Postmortem forensic toxicology frequently finds alcohol
in combination with drugs and especially in last decade
a number of poisoning cases have involved alcohol and
psychiatric drugs as antidepressant and
antipsychotics1,2. Benzodiazepines have been widely
used in clinical practice for over four decades and
continue to be one of the most consumed and highly
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prescribed class of drugs available. Their popularity is
based not only on their efficacy but also on their
remarkable safety3. Benzodiazepines are generally
considered safe when taken alone, but dangerous in
combination with alcohol.
The aim of this article is the knowledge of the
relationship between blood alcohol concentration and
presence of benzodiazepines in fatal poising, through
the analysis of a case report.
CASE REPORT
This paper reports a case of a 57-year-old woman,
with a long history of depression, found dead lying on
her bed. Several packages of Xanax and Anseren as
well an empty bottle of whisky were found on the
bedroom floor.
At autopsy, neither morphological changes nor
evidence of violence were noticed, except for a state of
putrefactive decomposition and a diffuse visceral
congestion. Five vials of femoral and cardiac blood,
liver, bile, brain, gastric contents, a sample of kidney
and hairs were collected for toxicological analysis.
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Preliminary screening tests performed in blood by
an immunochemistry technique (EMIT Siemens Viva-E
®, Siemens Healthcare Diagnostics, Camberley, UK),
by a solid phase extraction and by gas chromatographymass spectrometry (GC-MS) indicated the presence of
benzodiazepines. Further analysis performed by head
space gas chromatography-flame ionization detection
indicated that 2,36 g/L of ethanol were present in blood.
Benzodiazepines were detected by liquid

chromatography tandem mass spectrometry in blood,
bile, gastric content, liver, brain, kidney and hairs.
After development and validation method (LC/MSMS), the various identified molecules, alprazolam, its
metabolite (á-idrossialprazolam), ketazolam and its
metabolites (oxazepam, diazepam, nordiazepam,
temazepam) have been quantified in the biological
material. The data are showed in Table 1.

Table 1. Postmortem biological material concentrations of alprazolam, ketazolam and their metabolites.

Alprazolam

Liver
(mg/Kg)

Brain
(mg/Kg)

Blood
(mg/L)

Kidney
(mg/Kg)

Bile
(mg/L)

Gastric c.
(ng/Kg)

Hairs
(ng/mg)

284.3

142.5

0.050

120.3

0.192

2.868

0.012

á-idrossialprazolam

12.0

0.009

22.7

0.052

0.010

Ketazolam

180.5

82.4

0.063

254.3

0.344

38.773

Oxazepam

1394.2

718.5

0.220

659.7

1.235

0.243

0.052

Diazepam

491.9

115.4

0.088

502.2

1.514

12.250

0.038

16604.7

8655.5

1.931

4580.8

66.292

5.468

145.4

34.9

0.014

54.5

1.606

0.022

Nordiazepam
Temazepam

The cause of death was attributed to cardiorespiratory arrest, in a chronic user of antidepressants,
due to acute ingestion of alcohol and benzodiazepines
that, as the literature reports, caused the pressing effects
on the nervous system4.
DISCUSSION
Benzodiazepines alone cause significantly less
respiratory depression than barbiturates and even large
doses are rarely fatal in acute situations. However,
when other central nervous system (CNS) depressants,
such as opioids, anticonvulsants, antihistamines and
alcohol, are taken concomitantly, deaths involving
benzodiazepines become more common place5,6. In
severe overdoses, benzodiazepines can occasionally
provoke cardiovascular and pulmonary toxicity, but
only few deaths due to benzodiazepines overdose alone
have been reported until now.
Poisoning due to alcohol and benzodiazepines,
despite the broad therapeutic index of the latter, is still
frequent4,7 because clinically, the combination of high
doses of ethanol and benzodiazepines synergistically
depress respiration1,8. Toxicological analysis detected
the presence of alprazolam and its metabolite and
ketazolam and its metabolite in all of the biological
samples. The Authors underline that both level of
alprazolam and ketazolam metabolites in whole blood
are in the ranges of therapeutic concentrations so the
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0.131

0.003

interaction between these drugs and alcohol seems to
play a crucial role in the determination of death.
In this case, positive chemical-toxicological analyses
carried out on biological samples of the deceased,
showed an ethanol concentration of 2,36 g/L in blood
and therapeutic levels of alprazolam and ketazolam in
biological specimens (Table 1).
Alprazolam (Xanax) is a triazolobenzodiazepine
derivative, mainly used as an anxiolytic and
antidepressant, but also efficient in the treatment of
agoraphobia, attacks and panic disorders. Daily doses
of 0,75-4 mg are used for generalized anxiety, while
daily doses of 6-9 mg are used for phobic and panic
disorders. Side effects include drowsiness, confusion,
hypotension, tachycardia, palpitations and nightmares.
Therapeutic plasma levels of alprazolam range from
0.005 to 0.05 mg/L, toxic concentration range between
0.1 and 0.4 mg/L9. Few overdoses were described with
blood concentration ranging from 0.12 to 0.39 mg/L10.
Ketazolam (Anseren) is a benzodiazepine derivative,
readily absorbed after oral administration. Rapidly
metabolised
by
N-demethylation
to
desmethylketazolam and desmethyldiazepam11. About
80% of a dose is excreted in the urine as metabolites
with only traces of unchanged drug. Of the material
excreted in the urine, about 56% is oxazepam and the
remainder is a mixture of minor metabolites including
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diazepam, desmethyldiazepam, temazepam and other
unidentified metabolites. About 20% of a dose is
eliminated in the feces, mainly as metabolites. It has
anxiolytic, anticonvulsant, sedative and skeletal
muscle relaxant properties. MEDLINE was searched
and no previous series of ketazolam poisoning alone
were found.
CONCLUSION
In conclusion, the reported case focuses the attention
on the importance of interaction between
benzodiazepines and alcohol blood concentration. In
our case the complete distribution of both in all
biological samples was carried out for forensic purposes
too, especially concerning the timing of death.
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ABSTRACT
Road traffic accidents are increasing at an alaraming rate throughout the world. Rapid growth of
transportation system, industrialisation, urbanisation and increase in population are responsible for
this "veritable epidemic." Inadequate traffic planning and lack of traffic sense have worsened the
situation particularly in the developing countries.
Keywords: Road traffic Accidents, Passanger, Vehicle.

INTRODUCTION
Spectacular advances in health & health related
sciences have paid dividends in bringing down the
mortality and morbidity due to communicable diseases.
This has resulted in longevity of the people. At the same
time, Globalization has improved the socio economic
status of the people resulting in changes in the life style
of the people. The longevity of life and changes in the
life style have brought the entire spectrum of noncommunicable disease and accidents to the forefront of
health care delivery system.
In India, every year RTA accounts for over 1,00,000
deaths, 2 million hospitalization, 7.7 million minor
injuries and an estimated loss of 55,000 crores or nearly
3% of the GDP every year. If the present scenario is
continued, it is projected that deaths due to RTAs will
be 1,50,000 and 2.8 million victims will be hospitalized
by 2010. 1, 85,000 deaths and 3.6million victims will be
hospitalized by 2015.The social and psychological
suffering of the injured people is increased in their
families . It is sad to note that life saved due to
advancements in health and health related sector is
now being wasted on the roads. 1
The major causes for RTAs in our country are, rapid
increase in personalized modes of transport, a mixture
of slow and fast moving vehicles, lack of road discipline,
drunken driving and use of mobile phones while
driving.2
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As most of these causes are preventable, and in order
to create awareness, WHO’s theme for 2004 was
“ROAD SAFETY IS NO ACCIDENT”. The timely
quality care provided to the victims will definitely
alleviate their pain and limit the disability associated
with accident.3
Bijapur is one of the fast urbanizing cities of
Karnataka State, Hence this study was undertaken to
document the socio-demographic profile of the injured
victims and the medical care provided to them.
OBJECTIVES
To study the sociodemograpic profile of road traffic
accident victims.
To study the various aspects of health management.
METHOD
Hospital based cross sectoinal study was done in
B.L.D.E.U’s Shri B.M.Patil Medical College,Bijapur. The
study ground and comprising of all the patients
admitted due to road traffic accidents, Data was
collected by questionnaire method and analysis was
accordingly done.
Inclusion Criteria
All the patients due to road traffic accident were
included in this study.

2/23/2013, 12:07 PM

Indian Journal of Forensic Medicine & Toxicology. January-June., 2013, Vol.7, No. 1 49

Exclusion Criteria
1. An injury on road without involvement of a vehicle.
(E.g. Person slipping and falling on the road and
sustaining the injury)
2. An injury involving a stationary vehicle. (E.g.
Person getting injured while washing or loading a
vehicle.
3. Deaths due to road traffic accidents were excluded
from the study.
METHODOLOGY

patients admitted on that particular day were
approached and explained the purpose of study in their
language After taking permission, they were
interviewed and data was entered. Information of
unconsious patients was collected from their relatives
or parents. After regaining the consiousness the patient
was approached and reinterviewed. The medico-legal
records and health records of the victims were referred
for collecting additional information and for cross
checking. A total of 540 road traffic accident victims
were interviewed by the end of study period.
Definition of “Accident”

Hospital was visited everyday between 5.30pm to
8.30pm including general holidays and Sundays. Prior
permission was taken from the Superintendent of the
hospital to go through the MLC case register. The

For the purpose of the study, “ A road traffic
accident” was defined as accident which took place on
road between two or more objects, one of which must be
any kind of a moving vehicle.”4

RESULTS AND DISCUSSION
Table 1. Age/Sex wise distribution of Accident Cases
Age group in Years

Males

Females

Total

No.

%

No.

%

No.

%

0-9

12

3.1

08

5.4

20

3.7

10-19

61

15.6

29

19.6

90

16.6

20-29

124

31.6

43

29.1

167

30.9

30-39

87

22.1

24

16.2

111

20.5

40-49

61

15.5

18

12.1

79

14.6

50-59

28

7.1

13

8.7

41

7.5

60-69

09

2.2

07

4.7

16

2.9

10

2.5

06

4.4

16

2.9

392

100

148

100

540

100

>70
Total

Gender distribution of accident cases showed male
preponderance, accounting for 72.5% of cases.
The maximum no. of victims 30.9% were of age group
20-29 years, both males and females. Age group 20-39
years accounted for 50% of cases, while age group 2049 years accounted for 2/3rd of the cases. The lowest
no. of victims were seen in age group more than 60
years and less than 10 years accounting for 6.34% and
4.16% respectively.

According to a study conducted at Government
Medical College and Hospital, Chandigarh, 270
(33.96%) cases were major victims of age group 21-30
years followed, by age group 31-40 years were
163(20.50%).Majority of victims involved were males
643(80.88%) as compared to females 152(19.12%).it is
clear from above study that males in the group 20-39
years are more vulnerable for accidents as they are most
active group.5

Table 2. Education Status of Accident Cases
Education

Males

Females

Total

No.

%

No.

%

No.

%

Illiterate

81

20.6

25

16.8

106

19.6

Primary

96

24.5

33

22.3

129

23.8

Secondary

130

33.7

60

40.5

190

35.2

College

59

15.1

23

15.5

82

15.2

Graduate

20

5.1

04

2.7

24

4.5

Not Applicable <5 years of age

06

1.5

03

2.1

09

1.6

Total

392

100

148

100

540

100
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In the present study, Maximum no. of victims 190
(35.2%) were of the education status of secondary,
followed by primary 129 (23.8%), graduates and above
had an accident rate accounting for only 7.22% cases.
In a study conducted at JIPMER Hospital,
Pondichery, it was found that 107 (21.4%) had
education up to 5th class, 95 (19.3%) had education up
to 8th class, while 82 (16.6%) were illiterate and victims
with higher education were fewer in proportion.5
Table 3. Table showing habits of the victims.
Habits

No. of Cases

%

Alcohol

156

28.8

Smoking

138

25.5

Chewing

123

22.7

Snuff

58

10.7

Drugs

00

00

None

300

55.5

* Some had multiple habits

In the present study, among the accident victims,
most of them told that they had habit of drinking alcohol
as well as smoking which accounted for 156 (28.8%)
and 138 (25.5%), whereas 123 (22.7%) told that they
had habit of chewing tobacco and where 58 (10.7%)
told that they had habit of using snuff and none of them
gave history of taking drugs and 300 (55.5%) told that
they were not having any habits.
Table 4. Types of Vehicles involved in Accidents.
Types of Vehicle

Table 5. Place of Accidents
Place

No.

%

Within City Limits

378

70

Outside City

162

30

Total

540

100

In our study, total of 540 victims were injured due to
road traffic accident, Out of which 378 (70%) accidents
occurred within the city limits, whereas 162 (30%)
occurred outside the city limits.
Study conducted at Nairobi Hospital, Nairobi, it was
found that major city roads were the commonest place
of injury accounting for 38.3%.6
Table 6. Distribution of Accident cases by Day of the
Week
Day

No. of Cases

%

Monday

92

17

Tuesday

48

8.8

Wednesday

70

12.9

Thursday

43

7.9

Friday

64

11.8

Saturday

90

16.6

Sunday

135

25

Total

540

100

X2=74.47 P<0.001

Maximum number of accidents occurred on Sunday
135 (25%), weekend. Accidents accounted for more than
37%, which is statistically significant, whereas least
no. of cases occurred on Thursday 43 (7.9%).

No. of Vehicles

%

Bicyclist

57

16.1

2-wheeler

144

40.6

3-wheeler

29

8.2

4-wheeler

43

12.1

Pick up truck

16

4.5

Bus

46

12.9

Heavy vehicle/truck

10

2.8

Table 7. Distribution of RTA victims according to time
of accident.

Tractor

06

1.6

Time

Bullock Cart

03

0.8

5am – 7am

13

2.4

Total

354

100

7am – 10 am

59

10.9

10 am – 2 pm

122

22.5

In our study, a total of 354 vehicles were involved,
Out of which maximum were two wheelers accounting
for 144 (40.6%) whereas least number of vehicles were
bullock carts.
Study conducted at JIPMER Hospital, Pondichery,
it was found that a total of 685 different types of vehicles
were involved, out of them 133(19.4%) were bicycles,
115(16.8%) were trucks, 102(14.9%) were buses and
(22.8%) were two wheelers respectively.5
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Study conducted at JIPMER, Pondicherry, the
highest number of RTAs (17.1%) took place on Sundays,
followed by Tuesday (15.9%) and Thursday (15.8%) and
least number of cases on Mondays (12.3%).5

No. of Cases

%

2 pm – 5 pm

62

11.4

5 pm – 8 pm

163

30.2

8 pm – 10 pm

38

7.1

10 pm – 5 am

81

15

540

100

Total
X2=202.9

p<0.001

Maximum number of accidents 163(30.2%) occurred
between 5pm – 8pm, and 122(22.5%) cases occurred
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between 10am to 2pm,accounting for more than half
the number of cases. Least number of accidents 13(2.4%)
of cases occurred in early morning 5am to 7am. The
number of accidents is significantly more during 10am
–2pm and 5pm –8pm compared to other times .This is
statistically significant.

that most of the accidents occurred between 3pm-6pm
(146), followed by 12 noon to 3pm (123).7
In another study conducted at JIPMER, Hospital,
Pondicherry the highest number of RTAs occurred from
4 pm to 5pm (8.9%) and from 6 pm to7pm
(7.3%)respectively.5

In a study conducted at MCD, Delhi, it was found
Table 8. History of associated conditions of the victims.
Associated Conditions

Males

Females

Total

No.

%

No.

%

No.

%

Hypertension

35

8.9

15

Blackouts

00

00

00

10.1

50

9.2

00

00

DM

32

8.2

00

20

13.5

52

9.6

Visual Disability

55

14.1

26

17.6

81

15

Auditory Disability

02

0.5

00

00

02

0.3

Specific

02

0.6

00

00

02

0.3

None

286

72.9

100

67.6

386

71.4

* Some had multiple conditions.

In the present study, maximum number of accident
cases had visual disability accounting for 81 (15%)
followed by hypertension and diabetes. 386 (71.41%)
had no history of associated conditions.
Visual disability is an important factor in the
causation of accidents. It increases the risk in both the
drivers and pedestrians as it comes in the way of
judgment & perception.

Table 9. Presence of Driving License among Drivers
Driving License

No. of Cases

%

89

53.9

No

30

18.1

Not required

46

28.0

Total

165

100

Yes

In the present study, Out of 165 drivers, there were
34 bicyclists, 11 moped drivers, 1 driving bullock cart
who did not require any type of driving license and of
the remaining 119, 89(53.9%) had driving license and
30 (18.1%) had no driving license.

Table 10. State of Patient when brought to Hospital
State

Males

Females

No.

%

Conscious

334

Unconscious

058

Total

392

In the present study, 453 (83.8%) accident cases were
conscious and 87 (16.2%) were unconscious when
brought to hospital.
Study conducted in MCD,Delhi ,it was found that
152(22.35%)were unconsciousness when brought to the
hospital.7
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Total

No.

%

No.

%

85.2

119

80.4

453

83.8

14.8

029

19.6

087

16.2

100%

148

100%

540

100%

Table 11: Distribution of victims according to nature of
injuries. n = 540
Nature

No. of cases

Percentage

Simple injuries

360

67

Grievous

180

33

Total

540

100
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In our study, Out of 540 accident victims, 360(67%)
victims had simple injuries and 180 (33%) had grievous
injury.8
Table 12. Table showing distribution of cases according
to the type of treatment received.
Type of treatment

No. of cases

to hospital. Maximum number of conscious victims
came to hospital within one hour while
unconscious victims took more than one hour to
reach the hospital.
•

Maximum number of victims who had met with
accident within the city limits reached the hospital
within one hour.

•

Only 23% of victims had received some kind of
treatment before coming to hospital.

•

Conscious victims were hospitalized for maximum
number of 7 days while unconscious patients (60%)
required hospitalization for more than 8 days.

Percentage

Conservative

212

39

Orthopedic

180

33

Surgical

148

28

Total

540

100

Above table shows 212(39%) received conservative
line of treatment followed by 180(33%), 148(28%)
received Orthopedic and Surgical management.

CONCLUSION
SUMMARY
Hospital based study was undertaken to find out
the socio-demographic profile and various aspects of
health management in road traffic accident victims
admitted in B.L.D.E.U’S Shri B.M.Patil Medical college
Hospital and Research centre.
•

Out of 540 RTA victims studied, 31.6% were males
and 29.1% were females respectively, more prone
age is 20 to 29 years.

•

Illiterates and low educated group (primary and
secondary) constitute about 80% RTA victims.
Graduates and above had an accident rate
accounting for about 7%.

•

Maximum number of accidents occurred on
weekend days Saturday and Sunday’s (nearly42%).

•

Good number of victims (70%) met the accidents
within the city limits.

•

A total of 9 different types of vehicles were involved.
40.6% from two wheelers and 0.7% from bullock
cart.

•

Passengers comprised 42.6% followed by
pedestrians and drivers accounting for 26.8% and
30.5%.

Road traffic accidents are on the rise globally. This
study was conducted to document the socio
demographic profile and various modalities of the
treatment provided to the victims.
Victims predominantly belonged to the age group of
20 to 39 years were of low educational status. Maximum
number of accidents occurred on Saturdays and
Sundays and during the peak hours of traffic i.e., 10.00
am to 2.00 pm and 5.00 pm to 8.00 pm. Two wheelers
are involved in accidents. Good number of victims were
found to be under the effect of alcohol when accidents
occurred and nearly about 25% of the drivers driving
power driven vehicles did not have valid driving
license. As large majority of accidents have occurred
within the city limits, it has resulted in simple injuries
to large extent. Large numbers of patients were
discharged from the hospital within 7 days. It is also
noticed that both the slow moving and fast moving
vehicles ply on the roads, resulting in accidents
occurring within 30 minutes of driving to a great extent.
Very few victims have received treatment before reaching
the hospital. Most of the cases were managed medically.
To sum up, younger age group, low educational
status not having valid driving license, alcoholic
intoxication, careless attitude by the pedestrians plying
of slow and fast moving vehicles on the same road
during the pack hours are the main reasons for road
traffic accidents in this area.

•

Maximum number of passengers injured was
traveling in Bus, overloaded bus, breakless speed
and ill maintained roads may be factors responsible.

•

Two wheelers were the major culprit vehicles in
injuring pedestrians (about 43%).

•

15% of the cases had visual disability..

•

18% of drivers did not have valid driving license.

•

•

67% had simple injuries.54% injuries involving
multiple body regions.

1. Regarding causes of road traffic accidents.

•

About 84% of victims were conscious when brought

2. Creating awareness regarding road traffic rules and
regulations.
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RECOMMENDATIONS
Provide health education to public-
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3. Prohibition of usage of mobile phones while driving.
•

•

Law enforcing authorities should strictly
implement the traffic rules and regulations and
maintain them.
First aid education should be made compulsorily a
part of curriculum for high school children.

8.

9.
10.
11.
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ABSTRACT
Sexual offenses including rape and related offenses are dealt in the Indian law under S. 375 and S. 376
Indian Penal Code. All registered and booked cases require medical examination of both victim and
accused as a protocol to gather material evidence. The material evidence collected during the medical
examination may be a direct evidence to frame the charges and helps the courts of law for convictions.
In majority of the cases, it acts as corroborative evidence in ascertaining the charges of rape. Medical
examination is followed by collection of vaginal/cervical/anal and perineal swabs in the women, and
urethral/perianal swabs in the men. The swabs are subjected for microscopic examination and culture
for detection of sexually transmitted diseases (STD) or venereal diseases (VD). In the present study, a
prospective analysis of results of forensic microbiological and diagnostic tests done on the samples
collected was done. The samples were taken from both female victims and male assailants.
Keywords: Sexual Offence, Sexually transmitted Disease, Corroborative evidence.

INTRODUCTION
Ninety percent of the world’s STDs among one-third
of the world’s population in the developing countries
result from risky sexual behavior and risky sexual
exposure. In the mid nineties, globally, 350 million new
infections were reported and the common agents of
curable STDs were Neisseria, Chlamydia, Treponema,
and trichomonas1.
In the Indian context, primary and peripheral health
centers play a major role in the medico legal examination
of sexual offenses. Primary health centers are to provide
preventive screening, treatment, or counseling; however,
proper follow-up or partner notification needed for STD
management is lacking.2 Identification of sexually
transmitted infections (STI) and its documentation is of
vital importance in relation to establish corroborative
evidence when connecting the victim and accused of
sexual offense. The medical officer needs to be aware of
the incubation periods for STIs. Test results may be
negative even if the assailant was positive, because the
victim may be incubating and incubation rates vary.
The regular incubation periods for syphilis, gonorrhea,
and chlamydia are 10 to 90 days, 2 to 30 days, and 7 to
14 days, respectively. Thus, detecting an STI within the
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120 hours of the rape is almost impossible. Among the
various methods of identification of STI’s, culture can
still be used or may be the only available choice if more
sensitive and convenient, less invasive diagnostic tests
are not available or affordable. The diagnosis of
gonococcal vulvovaginitis may be confirmed by culture
of N. gonorrhea on modified Thayer-Martin medium
and subsequent biochemical tests.3 Material from the
genitourinary tract may be directly plated on to brain
heart infusion agar for culture for Neisseria
gonorrhoeae4. Bacterial culture test for gonorrhea is
cheap and highly specific, but requires special handling
and incubation. And bacterial culture is the only
acceptable diagnostic test for medico legal purposes in
majority of the cases.
This was a study attempted to study the incidence
of STDs in both victims and accused of rape, to isolate
and confirm the causative organisms, to study the
percentage of cases in which the diagnosis of STD’s
has added value as corroborative evidence to arrive at
conviction. The study was taken up to review the
existing methods to detect causative organisms of the
most commonly occurring STDS and to analyze the
importance of the documented STDs as evidence in the
Indian courts of law.
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MATERIAL AND METHOD
The sexual offense victims and accused registered
under S. 376 and related Indian Penal Codes, brought
for medical examination into Government General
Hospital and Department of Forensic Medicine,
Basaveshwara Medical College Hospital were
considered for the study during the years 2005 - 2010.
Subjects included in the study were victims and accused
of sexual assault with clinically evident mucopurulent
discharge in the genital and rectal area and were
brought for examination within two weeks from the
date of sexual exposure. The police officers were
requested to bring the subjects back for follow up
examination after a period of two weeks and again after
three months. Only those cases which were brought for
follow up examinations were included in the study.
Between August 1, 2005 to July 2010, there were 344
victims and 257 accused of rape examined forensically
for material evidence in both Govt. General Hospital
and Department of Forensic Medicine, Basaveshwara
Medical College. Sixty subjects adhering to the
inclusion criteria as described above were analyzed for
test results of the microbiological samples for sexually
transmitted diseases. Out of these 60 subjects, 42 women
victims and 18 men accused of rape were selected. After
obtaining detailed history and consent, the subjects
were clinically examined for evidence of rape and related
offenses. In men, the urethral meatus was cleaned with
gauze soaked with saline and a sample of discharge
collected with swab for smear and culture. In women,
two sets of periurethral swabs, vaginal and high
vaginal swabs, and endocervical swabs were collected
using a Cusco’s speculum.5 In both men and women,
two sets of perianal and anal swabs were also taken to
ascertain any incidence of anal sexual assault. The first
set of swabs were smeared with gram stain and
examined under high power microscopy as well as dark
ground microscopy. The second set of swabs were
impregnated with charcoal and immediately
transported in Stuart’s medium to the laboratory.
Cultures were obtained on chocolate agar at 35 degrees
under 5-10% CO2. The female victims were screened
for pregnancy with a follow up HCG test after one
month period. Since N. gonorrhea is a fastidious
organism and are aerobic, all sixty samples were also
tested for antigens by using Gonozyme (Abbott). Positive
cultures were further followed by oxidase and
biochemical tests.6, 7
Demographic characteristics, like age, sex,
occupation, marital status, relationship with the
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offender were collected from the investigation reports.
Documented evidence of general violence and local
genital violence were collected from medical
examination reports. Data obtained from the laboratory
tests and treatment provided in the charts was
analyzed.
RESULTS
Table 1. No. of cases examined for rape during Aug 1,
2005 – July 31, 2010
Year

Victim of
rape examined

Accused of
rape examined

2005

56

44

2006

59

42

2007

63

43

2008

67

49

2009

47

38

2010

52

41

Table 2. Demographic characteristics of victim and
accused of rape selected for the study.
Age
5-7 years

02

4.7%

7-15 years

03

7.14%

15-16 years

18

42.8%

18-30 years

06

14.8%

30-40 years

03

7.14%

40-50 years

02

4.7%

50-60 years

01

2.39%

Above 60 years

01

2.39%

Single

28

66.67%

Married

11

26.2%

Cohabited

02

4.7%

Widow

01

2.39%

Primary &
secondary school
(5-12 years)

05

11.9%

School dropout

06

14.8%

High school
(12 – 15 years)

18

42.8%

College/Degree

03

7.14%

Illiterate

10

23.8%

Domestic Help

26

61.9%

Agriculture farm
help

03

7.14%

Unemployed

13

30.9%

Marital status

Victim
(n=42)

Education by
highest level

Occupation

Interval between
incident and
Complaint
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Table 2. Demographic characteristics of victim and
accused of rape selected for the study. (Cont.)
Age
Within 6 hours

16

38.09%

Between 6 - 72 hours

20

47.61%

Within one week

10

23.8%

18-30 years

14

77.78%

30-40 years

04

2.22%

Single

11

61.11%

Married

05

27.7%

Cohabited

01

5.5%

Widower

01

5.5%

School dropout

11

61.11%

High school
(12 – 15 years)

06

33.33%

College/Degree

01

5.5%

Daily wage labor

04

2.22%

Agriculture
farm help

09

50.0%

Unemployed

05

27.7%

Marital status

Accused
(n=18)

Education by
highest level

Occupation

Table 3. Type of injuries in victims and accused
Victim (n=42)
Hymenal tear

41

97.61%

Contused labia majora

13

30.09%

Contused labia minora

09

21.42%

Vaginal contusions

16

38.09%

Fourchette tear

02

4.8%

Posterior commissure tear

02

4.8%

Extra genital injuries

08

19.04%

Extra genital injuries

03

16.66%

Tear of frenulum

01

5.55%

Accused (n=18)

Out of 42 victims, three victims tested positive for
Neisseria gonorrhea (7.14%) and two tested positive
for Trichomonas Vaginalis (4.76%) and eight had
bacterial vaginosis (19.04%). All victims tested negative
for VDRL and HIV tests during the first visit and also
during the follow up visits. One victim tested positive
for pregnancy, and opted for termination of pregnancy.
Immediate antibiotic prophylaxis was not necessary if
the victims were followed up to three months. Among
the 18 accused, 2 tested positive for Neisseria gonorrhea
(11.11%) and one among them had concomitant
infection along with the participating victim. All the
subjects were given antibiotic prophylaxis with
Ciprofloxacin 500 mg plus Doxycycline 100 mg twice
daily for the next seven days.7 The victims were educated
with regard to personal hygiene, sexual abstinence,
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usage of barrier methods and consequences of
pregnancy. The case, in which both the victim and
accused showed sexually transmitted infection in the
form of Neisseria gonorrhea, withdrew the case and
compromised for an out of court settlement.
DISCUSSION
Vaginal mucopurulent discharge may be due to
gonorrheal infection or from local unhygienic
conditions of the genital area or feeble general health
conditions. A definite opinion of sexually transmitted
infection can be made only on examination of genital
smears by gram stain for reniform, intracellular, gram
negative diplococci. In case of negative result, three
successive examinations at the interval of one week
should be held. In case of subacute or chronic
gonorrhea, a cervical swab is to be examined4.
Gonorrheal infection is almost always transmitted
through sexual contact. However, presence of
gonorrheal infection in children, though suggests a
maternal transmission, a sexual abuse in children
should always be ruled out. Other infections like
bacterial vaginosis may be contracted through fomites,
infected hands or other articles like cloth pads or towels.
In the rural Indian set up, it is still a practice for the
young girls to use unhygienic old clothes as sanitary
tampons, which highly increases the probability of
contracting an infection. It is also not uncommon for
one to come across usage of unhygienic material
including vegetables and inanimate objects for
masturbation, which increases the chances of infection.
Non pathogenic, gram-negative diplococcus, which
closely resemble Neisseria gonorrhea are seen as
commensals in the vaginal canal more frequently. All
cases of discharge per vagina should not be concluded
as gonorrheal infection, unless confirmed by culture.
As observed in our study, 7.14% victims and 11.11% of
accused of rape tested positive for Neisseria gonorrhea.
Only one victim showed evidence of pregnancy
following rape. As compared to other studies the
incidence of sexually transmitted infection and
pregnancy following rape seems to be higher as evident
in the study.8, 9 However, since the sample size was
small, it was not appropriate to assume any association
between the rape and sexually transmitted infection.
Hence we did not arrive at any conclusions on the
percentage of cases in which the diagnosis of STD’s
added value as corroborative evidence to arrive at
conviction. However, among both the victims and
accused, there were a significant 60 (9.91%) out of total
601 subjects showing mucopurulent discharge with a
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sexual history and all the subjects were given antibiotic
prophylaxis.
Currently, there exists no institutional policy of
antibiotic prophylaxis in the subjects who present to
the department of forensic medicine. They are usually
referred to the department of Obstetrics and Gynecology
for further management. Departments of forensic
medicine in only very few institutions are accepting
the cases for examination of rape and related sexual
offenses. There are several myths about sexually
transmitted diseases across the world including India
where traditional and varied cultural practices play a
major role in management of Gonorrhoeae. Symptomatic
males may try self treatment by scrubbing genitalia with
bleach, lemon juice, alcohol, earth, aloe vera, or Vicks
Vaporub. Some believe in the cleansing power of cow’s
urine and apply it to sores and in eyes for conjunctivitis.
Many girls believe that sexually transmitted diseases
can be contracted from dirty toilets and common
showers. A few also believe that oral contraceptives
provide protection against sexually transmitted disease.
It is the need of the hour, that the registered medical
practitioner entrusted with the responsibility of sexual
offense examination be extensively trained in the
diagnostic and therapeutic areas of management of rape
and related offenses. It needs to be explained to all the
patients that majority of the sexually transmitted
diseases are asymptomatic and can still have negative
consequences, and it is essential for the victim to report
any act of sexual assault to the medical and legal
authorities.
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ABSTRACT
Snake bite incidence is high in the rural parts of India, but reliable epidemiological data is scantily
available from the rural tropics where snake bites occur most commonly. Information on the number of
bites, envenomation, deaths and on the frequency of long term sequel due to snake bites are essential
for assessing the magnitude of the problem, planning healthcare and to create awareness of the
problem including training of medical staff to treat snakebites.
A prospective study was undertaken in Chitradurga to evaluate the demographics and seriousness of
the problem. Patients admitted to department of medicine for management of snake bites were studied.
Age pattern, snake bite as an occupation risk, and bite site analysis were done along with study of
commonly presenting clinical features. The importance of early presentation, institution of first aid and
manifestation of systemic complications were critically analyzed.
Keywords: Snake Bite Envenomation, Systemic Complications, Time Interval, Site of Bite.

INTRODUCTION
Snake bite death rates up to 5.4 per lakh and speak
of the magnitude of the problem and yet it has been
overlooked through the ages. Snakebite is responsible
for about 2.85%-5.3% of the mortality of total hospital
admission in India 1. Envenomation deaths from
snakebites are important public health problem in the
rural tropics. Population in these regions experience
high morbidity and mortality because of poor access to
health services which are often suboptimal and in some
instances due to scarcity of the antivenin which is the
only specific treatment2. The high mortality in India is
due to rural predominance of population, their
agricultural dependence and lack of immediate
treatment measures. But in spite of this, problem of
snakebite has been overlooked through ages.
Nearly 3500 species of snakes exist in the world.
India has remained notorious for its venomous snakes
and the effects of their bites. About 216 varieties of
snakes are listed and about 60 are venomous and of
these only 4 are commonly encountered as the cause of
death due to bite. Spectacled cobra (Naja naja), common
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krait (Bungarus caeruleus), saw-scaled viper (Echis
carinatus), Russell’s viper (Daboia russelii) and hump
nosed pit-viper (Hypnale hypnale) in the south-west
coast and Western Ghats have long been recognized as
the most important. They are Russell’s viper, Echis
carinatus (Viperidae), Cobras (Elapidae) and pit viper
(Crotalidae)3.
Few reliable incidence data are available from the
rural tropics where snake bites occur most commonly
and the data are mostly limited to a few developed
countries where bites are rare2. Information on the
number of bites, envenomation, deaths and on the
frequency of long term sequel due to snake bites are
essential for assessing the magnitude of the problem,
drawing up guidelines for management, planning
healthcare and training of medical staff to treat
snakebites. Hence the need for this study.
MATERIAL & METHOD
This prospective study was taken up by the
Department of Forensic Medicine, Basaveshwara
Medical College Hospital during January 2009 to
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December 2010. Fifty nine patients admitted to
department of medicine for management of snake bites
were considered for the study. Patients presented with
history of snake bite along with visible fang marks.
A detailed history of bite including time of bite, site
of bite, type of snake, first aid history, immediate
manifestation and history of treatment received, was
collected from each patient or patient’s attendant. A
detailed clinical examination of these patients was done
and clinical features noted.
Following criteria were taken into consideration to
differentiate snake bite with or without envenomation.
1. Presence of local swelling, blister or necrosis at or
around the site of bite.
2. Hypotension or shock
3. Features of hemotoxicity.
4. Features of neurotoxicity.
5. Features of cardiac toxicity.
Laboratory investigation findings like complete
blood picture, bleeding and clotting time, prothrombin
time, blood urea, serum creatinine, serum electrolytes
were noted along with electrocardiogram findings.
Bleeding time, clotting time and Prothrombin time were
repeated to evaluate the progress during and after
treatment. Clinical progress was assessed every day.
All the patients received polyvalent anti-snake venom
(ASV) as per grading and progression of signs and
symptoms. All patients received prophylactic
antibiotics; surgical intervention like fasciotomy was
done for patients who had severe local edema with
compartmental syndrome.

50 years was highest at 49, and these people remained
outdoors on work related purposes. The findings were
similar to the studies conducted by Nuchhi et al from
Gulbarga4, from North Karnataka region. The incidence
of snake bite in rural area was 91.42% while that in
urban area was only 8.57%. In both rural and urban
areas outdoor snake bites were more than indoor snake
bites which were accounting to less than 30% in total.
Out of the 59 cases, 50 (85.71%) cases were from
agricultural community and only 9 (14.29%) were from
other occupational background. These findings were
consistent with the study conducted by Lal and others5.
Thirty one snake bites (51.42%) occurred during day
and 28 bites (48.57%) during night time. The difference
between day time and night time was found to be almost
same. Analysis of site of bite showed 24 (40.67%) cases
were bitten on upper limb out of which 17 (28.81%)
cases were bitten on the palm, 5(8.47%) cases were bitten
on the forearm, and two (3.38%) cases were bitten on
the arm. Thirty five cases ((59.32%) cases were bitten on
the lower limb out of which majority of 22 cases
(37.28%) bites were on the feet, 7(11.86%) cases on the
calf, and three (5.08%) each of thighs and facial area.
Bite site analysis findings were similar to those studies
by Nuchhi et al. Patients with snake bite showed varied
constitutional symptoms like simple panic attack to
nausea, vomiting, abdominal pain and giddiness.
Rhodney6 and others in their studies presented pain as
common symptom among the victims, in our study 25
cases showed respiratory difficulties, and majority of
others showed classical neurological symptoms. It was
difficult to establish the type of snake whether it was
neurotoxic snake or hemotoxic snake, based on the
clinical features, since many of them showed mixed
features. Only 5 cases showed classical hemotoxic
features, and the patient attendants presented the viper
snake to the hospital, establishing that the bite was due
to a viper.

RESULTS & DISCUSSION
A total of 59 cases studied out of which 34(58%)
were males and 25(42%) were females. Age ranged from
12 to 65 years.
Age in Years

Number of Patients (%)

Table 1. Time interval between the bite and admission
in the hospital
Time interval (Hours)

No. of cases

Fatality

0-6

11

0

6-24

25

3

11-20

12(20.3%)

24-48

16

0

21-30

14(23.7%)

>48

7

0

31-40

10(16.95%)

41-50

8(13.5%)

51-60

9(15.25%)

61-70

6(10.3%)

TOTAL

59(100%)

The highest incidence of snake bite was observed in
the age group of 11 to 50 years (74.45%) and the lowest
incidence was seen in age group of 51 to 70 years (2555%). The incidence of snake bite among the age 11 to
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Table 2. Neurological findings
Neurological Findings

No. of cases

Percentage

Ptosis

31

51.4%

Dysphagia

23

40%

Dysphonia

17

28.5%

Altered sensorium

17

28.5%

Respiratory paralysis

13

22.85%
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Table 3. Bleeding disorder findings
Bleeding diathesis
Hematuria

No. of cases

Percentage

9

15.25%

Hematemesis

6

10.1%

Bleeding gums

5

8.47%

Malena

3

5.08%

Hemoptysis

3

5.08%

Cerebral hemorrhage

2

3.38%

Table 4. Urological findings
Urological Findings

No. of cases

Percentage

Oliguria

3

5.08%

Anuria

3

5.08%

Hematuria

5

45.25%

Table 5. Bite site pathology findings
Local findings

presented within 6 hours of bite did not have any
complications and prognosis was better. Systemic
involvement worsen the prognosis, the more severe the
systemic involvement, worse is the prognosis. There
was no relation between site of bite and severity of
envenomation.
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ABSTRACT
Drawing a public attention and awareness towards casualties is important to prevent unnatural deaths;
this possibly could reduce the incidence of such cases. This is a retrospective study (3 years & 3
months) conducted to understand the magnitude & pattern of medico-legal cases in this region of the
state.
In this study revealed that road traffic accidents 929 (75.3%) constituted the majority of medico-legal
cases out of 1510, followed by poisoning 149 (9.84%) and assault 74 (4.9%) respectively. Male
predominance is quite evident. The affected age group is 21-30 years 664 (44%) followed by 31-40 years
335 (22.18%) and were more prone to such casualties.
Keywords: Assault, Fall from height, Medico- legal case, Poisoning, RTA.

INTRODUCTION
A medico-legal case is a case of injury or illness
where the attending doctor, after eliciting history and
examining the patient, thinks that some investigation
by law enforcement agencies is essential to establish
and fix responsibility for the case in accordance with
the law of land.1
Injury is defined under section 44 IPC as “any harm
whatever illegally caused any person, in body, mind,
reputation or property”.2
In spite of recent advancement of technology in the
field of medical sciences, death and deformities due to
all causes, are yet to be controlled successfully; rather
incidences of road traffic accidents has been increasing
at an alarming rate in our country and also throughout
the world. 3
By the year 2020 it is estimated that in countries like
India, mortality from injury will be more than those
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from communicable diseases. Despite this
documentation, injuries are still not well recognized as
major public health problem in this country.4
Road traffic injuries account for 2.1% of global
mortality. The developing countries bear a large share
of burden and account for about 85% of the deaths as a
result of road traffic crashes.5 India account for about
10% of road accident fatalities worldwide.6
The present study is an attempt to address this
deficit in this zone by providing epidemiological
analysis of medico-legal cases. The accidental causes
from major part of this study, more attention has been
given to their evaluation and prevention.
MATERIAL AND METHOD
The study was retrospective analysis from 1st Jan
2009 to March 31 st 2012 of all medico-legal cases
admitted in emergency department of Harsha Hospital
Nelamangala, Bangalore rural. This institute is situated
in the Nelamangala, Bangalore rural area of Karnataka
along the side of National Highway (NH-4). The
collected data were analyzed and compared with other
studies.
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OBSERVATIONS AND RESULTS
Table 1. Gender wise distribution.
Sex

2009

2010

2011

2012 till March

Total

Percentage

Male

343

333

397

146

1219

80.72%

Female

79

70

114

28

291

19.28%

Total

422

403

511

174

1510

100%

Table 2. Age wise distribution.
Age in years

2009

2010

2011

2012 till March

Total

Percentage

12

13

15

5

45

3%
9.4%

0-10
11-20

37

36

50

18

141

21-30

174

184

218

88

664

44%

31-40

108

84

117

26

335

22.18%

41-50

51

38

64

25

178

11.67%

51-60

28

32

22

09

91

6.1%

61-70

8

10

19

03

40

2.60%

71-80

4

6

6

0

16

1.05%

Total

422

403

511

174

1510

100%

Table 3. Year wise distribution of cases.
2009
Sl. No

Type of cases

1

RTA

2
3
4
5

2010

Male

Female

Total

Percentage

Male

Female

Total

Percentage

243

58

301

71.82%

242

52

294

72.95%

Poisoning

41

15

56

14.27%

27

8

35

8.68%

H/o Fall

14

2

16

4.29%

9

1

10

2.48%

Snake bite

1

0

1

0.02%

4

3

7

1.73%

Assault

27

1

28

6.8%

21

3

24

5.95%

6

Brought dead

9

2

11

2.60%

9

1

10

2.48%

7

Burns

1

1

2

0.04%

0

2

2

0.5%

8

Industrial accidents

3

0

3

0.07%

17

0

17

4.2%

9

Hanging

3

0

3

0.07%

3

0

3

0.78%

10

Electrical injuries

1

0

1

0.02%

0

0

0

0

11

Self inflicted injuries

0

0

0

0

0

0

0

0

12

Alcohol case

0

0

0

0

1

0

1

0.25%

Total

343

79

422

100%

333

70

403

100%

Table 4. Year wise distribution of cases.
2011

2012 Till March

Sl. No

Type of cases

Male

Female

Total

Percentage

Male

Female

Total

Percentage

1

RTA

312

75

387

75.75%

132

22

154

88.5%

2

Poisoning

27

26

53

10.4%

2

3

5

2.9%

3

H/o Fall

18

2

20

3.92%

2

2

4

2.25%

4

Snake bite

6

2

8

1.86%

0

0

5

Assault

14

4

18

3.8%

4

0

4

2.25%

6

Brought dead

4

1

5

0.09%

2

0

2

1.15%

7

Burns

0

0

0

0

0

0

0

0

8

Industrial accidents

11

1

12

2.58%

2

0

2

1.15%

9

Hanging

2

2

4

0.8%

1

0

1

0.6%

10

Electrical injuries

2

0

2

0.4%

1

0

1

0.6%

11

Self inflicted injuries

0

1

1

0.2%

0

1

1

0.6%

12

Alcohol abuse

1

0

1

0.2%

0

0

0

0

397

114

511

100%

146

28

174

100%

Total
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Table 5. Total year wise (2009to 2012 till March) distribution of cases.
Sl. No

Type of cases

1

RTA

Males

Females

Total

Percentage

929

207

1136

75.3%

2
3

Poisoning

97

52

149

9.84%

H/o fall

43

7

50

3.23%

4
5

Snake bite

11

5

16

1.06%

Assault

66

8

74

4.9%

6

Brought dead

24

4

28

1.82%

7

Burns

1

3

4

0.26%

8

Hanging

9

2

11

0.73%

9

Electrical injuries

4

0

4

0.26%

10

Industrial accidents

33

1

34

2.2%

11

Self inflicted injuries

0

2

2

0.2%

12

Alcohol abuse

2

0

2

0.2%

1219

291

1510

100%

Total. No. of cases

DISCUSSION
In the present study 1510 medico-legal cases were
admitted in emergency department of Harsha Hospital
Nelamangala, Bangalore rural during the period of 3
years and 3 months (1st Jan 2009 to 31st March 2012).
Road traffic accidents comprised of maximum number
of cases 1136 (75.3%) followed by poisoning 149 (9.84%)
and assault 74 (4.9%). A study by Garg V and Verma SK
had findings with RTA followed by poisoning and fall
from height.7
There is overwhelming majority of the male victims
929 (81.77%), consistent with other studies. 5-10 It is due
to greater male exposure on roads, construction area
and farms.
The most common age group affected was 21-30
years, included 664 (44%) and next age is 31-40 years
335 (22.18%). This is consistent with the studies
available in India and other countries.8-13 except 31- 40
years. Males between 10 to 39 years of age are most
likely to be victims. 14 A study by Agnihotri the
commonest age group was 16-30 years and most
common cause was road traffic accident followed by
acts of violence.15 It is consistent with our findings. This
age group is the most active phase of life, physically
and socially and hence outnumbers the other age
groups.
CONCLUSION
The present study shows that road traffic accidents,
poisoning and assault were maximum when compared
to other cases. This is continue to be a growing menace,
incurring heavy loss of valuable man power and
human resources in the form of death and disability
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along with a corresponding drain of potential economic
growth.
The basic principles of injury prevention are
education, engineering, uniform enforcement of law and
order, pre-hospital care and evaluation. Proper
education, training for safety standards and behavior
modification are interlinked; and are required to be
implemented in the community to prevent all kinds of
injuries including domestic violence. In our opinion,
the above considerations certainly are result oriented
and will be extremely helpful to manage the health of
all communities.
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ABSTRACT
Introduction: Law has not tried to define death. By Black's law dictionary, death means "cessation of
life or ceasing to exist". Medico-legal definition of death is 'permanent and irreversible cessation of
functions of the three interlinked vital systems of the body which are called the tripod of life, namely the
nervous, circulatory and respiratory systems'.
Objectives: 1. To study the autopsy diagnosis of cause of death. 2. To compare the clinical and autopsy
diagnosis of cause of death. 3. To evaluate the accuracy of clinical diagnosis of cause of death.
Results: During the present study period, a total of 100 medicolegal autopsies were conducted. Out of
these, 58 (58%) cases were Road Traffic Accident (RTA), burns cases were 24(24%) followed by poisoning
cases 8 (8%). There were 4 cases of fall from height (4%), snake bite 3 (3%) cases and 3 (3%) hanging
cases.
Discussion: It was observed that in 6 (10%) cases out of 58 cases of the total RTA cases, there was
discordance regarding the opinion of cause of death. In the other 52 cases i.e. in 90% of the cases there
was complete agreement with respect to the cause of death.
Conclusion: From this study it is concluded that medico legal autopsies revealed many unexpected
findings that are of clinical importance, and a continued emphasis on autopsy correlation is necessary
for the improvement of the quality of patient care.
Keywords: Cause of Death, Road Traffic Accident, Burns, Poisoning, Fall from Height, Snake Bite, Hanging.

INTRODUCTION
Law has not tried to define death. By Black’s law
dictionary, death means “cessation of life or ceasing to
exist”. Medico-legal definition of death is permanent
and irreversible cessation of functions of the three
interlinked vital systems of the body which are called
the Bishop’s tripod of life, namely the nervous,
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circulatory and respiratory systems. This medico-legal
definition is also known as somatic death or clinical
death or systemic death.1
Historically the concept of death was that of “heart
and respiration death”. 2 Despite medical and
technologic advances, clinicians may misdiagnose a
patient’s situation and the cause of death. Autopsy is
valuable in uncovering the most frequent diagnostic
pitfalls.3
Autopsy has long been regarded as an important
tool for confirming the clinical cause of death, education
and quality assurance. Concerns surrounding
informed consent and the retention of organs have
heightened clinicians’ anxieties in requesting
permission to perform an autopsy.4 So this study was
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done to compare the clinical and autopsy diagnosis of
cause of death and to evaluate the accuracy of clinical
diagnosis of cause of death.
METHODOLOGY
The present study is a cross-sectional study. The
study material comprised of all medico legal cases who
were admitted and who succumbed and subsequently
autopsied at the KLES’s Dr Prabhakar Kore Hospital &
Research Centre, Belgaum, during the period from 1st
January 2008 to 31st December 2008.
RESULTS

During the present study period, a total of 100
medico-legal autopsies were conducted. Out of which
58 cases were of fatal Road Traffic Accident (58%), Burns
cases were 24(24%) followed by 8 poisoning cases (8%).
There were 4 cases of fall from height (4%), snake bites
3 (3%) cases and hanging 3 (3%) cases.
Table 1. Profile of autopsy diagnosis of Cause of death
for fatal RTA cases:
In 85% of cases the cause of death was intracranial hemorrhage
followed by hemorrhagic shock (7%), spinal cord contusion
(5%) and septicemia (3%).
No. of cases

Intracranial hemorrhage
Hemorrhagic shock

It was observed that, in 6 out of 58 cases amounting to 10% of
the total RTA cases there was total disagreement regarding the
opinion of cause of death. In the rest of the cases 52 (90%)
there was total agreement.
Clinical cause

Autopsy cause

No. of

of death

cases

Aspiration pneumonia

Intracranial hemorrhage

01

Pneumonia

Intracranial hemorrhage

02

of death

Multi organ failure

Intracranial hemorrhage

01

Pneumothorax

Intracranial hemorrhage

01

Hemorrhagic shock

01

Pulmonary embolism

Profile of medico legal autopsies conducted during
the study period:

Cause of death

Table 3. Profile of comparison between the autopsy
diagnosis and the clinical diagnosis for fatal RTA cases:

Table 4. Profile of autopsy diagnosis of Cause of death
for Burns:
Out of 24 Burns cases, cause of death in maximum number of
cases was septicemic shock in 17 cases (70.9%) followed by
hypovoluemic shock in 6 cases (25%), neurogenic shock in 1
case (4.1%).
Cause of death

No. of cases

Percentage

Septicemic shock

17

70.9

Hypovoluemic shock

06

25

Neurogenic shock

01

4.1

Total

24

100

Table 5. Profile of clinical diagnosis of Cause of death:

Percentage

49

85

04

07

In this study, the clinical diagnosis of cause of death was
septicemic shock in 17 cases (70.9%) followed by hypovoluemic
shock in 6 cases (25%), neurogenic shock in 1 case (4.1%).

Spinal cord contusion

03

05

Septicemia

02

03

Cause of death

No. of cases

Total

58

100

Septicemic shock

17

Hypovoluemic shock

06

25

Neurogenic shock

01

4.1

Total

24

100

Table 2. Profile of clinical diagnosis of Cause of death
for fatal RTA cases:
In this study, the clinical diagnosis of cause of death was
intracranial hemorrhages in 75% of cases followed by septicemia
and spinal cord contusion 5% cases. Hemorrhagic shock and
pneumonia was given as cause of death for 3% cases. Aspiration
pneumonia, multi organ failure, pulmonary embolism,
pneumothorax were given as cause of death for each case.
Cause of death

No. of cases

Percentage

Intracranial hemorrhage

44

75

Septicemia

03

05

Spinal cord contusion

03

05

Hemorrhagic shock

02

03

Pneumonia

02

03

Aspiration pneumonia

01

02

Multi organ failure

01

02

Pulmonary embolism

01

02

Pneumothorax

01

02

Total
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58

66

Percentage
70.9

Profile of comparison between the autopsy diagnosis
and the clinical diagnosis for burns cases.
It was observed that there was total agreement in
the opinion for the cause of death between the autopsy
diagnosis and the clinical diagnosis.
Table 6. Profile of autopsy diagnosis of Cause of death
for Poisoning:
In our present study, cause of death in all the 8 (100%)
poisoning cases was due to organo phosphorous poisoning.
Cause of death

100

No. of cases

Percentage

Organophosphorous
poisoning

08

100

Total

08

100
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Table 7. Profile of clinical diagnosis of Cause of death
for poisoning cases:

In our present study, the cause of death in all cases
was neurotoxic snake bite.

In present study, cause of death was Organophosphorous
poisoning in 7 cases (87.5%) followed by aluminium phosphide
poisoning in 1 case (12.5%).

Profile of comparison between the autopsy diagnosis
and the clinical diagnosis for snake bite cases:

Cause of death

It was observed that in all cases there was total
agreement in the opinion for the cause of death between
the autopsy diagnosis and the clinical diagnosis.

No. of cases

Percentage

Organophosphorous
poisoning

07

87.5

Aluminium phosphide
poisoning

01

12.5

Total

08

100

Profile of comparison between the autopsy diagnosis
and the clinical diagnosis for poisoning cases:

Table 10. Profile of autopsy diagnosis of Cause of
death for hanging cases:
In our present study, there were 3 cases of hanging. The cause
of death in all the cases was hypoxic ischemic encephalopathy.
Cause of death

It was observed that in 7 cases there was total
agreement in the opinion for the cause of death between
the autopsy diagnosis and the clinical diagnosis. In
only one case clinical cause of death was given as
aluminium phosphide poisoning, whereas the autopsy
diagnosis was organo phosphorous poisoning which
was confirmed by chemical analysis report.
Table 8. Profile of autopsy diagnosis of Cause of death
for fall from height cases:
There were total 4 cases of fall from height. The cause of death
was hemorrhagic shock in 3 cases (75%) and intracranial
hemorrhage in 1 case (25%).
Cause of death

No. of cases

Percentage

Hemorrhagic shock

03

75

Intracranial hemorrhage

01

25

Total

04

100

Profile of clinical diagnosis of Cause of death for fall
from height cases:
In our present study, cause of death was
hemorrhagic shock in 3 cases (75%) and intracranial
hemorrhage in 1 case (25%).
Profile of comparison between the autopsy diagnosis
and the clinical diagnosis for fall from height cases:
It was observed that in all cases there was total
agreement in the opinion for the cause of death between
the autopsy diagnosis and the clinical diagnosis.
Table 9. Profile of autopsy diagnosis of Cause of death
for snake bite cases:
In our present study, there were 3 cases of snake bite. The
cause of death in all cases was neurotoxic snake bite.
Cause of death

No. of cases

Percentage

Neurotoxic snake bite

03

100

Total

03

100

Profile of clinical diagnosis of Cause of death for snake
bite cases:
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No. of cases

Percentage

Hypoxic ischemic
encephalopathy

03

100

Total

03

100

Profile of clinical diagnosis of Cause of death for
hanging cases:
In the present study, the cause of death in all cases
was due to hypoxic ischemic encephalopathy.
Profile of comparison between the autopsy diagnosis
and the clinical diagnosis for hanging cases:
It was observed that in all cases there was total
agreement in the opinion for the cause of death between
the autopsy diagnosis and the clinical diagnosis.
DISCUSSION
It was observed that in 6 (10%) cases out of 58 cases
of RTA there was discordance regarding the opinion of
cause of death. In the other 52 cases i.e. in 90% of the
cases there was complete agreement with respect to the
cause of death. In a study conducted at Dundee on
motor neuron disease the clinical diagnosis was
confirmed at autopsy in 44 (100%) cases out of 44 cases,
which matches with our study of 90% of total
agreement.5
In another study conducted at Manhasset there were
5 cases (10%) where autopsy revealed a major finding
related to the cause of death that, if known prior to death,
would have altered management.6
In a study conducted at Kharianin in 15% of the
cases there was discrepancy in diagnosis of cause of
death between the clinical and the autopsy diagnosis
which matches with our study. 7
In a study conducted at Mexico, clinical diagnosis
successfully addressed the cause of death in 40% of the
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cases. Low values for concordance between clinical
diagnosis and autopsy diagnosis were present in 60%
of the cases.8
In another study conducted at 248 institutions in
America, at least one major unexpected finding that
contributed to patient’s death was discovered in 39.7%
of the total autopsies conducted, which are against our
study findings. 9
In a study conducted at Cleveland the discordance
between clinical and autopsy diagnosis was 19.8%
cases, in 44.4% of the discordant cases, management
would have been modified had the autopsied diagnosis
been made premortem.10 In a study conducted at Brazil
there was disagreement in 72% of the cases between
the clinical diagnosis and the autopsy diagnosis. 11
In present study, out of 24 burns cases the cause of
death was septicemic shock in 17 cases (70.9%)
followed by hypovoluemic shock in 6 cases (25%),
neurogenic shock in 1 case (4.1%). In the study
conducted at Chandigarh septicemia was the cause of
death in 65% of the cases.13 In a study at Manipal the
majority of the deaths 50.9% were due to septicemia.13
In present study, the cause of death in poisoning
cases was organophosphorous poisoning in all the 8
cases (100%). This matches with the study conducted
at Davangere, where the cause of death due to
Organophosphorous poisoning was 73.14%.14 In a
study at Manipal, toxicological report showed positive
for organophosphorous poisoning in 70% of cases.15
In present study, out of 4 cases of fall from height,
the cause of death was hemorrhagic shock in 3 cases
(75%) and intracranial haemorrhage in 1 case (25%). In
the study conducted at Jammu, the cause of death was
spinal cord injury in 75% of cases.16
In the present study, hypoxic ischemic
encephalopathy was the cause of death in all 3 hanging
cases (100%). In the study conducted in India it was
concluded that hanging leads to hypoxic ischemic
encephalopathy.17
CONCLUSION
From this study it is concluded that medico legal
autopsies revealed many unexpected findings that are
of clinical importance and a continued emphasis on
autopsy correlation is necessary for the improvement
of the quality of patient care.
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The overall disagreement for the diagnosis of cause
of death between clinical and autopsy diagnosis was
in 7(7%) cases, out of 100 cases studied. In these cases,
knowledge of the correct diagnosis would have altered
therapy. Comparison between the clinical and autopsy
diagnosis of cause of death in both medico-legal
autopsies and the clinical autopsies should be
encouraged.
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ABSTRACT
In cases where death follows surgical procedure the cause of death would be generally viewed as a
complication of the surgical or anaesthetic procedure.
Though rare, death can occur due to some unforeseen fatal complications, which will pose a lot of
medico-legal implications.
The (functional causes) of post-operative colonic obstruction, complicating surgical procedures
especially of pelvic organs is very uncommon but can neither predicted nor prevented even by a
competent surgeon who exercises reasonable care, skill during pre, per or post operative periods.

INTRODUCTION
As approaching pelvic organ is an extraperitoneal
approach and lack of bowel manipulation it would be
unexpected for the patient to suffer any complications
related to bowel either large or small. Few cases of large
bowel obstruction were reported as complications after
caesarean section. The causes of obstruction can be
mechanical or functional. Common mechanical
etiologies include adhesions (58%), volvulus (24%) and
intussusception (5%). Most common causes of
functional etiology include paralytic ileus and Ogilvie’s
syndrome (Acute colonic pseudo-obstruction), though
rare entities. The worst sequelae of the obstruction is
perforation, cecum being the vulnerable part with the
thinnest part of large bowel, less possibility of
developing collateral circulation, with very high
mortality rate.
CASE HISTORY
A 22-years pregnant female admitted to hospital with
labour pains, after failed induction, on the following
day emergency LSCS was done and a healthy male child
was delivered.
On first post-operative day, she developed pain
abdomen, bloating and distention. On clinical
examination, consultant Gastroenterologist found
decreased bowel sounds, x-ray of abdomen has not
showed any obvious abnormality other than few air
fluid levels. She was managed conservatively.
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On third post-operative day, pain abdomen,
increased in severity, radiograph of abdomen revealed
free air under diaphragm and ultrasonography revealed
distended large bowel loops and was diagnosed as
large bowel obstruction. Computed tomography of
Abdomen showed cecal perforation.
Exploratory laparotomy was done on the same day
under general anaesthesia. The next day she died of
septicemic shock due to cecal perforation.
Autopsy was conducted on the following day
revealed inflamed cecum, stigmata of peritonitis and
cause of death was confirmed as peritonitis due to cecal
perforation. Pelvic cavity was from bleeding or
infection.
DISCUSSION
Patients with colonic obstruction may be
asymptomatic before caesarean section, but these cases
will present after caesarean section without any
symptoms during pre-operative period. Diagnosing
colonic obstruction is not clinically evident during
pregnancy due to distended gravid uterus obscuring
the bowel. Even symptomatic like vomitings, abdominal
distension, pain abdomen will be generally attributed
to the sequalae of pregnancy.
The incidence of colonic obstruction during
pregnancy though meniscal carries mortality of about
30 – 46%.
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In the past published cases, the etiology of post
caesarean bowel obstruction mentioned as paralytic
ileus (33%), oglvies syndrome (24%), volvulus (9.5%)
remained unknown.
If the cause of bowel obstruction is mechanical can
be easily diagnosed. But it is very difficult to identify
functional causes, like paralytic ileus, Ogilives
syndrome also called pseudocolonic obstruction can
go undetected even with proper care.
Parlaytic ileus is a temporary condition
characterized by absent bowel sounds, abstipation (no
flatus, no fecus). In this, patient can have vomiting,
won’t pass motion or flatus.
In case of Oglives syndrome, patient will pass
motion and the clinical picture will not poke towards
bowel obstruction though there is decreased motility of
gut and the incidence is very small; it is possible to
miss the diagnosis even with proper care and
precautions.
In such cases, there is possibility of claims of
negligence on part of doctor, missing a diagnosis which
is unforeseen, and extremely rare in occurrence will
come under error of diagnosis, calculated risk and also
medical maloccurances unless there is gross deviation
from routine norms of care either by omission or
commission which won’t come under medical
negligence.

2.

3.
4.

5.
6.

7.

8.
9.

10.

11.
12.

CONCLUSION

13.

In this present case, the death of this pregnant lady
post operatively after caesarean section is due to a rare
post-operative complication, which is functional in
etiology, with obscure clinical presentation.

14.

In this case, the cause of death perceived to be due to
an Oglivies Syndrome, a rare post caesarian
complication or paralytic ileus leading to caecal
perforation can’t be prevented even with reasonable
skill and care which do not account for negligence on
part of treating doctors.
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ABSTRACT
Histopathological examination of heart autopsies is routinely done in medicolegal cases to ascertain
the cause of death. Cardiovascular disease is a class of diseases that involves the heart or blood vessels
(arteries and veins). They remain the leading cause of deaths worldwide. It is also a major cause of
disability. Heart autopsies are a great learning tool for clinicians, pathologists as well as forensic
experts. The cardiac autopsies may have changed very little during the last 50 years , the pathologists
role on cardiac team has changed dramatically . Present study was done between the period of 2009 2011 consisting of 50 cases highlighting the importance of heart autopsies to establish the cause and
mode of death as well as a magnificent learning tool. Cardiomegaly was found to be the most common
disease entity followed by myocardial infarction in the present study.
Keywords: Autopsy, Cardiovascular Diseases, Cardiomegaly
INTRODUCTION

MATERIALS AND METHOD

Cardiovascular diseases remain the biggest cause
of death worldwide. More people die annually from
cardiovascular diseases than from any other cause. An
estimated 17.3 million people died from cardiovascular
diseases in 2008 representing 30% of all global deaths.
Approximately half of all cardiac deaths can be
classified as sudden cardiac deaths. Sudden cardiac
death is an unexpected death due to cardiac causes
occurring in a short time period (generally within 1
hour of symptom onset) in a person with known or
unknown cardiac disease. 1 The role of endomyocardial
biopsy in the diagnoses of cardiovascular diseases
remains controversial, and the practice regarding these
biopsies varies widely even among cardiovascular
centers of excellence.2 However autopsy remains the
standard tool to establish the cause and mode of death
and to study the disease process in situ and enriching
medical knowledge & to highlight various rare
diagnoses which are made on histopathology.

The present study is a prospective study done
between the periods of 2009 – 2011 in which 50 heart
autopsies received in the department of pathology were
studied. The heart autopsies were received in 10%
formalin solution.

The present study on heart autopsies was conducted
to evaluate the cause and mode of death and to
acknowledge the present scenario of cardiovascular
diseases. Cardiomegaly was found to be the most
common disease entity followed by myocardial
infarction in the present study.
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In each case the important information such as age,
sex, clinical findings, suspected cause of death and postmortem findings were provided by forensic experts in
the post mortem papers.
The gross examination especially of heart autopsy
is very important and special emphasis was given on
it. Each heart was grossed adopting the traditional
method of opening the heart in the direction of flow.
The parameters recorded were weight of heart, left
ventricular wall thickness, right ventricular wall
thickness, condition of valves, condition of main vessels
including right & left coronaries, aorta & pulmonary
trunk, assessment of chamber size and assessment of
papillary muscles & chordiae tendinae. Representative
sections were taken for histopathological examination.
Then after subjecting the tissue sections to routine tissue
processing, staining with haematoxylin & eosin was
done.
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Finally, the gross findings and the histopathological
findings were recorded & correlated in each case to put
a special emphasis to know the cause and mode of
death.
RESULTS
The study is conducted in the Department of
Pathology between the period of 2009 – 2011, in which
50 heart specimens received in autopsies were studied.
A wide spectrum of heart diseases were diagnosed
during the study which revealed maximum cases of
cardiomegaly (16%) followed by myocardial infarction
( 14% ), mural thrombus ( 06% ), fibrosis ( 06% ), and a
rare diagnosis of neutrophilic myocarditis .

Cardiomegaly (16%) (Fig.-1) was the most common
diagnosis and is made on gross examination of heart
autopsies. Out of the 8 cases 50% showed myocardial
infarction. After cardiomegaly, myocardial infarction
(14%) (Fig.-2) was the second most common diagnosis.
Atherosclerotic changes were seen in the coronaries in
all the cases. All the diagnoses were made on
histopathological grounds only.

The age range in the present study was wide and
included heart autopsies from one day old to 75 years
old. Maximum heart autopsies were received between
2nd- 4th decade with mean age being the 39±2 yrs (table
no.1).
Table 1. Age wise distribution of heart autopsies
Age (years)

Total No.
of Cases

Percentage
of cases

0-9

02

4%

10-19

0

0%

20-29

12

24%

30-39

12

24%

40-49

09

18%

50-59

06

12%

60-69

08

16%

70-79

01

2%

80-89

0

0%

90-100

0

0%

Total

50

100%

Fig. 1. Gross appearance of enlarged Heart (Cardiomegaly)

The present study showed a wide spectrum of
histopathological diagnoses (table no. 2)
Table 2. Distribution of cases according to
histopathological diagnosis.
S. No.

Diagnosis

No. of cases

Percentage

1.

Fig. 2. Myocardial Infarction: sections showing areas of necrosis

Cardiomegaly

04

08%

2.

& infiltrate consisting predominantly of lymphocytes (H&E

Cardiomegaly with
Myocardial infarction

04

08%

3.

Myocardial infarction

03

06

4.

Mural Thrombus

03

06%

5.

Fibrosis

03

06%

6.

Neutrophilic myocarditis

01

02%

7.

Fatty infiltration

01

02%

8.

Congestion

12

24%

9.

Unremarkable

14

28%

10.

Autolysed

05

10%

11.

Total

50

100%
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X100)

Next followed the mural thrombus and fibrosis
which share the same percentage (6%). The diagnosis
of mural thrombus was made on gross examination
and was confirmed microscopically, while the diagnosis
of fibrosis was made solely on histopathological
grounds.
A rare diagnosis of neutrophilic myocarditis (2%)
(Fig.-3) was also made in a young male of 25 yrs. An
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occasional case (2%) showed fatty infiltration in
myocardium. 24% cases showed congestion and in 14
heart autopsies, no remarkable pathology was found.

Fig. 3. Sections from myocardium showing inflammatory
infiltrate consisting

After cardiomegaly, myocardial infarction (14%) was
the most common diagnosis which was made on
histopathological examination only. Coronary artery
disease was found in all the cases. The results were in
disconcordance with a population based study done
by Rao B H, Sastry B K, Chugh SS et al who found
incidence of MI to be 33.5% and coronary artery disease
( CAD) was observed in 38% of the cases. 6 In a study
done by Chaturvedi M, Satoskar M et al and Burke V,
Farb A, coronary atherosclerosis was found to be by far
the most common finding in cases of sudden cardiac
death ( SCD). 7,8

predominantly of neutophils with foci

of microabscesses (H& E X100)

Five heart autopsies received were found to be
partially or completely autolysed and major cause was
lack of use of proper fixative.
DISCUSSION
Histopathological examination of heart autopsies
is a magnificent learning tool which throws light on
possible causes of death. Cardiovascular diseases
comprise the most prevalent serious disorders and the
leading cause of death worldwide. The present study
on heart autopsies was done to know the present
scenario of heart diseases and in predicting the role of
heart autopsy in evaluating the cause of death. Deaths
due to non-cardiac causes were excluded.
A B Akosa and H Armah did a 3 year prospective
autopsy on 10792 cases and found cardiomegaly 12.2
% of the cases which was almost comparable to results
in the present study
(16 %). 3 Cardiomegaly was found to be the most
common disease entity in the present study and was
made on gross examination of heart autopsies.
According to Hudson, adult heart weight is reached
between the ages 17 & 23 years. Adult male heart weigh,
0.45% body weight average 300 grams, range 250-350
grams. Adult female heart weigh, 0.40% body weight,
averages 250 grams, range 200-300 grams. 4 Waller et al
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in an autopsy study of 40 subjects concluded that
increased heart weight was more than 350 grams in
women and more than 400 grams in men. 5 To qualify
for cardiomegaly the same criterion was adopted in the
present study. In 50% cases of cardiomegaly, the
underlying cause of death was found to be myocardial
infarction which was contrary to study by A B Akosa
and H Armah in which IHD accounted for only 3.3% of
the cases.3
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A.G. Shaper , M.S.R. Hutt and et al found
endomyocardial fibrosis to be relatively common form
of heart disease. 9 It accounted for some 10% of heart
diseases seen at necropsy in Kampala ( Davies, 1961). 9
In contrast Fibrosis accounted for only 6 % in our study.
6% of heart autopsies revealed mural thrombus, all in
right ventricles.
In the present study a rare diagnosis of Neutrophilic
myocarditis (2%) was made. Neutophilic myocarditis
has to be differentiated from myocardial infarction as
in both the conditions patient presents with similar
signs and symptoms and they can be differentiated only
on histopathological grounds. 10,11, 12
CONCLUSION
Histopathological examination of heart autopsies
is mandatory to unveil the concealed morbid substrate
and a great learning tool for pathologists, forensic
experts as well as clinicians. The underlying pathology
in sudden cardiac deaths and many rare incidental
diagnoses are made & confirmed on histopathological
examinations. The various histologic changes seen in
myocardial infarction and in cardiomyopathies is a
good learning aid.
So emphasis should be put on histopathological
examination of heart autopsy in a person dying with
known / unknown cardiac causes so that exact data of
heart diseases could be prepared and cause of death
could be correctly evaluated.

2/23/2013, 12:07 PM

Indian Journal of Forensic Medicine & Toxicology. January-June., 2013, Vol.7, No. 1 75

REFERENCES
1.

2.

3.

4.

5.

6.

7.

Goldstein S : The necessity of a uniform definition
of sudden coronary death : witnessed death
within 1 hour of the onset of acute symptoms. Am.
Heart J 103 : 156 ,1982 .
LT Cooper , KL Baughman , AM Feldman : Role of
Endomyocardial biopsy in the management of
cardiovascular disease .American Heart
association 2007 ; 116 : 2216-2233 .
AB Akosa and H Armah . Cardiomegaly in
Ghana: An autopsy study. Ghana Med. J. 2005
Dec. ; 39 ( 4 ) : 122 – 127 .
Hudson R . In cardiovascular pathology I. London:
Edward Arnold ; 1965 .Structure and function of
the heart .
Waller BF, Roberts WC . Cardiovascular disease
in the very elderly. Analysis of 40 necropsy
patients of 90 year or older. Am J Cardiol. 1983; 51:
403-421 [ Pubmed].
Rao B H, Sastry BK, Chugh SS et al .Contribution
of sudden cardiac death to total Mortality in
India – a population based study . Int J Cardiol2012 , 154 (2) : 163-7.
Chaturvedi M, Satoskar BK, Khare MS et al.
Sudden , unexpected & natural death in young

18. kanwaldeep--72-75.pmd

75

adults of age between 18 & 35 years. A
clinicopathological study.Indian J Pathol
Microbiol 2011 ; 54 : 47 - 50 .
8.
Burke V , Farb A. Sudden cardiac death .
Cardiovascular pathology . Philadelphia ; W.B.
Saunders Company ; 2001 p 343 – 345.
9.
A.G. Shaper , M.S.R. Hutt , and R. M. Coles .
Necropsy study of Endomyocardial fibrosis and
Rheumatic Heart disease in Uganda. 1950 – 1965.
Brit. Heart J ; 1968,30, 391.
10. Silverman AJ, Kapadia N, Borin AJ: Acute
myocarditis presenting as Acute myocardial
infaraction.J Am Osteopath Assoc.1995,Apr 95
(4):278-80
11. Goland S, Luthringer D, Shirvani V, Trento A, Czer
L.S. An unusual case of allograft
neutrophilic myocarditis mimicking acute
myocardial infarction in a post –heart transplant
patient. J Heart Lung Transplant 2009 Aug; 28 (8):
843-846
12. Beqieneman MP, Van de Goot Fr, Vander Bilt IA et
al. Pulmonary embolism causes endomyocarditis
in the human heart. Heart 2008 Apr,94 (4): 450456. Epub 2007 Jul.23

2/23/2013, 12:07 PM

76 Indian Journal of Forensic Medicine & Toxicology. January-June., 2013, Vol.7, No. 1

A Study of Histopathological Examination in
Medico-legal Autopsies in Faridkot, Punjab
Kanwardeep Kaur Jhajj1, Sarita Nibhoria2, Samarjit Kaur Sandhu3, Navtej Singh Bamra3, Preeti Padda4
Assistant Professor, Department of Pathology, 2Associate Professor, 3Professor, Department of Pathology, 4Assistant
Professor Department of Community Medicine GGS Medical College & Hospital, BFHUS, Faridkot, Punjab

1

ABSTRACT
Histopathological examination of medicolegal autopsies is done to establish the cause of death when
autopsy surgeon recognizes any morbid anatomical changes in tissue and suspects that it may be
reason of death. But many incidental findings have been highlighted on histopathological examinations
which have proven to be great learning tools for the pathologists as well as the forensic expert. Present
study was done between the period of 2008-2011 consisting of 100 cases expressing the importance of
histopathological examination of viscera not only to ascertain the cause of death but also a great
learning tools and highlighting various rare diagnosis which can be made only on histopathology.
Histopathological examination is important for accumulation of mortality statistics which are essential
for public health and health service planning.
Keywords: Histopathology, Autopsy, Medicolegal, Mortality
INTRODUCTION
Autopsy (autos = self; opis = view) literally means
to see for one self. A medicolegal autopsy is a special
type of scientific examination of a dead body carried
out under laws of state mainly for the protection of its
citizens and to assist the identification and protection
of guilty in cases of unnatural deaths.1 It is carried for
clinical as well as medicolegal purposes. Clinical
autopsy is also termed as pathological autopsy which
is carried out to diagnose the cause of death when
antemortem efforts have failed. Many times
pathological autopsy is done despite having
establishing the cause of death only to study the disease
process in situ, thus enriching medical knowledge and
also to highlight various rare diagnosis which are made
on histopathology.2
Medicolegal autopsy is performed with aim of
providing answers to questions about identity, cause
of death, time of death and circumstances of death. But
many times medicolegal autopsy by a forensic expert
may turn out to be a purely clinical autopsy particularly
in cases of sudden death.2, 3
Histopathological study is of great importance in
improving the diagnostic setup for clinical assessment.4
Many authors have highlighted the utility of
histopathological findings in death particularly due to
electrocution and poisoning.5, 6, 7 But there are many
authors with contradictory belief who think that
histopathological examination is not a very useful
option in medicolegal autopsies.8

19. Kanwardeep Jajhi--76-81.pmd

76

The aim of present study is to highlight the
importance of histopathological examination of viscera
in medicolegal autopsies is not only to aid in
ascertaining the cause of death but also a learning tool
and stressing upon the fact that various rare diagnosis
were made with help of histopathological techniques
thus enriching the medical knowledge.
MATERIAL AND METHOD
The present study is a prospective study done
between period of 2008-2011 in which 100 cases
received in department of Pathology were analyzed
with reference to light microscopic changes. In each
case the clinical findings (age, sex, clinical findings,
suspected cause of death and post mortem findings)
were obtained from the post mortem papers and police
papers send with the viscera. The viscera was received
in 10% formalin solution and then after tissue
processing routine staining using haematoxylin and
eosin dyes was done. Ancillary aids like special stains
e.g. PAS (Periodic acid Schiff) was used according to
need of case. Histopathological findings were recorded
in each case with special emphasis on diagnosis i.e.
cause of death.
RESULTS
This study is conducted during period of 2008-2011
in which 100 cases received in department of pathology
were studied. Male preponderance was noted with male
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to female ratio of 6.1: 1. Age wise distribution showed
highest incidence in 4th -5th decade (21%) with mean
age of presentation being 44.4 ± 4.2 years. Youngest
was a newborn 1 day old and oldest being 100 years
old.

system affected. Cardiomegaly (10.4%) was the most
common diagnosis followed by myocardial infarction
(8.8%) (Fig.-1), atherosclerosis (3.2%), thrombus (0.8%)
and giant cell myocarditis (0.8%).

In comparison to system wise division it was noted
that maximum cases were seen in cardiovascular
system (24.8%) followed by renal system (24%), liver
(9.6%) and respiratory system (8.0%). The present study
showed a wide spectrum of histopathological diagnosis
(table No. 1).
Table 1. Distribution of cases according to
histopathological diagnosis
Diagnosis

Number
of cases

Percentage
of cases

Acute Tubular Necrosis (ATN)

28

22.40%

Congestion

18

14.40%

Cardiomegaly

13

10.40%

Myocardial Infarction

11

8.80%

Cirrhosis

7

5.60%

Pneumonia

6

4.80%

Chronic Hepatitis

5

4.00%

Atherosclerosis

4

3.20%

Burns

4

3.20%

Tuberculosis lung

2

1.60%

Acute Pyelonephritis

1

0.80%

Anaplastic Astrocytoma

1

0.80%

Carcinoma-lung

1

0.80%

Pulmonary candiadiasis

1

0.80%

Fibrosis –heart

1

0.80%

Giant cell Myocarditis

1

0.80%

Products of conception

1

0.80%

Thrombus –heart

1

0.80%

Benign mesenchymal tumour

1

0.80%

Chronic pyelonephritis
with nephrolithiasis

1

0.80%

Meningitis

1

0.80%

Metastatic deposits liver

1

0.80%

Autolysed

15

12.00%

125

100%

Fig. - 1 Myocardial Infarction: sections showing areas of
necrosis (H&E X100)

Renal system: The number of cases of this system is
almost at par with cardiovascular system. ATN (22.4%)
(Fig.- 2) was the most common diagnosis in the study
and it is pure histopathological diagnosis followed by
Acute pyelonephritis (0.8%) and Chronic
pyelonephritis with nephrolithiasis (0.8%).

Acute Tubular necrosis (22.4%) was the most
common diagnosis and it is made only on
histopathological examination and not on gross. After
ATN congestion was seen in 14.4% of cases.
Cardiomegaly was noted in 10.4% of cases with weight
ranging upto 950 gms.
Comparison of cases was done according to various
systems thus highlighting many rare diagnoses made
in this study.
Cardiovascular system: It was the most common
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Fig.-2 Acute Tubular Necrosis (H& E X400)
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Liver: Cirrhosis (5.6%) (Fig.- 3) and chronic hepatitis
(4.0%) were the two most common diagnoses in this
system.. In one case incidental histopathological
diagnosis of metastatic adenocarcinomatous deposits
in liver was made.

Respiratory system: In this system most common
diagnosis was pneumonia (4.8%) followed by
tuberculosis (1.6%), pulmonary candidiasis (0.8%) and
carcinoma lung (0.8%). In case of carcinoma metastatic
deposits in liver were also noted.
Central Nervous System: Two cases were seen in
this system i.e. Anaplastic Astrocytoma and meningitis.
Both diagnoses were made on basis of clinical features
so special attention was paid while grossing the
specimens and tissue sections were put from cerebrum
and meninges.
Miscellaneous: In present study 3.2% cases of burns
were received and on histopathological examination
they turned out to be post mortem burns. One case each
of Benign mesenchymal tumour (0.8%) and products of
conception (0.8%) was also noted. 12% of cases showed
autolytic changes and the major cause was lack of use
of proper fixative and viscera being send without
adequate fixative.
In present study an important observation was made
i.e. in about 18 cases more than one histopathological
diagnosis was made. (table no. 2)

Fig.- 3 Cirrhosis (H& E X100)

Table 2. Distribution of cases with more than one histopathological diagnosis along with age wise comparison
Serial No.

Age (yrs)

Diagnosis 1

Diagnosis 2

Diagnosis 3

Diagnosis 4

80 yrs

ATN

MI

Pneumonia

Chronic Hepatitis

Pneumonia

1.
2.

35 yrs

ATN

MI

3.

60 yrs

ATN

MI

4.

79 yrs

ATN

MI

5.

80 yrs

ATN

MI

6.

55yrs

ATN

Pneumonia

7.

40 yrs

ATN

Pneumonia

8.

35 yrs

ATN

Chronic Hepatitis

9.

60 yrs

ATN

Chronic Hepatitis

10.

100 yrs

ATN

Atherosclerosis

11.

47 yrs

MI

Cirrhosis

12.

55 yrs

MI

Cirrhosis

13.

35 yrs

Pneumonia

Chronic Pyelonephritis

14.

45 yrs

Cardiomegaly

Atherosclerosis

15.

60 yrs

Cardiomegaly

Atherosclerosis

16.

35 yrs

Chronic Hepatitis

Benign Mesenchymal Tumour

17.

45 yrs

Fibrosis –heart

Atherosclerosis

18.

70 yrs

Cirrhosis

Meningitis

The present study highlighted that out of above said
18 cases, 10 (55.5%) had diagnosis of ATN. Myocardial
Infarction (34.4%) and pneumonia (22.2%) was seen in
combination with ATN whereas 11.1% cases had
combination of all the three i.e. ATN, MI and
pneumonia. Thus highlighting terminal event could
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Acute Pyelonephritis

have been any of above leading to mortality of patient.
It was also noted that 11.1% cases combination of ATN
with chronic hepatitis was noted i.e. two totally different
pathologies and 5.5% cases had all the four diagnosis
i.e. ATN, MI, pneumonia and chronic hepatitis.
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Cirrhosis as underlying histopathological
diagnosis was made in 3 cases with one case having
terminal event being meningitis and rest 2 cases had
MI and one had Acute Pyelonephritis along with MI.
All these cases presented with sudden death without
any clinical features like jaundice etc.
RARE DIAGNOSIS
In this study many rare diagnosis were made on
histopathological examination. The rarest of rare
diagnosis of giant cell myocarditis was made in elderly
female patient which is solely histopathological
diagnosis made on autopsy. Second diagnosis was of
pulmonary candidiasis which was confirmed by PAS
stain. Third diagnosis was related to Central nervous
system i.e. of meningitis as we get cerebrospinal fluids
for this diagnosis and specimen of brain with meninges
is received on autopsy only.
DISCUSSION
Histopathological examination of autopsies is of
immense value in improvising the vision and
diagnostic setup for clinical assessment.4 Roulson J etal
highlighted that until 1960s the autopsy was at heart
of modern medicine, crucial to the discovery,
characterization and understanding of disease. It was
centre of medical research and education.9 Hill RB,
Anderson RE reported that the aetiology of over 80
diseases had been made by pathology studies only.10
Roulson J etal stressed upon the fact that autopsy is
on decline despite the fact that accurate mortality
statistics are essential for public health and health
service planning and highlighted the need of
histopathological examination of autopsy.9
The present study was conducted in between period
of 2008-2011 and 100 cases were studied in department
of pathology for histopathological examination. Age
and sex wise distribution showed that male to female
ratio of 6.1:1 exhibiting male preponderance which is
in concordance with various studies.2, 4, 11, 12 In this study
maximum cases were seen in 4th and 5th decades of life
with mean age of presentation being 44.3±4.2 yrs which
is in discordance with studies where 3rd and 4th decades
of life were most affected.2, 4, 11
Pathak A etal, Vij K & Reddy KSN highlighted that
cardiovascular system showed maximum cases which
is seen in this study where cardiovascular (24.8%) had
maximum cases followed by renal system (24%).13, 14
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Cardiovascular system had maximum number of cases
and Cardiomegaly (10.4%) had the highest incidence
with heart weight going upto 950gms. Similar high
incidence was reported by Akosa AB & Armah H in a
study in which incidence was 12.2%.15 Myocardial
Infarction was seen in 8.8% cases and was the direct
cause of mortality. This study stressed on
histopathological examination of heart specimens as
most diagnosis of myocardial infarction are made using
ECG, angiography.In this study a rare diagnosis of giant
cell myocarditis (0.8%) was made which was according
to various studies where its incidence was around
0.007%.16, 17
Renal system was second most common system
involved with Acute Tubular Necrosis (ATN) leading
diagnosis (22.4%) and it is the most common cause of
acute renal failure.18, 19 Alpers CE & recorded causes of
ATN into two main categories i.e. ischemic and
nephrotoxic.20,21 This was in concordance with the
present study as majority of cases in which
histopathological diagnosis of ATN was made were of
poisoning and trauma (skeletal muscle injury) causing
myoglobinuria. One case each of acute pyelonephritis
and chronic pyelonephritis with nephrolithiasis was
seen but diagnosis was incidental and made on
histopathology.
In the studies conducted by Selvam et al and Ratiziu
V et al concluded that various liver disorders commonly
diagnosed on autopsy were cirrhosis, hepatitis
followed by malignancy and similar results were seen
in this study where cirrhosis was the most common
diagnosis followed by chronic hepatitis and metastatic
adenocarcinomatous deposits.4, 22
In respiratory system maximum cases were of
pneumonia followed tuberculosis, carcinoma lung and
pulmonary candidiasis. But this was in discordance
with various studies as the total number of cases in
respiratory were quite low in this study .2, 23,24 The
important highlight of this system in present study was
diagnosis of carcinoma lung with metastatic deposits
in liver and pulmonary candidiasis which was made
using PAS stain.
In central nervous system two diagnoses of
Anaplastic Astrocytoma and meningitis were made of
histopathological examination. Both diagnoses were
made on basis of clinical history so special attention
was paid while grossing the specimens and tissue
section were put from cerebrum and meninges. This is
highlighted as for diagnosis of meningitis cerebrospinal

2/23/2013, 12:07 PM

80 Indian Journal of Forensic Medicine & Toxicology. January-June., 2013, Vol.7, No. 1

fluid specimen is most commonly sent and we hardly
get biopsy of meninges which was received on autopsy.

6.

The Royal College of Pathologists in its guidelines
2002 recommended histopathological sampling of all
major organs as part of full autopsy.9 NCEPOD in their
2001 report highlighted that lack of histology
significantly detracted from the quality of autopsy
report in 28% of reports examined by them.25

7.

Zaitonn AM, Fernadez C highlighted in one study
that microscopy gave diagnosis not made
macroscopically in 5% of main diagnosis and 23% of
all unexpected diagnosis.26 These findings were in
concordance with the aim of present study i.e.
histopathological examination of medicolegal autopsies
is must as it has proven to be great learning tool for
pathologists as well as forensic expert.
CONCLUSION
This study stresses on the fact that pathological
autopsy which is carried out to diagnose the cause of
death when all antemortem efforts have failed. But
histopathological examination is vital in an autopsy
as it helps to establish the cause of death as well as to
study disease in situ thus enriching medical knowledge
and making various rare diagnoses. Thus autopsy and
histopathological examination remains the most
accurate means of detection the cause of death and other
significant and incidental diagnosis.

8.

9.

10.

11.

12.

13.
14.
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ABSTRACT
The suicide rate in India is 10.3. In the last three decades, the suicide rate has increased by 43% but the
male female ratio has been stable at 1.4: 1. Majority (71%) of suicide in India are by persons below the
age of 44 years which imposes a huge social, emotional and economic burden. Several studies reveal
that suicidal behaviours are much more prevalent than what is officially reported. (1) Poisoning,
hanging and self immolation (particularly women) were the methods to commit suicide. Physical and
mental illness, disturbed interpersonal relationships and economic difficulties were the major reasons
for suicide. The vulnerable population was found to be women, students, farmers etc. A social and
public health response in addition to a mental health response is crucial to prevent suicidal behaviour
in India.
The present study was undertaken in the department of Forensic Medicine & Toxicology of smt
NHL MMC at Ahmadabad (Gujarat) to know the pattern of Suicidal poisoning. Total 130 cases of
death due to Suicidal poisoning were selected for this Retrospective study, which were brought to us for
postmortem examination during the span of two year (From May 2007 to April 2009). Our study
revealed that most of the victims of fatal poisoning were Hindus, married males of middle socioeconomic status who died due to self ingestion of some poison.
Keywords: Autopsy, Suicide, Poisoning, Toxic Substances

INTRODUCTION
Poison is a substance that being solution in the blood
either destroys life or impairs seriously the functions of
one or more organs of the body. Poison can be defined
as, “A substance (solid, liquid or gas) which if
introduced in a living body or brought in contact with
any part thereof will produced ill health or death by its
constitutional or local effects or both”. Due to rapid
development in the field of science and technology and
vast growth in the industrial and agricultural sector,
the poisoning is spreading like a wild fire. (2,3)
Poisoning both accidental and intentional is a
significant contributor to mortality and morbidity
throughout the world. World Health Organization
(WHO) conservatively estimates that about 3 million
cases of poisoning occur every year in the world and
about 2,20,000 (2.2 Lac) deaths occur due to poisoning.
Of these 99% of fatal poisoning occurs in developing
countries particularly among agriculture workers.
(4)
About 50,000 deaths occur every year in India due to
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poisoning alone. The commonest cause of poisoning in
India and other developing countries is pesticides, the
reasons being agriculture based economics, poverty
unsafe practices, illiteracy, ignorance and lack of
protective clothing and easy availability of highly toxic
pesticides and among pesticides. Organophosphates
form the largest bulk of poisoning in India. (1)
Pattern of poisoning in a reason depends on variety
of factors, such as availability of poisons
socioeconomic status of population, religious a
cultural influence and availability of poisons. the
exact incidence of poisoning in India is uncertain
due to lack of data at central level as most cases are
not reported, and as mortality data are a poor
indicator of incidence of poisoning. It has been
estimated that about 5-6 persons per lakh of population
die due to poisoning every year. (2,3,5,10)
Poisoning can be occupational accidental or
intentional exposure. It is a major public health problem
in the developing world. Hazardous occupational

2/23/2013, 12:07 PM

Indian Journal of Forensic Medicine & Toxicology. January-June., 2013, Vol.7, No. 1 83

practices & unsafe storage expose millions of people to
toxic effects of pesticides. However, deliberate selfpoisoning account for majority of fatal episodes and
put tremendous stress on hospital services, particularly
in Asia.(6,7) Many studies have shown that deliberate
self-poisoning has a far higher mortality than accidental
poisoning.(8,9) The act of self harm has been done to
express anger, rebellion or revenge by causing distress
to another person in some cultures. Many studies
emphasize that not all people who die following
acts of self-harm, actually wished to die.(11) The role of
intent in an attempted suicide is controversial.
Determinants for a fatal event include poison’s
toxicity, time taken in receiving clinical attention and
the efficacy of medical treatment. WHO class I
hazardous pesticides are easily available in
developing countries and the virtually non-existent
medical services in the developing world ensure that
the mortality rate for deliberate self-poisoning is at
least 20 times higher in these countries(12)

population to different types of poisons. Major
occupation in Ahmedabad region is farming with
majority of population living in rural areas
Agricultural practice is monsoon dependent &
farmers usually belong to lower socioeconomic strata.
The rising incidences of Suicide poisoning with
prevalence of certain groups of poison in this
particular geographical area has prompted us to
undertake this study to know the epidemiological
aspects, patterns & other significant features of deaths
due to Suicidal poisoning, & to compare it with the
observations of various authors by scientific discussion.
MATERIAL & METHOD
Ahmadabad is a district with population of about
56 lakhs as per 2011 census in an area of 22,473 sq kms.
The postmortem center at our hospital is under the
department of forensic medicine and caters the need of
our City and surrounding rural areas. All the poisoning
deaths coming for the postmortem examination to this
center are studied, the study being retrospective from
May 2007 to April 2009.

Pattern of poisoning in region of Ahmedabad
has been studied before this study. (13) There is very
little information available on the access of the

Table 1. Distribution of poisoning cases in relation between Age group and Sex
Age group

Sex

Total

Male

Female

14 - 23

20 (15.38%)

24 (18.46%)

44 (33.85%)

24 - 33

7 (5.32%)

26 (20.00%)

33 (25.39%)

34 - 43

11 (8.46%)

20 (15.38%)

31 (23.85%)

44 - 53

4 (03.07%)

9 (06.92%)

13 (10.00%)

54 - 63

2 (01.53%)

1 (0.76%)

02 (1.53%)

Total

45 (34.61%)

85 (65.39%)

130

Table 2. Distribution of poisoning cases according to Marital Status, Residence and Route of Exposure
Sex

Marital Status

Residence

Route of Exposure

Married

Unmarried

Urban

Rural

Male

64 (49.24%)

21 (16.15%)

59 (45.38%)

26 (20.00%)

Oral

Female

31 (23.85%)

14 (10.77%)

95 (73.07%)

20 (15.38%)

20 (15.38%)

Total

95 (73.07%)

35 (26.93%)

84 (64.62%)

46 (35.38%)

129 (99.23%)

Inhalation

84 (64.61%)

Intravenous

01 (0.77%)

00

00

00

01 (0.77%)

00

Table 3. Distribution of poisoning cases according to history of poisoning
Name of substance
Acid

Female

Male

Total

07

05

12 (9.2%)

Chlorpyriphos

01

03

04 (3.0%)

CUSO 4

00

01

01 (0.7%)

Organo phosphorous

02

05

07 (5.3%)

Unknown substance

34

70

104 (80%)

Unknown liquid

1

1

02 (1.6%)

Total

45

85

130
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Table 4. Distribution of poisoning cases according to
presence of smell in stomach contents during autopsy
Smell

No of cases

Percentage

Bitter

03

2.5%

Insecticide

88

67.69%

Kerosene

05

3.8%

No smell

39

26.15%

Table 5. Distribution of poisoning cases according
to Post-mortem report (FSL Report.)
FSL reportName of Poison

No. of cases

Percentage

Aluminium Phosphide

26

20%

Chlorpyriphos

13

10%

CUSO 4

01

0.7%

Dimethote

01

0.7%

Endosulfen

02

1.5%

Forate

06

4.6%

Corrosive

12

9.2%

Kerosene

01

0.7%

Malathion

08

6.1%

Monocreptophos

07

5.3%

Propoxur

20

15.38%

Zinc phosphide

02

1.5%

No poison

11

8.4%

Pending

20

15.38%

All findings were recorded in specially designed
proforma for study. These data was reduced to tables,
graphs and subsequently subjected to computer added
statistically analysis and conclusions were drawn after
comparing and discussing with similar type of work
carried out by Indian and foreign scholars.
Out of total 2361 autopsies, 130 cases (05.5%) of
death due to poisoning were selected for the present
study, which were referred to us for autopsy
examination during the period of Two year from May
2007 to April 2009. In all these cases detailed and
complete post mortem examination was conducted
and information regarding age gender, religion,
marital status and manner of death were duly
recorded after analyzing the reports of chemical
analysis.
Information from relatives and accompanying
police records with autopsy details were used to
conclude the manner of poisoning whether suicidal,
accidental or homicidal. Finally the details were
analyzed and the conclusions were drawn after
comparing and discussing with similar type of the
work carried out by foreign and Indian author
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OBSERVATIONS
Out of total 2361 autopsies, 130 cases (05.50%) of
death due to poisoning were selected for the present
study. Incidence of poisoning deaths was more in 2nd
(33.85%) and 3rd decade (25.39%) of life as compared to
both. extremes of life. When age distribution of deaths
are contrasted on the basis of gender then it become
evident that male deaths are highest in the age group
24 - 33 years (20.00 %) but for female age group 1423 years (15.38%) reports the highest number of
deaths. In the present study male poisoning deaths
(65.39%) are observed 1.33 times more than the
female deaths (34.61%) with a male to female ratio of
1.8:1. Incidence of fatal poisoning was more in Hindu
people (92.40%) as compared to Muslim (07.60%)
and most of the victims of poisoning. Deaths were
married (73.07%). A significant difference was observed
between rural and urban areas on the basis of socioeconomic status. In the urban areas middle socio
economic status people have higher odds of fatal
event (64.62%) whereas in rural areas lower socioeconomic status people have higher odds of fatal event
(35.38%). Majority of victim were laymen. In about all
poisoning route of administration of poisoning was
oral. Majority of poisoning cases, 120 above to get
hospitalized for various duration before death where
as remaining are 10 could not be hospitalized due to
various reasons. It has been observed that 10 cases died
on the spot and were detected later. The poisoning death
could be related to dose ingested as well as the time
elapsed between ingestion and arrival at hospital.
Carbamate propoxur and aluminium phosphide
compared were most commonly used for suicidal
poisoning because Baygon is easily available and
relatively cheap compound. Aluminium phosphide is
again easily available and fatal dose required is too
small. Both compounds are available in urban and rural
area at chemist shop as well as at number of provision
stores (14,15,20)
DISCUSSION
Cases of suicidal, poisoning by various chemical
compounds are being reported by very frequently from
all parts of India and other countries. With increasing
use of chemicals in industries, agriculture and domestic
practices, incidence of poisoning are also increasing
and a steady incline has been reported not only in
developed countries but also in developing countries
like India, Sri-Lanka, Philippines, and Pakistan (16)
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Comparison between different studies on cases of
poisoning brought for post-partum is difficult because
pattern of poisoning is different in various regions. In
our study only 18.16% of cases brought for autopsy
were in relation to poisoning.
The males were more involved as compared to
females. These findings are similar to findings of other
studies conducted by KSN Reddy, Gannar OG at
Gulberga shows that 65.65% of cases were male (17)
According to study of Vinay Shetty 51.5% of cases were
males. (18) In our study 65.4% were males. Sharma in his
study conducted at Jammu has reported the Male:
Female ratio being 2.5:1, in our study Male: Female ratio
being 1.8:1. This high incidence is attributed to point
that males are more exposed to stress and strain and
have the energetic life. (19)
The incidence of poisoning is maximum in 2nd and
3rd decade of life which is similar to the study of KSN
Reddy, Gannarda and study of Vinay Shetty, P.R.
Shukla.(17,18,19) In a study of Vinay Shetty 52.25% of cases
of 2nd and 3rd decade of victim.(18) It again might be
due to reason that this group is more involved in all
types of strain, i.e. domestic, educational and unemployment. Thus, it definitely requires a higher
emphasis before it may affect the entire nation’s
economy.
Self-poisoning is one of the oldest methods tried for
committing or attempting suicide, only the substances
is used for poisoning change from time to time and place
to place. Increasing stress and strains in life and
diminished mental strength to cope up with this stress
may be the reason behind this; other reasons may be
free and easy availability, social problems like marital
disharmony, economic hardship, disagreement,
scolding, un-employment, adjustment problem, quarrel
with other members etc. (21)
Carbamate-Propoxure and Aluminium phosphide
poisoning deaths are commonest because of being
cheap, easily available without any restriction in market
as Baygone Spray for Carbamate-Propoxure and
Celphos, Alphos, Quickphos, Phostoxin, Phosphotex
etc. for Aluminium Phosphide, highly efficacious and
non-availability of specific antidote. (14,15,20)
In all cases of deaths due to poisoning show
cyanosis and presence of froth at mouth and nostrils as
prominent features. Whenever these finding are present
poisoning should be rule out first. When we find
congestion of internal organs with cyanosis and froth
chances of detecting poison are more. In our study out
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of 11 cases shows the presence of froth at nostrils and
21 cases shows presence of cyanosis.
In our study incidence of aluminium phosphide
(20%) and carbamate propoxur (15.38%) poisoning was
maximum i.e. among known cases of poisoning
followed by organ chlorine and organ phosphorus
compound. Study of KSN Reddy showed 65.3%
incidence of organ phosphorus poisoning. In study of
Vinay Shetty showed incidence of Aluminium
phosphide maximum, whereas study of Sharma
showed maximum incidence of sulphuric acid followed
by metallic irritant, alcohol and insecticides was
commonest findings during 1980-84. But the trend
changed and the incidence was maximum due to
insecticide followed by alcohol (22)
CONCLUSION
The present study includes 130 cases of poisoning
in our institute from May 2007 - April 2009
retrospectively. Pattern of fatal poisoning in present
study is more or less similar to the pattern observed
in most of the other studies done by various authors.
Our study revealed that most of the victims of fatal
poisoning were Hindu married male of middle socioeconomic status who died due to self ingestion of
pesticide poison.
Reducing deaths from self-poisoning require
prevention strategies include treating the problems
leading to suicidal behaviors involving pesticides;
changing attitudes, knowledge, and beliefs about
pesticides; controlling access to dangerous pesticides,
including developing secure storage practices and
improving the medical treatment of poisonings
More research is needed to better understand
suicides involving pesticides in their cultural contexts
and to evaluate the effectiveness of intervention
programs, including assessment of possible
substitution of methods.
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ABSTRACT
SNDs certainly pose Medico-legal problems to law imposing authorities, relatives of the deceased and
also to the doctors. The need for an autopsy examination becomes more important in presence of
suspicious deaths, and deaths in presence of witnesses and under circumstances in which factors of
emotional and physical strain may have played a role. PM examination in SNDs also assumes
importance in context of insurance claims and may discourage unnecessary and unwanted litigations.
Statistics of the different cases taken on the lines of etiological classification [majority of the sudden
natural deaths (66%) were due to diseases of the cardio-vascular system, followed by deaths due to
diseases of respiratory system accounting to 20%. Diseases of CNS and GI system constituted about 4%
each for sudden natural deaths and remaining 6% by miscellaneous condition like malnutrition added
with infection], age incidence [maximum no. of cases, i.e. 11 (22%) seen in the age group of 46 - 50 yrs],
sex incidence [45 males cases (90%) and only 5 female cases (10%)], religion distribution [majority of
the cases 29 (58%) being hindus], food habits [25 Non vegetarian cases (24%) and 12 vegetarian cases
(24%)], personal habits [smokers and alcoholics with 10 cases (20%) and 11 cases (22%) respectively
and 28 cases (56%) as non-smokers and 30 cases (60%) as non-alcoholics], and the period of survival
[26 cases (52%) found dead elsewhere and 16 cases (32%) presented with history of brought dead to the
hospital] have been reported.
Keywords: Sudden Natural Death (SND), Coronary Artery Diseases, Respiratory Diseases.

INTRODUCTION

deaths are not expected, and who suddenly collapse
and die. Stress should be put on the sudden nature of
these deaths, as many of these individuals have a
history of serious natural disease or history of increased
stress levels.1

The deaths, which are not preceded or only preceded
for a short time by morbid symptoms, are called sudden
death. The WHO definition of sudden death is that it is
someone who dies within 24 hours of appearance of
symptoms. However, in forensic sense, most of the
deaths are in minutes or in seconds of appearance of
symptoms. A sudden death is not necessarily
unexpected death and an unexpected death is not
necessarily sudden, but very often the two are in
combination. Sudden natural deaths are due to
individuals’ out functioning in the community, whose

The vast majority of naturally occurring sudden
deaths are caused by cardiac disorders. The most
common cause of death from cardio-vascular disease
is coronary atherosclerosis. Coronary artery disease
accounts for nearly 80% of adults dying suddenly and
unexpectedly of cardio-vascular disease who come to
autopsy.2
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Times have changed, with a changed economy and
increasing health awareness and healthcare, life
expectancy increased from 55.5 yrs in 1981 to 64 yrs in
2001. Poverty reduced from 56% in 1970 to 33.7% in
1999 in India.3 Food pattern also has changed with
economic development. With rapid urbanization and
liberalization with changed economy leading to high
disposable incomes in family, individuals are always
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in a hectic work stress coupled with a changed lifestyle
leading to increased indulgence in saturated fats, salts,
fast food, alcohol and smoking. All these factors lead to
increased susceptibility to diseases and SNDs.3

1. To determine the frequency of Sudden Natural
Deaths with regard to socio-demographic variables
like age, sex, religion, occupation, food habits and
personal habits.

BMI is an indicator of obesity (23 is optimum value).
If BMI is greater than 23, it is referred as overweight
and if greater than 25, then person is said to be obese.
There is a 4-fold increase in SNDs for obese individuals.
Women outline men by 10 yrs; however their prognosis
is bad when the disease is established. Distribution of
fat also matters in case of obese persons. Central obesity
(Android or apple type) means more adverse effects than
gluteo-femoral obesity (Gynoid or pear-shaped obesity).4

2. To determine the various etiologies responsible for
sudden natural deaths in order of their frequency.
MATERIAL & METHOD
750 postmortem examinations conducted during the
period October 2006 to September 2008 were considered.
Of these 50 cases (6.66%) of natural deaths autopsied
at the Department of Forensic Medicine, Dr. B.R.
Ambedkar Medical College has only been considered
for the study.

NEED FOR THE STUDY
Sudden Natural Deaths certainly poses medico-legal
problems to law imposing authorities, relatives of the
deceased and also to the doctors. In many cases, the
individuals may die suddenly and makes it difficult to
arrive at a correct diagnosis; due to lack of time to carry
out tests in dying, for non-cooperative patients, added
with a meagre or negative history. There is a possibility
that the death presumed to be natural may become
unnatural and vice-versa. The circumstantial evidence
may be genuine or false. Deceased may show injuries.
All have to be analyzed.5
Therefore, the need for an autopsy examination
becomes more important in presence of suspicious
deaths, and deaths in presence of witnesses and under
circumstances in which factors of emotional and
physical strain may have played a role. Post-mortem
examination in SNDs also assumes importance in
context of insurance claims and may discourage
unnecessary and unwanted litigations. Thus an
unbiased open mind when investigating medico-legal
cases helps to serve the ends of justice to the best.6
AIM OF THE STUDY
To ascertain the frequency of sudden natural deaths
and suggest suitable remedial measures for reducing
the morbidity and mortality of sudden deaths.
Objectives of the study
The main objectives of the study were –
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RESULTS
Table-1: Age Incidence in Sudden Natural Deaths
Sl. No.

Age Group in yrs

No. of cases

Percentage

1.
2.

16-20

1

2

21-25

1

2

3.

26-30

2

4

4.

31-35

4

8

5.

36-40

10

20

6.

41-45

5

10

7.

46-50

11

22

8.

51-55

7

14

9.

56-60

5

10

10.

61-65

1

2

11.

66-70

1

2

12.

71-75

1

2

13.

76-80

1

2

50

100

TOTAL

Table-1 represents age incidence of sudden natural
deaths considered for the study. Maximum number of
cases i.e. 11 (22%) was seen in age group of 46 to 50 yrs,
followed by the age group of 36-40 yrs constituting to
10 cases (20%). The age group of 51-55 yrs was the next
to constitute about 7 cases (14%).\
Table 2. Sex Incidence in Sudden Natural Deaths
Sl. No.

Sex

No. of cases

Percentage

1.

Male

45

90

2.

Female

5

10

50

100

TOTAL
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Table 3. Incidence Of Sudden Natural Deaths Based on
Etiological Classification
Sl.
No.

Classification

I.

Diseases of the
Cardiovascular System

1.

No.
of cases

Percentage

Occlusive Coronary Artery Disease:
(a)

Descending branch
of the left coronary artery

18

36

(b)

Common trunk of
the left coronary artery

2

4%

(c)

Circumflex of the
left coronary artery

2

4%

2.

Coronary artery insufficiency

8

16%

3.

Cardiac Tamponade

1

2%

4.

Rupture of aortic aneurysms

0

0%

5.

Valvular Heart Diseases

1

2%

1

2%

6.

Congenital Heart Diseases
Total 33

II.

Of 33 cases of sudden natural deaths due to cardiac
origin, Coronary occlusion accounted for 22 cases.
Coronary artery insufficiency was the next major cause
accounting for 8 cases. Cardiac tamponade accounted
for 1 case which was due to rupture of old myocardial
infarction. Valvular heart disease and congenital heart
disease constituted one case each.

66%

Diseases of the Respiratory System

1.

Pulmonary Tuberculosis

6

12%

2.

Pulmonary embolism

2

4%

3.

Bronchopneumonia

1

2%

4.

Empyema Thoracis

0

0%

5.

Lung Abscess

1

2%

Total 10

Among the 30 sudden natural deaths due to diseases
of the respiratory system, 6 cases were due to pulmonary
tuberculosis. The pulmonary embolisms resulted with
2 deaths whereas Lung abscess & Bronchopneumonia
accounted for 1 case each.

20%

III.

Diseases of the Central Nervous System

1.

Intracerebral Haemorrhage

2.

Table-3 represents that out of 50 cases of sudden
natural deaths studied, diseases of the cardio-vascular
system constituted about 33 cases followed by the
diseases of the respiratory system constituting to 10
cases. The diseases of central nervous system and
gastro-intestinal system accounted for 2 cases each with
remaining 3 cases due to malnutrition added with
infection.

Meningitis
Total 2

1

2%

1

2%

The diseases due to Central nervous system resulted
only with 2 deaths in this study; intra-cerebral
hemorrhage and meningitis accounting for one each.
Similarly the diseases of gastro-intestinal system also
constituted only 2 deaths; one case was due to the
rupture of esophageal varices due to cirrhosis of liver
and the other case due to hepatic failure. The remaining
3 cases were due to exhaustion as a result of infection
and malnutrition especially among the destitute that
were found dead.

4%

IV.

Diseases of the Gastric Intestinal System

1.

Rupture of Esophageal Varices

1

2%

2.

Hepatic Failure

1

2%

IV.

Miscellaneous Conditions

1.

Exhaustion secondary to
Infection & Malnutrition

Total 2

4%

3

Total 3

6%

6%

Table 4. Incidence of Sudden Natural Deaths Based on Personal Habits
Sl. No.

Personal Habits

Yes

No

Not Known

Total

No.
of Cases

%

No.
of Cases

%

No.
of Cases

%

No.
of Cases

%

1

Smoking

10

20

28

56

12

24

50

100

2

Alcoholism

11

22

30

60

9

18

50

100

Table-4 shows that almost one-fifth of the cases were
smokers and alcoholics with 20% (10 cases) and 22%
(11 cases) respectively. More than 50% of cases didn’t
have any personal habits with the data showing 28
cases (56%) as non-smokers and 30 cases (60%) as nonalcoholics. The personal habit of 12 cases (24%) was
not known in the list of smoking and in alcoholism it
was not known for 9 cases (18%).
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DISCUSSION
In the cardio-vascular system diseases, occlusion of
the descending branch of left coronary artery accounted
for 90% of total coronary artery occlusion. Comparison
of this data with other series clearly confirms the preponderance of occlusion of descending branch of left
coronary artery.7
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On the other hand atherosclerosis of the right
coronary artery do contribute for coronary artery
insufficiency because combined luminal narrowing was
noted is quite common in our country compared to
Western countries. One case of valvular diseases of heart
was noted in both mitral and tricuspid valves. The
etiology was rheumatic heart disease and shows that
this disease is quite common in western countries.7
In the respiratory system diseases, the main
contributor is pulmonary tuberculosis with 6 out of 10
cases. Majority of them were unidentified destitute who
were found dead. This is one of the commonest of disease
in developing countries which is responsible for higher
incidence of sudden natural deaths. Pulmonary
embolism is a common and infact is the most under
diagnosed cause of death.8
In the central nervous system diseases both intracerebral hemorrhage and meningitis contributed with
one cases each in the series. Diseases of the gastrointestinal system also accounted for only 2 cases. This
decreased incidence could be due to revolution in the
treatment of ulcers and other gastro-intestinal diseases.
In this study no case of disease of genitor-urinary
system resulted in sudden natural death. Probable
reason could be many of the diseases of the urinary
system are gradual, giving rise to symptoms like
swelling of the face & body, haematuria, etc., whereby
there is sufficient time for the person to have medical
attention and hence chances of giving rise to suspicion
are negligible.
It has been shown in this study that the maximum
number of cases of sudden natural deaths is in the age
group of 41 to 50 yrs. In Helpern and Rabson series the
greatest incidence was in the age group of 45 to 54 yrs
which was 10 to 15 yrs later than the percentage peak
of population, i.e., 35 to 39 yrs. In Lauren’s series the
maximum cases were between 40 to 45 yrs, hence the
age distribution of this study coincides with other
series.9
Male to female ratio of sudden natural deaths in all
was 9:1 (45:5). The result when compared with Nagpur
series (5:3:1), Helpern and Rabson series (4:2:1),
Lauren’s series (3:1) reveal that male affliction in
sudden natural deaths is certainly higher as reported
in this study. Valid reason for this cannot be accounted
scientifically. In deaths due to cardiac diseases, male
preponderance is most striking between the ages of 33
and 55 yrs, with a male to female risk in these yrs of
about 6:1. During reproductive life, women for reasons
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still unknown are remarkably spared unless they have
an underlying predisposition to atherosclerosis such
as diabetes mellitus. In the later decades the males’
preponderance steadily diminishes and approaches 1:1
in extreme old age. Also the habits of smoking and
alcoholism are common in males and may contribute
for the high incidence in them. The females
predominantly being housewives rarely fall under
circumstances that would necessitate an autopsy.9
CONCLUSION
From this study we can definitely conclude that
diseases of the cardio-vascular system are the major
contributing factor to sudden natural deaths.
Respiratory system diseases contributed the next major
share of diseases compared with western countries. This
can be attributed to the poor hygiene, malnutrition,
socio-economic status, and tuberculosis in particular.
In diseases of the cardio-vascular system, coronary
artery disease is the major contributing factor to which
valvular diseases of the heart especially of rheumatic
etiology and congenital heart diseases also contribute.
The age distribution curve points out the fact that
younger age group involvement appears to be slightly
higher. This could be explained by bearing in mind the
changing social concepts, ways of living, progressive
excessive indulgence of younger age groups in
predisposing factors like smoking, alcoholism, stress
& strain of modern life and so on.
Attempts of determining the relationship between
physical constitution, occupation and sudden natural
deaths revealed that contrary to popular belief,
moderately built and muscular individuals and those
engaged in strenuous activity also had a considerable
risk of sudden natural deaths of cardiac origin.
Personal habits when compared indicated that in
cases of adequate history, smoking with alcohol and
especially smoking are definitely high risk factors in
causing sudden natural deaths.
This drives home the conclusion that even under
circumstances suggestive of foul play one need to bear
in mind the possibility of sudden natural death and
thereby emphasize the medico-legal importance of
sudden natural death. Thus an unbiased open mind
when investigating medico-legal cases helps to serve
the ends of justice to the best.
This study of sudden natural deaths has clearly
demonstrated the vast, interesting, intriguing challenge
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to the profession. We can only conclude by saying that
we have focused the importance of this entity leaving
the porta of research in this specially open and alive for
posterity to prove its best.
Competing Interests - The authors declare that they
have no competing interests. All the authors have read
and approved the final manuscript.
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ABSTRACT
A posterior urethral valve is an obstructing membrane in the posterior part of male urethra leading to
renal failure and death occurring in 1:5000 to 8000 male live births. The incidence of intrauterine
deaths related to posterior urethral valve is under reported. The cause for the occurrence is unclear.
Posterior Urethral Valve syndrome is a syndrome of obstructive uropathy resulting in hypertrophy of
bladder, ureters and dysplasia of the kidneys. Prenatal ultrasonography is a gold standard diagnostic
tool. The fetal autopsy conducted over the case presented here demonstrates all the classical findings of
the obstructive uropathy (renal dysplasia, hydronephrosis, bladder hypertrophy, hydro ureters). The
case reiterates the importance of prenatal ultrasonography and meticulous fetal autopsy to determine
the cause of intra uterine fetal death.
Keywords: Posterior Urethral Valve Syndrome, Obstructive Uropathy, Fetal Autopsy, Intrauterine Death

INTRODUCTION
A posterior urethral valve is an obstructing
membrane in the posterior male urethra as a result of
abnormal in utero development1. The cause of these
valves is an incomplete dissolution of the urogenital
membrane. It occurs in 1:5000 to 8000 male live births2.
But the incidence of intrauterine deaths has been under
reported in the literature. Severe cases can proceed to
Posterior Urethral valve Syndrome leading to renal
failure and even respiratory failure from lung
underdevelopment due to a result of low amniotic fluid
volumes3. The common complications of the syndrome
are urinary tract infection, vesicoureteral reflux and
renal failure 4 . Recent studies indicate that the

Fig. 1. Dissected urinary bladder cavity showing posterior
urethral valve (arrow)
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pathogenesis of renal dysplasia and long-term renal
dysfunction may begin to occur as early as 14 weeks of
gestation5. The most common therapy for antenatal
bladder outlet obstruction remains pregnancy
termination and in selective cases, fetal endoscopic
valve ablation will be beneficial6. A case of posterior
urethral valve syndrome leading to intrauterine fetal
death is presented here.
CASE REPORT
A dead male fetus of about 25 weeks gestational age
having a weight of 500 grams was received from the
department of obstetrics and gynecology for fetal
autopsy to know the fetal anomalies that lead to the
death of the fetus. The history provided with the
requisition indicates that the fetus belongs to a primi
gravida with no significant abnormal obstetric history.
The antenatal abdominal ultrasonography done at 25
weeks revealed uterus was holding single dead fetus
with bilateral moderate hydronephrosis, bilateral
dilated ureters and dilated bladder. The pregnancy was
terminated based on the ultrasonography report. Fetal
autopsy was conducted after obtaining due consent
from the parents. The autopsy revealed the growth and
development of the fetus was consistent with the
gestational age. Internal examination revealed bilateral
dilated kidneys, ureters and urinary bladder. The
kidneys revealed renal dysplasia with multiple cysts
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development and include hypertrophy of the urethral
mucosal folds, persistence and continuation of the
urogenital membrane2, abnormal development of the
Wolffian or Mullerian duct 10 , and fusion of the
verumontanum or the posterior urethral roof
epithelium
Types: H.H. Young in 1919 has classified the
posterior urethral valves in to three types

Fig. 2. Dissected urinary bladder showing hypertrophied walls
and posterior urethral valve extending into urethra (arrow)

on cut section (Fig.3). The bilaterally dilated ureters on
sectioning exuded retained urine. The urinary bladder
was grossly dilated, firm to hard in consistency. On
dissection, the bladder wall was grossly hypertrophied.
Postero-inferior wall revealed an elevated posterior
urethral valve (Fig.2).
DISCUSSION
Embryology: The exact etiology of Posterior urethral
valve is unknown, but its occurrence is attributed to a
multifactor gene mediated embryopathy. Familial
inheritance is not common, but has been reported7. The
normal male urethra is anatomically divided into the
prostatic and membranous portions (posterior urethra)
and the spongy or anterior urethra. The urethral crest
is a mucosal ridge that gives a specific form to the
posterior urethra, and on either side of the ridge is the
prostatic sinus. The urethral crest continues below the
verumontanum and coalesces in a small midline bridge.
This membrane, extending laterally and downward,
eventually vanishes8. Histological studies suggest that
Posterior urethral valve is formed at approximately 4
weeks of gestation, as the Wolffian duct fuses with the
developing cloaca. When the insertion of the
mesonephric ducts into the cloaca is anomalous or too
anterior, normal migration of the ducts is impeded, and
the ducts fuse anteriorly resulting in the formation of
abnormal ridges or folds, which are believed to be the
origins of 95% of posterior urethral valves9. The classic
form of Posterior urethral valve is found in the prostatic
urethra, below or proximal to the verumontanum8. Four
theories have been proposed to explain their
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·

Type I - Most common type; due to anterior fusing
of the plicae colliculi, mucosal fins extending from
the bottom of the verumontanum distally along the
prostatic and membranous urethra

·

Type II - Least common variant; vertical or
longitudinal folds between the verumontanum and
proximal prostatic urethra and bladder neck

·

Type III - Less common variant; a disc of tissue distal
to verumontanum, also theorized to be a
developmental anomaly of congenital urogenital
remnants in the bulbar urethra11

Pathophysiology: The kidneys will undergo
dysplastic changes along with the altered
nephrogenesis due to out-let obstruction during
development12.The factors attributed for these changes
are altered cellular differentiation, phenotypic changes
in glomerular cells, apoptosis, and increased oxidative
stress13. These changes will lead to distention and
mechanical stretch of the dilated collecting system,
leading to activation of the apoptotic and inflammatory
cascades14.

Fig. 3. Cut section of the kidney showing cystic changes
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Diagnosis: Routine antenatal ultrasonography is a
gold standard technique to diagnose the posterior
urethral valve in the Pre-natal period. Urinary bladder
enlargement (Megacystis) is the first sign of Posterior
urethral valve syndrome which can be identified as
early as 11–14 weeks of gestation. Analysis of fetal
urinary electrolytes are also been studied as an in utero
indicator of renal function. Markers like TGF-â1, TNFalpha, and MCP-1 have all been found to be elevated in
children with urethra prostatic Junction obstruction15.
The present case demonstrated all the classical features
of the obstructive uropathy (renal dysplasia,
hydronephrosis, bladder hypertrophy, hydro ureters)
due to the posterior urethral valve at ultrasonography
and also at the autopsy. To conclude, we opine that
procuring the antenatal ultrasonography reports along
with conduction of meticulous fetal autopsy using
standard protocols will help to diagnose posterior
urethral valve syndrome with a greater degree of
accuracy at autopsy.
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ABSTRACT
10 fetal and 20 adult cadaveric hearts were compared by injecting barium sulphate in the coronary
arteries. In fetal hearts 30% normal 70% variated and in adults 25% normal and 75% variated right
coronary artery was observed. In fetal heart 40% normal and 60% variated, in adult heart 15% normal,
85% variated, left coronary artery was observed. In fetal heart 20% third coronary artery and in adult
heart 5% third coronary artery was observed. This comparative study appears to be new study because
no literature was available to compare fetal heart with adult cadaveric study.
Keywords: Stillborn, Barium Sulphate, Cardiac, Cadaveric,Post Mortem, Normal Saline.
INTRODUCTION
Variation in the blood supply of heart is an
established factor1 because of evolution any changes
and adopting changes is unavoidable in adult hood
because existence of single coronary was also observed2
Moreover to allow the proper systolic and diastolic
movement’s arteries of the heart change their location
and direction of supply to meet the functional
demand3.But in fetus position is flexed and variations
could be genetic or uterine environment hence attempt
was made to compare the location course and relation
of right coronary artery, left coronary artery, and its
branches, and IIIrd coronary artery so that, this study
will help the radiologist because MRI, angiography does
not have proper footage of these arteries and cardiac
surgeon to approach in proper way to treat the cardiac
patients of fetus and adult as well because blockage
any one of the artery decrease blood supply of heart
which leads to cardiac arrest and frequently causes
death of the patents, in the developing counties like
India because world health organization has disclosed
that one fifth of the deaths in India are by coronary
heart disease and predicted that by 2020 it will account
for one third and majority of them will be youngsters 4

normal fetus aborted at different stages of development
during normal pregnancy from 6th week to 20th weeks.
Fetal hearts were taken out by cutting the costo
chondral junctions on either side of sternum and
sternum with attached costal cartilages were lifted
upwards. The pericardium was exposed, cut and great
vessels were ligated. The heart was removed leaving
pericardium in thoracic cavity.
Out of 20 adult hearts 12 hearts were collected from
dissection theatre of Anatomy, shree Venkateshwar
medical college and research centre Ariyur
(Pondicherry) and 8 hearts were collected from mortuary
by obtaining prior permission from relatives of the dead
bodies. Fetal and adult hearts were preserved in
formalin. The heart were cleaned by normal saline
adjacent part of the blood vessels were dissected, so
that all the blood vessels can be seen completely
moreover Barium sulphate is injected in the blood
vessels by syringe so that every minute branch could be
visualized so that its course relation, origin, termination
could be noted(eg. figure 1,2,3)
RESULTS (OBSERVATIONS)

MATERIAL AND METHOD

Study of blood supply in fetal heart specimen
(Figure 2)

Normal fetus hearts were obtained from gynecology
department of Shree Venkateshwar medical college
hospital and research centre Ariyur (Pondicherry). The

Heart No 1 – Right coronary artery gave 2-3 posterior
inter ventricular branches. Left coronary artery directly
gave 7 branches.
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Heart No 2 – Right coronary artery gave right marginal
branch instead of posterior inter ventricular branch left
coronary artery had a single prominent anterior
ventricular branch.
Heart No 3 – Right coronary artery anastomosed with
ascending aorta and supplied to infundibulum of
pulmonary trunk. Hence it was called third coronary
artery left coronary artery divided into anterior
ventricular and left circumflex and created an acute
angle.
Heart No 4 – Right and left coronary arteries had normal
course.
Heart No 5 – Right coronary artery direction supplied
to margin. Left coronary artery had normal course
Heart No 6 – Right coronary artery supplied directly to
atrio ventricular groove and right margin of heart. Left
coronary artery shown convexity towards upper part
of left side.
Heart No 7 – Both right and left coronary artery had
normal course left coronary artery had given directly 9
branches
Heart No 8 – Right coronary artery had given direct
right marginal branches instead of posterior inter
ventricular branch. Left coronary artery had normal
course
Heart No 9 – Right coronary artery anastomosed with
anterior surface of ascending aorta and supplied at the
bifurcation of pulmonary trunk hence it is called “IIIrd
coronary artery”. Left coronary artery divided into
anterior inter ventricular and circumflex branch by
creating an acute angle.
Heart No 10 – Both right and left coronary arteries had
normal course.
Study of blood supply in adult heart specimen(Figure
1,3)
Heart No 1 – Right coronary artery terminated in
posterior part instead of atrio ventricular groove. Left
coronary artery gave prominent marginal branch.
Heart No 2 – Right coronary artery crossed the crux of
heart and terminated in the posterior atrio ventricular
groove. Left coronary artery gave number branches to
anterior surface of both ventricles.
Heart No 3 – Right coronary artery arised from
ascending aorta instead of right coronary artery hence
it was called IIIrd coronary artery. Left
coronary artery ascended upwards in posterior inter
ventricular groove and terminated by giving number of
branches at an acute angle.
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Heart No 4 – Right coronary artery had normal course
but left coronary artery gave left circumflex branch
which further gave prominent left marginal artery.
Heart No 5 – Right coronary artery taken deep ‘U’
shaped turn into myo cardium and then descended in
the posterior ventricular groove. Left coronary artery
gave prominent marginal branch in addition to
ventricular and atrial branch.
Heart No 6 – Right coronary artery gave large right
marginal branch which supplied to right atrium and
right ventricle. Left coronary artery gave large inter
ventricular branch at an acute angle passing on to
anterior surface of the left ventricle.
Heart No 7 – Right coronary artery gave parallel
branches to right ventricle almost at its lower side. Left
coronary artery had normal course.
Heart No 8 – Right coronary artery ran outward to the
right margin directly supplied to right ventricle. Left
coronary artery gave prominent anterior inter
ventricular branch and forms thick horizontal network
of vessels on left ventricle.
Heart No 9 – Right coronary artery had normal course
but left coronary artery divided like fork and gave
anterior inter ventricular branches.
Heart No 10 – Right coronary artery had normal course.
But left coronary artery resembled like stem and divided
into anterior inter ventricular branch and left circumflex
branch, made and angle of 900 with each other.
Heart No 11 – Right coronary artery terminated in
posterior part instead of atrio ventricular groove. Left
coronary artery gave prominent marginal branch.
Heart No 12 – Right coronary artery had given small
posterior inter ventricular and prominent right
marginal branch. Left coronary artery had single
prominent atrio ventricular branch which gave to
diagonal and horizontal branches.
Heart No 13 – Right coronary artery gave 2 to 3 posterior
inter ventricular branches and left coronary artery had
directly 8 branches.
Heart No 14 – Both right and left coronary artery and
normal course had branches.
Heart No 15 – Right coronary artery gave large right
ventricle as compare to right atrium. Left coronary artery
gave prominent inter ventricular branch at acute angle
passing on to left ventricular.
Heart No 16 – Right coronary artery taken deep oval
shape turn in myo cardium and then descended in
posterior inter ventricular groove. Left coronary artery
gave prominent branches in addition to ventricular
arterial branch.
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Heart No 17 – Right coronary artery had normal course
but left coronary artery gave branches to left circumflex
artery which further divided into 4 to 5 marginal
branches.
Heart No 18 – Right coronary artery arised from
ascending aorta hence this artery was considered as
“conal artery”. Left coronary artery had normal course
and branches.
Heart No 19 – Right coronary artery winded the crux of
the heart and terminated in the posterior atrio
ventricular groove. Left coronary artery had number of
branches to the anterior surface but more on left surface
as compared to right surface of the atrium.
Heart No 20 – Right coronary artery terminated into
posterior part instead of atrio ventricular groove. Left
coronary artery gave prominent marginal branch.

1 ) Right coronary artery gave
2 ) Marginal branch instead of posterior interventricular
branch.
3 ) Convexity of left coronary artery which further divided
4 ) In to seven direct branches

1)
2)
3)
4)
5)
6)

Left (obtuse) Marginal.
Diagonal Artery.
Left Coronary Artery.
Anterior Interventricular Branch.
Circumflex Branch which further gave marginal branch.
Horizontal network of Artery (along with Anterior
interventricular branch)
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Table 2. Comparison of left coronary artery of fetal
and adult hearts

DISCUSSION AND SUMMARY
In the present study (table-1)(Figure 1) the right
coronary of fetal heart had (3) 30% normal course and
variated in (7) 70% cases while in adult heart 25% (5)
had normal course and variated 75%. The present study
varies with study of Foreign cadaveric heart study in
which 40% of right coronary artery was shorter than
the usual and the posterior inter ventricular artery was
replaced by a continuation of the circumflex artery
which also supplied the AV node in such cases posterior
inter ventricular branch was defined as the dominant
artery 5 It was observed in mammals and primates also6
absence of right coronary artery was also observed7 and
61% congenital fistula in right coronary was also
observed8.
Table 1. Comparison of right coronary artery in fetal
and adult hearts
Right coronary artery
of fetal heart

Right coronary artery of
adult heart

No of
heart
course(%)
and
branches

Artery
normal

Variated
artery (%)

No of
heart
course (%)
and
branches

Artery
normal

Variated
artery (%)

10

3 (30%)

7 (70%)

20

5 (25%)

15 (75%)

In the present study(Table 2)(Figure 3).The variation
of left coronary artery of fetal heart and adult heart. In
fetus 40% (4) artery were had normal course and
termination while 60% were variated course and
termination while in adult hearts 15% (3) were had
normal course and 85% (17) had variation in their
course distribution and termination.when right and left
coronary were compared the left coronary artery had
more variations (85%) while 70% in right coronary
artery. The probable reasons could he evolution because
due to erect posture heart placed obliquely, medial 2/3
and lateral 1/3 hence left side or left region of the heart
was devoid of blood supply hence to compensate this
deviated left coronary was observed. In 35% third
coronary artery distribution was also observed9 to meet
the functional demand and left coronary was least
involved in congenital fistula as compared to right
coronary artery. To facilitate the normal contraction of
heart the variations where 90% ostia of right coronary
artery and 80% Ostia of left coronary were situated
below the supra valvur ridge. Left coronary artery
shown 67.5% bifurcation, trifurcation 20%,
quadrification in 2.5% to 5% to encompass the
vascularity of left part of heart and dominance was only
17.5% and dominance of right coronary was 65% .10
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Right coronary artery
of fetal heart

Right coronary artery of
adult heart

No of
heart
course(%)
and
branches

Artery
normal

Variated
artery (%)

No of
heart
course (%)
and
branches

Artery
normal

Variated
artery (%)

10

4 (40%)

6 (60%)

20

3 (15%)

17 (85%)

The probable reason of these variations in these
arteries could be arteries persue the shortest and the
most direct course in order to reach their objectives and
this course it partly determined by the mechanical
convenience. Hence single coronary artery arising from
pulmonary artery in fetus and left coronary arising
from pulmonary artery in four different ways of
connection without any defect were also observed11,12.
In the present study (Table 3) 20% third coronary
artery was observed in fetal heart and 5% in adult heart.
These variations were unavoidable because
embryologically all blood vessels arise as differentiation
of mesenchymal tissue, moreover extension of new
capillaries by formation of vascular buds not only
provides the basis for the growth of blood vessels during
the normal development(Figure-2) it is also an essential
process in the adult in the adjustment of the peripheral
circulation to varying the functional demands and
vascular reactions to the inflammatory stimuli.
Table 3. Incidence of third coronary artery in fetal
heart and adult heart
Fetal heart

Adult heart

No

%

No

%

2

20

1

5%

In addition to this capillary pattern of the coronary
artery is plastic and capable of alteration from time to
time in response to changes in the immediate
environment13.Cardiac muscles do not appear to be
capable of proliferation by active division. Hence
vascularity is more dominant over cardiac muscle.
Hence it can be hypothesized that, systolic and diastolic
are mainly carried out by (1) widely distributed pressure
of blood vessels, (2) postnatal changes on the basis of
mechanical influences (3) movements of diaphragm (4)
pressure in pulmonary circulation (5) unequally
distributed vasoconstrictor nervous system and the
venous receptors perhaps provide the anatomical basis
for brain bridges reflex as the result of which of arise in
venous pressure leads to cardiac acceleration.
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Above all 71% of the vascular pattern is regulated
by genetic expression like tnxb, prg4, thb3, Tnfrs11b,
Notch3 etc14 in addition to this nutritional status and
living style of the patients could not be overlooked
because due to lack of proper and required nutrition
genes function is switched off called silenced genes.
These silence genes may de-arrange the vascular
pattern in the fetal life15 and lack of vitamin B3 and Creactive protein cause coronary heart disease16.

5.

6.

7.

8.

CONCLUSION
The present study of blood supply of fetal and adult
cadaveric hearts were compared.30% normal and 70%
variations of right coronary in fetal and 25% normal
and 75% variated of right coronary in adult. The
percentage incidence of 40% normal left coronary artery
and 60% variated in fetus and in adults 15% normal
and 85% variated moreover 20% third coronary artery
in fetus and 5% in adult were observed.
This study is more useful for cardiologist,
radiologist, cardio-thoracic surgeon because changing
life style puts men over forty and 65% diabetic men and
women are in more risk of cardiac arrest (as per WHO
report) hence these variation should be noted for better
cardiac care.
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Intra Uterine Fetal Death due to Trauma - A Case Report
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ABSTRACT
A young woman was admitted to Bharati Hospital's out patient department, with H/O assault due to
domestic strife. She was 3rd gravida with previous 2 abortions. On admission sonography revealed
IUFD- (intrauterine fetal death) at 29wks of gestation. Clinical status at the time of admission was such
that, there was a likelihood of PPH and there might be need of emergency obstetric hysterectomy.
Accordingly the patient was informed and consent was taken.
IUFD due to trauma is rare. In such cases documentation of injuries is very important. An obstetrician
should not refuse such case. Proper documentation, informed consent and timely management will
always ease the tension and make the job simple.
Keywords: Pregnancy, TRAUMA, IUFD.

HISTORY
A 27 year female was admitted to Bharati hospital
with history of assault with abruptio placentae with
IUFD. Patient was referred from a private hospital where
she was taking treatment for infertility. She had
conceived after treatment and was 29 weeks pregnantG3P0A2.She gave past history of spontaneous abortion
and D&E. She had a quarrel due to domestic reasons
and gave a history of assault. Initially she was under
ANC care of private practitioner, but was referred to
Bharati hospital. USG done at a private hospital
revealed bradycardia and retro-placental haemorrhage.
Clinical Findings- General condition on admission
was fair; she was conscious and well oriented. There
was no p/v bleeding and no fainting attack. Pallor
was present, pulse 106/min and B.P was 110/80 mm
of Hg on admission. P/A examination uterus was 30
weeks, tonically contracted, longitudinal lie and
cephalic presentation. FHS could not be located with
Doppler or stethoscope. Obstetric USG done at Bharati
hospital showed IUFD with retro placental
haemorrhage. On examination of body there were
multiple contusions (Photos 1-3) on the forehead, cheek,
arm, forearm, chest, breast and abdomen of varying sizes
between 2x3 cm and 3x4 cm. There were also multiple
scratch abrasions on forearm, breast and abdomen
(Photo 4). The injuries were properly documented and
photographed. She was given medications to induce
labour but there was no response. After taking written
informed consent and explaining the likely
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complications with possibility of PPH, an elective
caesarian operation was done. She required Fresh
Frozen Plasma and whole blood transfusion postoperatively.
Investigations- On second day of admission
hemoglobin was 3.9 and platelets were 45000. CT and
BT were also deranged. Chest X-ray was normal. USG IUFD of 28 wks 3 days with retro-placental haemorrhage
of 10.3x7.4 cm. Amniotic fluid was reduced. On the day
of discharge Hb was 10. Other investigations were
normal.
Operative notes- There was no haemoperitoneum
and no intra-abdominal bleeding. Bluish patches were
seen over lower uterine segment. Male foetus showed
early maceration and weight was 1.6 kg. There was
retro-placental clot approximately, 1 kg. Uterus was
flabby. Uterine massage was given and uterus
responded to oxytocics.
Discussion- IUFD due to natural causes is very
common but intra-uterine death of foetus due to trauma
is rare. Trauma to the uterus (direct or indirect) can injure
the myometrium and destabilize decidual lysosomes,
releasing arachidonic acid that can cause uterine
contractions, and perhaps inducing premature labor.
Although motor vehicle accidents are the most common
cause of serious blunt trauma in pregnancy, assaults,
abuse and falls are also frequent. In addition to maternal
mortality from blunt trauma, which is estimated to be
about 7%, the fetus is at significant risk, especially if
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placental abruption, placenta previa, or uterine rupture
occurs.1
Fetal demise is possible due to traumatic abruptio
placentae caused by blows to the maternal abdomen
during altercations. Death of foetus due to assault is
very rare. The prevalence of exposure to intimate partner
violence during pregnancy in one study was 1.2%.2
Intimate-partner violence increases the risk of placental
abruption and fetal death.2 Most of the studies mainly
discuss trauma due to vehicular accidents or even
firearm injuries in pregnancy, but assault causing death
of the foetus is quite rare. The American Congress of
Obstetricians and Gynecologists estimates the
prevalence of intimate-partner violence in women
seeking prenatal care at 23%. 3 Assaults are often
directed at the pregnant woman’s abdomen.4 In a 5 year
Indian study about trauma in pregnancy and fetomaternal outcome, there were only three cases of
physical abuse and assault. 5 In this case medical
management was important as there was past history
of abortions and infertility. There was a need to prevent
hysterectomy considering the past medical history. From
legal point of view, proper documentation of injuries
was very important as these injuries have caused death
of viable foetus. As there was likelihood of PPH and the
possible need for hysterectomy, it was necessary to
explain everything to the woman and take a written
informed consent.

Photo 2: Contusion on Abdomen

Photo 3: Contusion on Arm

Photo1: Contusion on Face
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Photo 4: Abrasion on Abdomen

In the present case documentation of injuries was
done with help of staff member of Forensic Medicine
department. In private practice there is always
apprehension about medico-legal cases as the doctor
may have to attend court or answer queries of police.
But if documentation is proper then a private
practitioner need not fear and he can always take help
of standard textbook of forensic medicine. IPC section
312-316, deal with abortion/miscarriage in case of a
woman. If any person causes death of a quick unborn
child, punishment varies from life imprisonment to 10
years rigorous imprisonment.
The above account of a case of IUFD resulting from
blunt trauma to maternal abdomen will underline the
importance of proper documentation and thorough
physical examination of entire body of patient and not
restrict to only obstetric examination.
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ABSTRACT
Sudden deaths in apparently healthy individuals, especially with a history of trivial physical trauma
require a careful post-mortem examination. An innocent person may be held responsible while the
actual cause of death is due to some underlying natural disease. There are many disorders in which the
patients may remain asymptomatic and the first and only manifestation is of Sudden death. Aortic
stenosis is one such disorder.
In this case report we present a case of 21 year old male who was brought dead to RML hospital, Delhi
with a history of trivial physical assault. The body was brought to the Mortuary of the Safdarjung
hospital, Delhi for autopsy. During autopsy the deceased was found to have severe aortic stenosis. A
detailed history revealed that he had been asymptomatic when alive. Smell of alcohol was present in
the stomach. In itself the trauma was not sufficient to cause death in ordinary circumstances in a
healthy individual. Alcohol and trauma could have been the precipitating factors in causing sudden
death of the victim suffering from severe Aortic Stenosis.
Keywords: Sudden Death, Aortic Stenosis, Physical Assault, Trauma, Alcohol

INTRODUCTION
World Health Organization (WHO) defines sudden
death as a death within 24 hours from the onset of
symptoms1. However, many clinicians and pathologists
accept death within one hour of onset of illness as to be
termed as sudden death. Disorder in almost any body
system can lead to sudden death. Universally
myocardial infarction is the most common cause of
sudden death2 though there are numerous other causes
as well.
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Table1. Relative frequency of natural Sudden death due
to diseases of various organ systems2
Cardiovascular system

45-50%

Respiratory System

15-23%

Central Nervous system

10 -18%

Alimentary System
Genitourinary System
Miscellaneous

6-8%
3-5%
5-10 %

Aortic valve stenosis is one such disorder that may
result in sudden death. A normal aortic valve consists
of three leaflets (tricuspid). Aortic valve stenosis is a
valvular heart disease in which due to stenosis there is
a progressive decrease in the aortic valve opening. As a
result a pressure difference is created between the left
ventricle and the aorta. Initially, the left ventricle
compensates by thickening of its walls (myocardial
hypertrophy) to maintain adequate cardiac output. In
the later stages, the left ventricle dilates and the systolic
function deteriorates leading to Congestive heart
failure3.
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The incidence of Sudden death in Symptomatic
patients with Aortic Stenosis is very high, about 34%4.
However, in 4% of cases, sudden death can occur even
in asymptomatic patients with aortic stenosis due to
cardiogenic shock as a result of cardiac arrhythmias5.
This may be precipitated by trauma or alcohol due to
the physiological changes associated with these
conditions.
Senile degenerative calcification of aortic valve is
the most common cause (50%) of aortic stenosis which
manifest in the 7th and 8th decade of life. Patients with
Rheumatic aortic stenosis (10%) typically present with
symptoms after the sixth decade of life. Mitral valve is
affected more commonly due to Rheumatic stenosis.
Calcification of congenital bicuspid aortic valve (3040%) is the second most common cause of aortic valve
stenosis and the most common cause in adults. Clinical
manifestations of congenital aortic stenosis in adults
usually occur in the fourth decade of life. The
congenitally malformed valves (unicuspid, bicuspid,
quadricuspid or malformed tricuspid) tend to calcify
and cause aortic stenosis5.
Symptoms related to aortic stenosis depends on the
degree of valve stenosis. Aortic stenosis usually has an
asymptomatic latent period of 10-20 years. Symptoms
develop gradually. The presenting symptoms are
usually dyspnoea on exertion, syncope, chest pain,
which finally may progress to congestive heart failure6.
But in some cases, instead of gradual progression to
congestive heart failure, Aortic stenosis can directly
manifest as sudden death due to cardiac arrhythmias.
CASE REPORT
A 21 year old male was brought to RML hospital,
Delhi with a history of trivial physical assault over the
issue of car parking. The victim and the assailant fought
with fist and blows. The victim became unconscious
and was brought to RML hospital where he was
declared brought dead. The body was brought to the
Mortuary of the Safdarjung hospital, Delhi for autopsy.
On external examination a reddish abrasion
measuring 1.5 cm x 0.5 cm was present on the left side
of the forehead adjacent to the midline. No other external
injury was present.
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Fig. 1. Severe aortic stenosis in a bicuspid and calcified aortic
valve

On internal examination, a small patch of
Subarachnoid Haemorrhage was seen on left parietal
region. No other internal injury was present.
Smell of alcohol was detected in the stomach.
Coronaries were patent. Cardiomegaly with Left
ventricular hypertrophy (Left ventricular wall
thickness-2.5 cms) was present. The aortic valve was
bicuspid and calcified reducing the aortic opening into
a narrow slit (Figure No.1). Area of aortic valve was
0.75cm2. Aortic valve area less than 0.8 cm2 comes into
the category of severe aortic stenosis 7 . The
interventricular septum was thickened and chordae
tendenae were normal. All the internal organs were
congested. Both lungs were grossly oedematous and
congested. Spleen was grossly congested and enlarged.
The cause of death was cardiogenic shock as a result
of aortic stenosis which could have been accelerated by
the intake of alcohol and trauma.
DISCUSSION
Natural diseases may remain asymptomatic during
life of a person. During autopsy it is imperative that the
autopsy surgeon examines the body keeping in mind
the pathological process associated with a natural
disease and comparing the degree of trauma with the
other factors to opine regarding the cause of death. This
is especially important with regards to young
asymptomatic and apparently healthy adults. This case
emphasizes the importance of complete autopsy and
correlation of autopsy findings with the history elicited.
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The present case report is an example of natural
disease precipitated by trauma and alcohol. The
internal and external injuries did not appear to be
sufficient to cause death in ordinary course of nature.
The trauma and alcohol could have acted as
precipitating factors in causing death of a person
suffering from severe aortic stenosis due to calcification
of a bicuspid aortic valve.
The small patch of Subarachnoid Haemorrhage
which was seen on left parietal region could be the result
of rupture of a small weak aneurysm consequent upon
high blood pressure produced due to combined effect
of alcohol and trauma. During assault the victim is
physically and emotionally active, due to which the
levels of catecholamines increase and the high blood
pressure may cause rupture of a weak aneurysm. In
acute alcoholism, traumatic subarachnoid haemorrhage
is more common due to loss of muscular coordination,
resulting in excessive rotational forces within the head,
and also possibly due to increased bleeding from the
congested vessels which do not contract down, and
bounding pulse of the drunken man. Mild and moderate
subarachnoid haemorrhage does not produce any
significant damage2.
As per the Indian Penal code (IPC) 8 section 299
(Culpable homicide) states that ‘Whoever causes death by
doing an act with the intention of causing death, or with the
intention of causing such bodily injury as is likely to cause
death, or with the knowledge that he is likely by such act to
cause death, commits the offence of culpable homicide’.
Thus the law clearly states that the injury should be
such that it should be likely to cause death or that there
should be adequate knowledge to the assailant that the
victim is suffering from such a condition that is likely
to cause his death.
In such conditions if the underlying Aortic stenosis
is overlooked during the autopsy and there is a history
of assault, the assailant may be charged with serious
criminal charges like homicide, though the trauma
could just have been a precipitating factor in causing
death of the victim. In India, of course the autopsy
surgeon neither conducts inquest nor does he determine
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whether the assailant had adequate knowledge
regarding the victim’s diseased state. But determining
that there had been a pre-existing disease may form
sufficient defence for the assailant who may not have
the intention of killing the victim especially in such
cases where the injuries are not fatal and the assault is
trivial.
CONCLUSION
Sudden death, even with a history of assault requires
exclusion of natural causes as a person can be accused
of homicide though the physical trauma associated
with assault could have been just a precipitating factor
in causing death of a person suffering from some
unknown life threatening disease like aortic stenosis
in the present case. Asymptomatic patients with Aortic
stenosis are at low risk of sudden death. However any
factor leading to excitation of the Heart can lead to
sudden death even in asymptomatic patients.
Knowledge of the various disorders that may result in
sudden death is to be kept in mind during autopsy
especially for young asymptomatic and apparently
healthy males.
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ABSTRACT
200adult male aged between 25-30 years belong to western Maharashtra were selected for the study,
their head length (Nasion to Inion) was measured by spreading caliper and height of stature (crown heel) was measured by anthropometry. The mean length of head length was 18.40 cm (SD ± 1.04) and
height of stature was 163.08 cm (SD ± 8.89) correlation of ratio between head length and height of
stature was 0.959 cm. The regression coefficient equation was x = 0.1129, xy - 0.0216, y = 8.15016x X+
13.10. This study will help the medico=legal expert, anthropologist and anatomist because estimations
of stature from head length appears to be new study in India because no literature was available to
compare.
Keywords: Spreading Caliper, Nasion to Inion, Anthropometry, Crown Heel Length

INTRODUCTION

OBSERVATION (RESULTS)

As stature is a biomechanical interaction between
the organism and gravity1 hence estimation of stature
is one of the criteria to identify the race. Correlation of
skeletal organs with the stature like foot2, finger3,
forearm4, clavicle5, superior extremity6, was available
in literature but least data is available to estimate the
stature with head length. This study is more important
in Medico-legal cases rather than Anthropological and
anatomical because amputation of whole head is quite
common among rural crimes since olden days, by doing
so the culprit exhibits their revenge and bravery. Hence
the attempt was made to correlate the height of stature
with head length so that by the head length entire length
of the stature can be explored.

a) 200 adult male head length mean value was 18.40
cm(±1.04) and while Mean value of stature was
163.08 cm(±8.89) which was statistically highly
significant (p< 0.01) and correlation between heads
length, and body stature was 0.959 cm.

MATERIAL AND METHOD

In the present study the mean value of head length
was 18.40cms (SD ± 1.04) (Table No 1) which indicates
the regional significance because human head however
continuous to increase in size after the brain ceases of
our anthropoid cousins have stopped growing7. The
mean value of length of stature was 163.08 cm (SD =
±0.8898) and ratio was 0.95 cm which differs with

The measurement of stature (crown-heel) length was
taken from anthropometre and head length was
measured by spreading caliper (Nasion to Inion). 200
healthy adult male volunteers aged between 25 to 30
years were chosen for this study.
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b) Regression equation coefficient was X on Y x=head
length y= stature length I= x=0.1129 x y-0.0216 for
the known value of stature length or height head
length can be estimated by using above equation.
II = y = 8.1506x X+ 13.10 for known value of head
length. The length of stature can be estimated by
the equation.
DISCUSSION AND SUMMARY
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previous studies of Russia, in which minimum length
of stature was 150 cm and Maximum length was 170
cm and believed that, stature was affected by nutritional
and environmental factors8
Table 1.
Head
length
(cms)
stature
Range
Mean Value
S.D
+ test

Total
height
(cms)

17 – 20

147 - 177

18.40

163.08

± 1.047

± 8.898

Correlation
between
head length
and height
of stature
0.959

47.61

P value = P < 0.01 (highly significant)

This present correlative study i) X = 0.1129 x Y- 0.0216;
ii) 8.15016 x X + 13.10(Table No 2) of length of head
length was 1/0.8th of the stature which differs with
previous studies in which it was 1/0.9th of the height of
the stature9. If the total length of the stature is 163.04 cm
will be having length of humerus 31.6 cm, Radius 23.2
cm, Ulna 24-9. Femur 42.8cm Tibia 35.1cms Fibula
34.9cm as observed in whites10. The present study also
more or less with the study of whites but it signifies the
regional identity. The present study applies to only
healthy individual because apart from thyroid hormone
imbalance, sex hormone imbalance also
misappropriates the length of long limbs which often
seen in eunuchs11.
Table 2. Regression equation of X on Y
X = 0.1129 xy – 0.0216
I=
Y = 8.15016 x X+ 13.10
II =
X = head length Y = height of stature

CONCLUSION
The present study of western Maharashtra
population, the head length mean value was 18.40 cm
(± 1.04) and Mean value of length of stature was 163.08
cm (± 8.89) which was highly significant (P<0.01). Ratio
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between head length and stature was 0.959 cms.
Regression equation (1) x = 0.1129 xy-0.0216 (II) y =
8.15.6x X+ 13.10. By these equations the head can be
explored by knowing the height of stature or vice versa.
This study has more medico-legal than regional,
anthropological importance because 25-30 years of age
is common age to commit crimes.
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ABSTRACT
140 children were examined for the presence of Dental Bulge (DB) out of the 140 children 35 had the DB
on palatal site of 1st molars.
There was strong co-relation between the presence of the DB and behavioural problems like
aggressiveness, theft from home and school, poor academic performance, often got into fights both at
school and at home.
It seems that out of the children that were born during the ethnic riots, those that had a DB on palatal
site of their 1st permanent molar/s presented with problematic emotional and social behavioural
patterns.
Hence, maternal stress during pregnancy has an impact both on dental anatomy and behavioural
patterns of the child.
Keywords: Dental Anomalies, Intra-Uterine Trauma, Behavioural Problems.

INTRODUCTION
DB is seen on palatal site of 1st permanent molar/s
close to its gingival margin, in oval or roundish shape
in about 1-3 mm in diameter. Rarely Cusp of Carabelli
is seen also on palatal site of 1st permanent molar upto
occlusal area of the 1st permanent molar. Cusp of Talon
also rarely observed palatally in incisors and premolars
which interferes in occlusion and requires reduction to
have free occlusion.
The DB, Cusp of Carabelli and Talon Cusps have
been source of additional forensic identifications in
dental anatomical variations.
DB was observed amongst the majority of about 2000
prisoners. Their charged sheets showed the index of
their unsocial activities. DB was not seen commonly
amongst about 20,000 police family persons in DohaState of Qatar over a period of about 6 years during
1983 to 1989, where the author was Lieutenant in Police
Force in Ministry of Interior.
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So the information was given to the Registrar of
University of Mumbai, who referred the author to the
Director of Education who directed to Institute of
Distance Education for submission of the observations
and got registered during Dec. 2003 and to do the dental
check up to find out the reports of the dental
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observations in Dental College, Schools and
Instituitions in Mumbai.

sociological manifestations has not been clearly
explored so far.

DB (Ankolkar’s Dental Bulge) was observed in 35%
amongst 140 School children accompanied by their
parent/s or guardian who gave informations about the
behavioural patterns of their children including 70 girls
and 70 boys, during Nov. 2006 in Department of
Pedodontics Nair Hospital Dental College and
Hospital, Dr. A.L.Nair Road, Mumbai-400 008
Maharashtra- India

It’s interesting to know how the structure of brain
can help us to understand individuals and their
relationships, since trauma to developing brain has
shown morphological changes in dental bud.

The school children who were having ADB in the
palatal site of 1st permanent molar were found to be
aggressive, often fight with other children, play alone,
bullied by other children, gets on better with elders,
often unhappy, easily distracted, nervous, often lies or
cheats, Steals from home or school or elsewhere
Ankolkar’s Dental Bulge (ADB) was seen in 25%
Amongst 100 school children including 50 boys and
50 girls (born during ethnic riotes and serial bombing
of Dec.1993), with the help of teacher of Rosary School,
Dockyard Road, Mazagaon, Mumbai-400 010.Amongst
the children having ADB were found to be worrying
type, unhappy, downhearted tearful, nervous in new
situations, easily scared, backward in studies, hot
tempered, often fights with other children or bullies
them, attention diverted or easily distracted.
ADB was observed in 27% of 100 School Children
including 50 boys and 50 girls with the help of teacher
of Allana English Primary School-Mumbai- 400 008.
Those children having the ADB in palatal site of 1st
permanent molar/s were observed to be concentration
wanderers, thinking time more for answering and to
get the things.
ADB was also observed amongst 30% of 100
youngsters including 50 boys and 50 girls, who were
stranded children of broken families during August
2005, with the help of the assistant in “The Observation
Home”, of the Children’s Aid Society, Dongri, Mumbai400008.
These children having ADB in palatal site of the 1st
permanent molar/s were found to be having many fears,
easily scared, steals from home, elsewhere, picked on
or bullied, often liars cheats, nervous or clingy, easily
distracted, often unhappy, tearful, often fights with other
children, having many worries, often bad temper,
restless.
The relationship between dental anomalies and
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The study of Laura1 focuses about the adverse events
in utero, such as maternal, nutritional deficiencies,
infection and hypoxia. The hypothesis was originally
derived from neuropathological changes in patients
with established schizophrenia that are highly
suggestive of impaired neural development occurring
around mid-gestation.
Increasingly it appears that gestational timings and
the severity of the insult/s rather than type of insult/s
plays a critical role in subsequent behavioural out come.
Supporting the neurodevelopmental hypothesis,
recent studies have demonstrated that serious mental
illnesses such as schizophrenia and afferent disorders
are associated firstly with behavioural abnormalities
that are present from early childhood, and secondly
with ongoing neural injury on serial magnetic
resonance imaging through late childhood and
adolescence. These data suggest that alterations in
brain development during foetal life lead to an evolving
damages over the courses of childhood before finally
being overtly expressed in early adulthood. Current
data suggest that the initial loss of cells in utero leads
to a long term remodelling of the brain that is mediated
up by regulation of physiological apoptosis. Those adult
illnesses present with early behavioural and
physiological clues, are progressive
And not static in nature, and that the process is
potentially governed by common mechanisms
regardless of cause, offers significant new opportunities
for intervention and treatment.
MATERIAL AND METHOD
The observation was conducted amongst 140
children (between the age of 6 to 12 years, during Nov.
2006 who attended the Department of Pedodontics,
Nair Hospital Dental College and Hospital, Mumbai400008.
Intra-oral examination was conducted and the
parent/guardian was asked questions about the child’s
behaviour.
The questions included the child’s behaviour and
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the interactions of both, at home and in school. They
were also asked questions about any antisocial
behaviour like school truancy, aggressiveness, to getting
into fights frequently and backward in academic
performance.
FINDINGS

described about Bite Marks and its use in Forensic
Dentistry, since individual person has specific dental
anatomy.
The Cusp of Carabelli on palatal site of 1st permanent
molar and shovel shaped incisors morphology
represents its importance in forensic identifications.

The author found some degree of dental anatomical
variations with ADB amongst most of the prisoners and
police families in Doha who were from different parts
of the world and of the different ethnic groups. The
index of criminal activities amongst the prisoners were
mentioned in their record books and in few cases the
prisoners were charged for capital punishments also,
having ADB on palatal site of their 1st permanent molars,
thus it was logical to assume whether the presence of
ADB was having any sort of co-relationship with the
person’s behavioural patterns or not ?

The study of Talon Cusp shows similarity to dens
evaginatus, histologically as described by Lalu 4 1955
as being an axial core defect of the dental germ. There is
an extrusion of uncoordinated tissue proliferation in to
the stellate reticulum of the tooth germ during the bell
stage o f the tooth development .This proliferation of
tissue is followed by a preodontoblast layer of the
dentine over which the enamel is subsequently built
up.

Amongst 200 children from both the schools, who
were born during ethnic riots and serial bombings (in
1993) in Mumbai-India majority of children were found
to have ADB on the palatal site of 1st permanent
molar/s.

The Dental Bud develops between the 6th and 9th
week of intra uterine life of the foetus. The Neural tissues
also develop around the 6th to 9th week of gestation
period.

Interestingly such children’s behavioural patterns
were questioned to their parent/guardian who informed
the author that those children having ADB on their
palatal site of the 1st molar/s were having different types
of behavioural patterns.
The majority of the 100 stranded children and young
adults of broken families who were in Observation
Home (Umer Khadi, old Jail Road, Mumbai-400 009India), found to have ADB on palatal site of their 1st
permanent molar/s., and their records showing the
unsocial behavioural patterns.
Out of 140 children, 35 children that are about 25%
had ADB. All 35 children had behavioural problems,
antisocial behaviour and poor in academic career.
105 children without ADB did not present any of
these behavioural or academic problems.
Dental anatomic changes can occur due to clenching
and thus attrition of teeth as described by Sweet2 in
2001. Clenching or Bruxism has been observed in
persons who have pressure of work and have many
times sleepless nights, which can predict their social
manifestations also.
There are important reasons to know the dental
anatomical variations in human beings as Wright 3 2001
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DISCUSSION

It has been proven that any trauma, injury or insult
to the developing dental bud during the gestational
period by infections (like syphilis) or chemicals (like
tetracycline and fluorides) or deficiencies (like calcium)
lead to anatomical variations and discolouration in
teeth.
DISCOLORATION
Teeth involved during the developing stages due to
both intrinsic and extrinsic factors have been researched
and proven by Watts5 (2001) in the paper titled as “Tooth
Discoloration and Staining”.
The mechanisms of intrinsic teeth discoloration has
been described as
Intrinsically discolouration during permanent
dental developmental period of about 16 week of
gestation period and results in as alteration of the light
transmitting properties of tooth structure, there are
number of metabolic disorders in which only the hard
tissues forming at same time may be involved.
1 : Alkaptonuria : This inborn error of metabolic
results in incomplete metabolism of tyrosine and
phenylalanine which promote the build up of
homogeneistic acid. This affects the permanent
dentition by causing a brown discoloration.
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2 :Congenital erythropoietic porphyria: This is a rare
recessive autosomal metabolic disorder in which there
is an error in porphyrin metabolism leading to the
accumulation of porphyrin, this is rare recessive,
autosomal in bone marrow red cells.
Fate of developing tooth buds located in relation to
mandibular fracture in three infancy cases described
by Yamamoto6 2010
Malformation of the crown was observed in one of
the permanent teeth on the fracture line in the 1st case.
In the 3rd case root formation was arrested in one of the
permanent teeth on the fracture line and the tooth was
lost early after eruption. The development of tooth buds
on the fracture line is not predictable and therefore
should be monitored by regular checkups.
Syphilitic insults during developing Dental Bud
leads to Mulberry’s Molar and Moon’s incisor and
discolorations of teeth, thus entitled as forensic means
of diagnosis.
Congenital Syphilis in the past slaves at Newton
Plantation Barbados, West Indies, was observed by
KEITH7 during 1992.
The study of Julius8 1992 mentions that the elevated
levels of fluctuating odontometric asymmetry in
children of alcoholic mothers may be associated to
prenatal stress during the soft tissue stages of the
odontogenesis.
The author of this article hypothesises that because
of the overlap in the intra uterine gestational period of
the development of the dental bud and neural tissue,
any insult at this stage of development not only affects
the dental bud but the developing neural tissue as well.
This could be the reason why there is such a strong
association between dental bulge and behavioural
problems in the subjects which were observed.
Different Dental Anatomical variations have been
found in crowns of the 1st permanent molar within the
pulp chambers and roots also in all racial and ethnic
groups.
Charles 9 mentions giving examples of dens
invaginatus, shvel-shaped incisors, Cusp of Carabelli,
taurodonts, multiple roots, and root form bifurcations.
The most common anatomical variants associated with
Asians and Pacific Islanders that will have an impact
on diagnosis and
treatment of talon, three rooted
mandibular molars C-shaped molars and tuberculated
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premolars, which were described by Cooke10 during
1979.
In the study of Laura it appears that gestational
timing and severity of the insult rather than type of
insult , plays a role in subsequent behavioural outcome,
supporting the neurodevelopmental hypothesis and
the recent studies have demonstrated that serious
mental illnesses such as schizophrenia and afferent
disorders are associated firstly with behavioural
abnormalities that are present from early childhood,
and secondly with ongoing neural injury on serial
magnetic resonance imaging through late childhood
and adolescence. These data suggest that alterations in
brain development during foetal life lead to an evolving
damage over the course of childhood before finally being
expressed in early adulthood.
The impairment of the growth and development of
the brain or central nervous system, and the disorder
of the brain function that affects emotion, learning
ability and memory that unfolds the individual growth
and childhood gets autism and spectrum disorders.
Foetal alcohol spectrum disorder, traumatic brain
injury (including congenital injuries as those that cause
cerebral palsy), communication, speech and language
disorders, genetic disorders such as X syndrome and
Down syndrome.
Neurodevelopment disorders are associated with
widely varying degrees of mental, emotional, physical
and economic burden to individual families and society
in general.
Causes of neurodevelopment disorder, which can
range from deprivation, genetic and metabolic diseases,
immune disorders, infectious diseases, nutritional
factors, physical trauma and toxic and environmental
factors
CONCLUSION
There is a strong association between ADB and
behavioural pattern as shown by the results of this
study. Intra-uterine trauma seems to be associated with
both dental anatomical variations and antisocial
behavioural patterns in the observed patients .This
could be due to the close physical proximity and also
overlapping of development of the dental bud and
neural tissue in the embryo.
It may be possible that social welfare, religious
groups and psychiatrists help such persons to

2/23/2013, 12:07 PM

112 Indian Journal of Forensic Medicine & Toxicology. January-June., 2013, Vol.7, No. 1

implement spiritual and pharmacological
interventions to improve their social functioning.
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ABSTRACT
The term "Pink Teeth" in clinical practice is used to describe a relatively uncommon, insidious and
often aggressive form of tooth resorption which results in localized increase in the size of the pulp due
to idiopathic pulpal hyperplasia. The other aspect of pink tooth phenomenon is its appearance after
the death and hence a possible means of evaluating the cause of death. The present article highlights a
review and medico legal aspect of the post mortem pink tooth phenomenon.
Keywords: Forensic Dentistry, Hemoglobin, Pink Tooth Phenomenon, Post Mortem.

INTRODUCTION
In our day to day clinical practice, we come across
various types of teeth discolorations. They can be
permanent or transient pigmentation which appear due
to extrinsic or intrinsic causes. The most commonly
observed ones are brown, grey or black and some times
pink. The pink tooth is a clinical term used to describe
a relatively uncommon, insidious and often aggressive
form of tooth resorption mainly inflammatory type,
which results in localized increase in the size of the
pulp due to idiopathic pulpal hyperplasia. In
inflammatory resorption, the resorbed dentin is replaced
by inflamed granulation tissue. The resorption
continues as long as vital pulp remains; typically, the
coronal pulp is necrotic with the apical portion
remaining vital. When it affect the coronal pulp, the
crown can display a pink discolouration (pink tooth of
Mummery, named after the anatomist “James Howard
Mummery”) as vascular resorptive process approaches
the surface1.
Traditionally, a pink tooth has been thought
pathognomonic form of internal root resorption which
results in localized increase in the size of the pulp due
to idiopathic pulpal hyperplasia. It can be a feature of
external root resorption, namely peripheral
inflammatory
external
root
resorption.
Radiographically, it is characterized by an oval shaped
enlargement of the root canal space. Histological
examination reveals resorption of the internal aspect of
the root by multinucleated giant cells adjacent to
granulation tissue in the pulp. There are different
theories regarding the origin of the pulpal granulation
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tissue involved in internal resorption. The most logical
explanation is that it is pulp tissue that is inflamed
because of an infected coronal pulp space. In addition
to the requirement of the presence of granulation tissue
root resorption takes place only if the odontoblast layer
and predentine are lost or altered. Trauma has been
suggested as a cause for loss of predentine adjacent to
the granulation tissue 1. The teeth that received
endodontic therapy in Russia have a common
presentation that may be described best as pink teeth,
which is due to the use of resorcinol in the filling
material in the teeth.2 The systemic causes can be
typhoid disease where the pink discolouration of teeth
can also occur in single teeth and congenital
erythropoietic porphyria which lead to generalized pink
pigmentation of teeth.3
In archeological science also, pink teeth
phenomenon has its occurrence. The difference lies in
the external appearance of pink dentine. It is reported
that pink pigmentation in the ancient teeth is a
consequence of post mortem decay factors, particularly
caused by the tunneling hyphae of various species of
saprophytic fungi4.
The other perspective is the appearance of pink teeth
after the death of an individual. The appearance of pink
teeth phenomenon after death is a common
phenomenon in forensic dentistry. Thus, this article
reviews the pink teeth phenomenon in order to
determine its role as a post-mortem finding.
Review of Post mortem pink teeth phenomenon:
Bell T first reported the pink teeth phenomenon in 1829.
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He described a pink coloration in teeth of subjects that
have drowned or been hanged and suggested that it
was due to an increased intrapulpal pressure, which
caused the formation of pink teeth, whether it be
intrinsically (strangulation) or extrinsically (drowning
in water) increased5. The first application of pink teeth
in forensic medicine was the Christie murder case with
a possible association with drowning. It was noticed
that the crowns of the teeth were pink and that this
colouration extended apically with declining intensity
and seemed to be more of a patchy distribution in the
roots. This colouration was not distributed throughout
the rest of the teeth in the mouth and even adjacent
teeth showed different intensities of colour6. In other
reported study of pink teeth, roots exhibited a more
intense colouration than the coronal section of the tooth7.
However, the pathognomic value of pink teeth is more
than doubtful since it has been described in a variety of
unnatural causes of deaths like drowning where all
the teeth and their surrounding alveolar bone and
gingivae exhibited a pink hue and also in strangulation,
and carbon monoxide-poisoning 3,8,9,10.
Post mortem manifestation of pink tooth: The
appearance of the tooth vary from pink to dark red (port
wine) post mortem discoloration 3 . The pink
discoloration usually observed on the cervical part of
the tooth and apical part of the root10. The distribution
of pink teeth can vary in a mouth and it is not necessary
that all teeth are involved10,11. Incisors, canines and
premolars seem to stain more intensely than other teeth.
The degree of pigmentation is not constant as it depends
upon the diameter of the dentinal tubules and usually
disappears on the most posterior teeth. Decayed teeth
will not stain as frequently as healthy teeth, due to the
initial reduction in pulpal volume and subsequent
formation of sclerosed dentine9. Except for very few and
poorly documented exceptions, they develop earliest
after 1 to 2 weeks post-mortem 7. Under special
circumstances (dry and light conditions), the pink
colour will change to brown, grey or dark blue or even
to purple red discoloration. The phenomenon is more
pronounced in younger individuals because the
dentinal tubules become narrower and/or obliterated
with age and become less penetrable due to the occlusion
process6,9,12,13.
Etiology of pink tooth phenomenon: Pink teeth have
been reported in subjects who died suddenly by
asphyxia seems to be greater than in other forms of
unnatural death. The phenomenon is more common in
the victims of drowning where the head is usually
positioned below the trunk. It seems probable that
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colouration of the teeth would be found in those regions
of the jaws where the blood is seeking on the basis of
gravitation hypostasis10,14,16. The presence of humidity
in the environment in which the body was found has
also been cited as an important contributing factor in
the development of the pink teeth phenomenon,
especially in shipwrecks and drownings3,14. Strangling
suffocation and hanging will increase the incidence of
pink teeth. It was observed that this phenomenon is
more dependent on physical than chemical factors after
death5. An influence of carbon monoxide has also been
suggested due to formation of various complexes17.
Pathological aspects of pink teeth appearance: Pink
phenomena depends on special anatomical features
such as the existence of porous structures protected by
a dense material, therefore explaining the existence of
pink teeth19. It could be important to consider the fact
that the blood vessels of the dental pulp are closed in
the tooth. The enamel is free from the discoloration since
it is too dense to stain3. By using scanning electron
microscopy and electron probe X-ray microanalysis, it
was found that pink teeth could occur more easily in
teeth in which the intertubular dentin was less compact
and contained more dentinal tubules 20 . The
phenomenon is more common in victims where sudden
death occurred, because the blood will remain liquid11.
Carbon monoxide intoxication produces marked
hyperemia, diffuse hemorrhages hemolysis and oedema
in the tissues. This process intends to produce large
amounts of hemoglobin within the pulp. The death due
to asphyxia leads to extravasation of blood caused by a
rapid rise in venous pressure thus resulting in
hemolysis14,17,18.
Histochemical evaluation of the pink
pigmentation: Pink teeth phenomenon results from an
inhibition of haemoglobin and haemoglobin
breakdown products probably saturated with carbon
di oxide (due to the lack of oxygen post-mortem) into
the dentinal tubules which was confirmed by isoelectric
fusing7,9. The EDTA sections of the post mortem pink
stained teeth via histochemical methods and ultraviolet
microscopy revealed a red brown discoloration of the
dentine whereas enamel, cementum, sclerosed and
secondary dentine were spared. This suggested that
the tubules played a vital role in pigmentation
formation, larger their diameter the greater chance of
pigmentation of dentine16.
The haem group pigments related to this
phenomenon is hemoglobin, protoporphyrins
porphyrins, hemosiderins, bile and its related pigments;
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the most commonly involved is hemoglobin 8,21.
Haemosiderin is composed of a protein framework
combined with ferric ion and is breakdown product of
haemoglobin, but only occurs when breakdown is due
to macrophages22. Hemoglobin was found to be the most
likely pigment responsible for post mortem pink
staining, it occurs naturally after death in many forms,
i.e., oxyhaemoglobin, reduced haemoglobin,
methhaemoglobin, hematin and hamochromogen11.
Prerequisites are hyperemia/congestion and
erythrocyte extravasation of the pulp capillaries,
furthermore autolysis and a humid milieu. Soon after
the death there has been a vasodilatation of all the
pulpal blood vessels. The increased pressure of the
blood vessels in the pulp will initiate an extravasation
of red blood cells3. It has been suggested that either the
coagulation process is inhibited or fibrinolysis is
activated after sudden death 23 . Various studies
demonstrated a very high fibrinolytic activity of the
human pulp tissue24. This extra fibrinolytic activity of
the pulp in certain situations facilitates a very rapid
breakdown of blood, thus preventing post mortem
coagulation in the pulp25. After lysis of intra-and
extravascular red blood cells, the haemoglobin and its
derivatives will penetrate the dentine tubules by
diffusion leading to red colouration17. Furthermore, it
was concluded that the fibrinolytic activity and the
catecholamine level were higher after death from oxygen
deficiencies than after death from other causes20,26.
The condition of the surroundings, for example
humidity and temperature of the bodies with pink teeth,
has been proposed to favour the diffusion of the blood
(or a fluid containing haemoglobin or its degradation
products produced by postmortem decomposition) in
the pulp due to elevated hypotonic pressure resulting,
thus increasing the discolouration5,9,10,11,27.
Pink tooth phenomenon and time of death: In
various experimental animal studies, it was observes
that immediately after the death marked vasodilation
in the alveolar bone, periodontal ligament and the dental
pulp.
The hyperaemia was more so in root pulp than
coronal pulp. After twenty four hours, the anterior teeth
had a reddish hue. The blood vessels were dilated and
oedema was present in pulpal areas due to autolysis of
erythrocytes. The vessels in the alveolar bone and
periodontal ligament had emptied, because of increased
demand in more vital areas but there was no aspiration
of the erythrocyte material into dentinal tubules. By
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forty-two hours after death, blood vessels were widely
dilated and extravasated erythrocytes predominates the
coronal pulp5. However from the other studies, it was
concluded that pink staining can only occur after
haemolysis and that the phenomenon becomes
macroscopically obvious after about 6 days. This is due
to the fact that the haemolysis is at its peak at this time11.
Experimental research on animals has shown that
specimens stored in the presence of moisture will stain
faster and more intensely than if stored in a dry
environment9,10. Thus it can be concluded, there are
many internal and external factors that may play a role
in the appearance of pink teeth phenomenon.
Relationship between pink tooth phenomenon and
cause of death: The formation of pink teeth is a
recurring phenomenon and remarkably unpredictable.
This can be attributed to the various antemortem pre
requisites which are nonspecific and can be replaced
by post mortem conditions. Thus it can be summarized
that there is no specific correlation between the
formation of the phenomenon and the cause of death28,29.
Conclusion: The differential diagnosis of ante-and
postmortem pink discolouration of teeth should not be
a problem, because there are other factors that the
forensic odontologist must consider, when pink to red
stained teeth are evaluated and later described in a legal
report; i.e. the clinical case history (dental and medical),
teeth involved (single or multiple), localization, extent
and intensity of discolouration. Thus, the pink teeth
phenomenon must be studied in order to elucidate its
role as a postmortem finding.
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ABSTRACT
Bank employees, with their resources and infrastructure, are ideal for increasing awareness and initiating
preventive activities for the control of coronary heart disease (CHD).However, there are no reliable
estimates of CHD risk factor burden, or of its awareness and treatment status among bank employees.
The study intends to evaluate the prevalence of risk factors and knowledge of CHD among bank
employees of Bijapur city.
Objectives: To estimate the prevalence of risk factors of CHD and to assess the knowledge regarding
risk factors of CHD among bank employees.
Methodology: A cross-sectional study was conducted for a period of three months. The study population
consisted of bank employees working in various banks in Bijapur City.
Keywords: Coronay Heart Disease, Risk factors, Employees, Knowledge.
INTRODUCTION
Coronary heart disease is the largest killer disease
in developed countries and is rapidly assuming a
similar role in developing countries. The WHO has
drawn attention to the fact that coronary heart disease
(CHD) is our modern epidemic, not an unavoidable
attribute of aging. It is estimated that if incidence of
CHD is brought to zero it would increase the life
expectancy by 3 to 9%1.The estimated prevalence of CHD
is around 3-4% in rural areas and 8-11% in urban areas
among adults older than 20 years, representing a
twofold rise in rural areas and a six-fold rise in urban
areas over the past four decades. About 29.8 million
people were estimated to have CHD.
India in 2003; 14.1 million in urban areas and 15.7
million in rural areas3. It is expected to double in the
next two decades, making it the single largest cause of
death by the year 20204. While the exact etiology of this
predisposition to CHD in Indians is still debated, From
a public health point of view, it is clear that the rapid
transition in diet and lifestyles with urbanization has
contributed to increasing levels of potentially reversible
CHD risk factors2.
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Data from several cross-sectional studies confirm
the high prevalence of risk factors such as smoking,
type 2 diabetes mellitus, high blood pressure,
dyslipidemia and obesity in urban areas. Despite
voluminous publications and undivided focus of
scientific world on coronary heart disease, it remains
the most important cause of morbidity and mortality
world over.
The past decades have seen the medical fraternity
taking giant leap in understanding the pathophysiology
as well as treatment aspects of this disease. In
comparison, the preventive and social aspects of the
disease have not received much attention in preventing
and treating the CHD. It largely remains paper bound
and is not actually addressed at a clinical level. It is all
the more a pity when we are aware that simple cost
effective modifications in the lifestyle can substantially
help and achieve this goal. So far, we have failed to
curb this rapidly growing pandemic.
The time has come for us to reevaluate our approach
to fight this problem. The need of the hour is to
reemphasize the vital role of total lifestyle modification
of the people at large. Bankers with their sedentary

2/23/2013, 12:07 PM

118 Indian Journal of Forensic Medicine & Toxicology. January-June., 2013, Vol.7, No. 1

lifestyles, relatively better socioeconomic condition and
highly stressful job are subject to the risk of coronary
heart disease.
We decided to select a cohort of bank employees,
because they represent the subset of population at risk
to develop coronary heart disease. This study was
designed to evaluate the risk factors predisposing bank
employees of Bijapur city to coronary heart disease.
OBJECTIVES OF THE STUDY
1) To estimate the prevalence of risk factors of coronary
heart disease among bank employees of Bijapur
city.
2) To assess the knowledge regarding risk factors of
coronary heart disease among bank employees.
MATERIALS AND METHOD
1) Source of Data: The study population consisted of
bank employees working in various banks in
Bijapur city. There were 804 bank employees
working in Bijapur. Since the prevalence of various
risk factors in bank employees is not known, so an
estimated prevalence of 50% with 95% confidence
interval and allowable error of 15%, a sample size
of 170 was arrived.
2)

Sampling Procedure: All the bank employees were
arranged in alphabetic order and were numbered.
The required numbers of bank employees were
selected using 4 digit random number table

3) Study Period: This was a cross-sectional study
conducted during a Period of six months, (January
2011 to June 2011)
4) Method of Collection of Data: The study was
conducted at the main branches of nationalized
banks of Bijapur city. A list of bank staff was
obtained from their respective banks with their age
and address. The selected bank employees were
interviewed, examined and investigated as per predesigned and pre-tested performs. Relevant
investigations were carried after informed consent.

29. muttapa--117--120.pmd

118

5) Statistical Analysis; Rates and Ratios, Percentages
and Chi- square test were used for statistical
significance
RESULTS
Prevalence of Risk factors of coronary heart disease
among bank employees
Smoking- was considered for only males because
there were no female smokers in the present study.
Among the study population 25.9% were current
smokers.
Smokeless tobacco -9% were using smokeless
tobacco.
Alcohol was considered for only males 20% of bank
employees of the study were drinking alcohol. Majority
of employees were consuming alcohol for more than 8
years
Extra fat intake : 8% of males were taking extra fat
than 1% of females. Most of them were using sunflower
oil.
Physical activity: 44% of employees were sedentary
and 56% were physically active
Hypertension ; Out of 170 study population, the
prevalence among males was 38% and among females
was 10%.This difference was statistically significant.
Diabetes mellitus : the prevalence of diabetes in
this study was 21%, the prevalence among males was
24% and among females was 14%. This difference was
statistically not significant
The prevalence of overweight (BMI 25-29.9 kg/m2)
in the present study was 30% and that of obesity (BMI
e” 30kg/m2) was found to be 2.7%. There was no
difference of overweight among males and females.
The prevalence of truncal obesity was 26%.
The prevalence of dyslipidemia is summarized in
table no .1

2/23/2013, 12:07 PM

Indian Journal of Forensic Medicine & Toxicology. January-June., 2013, Vol.7, No. 1 119
Table 1. Prevalence of Dyslipidemia
Risk factors

Men(n=128)

Borderline high cholesterol (200-239 mg/dl)

29(23%)

High cholesterol (•240 mg/dl)

Women (n=42) Total (n=170)
9(22%)

Z – value

P- value

0.25

0.803

39(23%)

8(6%)

4(8%)

11(6.3%)

Total(•200mg/dl)

37(29%)

13(31%)

50(29.3%)

Borderline high LDL cholesterol (130-159mg/dl)

21(16%)

5(12.5%)

26(15.3%)

High LDL cholesterol (•160mg/dl)

05(4%)

2(4.2%)

7(4%)

Total (•130mg/dl)

26(20%)

7(17%)

33(19.3%)

0.54

0.590

Low HDL cholesterol (•40mg/dl)

24(19%)

5(12.5%)

30(17.7%)

1.13

0.260

Borderline high triglyceride (150-199 mg/dl)

28(29%)

7(16.7%)

36(21%)

High triglycerides (200-499mg/dl)

22(17%)

7(16.6%)

29.(17%)

1(1%)

-

1(0.67%)

51(40%)

14(33.33%)

66(39%)

0.77

0.442

Very high triglycerides (•500 mg/dl)
Total (•150 mg/dl)

Table 2. Prevalence of Risk factors of coronary Heart diseases among bank employees.
Risk factor

Male%

Smoking Tobacco

Female %

Total%
31(18%)

33(25.9%)

-

Smokeless Tobacco

3(12%)

1(1%)

15(9%)

Alcohol

33(26%)

-

34(20%)

Extra fat Intake

10(8%)

1(1%)

10(6%)

Extra salt Intake

32(25%)

11(25%)

43(25%)

Physical Inactivity

-

-

74(44%)

Family H/o CHD

17(13%)

5(13%)

22(13%)

Hypertension

49(38%)

4(10%)

53(31%)

Diabetes

31(24%)

6(14%)

36(21%)

Over weight

38(30%)

12(29%)

51(30%)

Central obesity

5(4%)

-

5(3%)

Truncal obesity

28(22%)

16(38%)

44(26%)

In this study, 21% of the subjects had no risk factor ,24% had one risk factor , 19% had two risk factors, 14% had three risk factors
and 22% had more than three risk

factors. The difference among males and females was statically not significant .

Table 3. Presences of modifiable risk factors *
Risk factors

Males (n=128)

None

Females (n=42)

No.

%

24

19

12

Total (170)

No.

%

No.

28

%

36

21

One

27

21

13

32

41

24

Two

27

21

6

14

32

19

Three

18

14

5

12

24

14

>three

32

25

6

14

37

22

X2 = 5.235

df= 4

p= 0.264

Sedentary habits, high fat diet, smoking, overweight/ obesity, truncal obesity, hypertension, DM, dyslipiemia.
Our study showed that prevalence of dyslipidemia was strongly associated with decrease in the physical activity ( Table 4)

Table 4. Prevalence of dyslipidemia in relation to physical activity
physical activity (n=128)
Sedentary
(n=123)

Mild
(n=39)

Moderate
(n=48)

Vigorous
(n=41)

X2

Df

P

High cholesterol(•200mg/dl)

32

10

4

2

13.842

3

0.003

High LDL cholesterol(•130mg/dl)

18

7

5

1

5.608

3

0.132

High triglycerides(•150mg/dl)

51

18

7

6

20.749

3

0.001

Low HDL cholesterol(•40mg/dl)

22

9

4

1

9.819

3

0.002

Dyslipidemia

Out of the 170 bank employees, 7 (4.11%) were under the treatment for coronary heart disease.
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Knowledge regarding risk factors of Coronary Heart
Disease among bank Employees
The mean of scores for all subjects was 13 with standard
deviation 3
The level of Knowledge was classified as
1. Poor Knowledge——- Score less than 12
2. Average Knowledge—— Scores to 12 to 17
3. Good Knowledge——— Score more than 18

Recommendations

In the present study, 28(16%) of the study subjects
were having poor knowledge.148(72%) of the subjects
were having average knowledge and 22(12%) of the
subjects were having good knowledge regarding risk
factors of coronary heart disease.
DISCUSSION
The Findings of our study were comparable with
other studies conducted among Urban population of
Thiruvanthapuram and Jaipur Cities . It was also
comparable with industrial employees of North India
Table 5. Prevalence of risk factors of coronary heart
disease in different studies.
Risk Factor

Male

Present D. Prabakaran
study
et al.
(2005)5

Gupta
et al.
(2002)6

Kutty
et al.
(2000)7

76%

100%

49%

37%

25.9%

36%

49%

57%

Alcohol Cunsumption

26%

-

-

34%

SedentaryHabits

44%

-

27%

51.4%

BMI(•25kg/m2)

30%

35%

27%

-

BMI(•25kg/m2)

3%

3.3%

-

6.3%

Truncal Obesity

26%

66%

63.8%

-

Hypertension

31%

30%

36%

27%

Smoking

the subjects were found to have truncal obesity, one
fourth were overweight, one third of the subjects were
found to have high cholesterol which was significantly
associated with increasing age, Presence of one or more
risk factors in majority of the bank employees were
observed Most of the employees were having average
knowledge regarding risk factors of CHD , about 72%
of the subjects were having poor knowledge . So, there
is a need to educate the bank employees regarding risk
factors of CHD

Diabetes

21%

15%

12.2%

16.3%

High Cholesterol

29%

30.1%

39.1%

32%

Presence of two or
more risk factors

43%

47%

-

-

1. Health Education regarding risk factors.
2. Practice healthy life style.
3. Regular check-up for risk factors.
4. Screening of the bank employees once in three
months
5. Discussion of study reports with experts during
campaign
6. Follow up
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ABSTRACT
Pattern of homicidal deaths vary from place to place. The present study was carried out at the Institute
of Forensic Medicine, Madras Medical College, Chennai, India, during the period of Jan 2009 and Dec
2009. During this period 55 cases of homicidal deaths were subjected to medicolegal autopsy. Out of
these, 50 cases (90.9%) were in the age group of 18-50yrs and the peak incidence was noted in the age
group of 31-40yrs, 21 cases (38.17%). Males outnumbered females by a ratio of 3.58:1. Majority were
married, 42 cases (76.36%). The predominated motive in 30 cases (54.55%) was quarrel following an
argument. In 43cases (78.18%) the offender were either known or acquainted to the victims. The incidence
of homicide was more during day time, 41cases (74.55%). In 37cases (67.27%) homicide was committed
outdoor. Blunt force mechanical violence was the most common type (58.19%), followed by sharp
weapon injuries (29.09%). Most common cause of death in 65.46% of cases was head injury.
Keywords: Homicide, Victim, Chennai, Motive, Blunt Weapon, Head Injury.

INTRODUCTION

MATERIAL AND METHOD

Homicide is killing of a human being by another
human being 1. It is one of the leading causes of
unnatural deaths. Globally, around 5, 20,000 people
die each year as a result of interpersonal violence, which
equates to 1400 deaths every single day2. This leads to
a huge socioeconomic and personal loss to the family,
society and a massive burden to the national economies,
law enforcement authorities and health care providers.
Chennai being a metropolitan city, thickly populated,
the crime rate is very high and it is increasing day by
day. But there is relatively little information published
regarding the pattern and demographic factors
associated with homicide. To reduce the crime rate and
to develop effective strategies, there is a need for a study
regarding homicidal deaths. Hence we conducted a
prospective study to throw light on this subject.

The present study was carried out at the Institute of
Forensic Medicine, Madras Medical College, Chennai,
India during the period of Jan 2009 and Dec 2009. The
material of the study was comprised of 55 cases of
homicidal deaths subjected to medicolegal autopsy. All
cases of homicidal victims either confirmed by
investigating police officer or found to be homicide after
autopsy were included.
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Information on various factors like age, sex, marital
status, socio-economic status, time and place of
occurance, victim-assailant relationship, method and
weapon used for killing and cause of death were
obtained by interviewing the relatives/ friends of the
deceased, postmortem examination, perusal of hospital
records and from the concerned investigating agencies.
Blood samples were analysed for the presence of
alcohol, drugs and other poisons. Organs were
subjected to Histopathological examination to rule out
natural diseases in suspicious cases. Data thus obtained
were recorded in a proforma and analysed.
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RESULTS
In the present study, out 55 deaths due to homicide,
50 cases (90.9%) were in the age group of 18-50yrs and

the peak incidence was noted in the age group of 3140yrs, 21 cases (38.17%). Males outnumbered females
by a ratio of 3.58:1 (Table 1). Majority were married, 42
cases (76.36%).

Table 1. Distribution of victims of murder by gender and age groups
Age groups (yrs)

Gender

Total

Male

Female

No.

%

No.

11-20

03

05.45

-

-

03

05.45

21-30

10

18.18

03

05.45

13

23.64

31-40

17

30.90

04

07.27

21

38.17

41-50

11

20.00

51-60

-

61-70

02

Total

43

-

No.

%

02

03.65

13

23.64

03

05.45

03

05.45

-

-

02

03.65

12

21.82

55

100

03.65
78.18

%

Table 2. Motive for homicide
Motive

No.

%

Quarrel

30

54.55

Financial dispute

08

14.54

Professional jealousy

08

14.54

Illegal affair

02

3.64

Murder for gain

04

7.27

Revenge for murdering another person

02

3.64

Nil available

01

1.82

Total

55

100

The predominated motive in 30 cases (54.55%) was
quarrel following an argument for non-serious matters.
Less common motives were financial dispute 8cases
(14.54%), professional jealousy 8cases (14.54%), murder
for gain 4cases (7.27%), illegal affair and revenge for
murdering another person were 2cases (3.64%) each.
Only in one case the motive was not known (Table 2).
In 43cases (78.18%) the offender were either known
or acquainted to the victims and only in 6cases (10.91%)
the offenders were unknown to the victims. Maximum
number of homicides, 41cases (74.55%) have occurred
during day time and among that 21cases (38.18%) have
occurred during evening hours (Table 3). In 37cases
(67.27%) homicide was committed outdoor and in
18cases (32.73%) it has occurred in the victim’s house.
Table 3. Time of homicide
Time

No.

%

Morning

03

05.46

Afternoon

17

30.91

Evening

21

38.18

Night

14

25.45

Total

55

100
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Table 4. Weapons / Methods Causing Homicide
Types of weapon/method

No.

%

Blunt

32

58.19

Sharp

16

29.09

Blunt + sharp

03

5.45

Mechanical Asphyxia
(smothering/strangulation)

03

5.45

Falling from running train

01

Total

55

1.82
100

In this study, blunt force mechanical violence were
the most common type in 32 cases (58.19%), followed
by sharp weapon (stabbing, cutting and chopping
weapons) in 16cases (29.09%). Most common cause of
death in 65.46% of cases was head injury and in 27.27%
it was shock and haemorrhage due to multiple injuries.
Only in 3 cases (5.46%) it was due to mechanical
asphyxia (Table 4).
DISCUSSION
Pattern of homicide varies from place to place.
Various factors like epidemiological factors,
socioeconomic status, level of literacy and others affect
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the pattern of homicide. It is one of the major
socioeconomic problems involving human rights
concern in Tamilnadu, especially at Chennai. Chennai
being a metropolitan city, the incidence of homicide is
drastically increasing, due to rapid urbanization and
industrialization. Job insecurity and financial
instability is one of the major precipitating factors in
most of the cases.
In the present study, 90.9% of the victims of homicide
were in the age group of 18-50yrs and 74.54% were
married. Peak incidence (38.17%) was noted in the age
group of 31-40yrs. We noticed male predominance and
the male: female ratio was 3.58:1. The reasons for this
being that young and middle aged men are more active
and aggressive by nature; when compared to females,
they get involved in various outdoor activities and
interpersonal interactions. This sometimes leads to
arguments and conflicts, which ends up in violence.
Level of education and socioeconomic status of the
victim and accused also affects such crimes. We
observed that most of the victims belonged to lower
socioeconomic status and of low literacy level. Job
insecurity and financial instability are the major
contributing factors for interpersonal conflicts. Loss of
persons in the productive age group, especially men,
who are the main bread winners in most of the families,
will lead to huge socioeconomic and personal loss to
the family and the society. Similar findings were
observed in various other studies.3, 4, 5, 6, 7. But, in another
study, 46–55 years was the most commonly involved
age group.8
In the present study, the common motive for
homicide is quarrel (54.55%). In 78.18% of the homicides
the offender was either known/acquainted to the
victims and in 63.64% of cases only a single offender
has been involved. This finding is consistent with other
studies.9 The triggering factor for quarrel in most of the
cases was argument. This fact suggests that in majority
of the cases sudden provocation is the main reason for
homicide and there was no real intention to kill the
person. This suggests that psychosocial support at this
juncture by the family members, friends and colleagues
may prevent most of the homicides.
We observed that, 74.55% of homicides have occurred
during day time and among that 38.18% of cases have
occurred during evening hours. During day time
interpersonal interactions are more which might lead
to an argument. Again this factor supports the above
mentioned motive and homicide due to sudden
provocation. This finding contradicts study done by B.
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C. Shivakumar et al, 2011, where most of the homicides
have occurred during night time.3. The place of homicide
in 37cases (67.27%) was outdoor, especially on roadside
or workplace and in 18cases (32.73%) it has occurred
in the victim’s house. Similar findings were observed
in other studies.3, 10.
In the present study the most commonly used
weapon was blunt weapon (58.19%) like stone, wooden
log, iron rod, cricket bat, etc, followed by sharp cutting
weapon (29.09%). This suggests that the offenders have
used what ever was available at the spot as weapon;
which again supports the above motive and homicide
due to sudden provocation. Similar results were found
in a study done at Gujarat.4, 6,11 Whereas in other studies,
sharp cutting weapon was commonly preferred.3, 7,9,12,13
In a study done at Pakistan, firearms were the most
commonly used.5
In majority of the cases (65.46%), the main cause of
death was head injury, followed by shock and
haemorrhage due to multiple injuries in 27.27% of
cases. Head was the common target when blunt weapon
was used. Similar results were found in other studies
also. 14, 15
Blood analysis did not reveal alcohol, drugs or any
other poisons in any of the cases. Suggesting that
quarrel has not started due to the effect of alcoholism or
drug addiction.
CONCLUSION
In modern world, homicide is one of the common
causes of unnatural deaths. Rapid urbanization, job
insecurity, unstable financial status and stress related
to modern life have increased the rate of homicide at
chennai. The most vulnerable group is the young and
middle aged married men. As interpersonal conflicts is
the most common precipitating factor, steps should be
taken by the family members, friends, social
organizations and government (probably in police
stations and courts for people who come with
litigations) to identify such vulnerable persons and help
them by counseling to build a satisfactory interpersonal
relationships. Psychosocial counseling may go a long
way in prevention of such crimes. Government has to
play a major role in building a non-violent community
and also to reduce the stress related to modern life.
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Management of Paracetamol Poisoning-the Old and the
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ABSTRACT
Paracetamol is involved in a large proportion of accidental exposures and deliberate self-poisoning
cases, although subsequent hepatic failure and death are both uncommon outcomes. The optimal
management of most patients with paracetamol overdose still remains unclear. The following article
attempts to compile management advice with current clinical toxicology practice, revised guidelines
and recent advances.
Keywords: Acetaminophen, N acetyl cysteine

INTRODUCTION
Paracetamol (acetaminophen) is the most widely
used over-the-counter analgesic agent in the world and
is the leading pharmaceutical agent in overdose leading
to hospital admission.1
Paracetamol is involved in a large proportion of
accidental pediatric exposures and deliberate selfpoisoning cases, although hepatic failure and death
are uncommon outcomes.2,3
In UK, the proportion of overdoses with paracetamol
increased from 14.3% in 1976 to 42% in 1990, and in
1993, 47.8% of all overdoses involved paracetamol or
paracetamol-containing drugs.4 It has also become
increasingly common in countries including Denmark
and Australia.5,6
In India data regarding paracetamol self poisoning
is uncommon and insufficient as compared to the west.
A 10 year retrospective hospital based study reported
0.32% cases of acute paracetamol overdose due to
accidental exposure.7
Existing treatment recommendations use oral and
intravenous N acetyl cysteine to prevent hepatic injury
and replenish glutathione stores.
This review summarizes the toxicokinetics and
outlines the management of paracetamol poisoning
along with the recent advances in its treatment and
prevention.
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BACKGROUND
Paracetamol kinetics
Paracetamol is rapidly absorbed from the small
intestine. Peak serum concentrations occur within 1–2
hours for standard tablet or capsule form. Twenty per
cent of the ingested dose undergoes first-pass
metabolism in the gut wall (sulphation) while the rest
undergoes hepatic biotransformation.
The mechanism of paracetamol induced
hepatotoxicity can be explained in the following steps
a) 5% of ingested paracetmol is converted by mixed
function oxidases in the hepatocytes into a reactive
metabolite N acetyl p benzoquinonimine
b) In therapeutic doses this reactive metabolite is
conjugated with glutathione and byproducts
mercapturic acid and cysteine are excreted in urine
c) In paracetamol overdose, excess amount of the
reactive metabolite accumulates while glutathione
stores diminish
d) Hepatic toxicity ensues if the glutathione stores
drop to approximately 30% of normal
e) The accumulated reactive metabolite forms covalent
bonds with the SH groups in hepatocytes resulting
in hepatic necrosis8
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RISK ASSESSMENT
The key factors to consider for paracetamol
poisoning are
1) The dose and concentration (early)
2) Clinical and laboratory features suggesting liver
damage (late)
3) History suggesting increased susceptibility to
toxicity in alcoholics and malnourishment
Serum paracetamol levels should be used to assess
the need for N-acetylcysteine administration in all
patients with deliberate paracetamol self-poisoning,
regardless of the stated dose. Clinical or biochemical
evidence of liver injury may not be apparent for up to
24 hours after acute paracetamol overdose. The best
surrogate marker indicating the potential for injury is a
timed serum paracetamol level plotted on a nomogram.
The nomogram used appears to be a local decision,
but they are often derived from monograms devised
overseas. The Prescott nomogram was based on a cohort
of patients in Edinburgh and extends from 1320ìmol/
L (200mg/L) at 4 hours to 200ìmol/L (30mg/L) at 15
hours. The Rumack–Matthew nomogram is based on
the same data, but extrapolated to 24 hours. It also uses
a “treatment line” that is plotted 25% lower (1000ìmol/
L [150mg/L] at 4 hours) to comply with a United States
Food and Drug Administration requirement to provide
a “safety buffer” for research and clinical purposes.
Many guidelines have recommended an arbitrary
further lowering of the nomogram line (ie, to 660ìmol/
L [100mg/L] at 4 hours) for patients with such risk
factors as chronic ethanol misuse, use of enzymeinducing drugs, prolonged fasting, and dehydration.9,10
Lab assessment
In patients who present within 8 hours after
ingestion, evaluation of serum paracetamol and alanine
aminotransferase (ALT) levels should be performed as
soon as possible. Other recommended investigations if
the patient is brought in after 8 hrs are Prothrombin
time/INR, blood urea and creatinine, blood glucose and
estimation of arterial blood gas concentration.
Management of paracetamol overdose
Recovery is usually seen with Supportive
management, with N-acetylcysteine administered in
routine doses, although prolonged infusions may be
required.
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The role of haemodialysis has been described in
many settings, but indications for its use have not been
clearly outlined.
1. Gastrointestinal decontamination
Administration of activated charcoal within 4 hours
of paracetamol ingestion reduces further absorption and
the further need for N acetyl cysteine.The usual dose in
adults is 25-50 gm in 100-200 ml of water (0.5 -1 gm/kg
body weight).11
2. Antidotes
Since it is the relative scarcity of SH groups that
leads to the hepatotoxicity caused by paracetamol,
definitive therapy has been directed towards measures
to restore it. The first of such agents were cysteine and
methionine which provided encouraging results by
replenishing lost glutathione stores. Use of these agents
resulted in dramatic increases in survival, but the side
effects (flushing, vomiting) associated with these
therapies led researchers to seek alternative treatments
.These gave way to trials with N -acetyl cysteine which
is now the preferred antidote of choice.12
N-Acetylcysteine
Acetylcysteine (also known as N-acetylcysteine)
prevents hepatic injury primarily by restoring hepatic
glutathione. In addition, in patients with
acetaminophen-induced liver failure, acetylcysteine
improves hemodynamic and oxygen use, increases
clearance of indocyanine green (a measure of hepatic
clearance), and decreases cerebral edema. The exact
mechanism of these effects is not clear, but it may involve
scavenging of free radicals or changes in hepatic blood
flow. 13, 14When risk assessment indicates that Nacetylcysteine is required, it is administered as a threestage infusion each stage contains different doses,
totaling 300mg/kg over 20–21 hours(Table1). If hepatic
injury is suspected after the three infusion stages, N–
acetylcysteine is continued at the rate of the last infusion
stage (100mg/kg each 16 hours or 150mg/kg/24 hours)
until there is clinical and biochemical evidence of
improvement. N-acetylcysteine is packaged for
intravenous infusion in 10mL ampoules, each
containing 2000mg (20%). Prescription of Nacetylcysteine requires a two-stage calculation to
compute the appropriate weight-based dose and then
the volume required.15
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Table 1. Three-stage N-acetylcysteine infusion
A. Initial infusion
An initial dose of 150mg/kg of N-acetylcysteine diluted in
200mL of5% glucose and infused over 15 to 60 minutes.
B. Second infusion
Initial infusion is followed by a continuous infusion of 50mg/
kg ofN-acetylcysteine in 500 mL of 5% glucose over the next 4
hours.

Recent advances
The pathophysiology of hepatic necrosis following
overdose of acetaminophen has been studied
extensively. The following are the hypothesized
molecular mechanisms that have been put forth as
depicted in fig 1.

C. Third infusion
Second infusion is followed by a continuous infusion of 100mg/
kg ofN-acetylcysteine in 1000 mL of 5% glucose over the next
16 hours.

Calculation or transcription errors may lead to
potentially fatal dosing errors. It is recommended that
dosing tables providing the required volume of 20% Nacetylcysteine by weight categories be used to chart the
volume required in each infusion. This precludes the
need for calculations and decreases the potential for
error. Such tables are found in the N-acetylcysteine
product information and have also been reproduced in
the new guidelines. Calculation of N-acetylcysteine
doses is based on estimated lean bodyweight to the
nearest 10kg. A formula is provided to calculate Nacetylcysteine volume in each infusion for patients
weighing more than 90kg. For children, the dose of Nacetylcysteine is calculated in the same way, but with
the volume reduced appropriately. Intravenous
administration of the oral N-acetylcysteine preparation
appears to have limited adverse effects and offers
another mechanism of delivery of the potentially
lifesaving N-acetylcysteine when oral administration
is not possible.
Only a small proportion of patients who present
late develop severe hepatotoxicity and fulminant
hepatic failure. Clinicians should consult a specialist
liver unit for advice on the management of patients with
liver failure or signs that indicate a poor prognosis.16
ADVERSE EFFECTS
The most commonly reported adverse effects of
intravenous acetylcysteine are anaphylactoid reactions,
including rash, pruritus, angioedema, bronchospasm,
tachycardia, and hypotension. The most severe adverse
effects occur with erroneous dosing of intravenous
acetylcysteine in children. These effects include cerebral
edema and hyponatremia (due to administration in 5%
dextrose). There are rare reports of deaths due to
anaphylactoid reactions.17, 18, 19
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1. Oxidative stress
2. Kupfer cell activation
3. Nitration of acetaminophen adducts with
peroxynitrate formation
4. NOS
5. IL-1â and other cytokines such as IL-10,
macrophage inhibitory protein-2 (MIP-2), and
monocyte chemoattractant protein-1 (MCP-1),
appear to be involved in hepatocyte repair and the
regulation of proinflammatory cytokines.20
Many animal models have used agents that will
reverse the oxidative stress mediated hepatic damage
caused by acetaminophen. Allopurinol, which
attenuated acetaminophen protein-adduct formation
and mitochondrial dysfunction and oxidant stress,
eliminated hepatocellular nitrotyrosine staining and
injury.21
The protective effect of deferoxamine against APAPinduced liver injury may be attributable to the chelation
of iron, which can catalyze the generation of active
oxygen species, in hepatocytes .H. Najafzadeh et al
observed that vanadium had better effect than
deferoxamine in the prevention of hepatotoxicity
induced by APAP although the mechanism of its effect
was unclear.22
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CONCLUSION
The antidote N- acetylcysteine should be given to
all patients with a serum paracetamol concentration
>200 mg/l. Treatment with N-acetylcysteine guarantees
survival if administered within 8 hours of paracetamol
ingestion, and outcome is the same regardless of when
treatment is given within this 8-hour window. If the
antidote is not given, over 60% of patients with serum
paracetamol concentrations above the treatment line
may develop serious liver damage, and of these about
5% will die. Beyond 8–10 hours after ingestion, efficacy
decreases with increasing delay to treatment. The
optimal route and duration of administration for Nacetylcysteine in the management of acetaminophen
(paracetamol) poisoning are controversial. Recent
studies state that a shorter hospital stay, patient and
doctor convenience, and the concerns over the
reduction in bioavailability of oral N-acetylcysteine by
charcoal and vomiting make intravenous Nacetylcysteine preferable for most patients with
acetaminophen poisoning.
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ABSTRACT
Objective: Suicide is a major health problem especially in children. Even a large proportion of healthy
children have thought about suicide attempt. Some factors are suggested as risk factors for suicide
attempt among children such as prior suicide attempt as the most important risk factor. This study was
designed to find out why children attempt suicide.
Methods: In a descriptive study we assessed all the 6-15 years old children with suicide attempt
referred to Loghman Hakim Poison Centre. For each child a questionnaire consisted of demographic
information, family information and Children's Suicide Questionnaire were completed by 2 psychiatrists
and 2 psychologists.
Finding: 292 children were evaluated with the mean age of 12±1.46 years old ranging from 6 to 15 years
old . 81.8% of subjects were female and 18.2% were male. It demonstrates that a higher proportion of
the cases reported a history of mental illness in the family (41%). The survey of CSQ information
indicated that 28% of the cases suffered from depression and 27.1% had an epileptic seizure. Family
argument was present in 36.6% of the cases. 85.4% of the children attempted suicide by using
pharmaceutical drugs and 55.5% of suicide attempts were at 6 p.m. to 12 p.m.
Conclusion: Mental or physical illness, living with a mentally ill family member, residing in an
economically deprived neighborhoods and lack of access to proper psychiatric care in combination
can induce a suicidal attempt so a multidisciplinary approach is necessary in evaluating a suicide
attempt in a child.
Keywords: Children, Suicide, Iran. Children's Suicide Questionnaire. (CSQ).
INTRODUCTION
Over the last 45 years, mortality due to suicide has
increased in some developed and developing countries
among both children and adults varying according to
age, gender, and area of residence. Suicide attempts are
10-40 times more frequent than completed suicide 1.
Suicidal tendencies and attempts mainly occur among
children suffering from psychological disorders, even
Corresponding author:
Omid Mehrpour
Medical Toxicology and Drug
Abuse Research Center (MTDRC),
Pasdaran Avenue, Birjand University
of Medical sciences, Birjand, Iran
E-mail: omid.mehrpour@yahoo.com.au
Tel and Fax: +985614440488

32. Omid iran--129-132.pmd

129

mild types; however these attempts are rarely fatal. Few
studies have been carried out in Iran on suicide among
children. Even in Western Europe and the United States,
systematic studies on suicide among children were few
up to the late 70’s. Jackson and Nuttall indicated Pfeffer
to be the main researcher on suicidal behavior among
children, throughout the 1980’s 2. A problem in
identifying suicide is the fact that it is still a taboo in
most societies and particularly Islamic ones. As a result,
lots of deaths are described as accidental rather suicidal.
Psychological assessments are rare resulting in
difficulties in early detection of behaviors leading to
suicide 3. In the United States, in a study on a group of
randomly selected healthy children it was found that
13% of children occasionally thought about suicide or
had the intention of suicide. However for many, these
thoughts do not translate themselves into action, as
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other sociological factors contribute to suicidal behavior.
Suicide among children is a serious health issue. Barker
reported that in the United States, suicide was the main
cause of death in children under 14 years old 4. Suicide
is the 11th cause of death in the United States (over
30,000 per year).
From a psychological point of view, the main factors
found to be related to children’s suicide are: age, gender,
family conflict, personality, and family problems. A
previous suicide attempt is one of the strongest predictor
factors for intended suicide in the future 5.
Seghatoleslam showed that the main factors related
to children’s suicide are gender (with more girls
attempting suicide) and area of residence, as the most
of those admitted were from south of Tehran which is a
poor socioeconomic area of the country. In this study it
was indicated that the attempts were mostly carried
out between 6.00 p.m. and 12.00 midnight. Prescription
drugs were used in most cases. The majority of the
children were from dysfunctional families and often
reported an attempt after a family argument 6.
The present study was designed following the last
research 6 using the same instruments, i.e.
questionnaires were completed according to
documented files of patients. The study aimed to look
at the patterns of attempted suicide among children
and make an understanding of why children attempted
suicide.
SUBJECTS AND METHOD
In this study we evaluated all the documented files
of children with suicide attempt aged 6-15 years old
referred to Loghman Hakim Poison Centre between
2005 and 2008. This hospital is a unique care teaching
and referral poison treatment center in Tehran with
nearly an annual average of 20000 hospital visits 7.
Each file was studied in detail and all the relevant
information was gathered according to our
questionnaire. The questionnaire forms had three
separate sections: 1) demographic information such as
age, sex, economic conditions, 2) Family information
including mental and physical illness in the family, 3)
Children’s Suicide Questionnaire (CSQ) 6 with
Cronbach validity á=64%. The questionnaires were
completed by 2 psychiatrists and 2 psychologists and
consisted of a list of psycho-social factors associated
with the children’s suicide attempts. The list included:
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the reasons for the suicide attempt, area of residence,
the time of suicide, the means and location of the attempt,
previous history of suicide attempt, mental, and
physical history, and general psychological
information such as family problems, type of drug and
dosage, history of psychiatric and physical as well as
mental disorders among children and their family.
All descriptive data were analyzed using SPSS
version 15 (SPSS Inc., Chicago, IL).
FINDINGS
292 files were evaluated;. The overwhelming
majority of participants were females (81.8%) showing
a significant association. The mean age was 12±1.46
years old(range:6-15). A higher proportion of the cases
(36%) were between 12 and 14 years old. 43.8% were
from the south of Tehran which is a poor socioeconomic
area of the country. Demographic data are shown in
Table 1. Table 2 shows the psychosocial factors
associated with the suicide attempt considered in the
CSQ. It demonstrates that a higher proportion of the
cases reported a history of mental illness in the family
(41%). The survey of CSQ information indicated that
28% of the cases suffered from depression and 27.1%
had an epileptic seizure. 36.6% of the children
attempted suicide after a family argument. 55.5% of
suicide attempts occurred between 6.00 p.m. and 12.00
p.m. 85.4% of the cases attempted suicide by taking drugs
such as benzodiazepine (23%), anti-epileptic (23%), and
anti-depressant medications (20%). The study also
showed that 41.6% of the children had a history of prior
suicide attempts, and 95% of suicide attempts took place
at home.
Table 1. The demographic data of the cases
Number

Percent

50

17.1

9-11 years old

71

24.3

12-14 years old

105

36

15 years old

66

22.6

13

4.70%

6-8 years old

Tehran Living area(TLI)*
West
North

35

12

South

128

43.8

East

34

11

Center

81

27.7

TLI*.It was classified according to Iran Map of Tehran living
areas (condensed into 5 categories).
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Table 2- The Psychosocial Factors in the CSQ.
Number

Percent

Family argument

107

36.6

During divorce

54

18.5

Separated parents

52

17.8

46

15.8

Family problems

Mother lives with children alone
Type of family illness
Mental

120

41

Physical

92

31.5

Type of mental and physical illness
Depression

82

28

Epilepsy

79

27.1

Other physical and mental illnesses

66

22.6

12.00a.m-6.00a.m.

68

23.2

6.00a.m-12.00p.m.

23

7.9

12.00p.m-6.00p.m.

39

13.4

6.00p.m-12.00a.m.

162

55.5

Pharmaceutical Drugs

249

85.4

Insecticide

16

5.5

Alcohol

3

1

57

23

Most suicide attempts in the present study occurred
between the ages of 12-14 years old (36%). This may
indicate that apart from psychosocial factors, puberty
is an important determinant in suicide attempts among
children. These findings confirm the findings of
McClore’s study showing behaviors related to suicide
to be more prevalent in boys and girls under fifteen
years old12 .
Nearly half of the study participants (43.8%) lived
in the south of Tehran, Iran, which is an economically
deprived area with a high rate of unemployment and
poor housing conditions. Lawani et al showed that most
cases of attempted suicides were among those living in
socioeconomically deprived areas11 .

The time of attempt suicide

The means of suicide

The kind of drugs that were used
Benzodiazepine
Antidepressant

51

20

Antiepileptic

57

23

DISCUSSION
This study indicated that the suicide attempt was
more common among girls rather than boys. Although
the sample size was comparatively small, the results
seem to agree with the ratio of suicide attempt among
adults in Iran. Janghorbani et al 8 found that the
prevalence of suicide among adults who attempted
suicide to be 36.9% in males and 63.1% in females in
Ilam (a city in western parts of Iran). Also Stiffman found
that girls attempt suicide more than boys. In spite of
religious rules that mentions suicide as a big sin, in
Islamic country suicide is more common among females
than males; the embarrassment among females results
in not seeking help in order to solve their problems when
having suicidal ideation which leads to late health care
services for them. Besides, culture may influence their
decision about the termination of life 9. Seghatoleslam
showed not only suicide was three times more common
among adult females than males 10, but also girls
attempted suicide more than boys 6.The findings were
also supported by a ten-year study in South Delhi, India,
by Lawani et al, which showed that girls were far more
likely to attempt suicide than boys 11.
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Our study noted that 95.5% of suicides took place in
the home; however in Western study it is stated that
most suicide attempts happen at school 1. In the present
study suicide was mostly attempted between 6.00 pm
and 12.00 pm; the same time-band was reported in a
study by Groholt 13. It seems that the causes of stress
were within the hours at home rather than school as
more than one third of the children in our study reported
the suicide attempt following family arguments at
home. Zhang demonstrated that 34% of the causes of
suicide attempts among teenagers were family
arguments 14. It is also indicated that stressful family
tensions grow up in silence, and are related to internal
anger and hostility as these children lack good
communications 1.
Van der Kolk et al in a study on mental illnesses in
children found that stressful families and a history of
mental illness were important causes of suicide among
children 15. In another study it was found that 26.4% of
participants reported mental problems such as
depression and epilepsy 10. Shaffer et al showed that
depressed children are three times more likely to attempt
suicide than healthy children 16. Some of the cases in
the recent study were of children suffering from
epilepsy, another determinant of suicide attempt.
Most of the children in the study used prescription
drugs as the method of suicide attempt. From the files,
it was apparent those drugs, rather than psychological
counselling, were dispensed in cases of mental disorder.
This is also true for adults 10, and therefore, children
already undergoing treatment or living with a mentally
or physically ill family member have relatively easy
access to prescription drugs. This is demonstrated by
our results that prescription drugs were used in about
80% of the cases. However, the vast majority of people
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exposed to these risk factors do not commit suicide;
therefore, we should consider access as a facilitator,
rather than a factor itself.
There are two other strong determinants for suicide
attempts: gender and previous attempts. In Iran, girls
and women are far more likely to attempt suicide, as we
have shown in our previous study 17. Poverty and lack
of opportunities can play a role in depression and
suicide attempts. A WHO study about poverty and
mental disorders in developing countries identified
income, insecurity, feelings of hopelessness, social
change, low education and gender, a co morbidity such
as inadequate housing and poor physical health as
determinants of mental disorders 18. Dastgiri et al
showed that 98% of women who committed suicide by
self immolation did not have any income [19]. . In the
present study, we found that 41.6% of cases admitted to
the hospital had already tried committing suicide on a
previous occasion.
CONCLUSION
A combination of factors can induce suicidal
behavior including stress such as mental or physical
illness, living with a mentally ill family member, residing
in an economically deprived neighborhood, with its
attendant violence and lack of access to proper
psychiatric care. We suggest a multidisciplinary
approach to the problem from psychological, biological
and social perspectives. Cooperation between
psychiatrists, psychologists, pediatricians and social
workers is necessary to assess and help prevent suicide
attempts such as those studied at the Loghman Hakim
Medical Centre.
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ABSTRACT
The data on unnatural female deaths in a particular geographic area can give the reflection of its law
and order situation. Its increasing incidence is symbolic of continuing erosion and devaluation of
women's status in independent India. The present study is hospital based cross-sectional study in
which 427 autopsy cases taken of unnatural female deaths occurred in South Gujarat region during the
period from May 2009 to April 2010. In present study we tried to find out the different causes of unnatural deaths in females and the various reasons behind them. We found that majority of the deaths
were accidental (61.12%) in nature and Burns (41.69%) was the most common cause of death. This
study will be useful for awareness of society and improve the situation.
Keywords: Un-natural Deaths, Autopsy & Burns.

INTRODUCTION
Pattern of unnatural deaths is a reflection of the
prevailing social set up and mental health status of the
region. Many cultural and socio-economic factors of a
country are usually related to the causation of unnatural
deaths. Unnatural deaths happen almost everywhere
in the world. Unnatural deaths of married women
amongst the total female deaths have been an increasing
trend in Indian society during the recent past years.
The most obvious reason behind such deaths is
unending demands of dowry (cash / kinds) by their
husbands and / or in laws, for which they sometimes
kill or torture the bride in such a way that she commits
suicide, either by burning, poisoning or hanging or by
some other means. Suicides and homicides are currently
more commonly associated with the dowry disputes.
Besides this, family quarrels due to ill-treatment by inlaws, rash and negligent behaviour or extra-marital
affairs of husband and mal-adjustment and infertility
in wives are other reasons behind such deaths.
Several studies have found that differential treatment
of girls and boys in terms of feeding practices and access
to health care is among the factors responsible for higher
female mortality.1-2 Causes of death for children aged 1
to 4 show girls dying at a higher rate than boys from

33. Pankaj Prajapati--133--137.pmd

133

accidents and injuries, fever, and digestive disorders
— all causes that are related to living conditions and
negligence.3 The use of modern technologies like PreConception and Pre-Natal Diagnostic Techniques
(PCPNDT) to determine the sex of a fetus is in the rise in
India, and over 90 percent of fetuses that are aborted
are female.4 Data on hospital births from various parts
of India show that sex-selective abortion now accounts
for the termination of some ten million female fetuses
over the past 20 years. The weapons being used against
them are prenatal sex selection, abortion and female
infanticide - the systematic killing of girls soon after
they are born.5 Female foeticide not only denies the girl
child her most basic human right - the right to be born but it also turns women into silent victims. The
increasing incidence of un-natural female deaths in
independent India forced us to take this study to know
the various un-natural causes of female deaths and
reasons behind such un-natural events. This study will
be useful for awareness of society and improve the
situation especially in South Gujarat region of India.
MATERIALS AND METHOD
The present study is hospital based cross-sectional
study which was carried out in the Department of
Forensic Medicine and Toxicology at Government
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Medical College and New Civil Hospital, Surat, which
is a tertiary health center of South Gujarat region. The
materials comprised 427 autopsy cases of unnatural
death of female of all age groups, out of total 1983
autopsies done during the period from May 2009 to
April 2010. These 427 autopsy cases of unnatural female
deaths had taken as study population irrespective of
race, religion and caste after taking detailed informed
written consent from the next to kin of the deceased.
Information regarding the name, age, occupation,
education, socio-economic status, religion, marital
status, history of death, apparent motive and manner
of death and the circumstances leading to such deaths
of deceased were collected from the relatives / friends
of the deceased, hospital records and the concerning
police personals. The post-mortem findings with reports
of relevant samples and viscera, subjected to chemical
analysis, histopathological examination and other
investigations were used to conclude the final cause of
death. Proforma for study was prepared and all
collected data were put into the master-chart, which
was prepared and then feed into the computer in Excel
worksheet and then analyzed.

cases and businessman in 0.23% cases. The rest 7.97%
cases belong to non workers due to old age and children
of less than 5 years of age.

OBSERVATION

Highest number of victims (37.94%) belongs to
Middle socio-economic status followed by Upper –
middle in 35.65% cases, while only 0.7% cases belongs
to Lower socio-economic status.

Table 1. Age Wise Distribution of Cases
Age group (Years)

No. of cases

Percentage (%)

Single largest class was found to be those of literate
women who comprised of about 79.16% of total cases
in which 17.46% victims studied up to primary, 40.83%
up to secondary, 21.01% up to higher secondary,
20.12% victims were graduate and remaining 0.59%
were post-graduate. 14.29% victims in our study were
illiterate. In 3.51% we could not find out the education
status of the victims as they include children of less
than 5 year age and unknown victims.
Table 2. Distribution of Cases According to
Socio-economic Status:
Socio-economic Status

No. of cases

Percentage (%)

Upper

37

08.67

Upper – middle

152

35.60

Middle

162

37.94

Lower – middle

56

13.11

Lower

3

00.70

Unknown

17

03.98

Total

427

100

0 – 10

25

05.86

11 – 20

77

18.03

21 – 30

150

35.13

31 – 40

95

22.25

Cause of death

Table 3. Distribution of Cases According to Cause of
Death:
No. of cases

Percentage (%)

178

41.69

41 – 50

38

08.90

Burns

51 – 60

23

05.39

Poisoning

61

14.29

Head injury

60

14.05

Hanging

45

10.54

Multiple injuries

43

10.07

Drowning

10

02.34

Electrocution

8

01.87

Others

26

06.09

4

00.94

427

100

> 60

19

04.45

Total

427

100

Age wise distribution of female death shows that
most of the incidences (35.13%) of female deaths were
noticed in their 3rd decade of life as compared to both
extremes of life.
In present study 73.3% females were married, 19.91%
were Un-Married and 3.28% were widow. Hindus
(92.04%) comprised the single largest category followed
by Muslims (6.79%) and then Christians (0.23%).
Marital status and religion could not be ascertained in
3.51% cases because of Un-identification of the victims.
When we analyze the cases as per the occupation of
the victim, we found that the most of the victims were
Housewives (71.66%), followed by Students in 13.82%
cases, Labourers in 5.86%, Employed persons in 0.49%
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No opinion
Total

Burns (41.69%) was the most common cause of death
in our study. Amongst the other common causes of death
Poisoning was found in 14.29% cases, head injury in
14.05% cases, hanging in 10.54% cases and multiple
injuries in 10.07% cases. Drowning and electrocution
were seen in 2.34% and 1.87% cases respectively while
the others include 6.09% cases of cut-throat,
strangulation and throttling. In rest 0.94%, opinion
regarding the cause of death could not be ascertained
by any means.
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Table 4. Distribution of Cases According to
Manner of Death:
Apparent Manner
of death

No. of cases

Percentage (%)

Accident

261

61.13

Suicide

138

32.32

Homicide

17

03.98

Undetermined

11

02.57

427

100

Total

In our study highest numbers of deaths (61.12%)
were accidental in nature while 32.32% cases were
suicidal in nature. Homicidal cases constituted only
3.98% cases and in remaining 2.57% cases manner of
death was undetermined.
DISCUSSION
Age wise incidences of female deaths were
maximum (35.13%) in their 3rd decade of life in our study
as compared to both extremes of life. Our findings are
consistent with the observations of Bhullar et al6, Rahim
et al9, Kulshrestha et al11, Singh et al12, Mohanty et al13,
Sharma et al14, Mohan Kumar et al15, Sharma et al16,
Srivastava et al17, Geeta et al19, Singh et al20 and Kailash
et al21. With the belief that age of marriage in most of the
urban, metropolitan and sub-urban societies had
certainly gone up to somewhere near twenty, the
married female if falling prey to this social devil would
in all probability lie in age group of 21 - 30 years if the
incidence occurs in initial few years of her married life.
The cases were less after 30 years, probably as the age
advances, the girls become mature and handle the
situation in much efficient manners in life. Bhattacharjee
et al7 in their study had however showed that age group
most vulnerable was 30 – 39, which was slightly in
disagreement with those of, present study.
Religion wise distribution of cases shows that the
most of the victims belonged to Hindu (92.04%)
community, followed by Muslims in 6.79% cases. Only
one victim belonged to Christian community, which is
consistent with the findings of others6,11,13,17,19, 21. We
believed that marital / family discards and dowry
problems were less in Muslim due to simple rituals and
practice of “Mahr” / “dower” instead of evil practice
of “dowry”. Very low population and higher and
professional qualification and cultural differences may
be responsible for only 1 case having been reported from
Christian religion. Rahim et al9 from Bangladesh in their
study had showed that 95.47% of the female victims
were Muslims, 4.25% were Hindu and 0.14% was
Christians, which was slightly in disagreement with
those of present study and probably due to study done
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in Islamic country. Out of total, almost three fourth
victims (73.3%) were married while 19.91% victims were
unmarried and rests (3.28%) were widows. The similar
observations were noticed by others also13,19, 21, 22.
Housewives constituted the largest single
occupation category amounting nearly 71.66%. There
were about 13.82% students, 5.86% labourer while only
1 victim of total had her own business. 28 cases (6.58%)
were not applicable which included children (< 5 years
and unknown) while non-worker (old age) were
comprised 6 cases (1.41%). Our findings were consistent
with other authors also6, 11, 17, 19, 21, 22.
In our study most of the victims were literate (79.16%)
while the rest 14.29% victims were illiterate. This was
consistent with the findings of Kailash et al21 in which
72.35% of cases were educated less than metric and
12% were illiterates. Our findings were also consistent
with the Statistics of NCBI 2008 22 in which the
maximum number of suicide victims was educated up
to Primary level (25.3%). Illiterate and Middle educated
persons accounted for 20.7% suicide victims and 23.7%
respectively. Only 2.6% suicide victims were graduates
and post-graduates. This change may be because of
change in life style, socio-economic conditions and
population affected in the region of South Gujarat. For
the fact, that the mostly affected were immigrants from
neighbouring states and belonged to lower
socioeconomic strata and were from major constituent
of labourer class, low literacy rate could have been
evident. However Kulshrestha et al11, Mohanty et al13,
Srivastava et al17 & Geeta et al19 had showed in their
study that illiterate women were most vulnerable, which
was totally disagreement with those of, present study
which may be due to selection of different demographic
areas.
In present study highest number of victims (37.94%)
belongs to Middle socio-economic status followed by
Upper – middle in 35.65% cases and only 0.7% cases
belong to Lower socio-economic status, which is
consistent with the observations of others17. Kulshrestha
et al11 and Kailash et al21 in their study had however
showed that class IV (lower – middle) socioeconomic
class was the most vulnerable class while the study of
other authors13,16 & 19 found that class V (lower socioeconomic) were mostly involved, which was slightly in
disagreement with those of present study. The reason
for these may be due to economic instability leading to
violence against women in the form of dowry deaths.
Burns (41.69%) was the most common cause of death
in the total 427 cases. After that poisoning (14.29%),

2/23/2013, 12:08 PM

136 Indian Journal of Forensic Medicine & Toxicology. January-June., 2013, Vol.7, No. 1

head injury (14.05%), hanging (10.54%) and multiple
injuries (10.07%) were the main causes of death. In some
cases, main cause of death was also found in association
with other cause of death. Our observations are
consistent with the findings of others6,7,11,12,15,17,21 but
some authors do not agree with us as they found injuries
as a most common cause of death in their studies8,9,10.
In present study highest numbers of cases (61.12%)
were accidental in nature while 32.32% cases were
suicidal and only 3.98% cases were homicidal in nature.
The ratio between homicidal, suicidal and accidental
deaths was 1:8:15. Remaining cases (2.57%) were
undetermined, which is consistent with observations
of others6,11,12,14,15,18,20,21,22,23. Rahim et al9 and Srivastava
et al17 in their study had shown slightly different ratio
between homicidal, suicidal and accidental deaths
were 4:1:23 and 1:2:1 respectively.

4.
5.

6.

7.

8.

9.
CONCLUSION
The cause of death profile is an important set of
public health information and forms the cornerstone of
the health information system. At provincial level it is
needed for health planning and deciding on
intervention strategies. A low incidence of un-natural
deaths in female should be described in favor of peace,
harmony and happiness in society, state as well as in
country. In present study, most of the victims were
Hindu-married females of 20-30 years of age belonging
to middle socio-economic status and died due to
accidental burns.
The result of this study indicates that, by not only a
strong legal support network but also opportunities for
economic independency, essential education and
awareness, alternative accommodation and a change
in attitude and mindset of society, judiciary, legislature,
executive, men and the most importantly woman herself
can lower or prevents the such unnatural deaths.
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ABSTRACT
Aloe buettneri (Liliaceae), Justicia insularis (Acanthaceae), Hibiscus macranthus (Malvaceae), Dicliptera
verticillata (Acanthaceae) (ADHJ) are medicinal plants generally found in tropical and subtropical
areas. The leaf mixture of these plants is used in the Western Region of Cameroon to increase the
fertility, to regularize the menstrual cycle and to treat dysmenorrhoea or cases of infertility in women. In
order to evaluate the toxicity of the mixture extract of these plants, the values of their LD50 and LD100
were determined in Swiss mice and the subacute toxicity studied in albinos Wistar female rats. The
herbal drug induces changes in the physiological and biochemical parameters. These include changes
in body and vital organ weights, in serum, hepatic, ovarian and uterine proteins and in AST, ALT and
creatinine levels. The LD50 and LD100 in male mice were 27 and 32 g/kg respectively. The behaviour
of the mice treated with the doses varying between 8 to 32 g/kg was significantly changed. The leaf
mixture of the plants has significantly increased the reproductive organ weights of treated female rats.
The serum level, uterine and ovarian proteins as well as the creatinine level increased significantly
while the hepatic protein level decreased. The rate of A.S.T remained unchanged while the rate of A.L.T
increased when animals were treated at the rate of 100 mg/kg. These results suggests on one hand that
aqueous extract is not short-term poisonous but presents unfavourable effects in the long run (60 days)
and on the other hand that the aqueous extract have a direct action on the reproductive organs and
cause disturbances on cellular metabolism.
Keywords: Toxicity, Mice, Female rats, Biochemical Parameters
INTRODUCTION
Medicinal plants are those which contain active
substances on living organisms and are used as
precursor in drug synthesis (Abayomi, 1984) [1].
Some of these plants contain secondary metabolites
which can affect human and mammal reproduction
(Butenandt and Jacobi, 1933) [4]. Burkill (1985) [5] and
Chopra (1933) [6] have shown that the decoction of
Justicia insularis alleviates the childbirth pain during
the last month of pregnancy. Guemo (2002) [11] have
shown that Aloe buettneri, Dicliptera verticillata,
Justicia insularis induce the uterus contraction whereas
Hibiscus macranthus releases it. The work done by
Telefo et al. (1998, 2002) [20, 21] on aqueous extract
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leaves of Aloe buettneri, Justicia insularis, Hibiscus
macranthus, Dicliptera verticillata have shown some
positive effects on biochemical parameters of
reproduction and the estrogenic activity in immature
female rats.
Aloe buettneri, Dicliptera verticillata, Justicia
insularis and Hibiscus macranthus are vegetal species
that intervene each in the regulation of human
reproductive functions. The leaf mixture of these plants
is used in the Western region of Cameroon to increase
fertility, to regularize the menstrual cycle and to treat
dysmenorrhea or some cases of infertility in women.
But the toxicity aspect of these plants is not yet available
in the literature. Then, the aim of the present study is to
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identify the adverse effects of the leaf mixture of these
plants on Swiss mice and Wistar albino female rats.

calculated according to Behrens and Karber method
(1983) cited by (Delongeas et al, 1983) [7].

To attain our objective we have evaluated
specifically the values of LD50 and LD100 of the aqueous
extract (AE), the effect of the aqueous extract on the body
and reproductive organ weights (liver, kidney, ovary
and uterus), the effect of aqueous extract on
toxicological [(alanine aminotransferase (A.L.T),
aspartate aminotransferase (A.S.T), creatinine] and
biochemical parameters (total proteins).

IV- Sub acute toxicity

MATERIAL AND METHOD
I-Plant material
Leaf samples of Aloe buettneri, Dicliptera verticillata
and Justicia insularis were collected in March and May
2005 in Dschang region while the leaf sample of
Hibiscus macranthus was collected in Batoufam area
(West-Cameroon).The aerial part of each specimen were
air-dried in shadow at room temperature and reduced
into fine powder using an electric grinder (Moulinex).
II-Extract preparation
The powders were mixed in the proportion of 25%
Aloe buettneri, Dicliptera verticillata, Hibiscus
macranthus and Justicia insularis (ADHJ). Then, the
crude aqueous extract (AE) of leaves was prepared by
adding 1000 ml of distilled water to100g of mixture leaf
powder and kept at 100°C for 30 min. The extract was
filtered, concentrated in rotary evaporator at
temperature lower than 45°C.
The yield of the dry residue was 26.56% w/w.

The extract was administered to rats by force-feeding
at the rate of 0; 12.5; 50 and 100 mg/kg doses for 40
(group1) and 60 (group2) days. All the animals were
observed for appearance of toxicity signs or behavioural
alterations during the experimental period. At the end
of the treatment, the animals were anaesthetized with
chloroform vapours and the blood was collected
through cardiac puncture using sterile syringes. The
animals were sacrificed and the uterus, ovary, spleen,
liver, suprarenal gland and kidneys were collected,
cleaned and weighted.
IV-3-Biochemical analysis
Serum and hepatic total proteins were measured by
Biuret method described by Gornall et al. (1949) [9] while
uteri and ovaries total proteins were assessed by
Bradford method (1976) [3].
Measurements of Alanine aminotransferase (ALT),
aspartate aminotransferase (AST) and creatinine levels
were done with respective kits.
V- Statistical analysis
The differences among the experimental and control
groups were determined using the ANOVA test and
comparison of average performed with ppds-Fischer
test. Level of significance was set at p<0.05.
RESULTS
I-Acute toxicity of AE of (ADHJ)

IV-Toxicity testing

Diarrhoea, decrease of the activity and difficulties
in the locomotion were observed within the first 6 hours
of treatment in the groups receiving the extract at doses
varying between (16-32g/kg). No abnormalities were
observed in treated groups at doses varying between
(2-4g/kg) all compared to the vehicle control. After 48
hours, the death of all the animals was recorded at the
doses of 24g/kg and 32g/kg respectively for female and
male mice. The LD50 values were 18g/kg and 26.8g/kg
for male and female mice respectively.

IV- Acute toxicity

II-Subacute toxicity of AE of (ADHJ)

The mice were treated orally with doses ranging
from 2 to 32 g/kg of the crude extract. The animals were
observed for the clinical signs of toxicity (locomotion,
sensibility to pinch, agressivity, tail and faeces aspects)
during 24 hours. Further, the LD 50 values were

1-Effect of AE of ADHJ on body weight

III- Animals
Male and female Swiss mice (between 20-30g) and
female Wistar rats (between 22-35g) were used. They
were bred in the animal house of the faculty of Science
at the University of Dschang-Cameroon under
approximately 20°C. They were receiving food and
water ad libitum.
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The body weights were linearly proportional to the
period of treatment and the values were significantly
increased compare to those of control group (Fig1).
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Figure 1: Effect of AE of ADHJ on body weight of
rats after 40 (A) and 60 (B) days treatment.
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50 mg/kg

100 mg/kg

2-Effect of AE of ADHJ on hepatotoxic biochemical
parameters.
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No variation was found in relative liver weight
(Table 1).The hepatic protein levels have decreased in
the groups treated during 60 days while the values were
increased in the groups treated during 40 days
treatment.

Croissance (%)

250
200
150
100
50
0
0

10

20

30

40

50

Durée de traitement (jours)

C ro issa n ce (% )

(B)
0 mg/kg (contrôle)

12,5 mg/kg

50 mg/kg

100 mg/kg

350
300
250
200
150
100
50
0

The administration of AE of ADHJ did not change
the AST level. However, at the rate of 12.5; 50 and 100
mg/kg the ALT levels were decreased, all compare to
the vehicle control (Fig .2) in mice treated during 40
days. The ALT level was also increased when the
animals were treated during 60 days at 100mg/kg
(Fig.2).
3- Nephrotoxicity of AE of ADHJ
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After 40 days of treatment the relative weight of
kidneys significantly decreased compare to the control
group. This result was inversed when the animals were
treated during 60 days (Table 2). The serum creatinine
level significantly increased in all the treated groups
during 40 days (Fig.2).

Table 1. Effect on liver weight, hepatic and serum proteins after oral administration of AE of ADHJ during 40 and
60 days in Wistar female rats
Treatmentduration

40 days

Dose
(mg/kg)

liver weight
(g/ 100 g of bw)

60 days

Serumproteins
(mg/ml)

Hepatic proteins
(mg/g of bw)

liver weight
(g/ 100 g of bw)

Serum proteins
(mg/ml)

Hepatic proteins
(mg/g of bw)

0

5.43±0.21

132.03±2.32

12.27±0.57

4.05±0.16

160.67±4.90

15.17±0.48

12.5

5.97±0.30

177.84±4.61***

14.01±0.52*

4.09±0.24

173.92±11.09*

11.86±0.84*

50

4.80±0.18

171.28±1.12***

13.39±0.46*

3.73±0.06

178.65±10,43*

12.92±0.69*

5.86±0.16

***

**

3.70±0.09

**

11.98±1.34*

100
The values represented Mean

±

180.73±2.23

19.67±0.09

216.89±23.78

ESM of liver weight, hepatic and serum proteins levels in each group (n=6).

* p<0.05; **P<0.01; ***P<0.001 (ppds-Fischer test).
bw=Body weight

Table 2- Effect of AE of ADHJ on relative organ weights of kidneys, spleen and suprarenal
glands on Wistar female rat
Treatmentduration
Dose
(mg/kg)
0

40 days
kidneyweights
(g/ 100 g of bw)

60 days

spleenweights weights of surrenal gland
(g/ 100 g of bw)
(mg/ 100 g of bw)

kidneyweights
(g/ 100 g of bw)

spleenweights
(g/ 100 g of bw)

weights of surrenal gland
(mg/ 100 g of bw)

0.83±0.05

0.66±0.05

30.90±3.5

0.96±0.03

0.46±0,09

43.90±1.70

12.5

0.99±0. 06**

0.61±0.09*

32.80±2.90*

0.94±0.04

0.42±0.09

37.80±2.00

50

1.15±0.07*

0.47±0.02*

34.70±2.40*

0.93±0.02

0.48±0.018

35.40±3.20**

9.99±0.03

0.48±0.02

30.70±1.50***

100

1.01±0.02

**

0.50±0.05

31.60±1.7

*

The values represented Mean ESM of relative organ weights of kidneys, spleen and suprarenal glands in each group (n=6).
* p<0,05 ; **P<0,01 ; ***P<0,001 (ppds-Fischer test).
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Figure 2-ALT (A), AST (B) and creatinine (C) levels in
the serum of treated rats during 40 and 60 days.
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* p<0.05; **P<0.01; ***P<0.001 (ppds-Fischer test).
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4-Effect of AE of ADHJ on uterus and ovary of treated female rats
The administration of AE of ADHJ did not change ovarian weight but increased uterine weight, yellow body
number, ovarian and uterus protein levels (Table 3).

Treatment duration (days)

Table 3. Effect of AE of ADHJ on yellow bodies' number, ovarian and uterus protein levels and weights
Dose
(mg/kg)

Ovarian weights
(mg/100g bw)

0
40

60

36.8±3,10

Ovarian proteins
(µg/mg)
20.51±1.48

Uteri weights
(mg/100g bw)

Uteri proteins
(µg/mg)

65.10±6.00

Yellow bodies’
number

23.46±1.34

0.00±0.00

12.5

28.00±3.70

32.06±3.02**

69.00±12.00

27.06±1.29*

2.67±2.67*

50

45.10±2.30

31.18±1.46**

105.50±25.30

25.00±0.46*

2.33±2.33*

100

38.00±3.10

31.03±2.97**

99.40±32.00

30.57±1.50***

10.00±0.00***

0

41.80±1.90

14.64±1.23

65.00±6.60

14.64±10.23

2.00±1.26

12.5

53.60±4.30

25.00±0.59***

88.90±6.55

25.00±0.59

17.00±4.60**

50

42.40±4.00

29.33±1.17***

82.70±9.10

29.33±1.17

14.17±6.77*

100

44.90±2.80

29.69±2.13***

78.30±7.90

29.69±2.13

11.17±2.44**

The values represented Mean ESM of yellow bodies’ number, ovarian and uterus protein levels and weights in
each group (n=6).
•

p<0.05; **P<0.01; ***P<0.001 (ppds-Fischer test).
DISCUSSION

1-Acute toxicity of AE of ADHJ
Generally, the oral administration of AE of ADHJ to
male and female mice at the doses of 16 - 32g/kg
induced difficulties in locomotion and agressivity.
These signs might be the resulted from the attack of the
nervous system (Bep and Bever, 1986; Palmeiro et al,
2003) [2, 17] owing to the high intake of the herbal drug.
The low reaction of the mice after pinching the tail
and sensibility in touch was due to the low level of
prostaglandins induced by the treatment with the
extract. Prostaglandins are hormones that regulate the
perception of pain (Lehninger, 1982) [16]. LD50 values
were higher than 5g/kg.Thus the AE of ADHJ was
suppose to be non toxic according to Hodge and Steiner
criteria (Delongeas et al., 1983; Scorderet, 1992) [7, 19].
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Similar signs have also been recorded in the study of
toxicological evaluation of the aqueous extract of Allium
sativum bulbs on laboratory mice and rats (Gatsing et
al., 2005) [10].
2- Subacute toxicity of AE of ADHJ
The results of this study showed that the AE of ADHJ
present variable effects on some biochemical parameters
of toxicological study. The oral administration of AE of
ADHJ during 40 days increased body and organs
(suprarenal glands, uterus ovary and kidneys) weights.
The reproductive organ weight gain was certainly
due to the fixation of estrogenic compounds present in
the AE on uterus and ovary receptors (Jensen and
Desombre, 1972; Katzenellenbogen et al., 1979) [13, 15].
Similar results were obtained by us (Pone et al., 2002)
[18] during the study of the effects of aqueous extract of
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Solanum torvum fruits on some male reproductive
parameters. The significant increase of ALT serum
levels in rats treated with the AE of ADHJ (100mg/kg)
compare to that of the control group suggested that the
extract might be harmful to the liver as described by
Kakeno et al. (1997) [14] and Emerson et al. (1993) [8];
the ALT in blood increases when the hepatic cellular
permeability vary or when necrosis and cellular injury
occur. The significant (p<0.01) increase of creatinine
level in rats treated with AE during 40 days might be
due to their release in urine during the excretion. The
creatinine values was higher than 0,04g/l, consequently
a nephrotoxicity may be suggested with reference to
the work done by James and Kathleen (1992) [12].

7.

8.

9.

10.

CONCLUSION
Despite the fact that the AE of ADHJ is not short
term poisonous, the increase of ALT and creatinine
serum levels in treated rats at the rate of 100mg/kg
during 40 days and 12,5; 50 ;100mg/kg during 60 days
is a proof that this extract may exhibits some adverse
effects in the long run. Thus considering the important
and widespread traditional use of the plants in
combination, for the sake of the safety of populations,
the histopathological analyses need to be performed.
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ABSTRACT
The present prospective study was conducted amongst children aged between 1-18 years, at M S
Ramaiah Medical College Bangalore, from Oct 2007 to May 2009 to know the percentage of suicidal
deaths in children, age and sex distribution, various patterns, and other factors associated with suicidal
deaths. Suicidal deaths in children constitute 2.7 % of the total autopsies conducted and 10.4% of total
suicidal deaths. Maximum number of suicidal deaths occurred in the age group of 15-18 years in both
sexes constituting 54 % of total cases. Females outnumbered the males. Majority of the children were
school going. 8.33% of the children were employed. Hanging was the most common method (82.05%).
The academic failure (41.02%) was the main reason for committing suicide. Previous suicidal attempt
was seen in 7.69% of the cases. Majority of the children committed suicide at home(95%).
Keywords: Suicidal Deaths, Children, Pattern, Hanging
INTRODUCTION
Childhood deaths contribute a significant number
of cases amongst autopsies conducted which may be
accidental, homicidal or suicidal. There have been
numerous studies on children’s physical, psychological
and mental development and on their rights, needs,
education, problems, crimes, child abuse and child
mortality, because they have been important parameters
in terms of public health and for the future of the
society1.It is seen that childhood today is no longer a
joyful experience; instead lives of children and young
adults are full of stress, tension, apprehension. Blame
it on the current education system, private tuitions, outof-school trends, competitive exams, reservation
policies, admission processes, quota systems, parental
attitude and westernization. drug addiction, access to
internet, which not only provides the children access
to more information but also to perverted activities and
scenes, love affairs at an early age due to influence of
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movies, increasing distances between parents because
of emergence of women as major players in running the
family, financial pressures, lack of close friendships and
relationship with family. Widespread use of mobile
phones has also been opening up avenues for acquiring
undesirable knowledge for the young children. They
distract the children from studies, as more and more
time is spent on chatting and playing games. Television
shows which glamorise suicides by giving blow to blow
account of such scenes, has also been making indelible
impact on immature minds. Lack of physical exercise
and hours spent before computers and mobiles have
been draining out mental ability of the children, making
them easy prey for suicidal tendency, the fact of the
matter is that student suicide in India has become the
alarming problem.
In the past few years, a student’s life has changed
significantly. Severe competition, extreme comparisons
and fierce expectations from parents, teachers, family
and friends has created an enormous amount of
pressure on these young kids. It is parents who should
first know that all children cannot come first in class!
There is an urgent need for co-ordinate and intensified
global action to prevent this needless toll, for every
suicide death there are scores of family and friends
whose lives are devastated emotionally, socially and
economically. It was shown that 90 per cent of suicides
can be prevented through proper treatment and
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counseling for depression and by providing emotional
support. Yet, the state still has no exclusive helpline for
those seeking help and counseling.

years) were subjected to autopsy were included. A case
where the cause of death was determined to be natural
was excluded from the study. Post-mortem examination
was carried out along with relevant investigations for
each case.

MATERIALS AND METHOD
This prospective study was conducted in the
department of Forensic Medicine in M.S Ramaiah
Medical College in Bangalore. The study period was
from October 2007 to May 2009. Clearance was obtained
from the Ethical Committee prior to beginning of the
study. All cases of suicidal deaths in children (1-18

RESULTS AND DISCUSSION
During the study period from October 2007 to May
2009, 1449 autopsies were conducted, of which suicidal
deaths in children constituted 39 cases (2.7%).

Table 1. Distribution of the suicidal cases based on the age and sex.
S No

Age group

No of Males

Percentage

No of Females

Percentage

Total

Percentage

1-4

0

0

0

0

0

0

2

5-9

0

0

0

0

0

0

3

10-14

6

15

3

8

9

23

4

15-18

9

23

21

54

30

77

Total

15

38

24

62

39

100

1

It was observed that most of the suicides were
occurred in the age group of 15-18 years followed by
10-14 years and no cases were observed below the age
of 9 years. Suicide rate in girls is higher (62%) when
compared with the males (38%).
This is similar to the findings observed by Chan
Ting sam2 where the suicides of children aged 10-14
years is 20 % and 15-19 years is 65 %, and suicides in
girls is higher than males.
Table 2. Distribution of the cases based Pattern of
suicide.
Sl.No

Pattern

No of cases Percentage

1

Hanging

32

82.05

2

Poisoning

4

10.25

3

Burns

1

2.57

4

Railways

2

5.13

Total

39

100

It was observed that hanging is the most common
method of suicide i.e. 32 cases (82.05%) followed by
poisoning i.e. 4 cases (10.25%) and only one victim
committed suicide by burns.
This is similar to the observation made by Shaw
Danielle3, Sanjay Lalvani4, Necmi Cekin1.

Table 3. Distribution of the Suicides based on the
reason.
Sl.No Reason

Number

Percentage

1

Academic failure

16

41.02

2

Love failure

8

20.51

3

Poverty

5

12.82

4

Harassment

4

10.25

5

Argument

1

2.56

6

Others

4

10.25

7

Not known

1

2.56

39

100

Total

In most of the suicides the reason was academic
failure (41.02%) followed by love failure (20.51%),
poverty (12.82%) and harassment (10.25%). Similar
findings were observed by Shruthi B5 and Deepak K.6
In only 3 cases there was history of previous suicidal
attempt. This is similar to the findings observed by Jeff
c lee7, where 13% had previous suicidal attempt.
Table 4. Distribution suicides based on previous
suicidal attempt
Sl.No Previous suicidal
attempt
1

Present

3

7.69

2

Absent

35

87.75

3

Not known

1

2.56

Total
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No of cases Percentage

3 9 100
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In only 3 cases there was history of previous suicidal
attempt. This indicates that most of the suicides in
children are impulsive in nature, this is due to the stress
associated with academics and competition. This is
similar to the findings observed by Jeff c lee7, where
13% had previous suicidal attempt.
Table 5. Distribution of the Suicides based on the place
of occurrence.
Place of occurrence

No of cases

Home
Outside home

Percentage

37

95%

2

5%

It was observed that suicide have occurred at home
in majority of the cases (95%), followed by places outside
the home ( 5%). This is due to the privacy provided at
home by the parents.
This is similar to the findings observed by Chan
Ting Sam.2

•

Maximum number of children committed suicide
by hanging 82.05%.

•

Previous suicidal attempt was seen in 7.69% of the
cases

•

Majority of the children committed suicide at home.

•

The main reason for suicide was academic failure.

Not every child who commits suicide has been
treated for mental illness, and not every child will
disclose their intentions to end their own life,
particularly if they act on the spur of the moment.
However, identifying crises in a child’s life involving
interpersonal relationships may lead to interventions
that could save that child’s life.
REFERENCES
1.

CONCLUSION
2.

•

Suicidal deaths in children constituted 2.7 % of the
total autopsies conducted.

•

Maximum number of childhood deaths occurred
in the age group of 15-18 years of both the sexes
constituting 54 %.

•

Males constituted 38 % of cases and females
constituted 62 %

4.

•

Most of the children were preschool and school
going and were from middle and lower
socioeconomic status.

5.

•

4.16% of the children were Child workers below 14.

•

8.33% of the children were employed

7.
8.

35. Praveen Athani --144-146.pmd

146

3.

6.

Necmi cekin et al, 2005. ‘‘Medico legal child hood
deaths in Adana, Turkey”, Tohukuj. Exp Med 2005,
2006, 73-80.
Chan Ting Sam., 1993. “Suicide Among children
and Adolescents in Hong Kong”. Journal of Hong
Kong .C. psych. 3: 19-27.
Shaw Danielle et al., 2005. “Suicide in children
and adolescents: A Ten Year Retrospective
Review”. The American Journal of Forensic Medicine
and pathology, 26(4): 309-315.
Sanjeev Lalwani et al., 2004. “Suicide among
children and adolescents in south Delhi 19912000”. Indian journal of pediatrics 7(8):701=703.
Shruthi B and Monica J. ‘‘Bangalore Depressed”.
Deccan Herald News Service September 23rd, 2007.
Deepak K Upreti. ‘‘When Life becomes Burden”.
Deccan Herald News Service November 11th, 2007.
Jeff C Lee et al., 1999. “Suicide under the age of 8.
Retrospective study.” The American Journal of
Forensic Medicine and Pathology, 20(1): 27-30.

2/23/2013, 12:08 PM

Indian Journal of Forensic Medicine & Toxicology. January-June., 2013, Vol.7, No. 1 147

Pulmonary Responses of Manufactured Ultrafine
Aluminum Oxide Particles Upon Repeated Exposure by
Inhalation in Rats
Rajsekhar P V1, Selvam G2, Goparaju, A3, Balakrishna Murthy P4, Neelakanta Reddy P5
M. Sc Biochemistry, Research Scholar, IIBAT, Padappai, 2M.V.Sc. Pathology, Pathologist, IBAT, Padappai,
3
M. Sc Statistics Statistician, IIBAT, Padappai, 4Ph.D, D.Sc, Director, IIBAT, Padappai, Tamil Nadu, 5Head Bioorganic
Chemistry laboratory, CLRI, Chennai
1

ABSTRACT
The aim of this study is to evaluate the pulmonary effects of manufactured ultra fine (10 nm) aluminum
oxide particles (UFAOP) upon repeated exposure by inhalation. Rats were exposed with UFAOP in
nose-only inhalation chambers at concentrations of 0, 50, 100, and 160 mg/m3 for 6h per day on 5 days.
Bronchoalveolar lavage analysis showed pulmonary inflammation and cytotoxicity. Histopathology
of lungs showed particle induced cytotoxicity and inflammation characterized by mononuclear
inflammatory cell infiltration. Lung burden data showed less percentage of clearance and higher
biological half time for UFAOP. Based on our results we conclude that repeated inhalation exposure of
UFAOP induced concentration dependant toxicity to lungs of rats at different time points of post
exposure.
Keywords: UFAOP Inhalation Inflammation Nanoparticles

INTRODUCTION
Manufactured nanoparticles of aluminum oxide
have been widely used in the environment; however,
their potential toxicity provides a growing concern for
human health [2] . Alumina is among the most
abundantly produced chemical in nanosized particles,
estimated to account for approximately 20% of the 2005
world market of nanoparticles [13]. Studies in recent past
with Aluminum showed it can act as a disrupter of cell
membranes and has been implicated as an etiological
factor in a variety of neurodegenerative diseases [16].
Nano-alumina nano particles can elicit a pro
inflammatory response and thus present a
cardiovascular disease risk [5]. This study focused on
assessing the pulmonary toxicity, dose-response and
time course changes of inflammatory end points in
lungs upon repeated exposure of agglomerated UFAOP.
MATERIAL AND METHOD
Aluminum Oxide Ultrafine particles
Aluminum Oxide ultrafine particles (gamma) (99%,
10 nm) were purchased from Nanostructured and
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Amorphous Materials, Inc. Houston, TX, USA.
Manufacturer size specifications were confirmed using
scanning electron microscope. Zeta potential
measurements were done to know about the surface
charge properties of the UFAOP using malvern zetasizer.
Animals
Seven to nine weeks old Wistar (Crl:WI) rats
purchased from Charles River, USA and bred at animal
house facility, IIBAT were used for the study. The
environmental conditions were set at a temperature of
21 ± 2°C, relative humidity of 55 ± 5%, and a 12 h light/
dark cycle. The number of animals used in this research
is monitored by the Institutional Animal Ethics
Committee, IIBAT.
Study design
Fifty rats (25 Male and 25 Female) were randomly
assigned to four exposure groups and exposed to
targeted concentrations of 0, 50, 100, and 160 mg/m3
for 6 hours per day on five days. Post exposure sacrifices
were performed on days 0, 3, 7, 14 and 28. On each
sacrifice, 10 rats per group were used for lung lavage,
lung burden analysis and histopathology.
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Exposure technique and atmosphere generation.

Statistical Analysis

The powder was dispersed into inhalation
chambers using a Wright-Dust-Feeder (BGI, Inc.,
Waltham, MA). Aerosol concentration was measured
gravimetrically by placing membrane filters (Durapore,
0.47 µm) with inline filter holders connected with
calibrated critical orifices. Particle size distribution was
determined by using a Mercer seven stage impactor (InTox Products, USA) operated at 0.5 L/min.

Statistical analyses were conducted with NCSS 2007
software. Data were expressed as mean ± SD (n=10).
Student’s t-test was carried out to illustrate the
significant difference between the treated groups and
the respective control groups and levels of significance
were represented for each result.

Broncho alveolar Lavage fluid (BALF)

Characterization of Ultra fine aluminum oxide

BALF was obtained by lavaging the right lung five
times with equal volumes of cold sterile phosphatebuffered saline and was centrifuged at 3000 rpm for 10
min. Cells were spun onto slides using cytofunnels
(Shandon, Thermo Corp., Pittsburgh, PA). Cell
differential counts were performed on Wright-Giemsa–
stained cyto centrifuge slide preparations. Cell viability
was determined using haemocytometer and trypan blue
dye exclusion. Lactate dehydrogenase, total protein and
gamma-glutamyl transpeptidase levels in cell-free fluid
were quantitated spectrophotometrically using a
Seimens Dimension Xpand plus fully automated
biochemistry analyzer.

The mean size of nanoparticles confirmed by SEM
was 29 nm, which was higher than the size reported by
its commercial supplier. The zeta potential for UFAOP
was found to be -2.28 mv. (Fig. 1 & Table 1).

RESULTS

Table 1. Characterization details of Ultra fine
aluminum oxide particle
Shape

Spherical

Specific Surface area

>160 m 2/g

Zeta potential(mV) measured

-2.28

Particle size measured by SEM

29 nm

Average size in solution

577.1

Poly dispersity index (PDI)

0.815

Lung burden analysis
Aluminum burden analysis of lung was performed
according to the method of Levine et al 2003. Samples
were analyzed using an Atomic Absorption
Spectrophotometer VARIAN Model SPECTRAA 220.
Data for lung tissue are expressed as milligrams of
UFAOP per gram dry lung. For lymph node tissues, the
data are expressed as the total micrograms of UFAOP.
Histopathological examination
Paraffin embedded left lung, lymph node tissues
were sectioned at 5 µm and stained with hematoxylin
and eosin (Leica ST5020–Autostainer, Germany)
evaluated through light microscopy (Nikon 50i, Japan)
and images captured through an image analyzer (Q–
Imaging systems, Canada).

Fig. 1. Representative SEM picture

The above photograph is the SEM of UFAOP.

Table 2. Clearance of Ufaop and Faop From Rat Lung During 28 Day Post Exposure
Group

Time after exposure

Lung clearance
male

Female

days

mg
deposited

mg
cleared

%
cleared

UFAOP

0

117.00

18.7

15.98

160 mg/m 3

28

98.3
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mg
deposited

mg
cleared

%
cleared

118

22.33

18.92

95.67
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Exposure atmosphere characterization

Lung burden analysis

The mean gravimetric concentrations obtained were
50 ± 0.72, 100 ± 0.65 and 160 ± 1.52 mg/m3 respectively.
The average MMAD ± GSD values obtained at the above
concentrations were 3.89 ± 2.90 ìm, 3.17± 2.24 ìm and
2.25 ± 1.89 ìm respectively

Particle burdens in lung showed a slight decrease
with time towards the 28 day post exposure in all the
group of rats. The amount of lung burden retained at
the end of post exposure across the groups was 39.33,
66.67 and 98.33 mg per gram lung in males and 40.0,
71.67 and 95.67 mg per gram lung in females
respectively.

Broncho alveolar lavage Fluid (BALF) analysis.
Cell viability decreased in all the treated groups up
to day 3 post exposure and increased by the end of day
28 post exposure across the groups Fig. 2. Significant
increase in the total number cells, percentage of
neutrophils was observed in the rats exposed with 160
mg/m3 concentration on all the post exposure day’s up
to day 28 Fig. 3& Fig. 4. Increase in the percentage of
macrophages on day 7 of post exposure was observed
in highest dose 160 mg/m3.The macrophages percent
decreased on day 28 post exposure Fig 5. Significant
increases of total protein, LDH and ã-GT were observed.

Lung and tracheo bronchial lymph nodes showed
particle-induced lesions (Table 3 and Fig. 6).The rats
exposed with 160 mg/m3 showed primarily particle
laden macrophage accumulation and aggregation in

Fig. 2. Changes in cell viability (A-male; B-female) in BALF
of rats at the designated days of post inhalation exposure of
ultra fine aluminum oxide. Values are mean ± S.D., 10
animals/group. Significantly different from respective control
group: * P < 0.05.

Fig. 3. Changes in total cell count (A-male;B-female) in BALF
of rats at the designated days of post inhalation exposure of
ultra fine aluminum oxide. Values are mean ± S.D.; 10 animals/
group. Significantly different from respective control
group: *P < 0.05;
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Burdens of UFAOP increased in the lymph nodes
with time dose dependently in all the group rats. The
high concentration group male and female showed 1.08
and 1.04 mg UFAOP on day 28 of post exposure period.
Histopathology
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Fig. 4. Changes in neutrophil percentage (A-male; B-female)
in BALF of rats at the designated days of post inhalation
exposure of UFAOP. Values are mean ± S.D.; 10 animals/
group. Significantly different from respective control
group: *P < 0.05;

Fig. 5. Changes in alveolar macrophage percentage (A-male;Bfemale) in BALF of rats at the designated days of post
inhalation exposure of UFAOP. Values are mean ± S.D.; 10
animals/group. Significantly different from respective control
group: *P < 0.05;

alveolar spaces of lungs Fig 6A, 6B, 6C. UFAOP
appeared as transparent agglomerated particles
engulfed by the phagocytic alveolar macrophages in
the low and mid groups Fig 6D, 6E. Pulmonary
parenchyma of Lungs in high concentration group
showed mild to moderate mononuclear inflammatory
cell infiltration (Fig 6F) and presence of the particle
laden AM’s in the BALT on day 14 and mild

inflammatory response characterized by the
aggregation of lymphohistiocytes in the alveolar space
surrounding particle engulfed AM’s on day 28 Fig 6
G&H. Presence of ultra fine aluminum particles laden
AM’s were seen in the tracheo bronchial lymph nodes
at this dose interval indicating the movement of
particles to the extra pulmonary organs.
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Fig. 6. Photomicrograph of rat lung in (A, B&C) high concentration - exposed group (160 mg/m3) at day 0 post exposure showing
aggregates of particle laden alveolar macrophages in alveolar spaces -200- (D & E) particle laden alveolar macrophages in
alveolar spaces of low and mid concentration exposed rat lung on 28 day post exposure -1000- (F) particle laden alveolar
macrophages in alveolar spaces of high concentration exposed rat lung on 14 day post exposure along with mononuclear
inflammatory cell infiltration (arrow) -200- (G & H) inflammatory response characterized by aggregation of lympho-histiocytes
in the alveolar space on 28 day post exposure -200- & -400- respectively.
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Table 3. Summary Of Histopathological Findings
High Concentration (160 mg/m3)

Control
Organs

Macroscopic
Findings

0

3

7

14

28

0

3

7

14

28

Lungs

Mononuclear
cell infiltration

1

0

0

1

0

0

0

0

7

10

Lympho histocytic
aggregation

0

0

0

0

0

0

0

0

8

10

DISCUSSION
The rapid use of nanotechnology in treatments,
diagnosis, monitoring, and controlling of biological
systems generated concerns related to the potential
toxicity of nano compounds to human health [8,15].
A key element of any nanomaterial toxicity screening
strategy is a detailed and comprehensive
physicochemical characterization of the test material
being studied. [3] . UFAOP characterization was
performed using SEM and Zeta potential methods to
confirm the size and surface charge. As the UFAOP
have shown agglomeration it was difficult to determine
the individual size by SEM, a rough estimate made for
average size was found to be 29 nm. UFAOP showed a
Zeta potential of -2.28 mv at which there was no force
to prevent particles coming together and hence
agglomerated.
Four groups of rats were exposed with targeted
concentrations of 0 (control), 50, 100, and 160 mg/m3.
The selected concentrations were based on the
concentration at which the MMAD and GSD are at the
respirable region and on the results of 4 week inhalation
study with aluminum oxyhydroxide[11,12] and a 13 week
sub chronic inhalation toxicity study with ultra fine
TiO2[1]. Post exposure sacrifices were done on day 0, 3,
7, 14 and 28.
The number and types of cells recovered by lavage
of the lungs can be used to indicate the extent of
pulmonary inflammation. The total cell count in BALF
indicates the degree of inflammatory response to nano
particle exposure [14] . Pulmonary inflammation
stimulated by UFAOP in lungs was evidenced by the
increased number of macrophages, Neutophils and
TCC in the high dose group on post exposure days.
Decrease in cell viability upto 14 days post exposure
shows UFAOP induced apoptosis.
These results were further supported by elevated
levels of LDH (a cytoplasmic enzyme used as a primary
cell injury indicator in nano particle exposed animals
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[11, 14]

) throughout the study in all the dose groups.
Increase in TP levels in BALF can be attributed to the
injury of the alveolar epithelial-capillary barrier [7].
Elevated levels of TP in BALF were observed in all the
post exposure days indicating a chance of injury to the
alveolar epithelial barrier. Increase in ã-GT was evident
in high concentration exposed groups on day 14 and
28 post exposure.
Lung burdens increased in a concentration
dependent manner and were at the maximum at the
end of exposure. Studies in recent past indicate that the
reduction in clearance is due to the loss of macrophage
mobility at high particle burdens and by volumetric
increase of cells by phagocytized particles[10]. Our
results also showed a dose dependant increase in lung
burden. This is correlated with the increase in
percentage of macrophages in the BALF and presence
of particle laden macrophages in the histological
section of lungs on day 28 post exposure, suggesting
that the lung overload is due to the inability in clearance
of particles by the AM’s.
Longer elimination half-times occur when the
intracellular particle volume exceeds approximately 6%
of the phagocytic cell[10]. Our results showed less
percentage of decrease in lung burdens (15.98 %,
18.93%.) indicates the longer elimination half time for
UFAOP. Ultra fine particles caused lung overload (failed
clearance) which lead to the build up of particles leading
to persistent inflammation [4] . Cytotoxicity and
inflammation induced by UFAOP is due to lung
overload resulted due to the failure in the clearance
mechanism by alveolar macrophages.
Studies with ultra fine particles in rats developed
particle induced lesions that were time and
concentration dependant [1]. Histopathological changes
were confined to lung and lymph nodes only. On day
14 the high concentration exposed pulmonary
parenchyma revealed mild to moderate mononuclear
inflammatory cell infiltration and presence of the
UFAOP laden AM’s in the BALT of the exposed lung.
On day 28, the high concentration exposed rat lung
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revealed minimal to mild inflammatory response
characterized by the aggregation of lymphohistiocytes
in the alveolar space surrounding particle engulfed
AM’s. The above mentioned histopathological changes
were consistent in either sex.
Previous studies with ultra fine particles shown that
the overload of the lung noted in rats was reflected in
the translocation of particles to lung-associated lymph
nodes [1]. Our results showed the presence of UFAOP
laden AM’s in the tracheo bronchial lymph nodes and
BALT at 160 mg/m3 dose level is due to lung overload
and role of lymphatic clearance. Non-phagocytosed free
UFAOP were not found in the lung parenchyma at any
dose level along the post exposure days.
In summary rats exposed of UFAOP showed
cytotoxicity and inflammation. Moderate mononuclear
inflammatory cell infiltration, mild inflammatory
response characterized by the aggregation of
lymphohistiocytes was consistent in either sex. The
inflammatory changes were due to the lung over load
which resulted due to the inability of AM’s to clear the
ultra fine particles. Presence of AM’s laden with
ultrafine particles was observed in all the treated
groups. Inhalation exposure ultra fine particles of
aluminum oxide induced concentration dependant
toxicity to lungs at different time points of post exposure.
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ABSTRACT
Chitradurga District, the fort city is one of the prominent historical places in Central Karnataka of
India. With an area of 8440 square kilometers and a population of 151 thousand across 1059 villages,
the district is dependent mainly on agricultural economy. Majority of farmers are dependent on rainwater
harvesting for agriculture, and failure of monsoon will in turn spike the poverty and death rates by
suicide as a result of inability to pay up loans. Death by means of hanging forms the 3rd common cause
of unnatural death after head injury and poisoning. Suicide by means of hanging forms the 2nd
common cause of unnatural death after poisoning.
In this retrospective observational study conducted during January 2009 to December 2010, a total
number of 96 cases of hanging were reported. Males (71.87%) were predominantly affected than females
(28.12%) with male to female ratio being 2.5:1. Majority (46.87%) of the victims was in the age group of
21 - 30 yrs and belonged to lower socio economic status. Most of the victims were from the rural area
and the financial problem was identified as the main reason for suicide (62%). Out of 96 cases, homicidal
allegations were made in four cases.
Keywords: Hanging, Ligature Material, Hyoid Bone, Socio Economic Status, Cause of Death.

INTRODUCTION
In the last 12 years, from 1997-2008, there have been
nearly a whopping two lakh farmer suicides in India, a
disturbing 67% of these in just the five big states of
Karnataka, Maharashtra, Andhra Pradesh, Madhya
Pradesh and Chattisgarh1.
The percentage of suicides recorded in Kerala,
Karnataka, Tamil Nadu, Rajasthan and Goa was higher
than in Maharashtra. From 2000-01 to 2005-06, around
8,600 farmers committed suicide in Karnataka, and the
relief packages announced by the Central Government
for Karnataka is by far less than 10 times as compared
to the States which are very less affected.
In Andhra Pradesh, 3000 farmers committed suicide
in the last five years, owing to debt trap, drought and
crop failure. On average, 70 farmers a week are
committing suicide, in spite of relief schemes like free
electricity, waiver of debts, and financial assistance.
Karnataka in general has a vast tract of
disproportionate drought-prone area. The northern
districts of Karnataka are considered backward
compared to other parts of the state. There is a tendency
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to adopt mono-culture or single crop and consequent
over-exploitation of land. Marginal lands are being
brought under cultivation and this puts pressure on
the inputs as well as on farming practices. Technology
available is lumpy and therefore failure of one
component can lead to a severe aggregate crop loss. In
the districts that are identified for high incidence of
farmer’s suicides, the area under irrigation is low and
in most cases the source of irrigation is private wells2.
Farmers’ suicides cannot be attributed to any specific
social/caste phenomenon. About 95% of the suicide
victims are males and about 55% of the victims are in
the age group of 31-45 years. Many young people have
no adequate employment opportunities outside
agriculture. And this compels them to remain in the
village and engage in traditional subsistence farming.
Victim farmers in Karnataka are caught in the debt
trap of non-institutional sources of credit. In many cases
extreme step of suicide was taken recourse due to heavy
pressure and humiliation from the private
moneylenders3.
Suicide by hanging is the second common method
used as it causes sudden death with less pain. The
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incidence of suicide by hanging has been very sparingly
reported from rural parts of India4.

Table 1: Showing Age and Sex-wise distribution of
cases
Age in years

There is a high incidence of suicide by hanging in
males, as compared to the low incidence among females
possibly due to an alternate method by means of burns.
Hanging is that form of asphyxia which is caused
by suspension of the body by a ligature material which
encircles the neck, the constricting force being the
weight of the body. Any article readily available like
rope, wires, leather strap, belt, scarf, dhoti, sari, turban,
sacred thread, etc. may be used by the suicidee.5.

Male

Female

0

0

0

11 - 20

12(12.50%)

04(4.16%)

16(16.66%)

21 -30

29(30.20%)

16(16.66%)

45(46.87%)

31 - 40

11(11.45%)

03(3.12%)

14(14.58%)

41 -50

09(9.37%)

03(3.12%)

12(12.50%)

> 51

08(8.33%)

01(1.04%)

09(9.37%)

0-10

Total

Table 2: Showing the area-wise incidence of hanging
cases
Area

Male

Female

Total

Rural

55(57.29%)

23(23.95%)

78(81.25%)

In hanging when the point of suspension is over the
center of occiput, there is maximum possibility of
occlusion of the arteries and this is known as typical
hanging, while all other points of suspension are called
atypical hanging6

Urban

14(14.58%)

4(4.16%)

18(18.75%)

Total

69

27

96

Married

Unmarried

total

C J Polson cites experiments of many workers
who opine that tension of 3 to 5 kg is enough to obstruct
jugular veins and carotid arteries, and about 16 ½ to 30
kg to obstruct vertebral arteries, while trachea closes by
a tension of 15 kg7

Male

47(48.95%)

22(22.91%)

69

Female

22(22.91%)

5(5.20%)

27

Total

69(71.87%)

27(28.12%)

96

MATERIAL & METHOD
This retrospective study was conducted during
the period from 1st January 2009 to 31st December 2010
at Chitradurga. The necessary data were collected in a
pre-designed proforma from postmortem reports, police
requisition and inquest forms and from hospital records
of those who were admitted and expired in the hospital.
Among 96 cases of hanging autopsied during the study
period, 4 cases were of hospital deaths. The data was
compiled and analyzed by using suitable statistical tests
by using SPSS (Statistical Package for Social Services
vs 18)
RESULTS
Males (71.87%) were predominantly affected than
females (28.12%) with male to female ratio being 2.5: 1.
Majority (46.87%) of the victims was in the age group of
21-30 yrs and belonged to lower socio economic status.
Most of the victims were from the rural area and the
financial problem was identified as the main reason
for suicide (62%). Out of 96 cases, homicidal allegations
were made four cases. Fixed Knot (73.5%) was most
common position of the ligature followed by Running
noose (20.83%) and slip knot (5.20%) the hanging was
complete in 78.12% of the study subjects.
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Table 3: Showing the marital status of hanging
victims
Marital status

Table 4: Showing the type of ligature knot around the
neck
Position of
Ligature

Male

Female

Total

Fixed knot

50(52.08%)

21(21.87%)

71(73.95%)

Running noose

16(16.66%)

04(4.16%)

20(20.83%)

Slip knot

03(3012%)

02(2.08%)

05(5.20%)

69

27

96

Total

Table 5: Showing the type of hanging
Type of
hanging

Male

Female

Total

Complete

55(57.29%)

20(20.83%)

75(78.12%)

Partial

14(14.58%)

07(7.29%)

21(21.88%)

69

27

96

Total

Table 6: Showing the incidence of fracture of hyoid
bone in victims of hanging
Fracture of
hyoid

Present

Absent

Total

Male

20(20.83%)

49(51.04%)

69

Female

05(5.20%)

22(22.91%)

27

Total

25(26.04%)

71(73.96%)

96

Table 7: Showing the cause of death in hanging victims
Cause of death

Male

Female

Total

13(13.54%)

04(4016%)

17(17.70%)

Venous congestion

24(25%)

06(6.25%)

30(31.25%)

Combination of both

29(30.20%)

16(16.66%)

45(46.87%)

Fracture dislocation
of Cervical vertebra

03(3.12%)

01(1.04%)

04(4.16%)

69

27

96

Asphyxia

Total
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DISCUSSION
In the present study of total 96 cases of death due to
hanging, 69(71.87%) cases were males & 27(28.12%)
were females. Male to female ratio is 2.5: 1 which is
almost similar to the findings of Joshi Rajeev et al8.
Majority of the cases (46.87%) were observed in the age
group of 21-30 years which is consistent with the study
by Rajeev Joshi et al8 who reported majority (44.18%) of
cases in the same age group. Davidson & Marshall
reported maximum incidence of hanging in the age
group of 20 to 39 years9. The reason for majority of cases
in the younger age group could be due to more aggressive
behavior. Seventy eight (81.25%) cases were from rural
area & 18(18.25%) cases were from urban area.
In our study, the financial problem was the most
common (69.79%) cause for suicide by means of
hanging followed by miscellaneous problems in 14.58%
cases & in remaining cases the exact cause was not
known. This study was consistent with the findings of
Tripude et al 10. The majority of victims (85.41%) were
from lower socio economic strata. Similar observations
are reported by Sachidananda Mohanty et al 11. It may
be due to insecurity & anxiety with more responsibility
among the lower socioeconomic group. Majority of the
victims (71.87%) were married & 28.12% of victims were
unmarried. This was consistent with the findings of
Mohanty. The commitments of family after marriage are
the major stress inducing factor which may not be
tolerated by all
The ligature material commonly used was rope in
61.45% of cases which is similar to the findings of
Davidson & Marshall9. The rope being easily available
in rural area may be the cause. Tripude et al reported
the soft, thin material as the commonest ligature
material used. Complete hanging was reported in
78.12% of cases & 21.88% of cases were of partial
hanging. The type of ligature was fixed loop in 73.95%
of cases & the remaining 26.05% were of slip knot.
Fracture of hyoid bone was seen in 26.04% of cases,
which differs from the study by Tripude et al in which
64.51% cases were presented with hyoid bone fracture
while the study conducted by Rajeev Joshi et al reported
not a single case showing fracture of hyoid bone. In
majority (46.87%) of cases cause of death was due to
combination of both asphyxia & venous congestion.
The least common cause of death was fracture
dislocation of cervical vertebra which is seen in 4.16%
of cases. The weight of the body & the type of ligature
material are the two important factors seen affecting
the fracture of hyoid bone.
CONCLUSION

be given to the people of rural area & of low
socioeconomic group, as the incidence is more common
among them. The farmers are the back bone of the
country. As growth of any country depends mainly
upon the agriculture, proper counseling should be done
to prevent such cases especially during natural disasters
such as draught & flood. Even though the government
announces financial packages for the farmers, many
times they remain only as assurances. The promises
made by the Government and other organizations
should be fulfilled with the relief extended to the farmer
as early as possible. As the younger age groups are the
common victims of hanging, it is the responsibility of
every citizen of the country to prevent such incidences
& help in the development of nation.
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ABSTRACT
Accident is an event, occurring suddenly, unexpectedly and inadvertently under unforeseen
circumstances. Death from road traffic injuries (RTI) and in particular Motor vehicle Traffic Accidents
(MVTA) have been characterized worldwide as a hidden epidemic which affects all sectors of society
.The present descriptive study was conducted to know the various epidemiological factors related to
road traffic accident cases admitted in a tertiary care hospital in Andhra Pradesh from 1st July 2008 to
30 th June 2009 .Total 436 RTA victims were included in the study. There were 87.61% male and 12.39
% female accident victims. Labourers were the highest i.e.36.01% among the victims. The highest
number of accidents took place in the month of January i.e.14.45% and on Sunday's i.e.19.26%. 31.36%
pedestrians were injured by motorized two wheelers, 20.34% by truck. Among the drivers of different
types of vehicles, Motorized two wheeler drivers were victims in 31.1% cases. Out of 134 drivers, 17.16
% were found to have consumed alcohol. Being knocked down was the common mode of accident.
Keywords: Road Traffic Accident, Epidemiological Study, Injuries

INTRODUCTION
Accident is an event, occurring suddenly,
unexpectedly and inadvertently under unforeseen
circumstances. In developed countries, RTA is the most
common cause of death below the age of 50years. The
pattern of injury, fatal and otherwise, varies
considerably depending upon whether the victim is a
vehicle occupant, a motorcyclist, a pedal cyclist or a
pedestrian. Death from road traffic injuries (RTI) and
in particular Motor vehicle Traffic Accidents (MVTA)
have been characterized worldwide as a hidden
epidemic which affects all sectors of society 1,2 .William
Haddon (Head of Road Safety Agency in USA) has
pointed out that road accidents were associated with
numerous problems each of which needed to be
addressed separately 3 . Human, vehicle and
environmental factors play roles before, during and after
a trauma event. Accidents, therefore, can be studied in
Corresponding author:
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terms of agent, host and environmental factors and
epidemiologically classified into time, place and person
distribution.
MATERIAL AND METHOD
The present study was conducted at Katuri Medical
College and Hospital, Guntur, Andhra Pradesh from
1st July 2008 to 30 th June 2009. The study group consisted
of all the RTA victims reporting to KMC casualty in the
above one year period.
For the purpose of the study, a Road Traffic Accident
(RTA) was defined as accident, which took place on the
road between two or more objects, one of which must be
any kind of a moving vehicle. Any injury on the road
without involvement of a vehicle (e.g. a person slipping
and falling on the road and sustaining injury) or injury
involving a stationary vehicle (e.g. persons getting
injured while washing or loading a vehicle) or deaths
due to RTA were excluded from the study. The victims
of the accidents were interviewed to obtain the
information about the circumstances leading to
accident. A pre-tested proforma specially designed for
this purpose was used for interviewing the accident
victims, either in the casualty or in the wards of Hospital.
Where the condition of the victims did not warrant the
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interview, the relatives or attendants were interviewed.
The information collected consisted of personal
identification data, time, date, day and type of vehicles
involved in RTA, protective gear worn and category of
road users. The medico-legal records and case sheets
were referred for collecting additional information and
where necessary for cross-checking.
RESULTS
A total of 461 RTA victims, including 25 fatalities
reported at Hospital during this study period.So by
excluding death victims, the present study deals with
436 RTAs victims. Out of these 436 victims, there were
382(87.61%) male and 54(12.39%) female victims. The
highest number of victims, 149 (34.17%) were between
21-30 years of age followed by 31-40 years and 41-50
years age group. About 311(71.33%) of the victims were
under 40 years of age (Table 1).
Table 1:Age and sex wise distribution of RTA victims
Age(Yrs)

Male
Number
(Percentage)

Female
Number
(Percentage)

Total
Number
(Percentage)

0-10

06(1.57)

05(09.26)

11(02.52)

11-20

30(07.85)

09(16.66)

39(8.94)

21-30

133(34.82)

16(29.63)

149(34.18)

31-40

103(26.97)

09(16.67)

112(25.68)

41-50

61(15.97)

07(12.96)

68(15.59)

51-60

34(8.90)

04(7.41)

38(08.73)

61-70

08(02.09)

03(05.56)

11(02.53)

> 70

07(01.83)

01(01.85)

08(01.83)

Total

382(100)

54(100)

436(100)

Regarding educational status, 191(43.82%) had
education upto 12 th class (Table 2).112(25.68%) were
educated upto 10th class while 58(13.30%) were
illiterate.
Table 2: Educational status of the victims
Educational status

Number

Percentage

58

13.30

Matriculate

112

25.68

Intermediate

191

43.82

Graduate and above

69

15.83

Not applicable

06

01.37

Total

436

100

Illiterate

The labourers were the highest 157(36.01%) in
number among the victims. Persons who were employed
in service were the next largest group with 103 victims
(23.62%). 44(10.09%) students were involved in
accidents (Table 3).
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Table 3: Occupation of the victims
Occupation

Number

Percentage

Labourer

157

36.01

Employee in service

103

23.62

Farmer

63

14.45

Student

44

10.09

Housewife

39

08.94

Retired employee

13

02.98

Unemployed

11

02.52

Not applicable

06

01.37

Total

436

100

The highest number of RTAs took place in January,
63(14.45%) followed by December,51(11.69%) and
June,47 (10.77%) each. The maximum number of
accidents took place during rainy season i.e.
113(25.92%). The highest number of RTAs, 84 (19.26%)
took place on Sunday followed by Saturday, 69 (15.83%)
and Tuesday, 56(12.84%). The least number of RTAs
occurred on Monday, 41 (9.40%). Accidents occurred
throughout the day but the peak time for RTAs were
different. The highest number of RTAs occurred from 4
PM to 5 PM, 54(12.39%) and from 6 PM to 7 PM, 47 (
10.78%).
The pedestrians, 118(27.06%) and drivers,
134(30.73%) were the category of road users among the
victims. 37(31.36%) pedestrians were injured by
motorized two wheelers, 24(20.34%) by truck. Four
wheelers caused injury to 21(17.79%) and buses to
17(14.41%) pedestrians (Table 4).
Table 4: Type of vehicle involved in injury to
pedestrians
Type of vehicle

Number

Percentage

Motorized two wheeler

37

31.36

Truck

24

20.34

Four wheeler(Car,jeep,van)

21

17.79

Bus

17

14.41

Three wheeler

14

11.86

Tractor

05

04.24

Total

118

100

Among the drivers of different types of vehicles,
Motorized two wheeler drivers were victim in
79(31.1%)cases while bus and four wheeler drivers were
victim in 13(5.1%) and 9(3.5%) cases respectively.
Out of the 134 drivers involved in RTAs, 71
mentioned that they had driving license, one had
learner’s driving license and 13(15.3%) had no valid
license. All those who had no license were driving
motorized two wheelers. None of the drivers or
occupants of any motorized two wheeler vehicle was
using any protective gear at the time of the accident.
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Out of 134 drivers, 23(17.16%) were found to have
consumed alcohol.
The occupants of 4 wheelers (car, jeep, van),
98(30.82%) were the highest number of victims involved
in RTAs followed by 2 wheelers, 73(22.96%) and
61(19.18%) occupants of trucks (Table 5).
Table 5: Different type of vehicle occupants
Type of vehicle

Number

Percentage

Four wheelere(Car,jeep,van)

98

30.82

Two wheeler

73

22.96

Three wheeler

36

11.32

Truck

61

19.18

Bus

29

09.12

Moped

07

02.20

Bicycle

14

04.40

Total

318

100

DISCUSSION
In the present study, the highest number of RTA
victims, 149(34.18%) were found between the age group
of 21 and 30 years. The similar findings were also
reported from Delhi and Nepal also 4,5. The present
study also found that more than 311( 75.45%) of the
victims were in the age group between 21-50 years. This
shows that the people of the most active and productive
age group are involved in RTAs, which adds a serious
economic loss to the community. Similar observations
were also made by others 6, 7.
The present study showed that below and above
the age of 20 and 50 years, there were less accidents.
The reasons may be that children are taken care of by
elders and less use of vehicles in the adolescent age
group. Lower proportion of RTAs in those aged 60 and
above could be due to the generally less mobility of the
people.
The accident rates were higher in males than in
females according to this study. Similar results were
also observed in Delhi 4.
It was observed in the present study that more people
with lower levels of education were involved in RTAs.
Similar result were also observed by others 4,8.
In this study, the labourers constituted the largest
group, 157(36.01%) involved in RTAs, followed by
employees in service,farmers and students in
descending order. It has been reported that more
accidents were seen among low socioeconomic group
of people 8. However, in another study, the students
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were the highest followed by labourers 4.The reason may
be that the labourers travel in trucks carrying bricks,
sand and other heavy materials. In the present study,
the highest number of accidents were observed in
January and the maximum number of victims were also
highest compared to other months. The similar
observations were made by others 4,9. There was some
increase in RTAs in the month of October, which may
be attributed to the rainy season and, therefore, wet
conditions of the road.
In the present study, the highest number of accidents
was on Sunday and lowest on Monday. This pattern
differs from studies in Delhi and California 4, 10, where
they found the highest occurrence of RTAs was on
Saturday. The reason may be that people leave homes
for various purposes on Sunday, it being a holiday. In
the present study, the peak time for accident was
between 4 to 5 PM i.e.12.39 %. Between 6 and 7 PM also
a high number of RTAs were observed i.e.10.78%. Two
peak times for accident were also reported in Delhi4.
These were in between 9 and 10 AM and between 4 and
5 PM. These hours are the busiest as commuters go to
and return from the schools, offices, factories and
business place. More than 60% of accidents took place
in the day time
(6 AM to 6 PM). Similar results were also observed
in Delhi11.These times coincide with the period when
people are more active and mobile.
In this study, pedestrians constituted 27.06% of the
road users involved in RTA. Similar results were also
observed at other places 4,12.
Among the type of vehicle involved in causing
injuries to pedestrians, the motorized two wheelers were
more commonly involved in RTAs. This could be due to
the higher speed, which can be achieved over short
distances and less stability of the vehicle. One of the
most common modes of transportation used by people
is the four wheelers and this is reflected by the fact that
four wheelers occupants constituted the highest number
(30.82%) of RTA victims.
This study found, 15.3% drivers of different vehicles
were without driving license, which is higher compared
to 7.4% found in Delhi4. The reason may be the easy
accessibility of the vehicles and the casual attitude of
drivers towards obtaining licences.
In the present study, 17.16 % of the drivers involved
in RTA had consumed alcohol. This was a higher
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proportion compared to 4.6% and 8% as reported from
Delhi 9,13.
The common mode of sustaining injury was by
being knocked down by a vehicle. As many as 37% of
victims were injured by this mode. Similar results were
also observed in Delhi9. Falling from a moving vehicle
and collision between two vehicles were responsible
for 20% and 19% respectively.
Conclusion and Recommendations
There is clearly a need for road safety education and
it should be directed towards road users, who are
frequently involved and injured in RTAs (e.g. students).
An integrated programme of road safety education is
suggested. Primary school children may be given
practical guidance on the use of side walks and road
crossing techniques. Road side random breath testing
for alcohol should be done by using breath analyzers,
which can be confirmed by blood concentration level of
alcohol. The real pressure and motivation to improve
driving skills can come only through licensing
authorities by adopting stricter, more comprehensive
and scientifically based test laying a stress on road
rules, regulations and traffic control devices.
At the time of giving license to the public transport
drivers (Bus and Trucks), they can be given training in
first-aid skills so that victims are attended immediately
in the post-accident period.
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ABSTRACT
Medical officers are the backbone of medical services in our country and bulk of medico-legal work is
done by them who are just medical graduates with no formal training in medico-legal work. The
compulsory one year rural Govt. Service has created large turnover of new doctors that created large
many issues related to medico-legal problems. Government is falling short of capacity for training a
new recruited doctors every yearly. They have to perform medico-legal duty independently right from
first day of appointment with no proper help and guidance from senior or expert This not only is most
stressful situation for medical officers but also hampers the dispensing of justice. Curriculum of
undergraduates too is not enough to give proper insight for medico-legal work in field. There is urgent
necessity to for induction training of medical officer with special emphasis on medico-legal duties,
regular CME's on medico-legal matters and regular recruitment of medical officer by service commission.
Keywords: Medico-Legal Work, Induction Training, Forensic Experts, Medical Officers, Maharashtra.

INTRODUCTION
Maharashtra is second populous state in India
having 11.23 Million population1, 35 district, with 23
district hospitals, 365 rural hospital and 1816 primary
health centres, 5075 Maharashtra Medical & Health
Services(MMHS) class II, 1177 MMHS class I officers 2,
Govt. of Maharashtra has implemented compulsory
bonded candidates policy, since 1999, Maharashtra has
14 Govt. and municipal medical colleges of annual
turnover of approx 3000 seats. 3 Medical officers are
backbone of medical services in our country and are
found to be much more important in bringing up the
quality of medico-legal service. Medico-legal cases are
integral part of medical practices that is frequently
encountered by medical officers and perceived to be
most difficult and stressful one. It is to be noted that in
India, unlike in developed countries, the bulk of medicolegal work is done by government medical officers who
do not have a post-graduate qualification in forensic
medicine. It is thus all the more necessary to train
undergraduates in a more integrated manner so that
they can execute quality medico-legal work that would
be invaluable in the dispensation of justice..
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Present status of training of medical officers and
undergraduates :
The compulsory one year rural Govt. Service has
created large turnover of new doctors that created large
many issues related to medic-legal problems. The
strength of any organisation lies with trained and
skilled manpower because large turnover. 4 Government
Health system is not able to organise training for
Medical officers. There is provision of 5 days induction
training of medical officers 5, of which only one hour
given to medico-legal issues, that doesn’t give much
exposure or on job training to medical officer. The broad
goal of teaching forensic medicine to undergraduate
students is to produce doctors who are well informed
and capable of making observations and inferring
conclusions, by logical deductions, to set enquiries on
the right track in criminal matters/medico-legal cases.
This requires knowledge of the law in relation to medical
practice and medical negligence, and respect for
medical ethics. But the curriculum in Indian medical
colleges has barely been able to meet the above objectives,
as evidenced by a study conducted among
undergraduates at the Bangalore Medical College and

2/23/2013, 12:08 PM

162 Indian Journal of Forensic Medicine & Toxicology. January-June., 2013, Vol.7, No. 1

Research Institute and among doctors in private and
government practice in Karnataka. 5 Many
undergraduates and practising doctors are not very
confident about performing routine medico-legal duties
In Bangladesh too, the graduates perform the postmortem and medico-legal services but they are prepared
by two academic years of teaching in forensic medicine
unlike India where subject is sided away as minor.6
Govt. of Maharashtra have only total seven health
and family training centres and modular induction
training for newly recruited medical officer organised
each 2-3 monthly 10-12 candidates every batch. This
training institute already overburdened by IMNCI,
NRHM, E-MOC, B-MOC, TOT for ASHA, ANM, MPW
training. Calculating overall existing capacity, only 2-3
batches per year is possible after giving priority to above
mentioned trainings7.
Problems faced by untrained medical officers
Newly recruited medical officers always face
problems in conducting medico-legal work.. They have
to perform medico-legal duty independently right from
first day of appointment with no proper help and
guidance from senior or expert. They are not aware of
post-mortem procedures, preservation of viscera,
reporting injuries, proper documentation of
medicolegal cases that further lead to legal
complications. Few forensic experts which are working
in various Govt. Medical colleges are already
overburdened. Added to this particularly in Primary
Health Centre’s and Rural Hospitals there is nonavailability of various medico-legal Proforma and
format. Further, the judiciary and police often find flaws
in the certificates issued by medical officers. These some
of the above mentioned issue has raise certain conflict
between investigating agency and medical officers.
Mudlair committee (1962) recommended the
separate cadre of medical jurist in each state with
inclusion of broader aspect of jurisprudence including
profession behaviour.8 Govt. of Maharashtra has
planned formation of MMHS class I Forensic expert at
each district level but still it is in process. There is urgent
necessity to overcome these issues in term of short term
and long term polices.
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RECOMMENDATIONS
Short term policy includes on job training of medical
officer at district level for 3 day because district hospital
has large numbers of post-mortem as well as medicolegal work turnover and availability of some trained
senior person in this matter. This should be followed
by Continue Medical Education (CME) on Medico-legal
issues yearly basis to keep them updated.. Long term
policy includes regular recruitment of medical officers
by service commission that will reduce the large number
of medical officer turnover. Newly recruited be given
hands on training before joining duties. Some changes
can be made in teaching of medical students. Forensic
medicine can be taught woven with clinical medicine
to its applied aspects preferably in third year where
student gets proper insight into basic sciences and
clinical medicine and he can now correlate this with
knowledge of forensic medicine. In Internship
orientation training programme, one day should be
reserved for medico-legal aspects. Posting to be of full
15 days with proper specific learning objectives to give
them hands on training before exposure. Madhya
Pradesh already have the medico-legal institute to
handle medico-legal cases, supervise and train medical
officer.9 Maharashtra has the capacity to bring such
institute into existence with district or Senior forensic
experts followed by junior forensic experts to supervise
20- 25 medical officers each. New innovative approach
can be, the medico-legal helpline 24 X 7 for medical
officers to answer their queries.
CONCLUSION
As “Half knowledge is always dangerous” the
induction training of medical officers with special
emphasis on medico- legal issues need to be seriously
considered by Govt. of Maharashtra.
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ABSTRACT
Since pre independence era, Indian railways network across the country has shown a phenomenal
development and exerted a strong impact over the transportation and economic development of the
country in a positive way. The increase in Population of the country has led to an increase in the
railway traffic which in turn has contributed to an increase in unnatural deaths due to railway mishaps.
The incidence of deaths due to Railway accidents constitutes a significant group of transportation
related morbidities and mortalities amounting to 7.6% [2008] of all the accidental deaths occurring in
the country. In the light of the above, the present study was conducted to assess the impact of the
railway traffic accidents occurring in the Khammam region of Andhra pradesh. The present study
shows that males were predominantly involved in accidental as well as suicidal railway related deaths.
Majority of the victims were in the age group of 30-39 yrs and belonged to Hindu religion. The exact
identity in few of the cases could not be made out. The incidence of railway accidents was seen to be
more during the day time and occurred usually within town limits. Most of the affected persons died on
the spot due to the injuries that they sustained.
Keywords: Railway Transport Injuries, Fatal and non Fatal Events, Demographic Profile.

INTRODUCTION
A WHO advisory group in 1956 defined accident as
“an unpremeditated event resulting in recognizable
damage”1.
A well knit and co-ordinated system of Transport
plays an important role in the sustained economic
growth of a Country. Due to modernisation and increase
in the frequency of trains, the railway travel has reduced
the time of travel and increased the comfort. On the
other hand this development in the railway traffic has
lead to increased incidence of railway accidents
resulting in mortalities and morbidities among the
people2.
The national crime record bureau, in 2008 has
reported that deaths due to railway traffic accidents
amounted to 7.6% of the total deaths resulted due to
accidents. Among the various states the maximum rail
related deaths has occurred in West Bengal amounting
to 20% of the total share while least number of railway
accidents occurred in Maharashtra amounting to 8.7%3.
In the light of the above statistics the present study was
conducted to know the demographic profile of rail traffic

40. Roop Kumar--164-167.pmd

164

accidents occurring in the Khammam region of Andhra
pradesh.
MATERIALS AND METHOD
The present study was undertaken during August
2006 to July 2007 under the jurisdiction of Khammam
Railway Police Station limits. A total number of 62 cases
occurred during the study period. The data was
collected from the visiting the scene of incidence,
hospital case records, police records, post-mortem
reports and by interviewing the victims and their
attendants. The data was tabulated in a pre tested
proforma and the results were analysed using
appropriate statistical methods.
OBSERVATIONS
Out of 62 victims included in the study, 57[91.9%]
succumbed to death, while 5[8.1%] of them survived
the injuries and were left with some kind of permanent
disability. Of the 653 bodies autopsied during the
period, 57[8.7%] cases accounted for railway accident
related fatalities.
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Majority of the victims i.e. 46[74.2%] were males
whereas only 16[25.8%] were females. The male to
female ratio was 2.87:1. The commonest age group
involved in the Railway traffic accidents was 30-39
years[27.4%]and least common age group was 10-19
years[1.6%](Table no : 1)
Table 1: Distribution of Railway fatalities based on
Age
Age [years]

Accidental

suicidal

Total

1

-

1[1.6%]

20-29

8[12.9%]

7[11.3%]

15[24.2%]

30-39

11[17.7%]

6[9.7%]

17[27.4%]

40-49

10[16,1%]

1[1.6%]

11[17.7%]

50-59

6[9.7%]

2[3.2%]

8[12.9%]

60-69

4[6.5%]

2[3.2%]

6[9.7%]

10-19

70-79

4[6.5%]

-

4[6.5%]

Total

44[71%]

18[29.0%]

62[100.0%]

Regarding the identification of the victims, 36 cases
(58.1%) were remained unidentified at the time of
Autopsy, whose identity later on was established by
police investigation, paper advertisements, posters etc.
In 15 cases (24.2%) the identity of the victim remained
unknown. [Table no: 2]

44[70.9%] cases were married, while 6(9.6%) were
unmarried. In 12[19.3%] cases the marital status could
not be ascertained.
Regarding the place of accident, 35.5% of incidents
occurred within the town limits, while another 35.5%
occurred at the outskirts and 29% incidents within the
station or near to the station limits.
As far as the time of incidence is concerned, majority
of them occurred between 7 AM to 12 noon amounting
to 31[50%], while in 6[9.6%] cases the incident occurred
between 7PM to 12 AM [Table no: 4]. The incidents
occurred more commonly during the first four months
of the year amounting to 50% [Table no: 5]
Table 4: Distribution of Railway fatalities based on
time of occurrence
Time of
occurrence

Accidental

Day

Suicidal

Total

39[62.9%]

7[11.3%]

46[74.1%]

Night

5[8.0%]

11[17.7%]

16[25.8%]

Total

44[71.0%]

18[29.0%]

100.0%

Table 5: Distribution of cases based on month of
occurrence
Month of occurrence

Table 2: Distribution of Railway fatalities based on
Identification
Identification

Accidental

Suicidal

Total

Initially unknown
later known

23[37.1]

13[21.0%]

36[58.1%]

Known

8[12.9%]

3[4.8%]

11[17.7%]

Unknown

13[21.0%]

2[3.2%]

15[24.2%]

Total

44[71.0%]

18[29.0%]

62[100.0%]

26[41.9%] victims belonged to the lower socioeconomic strata while, 22[35.45%] cases belonged to
middle class and 1[1.6%] case belonged to high class
where as in 13 [20.9%] cases the socio economic status
could not be ascertained.
Majority of the victims i.e. 48[77.4%] cases were
Hindus, 5[8.0%] of them were from the Muslim
community and 2[3.2%] of them were Christians.
[Table no: 3]
Table 3: Distribution of known/unknown and Railway
fatalities based on religion
Religion

Case

Percentage

Known

55

88.7%

Not known

7

11.2%

Accidental

Suicidal

Total

Hindu

35[63.6%]

13[23.6%]

48[87.3%]

Muslim

3 [5.5%]

2[3.6%]

5[9.1%]

Christian

1[1.8%]

1[1.8%]

2[3.6%]

39[70.9%]

16[29.1%]

55[100.0%]

Religion

Total
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No. of cases

January-April

31[50%]

May-August

15[24.1%]

September-December

16[25.9%]

Total

62[100%]

In 16 [25.8%] cases there were eye witnesses to the
incident; where as in 46 [74.2%] cases there were no eye
witness.
With regard to survival period, 5[8.1%] of the victim’s
survived the accident while the other 57[91.9%]
succumbed to death. 51[82.3%] victims died on the spot
while 3 of them died within a day and the other 3 victims
died within 2 days. The commonest manner of injuries
was accidental amounting to 44[71%] cases and in
18[29%] cases the injuries were suicidal in nature.
DISCUSSION
Khammam town has a population of about 6, 23,115
as per the 2001 census. This is a district headquarters
which is situated between Vijayawada and Kazipet
railway stations. This study was conducted in
Khammam during a period of 12 months from 1st
August 2006 to 31st July 2007 and evaluated 62 cases
involved in Rail track accidents.
Out of the total 62 cases, in 57 cases the victims
succumbed to death and in 5 cases the victims survived.
The present study showed that the victims of 44[71.0%]
cases met with an accident while in 18 [29.0%] cases
the victims committed suicide [Table no: 6], this finding
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is in accordance with the previous studies done by
Amarjith Singh et al 4 , Davis et al 5 , Lerer and
Matzopolous6,7, Gargi et al8, Sahoo and Kar9, Vinod10
stated that the manner of death were mainly accidental
followed by suicidal, homicidal, undetermined and
natural.
Table 6: Manner of death in relation to gender
Gender

Accidental

Suicidal

Total

Male

32[51.6%]

14[22.6%]

46[74.2%]

Female

12[19.4%]

4[6.5%]

16[25.8%]

44[71%]

18[29.0%]

62[100.0%]

Total

There was a clear predominance of males when
compared to females. In this study 46[74.2%] victims
were males which are more or less similar with the study
conducted by Amarjith Singh et al4 where 87.24% of
victims were males and also according to Sahoo and
Kar9 where 82.22% were males. In the study conducted
by Gargi et al8 93.68% of the victims were males. These
values are in conformance with the studies of Davis et
al5 which reported that 88% were males, Lerer and
Matzopolous6,7 reported that 91% were males, Vinod10
observed 91% males, Kishore Kumar11 observed 86%
males. In the present study Male to Female ratio is 2.87:1
in all the different age groups and this may be due to
the amplified outdoor activities of the males.
The maximum number of cases 17[27.4%] were in
30-39 yrs age group followed by 15[24.2%] cases in the
20-29 yrs age group. This is in confirmation with Vinod
et al10 where he found majority of the victims were in
between 20-39 yrs. The present study is in conformance
with the study by Davis et al5 who found out that the
average age of the deceased as 30 yrs. According to
Gargi et al8 the most common age group involved was
between 21-30 yrs. This was also the common age group
in the study conducted by Sahoo and Kar9. In a study
conducted by Amarjith Singh et al4 the most common
age group involved was 41-50 yrs. The reason for the
shift of the age group from 21-30 yrs in the study
conducted by Gargi et al8, Sahoo and Kar9, Davis et al5
to 30-39 yrs age group in the present study might be the
daily activities and factors like responsibilities with
complexities of mind in the age group of 30-39 yrs. The
remarkable feature is that no child below the age of 10
yrs was involved in any mishap in our study and this
is in compliance with the studies conducted by Gargi
et al8, Sahoo and Kar9 and Amarjith Singh et al4 as the
children are considered gifts of God in India and they
are better cared as compared to Western countries.
The most common age group involved in Suicidal
deaths is 20-29 yrs where there were 7[38.8%] victims
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followed by 30-39 yrs age group which included
6[33.3%] cases, totalling to 13 cases[72.2%]out of the 18
cases of suicides. Where as in the study conducted by
Gargi et al8 65.38% cases of suicides were from age group
21-30 yrs. According to the study conducted by
Amarjith Singh et al4 the common age group involved
was 21-30 yrs and 41-50 yrs. The involvement of middle
aged group 30-39 yrs might be due to fact that the
emotions in this age group are highly volatile and also
due to the burden of responsibilities which may lead to
committing such an act. In the present study 4[6.5%]
cases out of the total 18 cases of suicides were
committed by females, thus the present study along with
the studies conducted by Gargi et al8, Amarjith Singh et
al4 are in common view suggesting that women rarely
resort to this method of committing suicide.
In the present study 51[82.2%] cases were unknown
initially, out of which 36[58.1%] cases were traced later
by police investigation, followed by 15[24.2%] cases
which were unknown till the completion of this research
work and in 11[17.7%] cases the identity of the victim
was known since the time of incident. Similar pattern
had been reported by Amarjith Singh et al4. Gargi et al8
reported that the maximum number of victims were
unknown. It is quite possible that the persons might
have been commuters who were travelling in the train
and died due to railway related fatalities quiet away
from their residence, so establishing their identity was
difficult initially.
Majority of the victims included in this study
belongs to Hindu religion [77.4%] when compared to
the other religion. This finding reiterates that majority
of population in the community are Hindus.In this
study the majority of the victims were married [70.9%]
when compared to the unmarried [9.6%]. This finding
reflects that most of the victims would have dependent
family members and the consequences of the railway
accidents will directly or indirectly affect them also.
Most of the cases occurred within the town limits
followed by outskirts; this is in conformance with the
study conducted by Bagali12. This may be due to more
segregation of people in the present society.
Most incidents occurred during day time and this is
in conformance with the findings of Lerer and
Metzopolous6,7, this may probably be due to the moving
of people out of their houses to working places during
this time. Most of the railway accidents occurred during
the first four months of the year and this finding
contradicts with the study conducted by Sahoo and
Kar9 in that they found more cases in the middle 4
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months of the year, where as Amarjith Singh et al4 found
more cases in last 4 months.

7. Ticket control, surveillance, law enforcement and
safety engineering are also suggested for the safety
of commuters.

CONCLUSION

8. Railway rules to prevent accidents should be strictly
followed.

To conclude, we are suggesting the following
measures to prevent the occurrence of railway traffic
injuries so as to reduce the number of Railway related
injuries and loss of precious human lives
1. Public education and awareness program directed
at school age children in particular with
emphasizing on the risks associated with
trespassing on the Railway lines have to be made.
2. People should be educated about hazards of
catching a moving train or alighting from it.
Prominent sign boards to caution against it must
be displayed in Railway stations. Frequent
announcements can be made in the public
addressable system.
3. Trains should have automatic doors with electronic
sensor devices which will keep them close when
the train is in motion. It should be possible to open
them only when the train has completely stopped,
this will avoid people from accidentally falling off
from the train doors or intentionally jumping or
pushing others through the door.
4. Every train should have a medical attendant with
trained paramedical personals to diagnose and
treat medical emergency. This will reduce the
number of natural deaths occurring in bogies which
can be prevented.
5. Fencing of Railway tracks to prevent trespassing
might look idealistic at least in town/city limits so
as to avoid people from using them as short cuts
and to prevent ignorant people from walking along
the tracks.
6. All Railway level crossings should be manned. Use
of barrier gates along with flashes should be used.
If man power is a problem then unmanned level
crossings must have automatic gates which sense
the oncoming train and close by themselves,
alternatively they can have flashing lights and
sound signals to warn the people of coming trains.
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Virtual Autopsy - Why Ideal for Indian Scenario
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ABSTRACT
Virtual autopsy is a new modality of performing autopsy. It utilizes the technological innovation in
modern medicine such as multi slice CT Scanning and magnetic resonance imaging to obtain high
quality images of the body in multiple plains without mutilation of the human body. It also incorporates
other minimally invasive techniques such as image guided biopsy, MR Spectroscopy, postmortem
angiography followed by data fusion to give a postmortem diagnosis. Since it is minimally, invasive it
is more likely to be acceptable to the society. In USA and European countries, clinical trials are going on
to validate this new technique, and is likely to replace or complement conventional autopsies in these
countries. In India we are yet to catch up with these nations as the facilities for performing Virtopsy are
negligible in our country. The article, discusses the possible benefits of this technique in a country like
India.
The literature on the subject is also reviewed
Keywords: Virtopsy, Autopsy, Multi Slice CT, MRI, Image Guided Biopsy, Conventional Autopsy.
INTRODUCTION

Limitations of traditional autopsy:(2)

Definition – A virtual Autopsy or Virtopsy is a new
and non –intrusive form of performing an human
autopsy.

1) Broad systematic examination of the whole body is
impossible, for example, the entire examination of
the bone or skin system.

The term ‘Virtual’ is derived from the latin word
‘Virtus’ which means ‘useful, efficient and good.’ The
term ‘Autopsy is from a Greek word ‘autos’ (Self) and
‘opsome’ (I will see), thus Autopsy means to see with
one’s own eyes’. To eliminate the subjectivity implied
by the term ‘autos’ the term ‘Virtual and ‘Autopsy’ are
merged deleting ‘autos’ to create the term Virtopsy’(1)

2) Pathologists will never obtain information
concerning the regions autopsy techniques cannot
reach.

Method: This system utilizes a computer
tomography or CT unit and an (MRI) Magnetic
Resonance Imaging unit to obtain a detailed view of a
body. The MRI and CT images are combined to create a
full three dimensional view of the body which medical
examiners, coroners and pathologist can use to examine
the state of the blood vessels, organs, bones and tissues
of a body and thus determine the cause of death and
the manner in which the patient died.
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3)

When the autopsy in rejected by family members
or not accepted due to religion in a multicultural
society.
Global Scenario in autopsy rates.

Autopsies were performed abundantly until the
early 20th Century, often for scientific advancements and
the greater benefits of the society, and no parental or
next of kin consent was required (3)
A global decline in the autopsy rates appeared to
have started in the 1950, consented autopsies in children
and adults in the USA are currently less than 10%(4) the
situation in the UK is similar. An extensive amount of
literature has been published speculating various
reasons for vanishing consented autopsies, (5)
Currently autopsy is routinely offered by clinicians
in 93% of still births and 82% of neonatal deaths in the

2/23/2013, 12:08 PM

Indian Journal of Forensic Medicine & Toxicology. January-June., 2013, Vol.7, No. 1 169

UK, however it is accepted by the parents only in 45%
and 20% of cases respectively.
Reasons for parental refusal
(1) Religious reasons
(2) Fear of disfigurement
(3) Delay in the cremation process
(4) Lack of unanswered questions
(5) Feeling that the patient has already under gone too
much trauma
The invasive nature of the conventional autopsy
may be responsible for parental, next of kin refusal in
many cases. Therefore accurate and less invasive
approaches to autopsy that may be acceptable need to
be developed and validated.
Techniques of Virtual autopsy (Virtopsy)
1. Body surface scanning: Body surface scanning
with a 3- D photogrammetry based optical surface
scanning can document and compare wounds and
objects in the body.
2. MSCT – MRI(Multislice Computerized Tomogram
–Magnetic Resonance Imaging): The key to high
quality 3D virtual autopsy imaging is the use of
datasets that have been reconstructed at close
interslice spacing to obtain isotropic volume
elements (voxels). It is also important to attain the
maximum difference in grey-scale value
(attenuation for MSCT, signal intensity for MRI)
between the different structures and tissues.
It is easy to visualize bone, gas and metal with
MSCT, a drawback is the limited soft tissue
discrimination. With MRI soft tissue is easy to
visualize.
3. Post-mortem angiography: For post-mortem cardiac
diagnostics, minimal invasive coronary
angiography with MSCT can be used. Perfusion
studies of the myocardium can be made with both
MRI and MSCT.
4. Image guided biopsy: With CT fluoroscopy an
image guided biopsy can obtain a tissue specimen
for histologic or micro-radiological investigation in
a minimal-invasive way. Gas samples from lungs
for chemical analysis can be obtained in the same
way.
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5. Data fusion: Data fusion of all mentioned
modalities will give the possibility to a total virtual
minimal-invasive autopsy. This can also be an
important tool in the court room of tomorrow.
6. MR Spectroscopy:- The post mortal interval (time
since death, PMI) is a fundamental problem for the
forensic medicine, justice and the relatives. By MR
spectroscopy, metabolic information can be
collected in a pre defined region of the brain, and
the PMI can be estimated.
Virtual autopsy in Indian scenario – Presently
Virtual autopsy is non-existent in India is a vast country
with varied geographic and climatic conditions. It also
has the worlds second largest population with crime
and accidents rampant in all parts of the country.
Infrastructure facilities are poor in a large part of the
country.
Facilities for autopsy are limited to district hospitals,
or medical colleges and even in these centers, the
infrastructure is not upto to international standards,
there is scarcity of forensic pathologists in this country.
In such a scenario, virtual autopsy may be an
alternative or a compliment to the conventional autopsy.
How Virtual autopsy can by an alternative?
1. Facilities for MRI & CT Scan are already present in
some centres.
2. If the facilities are available at distant centres, the
bodies may be transported by ambulance to these
centres for virtopsy
3. Once the scanning is done and the biopsies obtained
the bodies may be handed over to the relatives.
4. The Scanned images can be studied in real time, or
may be sent by e-mail to experts to study the images
and give their report.
5. The biopsies obtained can be reported by Forensic
pathologists using the Telepathology system, which
is coming up rapidly all over the country.
6. Being minimally invasive, it would be more
acceptable to the relatives and religious groups.
Though the initial investment in establishment of
these facilities may be costly, but in the longer term
autopsy in India will be more acceptable and the results
atleast comparable to conventional autopsy. The
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records can be preserved for many years, As the judicial
cases linger on for years in the Indian system, the records
of virtopsy can be used in the court rooms, in the digital
format.

agencies to start these projects so that we do not lag
behind other nations.

1.
CONCLUSION
Virtual Autopsy incorporates modern medicine
tools, such as MSCT, MRI, image guided biopsy, Postmortem Angiography, body surface scanning, MRSpecterscopy etc. to perform an autopsy, which is
minimally invasive: This is gradually being adopted in
USA and other European Nations and in the near future
is likely to replace or compliment the conventional
autopsies in those countries.
In India however, it is still in its infancy, because the
establishment of these centres is extremely costly, the
government has to fund these projects. As the benefits
of ‘virtopsy’ are manifold in our country, we
(Professionals) should convince the government

41. Saadiya--168-170.pmd

170

2.

3.
4.
5.

REFERENCES
Roychowdhury U.B, Basak.S, Gupta A.K, Pal M,
Virtual autopsy- the future of Forensic MedicineMedico-Legal update- Ind Medica, Vol 8, No.2
(2008-07-2008-12) http:// www.ind media.com/
journals.
King L.S. Meehan MC, A history of the autopsy, A
review Am. J. Pathol 1973; 73:514-44 (Med web of
science)
Shojamia KG, Burton EC. The vanishing nonforensic autopsy N Eng. J Med 2008, 358:873-5.
Shojania KG, Burton EC. The Vanishing nonforensic autopsy N Engl J Med 2008, 358:873-5.
Snowdown C, Elbourne DR, Gracia J. Perinatal
pathology in the context of a clinical trial, attitudes
of neonatologists and pathologists. Arch. Dis
Child Fetal Neonatal Ed. 2004, 8

2/23/2013, 12:08 PM

Indian Journal of Forensic Medicine & Toxicology. January-June., 2013, Vol.7, No. 1 171

Hypotonia - A Rare Complication of 2, 4-D Amine
Poisoning
S.C.Aundhakar1, Sanket K. Mahajan2, Dhanesh M. Mhaskar2, Shirish M. Agrawal2
Professor & Head, 2Resident Doctor, Department of Medicine, Krishna Institute of Medical Sciences University,
Dhebewadi Road, Karad, Dist. Satara, Maharashtra State, India

1

ABSTRACT
2,4-D amine is the commonly used herbicide along with the most poorly, understudied compound in
the form of its toxic effects in humans. We hereby present a case of suicidal attempt by a male patient
involving the ingestion of 2,4-D who presented with generalized hypotonia 1 hr after the ingestion of
the compound. The patient was brought in a semiconscious, hyporeflexic state with signs of raised
intracranial pressure. After proper treatment in the form of diuresis and other symptomatic care, he
recovered fully with no residual neurodeficit.
Keywords: 2,4-D amine, Hypotonia

INTRODUCTION
2,4-Dichlorophenoxyacetic acid (2,4-D) is a common
systemic pesticide / herbicide used in the control of
broadleaf weeds. It is the most widely used herbicide in
the world, and the third most commonly used in North
America.1 2,4-D is a synthetic auxin (plant hormone).
2,4-D was developed during World War II by a British
team at Rothamsted Experimental Station, under the
leadership of Judah Hirsch Quastel, aiming to increase
crop yields for a nation at war.2 2,4-D is most commonly
used for weed control in lawns and other turf, no-till
burn down, control of weeds and brush along fences
and highway and railroad rights of way, conifer release
(control of broad-leaf trees in conifer plantings), grass
hayfields and pastures, cereal grains, corn and
sorghum (occasionally) and as a synthetic auxin
analogue. Very less data about its toxicity is available
in the literature and so its mechanism of action in
humans is still not clear and is still in the experimental
phase in animals.
CASE REPORT
A 16 year old male patient was brought to Krishna
hospital with complaints of 10-12 episodes of vomiting
along with loose stools following the consumption of
2,4-D amine salts which he consumed about 15-30ml.
He consumed it for a suicidal purpose due to some
unknown reasons. Following this, he was unconscious
for about an hour. He was initially treated in primary
health centre and then was referred to Krishna hospital
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for further management. He was managed in ICU. There
was no history of head injury, seizures, fever,
breathlessness or any other major illness in the past.
On admission, pulse was 112/minute; BP-110/70
mmHg, SpO2 on room-air was 97% and the pungent
smell was present. On examination, he was
semiconscious, not obeying any commands, bilateral
pupils were normal sized and equally reacting to light,
generalised hypotonia, absent deep tendon reflexes and
both the plantar responses were not elicitable. All his
laboratory investigations were within normal limits.
His serum cholinesterase level was 10899 (normal
value: 4000-11000). He was given thorough gastric
lavage, activated charcoal and other supportive care
along with mannitol and hypertonic saline (3% NS) to
reduce cerebral oedema. Meanwhile, MRI-Brain was
done after 12 hours of admission to rule out other causes
of hypotonia as the patient was not improving. MRIBrain was normal. Electroencephalogram was also
done to rule out any seizure activity but it was also
normal. After 24 hours of admission, his level of
consciousness started improving and he became fully
conscious, alert and well oriented to time, place and
person. After 48 hours of admission, tone in all four
limbs became normal with normal deep tendon reflexes
and bilateral flexor plantar response. He was then
transferred to general ward where his stay was
uneventful. After the opinion of a psychiatrist and other
supportive care, he was discharged in a
haemodynamically stable condition.
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DICUSSION
2,4-D is a synthetic auxin, which is a class of plant
hormones. It is absorbed through the leaves and is
translocated to the meristems of the plant. Uncontrolled,
unsustainable growth ensues, causing stem curl-over,
leaf withering, and eventual plant death. 2,4-D is
typically applied as an amine salt, but more potent ester
versions exist as well.
In humans, it is absorbed thro skin and lungs.3 After
ingestion, peak tissue concentration occurs in 4-12
hours.4,5 Slow continued absorption through skin
continues for 5-7 days after topical application despite
of external skin washing. Experimentally, 2,4 D
appeared in brain tissue within 30 minutes of
administration at a concentration slightly lower than
that in serum. Distribution of parent acid into the brain,
which should be hindered by blood-brain-barrier, may
have some connection to its transport by a specific organ
acid transport (OAT). In the choroid plexus, its uptake
in the cells in inhibited by benzylpenicillin, implicating
OAT.6 it is excreted in urine, mainly unchanged, with
only a few percent found as a conjugate metabolite.
Excretion becomes less effective at higher serum
concentrations. Irritant to skin, eyes, nose and throat.
Organs that bear most of the symptoms of
chlorophenoxy poisoning appear to be CNS and
neuromusculature.7
Adverse effects of poisoning are compatible with
neurotoxicity, uncoupling of oxidative phosphorylation
and skeletal ms. toxicity. Ingestion produces rapid onset
of oral and abdominal distress characterised by barring
pain in mouth/throat/oesophagus, dysphagia,
diarrhoea. Patient is hypotonic, hyporeflexic,
hypotensive and comatose.8 and nasogastric aspirate
may be guaiac-positive.9

formulating 2,4-D found no significant increase in risk
of mortality due to NHL following 2,4-D exposure, but
did find an increase in risk of mortality due to
amyotrophic lateral sclerosis.14 One study found that
occupational exposure to 2,4-D caused male
reproductive problems, including dead and malformed
sperm.15
Management of poisoning by 2,4-D amine salts is
mainly supportive. Haemodialysis is effective in
removing chlorophenoxy herbicides from blood and it
should be considered in all patients who manifest CNS
or neuromuscular toxicity. Quinidine sulphate can be
used within 4-6 hours of consumption to treat an
unspecified dysrhythmias but the role is controversial.
Sometimes, While urinary alkalinisation has been used
in acute poisonings, evidence to support its use here is
poor.16 Thus a lot of study is required to clearly define
the toxic levels in humans along with all probable toxic
effects of this molecule in order to provide safety to the
persons who are exposed to this compound day in and
day out.

1.
2.

3.

4.

In severe poisoning, seizure or coma can also occur.
Peripheral neuromuscular effects have demonstrated
increased or decreased reflexes, hypotonia weakness,
muscle aching and tenderness, cheyne-stokes
breathing, hyperthermia, acidaemia and coma.10 There
is still considerable controversy whether exposure to
2,4 D can result in peripheral neuropathy.11,12

5.

A 1990 study of farmers in Nebraska, even when
adjusting for exposure to other chemicals, found that
2,4-D exposure substantially increased the risk of NonHodgkin’s lymphoma (NHL).13 A 2000 study of 1517
former employees of Dow Chemical Company who had
been exposed to the chemical in manufacturing or

7.
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ABSTRACT
This study was done to compare the estimated age from physiological changes in teeth (Gustafson
method) with the actual age of deceased person and to note the difference between them and also to
know the influence of various exogenous and endogenous factors on them. In 40 cases where the proof
of age is available, first maxillary premolars were studied for 6 factors- attrition, periodontal disease,
secondary dentine deposition, cementum apposition, root resorption. Each factor was allotted a score
of 0- 3 depending upon degree of changes in the tooth. Age calculated by deriving the regression
formula for the total score. Mean calculated age when all the physiological factors taken together had
a deviation of about ±2.86 years. Physiological factors had no significant correlation with the sex and
diet of the individual. When a single factor is used for age estimation root translucency gave the least
deviation, i.e. ±5.17 years.
Keywords: Dental Age Estimation, Gustafson's Criteria, Forensic Odontology

INTRODUCTION

examination in all eventualities.2

Identification is the establishment of the
individuality of a person. As it is the era of increasing
accidents, mass disasters, natural calamities and
crimes, establishment of the identification plays a key
role. Among the various partial identification data viz.
race, sex, age, stature, etc. age forms a vital cog in
establishment of identity. There are various age
estimation tools such as, physical changes, secondary
sexual characters, radiological examination of the
ossification centres, eruption of temporary and
permanent teeth. All the above mentioned tools are quite
accurate up to 25 years of age but beyond 25 years it
has proved difficult in spite of developing new
techniques.1

Tooth is used to estimate the age in both living and
dead individuals. At no time during life of an
individual, tooth unit is static, with increasing age
Changes which are appreciable are attrition,
periodontal disease, and deposition of secondary
dentine, root translucency, cementum apposition, root
resorption, color changes and increase in root
roughness. By taking into consideration these
secondary changes in teeth with advancing age, various
studies were done to estimate the age of an individual.

Teeth are the strongest parts in human body and are
therefore highly durable and very resistant to external
influences like putrefaction, heat, explosions, and
chemicals etc., which make them available for

Thus, below 25 years, age estimation done by using
eruption of tooth while after 25 years based on the
physiological changes in it.
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Physiologic changes can be both macroscopic eg;
attrition, root translucency etc and microscopic eg;
incremental lines which appears daily.

In developing countries like India large numbers
of people are illiterate and have no knowledge of their
date of birth, which is required by law enforcing
agencies as proof of age in civil, criminal issues and for
awarding compensation.
Hence this study is taken up to estimate the age from
physiological changes in teeth (Gustafson method) and
to compare it with the actual age of deceased person as
ascertained by birth date records and note the difference
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between estimated age and actual age, so as to develop
a reliable data for estimation of age in individuals whose
birth records are unavailable.
MATERIAL AND METHOD
Maxillary first premolar teeth were extracted from
the bodies subjected for medico legal autopsy at the
Department of Forensic Medicine, M S Ramaiah Medical
College, Bangalore, after taking consent from the person
in lawful possession of the body. A total of 40 cases( 31
Male, 9 female )(Table no. 2) were studied in the age
group of 25- 60 years, which were grouped into 7 groups
(group I to VII) with 5 years difference (Table no 1).

were sectioned into two halves using high speed metal
grinder (2600 rps) (Figure no. 2), and then grinding was
done manually with rough carborundum stone till a
thickness of 1 mm, at this thickness, the root
translucency(Figure no.3) was noted. Grinding was
further continued till a section of 0.25-mm thickness
was left. Finally cleaned and dried section was
mounted on slide using DPX and viewed under
microscope for secondary dentine, cementum
apposition and root resorption.
According to degree of structural change, each
change was ranked arbitrarily and scored as 0, 1, 2
and3.5

Personal history of the diet of deceased was collected
from relatives by a questionnaire in all of the 40 cases
studied (Table no. 3). Certified document of date of birth
viz, birth certificate/ marks card/ driving license as a
proof of actual age was collected from relatives.
In our study first premolars (Right or left) were only
considered as they gave strongest coefficient,2, 3 while
tooth with caries and fillings observed during the
process of extraction or during ground sectioning were
excluded from the study.
The apparatus used for the study were Tooth
extraction forceps, periosteal elevator, Carborundum
stone (rough and smooth), Alcohol and Xylene,
Formaline, Microscope, DPX and slide.
The following 6 dental parameters were studied in
each case: Attrition, Periodontal disease, Cementum
apposition, Secondary dentine deposition, Root
translucency and Root resorption (Figure no. 1)

Fig. 1. Showing the six physiological changes in the tooth

Degree of attrition and extent of periodontal disease
were recorded much before the extraction of the tooth
and scoring was done depending upon degree of
changes. Then the tooth was extracted with extraction
forceps and preserved in formalin for a period of 15 –
17 days, 4 then the ground section was prepared. Tooth
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Fig. 2. High speed metal grinder used for the bisection of
tooth

Fig. 3. Dental trancelucency

After collecting the data and calculating the total
score, a graph was plotted with actual age on one side
and the score calculated on the other. The graph thus
plotted can be used to derive regression formula which
would serve as a ready reckoner for the determination
of age in an unknown body
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Table 2: Distribution of study population according
to sex

RESULTS
Table 1: Distribution of various age group and number
of cases in each Group
Group

Sex

Number of cases

Male

31

Female

09

Total

40

Age Group

No. Of cases

I

25-30

6

II

31-35

11

III

36-40

7

IV

41-45

4

V

46-50

2

Diet

VI

51-55

6

Vegetarian

25

VII

56-60

4

Non- Vegetarian

15

Total

40

Total

40

Table 3: Distribution of study population according
to diet
Number of cases

Table 4: Calculated age using regression equation derived by Total Score. (Formula: y = 4.241 x + 12.33)
Sl. No.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
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Actual age
35
32
27
37
60
44
56
38
35
55
26
32
33
29
59
40
49
31
45
51
32
36
25
38
55
40
55
38
33
52
29
34
31
28
60
42
48
32
42
53

176

Total score
6
5
4
6
11
7
9
5
5
11
4
5
5
4
12
7
9
5
7
10
5
6
4
6
9
6
10
6
5
9
4
5
4
4
12
6
8
5
6
8

Estimated age
37.77
33.53
29.29
37.77
58.97
42.01
50.49
33.53
33.53
58.97
29.29
33.53
33.53
29.29
63.21
42.01
50.49
33.53
42.01
54.73
33.53
37.77
29.29
37.77
50.49
37.77
54.73
37.77
33.53
50.49
29.29
33.53
29.29
29.29
63.21
37.77
46.25
33.53
37.77
46.25

2/23/2013, 12:08 PM

Difference
-2.77
-1.53
-2.29
-0.77
1.03
1.99
5.51
4.47
1.47
-3.97
-3.29
-1.53
-0.53
-0.29
-4.21
-2.01
-1.49
-2.53
2.99
-3.73
-1.53
-1.77
-4.29
0.23
4.51
2.23
0.27
0.23
-0.53
1.51
-0.29
0.47
1.71
-1.29
-3.21
4.23
1.75
-1.53
4.23
6.75

Indian Journal of Forensic Medicine & Toxicology. January-June., 2013, Vol.7, No. 1 177

The total score is a significant factor using which the age can be estimated (P<0.001, R2 = 92.8%). A very high
R2 value for this parameter indicates that this parameter can give the best estimate of the actual age.
All factors taken together and total score for calculating age gave least deviation as compared when each factor
is taken alone. Deviation of calculated age from actual age is ±2.86 years which is better than compared to Bang
and Ramm (± 3.6 years) 6 and Maples and Rice (±7.03 years).7
Table 5: Comparison of age calculated by newly derived formula and actual age
Age

Range

Mean±SD

T

P

25-60

40.42 ± 10.53

0.002

0.998

29.29- 63.21

40.42 ± 10.14

Actual
Calculated

The comparison of the mean actual age and mean calculated age using newly derived regression equation is
done. It is found that mean calculated age (40 ± 10.14) is almost similar to mean actual age (40.42 ± 10.53).
Table 6: Comparison of total score between vegetarian and non vegetarian diets
Diet

Mean

SD

Median

Z

P-value

Veg

6.48

2.54

5.00

-0.908

0.375

Non. Veg

6.87

2.20

6.00

It is observed that mean total score in non vegetarians is slightly higher (6.87±2.20) than that of vegetarians
(6.48±2.54).This difference is statistically non significant and is similar to findings of Pillai and Bhaskar.8
Table 7: Comparison of total score between Males and Females
Gender

Mean

SD

Median

Z

P- value

Male

7.00

2.50

6.00

-1.974

0.051

Female

5.13

0.99

5.00

It is observed that mean total score in males is slightly higher (7.00 ± 2.50) than that of a females (5.13 ± 0.99), but
statically this difference is insignificant. This finding is consistent with the findings of Pillai and Bhaskar.8
Table 8: Mean total score of samples in various age groups
Age group

n

Mean

SD

Median

min

Max

25-30

6

4.00

0.00

4.00

4.00

4.00

31-35

11

5.00

0.45

5.00

4.00

6.00

36-40

7

6.00

0.58

6.00

5.00

7.00

41-45

4

6.50

0.58

6.50

6.00

7.00

46-50

2

8.50

0.71

8.50

8.00

9.00

51-55

6

9.50

1.05

9.50

8.00

11.00

56-60

4

11.00

1.41

11.50

9.00

12.00

This table shows various age groups and the mean
of the total score calculated from six physiological
changes occurring with age. A mean total score of 4.0 in
the age group 25 - 30 years increasing to mean total
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score of 11.00±1.41 in the age group of 55 – 60 years.
Increase in age is statistically analysed and is found to
be significant. These findings are similar to findings of
Pillai and Bhaskar.8
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Graph no 1: Showing the total score increasing with
age

Maples WR et al7 stated that, though Gustafson’s
method was a significant contribution to forensic
identification but many statistical errors were present
in the published articles. Authors, improved the
regression formula by using multiple regression
techniques and the new formula Y = 4.26 X + 13.45 (X =
Total Score and Y = Estimated Age), (r = 0.912) and
value of error as ±7.03 years was given.
Age estimation were performed on 157 teeth
according to Gustafson’s method and by use of multiple
regression formula, In comparison of two estimation
formulas, the formula by multiple regression, the
method of Johanson (SD = 7.82), was found to be slightly
more reliable than Gustafson’s method (SD = 8.18).10

Fig. 4. Regression curve depicting relation of calculated total
score to actual age and its regression formula.

DISCUSSION
Various studies have been carried out in the past to
estimate the age from the physiological changes in the
teeth. Gustafson awarded scores of 0-3 based upon
severity of changes visually and estimated age by using
regression formula derived from his observation: Y =
3.52 X + 8.88 (X = Total Score and Y = Estimated Age)
and established that the difference between calculated
age and actual age would not exceed ±3.63 years.9
In a study conducted by Amandeep singh et al 1 the
mean age difference between the calculated age and
actual age was ±2.16 years. Attrition factor found to
contribute more in males than females. And type of diet
had no effect on the score.1
Pillai PS et al8 studied, 83 anterior teeth from 59 cases
(36 males and 23 females), regression equation was
deduced Y= 5.34 X + 4.08. They also found that the six
factors used by Gustafson were age related variable but
there was no significant relation with the sex of the
person and the type of diet.
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A research based on the modification of Gustafson’s
aging method with the aim of coming up with an update
identification table for anthropology, sixty-three ground
sections were evaluated following the methods of Kilian
and Kashyap Koteswara Rao. Kilians method is based
on the subjective evaluation of six factors the degree of
attrition, the secondary dentine, secondary cementum,
the resorption, the transparency and position of
epithelium attachment while the study of Kashyap and
Koteswara is based on the quantitative evaluation of
four factors i.e. attrition, secondary dentine, secondary
cementum and transparency. The best results of age
estimation were obtained using Kilian’s method after
multiple regression of all studied changes were applied
and absolute mean error of estimation was 4.97 years
and was found whenever any of the six factors were
not included the error of estimation increased.11
The reliability and validity of eight dental age
estimation methods for adults were studied by taking
20 teeth, 10 males and 10 females (known ages ranging
from 14 to 95 years, mean age 47.5 years). Using
Johanson’s method, computed a formula: Age = 5.14 A
+ 2.3 S + 4.14 P + 3.17 C + 5.57 R + 8.98 T + 11.02. Other
methods studied were Kvaal and Solheim first formula,
Kvaal and Solheim second formula, Solheim’s method
in-situ teeth, Solheim method for sectioned teeth,
Lamendin method, Bang’s method for extracted teeth
and Bang’s method for sectioned teeth. They found that
sectioned methods gave a better result and with more
precision than that from un-sectioned method. It was
also seen that Kvaal’s original data gave significantly
better regression coefficient for that maxillary premolars
teeth.12
Gustafson method was reexamined and suggested
a 5 point scoring system from 0 to 4, instead of 4 point
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system that was previously used in order to give slightly
greater accuracy, results showed root resorption and
secondary cementum formation could be disregarded
and it is preferable to use 4 of 12 anterior teeth from an
individual for age estimation. Regression equation
suggested was E = 8.691 + 5.146A + 5.338P + 1.866S +
8.411T. Standard deviation in age determination is ± 6
years.13
In the present study, regression formula derived from
the regression curve was Y = 12.33 + 4.241X, where Y is
calculated age and X is total score. Mean calculated
age when all the physiological factors taken together
had a deviation of about ±2.86 years. No influence of
gender and diet on physiological changes was noted.
CONCLUSION
Newly derived regression formula is Y = 12.33 +
4.241X, where Y is calculated age and X is total score.
Mean calculated age when total score of all the
physiological factors were taken together was 40.42 ±
10.14 while mean actual age was 40.42 ± 10.53. Mean
calculated age when all the physiological factors taken
together had a deviation of about ±2.86 years. Age
calculated using all the six factors had less deviation
from the actual age as compared when individual factor
was taken alone. When a single factor is used for age
estimation root translucency gave the least deviation,
i.e. ±5.17 years. Physiological factors had no significant
correlation with the gender and diet of the individual.
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ABSTRACT
We experienced suicidal hanging cases without a ligature in front of neck and a manual strangulation
without facial congestion. In the last case Carotid bifurcation (CB) located between C2-3 and at the
upper of muscular bleeding. Carotid sinus stimulation is thought as a cause of syncope. Carotid sinus
reflex is attributed to the stimulation, but somebody did not respond to the procedure. We showed the
anatomical variation of CB location. Measurements were performed on 100 cadavers by the direct
inspection method. CB level was compared to the level of cervical vertebra. Most frequency of CB was
found at the level of C3. CB was variously distributed from the intermediate position of C1-2 to lower
border of C5 on the vertebral column in Japanese population. The distribution pattern may be different
from other population. 54% of the level of CB was asymmetrical between the right and left side. Our
findings support the presumption that suicidal hanging and manual strangulation death due to carotid
bifurcation stimulation cannot provoke death alone.
Keywords: Carotid Sinus Reflex, Carotid Artery Bifurcation, Autopsy
INTRODUCTION
As described by Puschel et al. and Ikeda et al.
questions concerning the morphology and
pathophysiology of asphyxia death, especially hanging
death, were almost a domain of forensic medicine in
the 19 th and early 20 th century, and even now
continuous progress is achieved in asphyxia-related
scientific aspects. 1,2 It has been well accepted that
mechanical asphyxia consisting of hanging, ligature
strangulation and manual strangulation can cause
death from the combination of compression of the neck
arteries, airway obstruction, carotid sinus stimulation
and spinal cord injuries. In foreign literature, predictors
of cardioinhibitory response have been described in
only a few studies, most of which with a small number
of patients. 3,4 Doubts still exist about the clinical
meaning of the cardioinhibitory response. 5,6
It is generally accepted that a blow or a short
compression of the side of the neck stimulating the
carotid sinus can lead to circulatory collapse resulting
from activation of an arterial baroreflex controlling the
heart rate. 7 We experienced suicidal hanging cases
without a ligature in front of neck and a manual
strangulation without facial congestion and with
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bleeding in the middle part of r-sternocleidmastoidal
muscle. In the last case Carotid bifurcation (CB) located
between C2-3 and at the upper of muscular bleeding.
We examined the variability of carotid sinus location.
MATERIAL AND METHOD
100 subjects were randomly selected. At autopsy,
all measurements were performed on 100 subjects (40
female and 60 male), ranging in age from 18 to 104 years.
The subjects died of natural or traumatic causes and
were candidates for autopsy because of medico-legal
reasons. The study was approved by the ethical
committee of our university. However, the ethics
committee waived the need for consent from the
patients’ next of kin because the autopsy was dictated
by law. Carotid bifurcation level was compared to the
level of cervical vertebra. Most of carotid bifurcations
(CB) were found at the level of C3. The vertebra level of
CB was differently distributed in distance of the whole
neck measured along the vertebral column between
upper border of C1-C2 to lower border of C5. (Table.1)
54% of the level of CB was asymmetrical between the
right and left side. Anatomical locations of the carotid
sinus bifurcation indicated wide variability.
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Table.1 Distribution of the CB position in studied cases
according to the cervical vertebrae level.

15

This variation was found to have an impact on the
pressure transmission at the carotid sinus region in
those individuals that displayed the superior/inferior
range of carotid sinus loci. The pressure stimuli would
not be located over the locus of the carotid sinus. We
cannot accept the death due to carotid sinus stimulation.
CONCLUSION
Carotid bifurcation level was compared to the level
of cervical vertebra. Most of carotid bifurcations (CB)
were found at the level of C3 in Japanese people. 54% of
the level of CB was asymmetrical between the right and
left side.
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DISCUSSION
Cause of death by hanging is mainly understood
due to air passage blockade by the gravitational drag of
the victim’s body weight and the hanging death is
included in a group of mechanical asphyxia in Japan.
There are opinions that carotid sinus reflex is cause of
death. Most previously reported cases occurred when
carotid sinus massage was used in an attempt to
terminate supraventricular tachycardia, and many
patients were reported to have had other coexisting
conditions including ischemic heart disease, heart
failure and atrioventricular block. Parry in 1799, Waller
in 1862, and Landois in 1865 were among the first
authors to report that a compression of the side of the
neck could lead to circulatory collapse. 8 Hering in 1924
performed animal experiments and observed that
compression of the neck influenced heart rate. 9 He
explained this observation by a mechanical stimulation
of the carotid sinus, thus describing the arterial
baroreflex. The regulatory effect of carotid sinus
stimulation is often used in cardiology for diagnosis
and therapy. 10,11 Rossen et al. did not, however, observe
any cardiac arrest in more than 100 healthy strangled
subjects, although when the neck compression was
maintained for over 30s, he did note bradycardia. 12
Observations have shown that response to sinus carotid
stimulation have important interindividual variations
and that there is no evidence suggesting that carotid
stimulation alone can provoke death. A significant
anatomical variation in the location of the carotid sinus
was measured and the location of the carotid sinus
should be verified. It is commonly accepted that the
carotid artery bifurcation occurs about the level of C4
for radiological purpose 13 and for anatomic evaluation
14
in USA, but it is reported that the vertebral level of the
carotid arteries bifurcation are higher than C4 in Brazil.
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ABSTRACT
Medical science is developing at a fast rate, especially imaging technology. Multi Detective Computed
Tomography and Magnetic Resonance Imaging scanning technologies will enhance classical
medicolegal autopsies or postmortem examinations. With the implementation of new imaging
technology autopsies can made minimally invasive and which gives more reliable results. This is
popularly known as "Virtual autopsy" or "Virtopsy". This method is popular in Sweden and Germany.
The present article is an attempt to review the literature available regarding virtual autopsy and its
future perspective in the field of Forensic Medicine.
Keywords: Postmortem examination, virtopsy, Multi Detective Computed Tomography, Magnetic Resonance
Imaging
INTRODUCTION
The main goal of forensic medicine expert is to
document, analyze and elucidate the scientific medical
findings to language or visualization that is readable
and understandable for judicial persons and for
medical layman both in living and dead. The word
autopsy derived from the Greek word ‘autopsia’ means
“to see for oneself”.1 The principal aim of medico legal
autopsy is to find out the cause of death and to establish
the identity of the deceased.2 The classic autopsy
technique involves traditional means of external
examination and invasive ‘body opening’ procedure
to examine all internal organs. New radiological digital
imaging methods, such as multi detector computed
tomography (MDCT) and magnetic resonance imaging
(MRI) have become a recent addition to autopsy
workflow or even modify the classical ‘body opening’
autopsy to a new field of ‘non invasive’ or ‘minimally
invasive’ autopsy procedure. This high tech method of
postmortem examination which becomes popular in
countries like Sweden and Germany is known as
‘Virtual autopsy’ or ‘virtopsy’.3 Several studies have
shown the great potential of virtual autopsy in forensic
investigations.
HISTORICAL ASPECTS
Application of radiology for medicolegal
investigation dates back to the last part of 19th century.4
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Soon after the invention of X- rays by Roentgen, in 1896
X- ray plates were produced before court as evidence.5
In the second half of 20th century, a wide range of new
techniques and developments like ultrasonography,
Computed Tomography (CT), Magnetic Resonance
Imaging (MRI), and Magnetic Resonance Spectroscopy
(MRS) were introduced into Radiology and applied to
medical science.6 The first application of CT in Forensic
Medicine was a description of pattern of gunshot injury
to head. 7 The concept of objective, noninvasive
documentation of body surface for forensic purposes
arose in early 1990s with the development of forensic
photogrammetry.8 For many years, application of
imaging methods for nondestructive documentation of
relevant forensic finding has lagged far behind the
technical development of imaging methods. There are
only a few text books available that deal with forensic
radiology that too for conventional radiography not for
virtopsy techniques.
The Institutes of Forensic Medicine and Diagnostic
Radiology of the University of Berne, Switzerland,
started a study in 2000. A team of Swiss Doctors lead by
Michael J Thali conducted about 100 autopsies in a
year without cutting open the bodies, instead using
devices like multi-slice computer tomography (MSCT),
magnetic resonance imagery (MRI) and 3-D surfacescanning technology. 9 One interesting history of
virtopsy is on the mummy of King Tutankhamen – an
Egyptian pharaoh. The mummy was unearthed in 1922
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and was believed that he was murdered by blow on
back of head by previous X-rays. In 2005 CT scan was
performed leading to conclusions that King Tut had a
small cleft in hard palate and was 19 years at the time
of death and broke his leg a few hours before his death.
With the help of three D images his face had
reconstructed and published.10
TECHNIQUES OF VIRTOPSY
Virtopsy does not destroy some of the key forensic
evidences which may be destroyed in classic autopsy.
The following techniques are used in virtopsy.11
1. Photogrammetry: Photogrammetry is the practice
of determining the geometric properties of objects
from photographic images. A more sophisticated
technique, called stereophotogrammetry, involves
estimating the three-dimensional coordinates of
points on an object.
2. Radiography: Conventional radiology is the
mainstay of postmortem imaging.
3. Ultrasonography: The use of US in postmortem
imaging has been limited, but it can be used to guide
biopsy procedures in case of a minimal invasive
autopsy.
4. Multi Slice / Multi Detector Computed
Tomography: Postmortem CT is a fast technique
that allows imaging of the whole body inside a body
bag or coffin.Two D and three D images are possible
with MSCT/ MDCT.
5. Magnetic Resonance Imaging and Magnetic
Resonance Spectroscopy: MRI scanners provide
multi planar, multi directional sectional images and
also good anatomical details, superior contrast and
resolution compared to CT.
6. Positron Emission Tomography (PET): Isotopes are
injected and images and data on blood flow and
metabolic process within tissue are observed.
7. Micro Imaging: Micro CT and Magnetic Resonance
Microscopy provide finer anatomic details of small
specimens.
MEDICOLEGAL IMPORTANCE
Virtopsy will be helpful to the forensic expert to solve
the following medicolegal aspects.
1. Cause of death: MDCT finding of frothy airway
fluid or high attenuation of airway sediment is
suggestive of drowning.12 Demonstration of injuries
to deeper structures and visceral organs become
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easy with the help of virtopsy technique.13 Laryngeal
foreign bodies can be identified which help to find
out the cause of death.14 Electric injuries were
studied by Micro MR.15 In gun shot injuries it is
possible to determine the entrance and exit wounds
from the fracture pattern and beveling of bones and
it is excellent to view the track of the projectile.16 Air
embolism, pnuemothorax, emphysema and
hyperbaric trauma can be better appreciated with
MSCT. 3 Natural deaths like myocardial
haemorrhage can also be identified using MR
images.
2. Manner of death: Bleeding into the muscles and
other structures of neck can be identified by MR
images are helpful in distinguishing hanging and
strangulation.8
3. Identification of the deceased: MSCT has a
potential value for anthropological study in order
to estimate age or to visualize features to enable
identification of corpse. A case was reported where
identity was established from age changes from
sternal end of ribs and dental anomalies.17 With
cranial CT data obtained in a dead body; it is
possible to reconstruct any ante mortem
radiographic picture for comparison.18 Postmortem
CT data can be correlated with ante mortem dental
records of suspected missing person.19
4. Identification of accused: Colour coded three D
surface images of bite mark on the victim’s skin can
be correlated with the dentition of possible
offenders.20
5. Identification of weapon: Micro CT has been used
to demonstrate a knife blade to determine the injury
pattern and weapon used.21
6. Post mortem interval: MR Spectroscopy measures
the metabolites formed due to decomposition.22
7. Reconstruction of the accident: With the CT data
concerning the skeletal joints and fractures in the
deceased person, it is possible to reconstruct the
position of the body at the time of accident. It can be
correlated with three D image of the vehicle and
allows forensic reconstruction of the accident.20
8. Mechanism of death: Haemorrhage, pulmonary
oedema etc. can be identified by MRI and CT
scanning.
Advantages
1. It is time saving
2. It is non invasive
3. Investigator independent and objective
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4. Images can be digitized and can be used as evidence
in court of law
5. Certain religious community rejecting traditional
autopsy may accept this method because it is non
invasive.

the normal autopsy. In developing countries like ours
the cost of the virtopsy would not have been affordable.
In the present scenario invasive traditional autopsies
have to be the norm for at least a next few years.
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6. Storage of data become easy
7. It is very useful in infectious diseases especially
like swine flu, HIV, Tuberculosis etc.
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1. Highly expensive due to high cost of equipment
needed for the technique and expertise is needed
for taking and understanding CT and MRI.
2. Postmortem gas formation may be difficult to
distinguish with other gas
3. Due to stoppage of circulation contrast CT and
postmortem angiography may not be feasible.
4. Parenchymal and vascular injuries are difficult to
differentiate.
5. MRI is time consuming procedure
6. No colour documentation is possible
7. No histology and chemistry become possible.
FUTURE OF VIRTOPSY
Virtopsy can be effectively used in various aspects
of postmortem examination. Its drawbacks can be
minimized by imaging with MDCT and three D methods
and body surface scanning and making it as minimally
invasive autopsy. Virtual autopsies become popular in
countries like Sweden and Germany to replace standard
autopsies. In the new era of digital technology virtopsy
will become a true in future. This method of
documenting the findings is investigator independent,
objective, and noninvasive and will lead to qualitative
improvements in forensic pathologic investigation,
since the digitally stored data may be recalled at any
time to provide fresh, intact topographic and anatomicclinical information. Greater degrees of quality control
and expert supervision become possible, as do image
transmission and forensic “telemedicine” consultation.
CONCLUSION
The traditional autopsy, though it is old procedure,
may remain as gold standard. The virtual autopsy is a
newly developed procedure. It will enhance the classic
autopsy. In some cases the virtopsy could also replace
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ABSTRACT
Infliction of cut-throat injuries with the intention of homicide or suicide is common in India. The main
features that differentiate the homicidal and suicidal cut-throat injuries are the presence of hesitation
cuts, depth of the wound, signs of struggle, edges of the wound, etc. Presence of injuries that are
contradicting with the classical descriptions provided in the standard literature were found in a couple
suffering from psychiatric illness, which is the highlight of this case report.
Keywords: Cut-Throat Injury, Hesitation Cuts, Suicide, Homicide, Psychiatric Illness
INTRODUCTION
Infliction of cut-throat injuries for homicide and
suicides are not that uncommon in the Indian scenario.
The most common criteria used to differentiate between
homicidal and suicidal cut-throat injuries are the site
of the injury, its direction, severity of wound, presence
or absence of hesitation cuts and edges, signs of struggle
and nature of wound1. However here we present a case
report of an unusual cut-throat injury involving a couple
suffering with psychiatric illness, where we observed
that the injury had findings contradicting the classical
findings.

antidepressant medications since two years and were
living together. History revealed that both had suicidal
tendencies and wanted to end their life by cutting the
neck. The husband inflicted a homicidal cut-throat
injury on his wife and later cut his own neck with a
shaving blade. Husband called his in-laws immediately
after the incident. They were transferred to the hospital
within an hour of the incidence. On examination the
wife had two incised wounds over the front of neck
measuring about 10.0 cm x 1.5 cm x skin deep. Both the
wounds were placed parallel to each other separated
by a distance of 3.0 cm. (Fig No 1). One wound was
present at the level of thyroid cartilage, and the other
was placed below the thyroid cartilage. The edges were
clean-cut and tailing towards the left side in the neck.
No marks of struggle were found on the body.

Fig. 1. Injuries over wife’s neck

CASE REPORT
A middle-aged couple presented to casualty with
cut-throat injuries in the early hours. Both were on
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Fig. 2. Injuries over husband’s neck

2/23/2013, 12:08 PM

188 Indian Journal of Forensic Medicine & Toxicology. January-June., 2013, Vol.7, No. 1

On examining husband, a single incised wound
with sharp but irregular edges was present in front of
the neck at the level of the thyroid cartilage. The wound
was measuring about 18.0 cm x 4.0 cm x muscle deep
exposing the vital structures with in the neck (Fig No
2). Wound was uniform in depth throughout its length
and profusely bleeding. There was no hesitation cuts
on the neck or any other parts of the body.
DISCUSSION
An incised injury over the neck has special
importance of its own because of its situation and
circumstances relating to it and to make the distinction
between suicide and homicide as cut-throat injuries are
rarely accidental1. Textbooks describe that the suicidal
cut-throat injuries are normally multiple in numbers
present over the upper part in the neck and are
associated with one or more hesitation cuts. While the
homicidal cut-throat injuries are usually single and are
placed over the lower part of the neck and are associated
with transection of carotid arteries and vital structures
with in the neck resulting in arterial bleeding leading
to death2. In the present case, the observations made
were contrary to the above descriptions in that the
homicidal cut-throat injury was associated with a
superficial cut, and the injury was placed in the upper
part of the neck. While the suicidal injury was placed
in the lower part of the neck and bears no hesitation
cuts. In both the injuries, the vital structures of the neck
were not damaged. Regarding the depth of the cut-throat
wounds, we observed that the suicidal wound was
deeper than the homicidal wound which is against the
text book description3, 4, stating that homicidal wounds
are usually deeper than suicidal wounds. The fact that
both of the injured were suffering with psychiatric
illness indicate that the suicidal tendencies are common
among this group of people. It is mentioned in the
literature that the main wound will be usually single,
but may be multiple, of which one or two may be deep
and severe, as are noticed in case of determined suicides
and lunatics1. In this case, none of the cuts were that
deep so as to cause death even though the intention for
death was strong, and both the injured were mentally
ill. In a case of homicidal cut-throat injury victim it is
mentioned that there may be repeated slices across the
throat which deepen the defect in the skin progressively
in the same plane resulting in ‘shark’s fin’ tags of the
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skin at the ends and edges of the main incision4. But
such tags were seen in case of suicidal cut-throat injury
in the present case and were totally absent in the
homicidal cut-throat injury.
Table 1. Comparison of Standard literature description
in suicidal cut-throat injury and the findings of the
present case
Trait

Standard literature
description

Findings in the
present case

Number of wounds

Usually multiple

Single

Position in the neck

Mostly over upper part

Lower part

Usually present

Absent

Comparatively less

More

Hesitation cuts
Depth

Table 2. Comparison of Standard literature description
in homicidal cut-throat injury and the findings of the
present case
Trait

Standard literature
description

Number of wounds

Usually single

Position in the neck
higher

Usually lower part

Hesitation cuts
Depth

Findings in the
present case
Two
Comparatively placed

Absent

Present

Usually deep

Superficial

CONCLUSION
We would like to conclude from this case that, for
the diagnosis of cut-throat injuries with regards to its
manner of infliction; it is important for a forensic expert
to consider the corroborative details such as the mental
condition of the victims as well the inflictor, the possible
alternative characters of the cut-throat wounds and the
circumstances leading to the injury.
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ABSTRACT
Study of distribution of deaths in various occupational settings was conducted at M.S. Ramaiah Medical
College Hospital, Bangalore during October 2006 to January 2008. Total numbers of 52 cases were
studied. Detailed information regarding the deceased and circumstances of death was collected from
the police and relatives by a questionnaire. Complete autopsy of the body was carried out in each case.
Majority of the deaths occurred among construction workers Pre existing medical conditions were the
precipitating factors in few cases. In few cases presence of alcohol was confirmed by Forensic Science
Laboratory. Vast majority of deaths occurred at work site. The maximum numbers of deaths at work
place were from lower socio-economic status followed by middle socio-economic status. The major
deaths occurred among private employees. The highest incidence of deaths at work place is more
among permanent workers.
Keywords: Occupation, Work Place, Death, Autopsy, Precipitating Factors

INTRODUCTION
India is a vast country with a surface area of about
3.3 million km. (1) The total population of India according
to Census 2001 was 1.025 billion. Globalization and
rapid industrial growth (about 7% annual economic
growth) in the past few years have added further to
complexities of occupational health related issues. (2)
The whole concept of transformation of developing
India to developed India is based on capitalising on
huge human resource of India. The framework for vision
2020 can be seen as; Human resources- Massive
workforce – Industrial growth- Economic growthDeveloped India. (1)
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Despite the efforts by the government at the central
and state level to ensure safety at work places, the
number of deaths of workers on duty is on the rise.(3)
Lack of space at the prime localities, gradual shift in
social concept of isolated home towards more
sophisticated apartments, newer generations
inclination towards the well equipped flat culture, are
giving rise to construction of more and more sky scrapers
which are in turn leading to more mishaps.
Bangalore being a metropolitan city has attracted
many private industries, IT sectors, Builders, apart from
many government offices and hotels etc. with a large
scope for employment to all the strata of the society. In
the recent years the number of deaths at work place
form a chunk of medico-legal autopsies conducted in
major cities. These deaths may be unnatural or natural.
Thus in the present situation studying distribution
of deaths in various occupational settings assumes a
greater importance and it is absolutely essential so that
the preventive measures can be instituted in an
identified occupational setting which is more prone for
such deaths.
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AIMS AND OBJECTIVES
1. To study the distribution of deaths in various
occupational settings.

contrast to observations mentioned in Falls in the
workplace.(6)
Table 2: Distribution of study population according to
socio-economic status.

2. To study the precipitating factors associated with
deaths at workplace.
MATERIALS AND METHOD
The present study was cross-sectional study and it
has been carried out in department of forensic medicine,
M.S. Ramaiah medical college and hospital, Bangalore
during the period October 2006 to January 2008, of all
the cases of deaths at work place subjected for medico
legal autopsy. A total number of 52 cases were studied.
RESULTS AND DISCUSSIONS
Of the total 1125 medico legal autopsies conducted
during the study period, death at work place constituted
52 cases (4.62 %).
Table 1: Distribution of the study population based on
occupation setting
Sl .
No

Occupation

01
02

Socio economic
status
I

1

1

1.92

II

3

15

28.85

III

12

IV

35

36

69.23

V

1
52

100

Lower

Total

In the study maximum numbers of deaths at work
place were from the lower socio economic status- 36
cases (69.23%), followed by middle socio economic
status -15 cases (28.85%), as ours is a developing country
and much of the people fall in this group, also the
changing social trends of nuclear families, illiteracy,
financial problems, etc.
Similar findings were observed in the studies
conducted by Yanai O et al (4) and Terry Cook. (7)
Table 3: Distribution of study population according to
Period of Survival

Construction worker

25

48.08

Security worker

06

11.55

Sl.
No.

Period of
Survival

03

Supervisor

04

07.69

01

04

House maid

03

05.77

05

Factory worker

03

05.77

06

Garment factory

02

03.85

07

Road construction worker

02

03.85

08

Lift operator

01

01.92

09

Chef

01

01.92

10

Plumber

01

01.92

11

Sanitary worker

01

01.92

Manager

01

01.92

Police

01

01.92

14

Painter

01

01.92

Total

52

100

It is observed from the above table that deaths have
taken place in almost all forms of occupation in the
study population and alarmingly high amongst those
employed in construction work which constitutes 25
cases (48.08%).
The reason for such a high rate amongst the
construction worker is because of rapid urbanization
of the city of Bangalore, with a boom in the construction
sector.
Similar findings were observed in the studies
conducted by Yanai O et al (4), Syed A et al(5) , and in
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Percentage

Middle

Percentage

13

Total

Upper

Number
of cases

12

Number of
cases

Number
of cases

Percentage

Deaths at work site

20

38.46

02

Deaths enroute
to the hospital

19

36.54

03

Less than one day

07

13.46

04

1-7 Days

04

07.69

05

More than 7 days

02

03.85

Total

52

100

In the study population, 20 deaths (38.46%) were at
the work site and 19 cases (36.54%) occurred while they
were being shifted to the hospital i.e enroute or
immediately upon receiving some form of medical
treatment and the remaining cases the period of survival
ranged from 1 to 15 days.
The death at work site were due to falls from height
or some of sudden natural deaths or suicides and those
who sustained injuries or who fell sick died either due
to the extensive nature of the injuries or its
complications or due to sequel to the natural disease at
various time intervals.
Interestingly it was observed that many of the work
places lacked medical care facilities / nor were attached
to any nearby hospitals. For a large number of these
deaths could have been prevented by timely medical
intervention. Similar observations were mentioned in
Manson JK. (8)
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Table 4: Distribution of study population according to
precipitating factors
Sl.
No

Precipitating
factors

Number
of cases

Percentage

01

Medication

03

05.77

02

Alcohol

02

03.85

03

Dizziness

02

03.85

04

Unascertained factors

45

86.53

Total

52

100

Factors like medication for some form of ailment,
viz hypertension, diabetes, or anxiolytics for stress or
depression, based on the information provided by the
police and relatives, and in case of history of alcohol
consumption was later confirmed by laboratory tests.

Similar findings were observed in the study
conducted by Behera C, Patro BK, Sharma RK. (1)

Fig. 1. A view of a labourer doing plastering work at the edge
of portico of a high-rise building. Note: the lack of safety
measures

Which emphasises that proper screening of workers
at work place periodically for any diseases, addictions,
abuse would go in a long way in preventing such deaths.
Table 5: Distribution of study population according to
working sector of employees.
Sl.
No.

Working
sector

Number
of cases

Percentage

01

Private sector

48

92.31

02

Government sector

04

07.69

Total

52

100

In our study the major deaths occurred amongst
private employees comprises of 48 cases (92.31%),
followed by government employees in 4 cases (7.69%).
Similar findings were observed in the studies
conducted by Stephen MP (9) and in contrast to
observations mentioned in National census of fatal
occupational injuries-2007.(10)

Fig. 2: A case of fatal fall from height at the construction site.
Note the lack of safety belt for the worker who was plastering
the roof.

Table 6: Distribution of study population according to
nature of employment.
Sl.
No.

Nature of
employment

Number
of cases

Percentage

01

Permanent workers

28

53.84

02

Temporary workers

24

46.16

Total

52

100

The highest incidence of deaths at work place among
permanent workers is more -28 cases (53.84%), followed
by temporary workers- 24 cases (46.16%).

47. Shreedhara --189-192.pmd

191

Fig. 3. A case of suicide by hanging at workplace (store), the
deceased was a painter, who was on treatment for depression.
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•

Alcoholic intoxication.

•

Chronic illness with long term treatment and
dizziness.
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Retrospective Study of Road Traffic Accident Cases at
Harsha Hospital Nelamangala, Bangalore Rural
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ABSTRACT
Accidents occur not only due to ignorance but also due to carelessness, thoughtlessness and over
confidence. Human, vehicular and environmental factors play role before, during and after a Road
Traffic Accidents (RTA). Road traffic injuries are partially predictable and hence preventable. A total of
1136 road traffic accident cases reported to emergency department of Harsha Hospital during the study
period. All of these cases were included in the study. Majority 740 (65.13%) of the victims were in the
age group of 21-30 years followed by 31-40 years. 929 (81.77%) of the victims were males and 207
(18.23%) victims were females. Majority of cases were head injuries 326 (28.69%) followed by abdominal
injuries & limb injuries 215 (18.92%) & 190 (16.72%) respectively.
Keywords: Retrospective, Road Traffic Accidents, Head injury, Harsha Hospital.

INTRODUCTION
Road traffic accidents (RTAs) have emerged as a
major global public health problem of this century and
are now recognised as veritable neglected pandemic.1
The problem is so severe that, by 2020, it is projected
that road traffic disability-adjusted life years (DALYs)
lost will move from being the 9th leading cause of
disability-adjusted life years lost to the 3rd leading cause
in the world and will be 2nd leading cause in developing
countries.2
The magnitude of road traffic accidents and
fatalities in India is alarming. In 2009, 4.22 lakh road
traffic accidents and 1.27 lakh road traffic fatalities were
reported. These numbers translate into one road
accident every minute and one road accident death
every four minutes. However, this is an underestimate,
as not all injuries are reported to the police.3
Human, vehicular and environmental factors plays
important role before, during and after a trauma event
therefore accidents have to be studied in terms of an
epidemiological model (agent, host and environmental
factors) and analyzed in relation to time, place and
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person distribution. The objective of this study is to find
out the pattern of road traffic accidents, sociodemographic profile of road traffic accident victims and
antecedent factors influencing these RTAs reported to
the hospital.
OBJECTIVES
To study the pattern of road traffic accidents, sociodemographic profile of road traffic injury victims
seeking care at harsha hospital and to study the
antecedent factors influencing the road traffic accidents.
MATERIALS AND METHOD
The retrospective study was carried out at Harsha
Hospital Nelamangala, Bangalore rural. All the victims
who reported to emergency department of Harsha
Hospital between years (1st January 2009 to 31st March
2012) were included in the study. For the purpose of
study, a road traffic accident was defined as any
vehicular accident occurring on a public road or
highway and includes vehicle accidents where the place
of occurrence is unspecified. Information was collected
by interviewing victim or his/her attendant using a
structured interview schedule. A detailed proforma for
the purpose of recording socio-demographic profile of
victims, epidemiological data, details of circumstances
leading to accidents and other relevant data etc was
prepared for the purpose of filling observations of the
present study.
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RESULTS
A total of 1136 road traffic accident cases reported to
emergency department of harsha hospital during the
study period. All of these cases were included in the
study. Majority 740 (65.13%) of the victims were in the
age group of 473 (41.63%) 21-30 years followed by 267
(23.50%) 31-40 years. 929 (81.77%) of the victims were
males and 207 (18.23%) victims were females. Majority
of cases were head injuries 326 (28.69%) followed by
abdominal injuries & limb injuries 215 (18.92%) & 190
(16.72%) respectively.

16.72%. Other studies 10,11 also showed a high incidence
of head injuries in their series on RTAs. This study
accepts the observations on this aspect of the study.
Table 1: Pattern of Road Traffic Accident Cases with
Respect to Sex.
Sl.No

Type of case

1

Head injury

279

2

Abdomen

183

This shows that the people of the most active and
productive age group are involved in RTAs, which adds
a serious economic loss to the community. The present
study points out the fact that the age below the age of 20
years and above 60 years, there were less accidents.
The reasons could be that children were taken care of
by elders and less use of vehicles in the adolescent age
group. Lower proportion of RTAs in the age group of 60
and above could be due to generally less mobility of the
people. Similar observations were also recorded in other
studies.5
Not surprisingly our study shows that
overwhelming majority of the victims (81.77%) were
males. This is due to greater exposure of males on streets.
According to a study done by Nilamber J et al in JIPMER
83% (603) were males.6 Similar observations were also
made by Balogun JA.7 Regarding educational level of
victims this study confirms the results concluded by
others.8 Above observation indicates that lack of road
traffic senses resulting either from illiteracy or poor
literacy may have been a significant contributory factor
to the causation of road traffic accidents.
It was observed in this study that the maximum
numbers of injuries were seen in the head, abdomen
and the least in the limbs. This is in contrast to the
study by Biswas G 9 who cited that the maximum
(28.69%) injuries were found on head, followed
abdomen (18.92%) & limbs injuries accounting for
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Female

Total

%age

47

326

28.69%

32

215

18.92%

3

Thorax

82

18

100

8.80%

4

Limbs

156

34

190

16.72%

5

Poly trauma

46

9

55

4.84%

6

Simple injuries

183

67

250

22.03%

Total

929

207

1136

100%

DISCUSSION
The present studies revealed that, majority of the
RTA victims were in the age group of 21 to 40 years
(65.13%). Tendency of this age group to show scarce
attention to traffic rules & regulations and non use of
safety devices like helmets, seatbelts, restraints etc can
be a possible explanation for the same. In a hospital
based study by Ganveer GB majority of the victims were
in the age group 18-37 years.4

Male

Table 2. Age and Sex wise Distribution of Road Traffic
Accident Cases.
Age

Male

Female

Total

%age

18

18

36

3.16%

11 – 20 yrs

60

30

90

7.92%

21 – 30 yrs

414

59

473

41.63%

0 – 10 yrs

31 – 40 yrs

220

47

267

23.50%

41 – 50 yrs

107

33

140

12.32%

51 – 60 yrs

68

12

80

7.04%

61 – 70 yrs

27

7

34

2.99%

71 – 80 yrs

12

1

13

1.18%

3

0

3

0.26%

929

207

1136

100%

>80 yrs
Total

CONCLUSION
The present study showed that RTAs were more
common in the younger age groups. The study
highlights the need of compulsory implementation of
helmet wearing for motorcyclist and necessitates the
need for taking urgent steps for establishing ambulance
services and provision of pre-hospital care & trauma
services. The study necessitates the requirement of an
ambulance stationed at a vantage point in the highway
so that the injured victim can be shifted to the casualty
of a hospital or a nursing home. It also warrants the
awareness of First-Aid training to common people so
that precious life can be saved within the golden one
hour period. Strict legislation should be adopted in
dealing with rash, negligent driving and driving under
the influence of alcohol.
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Sodium Dichromate Poisoning - A Case Report
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ABSTRACT
Acute sodium dichromate poisoning is a rare occurrence. But incidences of accidental or suicidal
ingestion of compounds like this may increase due to its wide use and easy accessibility in textile,
printing and paper works the demand for which has increased over the last few years. Diagnosis in
such cases can only be done based on the history, clinical and postmortem findings. Chemical analysis
in such cases may not be helpful.
Keywords: Sodium Dichromate, Acute Rare Poisoning

INTRODUCTION
Chromium forms a number of compounds in
various oxidation states. Those of II (chromous), III
(chromic) and VI (chromate) states are most important.
Chromium III compounds (chromium oxide) is used
in the tanning of leather and the compounds containing
chromium in the CrVI state are sodium dichromate,
potassium dichromate and chromium trioxide are used
extensively in textile industries, printing and painting
works1. These works are becoming more and more
popular. Hence the availability of dichromate is likely
to become easier, which can increase the incidence of
accidental and suicidal exposure2. Studies have been
conducted on workers chronically exposed for several
months or years to chromium (VI) dust or vapour which
leads to perforation of the nasal septum, reduced lung
function, asthma, dermatitis etc. But the effects of acute
poisoning from ingestion of a large amount of sodium
dichromate are rarely reported in medical literature.
Important features in a case of acute sodium dichromate
poisoning are presented in view of these
considerations.
CASE HISTORY
A female aged 23 years was brought to the casualty
with the history of ingestion of Sodium bichromate at
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her residence. The poison was procured from the
printing factory where she worked. The empty bottle
with the label of the poison was found at the bed side
which confirmed the consumption of Sodium
dichromate.
She was taken to a local hospital where she
developed bleeding manifestations from gums and
gastrointestinal bleed because of which she was
referred to our Hospital for further management.
On admission to our hospital she was found to be
in a semiconscious state with a low volume pulse rate
of 30 per min. The BP was not recordable.
On investigation Urea and Creatinine were raised
66 and 3.4 mg/dl respectively, Liver function tests
showed – bilirubin total and direct within normal limits,
SGOT and SGPT were raised 252 and 148 U/L, Alkaline
phosphate was found to be within normal limits. Total
protein, S.Albumin, was within normal limits.
Haematogram was as follows –Hemoglobin 15 gm%,
platelet 84,000/ cubic meter. At the Hospital she was
treated with 6 units of frozen plasma, 2 units of platelets
and 2 pints of fresh blood. IV drips and antibiotics were
continued. Her condition improved briefly but slowly
deteriorated and she died on the 3rdday of ingestion of
the poison.
AUTO PSY FINDINGS
On postmortem examination, her face was congested
and there was bluish discolouration of the finger and
toe nails. Blood stains were seen over the angle of the
mouth and nostrils. Internal examination showed
Tardieu’s spots over the lungs, pericardium and under
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the capsule of the liver. Trachea was filled with blood
stained froth. The main site of findings was the GIT.
The stomach showed haemorrhagic erosive mucosa
which was covered with blood stained tenacious
mucous (Fig.1). No normal gastric mucosa was seen.
The intestine was filled with reddish fluid and mucosa
was intensely congested all along the small intestine
with partial congestion of the large intestine and the
sigmoid colon. Mesentery showed petichial
haemorrhages. All the abdominal organs liver, spleen,
kidneys were congested. Brain was oedematous and
hyperemic and cut section showed petechial
haemorrhages. Peritoneal cavity contained around 500
ml of straw coloured fluid. The uterus was seen with
congested endometrium and blood clots.

accidental or intentional ingestion of high doses of
chromium (VI) compounds, the exact quantity of which
is not usually known, results in acute, potentially fatal,
effects in the respiratory, cardiovascular,
gastrointestinal, hepatic, renal, and neurological
systems.A number of case reports have indicated that
the lethal oral dose of dichromates and chromium
trioxide is within the range 2.5-195 mg chromium (VI).In
one fatal case, a woman who ingested 400 ml of a
leather tanning solution containing 48 g basic
chromium sulphate died of cardiogenic shock 36 hours
after hospital admission despite haemodialysis
treatment. Post-mortem revealed haemorrhagic erosive
gastroenteritis of the entire gut, severe haemorrhagic
pancreatitis, pulmonary congestion and oedema,
peritonitis, ascites and widespread petechial
haemorrhages3. Many of the features in this case
correlate with our findings in the case being reported.

Fig. 1. Haemorrhagic erosion of the gastric mucosa.

Viscera and organs were preserved for chemical
analysis and histopathology report.
DISCUSSION
In mammals, chromium is an essential trace element
involved in lipid and glucose metabolism3.Selected
chromium compounds, particularly hexavalent (CrVI)
ones, are carcinogens, corrosives, delayed contact
sensitizers, and have the kidney as their primary target
organ 4 . The hexavalent chromium present in
dichromate binds nonspecifically to proteins and
nucleoproteins and is specifically taken up by red cells
and platelets. It is then reduced to trivalent chromium
in the cytoplasm. This conversion causes severe free
radical damage to mitochondria, particularly in kidney
tubules and hepatocytes5.
Sodium dichromate appears as reddish to bright
orange crystals (Fig.2) and easily dissolves in water to
give yellow chromate ions6. It has been reported that
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Fig. 2. Sodium Dichromate crystals.

Histopathology examination of the organs revealed
that the kidneys showed acute tubular necrosis, liver
showed extensive congestion, the spleen, lungs and
brain were congested. Chromium compounds,
particularly hexavalent ones, have the kidney as their
primary target organ4 was found in this case. The
viscera report came negative even though we had
mentioned the poison.
CONCLUSION
Though this is a rare case of death due to Sodium
dichromate poisoning by ingestion there is a likelihood
that such cases of poisoning may increase due
increasing demands in printing and painting works in
which these chemicals are used extensively. This will
go in the literature as a document of death due to it and
the features that it produces which can be seen at post
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mortem. It is also important to note that in such cases
chemical analysis may not be helpful and the diagnoses
should be made base on the history, clinical findings
and a meticulous postmortem.
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ABSTRACT
Personal identification is an integral part of the investigation in cases of mass disasters where
disintegrated and amputated body organs are found very frequently. Estimating stature from various
parameters based on the above mentioned evidences becomes one of the most important and essential
exercise for personal identification.
Different anthropometric parameters have been measured of 1120 children (576 male children, 544
female children) of the age group ranging from Birth to 5 years. Among these findings, height, superior
extremity length and hand length have been evaluated for sexual dimorphism as well as subjected to
statistics to study the correlation of superior extremity length and hand length with that of height.
There is scarcity of literature suggesting stature estimation in this age group hence, further the regression
equations have been drawn from the data collected. It has been observed that stature can be estimated
from the superior extremity length and hand length. The Technical Error of Measurements was within
the accepted limits. it is determined that there was significant differences (p<0.05) in stature, superior
extremity length and hand length between sexes. Stature, superior extremity length and hand length
are positively and significantly correlated with each other (p<0.01).
Keywords: Stature, Hand Length, Superior Extremity Length, Children, Personal Identification
INTRODUCTION
Determination of sex and estimation of stature from
incomplete skeleton as well as from decomposing bodies
is the burning issue in forensic science. This has mass
application in recent era because of mass disasters like
bomb blasts, tsunamis, earthquake, plane crash, mass
suicide, forest fires.
It is well known that trunks and limbs exhibit
consistent ratios among themselves and to total body
height. The ratios between body segments are age, sex
and race dependent (Meadows, 1996.1Meadows &
Jantz, 1999; 2 Williams et al., 2000).3
This relationship of different body parts, is used to
establish the sex as well as stature of an individual
(Ebite et al., 2008). 4 This is also very useful
anthropologically to find the racial differences, and
medico legally, when only parts of the deceased body
are available. Estimation of height of an individual has
obvious significance in the personal identification. As
height is fundamental to assessing growth and
nutrition, calculating body surface area, and predicting
pulmonary function in childhood (Gauld et al., 2004).5
However, a number of common disabilities and
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disease processes make it difficult to accurately measure
standing height in many patients (Auyeung et al.,
2009).6
The majority of old methods of estimating stature
are limited to measuring whole limb bone and
correlating living stature and limb bone length. But few
studies are reported in which an attempt has been made
to estimate stature from fragmentary or mutilated parts
of the body.
Studies on the estimation of stature from the skeletal
remains or from the mutilated limbs, mostly of the long
bones have been reported as indicated by the published
work of the Pearson (1899),7 Trotter and Glesser (1952).8
The Indian perspective of the problem of stature
estimation has been studied by the Athwale et al (1963),9
Patel et al (1964),10 Joshi et al (1964,65),11 Lal and Lala
(1972),12 Kalte and Bansal (1974),13 Thakur and Rai
(1987),14 Saxena (1984),15 Bhatnagar et al (1984).16
Estimation of stature from superior extremity, hand,
finger and phalangeal length has been reported (shroff
and vare, 1979;17 Saxena,1984; Thakur and Rai, 1987;
Tyagi et al 1999;18 Begum 1999;19 Sharma and Kapoor,
2001.20)
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Among the literature which has searched, there is
scarcity of such literature availability in relation to
pediatric age group. And hence this information will
be highly important to Forensic scientists, human
biologists and physical anthropologists for
determination of stature from the fragmentary remains
of upper limbs of children.
MATERIAL AND METHOD
1120 children (576 male children, 544 female
children) of the age group ranging from Birth to 5 years
were examined for different anthropometric norms with
informed consent.
This work was carried out at the well baby clinic of
the Department of Pediatrics and immunization OPD
of department of PSM at Medical College Hospital, and
at different primary schools of Municipal Corporation”.
Studies on the new born were carried out in the
maternity wards of the Medical College Hospital.
The information regarding the exact date of birth
was obtained from the hospital and school records and
also from the records available with the parents. All
measurements were done personally. Those born
premature, congenital malformations or diseased
children and newborn having birth weight less than
2000 gm were excluded from the study. As the study
was carried on the city population which lacks in socioeconomic homogeneity, the analysis did not take into
account the socio-economic status. Only apparently
normal, healthy infants and children were selected for
the study.
1) Height: Recumbent length (Crown-heel) was
recorded for babies up to 2 years.
The child was placed supine on the “Fiber-glass
osteometric board”; the head firmly kept in position

against the upright fixed head board; the legs
straightened, turning the feet to right angles with the
legs keeping the toes upwards. The free foot board was
brought into firm contact with the child’s foot and the
reading was taken to fraction of centimeter, from the
scale set into the measuring table. (Photo: 3.i) Standing
height was measured in cases of children from 2 years
to 5 years.
The subject is made to stand erect and barefooted on
a level ground or platform with the heels together and
arms hanging. The occiput, shoulders, buttocks and
heels are in the same plane and perpendicular to the
ground. The head is so held that the eyes are directed
on the horizon. The anthropometric rod is held either
in front or back of the subject ensuring that it is perfectly
vertical and parallel to the mid-sagittal plane. The crossarm of the instrument is gently brought down to touch
the vertex. Measurements were recorded to the nearest
of 0.1cm.
2) Length of upper extremity: It was measured from
tip of acromion to the tip of middle finger in full
extension of upper extremity. The tape was placed
on lateral side of extended extremity with the hand
in mid-prone position. Both the extremities were
measured separately.
3) Hand length: It was taken from middle of the back
of wrist at the level of styloid process of radius to
the tip of the middle finger.
RESULTS
Table I shows, the mean height, superior extremity
length (SEL) and hand length (HL) of the study subjects
were significantly different between the genders.
Statistical analysis indicated that variation was
significant for the measurements of HT, SEL, HL in both
sexes. Z value more than 1.96 is statistically significant.

Table 1: Shows the mean height (Ht), mean superior extremity length (SEL) and hand length (Hl) of male and
female children in the age group of at birth to 5 years.
Age

Mean Height
Male

Female

At birth

48.41

Upto 3mths

60.86

3-6 mths

SEL

HL

Z value

Male

Female

Z value

Male

45.8

8.37

21.97

20.94

4.03

6.55

6.46

11.6

57

13.40

22.4

21.70

4.50

6.96

6.71

4.25

62.25

63

2.54

25.73

24.72

4.05

12.9

12.47

4.31

6-9 mths

67.23

65.16

7.02

27.65

26.59

5.34

8.3

8.07

5.5

9-12 mths

70.37

69.09

4.33

29.15

28.45

4.68

8.58

8.35

4.68

1yr +

74.00

72.79

8.70

32.38

31.94

10.7

13.38

13.34

10.7

2yr+

80.60

80.32

2.07

36.54

36.06

10.48

14.04

14.16

10.48

3yr+

88.60

87.76

6.56

42.80

39.28

9.85

14.54

14.58

9.85

4yr+

95.13

94.18

6.68

42.91

42.55

9.43

14.72

14.95

9.25
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Graph I: Height (cm) of male and female children.

Graph II: Superior extremity Length (SEL ) (cm) of
male and female children.

Pearson’s correlation coefficient was used to
examine the relationship between, height and superior
extremity length and that of hand length in male and in
female children. Correlation coefficient among them
was found to be statistically significant P=0.00 and
positive in both males and females (Table II). It means
there is a strong bond between height and superior
extremity length, also between height and hand length
and if either of the measurement is known, the other
can be calculated and this would be useful for
Anthropologists and Forensic Medicine experts. And
hence the regression equations were calculated for male
and female
Table 3: Shows the Regression equations for male and
female child:
For Male:
Equation

SE of coefficient

P value

Ht = 17.5 + 1.74 SEL

0.01951

0.00

Ht = 31.3 + 3.73 HL

0.1280

0.00

For Female:
Equation

SE of coefficient

P value

Ht = 13.0 + 1.89 SEL

0.01737

0.00

Ht = 31.8 + 3.51 HL

0.1107

0.00

DISCUSSION

Graph III: Hand Length (HL) (cm) of male and female
children.

Table 2: shows the correlation coefficient between
height and superior extremity length and hand length
is positive, suggesting that it is significant.
Height
Male

Female

Cor. Coe.

P value

Cor. Coe.

P value

SEL

0.973

0.00

0.982

0.00

HL

0.810

0.00

0.833

0.00
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The estimation of height from various long bones,
head length and hand length has been attempted by
many workers. Singh and Sohal (1951),21 Jit and Singh
(1956),22 have shown a significant correlation between
height and length of clavicle. Athawale (1963)9 derived
a regression equation between total height and forearm
bones. Patel, Joshi and Dongre (1964)11, have derived
regression equation between tibia and total height in
Gujarati population... Saxena et al (1981)15, derived a
regression equation between head length and height
and find significant correlation coefficient, + 0.2048.
Regarding the estimation of height from superior
extremity length and hand length, Shroff and Vare
(1979), have also derived the height from length of
superior extremity and its segments. Sultan et al (2005)23
was carried out study to estimate the relationship
between hand length, foot length and stature using
multiple linear regression analyses. S. Saxena (1984)
had shown the significant correlations between the
stature of an individual and hand length, hand breadth
and sole length of age group 20-30 years.
However upper limb dimensions of pediatric age
group have not frequently been used for this. The present
study deals with the observations on correlation of total
standing height with superior extremity length and
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hand length of pediatric age group from at birth to 5yrs
of age.
The average height of adult males within a
population is significantly higher than that of adult
females (Williams et al.)3 The results obtained in this
study are in agreement with the above statement. There
was distinct sexual dimorphism in the height, superior
extremity length and hand length in our study group
also. The need for gender specific formulae is proved as
the rate of skeletal maturity in males and females tend
to vary during the course of development. The
regression analysis proved to be the easiest and the
reliable method (Meadows)2.
Regression models for stature prediction were
formulated using height, superior extremity length and
hand length lengths and checked for their accuracy by
comparing the estimated stature and the actual stature.
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ABSTRACT
Non-pathological dried adult sacrum 154 male and 129 female of North India and 175 male and 143
female sacrum of South India. The same sex were compared metrically. Measurements were taken by
Vernier caliper. All the parameters were highly significant (P<0.01). The logistic regression equation
formula was applied so that the sacrum of any region could be identified correctly. This regional
comparison of same gender appears to be new study which is more important medico-legally,
anatomically and anthropologically.
Keywords: (1) Vernier caliper (2) North India (3) South India (4) Logistic regression equation (5) SPSS Software
INTRODUCTION

OBSERVATION (RESULTS)

Sexual dimorphism of sacra is well established
factor but regional comparison study of same sex1 is
very difficult task. North Indian sacrum was compared
with South India because skeletal characteristics vary
among the population, due to this variability every
population should have specific standard to optimize
the accuracy of identification2 moreover sacrum has
different functions, viz. transmission of body weight
and acts as anchor for lower limb to facilitate
locomotion apart from passage for birth canal3 when
the habit and habitat, genetic makeup differs from north
Indian region with south Indian region certainly there
could be metrical variations to adapt with the prevailing
environment. Hence attempt was made to compare the
male sacra of north India with same sex of South India
and female sacra of North India with same sex of south
India.

Table 1 Comparative study of male North India sacra
with male sacra of South India

MATERIAL AND METHOD
Adult Sacra of North India regions were studied
from Uttar Pradesh, Rajasthan, Punjab 154 male and
129 female(Total 283). In South India Karnataka,
Tamilnadu, and Andra Pradesh, male 175 female 143
(total 318). The measurement was carried out by vernier
caliper and SPSS 2007 software was used for metrical
analysis.
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a) Vertical length
Mean value of North India male was 11.23 cm ± 0.8
(SD=0.04) south Indian male was 10.24cm ± 0.8 (SD
= 0.04) with significant P value (P<0.01) Z test =
210.833
b) Transverse length
Mean value of male sacra of North India was
10.69cm ± 0.47 (SD = 0.24) and mean value of South
Indian sacra was 9.60 cm ± 0.7 (SD = 0.04) with
significant P value (P< 0.01) Z test = 56.21
c) Transverse length of Ist sacral vertebra
Mean value of male sacra of North India was 5.55 ±
0.3 (SD = 0.02) and mean value of south Indian male
sacra was 4.21 ± 0.8 (SD = 0.04) with significant P
value (P<0.01) Z test = 361.09
d) Transverse length of left ala of sacrum
Mean value of North Indian male sacra was 3.44cm
± 0.4 (SD =0.02) and mean value of South Indian
male sacra was 3.14cm ± 0.25 (SD = 0.13) with
significant P value (p<0.01) Z test = 30.52
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0.03) and south Indian female sacrum was 4.66cm
± 0.21 (SD = 0.11) and statistically highly significant
(SD = 0.01) with Z test value was 73.45

e) Transverse length of right ala of sacrum
Mean value male sacra of North India was 3.55 cm
± 0.5 (SD = 0.03) and mean value of South India
male sacrum was 3.12 ± 0.13 (SD = 0.07) with
significant P value Z test was 77.76
f)

Length of left auricular surface of North and South
India male sacra Mean value of north Indian male
sacra was 5.70cm ± 0.12 (SD = 0.6) and mean value
of south Indian male sacra was 5.27 ± 0.06 (SD =
0.03) with highly significant P value (P < 0.01). Z
test was 78.15

g) Length of right auricular surface of north and south
Indian male sacra Mean value of north Indian male
sacra was 5.52 cm ± 0.3 (SD = 0.01) and south Indian
male sacra was 5.21 cm ± 0.7 (SD = 0.04) with
significant P value (P<0.01). Z test was 103.26
h) Sacral index of male sacrum of North Indian with
South India Mean value of male sacrum North India
was 95.22 ±4.28% (SD = 2.13) and mean value of
south Indian male sacram was 93.74 ± 4.28 % (SD =
0.05) with statistically significant (P < 0.01) and Z
test was 8.38
The logistic regression equal for classification of
North and South Indian male sacrum was
Y= -10.524* x1 – 0.689* x2 – 18.715* x3 + 0.296* x4 +
0.125* x5 – 4.427* x6 – 15.565* x7 + 317.919
If the value of y < 0.5 classify as north Indian male
sacrum If Y > 0.5 classify as y as south Indian male
sacrum.
Percentage of correct classification of North India
and south Indian male sacrum was by using logistic
regression equation was 89%
Table 2 Comparative study of female sacrum of North
India with female sacrum of South India

a) Vertical length of mean value of North Indian female
sacrum was 10.23 cm ± 0.8 (SD = 0.04) and South
Indian female sacrum was 9.24 cm ± 0.9 (SD = 0.04)
with significant P value (SD = 0.01) and Z test was
192.68
b) Transverse length of mean value of north Indian
female sacrum was 11.33 cm ± 0.48 (SD = 0.24) and
south Indian female sacra was 10.19cm ± 0.17 (SD
= 0.09) and statistically significant P value (SD =
0.001) and Z test was 50.38cm
c) Transverse length of 1st sacral vertebra body of north
Indian female mean value was 5.35cm ± 0.05 (SD =
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d) Transverse length of left ala of north Indian female
mean value was 3.34 cm ± 0.05 (SD = 0.03) and
south Indian female was 3.43 cm ± 0.15 (SD = 0.08)
with significant P value (SD = 0.01) Z test was
13.26cm
e) Transverse length of right ala of north Indian female
mean value was 3.46cm ± 0.07 (SD = 0.04) and south
Indian female was 3.42 cm ± 0.15 (SD = 0.08) and
statistically significant P value (SD = 0.01) with Z
test was 5.52
f)

Length of left auricular surface of north Indian
female mean value was 5.84cm ± 0.06 (SD = 0.03)
and south Indian female was 5.17 cm ± 0.05 (SD =
0.03) and statically highly significant (SD = 0.01)
and Z test was 187.04

g) Length of right auricular surface of north Indian
female mean value was 5.82 cm ± 0.06 (SD = 0.03)
and south Indian female was 5.10 cm ± 0.08 (SD =
0.04) and statically highly significant (P < 0.01) with
Z test was 168.07
h) Sacral index of north Indian female was 110.80cm
± 5.88% and south Indian female was 110.25 ± 2.02%
and statically significant (SD = 0.01) with Z test
was 2.34cm
i)

The logistic regression equation for classification
of north and south region female sacrum is,
Y = 20.187*x1 + 2.248*x2 + 1.495*x3 – 2.938*x4 +
0.681*x5 + 20.866*x6 + 8.135*x7 – 379.837
If the value of y < 0.5 classify y as south Indian
female sacrum Y > 0.5 classify y as north Indian
female sacrum.

Percentage of correct classification of north and
south Indian female sacrum using above logistic
regression equation is 90%.
In table No.3 the present study was compared with
previous workers.
DISCUSSION AND SUMMARY
In the present of comparison of male sacrum of North
India with male sacrum of South India was compared
(Table 1) all the values were highly significant (SD =
0.01). These values were more or less same with previous
workers mentioned (Table 3) but no work was done
regarding comparison of regional study and logistic
regression equation (Table 1 (i)) which gave a formula
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through which all the studied parameter can be
explored regionally 89% correctly.
Similarly the female sacral parameters of North
India were compared with female sacrum of South
India(Table 2), in which all the studied parameters were
statistically highly significant (P < 0.01) were more or
less in agreement with previous workers who studied
the sexual dimorphism(Table-3)(4)(5)(6)(7) but by logistic
regression equation all the parameters could be explored
if any one parameter is available (Table 2 (I)). The
percentage of correction of female sacrum was 90%.
These parameters could not be compared with previous
studies as no English literature was available. These
regional variations of bone were quite natural because
bone was most plastic tissue next to blood. Whenever
exposed any stress and strain 8 moreover before
quadripeds adopted erect posture of bipedalism the
vertebral column was like cantilever bridge which
modified into pillar to transmit the body weight of erect
posture, there by reorientation of sacrum occurred9
which may lead obstetrical problem which was
unknown to quadripeds10
CONCLUSION
The present comparative study of same sex of
sacrum in both North India and South India. All the
studied parameters were significant and logistic
regression equation was 89% accurate in male sacrum
and 90% accurate in female sacrum which was quite
helpful to classify the regional sacrum correctly, helpful
to the medico-legal expert than anatomical and
anthropological because sacrum is the last bone to decay
in the buried skeleton hence it is popularly called as
“Sacred bone” moreover the studied sacrum belong to
adults aged between 25 - 35 in which crimes often
occurs. Apart from this these significant values
represent their different ancestors.
Table 1. Comparative study of male sacrum of North
India with South Indian male sacrum

a) Regional comparison of Vertical length of north
and south male
No. of sacrum

North India

South India

154

175

b). Regional comparison of Transverse length of
north and south male
North India
No. of sacrum
Mean
Standard deviation
95% confidence interval
Z test

154

175

10.69

9.60

0.24

0.04

(10.22 cm , 11.16 cm)

(9.52 cm , 9.67 cm)

56.21

P value

P<0.001

c) Regional comparison of Transverse length of 1st
sacral vertebra body of north and south male
North India

South India

No. of sacrum

154

175

Mean

5.55

4.21

Standard deviation

0.02

0.04

(5.51cm, 5.58 cm)

(4.12 cm , 4.29 cm)

95% confidence interval
Z test

361.09

P value

P<0.001

d) Regional comparison of Transverse length of left
ala of north and south male
North India
154

175

Mean

3.44

3.14

Standard deviation
95% confidence interval
Z test

0.02

0.13

(3.39 cm, 3.48 cm)

(2.89 cm, 3.39 cm)

30.52

P value

P<0.01 Highly significant

e) Regional comparison of Transverse length of right
ala of north and south male
North India
154

175

Mean

3.55

3.12

0.03

0.07

Standard deviation
95% confidence interval

(3.49 cm , 3.60 cm) (2.98 cm , 3.25 cm)

Z test

77.76

P value

P<0.01 Highly significant

d) Regional comparison of Length of left auricular
surface of north and south male
North India
154

175

Mean

5.70

5.27

0.06

0.03

Standard deviation

11.23

10.24

0.04

0.04

Z test

78.15

(11.15 cm ,11.31cm)

(10.15 cm, 10.32 cm)

P value

P<0.001
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South India

No. of sacrum

Standard deviation

P value

South India

No. of sacrum

Mean

Z test

South India

No. of sacrum

95% confidence interval

95% confidence interval

South India
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e) Regional comparison of Length of right auricular
surface of north and south male
North India

c) Regional comparison of Transverse length of 1st
sacral vertebra body of north and south female

South India

North India

South India

No. of sacrum

154

175

No. of sacrum

129

143

Mean

5.52

5.21

Mean

5.35

4.66

0.01

0.04

Standard deviation

Standard deviation
95% confidence interval

(5.50 cm , 5.55 cm) (5.13 cm , 5.28 cm)

95% confidence interval

Z test

103.26

Z test

P value

P<0.001

P value

f)

Regional comparison of Sacral index of north
and south male
North

South

154

175

Mean

95.22

Standard deviation

2.13

No. of sacrum

95% confidence interval

i)

d) Regional comparison of Transverse length of left
ala of north and south female
South India

129

143

93.74

Mean

3.34

3.43

0.50

Standard deviation

0.03

0.08

(3.29 cm ,3.39 cm)

(3.28 cm,3.58 cm)

95% confidence interval
Z test

P<0.001

-13.26

P value

The logistic regression equation for classification
of north and south region male
sacrum is,
Y= -10.524*X1_- 0.689*X2 – 18.715*X3+ 0.296*X4 +
0.125*X5 – 4.427*X6 -15.565*X7+317.919
If the value of

73.45
P<0.001

North India

8.38

P value

0.11
(4.45 cm, 4.87 cm)

No. of sacrum

(91.04% , 99.40 %) (92.77%, 94.72%)

Z test

0.03
(5.29 cm,5.40 cm)

Y < 0.5 classify Y as north region male sacrum
Y > 0.5 classify Y as south region male sacrum

P<0.01 Highly significant

e) Regional comparison of Transverse length of right
ala of north and south female
North India
129

143

Mean

3.46

3.42

Standard deviation
Where X1 = Vertical length of sacrum
X3 = Transverse length of vertebra body
X5 = Transverse length of right ala sacrum
X7 = Length of right auricular surface

X2 = Transverse length of sacrum
X4 = Transverse length of left ala sacrum
X6 = Length of left auricular surface

Table 2. Comparative study of female sacrum of North
India with South Indian female sacrum

a) Regional comparison of Vertical length of north
and south female
North India
No. of sacrum

South India

129

143

Mean

10.23

9.24

Standard deviation

0.04

0.04

95% confidence interval

0.04

0.08

(3.38 cm,3.53 cm)

(3.26 cm, 3.57 cm)

Z test

5.52

f)

P<0.01 Highly significant

Regional comparison of Length of left auricular
surface of north and south female
North India

South India

No. of sacrum

129

143

Mean

5.84

5.17

Standard deviation
95% confidence interval

0.03

0.03

(5.78 cm,5.90 cm)

(5.11 cm,5.22 cm)

Z test

187.04

P value

P<0.001

g) Regional comparison of Length of right auricular
surface of north and south female

(10.14 cm, 10.31 cm) (9.16 cm, 9.33 cm)

Z test

192.68

P value

P<0.001

North India

b) Regional comparison of Transverse length of
north and south female
North India
No. of sacrum
Mean
Standard deviation
95% confidence interval

South India

129

143

11.33

10.19

0.24

0.09

129

143

Mean

5.82

5.10

Standard deviation
95% confidence interval

0.03

0.04

(5.76 cm,5.88 cm)

(5.02 cm,5.18 cm)

Z test

168.07

P value

P<0.001

50.38

P value

P<0.001
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South India

No. of sacrum

(10.85 cm, 11.81cm) (10.02 cm,10.36cm)

Z test
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95% confidence interval

P value

Percentage of correct classification of north and
south region male sacrum using above logistic
regression equation is 89%.

South India

No. of sacrum
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h) Regional comparison of Sacral index of of north
and south female
North India
No. of sacrum
Mean

129

143
110.25

2.49

1.03

Standard deviation
95% confidence interval

The logistic regression equation for classification
of north and south region female sacrum is,

Y= 20.187*X1_+2.248*X2 +1.495*X3-2.938*X4 +0.681*X5 +20.866*X6 +8.135*X7-379.837
If the value of Y < 0.5 classify Y as south region female sacrum
Y > 0.5 classify Y as north region female sacrum

South India

110.80

i)

Where

(105.93%,115.68%) (108.23%,112.27%)

Z test

Percentage of correct classification of north and
south region female sacrum using above logistic
regression equation is 90%.

2.34

P value

X1 = Vertical length of sacrum
X2 = Transverse length of sacrum
X3 = Transverse length of vertebra body X4 = Transverse length of left ala sacrum
X5 = Transverse length of right ala sacrum X6 = Length of left auricular surface
X7 = Length of right auricular surface

P=0.01

Table 3. Comparison of Present Study with Previous Workers
Name
of
worker

The
place
of work

Vertical
length
of sacrum
in cm

transverse
length of
sacrum cm

Male

Female

Male

Arora.
AK (2007)

North India
(Punjab)

10.97

9.12

10.19

11.41

93.68

125.35

Mishra
SR Etal
(1989)

North
India
(UP)

10.75

9.05

10.53

10.57

98.21

117.84

Gamel
Hameed
El-sayed
Hussein

Egypt

Marin
Baptist Etal
(2008)

Pakistan
(Punjab)

Unknown
11.43 ± 0.88

Sacral
index

Female Male

Unknown
10.39 ± 0.91

Female

Trans
length of
1st sacra

Length of
left ala

Male

Female

6.25

5.45

Male

Length of
right ala

Female

Male

Female

Length of
left
auricular
surface
Male

Length of
right
auricular
surface

Female

Male

female

Unknown
90.82 ± 1.80

94.6

126.35

48.948.8 43.643.6
Present study

North India

11.23

10.23

10.69

11.33

95.22

11.80

5.55

5.35

3.44

3.34

3.55

3.46

5.70

5.84

5.52

5.82

Present study

South India

10.24

9.24

9.60

10.19

93.74

110.25

4.21

4.66

3.14

3.43

3.12

3.42

5.27

5.17

5.21

5.10
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ABSTRACT
Injuries and death due to trauma are very important events in forensic medicine subject. Their
interpretation is vital to reconstruct the events and their proper management. In medical field every
person comes across to injured patient examination and supposes to draw conclusion so the law will
be able to take some action against the person who cause such type of injury. Among all the regional
injuries, head & neck injuries are very common and important in forensic medicine.
The incidence of head injuries is growing with greater mechanization in industry and increased in
high velocity transport. The head is the target of choice in the majority of assaults involving blunt
trauma. The brain and its covering are vulnerable to that degree of trauma as would rarely prove fatal,
if applied to other body parts. The present study was undertaken with a view to draw the autopsy
findings of pattern of skull fractures and intracranial hemorrhages in cases of fatal head trauma. The
prospective study was conducted in the department of forensic medicine & toxicology of B.J.Medical
College, Civil Hospital, Ahmedabad, Gujarat, India. Available number of dead bodies which are brought
to mortuary directly or from neurosurgery department or from accidental emergency was studied. A
total 200 cases of fatal head injury that had been reported to the department of Neurosurgery or in
Accidental Emergency are studied grossly in relation with all the probable clinical findings, mechanical
factors and other associated causes to rule out the status of fatal head injury cases. This study provides
the pattern of skull fractures & intracranial hemorrhages, which may help to formulate the
recommendations for proper management of acute head trauma cases at various levels & to formulate
the recommendations for proper use of safety devices for reduction of incidence of head injury cases.
Keywords: Head Injury, Skull Fracture, Road Traffic Accidents, Brain Hemorrhage

INTRODUCTION
Head injury is a major health problem all over the
world. Motor vehicle accident is usually a leading cause
of serious injuries with associated head trauma in youth
and middle age. Mortality in these injured patients is
often associated with major head injury. These
accidents occur more frequently in certain age groups,
at certain times of the day and at certain localities. Some
people are more prone to accidents than other and
susceptibility is increased by effect of alcohol,
unawareness of traffic discipline and carelessness.
The rate of incidence of head injury is higher in India
because of its traffic patterns and possibly the lack of
preventive measures such as helmets in motorcyclists
and seatbelts in automobiles, and poorly controlled
traffic conditions and poor road conditions. Death rates
for head injuries patients here are significantly higher
than in head injured patients studied in the National
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Head and Spinal Cord Survey in the United States in
1974.
Head injury as defined by the National advisory
Neurological Diseases and Stroke Council,’ is a morbid
state, resulting from gross or subtle structural changes
in the scalp, skull, and/or the contents of the skull,
produced by mechanical forces “To be complete
however it should take into account that the impact,
responsible for the injury, need not be applied directly
to the head.
Head accommodates the most vital part of the body
that is Brain. Cranial cavity has sufficient space to
occupy brain but it has very little space to occupy any
extra accumulation, which are accumulated after head
injury. Once collection starts, it creates the pressure over
vital parts of the brain, which may be life threaten to
patient in future.
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Adelson gives some sound reasons for the
dominance of the head injury.
Head is the target of choice in the majority of assaults,
involving blunt trauma.
When the victim is pushed or knocked to the ground,
he often strikes his head.
The brain and its coverings are vulnerable to the
degrees of blunt trauma that would rarely be lethal if
applied to other areas.
MATERIAL AND METHOD
The prospective study was conducted in the
department of forensic medicine & toxicology of
B.J.Medical College, Civil Hospital, Ahmedabad, from
1/1/07 to 30/12/09.
Available number of dead bodies which are brought
to mortuary directly or from neurosurgery department
or from accidental emergency was studied.
Inclusion criteria
Cases in all age group of either gender.
All cases who died in accidental emergency related
to head trauma.
All cases who died in road traffic accident.
All cases received dead in accidental emergency due
to trauma.
All cases that have sustained head injury and died
at spot i.e. brought dead to mortuary.
Exclusion criteria
All cases who have associated metabolic,
endocrinal, hypertensive and cardiac disorders.
All cases who have only external evidence of injury
over head and cause of deaths other than head injury.
After receiving the dead bodies in the mortuary of
Civil Hospital Ahmedabad, the cases fulfilling in
criteria of inclusion in the study was selected for the
proposed work, irrespective to the age, gender, religion,
caste etc...
A detailed history related to time, manner and
manifestation of head injury was recorded in the
specially designed proforma.
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At the post mortem examination the gross features
of injuries to the skull and its contents were recorded in
the form of sketch diagram on the proforma.
All findings were recorded in specially designed
for study. These data was reduced to tables, graphs and
subsequently subjected to computer added statistically
analysis and conclusions were drawn after comparing
and discussing with similar type of the work carried
out by foreign and Indian scholars.
FINDINGS
The common age distribution seen in the head
injured patients was basically under 20, above 20-40
and 40 & above. Age group 20-40 which covers the
maximum youth and the middle aged population
involving males, form the major sufferer group of head
trauma with more prone to Road Traffic Accidents. The
rest of the age groups i.e. the females, old aged and the
children are comparatively involved with a history of
fall and other head traumas. K.Park in his studies also
suggests that the peak mortality rate from road traffic
accidents are seen in the 15-24 years of males. The ratio
of male: female head injury case in our study is 5:1 which
is very well supported by the Green Field’s
Neuropathology survey. It also gives an almost similar
distribution of the external causes of RTA’s covering 74
% and falls 15 % as in our study.
The peak timings of occurrence of head injury
noticed with reference to RTA’s was evening and night
which implies that it is probably due to heavy and
unequal distribution of traffic at this closing hours of
office at evening or due to lack of light facility.
In our study the most common causes of head injury
were two wheelers(62.5%) and pedestrian(24.3%),
automobile accidents contributed to only a few of all
head injuries. The Journal of Trauma vol.III 1990 also
gives a similar data. According to Alfred H. Katz, about
1/4th of the pedestrian fatalities are men above 60 years
of age.
Our study shows, the linear/fissured fracture is the
most common type of skull fracture. The more vulnerable
thin areas of skull lie in the parieto-temporal, lateral
frontal and lateral occipital zones. A heavy impact on
the side or the top of head often leads to the linear
fracture of skull vault running into the base of the skull
causing basilar fracture. The above mentioned facts are
also implicated by Bernard Knight.
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In fatal head injuries subdural hemorrhage (SDH)
and subarachnoid hemorrhage (SAH) are the 2 common
types of hemorrhages in which SDH is mainly
traumatic in origin with broad etiology, while the SAH
is basically originated due to deep penetration and blunt
injuries. The extent of SDH and SAH is found to be
almost in same percentage. The EDH is found the least
and was present in 8% of the cases in the Glass Gow
Data Base. Most of EDH is associated with skull fracture
Type of Skull fracture

Frequency

%

LINEAR

136

68.0

DEPRESSED

44

22.0

COMMUNATED

10

5.0

NO

7

3.5

BULLET(PERFORATING)
Total

2

1.0

200

100.0

Table no.1: Type of Skull fracture.
Contusions and Lacerations are particularly
prominent in regions where the brain is in contact with
projecting buttresses and ridges on the inner surface of
the skull i.e. the temporal poles and the orbital surfaces
of the frontal lobes (Gordon and Shapiro).
The reasons for discussion about the kind of
drawbacks in the system of developing countries
especially India, which makes it highly exposed to such
fatal head injuries are mentioned as follows:Large numbers of pedestrian and animals share the
road way with fast moving and slow moving(bullock
carts, camel carts) vehicles.
Large numbers of old, poorly maintained vehicles.
Large numbers of motorcycles, scooters and mopeds.
Low driving standards.
Large numbers of buses, often overloaded and other
heavy duty carriers.
Wide spread disregard of traffic rules.
Defective roads, poor street lighting, defective layout
of cross roads and speed brackers.
Unusual behavior of men and animals.
The RTA’s are the major class of external causes
promoting head injuries. Where other external causes
are fall, assault and others. At the same time most of
these RTA’s met are by the two wheelers (62.5%)
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especially the non users of helmets in majority (82.5%)
followed by pedestrian.
The four wheelers are concluded to be the safer
vehicles and less prone for head trauma.
Around 72.5% of the cases were fatal to the very
12hours of the incident and the rest could survive for a
couple of days to a maximum of a week due to medical
and surgical intervention. So it concludes that the time
of survival is directly proportional to the time of
incidence, types and severity of lesion and time and
type of treatment given.
The frequency of head injury cases and especially
RTA’s in our study was seen almost equal distribution
in urban areas (51%) and rural areas(49%).
The basic types of head injuries noticed amongst
the case studied were intracranial hemorrhage, brain
contusions and laceration and skull fractures, among
which intracranial hemorrhage and brain injuries were
common features of almost all head injuries in
combination. It suggests that the hemorrhages are the
common lesions and causes high percentage of
mortality. The common hemorrhages diagnosed are
subdural hemorrhage and subarachnoid hemorrhage.
According to the study, only 23% cases receive the
treatment be it medical or surgical and rest 75% cases
died on the spot, on the way or immediately after getting
admitted in emergency.
CONCLUSION
The present study was conducted in the Department
of Forensic medicine and Toxicology during the period
of January 1st to December 31st 2007 with aim to deal
with Autopsy findings of Patterns of Skull Fracture and
Intracranial Hemorrhage in cases of fatal head injury.
(A prospective study).
A total 200 cases of fatal head injury that had been
reported to the department of Neurosurgery or in
Accidental Emergency are studied grossly in relation
with all the probable clinical findings, mechanical
factors and other associated causes to rule out the status
of fatal head injury cases. The most important causative
factor which was come across during the case study
was the handful contribution of about 74% of road traffic
accidents in major fatal head injuries.
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The results of the study are summarized as follows
The age group of 20-40 years of more vulnerable to
road traffic accidents whereas 50 years and above and
<20 years were more prone for sustained head injury
due to accidental fall from height or other traumas and
assault.
In our study the male victimize as much as 5times
more than females for fatal head trauma.
The RTA’s are the major class of external causes
promoting head injuries. Where other external causes
are fall, assault and others. At the same time most of
these RTA’s met are by the two wheelers (62.5%)
especially the non users of helmets in majority (82.5%)
followed by pedestrian. The four wheelers are
concluded to be the safer vehicles and less prone for
head trauma.
The findings of incidence of fatal head injury say
that peak timing of incidents are in evening and night
hours might be because of merging of traffic at these
hours.
The time of survival of head injury patients varies
as per the severity of the trauma and also the kind of
treatment and the response of the patient to the same.
Around 72.5% of the cases were fatal o the very 12hours
of the incident and the rest could survive for a couple of
days to a maximum of a week due to medical and
surgical intervention. So it concludes that the time of
survival is directly proportional to the time of incidence,
types and severity of lesion and time and type of
treatment given.
The frequency of head injury cases and especially
RTA’s in our study was seen almost equal distribution
in urban areas (51%) and rural areas(49%).
SUGGESTIONS
As far as our study suggests the basic cause of
concern is the lack of awareness and carelessness of
the common masses regarding the traffic and safety
discipline and on the other hand a kind of leniency
shown by the legal authorities’ towards such fatalities.
As known universally “prevention is better than cure”.
I would like to conclude with certain suggestions which
if followed and taken care would really notice a fall in
the number and degree of road traffic accidents
especially.
There should be adequate “National Data Collection,
analysis and interpretation of all accidents to bring out

52. Tejas prajapati--209-213.pmd

212

the risk factors and their circumstances in order to carry
out effective measures and strategies for prevention.
Safety education: proper safety guidelines to be
taught right from the school children to the youth and
specially drivers regarding safe driving.
Promotion of safety measures
Seat belts: should be made compulsory for cars, light
trucks and similar vehicles.
Safety helmets.
Leather clothing and boots.
Others: use of door locks, proper vehicle design and
forbidden use of mobiles during driving.
Alcohol and other drug users should be punished
legally and also fined heavily so as to create a lesson
for others to not to follow alcohol and drug intake while
driving.
Primary and emergency health care at respective
health centers should be quick and effective.
Causative factors such as bad roads, high speed, no
marks of danger points etc. should be eliminated.
The legislative bodies should lay stress on the
enforcement of laws towards people disobeying the
rules and regulation.
There should be proper segregation of pedestrian
and animals on the roads while traffic is moving.
There should be proper layout of cross roads and
speed breakers.
Last but not the least medical, social and
occupational rehabilitation should be planned for the
victims left handicapped after such incidences.
We hope the findings identified on this study will
be useful for health care planning in India, and for
comparison with other nation’s studies, and the
determination of prevention properties in India and
similar areas. In particular our recommendation for
government at all levels to recognize that fatal head
injury is a major health problem requiring immediate
attention. It is recommended that government legislation
to be introduced, implemented and enforced,
addressing compulsory use of helmets and seat belts in
motor vehicles on all roads, alcohol abuse in operators
of all motor vehicles, and better control of traffic.
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ABSTRACT
In medicolegal practice, examination of wound is very important. It solves many problems like weapon
identification, age of the injury, simple or grievous, fatal or nonfatal etc.
During July 2009, two persons were killed in Mysore city, of Karnataka state during communal violence.
One person belonged to a minor community (boy of aged 14 year, belonging to Muslim community) and
another belonged to a major Hindu community and middle aged, both being from poor socio- economic
status. The dispute in death, started with Muslim body.
The Hindu body was taken away for further cremation by the relatives after post mortem examination
without any fuss, which was died due to blunt injury to head.
The Muslim boy had an entry and exit wounds over the abdomen. The parents and the Muslim
community leaders argued that this might be due to 'Police Firing'. Police and the District Administration
denied the allegation of police firing. It was a sensational case, because 'Media People' were eager to
give the 'breaking news' and political parties were also ready to make benefit out of this (Ruling party
V/S Opposition party).
Simple, detailed examination of the wound solved the problem. The autopsy was conducted in presence
of Muslim Doctor, to have transparency, and the complete procedure was video graphed.
Keywords: Entry and Exit Wounds, Stab Wound, Gunshot Injury, Tyre Lever, Shotgun.

INTRODUCTION

CASE HISTORY

An injury is any harm, whatever illegally caused to
any person in body, mind, reputation, or property (Sec
44). Mechanical injuries are produced by physical
violence. The question of wounds may be raised in a
court of law both in civil and criminal cases.(1)

On 02-07-2009 at 1.30 pm, in a communal violence ,
a boy named Syed Juneja ,14 years was killed due to
injuries on the body. The body was shifted to mortuary.
Police were not sure, whether the inquest has to be
conducted by the sub-divisional Magistrate as it was
suspected case of police firing.

A stab wound is produced from penetration by long
narrow instruments with blunt or pointed ends such
as knife, dagger, nail, spear, arrow, screw driver etc.
into the depths of the body, penetrating the skin, and
underlying tissues that is deeper than its length and
width(2)
In medico legal report it is important to mention the
kinds of weapons used to inflict the wound, whether
the weapon is blunt or sharp should be decided after
careful examination of edges, margins, ends, width and
shape of the wound. If an alleged weapon used in
inflicting injuries has been brought, it should be
carefully examined. Its edges, length, breadth, should
be correlated with injuries. After examination it can be
opined whether injuries can be caused by such weapon
or not. (3)
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Next day i.e. on 03-07-2009 police did the inquest
and gave the requisition to conduct autopsy with a
special request to mention the cause of the injury
whether due to police firing or by any other method.
X- Ray was taken to detect any pellets or bullet in
the body as it was suspected case of firing.
In the presence of Muslim Doctor and under the
video coverage the autopsy was conducted.
Post mortem examination; Length of the body was
141cms. Lean built with light brown complexion, rigor
mortis was present all over the body, livor mortis was
present on the back, and the body was cold being
refrigerated.
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INJURIES

communal violence. The press, T.V people, Police
higher officers, district collector, political leaders,
parents and Muslim community people were after
the post mortem surgeon to know the exact cause of
the injury. There was law and order problem. Police
themselves were not sure whether these injuries
could be due to police firing, after looking at the
entry and exit wounds. Police reserve force in two
buses were brought for maintaining law and order
near our mortuary. A Muslim community doctor was
also permitted to witness the autopsy. It was
completely video graphed by the police team. District
commissioner arranged a mobile X –Ray to take
radiograph, to our mortuary.

1. Stab wound of entry, measuring 2.5cms x2cms,
placed horizontally in the epigastric region of the
abdomen, situated 18cms below the sternal notch.
The margins of the wound are abraded, edges are
irregular and directed inwards (inverted margins),
and exited on left back region.
The exit wound, placed almost vertically on the
back of left chest, situated 24cms below the left
shoulder, 9cms away from the spinal column, oval
in shape, margins are irregular and edges are
everted.
On dissection of the wound, the left lower chest
was contused internally in an area of 7x7cms; left
lobe of the liver lacerated, spleen is lacerated, left
dome of the diaphragm contused. The weapon has
passed between 9th and 10th ribs showing irregular
fracture margins, spleen being irregularly lacerated,
mesentery contused, parts of large intestines
contused.
2. Abrasion of 3x0.5cms present on the front of left
shoulder.

2. The word ‘stab’ means ‘to wound or pierce with a
pointed weapon’ and the word ‘puncture ‘also
means to pierce with a pointed object/weapon/
instrument. Therefore, these words are often used
interchangeably. However, the term ‘stab wound’
in the particular sense, is confined by thrusting a
sharp edged and pointed weapon like knife, dagger,
etc.
Depending upon the nature of weapon/instrument
(i.e. whether some sharp –pointed or blunt pointed
weapon or instrument has been used), they may be
grouped into;

3. Abrasion of 3x3.5cms present on the back of left
elbow.
4. Two abrasions measuring 0.5x0.5cms each present
in the lower scrotal region.
Tissues around the entry and exit wounds were
preserved. Blood sample also preserved for further
investigation.
The shirt that the deceased was wearing showed
the tears corresponding to the injuries on the abdomen
and back of left chest.
No signs of any firearm injury like tattooing, soot,
abrasion coller, or grease coller at the site of entry wound
were found.
X- Ray of the region also showed no signs of any
bullet or pellets.
Ballistic experts from Forensic science lab also had
examined the body before subjecting it for post mortem
examination.
DISCUSSION
1. The ‘entry wound’ and ‘exit wound’ in this case
gave suspicion that these are due to police firing,
who were deputed to control the mob during that
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•

Incised puncture/Puncture /Perforating; Examples
include wounds produced by knife, dagger, kirpan,
etc. In common usage, such wounds are designated
as stab wounds.

•

Lacerated puncture/Penetrating/Perforating;
Examples may include wounds produced by the
ice-pick, screw driver, pointed end of the cricket
wicket etc.(4)

3. A stab wound or punctured wound is deeper than
its width. A stab wound can be produced by (1)
Driving the object into the body or (2) Falling against
the object.
4. Dimension and shape of the entry wound if one
observes, is unlikely in case due to firearm injury.
Here the dimensions are 2.5x2cms, and elliptical
shaped, which is larger dimension than due to
police rifle bullet and shape will be circular. The
exit wound will be much larger in case of police
firing. ( I personally conducted police firing cases
on many occasions). Shot gun injury can be ruled
out by the absence of pellets and wad, the presence
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of exit wound, which is much un-likely in shot gun
injury. {This particular question was posed by a
media person “that in case of shot gun injury the
size of entry wound in contact range is possible”}.
5. Ballistic experts also opined that there are no signs
of firearm being used to kill the person.
6. After ruling out the firearm injury, it was concluded
that it was due stab, by a weapon like one Tyre lever,
being used during removal of tyre while putting
puncture in vehicle garages, which will be shaped
like screw driver, but bigger in dimension.
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Role of forensic expert is crucial in sensitive cases,
particularly during communal violence. To arrive at
justice; impartiality, correct and accurate execution of
knowledge and skill, allowing the team work are
essential.
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ABSTRACT
A three year retrospective study was carried out with an aim to show the deleterious effect of
Organochloro (OC) pesticides which is compounded by the inadequate history provided by victim's
relatives. 11.90% of the deaths due to poisoning were attributed to OC's. 2/3rd of the victims were
Males, 43.75% of them died within 6 hrs after consumption, and 33.75% were in their 3rd decade of life,
98.75% were acts of intentional poisoning and 40% of the deaths occured in the months of December,
January and February.
Keywords: Organo-chlorine Pesticide, Young Adults, Consumption - Fatality period
ABREVATIONS: Organo chlorine = OC, Organo phosphorus = OP, Persistent Organic
Pollutants = POPs, Polychlorinated biphenyls = PCBs, Central Nervous System = CNS.

INTRODUCTION
Organochlorine pesticides are insecticides
composed primarily of carbon, hydrogen, and chlorine.
They break down slowly and can remain in the
environment long after application and in organisms
long after exposure. Organochlorine pesticides are
mostly used as insecticides. Specific uses take a wide
range of forms, from pellet application in field crops to
sprays for seed coating and grain storage. Some
organochlorines are applied to surfaces to kill insects
that land there.
Despite the proliferation of different types of
pesticides, organochlorines still account for two-thirds
of the total consumption in the country because of their
low cost and versatility in action against various pests.1
The toxicity of these agents vary according to their
molecular size, volatility, and effects on the CNS. In
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general, they cause either CNS depression or
stimulation, depending upon the agent and dose 2.
Organochlorines apart from producing acute illness
are also associated with many chronic diseases. Studies
have found a correlation between organochlorine
exposure and various types of cancer, neurological
damage (several organochlorines are known
neurotoxins), Parkinson’s disease, birth defects,
respiratory illness, and abnormal immune system
function. Many organochlorines are known or
suspected hormone disruptors, and recent studies show
that extremely low levels of exposure in the womb can
cause irreversible damage to the reproductive and
immune systems of the developing fetus.3
According to World Health Organization estimate,
0.3 million people die every year due to various
poisonous agents. Acute pesticide poisoning is one of
the most common causes of intentional deaths
worldwide 4
Some organochlorines have been targeted for global
elimination under the recently signed Stockholm
Convention on POPs. It is an international effort to
phase out harmful chemicals that persist in the
environment and can be transported around the world.
The initial list of 12 chemicals targeted by the treaty
includes nine organochlorine pesticides, (aldrin,
chlordane, DDT, dieldrin, endrin, heptachlor,
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hexachlorobenzene, mirex and toxaphene); two
industrial chemicals (PCBs as well as
hexachlorobenzene, also used as a pesticide); and the
unintentional by-products, most importantly dioxins
and furans.
MATERIAL AND METHOD
Data were collected retrospectively, from medical
files of cases brought to the Mortuary in Mc Gann
teaching Hospital, Shimoga, Karnataka, for the years
2008 to 2010 with a history of consumption of Poisons
were considered. History obtained from Relatives, Case
sheets and information provided by Police and finally
followed up with Chemical analysis reports. For
patients admitted, information regarding gender, age,
cause of intoxication, type of poison consumed, time of
ingestion, presentation, and death, signs and severity
of intoxication on admission, investigations, treatment
and outcome were abstracted onto a data sheet.

Table 1: Table showing Fataliies in different age
group.
Age
group

Number of
Fatalities (n=80)

Percentage

1

1.25

11-20 Yrs

13

16.25

21-30 Yrs

27

33.75

31-40 Yrs

13

16.25

41-50 Yrs

13

16.25

51-60 Yrs

9

11.25

61 and Above

4

5

0-10 Yrs

History given about type of poison ingested among
OC fatalities at the time of admission is shown in
Chart 2.

OBSERVATIONS
There were totally 672 cases brought to the Mortuary
for Autopsies with history of consumption of Poison in
this period. Among them 11.85% cases were due to
Organochlorine insecticide consumption. The
distribution of the cases in a monthly pattern is depicted
in Chart 1. 40% of these deaths were in the winter
months i.e. December, January and February.

Chart 2: History obtained during time of admission.
The period of Survival after consumption of
Organochlorine Insecticides ranged from < 3 Hrs to 3
days and the same is tabulated in Table 2.
Table 2: Table showing period of Survival following
ingestion
Time of Survival after
Ingestion of Poison

Chart 1 Consumption and Fatalities during different
months during Year.
67.5% were males and 32.5% were females.
Association of age and poisoning is depicted in
Table 1.
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Number
(n=80)

Percentage

Within 3 Hrs
after Ingestion

17

21.25

Within 6 Hrs
after Ingestion

18

22.5

Within 12 Hrs
after Ingestion

8

10

Within One Day

7

8.75

Within 3 days

7

8.75

Not known

23

28.75

One case was Homicidal and the rest of them were
Suicidal. No fatalities were due to Accidental
poisoning.
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DISCUSSION
Majority of deaths by consumption of Poison
revealed organophosphorus Insecticide 64.73%.
Organochlorine was detected in 11.90% cases. This is
somewhat lesser when compared with the situation in
MGM Hospital, Warangal5 having 20.18% deaths due
to Organochlorine pesticide.
Male female ratio was 2:1. This is comparable with
the study from MGM hospital Warangal where Men
outnumbered women in all pesticide poisonings and a
study of deaths from poisoning from Kandy District in
Srilanka where Male to female ratio was 3:1.6 These
could be due to their stronger intention to commit
suicide, consumption of larger doses of compound and
ease of access to OC’s.
The occurance of 40% of Organochlorine poisoning
during December, January and February is probably
due to specific use of organochlorine pesticide as a first
choice (preferance) to the pests occuring during this
period based on efficacy of the same pesticide to the
pests flourishing during this period. 33.75% of
Organochlorine pesticide mortalities occurred within
the age group of 21-30 Yrs. This is comparable with a
study of deaths from poisoning from Kandy District in
Srilanka where 41.9% were in 3rd decade. 98.75% were
acts of Intentional poisoning and hence termed as
Deliberate Self Harm. Similar higher rates were reported
by Sri lankan study. This could be due to ever increasing
rate of Suicides in young adults, and also inability of
them to cope up with stressful life events.
Half the deaths were within 6 Hrs5. This may partly
reflect the high toxicity of the substances but also
suggests possibilities for improvement in the
stabilization of patients.
The commonly used solvents for these pesticides
are kerosene, toluene and other petroleum distillates
which have their own toxic effects. This should be kept
in mind while managing patients of OC poisoning.7
Of the History obtained from Relatives, Case sheets
and information provided by Police, only 10% gave
correct history of Organochlorine pesticide
consumption, rest could not clearly state the poison
consumed, thus putting the treating physicians into
jeopardy and forcing them to administer Atropine and
Pralidoxime to patients poisoned with organochlorines
which may be harmful, or is unlikely to provide any
beneficial effect, and wastes resources. In no case
Cholestyramine resin which is known to accelerate the
biliary faecal excretion of some OC compounds was
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administered.
Pesticide harm minimization through a hazard
reduction approach8 A generic approach has been
proposed for minimizing the hazards of working with
pesticides, based on a hazard reduction model used in
industrial sectors. This approach uses a combination
of government and industry interventions in a hierarchy
that is based on impact, practicalities, and time required
for effective and lasting change. These interventions
should be implemented at the same time, given that
regulatory actions must be tied to programmes aimed
at changing farmers’ attitudes and cultural practices,
while ensuring that recommended alternative products
or practices are available, affordable, and practical at
the local level.
Hazard reduction model for harm minimization in
deliberate pesticide selfpoisoning in three stages,
based on hazard minimization strategies used in
industry
Deliberate pesticide self-poisoning
Engineering controls: elimination of hazards — that
is, the most problematic pesticides in local use — using
regulatory controls and legislation. The medical
consequences of any replacement pesticide must be
considered. The application of principles advocated
within the Integrated Pest Management (IPM) paradigm,
including the minimal use of pesticides, and use of nonchemical and biological control agents.
Implementation of administrative controls: restriction
of home storage of pesticides by, for example, supplying
community stores with lockers for pesticide storage.
Improved medical management of pesticide
poisoning: an important facet of control because better
management will reduce the number of deaths.
Requirements are the better availability of antidotes
(both in central referral hospitals and ideally in
peripheral health units) and ventilation facilities, better
training, and better evidence for interventions.
SUMMARY AND CONCLUSIONS
We are dealing with highly toxic substances with a
capacity to kill half of the people intoxicated with OC’s
within 6 hrs. Deaths occuring prior to hospitilization
may be substantially more than the number observed
in our hospital based study.
Acetylcholinesterase and butyrylcholinesterase
levels were not monitored, in part because facilities were
not available in the hospital. These may serve as useful
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biomarkers to more accurately determine which of the
unknown symptomatic poisonings might benefit from
OP antidotes. The uncertainty about the diagnosis may
have contributed to some of the apparently
inappropriate choices of antidotes. This also shows
need for establishment of Poison detection units at all
Major hospitals.
Use of Activated Charcoal with cholestyramine
which help in with decontamination are not routinely
followed.
Implimentation of Convention on Persistent Organic
Pollutants (POPs) will reduce the incidence of OC
pesticide poisoning.
Pesticides are persistent and pervasive poisons,
harming not only insects, but also people and pets.
Agriculture has waged a costly struggle fighting insects
by constantly rotating obsolescent pesticides in a
desperate strategy of chemical warfare. It is time to
discover an alternative. Enzymes offer a non-toxic and
safe solution to pest control, making them preferable to
the health hazards of pesticides.
Enzyme control achieves safer, faster and more
effective results than pesticide poisons. There is a need
to replace harmful outdated chemical pesticides with a
sure-fire and completely non-toxic alternative method
for exterminating pests.
Pest Control has long sought the perfect pesticide,
an ideal Holy Grail that is totally safe for humans, yet
certain death to insects, and would never become
obsolete. Why this had not been found was due to a
lack of exploring outside the realm of traditional
pesticides - which rely solely on the application of
hazardous chemical poisons to kill insects. Enzyme
based biological pesticides offer just such a perfect
resource for non-toxic pest control.9
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ABSTRACT
Height is one of the important factors required to establish the individuality of an unidentified body or
mutilated part of such body. In the current study an effort was made to calculate the height from
percutaneous tibial length (PCTL) as measured by surface anatomical landmarks. Statistical analysis
of the data collected from 100 individuals from Baglkot was done to find out the relationship between
of PCTL with that of height and to derive a regression equation formula. By using this formula we can
calculate the height of an individual when only mutilated leg portion is available for autopsy.
Keywords: Identification; Percutaneous tibial length (PCTL); Height
INTRODUCTION

MATERIAL AND METHOD

Identification of an unknown dead body is an
important work in the field of forensic medicine. Stature
or height along with age and sex are the important
primary features of identification. Establishing the
identity becomes difficult in mutilated bodies or when
skeletal remains are produced in cases of railway
accidents or bomb blasts etc. When incomplete skeletal
material is available calculations of stature has to be
done on the basis of one or more bones.1 In such cases
the height can be calculated indirectly from the length
of long limb bones as the long limb bones have a definite
correlation to the height of an individual. People from
different regions of India bear different morphological
features depending upon their geographical
distribution and primary racial characteristics. For these
reasons, a single formula cannot suit all parts of the
country.2

In the present study 100 living adult individuals
comprising of 50 males of age range 20 to 62 years and
50 females of age range 20 to 65 years were measured
for their standing height and for their percutaneous
tibial length.

Keeping this view in mind, the present study was
carried out among 100 adult individuals of the city of
Bagalkot comprising of 50 males and 50 females. In
this study an effort has been made to calculate the body
height from percutaneous tibial length (PCTL) as
measured by surface anatomical landmarks, that is
between most prominently palpable portion of medial
condyle and medial malleolus of tibia and based upon
this a regression equation formula was derived for both
sexes separately to calculate the body height by using
PCTL (Percutaneous tibial length)
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The standing height was measured in centimeters
by making the individual stand on the base board of a
standard metric height measuring stand. The
individual was instructed to stand barefoot, both feet
in close contact with each other, trunk braced along
with vertical board on height measuring stand with
eyes forward. The face was adjusted to keep the lateral
palpebral commisure and tip of the auricle of the pinna
in a horizontal plane to that of the feet. Then the height
was measured in centimeters by bringing the projecting
horizontal sliding bar to the vertex.
The percutaneous tibial length of the same
individual was measured from the most prominently
palpable portion of the medial condyle of the tibia to
the tip of the medial malleolus by the help of the
spreading caliper having blunt ends by fixing the knee
and making the foot inverted partly so as to relax the
soft tissue and render the bony landmark more
prominent.3
OBSERVATIONS
The data thus obtained was analysed for the range,
mean, standard deviation and standard error which
have been presented in table no 1
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TABLE 1
Trait

Male
Height

Female
Height

Male
PCTL

Female
PCTL

Range

143-178

136-167

32-42.5

31-41.7

Mean

161.8

152

37.07

35.05

Standard deviation

+ 9.21

+ 9.87

+ 2.34

+ 2.60

As the correlation co-efficient (r) value between the
percutaneous tibial length and height of individuals in
both sexes was highly significant a linear regression
analysis was done to establish the relationship between
percutaneous tibial length and height of an individual.
The mean PCTL, co-relation ( r ) and standard error of
estimate for both sexes were determined and the same
has been represented in the table no 2
TABLE 2
Male

Female

Mean PCTL

161.8

152

C0-relation( r)

0.951

0.939

+ 2.873

+ 3.442

Various parameters like intercept (a), slope (b) and
standard error were determined for both the sexes and
a regression equation formula was derived for both
males and females table no 3
TABLE 3
Trait

Male

Female

Mean

161.8

152

Co-relation

0.951

0.939

Slope (b)

3.750

3.558

+ 0.220

+ 0.233

Standard error of slope (b)
Intercept (a)

22.832

27.303

SEE

+ 2.873

+ 3.442

Y =22.832+3.75
XPCTL+ 2. 873

XPCTL+ 3.442

Regression equation

DISCUSSION
All the individuals considered for the present study
were above the age group of 20 years , because usually
by this age the people of this region reach their
maximum height and further linear growth of long
bones contributing to the height is negligible. Indians

222

CONCLUSIONS
For estimation of height for both sexes from a PCTL
a simple regression equation formula was derived
which is as follows

Height =27.303+3.558XPCTL + 3.442
The estimated height so found was accepted within
a range of an error and were in close approximation
with that of the observed height.
Hence, it can be concluded that it is possible to
determine the height of a deceased person whose
mutilated leg portion is only available by using the data
found and formula derived from the present study fairly
accurately within a standard error of estimate which is
acceptable from biological consideration in determining
the height of a known cross section of population.
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ABSTRACT
Identification of sex of an individual from human skeletal remains is of great medicolegal significance.
The hip bone is considered as an ideal bone for sex determination as it provides the highest accuracy
levels for sex determination. The present study was done with an aim to find out important measurements
between ileum and ischium that will significantly differentiate the sex of hip bone. For the study 65 hip
bones(35 male and 30 female) of known sex were obtained from the department of Anatomy of BLDEA's
Shri B. M. Patil Medical College Hospital and Research centre Bijapur. Three parameters used were
distance between posterior inferior iliac spine to ischial spine, distance between posterior inferior iliac
spine to superior border of ischial tuberosity and distance between posterior superior iliac spine to
ischial spine which were measured using vernier caliper. In the present study significant statistical
difference was seen in between the mean values of all the three parameters of male and female hip
bones on both the sides.
Keywords: Hip Bone, Ileum, Ischium, Sex Determination, Parameters.
INTRODUCTION
A basic issue in physical and forensic anthropology
is sex determination from the complete and fragmentary
skeletal remains. 1 Therefore the study of sexual
dimorphism of bones in human population is a matter
of interest not only for the anatomist but also for the
anthropologists and forensic experts. 2 Traditional non
metrical methods such as visual impressions about the
pattern of bone morphology for determination of sex
from such skeletal remains depend entirely on the
ability and experience of the expert and unless whole
skeleton is available it is almost impossible to assign
sex with hundred percent certainty in all cases. The
introduction of precise measurement methods not only
provides simplicity and accuracy but allows no
individual variation and is therefore entirely an objective
assessment.3 Superiority of objective assessment by
metrical methods over simple morphological
observations has been well stressed. 4 The hip bone is
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the most reliable indicator for the sex determination
because of the pattern of sexual dimorphism is common
to whole human race.5 Hence the hip bone is considered
as the most reliable sex indicator in the human skeleton.6
Many workers have studied various metric parameters
for sexing the hip bone. The present study was done to
identify the important measurements between ileum
and ischium which significantly differentiates the sex
of human hip bone which will be useful in anatomical,
anthropological, archaeological and forensic studies.
MATERIAL AND METHOD
For the study 65 hip bones(35 male and 30
female) of known sex collected in the Department of
Anatomy of B.L.D.E.A’s Shri B. M. Patil Medical College
Hospital and Research Centre, Bijapur were taken .The
parameters between ileum and ischium were measured
by using instrument vernier calipers.
The various parameters measured were
1

Distance between posterior inferior iliac spine to
ischial spine

2. Distance between posterior inferior iliac spine to
superior border of ischial tuberosity
3. Distance between posterior superior iliac spine to
ischial spine
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Inclusion Criteria: The adult human hip bones
which were taken for study were fully ossified, not
broken and not having any deformities.

varies from 3.4-5.3 cm with an average of 4.36±0.24
cm and that of female of right side varies from 4.65.9 cm with an average of 5.15±0.10 cm.

Exclusion Criteria The human hip bones excluded
from the study were deformed bones, malunited bones
and bones with congenital anomalies.

In hip bone of male of left side it varies from 3.5-5.1
cm with an average of 4.45±0.15 cm and that of
female of left side it varies from 4.6-6.1 cm with an
average of 5.20±0.20 cm. The sex differences in mean
value of distance between posterior inferior iliac
spine to ischial spine of hip bone of males and
females is statistically significant (p<0.01) for both
right and left hip bones.

RESULTS
All the 65 adult hip bones were measured using 3
parameters. After all the measurements were done, the
observations were statistically analysed by using
unpaired t- test. These male and female hip bones for
both right and left sides were compared. The results are
shown in tables 1-3 for all the variables used.
Table 1. Distance between posterior inferior iliac
spine to ischial spine (V1) in centimeters
Details of measurements

Right
Male

No. of Bones

Left
Female

Male

Female

16

15

19

15

Range

3.4-5.3

4.6-5.9

3.5-5.1

4.6-6.1

Mean

4.36

5.15

4.45

5.2

Standard Deviation

0.24

0.10

0.15

0.20

p Value

<0.01

<0.01

Table 2. Distance between posterior inferior iliac spine
to superior border of ischial tuberosity (V2) in
centimeters
Details of
measurements

Right

Left

Male

Female

Male

16

15

19

15

Range

6.2-8.4

7.1-8.8

5.9-7.9

6.4-8.4

Mean

7.21

7.97

7.08

7.69

Standard Deviation

0.47

0.32

0.30

0.36

<0.01

<0.01

No. of Bones

p Value

Female

Table 3. Distance between posterior superior iliac
spine to ischial spine (V3) in centimeters
Details of
measurements

Right

Left

Male

Female

Male

Female

16

15

19

15

Range

7.2-8.8

6.3-8.4

6.7-7.2

7.1-8.1

Mean

7.95

7.39

6.86

7.7

Standard Deviation

0.26

0.41

0.03

0.10

<0.01

<0.01

No. of Bones

p Value

2) The distance between posterior inferior iliac spine
to superior border of ischial tuberosity -The distance
between posterior inferior iliac spine to superior
border of ischial tuberosity of hip bone of male of
right side varies from 6.2-8.4 cm with an average of
7.21±0.47 cm and that of females of right side varies
from 7.1-8.8cm with an average of 7.97±0.32 cm.
In hip bone of male of left side it varies from 5.9-7.9
cm with an average of 7.08±0.30 cm and that of
females of left side it varies from 6.4-8.4 cm with an
average of 7.69±0.36 cm. The sex differences in mean
value of distance between posterior inferior iliac
spine to superior border of ischial tuberosity of hip
bone of males and females is statistically significant
(p<0.01) for both right and left hip bones.
3) The distance between posterior superior iliac spine
to ischial spine- The distance between posterior
superior iliac spine to ischial spine in hip bone of
male of right side varies from 7.2-8.8 cm with an
average of 7.95±0.26 cm and that of females of right
side varies from 6.3-8.4 cm with an average of
7.39±0.41 cm. In hip bone of male of left side it varies
from 6.7-7.2 cm with an average of 6.86±0.03 cm
and that of female of left side it varies from 7.1-8.1
cm with an average of 7.7±0.10 cm. The sex
difference in mean value of distance between
posterior superior iliac spine to ischial spine of hip
bone of males and females is statistically significant
(p<0.01) for both right and left hip bones.

1) The distance between posterior inferior iliac spine
to ischial spineThe distance between posterior inferior iliac spine
to ischial spine in hip bone of male of right side
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Fig. 1. Distance between the posterior inferior iliac spine to
ischial spine measured using vernier caliper
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DISCUSSION
1. Distance between posterior inferior iliac spine to
ischial spine.
In the present study the mean value of the distance
between the posterior inferior iliac spine to ischial
spine in the hip bone of left side the female hip bone
is more than male hip bones by 0.75 cm. On the
right side it is more by 0.79 cm. Isaac7 in their study
found the mean value to be 5.15 cm in males and
5.37 cm in females. .
2. Distance between posterior inferior iliac spine to
superior border of ischial tuberosity. In
the
present study the mean value of the distance from
the posterior inferior iliac spine to superior border
of ischial tuberosity in the hip bone of right side the
female hip bones is more than male hip bone by
0.76 cm. On the left side it is more in female hip
bones than male hip bones by 0.61cm.
Isaac7 in his study found the mean values to be
6.78 cm in males and 6.90 cm in females.

between posterior inferior iliac spine to ischial spine,
distance between posterior inferior iliac spine to
superior border of ischial tuberosity and distance
between posterior superior iliac spine to ischial spine
of male and female hip bones on the both the sides.
Hence these parameters are useful in determining the
sex of the human hip bone.
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ABSTRACT
Objectives: Paraformaldehyde compounds are extremely toxic to teeth and surrounding tissues. The
literature has reported several cases of damage to soft and hard tissues caused by the leakage or
spread of the devitalising toxic compounds away from the dental filling, such as bone or gum necrosis,
paraesthesia due to toxic nerve damage and allergic responses and important scientific Society of
Endodontology (American Association of Endodontists and the European Society of Endodontology )
recommended against their use.
Methods: This report describes a case of bone necrosis after an inappropriate off-label use of
paraformaldehyde-containing paste and the connected breach of the duty of care owed to the patient.
Results: Patients is still in follow-up since she is waiting for a compensation.
Conclusions: Dentists should be aware of the severe risks to patient health of the use of aldehyde paste
in endodontic practice and of the medico-legal consequences of such sub-standard procedures. The
clinical and medico-legal issues of the reported case support the sale dismission of such toxic materials
and the discontinuation of their use by endodontic practitioners.
Clinical significance statement: Paraformaldehyde compounds are extremely toxic to teeth and
surrounding tissues. We strongly believe that use of such toxic materials should be banned everywhere
and we present the main medico-legal issues connected with their use.
Keywords: Paraformaldehyde Compounds, Informed Consent, Endodontic Treatment, off-Label Use.

INTRODUCTION
The use of devitalising paste containing arsenic or
aldehyde in endodontic practice is not common and
has been strongly discouraged for decades and became
an inappropriate practise since the advent of effective
molecules for local anaesthesia (e.g. Articaine) during
root canal treatment procedures. Devitalising agents
containing arsenic were first considered in 14921, but
were not developed and used widely until 1836 when
Spooner described arsenic as a potent agent for
devitalisation2,3. In some cases, a devitalising procedure
with arsenic paste has been reported as causative of
damage to periapical tissues, destruction of supporting
bone and dental loss4. To avoid and reduce such risk of
damage, alternative devitalising pastes containing
paraformaldehyde instead of arsenic were developed
at the beginning of the last century (1920) 5,6 .
Paraformaldehyde is a precursor of formaldehyde,
which is released as a gas and used as a disinfectant,
steriliser and denaturant in its various chemical forms.
It is a constituent of some endodontic medications and
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sealers, such as N2 and Endomethasone, among
others7. For decades the literature has reported several
cases of damage to soft and hard tissues caused by the
leakage or spread of the devitalising toxic compounds
away from the dental filling, such as bone or gum
necrosis, paraesthesia due to toxic nerve damage and
allergic responses8-11 and important scientific Society
of Endodontology (American Association of
Endodontists and the European Society of
Endodontology ) recommended against their use.
Nonetheless the use of such devitalising agent has not
been eradicated and some devitalising pastes are still
in-label. The reported case is interesting to remind that
paraformaldehyde-containing materials are not banned
in the endodontic practise, especially to those
practitioners who work in countries, where such
endodontic compounds are no longer used. In fact the
people move to undergo dental treatments in countries
where the use of formaldehyde-containing agents still
survives. Moreover the unusual localisation of necrosis
in the described case (at the apex of the tooth) deserves
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consideration in the differential diagnosis with other
kind of necrosis, for example the bone sequestration as
consequence of biphosphonate therapy. Finally, the case
offers an opportunity to define the medico-legal
consequences of endodontic treatments currently
performed using devitalising paste.
Methods: exposing the case is necessary to identify
the medico-legal issues. A 39-year-old female, in good
health with a history of multiple dental caries, visited
her dentist in 2009 to treat the symptoms of an
irreversible pulpitis from tooth 26 (tooth no. 26, FDIUniversal no.14) already filled with amalgam. The
endodontic treatment required four sittings, and during
the first three, the dentist informed the patient of some
difficulties in treating the full extent of the root canal.
During the fourth visit, the patient experienced
increasing pain, but the practitioner explained to her
that all the canals would eventually be entirely cleaned
up, applied Devigen™ paste, temporarily filled the tooth
and booked another sitting after a week. After three days,
the patient needed an urgent consultation with the
dentist because of severe pain, swelling and blackening
of the gum above the tooth. The dentist attributed the
symptoms to overly hard tooth-brushing and prescribed
disinfecting the area with mouthwash containing
chlorhexidine once a day; the dentist did not remove
the Devigen™ medication that remained for at least
another ten days. A few days after, the patient noticed
denudation of the crestal bone (Fig.1), but the dentist
persisted in only prescribing local therapy with
chlorhexidine mouthwash once a day. During the last
clinical examination, the patient asked for clarification
and the dentist certified that he had used Devigen™ as
a devitalising paste that did not contain arsenic and he
prescribed waiting for spontaneous healing of the gum
and bone. After three months, the patient was
eventually referred to a maxillofacial surgeon who
suggested that the patient should undergo a computed
tomography (CT) dental scan and orthopantomography
(OPG) (Fig. 2), which clearly showed alveolar bone
sequestration extending to teeth 26 and 27. Hence, the
patient had to undergo surgery consisting of an
extraction of the first molar, sequestrectomy and a bone
graft in the affected area. Picture no. 3 shows the oral
status five months after bone surgery. It is possible to
see the damage to tooth no. 27’s periodontal and bone
tissues, resulting in hypersensitivity and pain.
Consequently, probable endodontic therapy and a
rhizectomy of the second molar was foreseen by an
endodontist. The patient was referred in January 2011
to Florence University, Faculty of Medicine, Department
of Forensic Medicine and Odontology, since she had
decided to file a claim against the dentist, in which she
complained of gross negligence and a breach of duty of
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information. The complaining patient claimed for
damage in addition to a refund for dental care expenses
for the endodontic treatments to the second molar and
future costs for the prosthetic substitution of two molars
(for implants, crowns and for the renewals of crowns
in the future).
RESULTS
Currently, the woman is not undergoing radiological
follow-up while she waits for damage compensation.

Fig. 1. Area of necrosis on the vestibular face of alveolar bone

Fig. 2. OPG and CT
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Fig. 3. The situation after

Discussion: Devigen™ (Stomygen™) is a
paraformaldehyde-containing endodontic filling
material for devitalising tooth pulp. According to the
official pharmacopoeia, Devigen™ is classified as an
arsenic-free devitalising paste (ATC N01BB52); 100 g
of paste contains 46 g of paraformaldehyde and 37 g of
lidocaine hydrochloride (like Toxavit). Devigen™
should be applied to the exposed pulp as a paste 2 to 3
mm in diameter for molar teeth and should be covered
by a temporary filling, sealed and removed seven or
eight days after application. The presented case is quite
interesting because it shows bone destruction to an
extent and gravity rarely reported in the literature. A
bony sequestrum is a fragment of non-vital bone
separated from the adjacent bone as a result of focal
necrosis and subsequent isolation and resorption of
the site margins. Sequestration is usually associated
with disruption to the blood supply of bone as a
response to various local or systemic factors. These
might include infection, diabetes, leukaemia, radiation,
Paget’s disease of the bone, fibrous dysplasia,
malignancy, bone change, radiation therapy, drug
therapy (biphosphonate, e.g.), malnutrition or heavy
metal poisoning12,13. The patient did not suffer any
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disease, so the bony sequestration was entirely related
to the toxic effect of paraformaldehyde. Many cases
reported in the literature14-17 describe gingival and bone
necrosis caused by leakage of the devitalising agent
from the temporary filling to the proximal tissues. These
tissues first suffer the toxic effect of paraformaldehyde,
but they might provide some protection to the bone that
is usually saved, thus the tooth can be preserved with
appropriate therapy. In our case, the marginal tissues
were uninjured (see CT and photos) and the cause of
necrosis was leakage of paraformaldehyde beyond the
apex. The paste was applied after three sessions of root
canal treatment and this procedure suggests that the
pulp was largely removed and that the root canals were
mostly empty, so the active substance was able to
penetrate easily beyond the tooth’s apex, causing periapical bone necrosis. The medico-legal analysis of the
professional conduct of the dentist should mainly
consider that a treatment with toxic devitalising agents
is no longer recommended. In fact, the guidelines of the
European Society of Endodontology suggest that
“sealers containing organic materials such as
aldehydes are not recommended. Filling should be
undertaken after the completion of root canal
preparation and when the infection is considered to
have been eliminated and the canal can be dried”18.
The American Association of Endodontists has
published a position statement concerning
paraformaldehyde-containing endodontic filling
materials and sealers stating that the use of
paraformaldehyde-containing materials has proven to
be both unsafe and ineffective. Moreover, these materials
seem to be very dangerous for human health since they
have been found to travel throughout the body and to
infiltrate the blood, lymph nodes, adrenal glands,
kidney, spleen, liver and brain. Hence, treatment with
these toxic agents seem to be contraindicated and below
the standard of care such that the professional conduct
of the dentist could appear automatically negligent. In
this case, the liability of the physician is also linked to
the inappropriate use of the product. The dentist,
contrary to the technical details of Devigen™, left the
paste in the tooth for a longer period than suggested by
the manufacturer, thus triggering a possible off-label
use of the product. First to be noticed the dentist did
not perform an appropriate off-label treatment because
there is no scientific evidence supporting a longer time
of application than it is recommended in the
information leaflet of the product. Beyond the lack of
scientific evidence, the lack of information about risks
connected with such a procedure establishes in the case
a possible breach of the duty of informed consent owed
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to the patient . In fact in EU legislation, the off-label use
of medicines is not statutorily regulated, while in Italy
(art. 32 law 94 of 1998, Legge Di Bella) and Spain (law
417 2002 in accordance with the tribunal constitutional
de Espana, Decision no. 154/2002, 18 July 2002), there
is a legal situation which explicitly regulates the
importance of obtaining the patient’s informed consent
to legitimise the off-label use of medicinal products.
Moreover, the European Society of Endodontology states
that “where there are alternative treatments or special
problems, these should be explained and discussed
with the patient along with the likely prognosis and
recorded. It is good practice to provide the patient with
written information”. According to international
guidelines, in the informed consent form, the dentist
should specify the treatment options, the location of
the product, the quantity of the product and especially
the time it will stay in the tooth and the need to attend
follow-up visits. In the discussed case, there were no
specific problems (e.g. refusal to undergo local
anaesthesia, known allergy to local anaesthesia, etc.)
and no written or oral information was specifically
given to the patient, resulting in an evident breach in
the duty of informed consent. Also, the patient did not
provide written informed consent, which is required
by the international guidelines for alternative
treatments. Even if a three-dimensional X-ray
examination was recommended to check the dental and
bone conditions and the extent of necrosis to plan the
bone grafting, in this case, the appropriateness of
traditional CT is questionable compared to CBCT (conebeam computed tomography). In fact, CBCT is
suggested as being more appropriate than conventional
CT to examine endodontic problems because of higher
resolution and reduced exposure to X-rays 19,20 .
Especially, if the endodontic study concerns multiple
teeth in one jaw, a large volume CBCT scan with the
field of view (FOV) limited to that jaw should be the
examination of choice.
CONCLUSION
Although the use of devitalising pastes is no longer
recommended by endodontic guidelines, their sale and
the unjustified use by dental practitioners still persist.
Respect to other similar reports in the literature , we
deemed the case interesting for the unusual localisation
and wide extension of bone necrosis due to an improper
endodontic procedure with Devigen paste.
Consequently the patient had to undergo tooth
extraction and bone grafting and she suffered from
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periodontal damage to one of the adjacent teeth. In the
case the unjustified use of this toxic paste elicits some
relevant medico-legal issues regarding medical liability
due to negligence which the practitioner cannot easily
disprove. The dentist should be aware of the severe risks
to patient health of the use of aldehyde paste in
endodontic practice and of the medico-legal
consequences of such sub-standard procedures. The
clinical and medico-legal issues of the reported case
support the discontinuation of the use of such toxic
materials by endodontic practitioners.
Declaration of interest: The authors report no
declarations of interest.
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ABSTRACT
A new unexpected happening which cannot be reasonably a foreseeable complication, may break the
continuity of events. Novus actus interveniens occurs with such happening when the legal proceeding
in the case will stand modified. The assailant is not held responsible for the death of the victim if death
could be attributed to new and unrelated act.
Here one case of novus actus interveniens is discussed, where thirty year old person was stabbed with
Koyta over abdomen by his friend but he died of dengue after 15 days of admission. In the present case
assailant was initially charged under attempt of murder (Section 307 IPC) and after death of victim he
was charged under murder (Section 302 IPC). The medical evidence was deposed in the court of law
and charge of murder was reverted back to attempt of murder.
Keywords: Novus Actus Interveniens
INTRODUCTION
Novus actus interveniens means “an unrelated
action is intervening”. The principle of Novus actus
interveniens applies to cases of assault and accidental
injury1. When the assailant assaults his opponent, he
is held responsible for all the consequences of his act
for both the immediate and remote complications which
may connect the injury with death. At times, some new
unexpected happening which cannot be reasonably a
foreseeable complication, may break the continuity of
events. Novus actus interveniens occurs with such
happening when the legal proceeding in the case will
stand modified2.
CASE HISTORY
As per police inquest, accidental death report and
statement of witness, a thirty year old person was
quarreling with his friend who assaulted him with a
Corresponding author:
Vinod A Chaudhari
Assistant Professor
Dept. of Forensic Medicine
T.N. Medical College & B. Y. L. Nair Ch. Hospital
Mumbai -400 008 Maharashtra State (India)
Phone No. 09323363854
Email: drvinod_chaudhari@yahoo.com

58. Vinod Chaudhari--231-233.pmd

231

Koyta. He sustained two stab injuries to the abdomen
and incised wound to the left shoulder. He was admitted
to T. N. Medical College, & B. Y. L. Nair Ch. Hospital,
Mumbai. He died after 15 days of admission in hospital.
The accused was charged under attempt of murder (S.
307 IPC) when victim was under the treatment and after
death of victim he was charged under murder (S. 302
IPC).
OBSERVATION
On admission his general condition was poor; he
was drowsy and had low blood pressure (80/62 mm of
Hg). Emergency exploratory laparotomy was performed
and primary closure of the penetrating wound of size
1.5 cm x 0.5 cm in transverse colon was done. On next
day of admission he was conscious and vitals were
normal. During the stay of 12 days in hospital patient’s
general condition was fair, wounds were healing
properly, vital parameter were normal. After 13 days of
hospital admission, the general condition of the patient
suddenly deteriorated; he had difficulty in breathing
and became unconscious. He was diagnosed with
dengue IgM positive, thrombocytopenia and raised
haematocrit value. He died after 15 days of admission.
Police inquest was done and body was sent for autopsy.
On autopsy examination, following findings were
noticed.
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On external examination,
1. A horizontal linear sutured wound of size 12 cm
was seen over the upper part of left shoulder just
above the left acromion process with 6 intact
sutures. On opening the sutures their margins were
adherent, brownish coloured.
2. A horizontal linear sutured wound of size 11 cm
was seen over the umbilical and right lumbar region,
it was 26 cm above the pubis symphysis with 10
intact sutures. On opening the sutures, margins
were adherent to each other, brownish coloured.
3. A vertical linear sutured wound of size 17 cm was
present over the umbilical and hypogastric region
in midline and 15 cm above the pubis symphysis
with 15 intact sutures. On opening the sutures,
margins were adherent to each other, brownish
coloured.
4. A horizontal linear sutured wound of size 8 cm was
present over the left hypochondriac region with 8
intact sutures. On opening the sutures, margins
were adherent to each other, brownish coloured.
On internal examination
1. Intracerebral haemorrhage was present in the left
occipitotemporal region of size 10cm x 6cm.

Fig. 1. Showing healthy sutured wound over abdomen.

2. On cut section both the lungs showed
intrapulmonary haemorrhages.
3. Petechial haemorrhages were seen over the basal
parts of heart.
4. On opening the abdominal wall, a sutured wound
of size 1cm, vertically placed, over the mid-part of
transverse colon with 4 intact sutures, margins were
adherent.
5. Spleen and liver were enlarged and other organs
were unremarkable.
6. No evidence of peritonitis.
Histopathology examination report showed
bronchopneumonia, intraalveolar hemorrhages,
myocarditis and mixed inflammatory cells in white
pulp of spleen.
Final cause of death was given as “Septicemia,
bronchopneumonia, intracerebral haemorrhage and
intrapulmonary haemorrhages due to dengue in a case
operated for stab injury of the abdomen” .The manner
of death was natural.
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Fig. 2. Showing healthy sutured wound over shoulder.

DISCUSSION
The assailant is responsible for all the consequences
of his assault, the immediate and remote which link the
injury to death. Sometimes, such a continuity of events
is broken by an entirely new and unexpected happening
which cannot reasonably be said to be a foreseeable
complication.
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three phases- febrile, critical and recovery phase5. In
this case after 13 days of admission the findings on
blood examination were dengue IgM positive,
thrombocytopenia, raised haematocrit values. On the
basis of clinical, laboratory investigation, autopsy and
histopathological finding; the final cause of death was
due to the dengue infection which was acquired during
hospitalization. Here sequence of event was broken by
dengue i.e. it was new and unrelated act which had
intervened after the stab injuries of abdomen to the
victim.

Fig. 3. Showing intracerebral haemorrhages in left occipital
lobe

In the present case assailant was initially charged
under attempt of murder (Section 307 IPC) and after
death of victim he was charged under murder (Section
302 IPC). The medical evidence was deposed in the
court of law and charge of murder was reverted back to
attempt of murder. The manner and type of medical
evidence is of utmost importance in arriving at justifiable
conclusions and avoiding its miscarriage6.
CONCLUSIONS
In this case dengue infection had broken the
sequence of events; it was a new and unrelated act
which had intervened. The charge of murder was
reverted back to attempt of murder. The accused was
punished in the court of law under attempt of murder
(Section 307 IPC). Medical evidence plays a key role in
administration of justice both in criminal and civil cases.
In large number of criminal cases, medical evidence
plays a pivotal role not only in solving the case but at
times it is the key evidence before the court of law, on
the basis of which justice is dispensed.

Fig. 4. Showing intra-alveolar haemorrhages
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ABSTRACT
A hazardous chemical is defined by the U.S. Occupational Safety and Health Administration as "any
chemical that has been shown scientifically to be a health hazard (causes acute or chronic health
effects) or a physical hazard (combustible liquid, explosive, flammable, etc.)". This federal agency
estimates that there are about 5.7 lakhs chemicals in the workplace, with 50,000 being potentially
hazardous. Considering that unplanned exposures and contamination that can occur at any time
during manufacturing, transport, storage, usage, or disposal of these chemicals, inevitably, emergency
physicians will, at some time, be responsible for the management and care of a hazardous materials
patient. When managing a patient exposed to an industrial chemical, it is helpful to refer to the material
safety data sheet. Here, specific physical and hazardous properties of a particular substance are
described, including the risk for absorption after inhalation or dermal exposure, and the potential for
systemic toxicity . But although the material safety data sheet will also include "first aid"
recommendations, it is strongly recommended to consult with a medical toxicologist or a regional
poison control center to discuss optimal, case-specific hazards, treatments, and dispositions. Some
agents may result in delayed onset of symptoms that require at least 12 to 24 hours of monitoring. Also,
contacting the regional poison control center facilitates accurate data collection and analysis of
toxicologic exposures in the community.
Keywords: Cholinergic Toxicity, Delayed Toxicity, Hydrocarbons, Pulmonary Edema, Respiratory Symptoms,
Metabolic Toxicity.
INTRODUCTION
Agents absorbed through intact skin that may result
in systemic toxicity includes acrlamide, acetonitrile,
aniline, chlordane, dinitrophenol, various

hydrocarbons like benzene, gasoline, toluene, xylene,
hydrogen cyanide, hydrogen fluoride, mercury,
thallium, methyl bromide, methylene chloride, nerve
agents, nitrates, nitrobenzene, pesticides, phenol and
T2 toxin.

Table 1: Toxins with Delayed Onset of symptoms or requiring prolonged monitoring
Agents
Acetonitrile
Aniline
Arsine
Benzene
Cadmium
Chlorine
Ethylene oxide
Halogenated solvents
Hydrofluoric acid
Hydrogen sulfide
Metals
Methanol
Methyl bromide
Methylene chloride
Organophosphates
Nitrogen oxides
Paraquat
Phosgene and Zinc phosphide
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Potential delayed toxicity
Cyanide toxicity
Methemoglobinemia
Hemolysis
Bone marrow suppression and leukemia
Pulmonary toxicity
Pulmonary edema
Pulmonary edema and neurotoxicity
Hepatorenal toxicity
Pulmonary edema, dermal burns, hypocalcemia
Pulmonary edema
Hepatorenal and neural toxicity
Neurologic toxicity and acid-base disturbance
Pulmonary edema
Carbon monoxide toxicity, dysrhythmias
Cholinergic toxicity
Pulmonary edema, methemoglobinemia
Pulmonary edema, Pulmonary fibrosis
Pulmonary edema
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Respiratory toxins like phosgene, chlorine, vinyl
chloride, nitrogen oxides and ammonia causes
pulmonary edema. The metabolic toxins like cyanide,
hydrogen sulfide, carbon monoxide and Ricin can
produce coma, seizures and cardiac arrest, whereas
halogenated hydrocarbons can cause confusion,
lethargy, coma, cardiac dysrhythmias and even
respiratory arrest.
Children are uniquely sensitive to some chemical
exposures.1-3 Physiologically, they have increased
respiratory exposure, as their minute volumes are higher,
resulting in greater inhalational doses of airborne
toxins. Once these agents have been inhaled, the results
may be more devastating, as children have smaller
airway diameters and may have increased difficulty
clearing secretions. Dermal absorption is also increased,
as their skin is thinner and more permeable, and their
body surface/mass ratio is higher. Children also are at
risk for profound dehydration, resulting from vomiting
and diarrhea secondary to toxic exposures. Many of
the emergency protocols and antidote kits were
developed for healthy adults, so dosing and care for
pediatrics can be a challenge. A pregnant patient should
be treated as an adult patient owing to the fact that the
best care for the baby is proper care of the mother.4
RESPIRATORY TOXINS
Gases, mists, aerosols, fumes, or dusts may be all
inhaled. Determinants of airborne agent toxicity include
many factors such as concentration of the inhaled toxin,
duration of exposure, and whether the exposure
occurred in an enclosed space.

General management of the patient with toxic
inhalation injury begins with removal from the source,
100% oxygen, and inhaled bronchodilators for
bronchospasm. The physical examination should
include inspection of the upper airway for evidence of
singed nasal hair, soot in the oropharynx, facial or
oropharyngeal burns, stridor, hoarseness, dysphagia,
cough, carbonaceous sputum, tachypnea, retractions,
accessory muscle use, wheezing, or cyanosis. Flushing
of the eyes and skin should be carried out as appropriate.
Copious airway secretions, hypoxia, bronchospasm,
and pulmonary edema should be anticipated.
Prophylactic antibiotics are not indicated following
toxic gas inhalation. There is no evidence to support
the use of prophylactic steroids after a toxic inhalational
injury, with the possible exception for the use of
prophylactic steroids with antibiotics after nitrogen
dioxide exposures. Steroids should be considered in
those with underlying reactive airways disease and
toxin-induced bronchospasm.
Pertinent laboratory studies include arterial blood
gas analysis with carboxyhemoglobin, methemoglobin,
and lactate levels; whole-blood cyanide levels if
persistent acidosis occurs ; electrocardiographic
monitoring; and chest radiography.
Many highly toxic gases produced in large quantities
in the industrial sector are potential agents for malicious
use. Those with a history of previous battlefield use or
stockpiling, such as phosgene, chlorine, or ammonia,
are of particular concern. Additional toxicity can result
from products of combustion such as hydrocarbons or
carbon monoxide.

Table 2: Industrial toxins affecting respiratory system can be tabulated as:
Toxins

Clinical picture

Onset of symptoms

Phosgene

Pulmonary edema

Delayed

Irritant
Mild

Organophosphates

Increased secretion, bronchospasm

Vapor : immediate

Mild

Nitrogen dioxide

Increased dyspnoea and flu-like symptoms

Delayed

Yes

Yes

Dermal liquid: delayed
Transient improvement
Worsening dyspnoea due to pulmonary
edema 24-72 hour after exposure
Chlorine

Coughing, nausea and vomiting(low level)

Immediate

Pulmonary edema(high level)

Delayed

Ammonia

Coughing, hoarseness, bronchospasm

Immediate

Yes

Hydrogen sulfide

Burning eyes and mucus membranes

Immediate

Yes

Pulmonary edema

Delayed

Normal Lung examination

Immediate

Cyanide
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PHOSGENE

NITROGEN OXIDES

Phosgene has widespread use in manufacturing and
industry as a chemical precursor in the production of
plastics, pharmaceuticals, dyes, polyurethane, and
pesticides. Phosgene release and contamination can be
insidious. It is relatively water insoluble and therefore
has poor warning properties. Only mild initial eye,
nose, throat, and upper airway irritation are expected,
and these may be entirely absent. When released, it
forms a white cloud with a characteristic odor of newly
mown hay. The major toxicity involves an acid burn to
lower airways as phosgene reaches the alveoli and
hydrolyzes to carbon dioxide and hydrochloric acid.
Acylation of alveolar capillary membranes results in
diffuse capillary leak and noncardiogenic pulmonary
edema, which may be delayed for up to 24 hours.5,6
Symptoms are typically dyspnea and chest tightness. If
the exposure is massive, immediate dyspnea and
mucous membrane and eye irritation may occur. The
onset of dyspnea or pulmonary edema within 4 hours
of exposure suggests a very poor prognosis.5 Recovery
occurs in 3 to 4 days with respiratory supportive care
and management of acute lung injury (noncardiogenic
pulmonary edema). Because exertion is known to
increase pulmonary edema from phosgene, rest is
mandatory for those exposed.6 Furthermore, a 24-hour
observation period with frequent reassessments is
prudent even for asymptomatic patients.

Nitrogen dioxide and other nitrogen oxides are
encountered in the form of silo gas labeled as”silo filler
disease”, as products of fire combustion, in industrial
processes, or as components of military blast weapons,
smokes, and obscurants.12 These oxides have limited
water solubility that results in primarily lower airway
toxicity. An exposure to a high concentration may only
produce very mild initial discomfort. Slow conversion
of nitrogen dioxide to nitric acid in the alveoli results in
delayed alveolar injury and pulmonary edema.12-13 A
triphasic illness typically is seen with initial dyspnea
and flulike symptoms, transient improvement, and then
worsening dyspnea, which heralds the onset of
pulmonary edema 24 to 72 hours after exposure.13-15
Methemoglobinemia has been reported from nitrogen
oxide exposure. Case reports describe apparent benefit
with early corticosteroid treatment for acute lung injury
following nitrogen dioxide exposure.16

CHLORINE
Chlorine is widely available in the industrial sector,
in the setting of laboratories, paper manufacturing,
swimming pool chemical distribution, and municipal
water treatment. World War I soldiers exhibited both
central airway damage and pulmonary edema.7 Early
inflammatory injury results from the formation of
hydrochloric and hypochlorous acids and oxidants
upon contact with moist membranes. Immediate ocular
and upper airway irritation along with nausea and
vomiting are common following mild exposures.8 More
significant exposure results in coughing, hoarseness,
and pulmonary edema, usually within 6 hours, with
some exposures leading to acute respiratory distress
syndrome.9 Care is primarily supportive, with the use
of humidified oxygen and bronchodilators as needed.
Prophylactic antibiotics are not recommended. The role
of inhaled steroids and nebulized sodium bicarbonate
as a neutralizing therapy is controversial and is
avoided.10-11 Chlorine may cause dermal injury at high
concentration, and skin decontamination may be
required.
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AMMONIA
Ammonia is widely available; it is found in
household and industrial chemicals and fertilizers, and
is used in the synthesis of plastics and explosives, to
name a few. Ammonia has good warning properties
due to its odor and immediate symptoms of mucous
membrane, eye, and throat irritation. Lower airway
involvement resulting in bronchospasm, pulmonary
edema, and residual reactive airways disease have all
been described following massive exposures, especially
in those who are entrapped in enclosed spaces.
Treatment is supportive with humidified oxygen and
bronchodilators. Concentrated ammonia, such as 8.4%
ammonia hydroxide, is extremely hazardous to the eyes.
Therefore, following ocular irrigation in symptomatic
patients, evaluation for the presence of corneal burns
should be considered, and a careful ophthalmologic
examination and consultation is warranted.
METABOLIC TOXINS
Cyanide
Table 3: Signs and symptoms of acute cyanide toxicity:
Cardiovascular system
Tachycardia, Hypertension,
Bradycardia Hypotension
Asystole

Grading
Mild
Severe

Central nervous system
Headache, Seizures
Coma

Mild
Severe

Respiratory system
Dyspnea, Tachypnea
Apnea

Mild
Severe
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Although cyanide levels are not closely correlated
with toxicity, they can be used to confirm a clinical
diagnosis in retrospect, or for forensic purposes. Wholeblood cyanide levels are the most commonly reported
values.17 The slow release of cyanide by the spontaneous
degradation of sodium nitroprusside, which is
increased by exposure to sunlight, also results in
delayed toxicity, particularly during prolonged or highdose infusions.18 There are multiple antidotes, along
with an active debate in the literature as to which one is
most effective.19 Proper airway support with 100%
oxygen is critical. Crystalloids and vasopressors
should be used for hypotension. Acidemia should be
treated with adequate ventilation with 100% oxygen
and sodium bicarbonate administration, as it enhances
the effect of nitrite and thiosulfate.20
The standard accepted antidote therapy for cyanide
poisoning in the U.S. has been developed by Chen and
colleagues in 1933.21-22 The antidotes contained in the
cyanide treatment kit include ampules of amyl nitrite
for inhalation, 10-mL vials of 3% sodium nitrite (300
milligrams), and 50-mL vials of 25% sodium thiosulfate
(12.5 grams). The sodium nitrite-thiosulfate antidote is
administered in a comatose, bradycardic patient with
a history of cyanide exposure.
NITRITES
The rationale for using nitrites is based on their
ability to form methemoglobin, which binds cyanide
more avidly than the ferric iron of cytochrome oxidase.
23
Also the vasodilatory effects are thought to possibly
contribute.24-25 Inhalation of the amyl nitrite ampule
generates approximately 5% methemoglobin while
sodium nitrite given IV generates approximately 8% to
20%.27 But nitrites can cause hypotension and excessive
methemoglobinemia.19,20,26 The pediatric dose of sodium
nitrite should be adjusted according to the patient’s
hemoglobin level.17,26
Sodium Thiosulfate
Following the administration of sodium nitrite,
sodium thiosulfate is infused. Sodium thiosulfate
enhances the activity of the enzyme rhodanese, which
catalyzes the transfer of sulfate from sodium thiosulfate
to cyanide to form thiocyanate, a less toxic form that is
excreted by the kidneys.19-21 Animal studies using lethal
doses of cyanide demonstrate that the therapeutic effects
of sodium nitrite and sodium thiosulfate are

59. Vivek Sharma--234--239.pmd

237

synergistic.20,21 It may also be useful therapy for victims
of inhalation injury where there is concern that the
induction of methemoglobinemia in the setting of carbon
monoxide exposure may further reduce oxygen
carrying capacity.27
Hyperbaric Oxygen
The role of hyperbaric oxygen for cyanide poisoning
are conflicting.28,29. Animal studies of cyanide poisoning
show no benefit of hyperbaric oxygen over 100%
oxygen.20
Other Therapies
Because of the side effects of nitrites, an effort has
been made to develop equally efficacious but less toxic
therapies.20 Hydroxocobalamin (vitamin B12a), 5 grams
(or 70 milligrams/kg) IV over 30 minutes), in
combination with sodium thiosulfate, has been
licensed as an antidote in France since 1996.
Hydroxocobalamin is a metalloprotein with a cobalt
center that binds cyanide, removing it from cytochrome
oxidase, forming cyanocobalamin, which is either
eliminated by the kidneys or the cyanide moiety is later
released to bind with thiosulfate, which is
coadministered with hydroxocobalamin. Because of its
low toxicity and its efficacy, it is thought to be ideal in
cases where the diagnosis is uncertain or in cases where
the induction of methemoglobinemia may be
detrimental.30,31
Dicobalt edetate, a cobalt compound with a high
affinity for cyanide18,20,21, is the first-line agent for the
treatment of cyanide poisoning in the United Kingdom.
The adult dose for dicobalt edetate is 300 milligrams IV
over approximately 1 minute.
Hydrogen Sulfide
Hydrogen sulfide is a colorless, flammable gas that
may be encountered in industries such as oil and gas
or as a natural product of organic decomposition, such
as sewer or manure gas.32 It is among the most common
causes of fatal gas inhalation exposures. It causes
disruption of oxidative phosphorylation through
inhibition of cytochrome oxidase aa3. Hydrogen sulfide
causes respiratory and ocular irritation.32 Treatment
begins with 100% oxygen and good supportive care
with administration of the nitrite component of the
cyanide antidote kit and withholding the thiosulfate
portion has also been recommended. The concept is
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that low level methemoglobin formation may enhance
conversion of sulfide to the less toxic
sulfmethemoglobin.

9.

CONCLUSION
We are constantly bombarded by toxins, whether
from industry waste; farmlands; or simply common
household detergents and other toxic substances like
spraying for insects. Eventually so many toxic and semitoxic substances build up in our bodies over time and
have various effects on our health and well-being. There
is a urgent need in future to minimize the industrial
waste instead of making newer drugs to treat their
toxicity.
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ABSTRACT
Background: hemolysis is a rare finding in patients with Aluminum phosphide (AlP) poisoning. In
this report a patient with the AlP poisoning and intravascular hemolysis will be presented.
Case Report: The patient was a 25 years old man who ingested three tablets (9gr) of AlP for suicide
attempt one hour before admission to poisoning emergency ward of Baharloo hospital in Tehran. He
had nausea, vomiting, heartburn, and mild metabolic acidosis on the arrival to the hospital. The
patient had no fever, loss of consciousness and respiratory distress. History of specific disease and
concomitant use of other drugs was not mentioned. Supportive care was done for the patient. He was
icteric and his serum bilirubin was increased and hemoglobin was decreased 24 hour after admission
during hospitalization. Laboratory tests were negative for hepatitis and liver, gall bladder and bile duct
ultrasound was normal. G6PD (glucose 6 phosphate dehydrogenase) deficiency was confirmed. The
patient was discharged with the good condition after a week.
Conclusion: Due to lack of other drug use and the underlying causes for hemolysis in this case, it seems
ALP should be added to the etiologies of hemolysis in patients with glucose 6-phosphate dehydrogenase
deficiency.
Keywords: Aluminum phosphide, Poisoning, Hemolysis, G6PD deficiency
INTRODUCTION
Aluminum phosphide (AlP) is a cheap and available
pesticide which is used more in countries such as India
and Iran for suicide [1, 2]. The phosphine gas (PH3) will
be liberated in the stomach if ALP becomes in contact
with water. The liberated phosphine inhibits
mitochondrial oxidative phosphorylation by effect on
cytochrome oxidase [3]. It also interferes with protein
synthesis and [3] produces the free radicals [4]. This
process ultimately led to multiple organ failure and
patients usually die due to cardiac shock, metabolic
acidosis, arrhythmia, and ARDS (adult respiratory
distress syndrome) [5].

esophageal stricture [7] and methemoglobinemia [8, 9]
respectively. In a review of the literature only three cases
of hemolysis have been reported after AlP poisoning in
patients with G6PD deficiency [6, 10, 11].
In this case report we introduce one AlP poisoning
patient with intra vascular hemolysis and G6PD
deficiency.
CASE REPORT

Uncommon complication reported after AlP toxicity
include gastroduodenitis, hepatitis, ATN, delayed

The patient was 25 years old man who dissolved
three tablets (9 gr) of aluminum phosphide in water
and then ingests two-thirds of it for suicide one hour
before admission to the emergency ward. Patients had
severe nausea and vomiting, heartburn and thirsty was
a primarily significant symptom. The patient had no
fever, loss of consciousness and respiratory distress.
History of specific disease was not mentioned. The
patient denied concomitant use of other drugs.
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He was fully conscious (GCS=15/15) on the
admission, but his blood pressure was low (90/40
mmHg). Garlic odor was felt through the patient’s
mouth. The patient’s general physical and neurological
examination was normal. Gastric lavage was performed
with the combination of normal saline and potassium
permanganate. Arterial blood gas (ABG) analysis
revealed a mild metabolic acidosis (pH=7.32, PaCo2=35

AlP poisoning is fatal in 70-80 percent of cases due
to the absence of specific antidote. Its treatment is more
supportive [1, 6].
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mmHg, Hco3=22 mEq/L,). Urine screen was negative
for drugs and other poisons. Patient’s laboratory
findings are presented in the table1. T Invert in leads
III, V1, V2 and V3 were seen in ECG. He was admitted
to the intensive care unit (ICU) and received two vials
(50 meq) of sodium bicarbonate bolus and one vial in
every 1 lit of serum. Two liters of normal saline
administered over an hour and the dopamine drip
began, too. Ten hours later the patient’s vital signs were
stable. He received magnesium sulfate, calcium
gluconate, vitamin E, and corticosteroids during
hospitalization.
Twenty four hours after admission he started
passing dark urine and became mildly icteric.
Hemoglobinura and hemoglobin drop (from 11.7 to 8.6
mg/dL) were recorded in the laboratory tests. Total
serum bilirubin and direct bilirubin were 13.1 mg/dL
and 2.0 mg/dL respectively. Anisocytosis, hypochroma
and microcytosis with bite cell were seen in the
peripheral blood smear. There was no active bleeding
from any site. Hemolysis was confirmed after doing
above test. Ultrasonography of the abdomen and pelvis,
were normal. HbsAg, HbcAb and HIV test were
negative. Direct and indirect Coombs test were
negative. The patient’s reticulocyte count was 0.7.
The G6PD deficiency was confirmed in further
evaluation.
Patient had also experienced an acute hemolytic
crisis five years ago after taking furazolidone in his
past medical history. Patient treated with corticosteroids
and 6 liters fluids in addition to sodium bicarbonate
(50 meq/L) daily. One unit of packed cell injected for
the patient during hospitalization.
On the sixth day after admission, laboratory tests
were normal and the patient was discharged from the
hospital after 24 hours.
DISCUSSION
Hemolysis is the rare complication of aluminum
phosphide poisoning [9] and few cases about this
complication have been reported [8, 9]. Although due to
in vitro studies do not seem that the phosphin gas
produced from aluminum phosphide can directly
induced hemolysis [12], but may cause severe cells
damages and may damage cell wall integrity by
inducing lipid peroxidation [13].
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Jaundice is seen in a small number of patients that
can induced by direct effect of toxin on hepatic cells or
hepatic damage due to hypo perfusion which induced
by shock [9, 14].
So far, three cases of aluminum phosphide poisoning
which presented with hemolysis in patients with G6PD
deficiency have been reported [6, 10, 11].
Several drugs induce acute hemolysis in G6PD
deficiency patients. Also acute processes such as fever
mentioned as an important factor for inducing acute
hemolysis in this patients. Among the toxins that cause
severe hemolysis in G6PD deficiency patients, arsine
gas can be noted [6].
The patient denied ingesting any other medications
that can cause hemolysis. Any drugs which cause
hemolysis was not prescribe to our patient during the
hospitalization period.
To justify the etiology of hemolysis in our patient
two points are noticeable. First, aluminum phosphide
may be as a reducing compound which may cause
hemolysis in these patients. This point was noted by
Sood and colleagues in their report [6].
The second point is that metabolic acidosis could
induce hemolysis like seen hemolysis in metabolic
acidosis in diabetic patients with G6PD deficiency [15].
Although in our patient, unlike the three cases reported
previously [6, 10, 11], severe metabolic acidosis did not seen.
Therefore due to the absence of previously published
clinical evidence in this area, and a few cases which
was reported previously [6, 10, 11], this hypothesis requires
further investigation and appears to be more
pronounced role for aluminum phosphide itself to
induce hemolysis in these patients.
CONCLUSION
Aluminum phosphide should be added to the list
of chemical substances which causes hemolytic crisis
in G6PD deficiency.
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ABSTRACT
Snake bite is a common medical emergency and one of the important causes of mortality and morbidity
in tropical region. The present study was conducted in the emergency department of B.C. ROY hospital,
Haldia, West Bengal to determine the incidence, other aspects of epidemiology and clinical manifestation
of snake bite cases from February 2011 to October 2011. 42 cases were reported during that period. The
victims of snake bite predominantly were male. Maximum number of snake bite cases were between the
age group of 31 to 40 yrs and of low socio-economic status. 66.66% cases were from rural area and
farmers were the most common victim (69.04%).
Keywords: Snake Bite, Incidence, Rural Areas, Purba Midnapur

INTRODUCTION
There are more than 3500 species of snakes but only
250 are venomous. In India about 216 species are found
of which 52 are poisonous and 15000 to 20000 people
die every year out of about 2 lakhs snake bite cases.
Only 5 of them are dangerously poisonous to man e.g.
King Cobra, common Cobra, common Krait, Russell’s
viper and Saw scaled Viper. The most common
poisonous snake is common krait. The king cobra lives
in the dense rain forest of the hills and is unlikely to be
met with.
A snake bite is an injury caused by a bite from a
snake often resulting in puncture wound inflicted by
the animal fangs and sometimes resulting in
envenomation. The majority of snake species are nonvenomous and they typically killed their prey by
constriction rather than venom. Venomous snake can
be found on every continent except Antarctica.
Although Haldia is a petro-chemical city but it is
surrounded by river at one side and large number of
population residing in rural area of Purba Midnapur.
B.C. ROY Hospital is a tertiary centre and main referral
centre for cases of snake bite in this region.
A large number of deaths can be prevented with
prompt treatment, timely administration of anti-venom
and other supportive measures. The outcome of snake
bites depend on numerous factors including the species
of snake, the area of body bitten, the amount of venom
injected and health condition of victim.
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So the present study has been taken to determine
the various aspects of snake bite incidence such as age,
sex, socio-economic status etc., and clinical
manifestation of snake bite at Haldia, Purba Midnapur,
West Bengal.
METHOD AND MATERIAL
All snake bite cases admitted at B.C. Roy Hospital,
Haldia from Feb 2011 to Oct 2011 were included in this
present study. During this period 42 snake bite cases
were admitted at B.C. Roy hospital. The data was
obtained from hospital case records, direct interrogation
from relatives, friends, person accompanying the
deceased and deceased itself. All the patients admitted
to B.C. Roy Hospital with snake bite were followed up
from the time of admission to throughout their stay in
hospital.
The information was collected in a performa
including age, sex, occupation, seasonal distribution
and clinical manifestation of snake bite etc. for each
case and was analyzed.
OBSERVATION
Period from Feb 2011 to Oct 2011, total 42 cases of
snake bite were admitted in B. C. Roy Hospital.
1. Total number of male patients admitted in hospital
due to snake bite were 27 (64.29%) and female 15
(35.71%).
2. 19 victims were aged between 31 to 40 yrs (45.23%)
and least number of cases were seen under the age
group of 10 (2.38%).

2/23/2013, 12:08 PM

244 Indian Journal of Forensic Medicine & Toxicology. January-June., 2013, Vol.7, No. 1

3. In present study 28 victims (66.66%) belong to rural
population and rest 14 (33.33%) urban.
4. In present series of study farmers were the most
common victims 29 (69.04%) followed by laborers
14.28%, house-wife 7.14% and unknown 9.52%
respectively.
5. Most snake bite cases were reported in the season
of monsoons (June to Sep) 30 (71.42%) followed by
summer (Feb to May) 10 (23.80%) and winter (Oct
to Jan) 2 (4.76%) respectively.

Table 2: Victim’s Occupation
Occupation

No. of Cases

Percentage

Farmer

29

66.04

Labourer

06

14.28

House Wife

03

7.14

Unknown

04

9.52

Total

42

99.99

Table 3: Seasonal Distribution of Snake Bites Cases
Season

No. of Cases

Percentage

Summer

10

23.80

6. Maximum incidence of snake bites were during day
time 28 (66.66%).

Monsoon

30

71.42

Winter

2

4.76

7. Lower limb were involved in maximum number of
cases 27 (64.28%) followed by upper limb 13
(30.95%) and trunk 2 (4.76%) respectively.

Total

42

99.98

8. Local and systemic sign of envenomation were
present in 23 cases (54.76%).

Day Time

Table 4: Diurnal Variation of Snake Bites Cases
Diurinal Variation

No. of Cases

Percentage

28

66.66

Night

14

33.33

Total

42

99.99

Table 5: Shows Site of Snake Bite
Area of Bite

No. of Cases

Percentage

Upper Limb

13

30.95

Lower Limb

27

64.28

Other Site

2

4.76

Total

42

99.99

Table 6: Shows Clinical Manifestation of Snake Bite
Cases:
Clinical Feature
Fig. 1. Showing Gender Incidence

No.of Cases

Percentage

Local (Swelling, Puncture
Wound Etc.)

08

19.04

Systemic (Neurotoxic, Ptosis,
Dysarthria Etc)

06

14.28

Combined

23

54.76

None

05

11.90

Total

42

99.98

DISCUSSION

Fig. 2:-showing Incidence of Age

Table 1: Showing area wise Distribution:
Area

No. of Cases

Percentage

Urban

14

33.33

Rural

28

66.66

Total

42

99.99
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In present study it was found that males were more
affected than female. The other studies shows similar
pattern. Hansdak SG., Lallar KS., Pokharel P.,
Shyangwa P., Karki P in their study showed that snake
bite were 2.5% more in males than in females and body
area maximum exposed for snake bites was the lower
limbs and maximum incidence occurred during
monsoons [4] which is consistent with the present
study.
In our study 17 victims were aged between 31 to 40
yrs (45.23%) which is consistent with other studies.
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According to study done by Albuquerque H.N.,
Fernandes A., Albuquerque I.C.S.; male were affected
more [5]. Maximum victims were of age between 30 to
39 yrs, lower limb were the maximum affected area.
Victims’ belonged maximum to rural areas and snake
bite cases were seen mainly during the rains. Age group
of 30 to 50 yrs with a peak incidence of the victims in
their third decade has been observed in the earlier
studies in India and South East Asian Region[8]. I n
the present series farmers were the most common
victims 29 (69.04%) followed by labourers 14.28%,
house-wife 7.14% and unknown 9.52% respectively.
According to Nucci Udaykumar C., ShahRajan K.,
Reddy K.S. Narayan, males were more affected, common
age group was 3rd decade, the body site most bitten was
the lower limbs, maximum victims were agricultural
workers and maximum belong to rural areas [7]. This
study is consistent with the present study.

and staffs of emergency department for their cooperation, support and constructive suggestion.
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CONCLUSION
The present study shows that males were more
affected than females. Maximum number of victims was
aged between 31 to 40 yrs. Maximum snake bite occurred
in outdoor especially in monsoon season, lower limb
was more affected.
Snake bite is a common medical emergency and one
of the important causes of mortality and morbidity in
tropical region. Each year tens of thousands of people
die from snake bites yet the risk of being bitten can be
lowered with preventive measures such as wearing foot
wear and avoiding areas known to be inhabited by
dangerous snakes.
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ABSTRACT
Determination of age is important in Medico legal work such as marriage contract, rape, kidnapping,
abetment of suicide, selling the minor female for prostitution, eligibility for employment and judicial
punishment. This study was carried out in adolescent to estimate the age by studying the growth and
development of third molar including the closure of root apex by radiographic examination of
mandibular third molar was carried out in two phases. In phase I, 100 adolescents between 15 and 20
years whose document of authentic age was available were included while in phase II, 40 adolescents
of unknown age were included and both the phases were categorized as group I:15 to 16 years, group
II:16 to 17 years, group III:17 to 18 years, group IV:18 to 19 years and group V: 19 to 20 years. In both the
phases radiographs of mandibular second and third molar were obtained additionally in phase II, xray of wrist, elbow and pelvis were obtained.
Our study showed that crown formation was completed in 15 years, formation of 1/3rd root completed
in 16 years, formation of 2/3rd root completed in 17 years, formation of complete root with open apical
foramen in 18 years and formation of complete root with closed apical foramen in 19 years. This
method of age determination appears to be more accurate.
Keywords: Age Determination, Molar Radiographs, Wrist, Elbow, Pelvis.

INTRODUCTION
The estimation of age is determined by four systems
such as bone development, secondary sex characters,
stature or weight and dentition.1,2 Dental maturation is
of particular significance for the timing of growth
changes of the dentition in the living and for aging
skeletal specimens when only jaws remain. 3,4, 5
Determination of age of an individual is one of the
important aspects in medico-legal work specially
between age 15 and 18 years as various provisions of
Indian Penal Code are pertinent to the age like marriage
contract, rape, kidnapping, abetment of suicide, selling
the minor female for the prostitution, eligibility for
employment, judicial punishment and so on. 6
Development of mandibular third molar varies between
12 and 27 years of age.7-10 Hence we designed the present
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study to estimate the age of an individual by studying
the growth and development of third molar including
the closure of its root apex of the adolescent individual
by radiographic examination of the mandibular third
molar, adopting the Bhat and Kamath method.11
MATERIAL AND METHOD
This study was carried out between June 2004
to January 2007 at the Department of Forensic Medicine,
Grant Medical College and Sir J J Hospital Mumbai.
The study was carried out in two phases. The selection
criteria in both phases were healthy adolescents
without any congenital or developmental defects,
nutritional deficiencies and endocrine diseases. In
phase I, 100 adolescents between 15 and 20 years were
included. The age of these individuals was determined
by obtaining the authentic age documents. In phase II,
40 adolescents of unknown age were included, these
cases were sent to us for age determination for medico
legal purposes. Both phases were divided into five
groups which comprised of group I :15-16 years; group
II :16-17 years; group III : 17-18 years; group IV :18-19
years and group V :19-20 years. In both the phases right
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lateral oblique intra-oral, peri-apical radiographs of
mandibular second and third molar were obtained.
Additionally in phase II antero-posterior and lateral
view X-rays of wrist, elbow and pelvis were obtained.
The staging of second and third molar from the X-ray
was carried out as indicated in Bhat and Kamath’s
staging system. In cases where the root development
had not reached midway between the two stages the
age was recorded as within ± 6 months. In those cases
where the root development reached midway between
two stages the age was recorded as within ± 1 year. In
those cases where the root development was beyond
midway but not reached the next stage the age was
recorded as more than ± 1 year.
The developmental status of third molar in phase I
and phase II was measured by a transparent graph.
The graph superimposed on radiographic picture of
second and third molar from which the length of root
or crown of second and third molar was measured in
sq. mm. In both the phases the length of crown of third
molar was measured (in stage 3 only) and the length of
root was measured (in stage 4 to 7). When the
measurement in transparent graph was found less than
half square, it was considered as one square. Statistical
analysis of the results was carried out by measuring
standard deviation (ó) and the ‘P’ value. In phase II the
additional X-rays taken were categorized into 3
radiological age groups which comprised of group I
:14 - 16 years; group II :16 - 18 years and group III :18 20 years. The findings of radiological age groups were
correlated with chronological age of mandibular third
molar.
RESULTS
9/100 cases in phase I study showed impacted tooth
hence were excluded from the study, thus a total number
of 91 cases were included in phase I. 2/40 cases in

phase II study showed impacted tooth hence were
excluded from the study, thus a total number of 38 cases
were included in phase II (Table 1). Table 2 shows stage
wise distribution of number of cases in phase I. 67(74%)
of 91 cases showed age difference of ± 6 months and
18(20%) cases showed age difference within ± 1 year
while in remaining 6(6%) cases showed age difference
of more than ±1 year. When size of crown and root of
third molar was analyzed by measuring standard
deviation (ó) and ‘P’ value, group I to group IV showed
significant age correlation with chronological age while
group V did not show significant age correlation. The
results of second molar tooth in all groups
(group I to V) did not show significant age correlation
with chronological age (Table 3). Table 4 shows stage
wise distribution of number of cases in phase II. 33 (87%)
of 38 cases showed age difference of ± 6 months & 4
(10%) cases showed age difference within ± 1 year while
in remaining 1(3%) cases showed age difference more
than ± 1 year. In phase II in which ages were not known,
when size of crown and root of third molar was
considered 8/38, 6/38, 11/38, 7/38, and 6/38 cases
showed findings similar to that of phase I study in
group I to group V respectively (Table 5). Similarly when
size of root of second molar was considered 7/38, 69/
38, 14/38, 6/38 and 5/38 shows finding similar to that
of phase I study in group I to group V respectively (Table
6).Table 7 showed age wise distribution of chronological
age with radiological age group in phase II. 7(18%) of
38 cases showed age correlation between 14 to 16 years
of radiological age group, 20(54%) of 38 cases showed
age correlation between 18 to 20 years of radiological
age group. The result of our study showed that crown
formation was completed in 15 years (stage 3),
formation of 1/3rd root completed in 16 years (stage 4),
formation of 2/3rd root completed in 17 years (stage 5),
formation of complete root with open apical foramen in
18 years (stage 6) and formation of complete root with
closed apical foramen in19 years (stage7).

Table 1: Agewise distribution of cases in phase I and phase II study.
PHASE I STUDY

PHASE II STUDY

Group

Age
group in
years

Total
No. of
cases

Cases with
impacted
third molar

Total
number of
cases
studied in
each group

Total
No. of
cases

Cases with
impacted
third molar

Total
No. of
cases
studied in
each group

Group I

15-16

14

Nil

14

07

Nil

07

Group II

16-17

20

1 (5%)

19

06

Nil

06

Group III

17-18

23

2 (9%)

21

15

1(7%)

14

Group IV

18-19

23

4 (17%)

19

07

1(14%)

06

Group V

19-20

20

2 (10%)

18

05

Nil

05

100

9 (9%)

91

40

2(5%)

38

Total
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Table 2: Correlation of assessed age from developmental status of mandibular third molar with chronological age
15 to 20 years of phase I study.(N=91)
Developmental
stage of
third molar

No. of cases
of particular
stage

Within
+/- 6 months

Correlationof age
Within
More than
+/- 1 year
+/- 1 year

Stage 3

11 (12 %)

09 (82 %)

02 (18 %)

00

Stage 4

20 (22 %)

13 (65 %)

06 (30 %)

01 (5 %)

Stage 5

22 (24 %)

15 (68 %)

05 (23 %)

02 (9 %)

Stage 6

19 (21 %)

14 (74 %)

03 (16 %)

02 (11 %)

Stage 7

19 (21 %)

16 (84 %)

02 (11 %)

01 (5 %)

91

67 (74 %)

18 (20 %)

06 (7 %)

Total

Table 3: Correlation of chronological age from developmental size of crown and root of mandibular third
molar of phase I study.(N=91)
Group

Age
Group

Crown root
of third molar
(No. of cases)

Standard
deviation
σ)
(σ

Probability
value
(P)

Statistical
significancy

Crow-root of
Standard
second molar
deviation
σ)
(Number of cases)
(σ

Probability
value
(P)

Statistical
significancy

Group I

15-16Years

Crown (10)
Root (4)

+/- 0.9189
+/- 0.5773

P < 0.001

Highly significant

Root (14)

+/- 2.43

P > 0.05

Not significant

Group II

16-17Years

Crown (1)
Root (18)

-+/- 2.5548

P < 0.001

Highly significant

Root (19)

+/- 2.07

P > 0.05

Not significant

GroupIII

17-18Years

Root (21)

+/- 2.8732

P < 0.001

Highly significant

Root (21)

+/-1.74

P > 0.05

Not significant

GroupIV

18-19Years

Root (19)

+/-3.0186

P < 0.001

Highly significant

Root (19)

+/-2.20

P > 0.05

Not significant

Group V

19-20Years

Root (18)

+/- 1.2994

P > 0.05

Not significant

Root (18)

+/- 1.57

P > 0.05

Not significant

Table 4: Correlation of assessed age from developmental status of mandibular third molar with chronological age
15 to 20 years of phase II study.
Total No.
of cases

Development
al stage

38

No. of cases of
particular stage

Correlation assessed age with
of chronological age

Stage 3

06 (16 %)

06 (100 %)

00

00

Stage 4

08 (21 %)

07 (87 %)

1(12%)

00

Stage 5

14 (37 %)

13(93%)

1 (7. %)

00

Stage 6

06 (16 %)

04 (67%)

1(17%)

1(17%)

Stage 7

04 (11%)

03(75%)

1(25%)

00

38

33(87%)

4(11%)

1(3%)

Total

Table 5: Correlation of chronological age group with size of crown and root of mandibular third
molar of phase II study.
Groups as per the size of crown and root

Group

Chronologic
al age group

15-16 Crown
6.20; +/-0.9189
Root 1.50; +/-0.5773

Group I

15-16 Years

7 (100 %)

00

00

00

00

Group II

16-17 Years

1 (17 %)

5 (83 %)

00

00

00

Group III

17-18 Years

00

1 (7 %)

11 (79 %)

2 (14 %)

00

Group IV

18-19 Years

00

00

00

5 (83 %)

1 (17 %)

Group V

19-20 Years

Total

16-17 Root
5.22 +/-2.5548

17-18 Root
7.19+/-2.8732

18-19 Root
12.52 +/-3.0186

19-20 Root
13.50 +/- 1.2994

00

00

00

00

5 (100%)

8 (21 %)

6 (16 %)

11 (29 %)

7 (18 %)

6 (16 %)

Table 6: Correlation of chronological age group with size of crown and root of mandibular second
molar of phase II study.
Groups as per the size of crown and root
Group

Chronological
age group

15-16Root
13.42 ; +/- 2.43

Group I

15-16 Years

7 (100 %)

00

00

00

00

Group II

16-17 Years

00

6 (100 %)

00

00

00

Group III

17-18 Years

00

00

14 (100 %)

00

00

Group IV

18-19 Years

00

00

00

6 (100 %)

00

Group V

19-20 Years

00

00

00

00

5 (100 %)

62. ashutosh-246-250.pmd

248

16-17 Root
13.60 ; +/- 2.07

17-18Root
14.76 ; +/- 1.74

18-19Root
15.52 ; +/- 2.20
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19-20Root
15.72 ; +/- 1.57
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Table 7: Correlation of chronological age group with radiological age group of phase II study.
Groups

Chronological
age group

No. of cases in
each chronological
age group

Radiological
age group
age group

Group I

15-16 years

07 (19 %)

14-16 years

06 (16 %)

Group II

16-17 years

06 (16 %)

16-17 years

23 (61 %)

Group III

17-18 years

14 (37 %)

18-20 years

09 (23 %)

Group IV

18-19 years

06 (16 %)

Group V

19-20 years

05 (13 %)

DISCUSSION
The age estimation in forensic context is an
important point when it comes to dichotomous question
<18 years vs >18 years. Nevertheless, it offers a unique
advantage over other teeth in that its development tends
to continue over a longer period and until a later age.11
Estimation of age of the individual by radiographic
study of third molar development is of value in giving
exact age of an individual.3,7-14 Dalitz7 estimated age of
846 cases by radiographic examination and in Indian
literature Bhat and Kamath11 studied 735 cases of age
determination. In present study age determination of
140 cases was carried out. Krailassiri et al13 had cross
sectional study of dental left mandibular panoramic
and hand-wrist radiographs of 139 Thai male and 222
Thai female. However we had the cross sectional study
of right intraoral peri-apical radiograph and anteroposterior and lateral view x-rays of wrist, elbow and
pelvis were obtained for ossification. In our study we
observed that the findings in chronological age group
were almost similar but the margin of error in
radiological age group was of 2 years. The author had
not applied the criteria of the size of crown and root of
mandibular third molar for the age assessment. So we
could not compare our findings with that of author
although his study might be clinically used a maturity
indicator of the pubertal growth period.
In some studies development of third molar was
earlier in females8,15,16 while no significant differences
was observed between different stages of root
development, though boys were ahead of girls.11,14 These
findings are consistent with our study.
In our study we found crown and root development
between 15 years and 19 years of age, these findings
are consistent with literature.10,14
A significant correlation between dental and skeletal
ages was seen in the present study. Bhat and Kamath11
reported a similar correlation. The mean age for the third
molar developmental stages in the present study
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No. of cases in
each radiological

seemed to be in same range as mentioned by Bhat and
Kamath11 and Kullman15. For the age estimation the
criteria of developmental status of mandibular third
molar is useful but when the size of crown or root of
mandibular third molar is included then the definite
opinion about age can be obtained.
CONCLUSION
For assessment of age when ossification criteria was
considered, series of radiographs are required and the
margin of error was two years but when developmental
status along with the size of crown and root of third
molar was considered only single radiograph was
required and the margin of error was six months on
either side and is cost effective. This study provides
more validity to Medico legal opinion by reducing the
margin of error.
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ABSTRACT
Iniencephaly is an unusual malformation of variable incidence with involvement of the occiput (inion)
and the brain. The features are: (1) Imperfect formation of the base of skull; (2) Rachischisis; (3)
Retroflexion of the spine. We present a case report that illustrates the morphological features of
iniencephaly. A multipara with 22 weeks gestation and history of gestational diabetes had a twin
gestation with intrauterine death of both fetuses detected by ultrasound. An autopsy performed revealed
one twin had features of iniencephaly while the other was morphologically normal. Iniencephaly is
incompatible with life and its etiology is unknown requiring further experimental studies.
Keywords: Iniencephaly, Intrauterine Death.
INTRODUCTION
Iniencephaly was named by Saint-Hilaire (1836)
who had observed three fetuses with this unusual
malformation. The term ‘Iniencephaly’ denotes that the
occiput (inion) and the brain are the structures
principally involved. Subsequently, Ballantyne (1904)
set forth the following three cardinal signs as criteria
for the diagnosis of this malformation:(1) Imperfect
formation of the base of the skull, mainly in the vicinity
of foramen magnum; (2) Rachischisis of varying degree;
and (3) Retroflexion of the whole spine, which forces
the face of the fetus to look upwards and its head to
pass directly on to the lumbar region.1
Reports of the incidence of iniencephaly vary greatly.
It was reported to be one in about 65,000 among 130,030
pregnancy terminations in India (1960). It is a very rare
congenital abnormality with a 0.1-10 of 10,000
prevalence.2,3 Iniencephaly is much more common in
females than in males and the sex ratio is 0.28. The
predilection of iniencephaly for females could be
explained by either of two possibilities: (1) its true
higher occurrence in females; (2) a higher antenatal
mortality of male iniencephalic embryos or fetuses.
Evidence for either explanation is lacking.

previous abortions. She had not had any antenatal
check-ups. As ultrasound done revealed a twin
gestation with intra-uterine death of both the fetuses
and polyhyadraminos labor was induced. An autopsy
was performed and it revealed that both the fetuses were
males. The first twin weighed 550gms and had the
following abnormalities: (1) Fusion of the occipital
bones, (2) Excessive hair over neck and back, (3)
Retroflexion of the head, (4) Absent neck region, (5)
Spinal retroflexion, (6) Cephalocele, (7) Palatal
anteversion and (8) Bilateral pulmonary hypoplasia.
Histopathological examination of the organs revealed
normal morphology. The second twin weighed 450gms
and was morphologically normal (Figure 1 & 2)

The following report illustrates the morphological
features of a case of iniencephaly.
CASE REPORT
A 28 year old female with a period of gestation of 22
weeks complained of decrease in fetal movements and
mild abdominal discomfort. She was a multipara, with
diabetes mellitus with one live healthy female child
delivered by caesarean section. She had no history of
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Fig.1. Twin pregnancy with one iniencephalic fetus and one
normal fetus
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mandible, cleft lip and palate, bifid uvula, deformed or
low set ears, rashischisis, fusion or deficiency of the
ribs, abnormal lobation or ectopia of the lungs,
misplacement of the heart and other cardio-vascular
anomalies, diaphragmatic hernia, multiple spleen,
single umbilical artery, omphalocele, gastroschisis, situs
inversus, horse-shoe or ectopic or polycystic kidneys,
undescended testis, imperforate anus, arthrogryposis,
accessory digits, club-feet, hypertrichosis and inverted
nipples.1,5
Fig. 2: Fetus with features of Iniencephaly

DISCUSSION
Iniencephaly has been divided into two types,
namely iniencephalous clausus without encephalocele,
and iniencephalous apertus with encephalocele
protruding from the foramen magnum.
The Klippel-Feil syndrome, which is characterized
by shortening of the neck as a result of abnormalities of
the cervical and sometimes also upper thoracic
vertebrae, anteriorly directed face, high position of the
scapulae, fusion of the ribs and kyphosis or scoliosis,
has been considered a mild form of iniencephaly. The
Klippel-Feil syndrome, however, is usually compatible
with postnatal life while children with iniencephaly
are almost always stillborn.
Grossly in cases with iniencephaly there is the
characteristic retroflexion of the head and absence of
the neck. In cases of iniencephalous apertus, an
encephalocele protrudes from the widely open foramen
magnum, occasionally extending to the lower lumbar
region. Iniencephalous clausus is not associated with
encephalocele. The hair in the parietal area is often
sparse, but is abundant over the neck and back.1,4,5 There
is a cleavage of the occipital region of the skull and
fusion of the occipital bone with the dorsal elements of
the cervicodorsal vertebrae. The vertebral column is
short and lordotic. The brain tissue is almost always
abnormal in its cellularity and organization. The
ventricles maybe dilated with thinning of the cortex.
The spinal cord is usually defective. Associated
malformations are observed in the central nervous
system as well as various other systems. The other
malformations observed are: anencephaly,
encephalocele, hydrocephaly, cyclopia, absence of
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The differential diagnosis includes Klippel-Feil
syndrome (shortness of the neck associated with fusion
of cervical vertebrae), anencephaly, and a cervical
myelomeningocele. The differentiation between
iniencephaly clausus and Klippel-Feil syndrome is
difficult and controversial. Some authors feel that
Klippel-Feil syndrome may be the mildest form of
iniencephaly. The distinction between iniencephaly
apertus and anencephaly with spinal retroflexion
relates to the time of onset. Anencephaly arises prior to
the closure of the cephalic neural folds at 24 days
gestation. Iniencephaly, on the other hand, arises after
the cephalic neural tube has closed.1,5
In the prenatal diagnosis hyadramnios is a frequent
complicating feature, especially in cases of
iniencephalous apertus, and usually induces
premature labor. The levels of alpha-feto protein are
also elevated. In the present case also polyhyadramnios
was diagnosed on ultrasonography. Maternal diabetes
and clomifene intake also increases the risk of
iniencephaly.1,2,5 In the present case, history of maternal
diabetes was present.
Iniencephaly is a neural tube defect. The time of onset
is probably only a few days later than anencephaly.1,5
Iniencephaly is common in cases of low parity and low
socioeconomic status. Seasonal and yearly variations
also exist.5 It can be diagnosed by prenatal ultrasound
and is incompatible with survival after birth, being
either still born or dying within a few hours of birth.
Iniencephaly apertus is always fatal in the neonatal
period. Four cases of long-term survival of
iniencephalus clausus have been reported, although
in these cases, the deformity was minimal and they
should probably have been classified as Klippel-Feil
syndrome.2,5
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The cause of this malformation is unknown,
requiring further experimental studies. This
malformation permits full anatomical investigation due
to their prenatal mortality, it should be possible to obtain
more information on its occurrence and pathogenesis,
and provide some clue as to its etiology.1

3.

4.
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ABSTRACT
The case of a 07 year-old Indian female found dead at the second floor of a new building construction
site, at Mumbai, in an semi-nude state with blood stains at mouth and ears. The scene investigation and
autopsy findings suggested a sexual assault with multiple injuries over body with ligature mark
around neck. The approach to the post-mortem examination using different laboratory tests was
reviewed. The present report suggests the importance of autopsy examination in rape victim associated
with multiple injuries and ligature strangulation with special reference to acid phosphatase test.
Keywords: Autopsy, Multiple injuries, Ligature strangulation, Rape victim.

INTRODUCTION
Sexual assault is usually an un-witnessed crime.
Therefore, forensic investigation and identification of
the spermatozoa and semen on the specimen collected
from the vagina of female victims plays an extremely
important role in the court testimony to confirm the
recent episode of sexual intercourse. In fact, microscopic
visualization of the spermatozoa is a gold standard
method to prove that the female victims had recently
been violated. However, if the male offender is a
vasectomized or an azoospermic individual, it is
impossible to prove the recent sexual event by
identification of the spermatozoa and this may let the
offender go free. In the US, the reported frequency of
azoospermia is 1% to 9% in seminal stains or swabsexamined sexual assault cases and the frequency of
contraceptive vasectomy has been estimated to be
750,000 to 1,000,000 per year. (1,2) The vaginal aspirate
should be sent to a forensic laboratory to determine the
presence of acid phosphatase. High concentrations of
this enzyme are found in prostatic secretions, and the
presence of acid phosphatase is a good indicator of
recent coitus. Acid phosphatase activity decreases with
time and is usually absent after 24 hours. Qualitative
testing may reveal activity for a longer period of time.
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(3,7)

Acid phosphatase detection was the most valuable
technique, but its use is limited in time.(4) However,
according to scientific results, acid phosphatase test is
only a presumptive test or a screening test and it is
rapidly degraded in normal vaginal environment.
Therefore, it can be detected for only a short duration
after sexual intercourse.
(9-14)

Thus our study emphases on autopsy
examination of rape victim corroborated with different
laboratory tests and circumstantial evidence.
CASE REPORT
A 07 year old Mumbai female was found dead at the
second floor of a new building construction site, at
Mumbai, in an semi-nude state with blood stains over
the body, tight ligature around neck with knot, white
skirt with chocolate colour flowers design, white colour
underwear at the level of legs with blood stains at mouth
and ears. The scene investigation was performed on
the night of January 26th, 2009, around 09:00 PM.
Examination of the deceased body revealed well built,
marked pallor. A genital injury associated with ligature
strangulation was observed over the neck.
External evidence of injuries was noted as
1. Ligature mark 14 cms, on the neck anteriorly below
thyroid cartilage, 8 cms below chin, 4 cms above
suprasternal notch, horizontal in direction,10 cms
below the left ear, 8 cms below right ear, extends
postero laterally, being deficient posteriorly (9cms),
the width varies from 1 cms to 3 cms. In addition
another ligature mark 6 cms, extends obliquely
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upwards upto right ear tragus. Multiple pressure
contused abrasions at the ligature mark and its
surrounding, dark red in colour. The ligature mark
was dry, hard, skin deep, dark red in colour. Neck
circumference 23 cms. Height of body 121 cms.
2. Contusion under upper and lower lips of size
4x0.5cmsx muscle deep, horizontal.
3. Crescentic abrasion of size 0.6 x0.2 cms, 1.5 cms
below left maxillary prominence.
4. Abrasion of size 0.4 x0.2 cms, 4 cms below left
maxillary prominence.
5. Abrasion of size 0.3x0.3 cms, 4.5 cms below left
maxillary prominence.
6. Contusion under scalp of size 6cmsx5cmsx
periosteal deep on left occipital region.
7. Old healed abrasion of size 1x1 cms over left knee
antero-medially with brownish scab.
Special examination of the genitalia revealed
1. Tare of hymen at multiple areas, with blood stains.
2. Contusion at vulva left lower area, measuring
0.3 x0.3 cmsx muscle deep.

Fig. 2. Ligature strangulation with injuries over right side of
neck.

3. Contusion at vulva left lateral area, measuring 1 x
0.5 cmsx muscle deep.
4. Vaginal mucosa congested.
5. Abrasion around the cervical os.

Fig. 1. Contusion under lips with abrasions over face.
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Fig. 3. Ligature strangulation with injuries over left side of
neck.
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injuries which could explain the homicidal manner of
death. Special examination of the female genital organs
revealed torn hymen, contusion at vulva, congested
vaginal mucosa and abrasion around cervical os, which
supported the suspicion of the victim’s recent sexual
episode prior to death. Examination of the internal
organs provided a benefit for establishing the cause of
death as forceful sexual assault with ligature
strangulation associated with multiple injuries. The
victim being the paediatric age group probably unable
to defend herself from the offender.
A wet-mount
sperm examination of vaginal aspirate shows motile
sperm on the slide if less than three hours have elapsed
since ejaculation.(3,7) If sperm are seen, their motility and
number per high-power field should be documented.(6)
However autopsy was performed (approximately 12
hours after death) wet mount was not carried out.

Fig. 4. Injuries over genital area with tare of hymen.

Subsequent autopsy (approximately 12 hours after
death) revealed linear vertical fracture of the 3rd and 4th
tracheal ring. Fracture of greater cornu of Hyoid bone
bilaterally with hemorrhage of the neck muscles.
Intralobar and subpleural petechae hemorrhage,
subarachnoid haemorrhage of size 3 x 4 cms over
occipital region extending towards left parietal region.
Uterus of size 1.5x1.5x1 cms with intact adnexa. Other
organs were without special note.
The cause of death was reported as forceful sexual
assault with ligature strangulation associated with
multiple injuries. The manner of death was homicide.
Toxicological studies does not reveal the presence of
ethanol or any drug. The post-mortem vaginal swab
reveals positive for acid phosphatase test.

A high incidence of sexual dysfunction during rape
has been reported, with roughly 50 percent of assailants
experiencing impotence or ejaculatory dysfunction.
Penile penetration and ejaculation in a body orifice
occurred in only one-third of sexual assaults victims.(4)
The determination of presence of acid phosphatase in
vaginal aspirate is a good indicator of recent coitus.
Acid phosphatase activity decreases with time and is
usually absent after 24 hours.(3,7) Our report shows
genital injuries with positive acid phosphatase test. This
confirms the penile penetration and ejaculation.
Similarly Positive acid phosphatase test, confirms that
victim was sexually assaulted for no longer period than
24 hours.
CONCLUSION
1) The present report suggests the importance of
autopsy examination in rape victim corroborated
with different laboratory tests and circumstantial
evidence helps the Law and order to convict the
accused.
2)

The chemical / forensic laboratories must be
updated with latest techniques and equipments for
elaborate analysis of the evidentiary exhibits sent
for examination by trained personal in sexual
assault cases.
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DISCUSSION
According to investigation of the crime scene, the
victim was found dead, with a semi-nude state, which
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