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Editorial
ACID THROWING: A CAUSE OF CONCERN
Acid throwing, date and gang rape, sexual violence at workplace, female feticide and forced abortion, honor
killing, bride burning and dowry death are a few crimes against women attracting national and international
attention and focus of the modern world.
Acid throwing, also called an acid attack [1] or Vitriolage, is a form of violent assault [2] defined as the
act of throwing acid or a similarly corrosive substance onto the body of another "with the intention
to disfigure, maim, torture, or kill." [3] Perpetrators of these attacks throw acid at their victims, usually at their faces,
burning them, and damaging skin tissue, often exposing and sometimes dissolving the bones. [4] The most common
types of acid used in these attacks are sulfuric, nitric, or hydrochloric acid. [5] The long term consequences of these
attacks may include blindness, as well as permanent scarring of the face and body, [6, 7, 8] H along with far-reaching
social, psychological, and economic difficulties. [3]
According
to
researchers
and
activists,
countries
typically
associated
with
acid
assault
include Bangladesh, India,Pakistan, Cambodia, Vietnam, Laos, Hong Kong China, the United Kingdom, Kenya, South
Africa, Uganda and Ethiopia. [5]
Health effects:
The most notable effect of an acid attack is the lifelong bodily disfigurement. Consequently the victim is
faced with physical challenges, which require long term surgical treatment, as well as psychological challenges, which
require in-depth intervention from psychologists and counselors at each stage of physical recovery.[14] These farreaching effects on their lives impact their psychological, social and economic viability in communities.[3]
Medical:
The medical effects of acid attacks are extensive. As a majority of acid attacks are aimed at the
face,[16] several articles thoroughly reviewed the medical implications for these victims. Severity of the damage
depends on the concentration of the acid and the period of time before the acid is thoroughly washed off
with water or neutralized with a neutralizing agent. The acid can rapidly eat away skin, the layer of fat beneath the
skin, and in some cases even the underlying bone. Eyelids and lips may be completely destroyed, the nose
and ears severely damaged. [9] & the acid attack victims also face the possibility of septicemia, renal failure,
skin depigmentation, and even death. [11]
Psychological:
Acid assault survivors also face many mental health issues upon recovery. One study showed that when
compared to published Western norms for psychological well-being, non-Caucasian acid attack victims reported
higher levels of anxiety, depression, and scored higher on the Derriford appearance scale, which
measures psychological distress due to one's concern for their appearance. Additionally, the women reported
lowered self-esteem according to the Rosenberg scale and increased self-consciousness, both in general and in the
social sphere. [12]
Social:
In addition to medical and psychological effects, many social implications exist for acid survivors, especially
women. For example, such attacks usually leave victims handicapped in some way, rendering them dependent on
either their spouse or family for everyday activities, such as eating and running errands. These dependencies are
increased by the fact that many acid survivors are not able to find suitable work, due to impaired vision and physical
handicap. This negatively impacts their economic viability, causing hardships on the families/spouses that care for
them. Moreover, acid survivors who are single when attacked almost certainly become ostracized from society,
effectively ruining marriage prospects. [13]
Prevention:
Research has prompted many solutions to the increasing incidence of acid attacks in the world. Many
countries look to Bangladesh, whose rates of attack have been decreasing, as a model, following their lead in many
legislative reforms. [14] However, several reports highlighted the need for an increased, legal role of NGOs to offer
rehabilitation support to acid survivors.[3] C Additionally, nearly all research stressed the need for
stricter regulation of acid sales in order to combat this social issue. [3, 10, 14]
Role of NGOs:
Many non-governmental organizations (NGOs) have been formed in the areas with the highest occurrence
of acid attacks to combat such attacks. Bangladesh has its Acid Survivors Foundation, which offers acid
victims legal, medical, counseling, and monetary assistance in rebuilding their lives. [14] Similar institutions exist in
Uganda, which has its own Acid Survivors Foundation,[18] R and in Cambodia which utilizes the help of Cambodian
Acid Survivors Charity. [3] NGOs provide rehabilitation services for survivors while acting as advocates for social
reform, hoping to increase support and awareness for acid assault.
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Indian acid attack survivor Shirin Juwaley founded the Palash Foundation [16] to help other survivors with psychosocial rehabilitation. She also spearheads research into social norms of beauty and speaks publicly as an advocate for
the empowerment of all victims of disfigurement and discrimination
Regulation of Acid Sales:
A positive correlation has been observed between acid attacks and ease of acid purchase. [14]
Sulfuric, nitric, and hydrochloric acid are most commonly used and are all cheap and readily available in many
instances.
Due to such ease of access, many organizations call for a stricter regulation on the acid economy. Specific actions
include required licenses for all acid traders, a ban on concentrated acid in certain areas, and enhanced system of
monitoring for acid sales, such as the need to document all transactions involving acid. [3]
Treatment:
Treatment for burn victims remains inadequate in many developing nations where incidence is high.
Medical underfunding has resulted in very few burn centers available for victims in countries such as Uganda, [10]
Bangladesh and Cambodia. In addition to inadequate medical capabilities, many acid assault victims fail to report to
the police due to a lack of trust in the force, a sense of hopelessness due to the attackers ‘impunity, and a fear of male
brutality in dealing with their cases. [14] Most of the female victims suffer more because of police apathy in dealing
with cases of harassment as safety issues as they refused to register a police case despite the victim being attacked
thrice before meriting police aid after an acid attack.
Epidemiology:
According to researchers and activists, countries typically associated with acid assault include Bangladesh,
India, Pakistan, Nepal, Cambodia, Vietnam, Laos, Hong Kong, China, the United Kingdom, Kenya, South Africa, Uganda,
and Ethiopia. However, acid attacks have been reported in many other countries around the world and the anecdotal
evidence for acid attacks exists in various other regions of the world. However, despite such widespread
occurrence South Asian countries maintain the highest incidence of acid attacks in the world. [14]
Gender
Women are at an increased risk of acid violence in certain countries, such as Bangladesh and India.[22]
Another factor that puts victims at increased risk for an acid assault is their socioeconomic status, as those living
in poverty are more likely to be attacked. [13] Additionally, all three nations with the most noted incidence of acid
attacks - Bangladesh, India, and Cambodia - are ranked 93rd, 114th, and 104th, respectively, out of 134 countries on
the Global Gender Gap Index, a scale that measures equality in opportunities between men and women in
nations.[14]
Acid attacks are often referred to as a "crime of passion," fueled by jealousy and revenge.[16] Actual cases
though, show that they are usually the result of rage at a woman who dares to refuse the advances of a male. For the
country of Bangladesh, such passion is often rooted in marriage and relationships. One study showed that refusal
of marriage proposals accounted for 55% of acid assaults, with abuse from husband/family member (18%), property
disputes (11%) and refusal of sexual or romantic advances (2%) as other leading causes.[ 12] Additionally, the use of
acid attacks in dowry arguments has been reported in Bangladesh, [ 13] with 15% of cases studied by the Acid
Survivors Foundation citing dowry disputes as the motive. [14] The chemical agents most commonly used to commit
these attacks are hydrochloric acid and sulfuric acid. [15]
India
The Thomson Reuters Foundation survey[ 17] says that India is the fourth most dangerous place in the
world for women to live in as women belonging to any class, caste or creed and religion can be victims of this cruel
form of violence and disfigurement, a premeditated crime intended to kill or maim her permanently and act as a
lesson to "put her in her place". In India, acid attacks on women who dared to refuse a man's proposal of marriage or
asked for a divorce are a form of revenge. The number of acid attacks have been rising [18] in India. There are no
official figures available but it is estimated that here are, 1000 acid attacks a year in India. [19]
Acid attacks in India, like Bangladesh, have a gendered aspect to it: analyses of news reports revealed at
least 72% of reported attacks involved women. [14] However, unlike Bangladesh, India's incidence rate of chemical
assault has been increasing in the past decade, with a high 27 reported cases in 2010. Altogether, from January 2002
to October 2010, 153 cases of acid assault were reported in Indian print media while 174 judicial cases were reported
for the year of 2000. However, scholars think that this is an underestimation, given that not all attacks are reported in
the news, nor do all victims report the crime to officials.[14] Motivation for acid attacks in India mirrors those in
Bangladesh. 34% of the analyzed by print media in India cited rejection of marriage or refusal by women of sexual
advances as the cause of the attack and dowry disagreements have been shown to spur acid attacks. Land, property,
and/or business disputes accounted for 20% of acid assaults in India from 2002 to 2010.
Legislation in India
India's top court has ruled that authorities must regulate the sale of acid used by jilted boyfriends and
others to attack women. The Supreme Court's ruling on July 16, 2013 comes after a particularly notorious incident in
which four sisters suffered severe burns after being attacked with acid by two men on a motorbike. An acid called
"Tezaab", which is designed to clean rusted tools but is often used in the attacks, can currently be bought across the
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counter. The Supreme Court has directed the states and union territories to issue licenses to retailers selling acid
after the government said it will categorize acid as poison. The court said anyone under the age of 18 will not be able
to purchase acids like hydrochloric, sulfuric and nitric. Shops will have to keep details like the quantity sold and the
addresses of buyers, who will need to present photo identification to purchase acids.“Over the counter sale of acid is
completely prohibited unless the seller maintains a log/register recording the sale of acid,” the Supreme Court said.
Retailers will have to declare the amount of acid being stocked, to the police, the court said. Failure to do so would
lead to undeclared stock being confiscated and a fine of up to 50,000 rupees. In its order, the Supreme Court said that
acid attacks become a non-bail able offense and said survivors should receive 300,000 rupees in compensation, a
third of which must be given within 15 days of the attack.
Following the gang rape of a 23-year-old student on a bus in Delhi late last year, India’s Parliament
approved a bill strengthening laws on assaults against women. Acid attacks were included in the bill and made a
criminal offense with a minimum 10-year prison term. [20]
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Abstract
A prospective study involving 805 medicolegal cases was
carried out between mid-2009 to early 2012 keeping in
mind lateralization or “sidedness” of injuries and applying
this concept to injuries suffered in accident cases and assault
cases and finding if there is any difference between the two.
This perhaps is first of the studies done to study different
patterns of injuries focusing on the side of body being
inflicted with injury whether right or left sided rather that
Dr. Arsalaan F Rashid
the pattern of injury, of which many studies are available. An
important conclusion of this study is that in road traffic
Phone: +91-97969-63052
accident cases the injuries happen to occur mostly on
dominant right side of body (lower limbs) in right hand side
Email: afrashid@gmail.com
driven vehicles where as in assault cases the injuries on the
victim happen to be common on non dominant left side
(head) of the body suggesting an interesting analogy that ;
Are humans instinctively built to hurt another human on
most vulnerable vital area of body as in case of assaults and
conversely are they built to withstand mortal injuries
instinctively by exposing their non vital dominant areas of
body to maximum and lethal impacts as in case of road
traffic accidents ?
Keywords: Accident, assault, sidedness of injuries,
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vital, dominant, instinctively.

Introduction
Injury by definition means that there is
a body lesion due to an external cause, either
intentional or unintentional, resulting from a
sudden exposure to energy (mechanical,
electrical, thermal, chemical or radiant)
generated by agent–host interaction.[1]
Accidental and assault injuries have different
mechanisms of occurrence and extent, pattern,
mortality or morbidity may or may not be the
same. Many studies have laid emphasis on
epidemiological aspects of these injuries like
road conditions, wearing of protective gear like
helmets, drinking habits and its influence
especially during driving in road traffic
accidents, diurnal variations etc. Similarly
linkages of social aspects like domestic violence,
psychiatric undercurrents especially to assault
cases are there. Although lateralization of
injuries inflicted by different mechanisms is

very rare in literature but some studies suggest
left sided predominance of injuries in assault
cases.
Material and Methods
This is a prospective study involving 805 medico
legal cases conducted by analyzing medico legal
reports, police records and in-patient outpatient records of the subjects involved in the
study. The study was conducted in a rural
medical institution in northern Indian state of
Haryana between mid-2009 to late 2012. A total
of 854 cases were analyzed, out of which as per
exclusion criteria 49 cases were rejected as the
injuries were not a direct consequence of either
road traffic accident or due to assaults
(interpersonal
violence).While
taking
predominance of injuries into consideration the
sidedness of injuries was confirmed and
recorded only when major injury was located on
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that side (left or right) of the body or the
number of injuries when taken in toto was more
on that side of the body. When injuries were
approximately distributed on both sides and
when no major injury was present on either side
then injuries were labeled as “both sided”.
Table 1.Gender distribution of Injuries as Per
Causative Mechanisms
Accident
Assault
No.
%
No.
%
Males
479 83.45 193 16.55
Females 95 16.55 38 16.45
Total
574 71.30 231 28.69
X2 = 0.004, P = 0.95
Table 2. Pattern of Injury in Accident and
Assault Cases
Accident
Assault
No.
%
No.
%
Head
107 18.59 56 24.03
Face
85 14.80 33 14.53
Neck
6
0.98
7
3.10
Chest
28
4.91
18
7.94
Abdomen
27
4.70
25 10.27
Upper limbs 131 22.87 44 19.18
Lower limbs 165 28.80 41 17.82
Pelvis
25
4.35
7
3.10
Total
574
231
X2 = 28.2, P = 0.0002
Table 3. Lateralization of Injuries
Accident
Assault
No.
%
No.
%
Right sided 315 54.88 89 38.53
Left sided 163 28.39 116 50.22
Both sided 96 16.72 26 11.26
Total
574
231
X2 = 34.7, P < 0.0001
Observation and Results
Out of 805 cases 574 cases were related to road
side accidents (71.304%) and 231 cases
belonged to assault category (28.696%) (Table
1). It was observed that in 574 accident cases
479 were males (83.45%) and 95 were females
(16.55%) (Table 1).
The predominant part of body injured in
accident cases were the lower limbs 165 cases
(28.80%) followed by upper limbs 131 cases
(22.87%), head 107 cases (18.59%), face 85
cases (14.80%), chest 28 cases (4.91%),
abdomen/back 27 cases (4.70%), pelvis 25
cases(4.35%) and neck 6 cases (0.98%) (Table
2). The pattern of injuries was somewhat
different in assault cases. In this category, head
was the most predominant body part to be
affected with 56 cases (24.03%) followed by
upper limbs 44 cases (19.18%), lower limbs 41
cases (17.82%), face 33 cases (14.53%),
abdomen and back 25 cases (10.27%), chest 18
cases (7.94%), neck and pelvis with 7 cases

(3.10%) (Table 2).In assaults, a significantly
higher number of injuries were seen in the head,
neck, chest and abdomen; whereas upper and
lower extremity injuries were more in accidents.
The conclusions vis-à-vis lateralization of
injuries was significant and noteworthy. In 574
road side accident cases 315 subjects showed
right sided predominance of injuries (54.878%),
163 subjects (28.397%) showed left sided
predominance and 96 subjects (16.724%) had
injuries on both sides of body (Table 3). This
was different from injuries observed in assault
cases were 116 subjects (50.216%) had left
sided predominance of injuries, 89 subjects
(38.528%) had right sided predominance and
26 subjects (11.256%) had injuries equally
distributed on both sides of the body (Table 3).
These results suggest that in accidents body is
more prone to get injuries on right side of body
where as in assaults the injuries are more
directed towards the left side of the body.
Discussion
Worldwide estimates suggest that injuries have
carved a major niche among the major health
problems.[2] Recent estimates suggest that
around 5 million people die each year around
the world due to injuries. Indian estimates
suggest injury ranks next only to diarrheal
disease and respiratory infections.[3,4] Road
traffic accidents as per this study contribute to a
major injury burden on the population under
consideration.
Males predominate females irrespective of the
cause of injury. These results are similar to
those obtained in numerous national and
international studies.[5–10] One of the factors
for preponderance of injuries amongst males
may be the fact that in majority of cases they are
the sole earning members of the family and
therefore get exposed to traffic and foreign
environment outside home, the female being
confined to household jobs only. This is further
reinforced by the fact that commonest injuries
suffered by females are due to domestic
violence.[11,12]
In road side accidents the appendicular skeleton
especially the lower limbs happens to be the
most injured part. This is in stark contrast to
assault related events were the most affected
part happens to be the axial skeleton especially
the head followed by the arms. Many studies
have suggested that head may be the prime spot
of target of an assailant because of its
vulnerability and importance.[13–17] The large
number of upper limb injuries may reflect a
tendency on the part of the victim to defend
themselves by using their arms, or the result of
the assailant or defendant striking the other
person.[14,18,19]
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An important finding of this study is the
preponderance of injures on the right side of the
human body in case of road side accidents
where as a reverse is true in cases of injuries
suffered in assaults due to interpersonal
violence. This is noteworthy as very little data is
available in literature regarding lateralization
(right or left sidedness) of injuries.
There are a few studies which comment about
the sidedness of injuries. A study from California
on maxillofacial injuries related to domestic
violence
suggests
a
left
sided
preponderance.[13] A South African study on
stab wounds noted that 65% injuries occurred
on the left side, presumably due to the more
common right-handedness of the assailants.[20]
It has been observed in Bern, Switzerland
that76% of the fractures occurred in the middle
and upper facial skeleton with a predominance
of 2:1 for the left side.[21] Researchers from
Bristol, England noted that left-sided facial
injuries were more frequent than right-sided,
and this almost certainly reflects that most
assailants are right-handed.[22] A 5-year study
in Nigeria on ear trauma patients due to assaults
reported that left sided injuries had 58.54%
predominance over right sided ones.[23] A
Turkish study on penetrating thoracic assault
cases revealed that left sided injuries
outnumbered right sided injuries with a margin
of 1.8:1 because culprits were mostly right
handed.[24]
Others from Denver[25], Sri Lanka[26] and
Jaipur[27] have also reported that the assault
related injuries are primarily left-sided
corresponding to the right hand usage of the
victim. Many authors from Sweden[28–31],
Helsinki[32], Sheffield[33], USA[34] have found
that left side of the face was the most common
site of soft-tissue injuries and zygomaticoorbital fractures. This has been attributed to the
fact that most of the assaults are by punching;
most people are right handed and directed
blows to the left side of the victim. However,
only two authors have found the injuries are
almost equally distributed on both sides, with
no left or right-sided dominance, in case of jaw
fractures due to assault[35] and accidental ear
injuries.[36]
A future study on injuries sustained in Indian
right hand side driven vehicles in comparison
with European and American left hand side
driven vehicles could further establish whether
there is any relation between the side of drive
and occurrence of injuries. A major concept
following the results of this study follows is that;
is it an inbuilt instinct in human nature to hurt
another human on non-dominant most
vulnerable part of the body like head as has

been observed in case of assaults? and
conversely; Is it also an inbuilt defense
mechanism in human being to avoid getting
mortal injuries by exposing his non vital
dominant part of body like right limbs to life
threatening injuries as has been observed in
case of road traffic accidents?
A
multivariate
analysis
model
or
Forensiometrics was developed by Karlsson to
be used as an aid to successful discrimination
between homicidal and suicidal deaths; with
high sensitivity and specificity.[37] Similar
models need to be developed for differentiation
of homicidal and accidental injuries.
Conclusion
This study, among the few such studies in
medical literature, by direct comparison of
injuries related to road traffic accidents and
assaults due to interpersonal conflicts;
highlights the significant differences between
the two. While road traffic accidents and
assaults both are more common in males, in
almost equal proportions (male: female ratio of
5:1); males probably being exposed more to
vagaries of life than females. Road traffic
accidents happen to cause maximum injuries to
lower limbs (appendicular skeleton) while
assaults happen to cause maximum injuries to
head (axial skeleton).In road traffic accidents
injuries predominate on right side while in
assaults the injuries are more on left side.
Keeping a bias of predominant right handedness
of majority of human population in mind as to
the causation of injuries on left side of human
body and a right handed driven vehicle as per
Indian road driving laws as to causation of
injuries on right side of the body, the study
provides for sufficient ground to establish a
pattern in sidedness of injuries. This is thus an
important variable in the differentiation
between homicides and accidents.
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Introduction
Since time immemorial, mankind
has been using fire to add to his comforts.
But it has also added to his miseries by
increasing the risk of burns to his body,
property, etc. Burn injuries are one of the
leading causes of death in all medico-legal
cases in India and are the most common
manifestation of dowry death. Infection of
the burn injury leading to septicemia is the
main cause of death, after the initial period
of shock. In India, about 60,000 people
suffer from burns annually, more than
50,000 come to hospitals and about 10,000
succumb to thermal injuries.1 Moreover, the
incidence of burnt wives, whether suicidal,
homicidal or accidental, has become
endemic to Indian society. The reasons for
this endemic are manifold like dowry,
marital infidelity, sexual jealousy, and
oedipal dominance of mother in-law over
the grooms, etc.2
Burn injuries have long been
described as among the most serious

injuries to affect a man.3 The most common
manner of burns is accident.4 Burns are a
significant mode of suicide and homicide
the world over. They are the 4th most
common type of trauma worldwide,
following traffic accidents; falls and
interpersonal
violence5
and
have
tremendous medico-legal importance. The
etiological factors of burn injuries vary
considerably in different communities and
regions and hence the need for detailed
epidemiological studies to understand the
problem status in different regions.
Methodology
The present retrospective study was
carried out in the Department of Forensic
Medicine & Toxicology, Government
Medical College & Hospital, Chandigarh
during the period from 1st January 2011 to
31st July 2013 and includes a total of 381
cases of death due to burn injuries, brought
to the mortuary of the hospital for medico68
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legal postmortem examination. The
information regarding age, sex, residence,
marital status, occupation, religion, date and
time of time of incidence, date and time of
death, etc was gathered from the police
inquest papers, hospital records and the
case files. The information was compiled,
tabulated and analyzed.
Observations:
A total of 2042 medico-legal
autopsies were conducted by the
department during the period of study.
Deaths due to burns comprised 381 (19%)
cases.
The age group of 21-30 years
accounted for the maximum number of
cases, 149 (39%), followed by the age group
31-40 years, 92 (24%) and the 11-20 years,
76 (20%). In the males, the age group of 2130 years, 47 (34%) was followed by the 3140 years, 43 (31%) and then by the 41-50
years, 20 (14%) cases. However, in the
females, the age group 21-30 years, 102
(42%) was followed by the 10-20 years
group, 57 (24%) and then by the 31-40
years group, 49 (20%) cases. The male:
female ratio in death due to burns was 1:
1.7 (Figure 1)
About half (189 cases, 49.6%) of the
deaths due to burns were accounted for by
married females, while married males
comprised only 25% (97cases). Of the
married victims, males comprised 33% (97
cases), while in the unmarried category,
they comprised 42% (37 cases). On the
whole, married victims accounted for 286
(75%) deaths, while in females, 78%
victims (189) were married. (Figure 2)
Seventy percent of male victims and
64% of the female victims of death due to
burns were from the rural background.
Overall, 66% of the victims were from the
rural background (Table 1)
Maximum victims were Hindus, 234
(61%), followed by Sikhs, 129 (34%) and
the least number were Muslims, 18 (5%).
(Figure 3)
Occupation wise, 80% (112) of the
male victims were in service – either
government or in private as compared to
14.5% (35) females. Sixty six percent (158)
of the females were housewives, and of the
married female victims, 84% were

housewives. Even in the category of
‘students’, females outnumbered males by
3.8: 1(Figure 4)
Kitchen was the most common place
of occurrence, accounting for overall 76%
(256) deaths, which was the same in the
“female” victims, 186 cases. In the case of
males, about 1/3rd , 45 incidence of fires
occurred outside their homes, while in
females, it was just 05% (11), the rest
occurring inside the homes – either parental
or marital or in-laws. (Figure 5)
Kerosene/ kerosene stove was the
cause of fire in 245 (64%) cases, while gas
stove/ cylinder was involved in 47 (12%)
cases and anghiti/ chullha in 24 (06%). All
in all, the universal source of fire in the
household for cooking purposes was
responsible for 316 (83%) instances of the
victims catching fires. Fire due to electricity
was responsible for 4% cases while bidis/
cigarettes (lit and forgotten) were
responsible for 01% cases. (Figure 6)
As per history given to the police
and the treating doctors and the doctors
conducting the postmortem examination,
81% (308) cases of deaths due to burns
were accidental in nature, 10% (39) were
suicidal and 7% (28) were homicidal.
Gender-wise, there was not much difference
in the deaths alleged to be accidental,
between the 2 genders (1: 1.5). However, in
case of suicidal & homicidal burns, females
far outnumbered males, 72% & 89%,
respectively. (Figure 7)
As per the total body surface area
(TBSA) involved, 22% (85) victims had 6170% TBSA, followed by 71-80% TBSA in
17% (64) cases. Gender wise, in case of
males, there was no variation in the number
of cases with 51-60% to 91-100% burns,
each category accounting for about 15%
cases. In case of females, however, 27%
(64) victims had burns covering 61-70%
TBSA. Seven percent (26) victims who
succumbed to burn injuries had a TBSA of
<40%. (Table 2)
Maximum patients, 102 (24%),
survived for more than a week before
succumbing to the burns. Fifty seven (15%)
survived for up to 5 days, while 47 (12%)
survived for up to 5 days. Thirty one (08%)
died within the 1st 24 hours of sustaining
burn injuries. (Figure 8)
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Cause of death was given as Burns
shock in 31 (08%) cases, Toxemia & shock
in 67 (18%) cases and Septicemia in 269
(71%) cases. (Figure 9)
Discussion:
Fire is a necessary evil and mankind
has been suffering its devastating
consequences even before the primitive
man discovered its use for his comforts.
Burn injuries and their morbidity/
mortality are prevalent the world over but
they have a unique distinction and
significance in the Indian subcontinent.
Here, the majority of the victims are women
and of them, married outnumber the rest by
a great margin6,7 and a huge chunk of these
incidents get labeled as
“Kitchen
Accidents”.8
Burns are the only unnatural cause
of death in India in which females
outnumber males by a large margin.9 In the
present study, females accounted for 63%
of the victims. Similar findings, suggesting
‘female dominance’ was observed in studies
in
Delh10,
Maharashtra11,
Kanpur12,
13
14
Haryana , Manipal , West Bengal15,
Assam16 and even Pakistan17, our erstwhile
neighbor. This is in contrast to the figures
from Imphal18, or from other countries19-20,
which showed male preponderance.
Overall, the most common age
group involved, in the present study was
the 21- 30 years group, accounting for 39%
of the cases. However, there was a distinct
difference in the age groups involved among
the genders. In the males, the age group of
21-30 years was followed by the 31-40
years and then by the 41-50 years, while in
the females, it was followed 1st by the 10-20
years group and then by the 31-40 years
group. Half of the deaths due to burns were
accounted for by married females, while
married males comprised only ¼ th of the
cases. On the whole, married victims
accounted for 75% deaths, predominantly
females.
Maximum victims were Hindus,
followed by Sikhs and the least number
were Muslims. Eighty percent of the male
victims were in service – either government
or in private as compared to 15% females.
Of the married female victims, 84% were
housewives. Kitchen was the most common

place of occurrence, accounting for overall
76% deaths. In the case of males, about
1/3rd , incidence of fires occurred outside
their homes, while in females, it was just
5%. Kerosene/ kerosene stove and the
other sources of fire in the household for
cooking purposes were the predominant
cause of the victims catching fires.
Eighty one percent of deaths due to
burns were accidental in nature and there
was not much difference in the deaths
alleged to be accidental, between the 2
genders; however, in case of suicidal &
homicidal burns, females far outnumbered
males. Majority of the victims, 40%, had
burn injuries covering 61 – 80% of the total
body surface area.
In one of the previous studies by the
author21, females accounted for 68% of the
cases, the most common age group for
males was the 31 – 40 years and for the
females, it was 21 – 25 years and nineteen
percent of the victims sustained burn
injuries to 41- 50% TBSA.
Dasgupta
and
Tripathi22 reported that out of 87 burnt
married females autopsied, 95% belonged
to Hindu religion. Only 3.5% were Muslims
and 1% came from Sikh community. They
found that largest number of burn deaths
were due to match-stick flame (36%)
followed by cooking with wood (29%),
stoves (18%), angithi/coke oven (12%) and
kerosene lamps (6%). In their study, 85%
cases of burnt wives were between the age
of 16-30 years and the rest 15% were
beyond the age of 30 years. Kamran Soltani
et al23 observed the highest incidence of
burns in the age group of 16-25 years.
Dalbir Singh14 reported that most burn
deaths occurred in the age group of 21-40
years (67%), with female preponderance
(61%) in all age groups except in the
extreme age groups.
Natu et al24observed that 15-50% of
body surface was burnt in 40% female
victims and 50% or more in 36% female
victims and that the accidents of cloths
getting ignited from a naked flame (mainly
of primus stove) occurred when the utensils
were lifted from the stove with the help of
end of the sari worn by the victims
themselves. Out of 409 cases of married
female burn victims, it was observed that
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J Punjab Acad Forensic Med Toxicol 2013;13(2)

the pressure stove was the source of fire in
about 129 cases, fire wood, gas or petrol in
78 cases, kerosene lamp in 61 cases, match
sticks in 3 cases and in rest of the victims
some other factors were responsible. Nearly
in all cases (male as well as female) cotton
fabric, as commonly used by the people, was
responsible for catching the fire.
According to Kumar et al25, the
largest number of burn incidents in married
women were due to kerosene stoves - 31%,
followed by chulha 26%, match sticks 22%,
kerosene lamps 15%. They reported that
majority of the victims sustained burns in
the kitchen.
Conclusion:
The observations of the present
study that half of the total victims of the
burn injuries comprised of married women,
76% of the instances of fire occurred in
kitchens and that in case of females, 95%
burn injuries were sustained inside the
homes, cast a major doubt on the history
that these were mere “kitchen accidents”
and stress on the fact that an ulterior
motive is at play. Any reasonable person
will be compelled to ‘upgrade’ these
instances out of the purview of “household/
kitchen accidents”.
Suggestions:
1. The investigating/ law enforcing
agencies should look beyond just
labeling these incidents as mere kitchen
agencies. In his study in Manipal13, Rao
found that in 22% of cases of alleged
“stove burst”, no kerosene stove was
found and that the family was using
cooking gas.
2. Strict implementation of the Anti-dowry
Act would go a long way in bringing
down the incidence of these ‘accidents’.
3. Mass and effective education programs
by various sources of multi-media –
short films, docu dramas, radio and
television advertisements, etc are a
must.
4. Following the safety instructions like
putting the lights off while going out,
wearing tight and cotton cloths while

cooking, not leaving a fire source
unattended etc. will definitely help to
reduce the incidence of burn injuries.
5. As the saying goes… prevention is better
than cure and effective prevention
requires a good understanding of the
major risk factors.
6. Government, NGOs and other welfare
organizations need to intensify their
efforts in raising the awareness level of
the public at large.
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Table 1: Rural / Urban Distribution of Cases
Area
Male (N =
Female (N =
Total (N =
140)
241)
381)
No.
%
No.
%
No.
%
Rural 98
70.0/
154 63.9/
252 66.1
38.9
61.1
Urban 42
30/
87
36.1/
129 33.9
32.6
67.4
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Survival
Period
<1hr
1-6hr
6-12hr
12-24hr
1days
2days
3days
4days
5days
6days
7days
>7days

Table 2: Survival Period
Male (N =
Female (N
Total (N =
140)
= 241)
381)
No.
%
No.
%
No.
%
03
02.1
07
02.9
10
02.6
05
03.6
05
02.1
10
02.6
02
01.4
08
03.3
10
02.6
00
00.0
01
00.4
01
00.3
17
12.1
21
08.7
38
10.0
19
13.6
10
04.1
29
07.6
04
02.8
13
05.4
17
04.5
09
06.4
18
07.5
27
07.1
17
12.1
40
16.6
57
15.0
22
15.7
25
10.4
47
12.3
13
09.3
20
08.3
33
08.7
29
20.7
73
30.3 102 24.1
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Introduction
A poison is defined as the substance,
which is capable of producing injury or
death when absorbed, introduced in to or
brought in contact with a living being.
Hence, a poison can be defined as a
substance that is capable of producing
detrimental effects on a living being. The
word poison is derived from the Latin word
potus meaning ‘to drink’. Potus became
potio and then poison in old French – a
drink that could harm or kill.1
Poisoning is a global problem, and
its incidence and trends vary from place to
place There has been substantial increase in
the incidence of poisoning cases all over the
globe, more so, in the developing countries.

Poisoning or drug abuse has become a
serious problem in India. It has gradually
increased in the last 5-10 years. The main
reason, being the absence of strict control
over the sale & storage of poisonous
substances. Out of all unnatural deaths,
around 20% are due to poisoning.
Material and Methods
This retrospective study was
conducted in the Department of Forensic
Medicine & Toxicology, Govt. Medical
College & Hospital, Chandigarh, during the
period from January 2003 to December
2012. The reports of the 1145 cases of
deaths due to poisoning brought to the
mortuary for medico-legal autopsy were the
subjects of the study. The age and sex of the
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deceased, their marital and socio-economic
status, type of poison consumed, manner of
death, etc. were ascertained from the
autopsy records and the hospital records.
Observations
During the period under study, a
total of 5189 medico legal autopsies were
conducted by the department, of which
1145 (22.1%) were alleged poisoning
deaths. The percentage of the poisoning
deaths showed a variation from 14.4%
(2011) to 30% (2004). There was no trend
regulating this variation. Of the 5189 total
cases, males comprised 3777 (72.8%) cases,
the male: female ratio being 2.7:1; while
they accounted for 73.2% poisoning cases.
There was a steady increase in the number
of autopsies conducted by the department
throughout the period of study, from 6.5%
in 2003 to 15.8% in 2012, an increase of
about 250%. (Table 1)
The most common age group
involved, both in males and females, was
the 21 – 25 yrs, accounting for 235 (28%)
cases, and 99 (32.2%) cases, respectively,
followed by the age group 26 – 30 years
(147, 17.5% cases) and 31 – 40 years (98,
11.7%) in males, while in females, it was the
16 – 20 years (71, 23% cases) and the 26 –
30 years (44, 14.3% cases). Least number of
cases, in both sexes, was the age group of
>60 years, accounting for 0.7% cases in
males and 0.6% cases in females,
respectively. The age group, 21 – 40 years,
the most active period of life, accounted for
62% cases in males and 59% cases in
females. (Figure 1)
Five hundred and forty three (65%)
of the male victims were from rural
background, while the number, in case of
females, was 173 (56.4%). Again, in the
males, the number of married victims was
more from rural background as compared
to urban, 3:2; while in the females, married
victims far outnumbered the unmarried,
both in rural (3:1) as well as the urban
(2.3:1) background. The rural: urban ratio
of the total cases was 1.7:1. (Table 2)
Chandigarh accounted for 1/3rd of
the cases being brought for medico-legal
autopsy to the department, followed by
Punjab (29%), Haryana (27%), etc. (Table
3)

`
Alminium Phosphide was the most
common
poison
consumed,
being
responsible for 619 (54%) deaths, followed
by the household insecticides, which were a
distant second at 253 (22%) deaths.
Alcohol, on its own, or in combination with
various drugs, was responsible for 77
(9.2%) deaths in males. No females were
involved in such deaths. Again, drugs of
abuse, either singly or in combination,
accounted for 6.4% deaths in males only.
Deaths due to snake bite accounted for a
significant 4% (43) cases. Even after
chemical analysis and histopathological
examination, it was not possible to give a
definite opinion regarding the cause of
death in about 9.5% (109) cases of alleged
deaths due to poisoning (Figure 2)
Suicide was the most common
manner of poisoning death, accounting for
1048 (91.5%) cases, followed by accident,
59 (5%) cases. Homicide accounted for 10
(0.9%) deaths, while in about 2.5% cases,
the manner of poisoning was not clear.
(Table 4)
Year-wise, in case of males, there
was not much variation as regards
aluminium phosphide (Al. Phosph.)
poisoning, which was almost constant at 53
– 54% cases, the least number of poisoning
cases being observed in the year 2006,
49.5% and the maximum being in the year
2012, 59%. However, in case of female
victims of aluminium phosphide poisoning,
the variation ranged from 50% (2005, 2007
& 2011) to 68% (2003). In case of
insecticide poisoning, it ranged from 15.4%
(2009) to 25.4% (2005) in males and 15.2%
(2012) to 36% (2997). Least number of
deaths due to alcohol were seen in 2012
(3%) and maximum in 2005 (10.5%).
Females were not involved in deaths due to
alcohol Alc., either alone or in combination
with other drugs (Drgs.). Poisoning deaths
due to corrosives ranged from 0% to 8%
(2008) in males and 0% to 6.5% (2005) in
females. There were no cases of deaths due
to snake-bite in males in the years 2004,
2005 & 2008 and 2004, 2005, 2007, 2008 in
females. Maximum cases of snake-bite
deaths were seen in 2010 (10%) in males
and inn 2011 (9.4%) in females. (Table 5)
Discussion
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The incidence of unnatural deaths is
showing a steadily increasing trend over the
years. These results are in conformity with
the other workers.2-6
The maximum incidence of death
due to poisoning was found to be in the age
group 16-30 years with male predominance
(male: female ration being over 2:1) is again
in conformity with the study of other
worker. 7-15 The highest incidence of
poisoning in the age group 16-30 years is
due to the fact that this age is the most
active and energetic in terms of studies and
business etc., thus exposed to maximum
stress and hazards. Similarly the highest
incidence of poisoning amongst male could
be accounted to more exposure to the stress
and strain of life and interpersonal conflicts
as seen in study of Sharma8 & Rostrup.14
The menace of dowry is one of the
major reasons of committing suicide
amongst the married females. The married
persons outnumbered the cases of
poisoning and the ratio of married:
unmarried victims of poisoning of rural
background were nearly 2:1. This may be
attributed to early marriage and the burden
of added liabilities and disharmonious
relations in the family amongst the married
persons which make them more vulnerable
to resolve to the means to end their lives,
poisoning being the most preferred means
to make an end of life.
The neighboring states, Punjab and
Haryana, being agriculture states with the
majority (75-80%) of the population
residing in villages. Poisoning cases were
predominately from rural background
comprising of 716cases (74.2%), the
reasons being easy availability of the poison
and increasing financial burden on farmers
and other rural people. This correlates with
the observations made by Singh7, Rostrup14,
Senanayake15, Dhattarwal16, Aggarwal17,
Gargi.18
So far as the manner of death due to
poisoning is concerned, suicidal poisoning
was the most common mode of poisoning
which accounted for 95.1 % of the total
cases of poisoning. The highest incidence of
suicidal poisoning is attributed in inability
to cope up with the extremely competitive
indifferent and materialistic modern
society.

Out of the total positive cases of
poisoning, Aluminium Phosphide (ALP)
(one of the most commonly cased agrochemical in the region) was detected in
majority (54.06%) of the cases followed by
organo- phosphorus compounds, ethyl
alcohol and other uncommon poisons.
Conclusion
The
following
conclusion
can
be
summarized from the present study:
1.
The cases of death due to unnatural
causes are showing increasing
trend.
2.
The most commonly involved age
group is from 11 to 30 years.
3.
The incidence of poisoning is more
amongst males, the male: female
ratio being 2.72:1.
4.
The married persons of both sexes
are affected more, in rural as well as
urban population.
5.
Rural population is more affected by
poisoning with the ratio of rural:
urban cases of poisoning 1.67.
6.
Suicidal
poisoning
was
the
commonest manner of poisoning
constituting about 95% of the
victims of poisoning.
Suggestions:
1.
Primary
Health
Centre
and
Communities Hospitals should be
well equipped with infrastructure,
man-power and other facilities
required for the treatment of
poisoning, so as for early treatment
can save many lives.
2.
The general physicians must be
adequately trained and provided
with sufficient clinical experience to
treat patients of common poisonings
in the region.
3.
Separate toxicology unit should be
established in the hospital at the
tertiary level having all the essential
and recent means to treat cases of
poisoning
and
for
research
purposes.
4.
Poison Information and Control
Centre on the pattern of AIIMS, New
Delhi and Cochin (Kerala) is the
need of the hour and the same
would be of great help for the public
towards prevention and control of
poisoning in the region.
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5.

“Over the counter sale’ of these toxic
compounds must be banned. To
prevent poisoning due to pesticide
and insecticide, the Govt. should
bring suitable legislation for sale
and storage of these compounds.
Even The Supreme Court of India
has given notice to the Govt. of India
for a ban on the use of insecticides
and pesticides on vegetables and
fruits
6.
Suitable alternatives (harmless for
human-being) to the highly toxic
compounds
(pesticides
and
insecticides) should be looked for
and research for the same should be
supported by the Government.
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Fig 2:

Commonly consumed Poisons

Table 1: Sex wise percentage of cases
Year
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
Total

Male
No.
%
243
71.9
256
71.8
266
70.2
314
68.6
355
70.0
362
76.7
352
70.3
401
68.1
601
78.1
627
76.7
3777 72.8

Total Cases
Female
No.
%
95
28.1
101
28.3
113
29.8
144
31.4
152
30.0
110
25.3
149
29.7
188
31.9
169
29.1
191
23.3
1412 27.8

Total
No.
%
338
6.5
357
10.9
379
11.6
458
14.0
507
15.5
472
14.5
501
15.4
589
18.1
770
14.8
818
15.8
5189 100

Male
No.
%
63
70.8
74
69.2
67
69.1
91
75.8
100
73.5
54
67.5
74
65.5
69
67.7
79
71.2
167
83.5
838 73.2

Poisoning Cases
Female
Total
No.
%
No.
%
26
29.2
89
26.3
33
30.8
107
30.0
30
30.9
97
25.6
29
24.2
120
26.2
36
26.5
136
26.8
26
32.5
80
16.9
29
34.5
103
20.6
33
32.3
102
17.3
32
28.8
111
14.4
33
16.5
200
24.5
307 26.8 1145 22.1

Table 2: Marital status of fatal poisoning cases in the rural and urban areas
Males
(n=838)
Females
(n=307)
Total
(n=1145)

No.
%
No.
%
No.
%

Married
326
60.0

Rural
Unmarried
217
40.0

Total
543
64.8

Married
136
46.1

Urban
Unmarried
159
54.0

Total
295
35.2

128
74.0

45
26.0

173
56.4

93
69.7

41
30.3

134
43.8

454
69.6

262
30.4

716
74.2

229
53.4

200
44.6

429
25.8

Table 3: Catchment areas of the hospital
States of domicile (present)
Chandigarh
Punjab
Haryana
Himachal Pradesh
Uttar Pradesh

Number
379
332
293
80
61

Cases of fatal poisoning (n = 1145)
Percentage
33.1
29.0
25.6
07.0
05.3
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Table 4: Manner of fatal poisoning deaths
Manner of Death

Male (n = 838)

Female (n = 307)

Total (n = 1145)

No.

%

No.

%

No.

%

Suicides

772

92.1

276

89.9

1048

91.5

Accidents

43

05.1

16

05.2

59

05.2

Homicides

06

00.7

04

01.3

10

00.9

Unknown

17

01.8

11

03.3

28

02.5

Table 5: Year wise consumption of fatal poisons
Fatal poisons consumed
Year

Al. Phosph.

Insecticides

M

M

F

F

Alcohol

Alc. + Drug

M

F

Misc. / Drgs

Corrosives

Snake bite

No def Opn

M

F

M

F

M

M

M

F

F

F

Total
M

F

2003 (n =
89)
No.

34

17

14

05

05

00

03

00

00

00

00

01

06

02

01

01

63

26

53.1

68.0

21.9

20.0

07.8

00

04.7

00

00

00

00

04.0

09.4

08.0

01.6

03.9

71.9

28.1

38

17

17

08

07

00

03

00

01

02

02

02

00

00

06

04

74

33

51.4

51.5

23.0

24.2

09.5

00

04.1

00

01.4

06.1

02.7

06.1

00

00

08.1

12.1

69.2

30.8

36

15

17

06

07

00

00

00

00

02

00

02

00

00

07

05

67

30

53.7

50.0

25.4

20.0

10.5

00

00

00

00

06.7

00

06.7

00

00

10.5

16.7

69.1

30.9

45

18

20

07

08

00

03

00

05

01

01

00

01

01

08

02

91

29

49.5

62.1

22

24.1

08.8

00

03.3

00

05.5

03.5

01.1

00

01.1

03.5

08.8

06.9

75.8

24.2

53

18

22

13

09

00

02

00

03

01

00

00

01

00

10

04

100

36

53.0

50.0

22.0

36.1

09.0

00

02.0

00

03.0

02.8

00

00

01.0

00

10.0

11.1

73.5

26.5

27

15

12

07

04

00

00

00

00

00

02

00

00

00

09

04

54

26

50.0

57.7

22.2

26.9

07.4

00

00

00

00

00

07.7

00

00

00

16.7

15.4

67.5

32.5

38

17

16

06

03

00

02

00

03

01

02

01

02

02

08

02

74

29

51.3

64.1

15.4

27.3

07.7

00

02.7

00

04.1

02.6

02.7

02.6

02.7

05.1

10.8

06.9

65.5

35.0

37

18

15

07

00

00

02

00

04

00

02

01

07

03

02

04

69

33

53.6

54.5

21.8

21.2

00

00

02.9

00

05.8

00

02.9

03.0

10.1

09.1

02.9

12.1

65.4

34.6

42

16

16

09

03

00

05

00

02

00

00

00

04

03

07

04
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32

53.2

50.0

20.3

28.1

03.8

00

06.3

00

02.5

00

00

00

05.1

09.4

08.9

12.5

71.2

28.8

99

19

31

05

05

00

06

00

02

01

02

00

08

03

14

05

167

33

59.3

57.8

18.6

15.2

03.0

00

03.6

00

01.2

03.0

01.2

00

04.8

09.1

08.4

15.2

83.5

16.5

449

170

180

73

51

00

26

00

20

08

11

07

29

14

72

35

838

307

53.6

55.4

21.5

23.8

06.1

00

03.1

00

02.4

02.6

01.3

02.3

03.5

04.6

08.6

11.4

73.1

26.9

%
2004
(n=107)
No.
%
2005
(n=97)
No.
%
2006
(n=120)
No.
%
2007
(n=136)
No.
%
2008
(n=80)
No.
%
2009
(n=113)
No.
%
2010
(n=102)
No.
%
2011 (n =
111)
No.
%
2012 (n =
200)
No.
%
Total
(n=1145)
No.
%
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A random autopsy study of 500 cases for age
determination from sternum was conducted in the
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Introduction
Article 6 of the Universal Declaration
of Human Rights[1]states that everyone has
the right to recognition everywhere as a
person before the law. Therefore, every
citizen of a member state of the United
Nations has a right to possess his personal
identity, unquestioned.
In India, owing to its rapid
decomposition in the hot seasons, or through
damage caused by wild animals when exposed
on the outskirts of a village, the identification
of a dead body sometimes becomes very
difficult. So, it is essential for a dead body to
be thoroughly identified and the proof of
corpus delicti to be established before a
sentence is passed in murder trials, as
unclaimed, decomposed bodies, or portions of
a dead body, or even bones are sometimes
brought to support the false charges. Also the
assailants cannot be held guilty of murder
until it is not possible to hold that the person
is dead and it will be imprudent to pass an
irrevocable sentence.[1]

Age
The age of the subject at death is usually
more important than the stature and the sex
as the most vital indication of identity which
excludes a sizable portion of the population
and narrows down the field of investigation
whether the context is bioarchaeological,
paleontological or forensic in nature.
Determination of age at death from adult
skeleton is one of the most important
objectives of forensic medicine. Unless the age
of a person is determined, the identity of a
person live or dead stands incomplete.[2]
The estimation of skeletal age falls into
various groups, which have marked
differences in both method and accuracy. At
present generally, skeletal age determination
is considered to be one of the best methods. It
includes age determination from:1) The skull and pelvis
2) The sternum and clavicle
3) The Long Bones
4) And the Vertebrae.
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It is well known that starting from the
intrauterine life up to 20-21 years of age,
there is gradual increase in the linear
dimension of the long bones of the body, thus
age can be calculated but up to a certain
period of life, which is as long as the bone
continues to grow in length.[3]
The changes occurring on the articular
surface of the symphysis pubis are however
considered the best index for ageing the
skeleton but the deviation is greater in female
than with the male symphysis on account of
parturition trauma which may be difficult to
assess[4,5]. It was found that pubic bones
showed overage with Todd’s criteria, whereas
the same specimen showed underage with
McKern and Stewart criteria.[6]
Opinions based on fusion of epiphysis
of the bones are more trustworthy. However,
it is certainly not conclusive and a slight
variation in that opinion is always possible, it
is generally accepted as the best available test
for the determination of age of the human
beings. It is difficult to achieve an accuracy of
even five years after the full permanent
dentition and fusion of all centers of
ossification –that is, at about 23 to 25 years.
Since estimate should be based upon more
than one indicator and the skeletal remains
are often incomplete, the availability of a
variety of methods that are applicable to
different skeletal elements is essential.[7]
More so, Pioneers in the field of skeletal age
determination, Todd and Stewart made it very
clear that every bone has the potential to
show the effects of age.[8, 9]
In this regard sternum was chosen because it
has been established to be a perfect bone to
show the advancement of age. Also, it
appeared to fit Howell’s criterion of showing
advancements of age rather than the effects of
“function and stress”.[10]
In spite of the fact that morphology of
different Organs and parts of the skeleton is
well known; data on the sternum morphology
is still insufficient. A number of workers
studied the old parameters of sternum and
also tried some new osteometric parameters,
but could not establish any new commendable
parameter. The fact still remains, even today
after almost two centuries that we still cannot
read with confidence, the signs of ageing
displayed in the joints of sternum with 100%
accuracy. There is not a single parameter by

which a forensic expert can pin point with
confidence the age of the given sternum,
although the need has existed, all this time, for
such criteria.
Estimation of accurate age at death from
various skeletal remains have been achieved
successfully in western populations but no
such elaborate data is available for Indian
population .Variation of the so obtained data
from the previous studies will also help in
establishing the dietary, climatic or hereditary
factors responsible for these variations if any
in this part of India i.e. North-west Punjab.
Materials And Methods
This study was conducted after due approval
from the ethical committee of the institute on
500 sternums of known age and sex obtained
from postmortem cases (brought in the
Mortuary of Government Medical college
Amritsar, Punjab) using a method of
metamorphic changes observed in dead
bodies.
The actual age of the deceased was
ascertained from the nearest relatives and
police inquest papers and was verified by the
documentary evidences like school leaving
certificate/driving license/ passport / service
or any other record available in some cases
where required. The ages of the deceased
were rounded off in full years (six months and
above were considered as one year).
The elements of each sternumManubrium, Body and Xiphoid process were
examined for their fusion. The ManubrioSternal, Sternebral segments and the
Xiphisternal articulations were carefully
examined for degree of fusion: complete,
partial or absent.
The data obtained were analyzed
statistically to find the ‘Mean’ and standard
deviation (S.D.) for each of the observation. A
‘T’ test was then applied to see if the sexual
difference in the means were significant. All
cases were studied to find out:
1.
Average age of fusion of mesosternal
segments.
2.
Earliest and latest age of fusion of
mesosternal segments.
3.
Average age of fusion of xiphisternum
with body of sternum.
4.
Earliest and latest age of fusion of
xiphisternum with body of sternum.
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5.
Average age of fusion of manubrium
with the body of sternum.
6.
Earliest and latest age of fusion of
manubrium with the body of sternum
OBSERVATIONS
Sex wise distribution of cases
Out of 500 cases 371 i.e. 74.2% were male,
128 i.e. 25.6% were females and one was
eunuch i.e. 0.2 %..
It has been observed that in all the cases
below 15 years of age no fusion of sternebrae
was present and above thirty years of age, the
fusion of all the sternebrae was complete in
both the sexes.
In all the specimens belonging to ages above
55 years not a single specimen showed
absence of fusion.
1. Fusion of S4-S3 the third and fourth
sternebrae:
As shown in the table, 40 cases of 16-20 years
age group consisting of 31 male and 09 female
studied, revealed complete fusion in 39 cases
(31 male and 8 female). In one case (female)
there was partial fusion.
In 79 cases (58 male, 21 female) of 21-25
years age group and 73 cases (55 male, 18
females) of age group 26-30 years the fusion
of the third and the fourth sternebrae was
complete.
This was in accord with the fact that the
fusion of the third and fourth sternebrae
completes by the age of puberty. Only one
female case of 15 years age did not show
complete fusion. This can be attributed to
other factors affecting the puberty which were
not considered in the present study.
2. Fusion of S3-S2 the second and the
third sternebrae:
As seen in the table no.5, out of 79 cases of 2125 years age group consisting of 58 male and
21 female, the fusion of second and third
sternebrae was complete except for one
female sternum which was partially fused.
The fusion was complete at about twenty five
years of age. No case was found with partial or
absent fusion after twenty five years of age, in
the cases included in the present study. Thus
in the present study the fusion of the second
and third sternebrae was in accord with the

fact that fusion of second and third sternebrae
takes place between puberty and 25 years of
age.
3. Fusion of S2-S1 the Second and the
First sternebrae:
As seen in the table out of 73 cases of 26-30
years age group consisting of 55 male and 18
female, the second and first sternebrae were
completely fused in all except seven male
sternums which were partially fused. The
fusion was complete at about thirty years of
age. No case was found with partial or absent
fusion after thirty years of age, in the cases
included in the present study. Thus in the
present study the fusion of the second and
first sternebrae was in accord with the fact
that the fusion of second and first sternebrae
takes place around 25 years of age.
4. Fusion of the Xiphoid process with
the body of the sternum;
It can be seen from the table no. 7 that the
fusion of the Xiphoid process with the body of
the sternum begins after the age of thirty
years. The fusion almost invariably starts up
to the age of 45 years, as no sternum was
found with absent fusion after this age.
The fusion was not complete in some cases
even after crossing 60 years. 10 such cases
were observed in the age group 61-above.
Otherwise the fusion was almost complete
after 50 years of age, as most of the cases after
this age showed complete fusion.
The fusion of Xiphoid process and the body of
sternum was not related to sex of the subject.
The cases showing partial and absence of
fusion were randomly scattered in both the
sexes. So it can be assumed that the fusion is
independent of sex.
5. Fusion of Manubrium with the Body
of the sternum;
From the study of the pattern of fusion as
shown in the table 8, the fusion of the
manubrium with the body of the sternum
begins after the age of 40 years, as no case has
been recorded with any degree of fusion
below this age.
In all the specimens belonging to age above 55
years not a single specimen showed absence
of fusion. So by this age the fusion between
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the manubrium and the body was always
present, may be in varying degree.
Complete fusion of the manubrium
and body of the sternum occurred after 50
years. No case with complete fusion has been
seen below this age. So fifty years can be said
to be the minimum age at which complete
fusion of the manubriosternal articulation can
occur.
6. Sexual variation in the fusion
pattern of the sternal elements;
It is evident that the fusion of the different
sternal elements takes place in relation to age
but is totally independent of sex of the subject.
No relation between the sex and the pattern of
fusion could be established.
Summary
1. Earliest age of fusion between third
and fourth sternebrae was found to be
at 16 years of age.
2. The fusion of the third and fourth
sternebrae was complete in all the
cases by the age of puberty.
3. The fusion of the second and third
sternebrae occurs between puberty
and 25 years of age.
4. The fusion of the first and second
sternebrae occurs around 25 years of
age and is complete in all the cases by
the age of 30 years.
5. The earliest fusion of the Xiphoid
process with the body of the sternum
found to be at thirty one years of age.
6. The fusion (complete or partial) of the
Xiphoid process with the body of the
sternum invariably present and is
complete in most of the cases by the
age of forty five years.
7. The earliest age of fusion of the
manubrium with the body of the
sternum found to be forty two years.
8. The fusion (complete or partial) of the
manubrium with the body of the
sternum is invariably present in all the
cases above fifty years.
9. Earliest Complete fusion of the
manubrium with the body of the
sternum found to be present at the age
of fifty five years.
10. The pattern of fusion of the sternal
elements has no relation to sex.

Conclusion
The fusion of the third and fourth sternebrae
is complete at puberty. The fusion of the
second and third sternebrae occurs between
puberty and 25 years of age and of the first
and second around 25 years of age.
The fusion of the Xiphoid process with the
body of the sternum began after thirty years.
The fusion invariably presents in varying
degrees by the age of forty five. In most of the
cases the fusion is complete after the age of
fifty.
The fusion of the manubrium with the body of
the sternum begins after the age of forty. No
sternum was found with absent fusion after
the age of fifty five years. However the fusion
is invariably present in varying degrees above
fifty five years.
The pattern of fusion of the sternal elements
has no relation to sex.
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Table 1: Relation between the fusion pattern of the sternebrae with Age and Sex
No. of cases showing fusion of sternebrae
Age group

Total cases

16-20

40

21-25

79

26-30

73

Total

192

Sex

No of cases

S4-S3

S3-S2

S2-S1

C

P

A

C

P

A

C

P

A

M

31

31

00

00

25

06

00

13

12

06

F

09

08

01

00

07

01

01

07

01

01

M

58

58

00

00

58

00

00

53

05

00

F

21

21

00

00

20

01

00

19

02

00

M

55

55

00

00

55

00

00

48

07

00

F

18

18

00

00

18

00

00

18

00

00

191

01

00

183

08

01

148

27

07

Table 2: Fusion of the Xiphoid process with the body of the sternum
Age group

Total cases

31-35

63

36-40

46

41-45

40

46-50

34

51-55

35

56-60

18

>61 years

41

Total

277

Sex

No. of cases

M

Degree of fusion and no. of cases
Complete

Partial

Absent

44

00

25

19

F

19

00

08

11

M

39

00

27

12

F

07

00

05

02

M

31

13

12

06

F

09

03

03

03

M

25

16

09

00

F

09

09

00

00

M

28

23

05

00

F

07

07

00

00

M

14

14

00

00

F

04

04

00

00

M

31

21

10

00

F

10

10

00

00

120

104

53

84
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Table 3: Fusion of Manubrium with the Body of the sternum
Age group

41-45years

46-50 years

51-55 years

56-60years

>60 years

Total

Total cases

40

34

35

18

41

168

Sex

No of cases

Degree of fusion of Manubrium with the body of sternum;
Complete

Partial

Absent

M

31

00

06

25

F

09

00

03

06

M

25

00

09

16

F

09

00

04

05

M

28

06

15

07

F

07

00

07

00

M

14

07

07

00

F

04

00

04

00

M

31

11

20

00

F

10

04

06

00

168

28

81

59
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Abstract
Hanging is one of the most common methods of suicide in
India in which death of the individual occurs
instantaneously. However, a few cases have been
reported in literature in which death has occurred after a
certain period or the patient has survived after prolonged
resuscitative measures. Here a case of 18-year-old female
is described who survived for seven days after hanging,
remaining unconscious throughout in the hospital. She
died due to cerebral damage caused by cerebral anoxia.

Introduction
In India hanging is among the top 5 methods
of choice for committing suicide, the other
preferred
methods
being
poisoning,
drowning, burning.[1] Hanging is a form of
death, produced by suspending the body with
a ligature round the neck, the constricting
force being the weight of the body (or a part of
the body weight). [2]In hanging death may be
due to various causes like mechanical
obstruction of airways, venous congestion
produced by blockage of jugular veins,
cerebral ischemia resulting from occlusion of
the carotid arteries, or vagal inhibition due
pressure on carotid bodies. In hanging
delayed death occur due to reasons like
aspiration pneumonia, infection, hypoxic
encephalopathy, oedema of the lungs, oedema
of larynx, infarction of the brain, abscess of
the brain, cerebral softening.[3]
In the present case, the deceased attempted
suicide by hanging but her parents removed
the ligature from her neck and brought her
immediately to the hospital. She was admitted
to the hospital. She expired on 8th day of
suspension.
Case report
An 18 year old, unmarried female attempted
suicide in her house by hanging with a saree

©2013 JPAFMAT. All rights reserved

around a neck. But her parents removed the
ligature from the neck & brought her to the
private hospital immediately. She was
comatose, unresponsive& in locked jaw state
at the time of admission. Immediately she was
shifted to ICU. She was given antibiotics,
antiepileptics, cerebral decongestant & IV
fluids. Tracheostomy was also done. She died
on 8th day of suspension. The dead body was
brought for medicolegal post mortem
examination at the mortuary of the
Department of FMT, Dr. V. M. Government
Medical college, Solapur.
On external examination, a ligature mark was
found which was obliquely placed round the
neck, above the level of thyroid cartilage, non
continuous. The mark was 24cm long & 1cm
wide. The mark was 6cm below chin & 5cms
below right mastoid & 6cms below left
mastoid.
Evidence
of
therapeutic
tracheostomy present.
On internal examination, the organs were
found congested. Both lungs were congested &
oedematous. Brain was congested and
oedematous. Histopathology of brain shows
cerebral infarction.
Discussion
Hanging is one of the most common methods of suicide
in India in which death of the individual occurs
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instantaneously. Very rarely, victims of hanging survive
after prolonged period of unconsciousness.[4] Few cases
of delayed death in hanging have been reported in which
death has occurred after a certain period of survival
ranging from 18 hours to 4 days. [5]In case the subject is
released from the suspension, and there is some degree
of apoplexy when the death may be delayed even for a
few days depending on the site of damage in the brain
having residual signs like amnesia, mental confusion &
neurogenic disturbances. [6]
Aggarwal et al reported a case where a 20 year old
female survived for nine days in the hospital being
unconscious throughout, after a hanging episode and
died ultimately due to cerebral damage caused by
cerebral anoxia.7
In another study by Verma SK& Aggarwal BBL an
accidental hanging of an adult male was reported who
got trapped in the lift of a building and was accidentally
hanged. He also survived for 39 days in the hospital and
died.8
Earlier, Maxeiner reported similar cases of delayed
hanging death in six cases of suicides that were all
unconscious throughout till death. 9Vaghela DR& Patel
PR presented a case of hanging, in which a person had
committed suicide attempt by hanging himself at home.
He was saved at that time and was referred to a general
hospital and treated accordingly. At the end of 36 days,
person died due to irreversible brain damage and
respiratory arrest.10Fremingston K. Marak & R
Balaraman reported a case of an 18 year old girl who
was released from the ligature soon after the incident.
She died on 28th day of suspension after hospitalisation
in an unconscious state.[11]
Just contrary to the above studies, Hausmann and Betz
reported a case of delayed death 4 days after an
attempted suicide by hanging where the individual was
conscious and showed no neurological abnormalities.
The cause of death was a cerebral infarction following a
traumatic thrombosis of the subtotally ruptured carotid
arteries.[12]
In the present case, the victim of hanging was released
from ligature by parents immediately & brought to the
hospital in an unconscious state. Resuscitative measures
were undertaken vigorously. For the first few days, she
responded by partial opening of eyes & some movement
of both limbs to deep pain. But she succumbed to death
after survival for seven days. This patient shows no
evidence of infection. Kidney function tests are within
normal limit, suggesting absence of renal failure.
Here owing to hanging the oxygen supply is decreased to
the brain because of pressure on carotid, severe enough
to damage the brain cells. This hypoxia ultimately leads
to encephalopathy. Necrosis of brain cells leads to
inflammatory reactions, which ultimately cause swelling

and oedema. The histopathological findings suggest that
there is damage to brain cells.
Conclusion
Fatal period in hanging varies considerably not only due
to the level of the constricting force applied but also
because of the time of releasing the compression around
the neck. To regain consciousness after hanging may be
difficult due to irreversible cerebral damage. The victim
of hanging can die after a certain period due to
complications following initial damage caused to the
brain due to hypoxia because of compression of the
neck. This case is reported for its rarity, for the
awareness of the possible late cause of death, to explain
the circumstances of such a possibility, and to
accentuate the importance of involving forensic
medicine experts as a part of the post mortem
examination.
References
1. Pillay VV. Textbook of Forensic Medicine and
Toxicology, 14th
edition, Hyderabad
,2004.p218-241
2. Mathiharan K. and Patnaik A.K. Modi's Medical
Jurisprudence and Toxicology , 23rd edition,
New Delhi;Lexis Nexis, 2005.p 565-614.
3. Reddy KSN, The Essentials of Forensic
Medicine and Toxicology, 22nd edition,
Hyderabad 1998. p286-320
4. 4.Pradeep KG &Kanthaswamy V. Survival in
hanging.Am J Forensic Med Pathol.1993:14:8081.
5. 5.Wahlen BM &Thierbach AR.Near hanging,Eur
J Emerg Med.2002;9(4):348-50.
6. Nandy A. Principles of Forensic Medicine, 2nd
edition, Calcutta, 2003. p 315-343
7. Aggarwal NK, Kishore U, Agarwal BB. Hangingdelayed death (a rare phenomenon). Med Sci
Law 2000;40:270-2.
8. Verma SK, Agarwal BB. Accidental hanging
with delayed death in a lift. Med Sci Law
1999;39:342-4.
9. Maxeiner H, Delayed death following
strangulation (hanging)] Arch Kriminol
1987;180:161-71.
10. 10.Vaghela, DR, Patel, PR. Late death in a case
of hanging - A Case Report. Anil Aggrawal's
Internet Journal of Forensic Medicine and
Toxicology , 2009; Vol. 10, No. 1 (January - June
2009):
11. 11.Fremingston K. Karak & R Balaraman
Delayed death in hanging ,
J Indian Acad
Forensic Med,2008,30 (3) 149-150
12. Hausman R, Betz P. Delayed death after
attempted suicide by hanging. Int J Legal Med
1997; 111:164-6.

87

J Punjab Acad Forensic Med Toxicol 2013;13(2)

Case Report
A RARE CASE OF CARTAP POISONING
Kumar A. Junior resident,
Singh A, Professor,
Sibia RPS, Associate Professor,
* Department of Internal Medicine,
Punjab.
Article history
Received Nov 15, 2013
Accepted on Dec 10, 2013
Available online Jan 01, 2014
Corresponding author

Government Medical College & Rajindra Hospital, Patiala,

Abstract
Cartap, an analogue of nereistoxin, is a neurotoxic
substance isolated from the marine annelid
Lumbriconereis heteropoda. It causes neuromuscular
blockade and is commonly used low toxicity insecticide
in many parts of India. Only two cases of cartap poisoning
has been reported from India. We hereby report a 46
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year old farmer, who consumed cartap with alcohol,
presenting with history of generalized tonic clonic
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seizure, nausea & vomiting. He improved with supportive
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Introduction
Cartap hydrochloride, a nereistoxin
analog, is a commonly used low toxicity
insecticide.1 It is a nicotinergic acetyl
choline blocker, causes paralysis by
blocking cholinergic transmission in central
nervous system of insects.2 Cartap as a
pesticide was first introduced into the
market in Japan in 1967. Its commercial
names include Padan, Kritap, AG-Tap,
Thiobel, and Vegetox. Its basic chemical
structure is S, S-[2-(dimethylamino)-1, 3propanediyl] dicarbamothioate. There are
only a few reports of Cartap poisoning in
humans in the literature3, 4, 5 and only two
reports from India 1, 2. We report a case of
cartap poisoning in a 46-year-old male who
presented with generalized tonic clonic
seizure vomiting, abdominal pain and
dyspnea.
Case
A 46 year old male, presented to
Emergency
department,
Rajindra
Hospital/Government Medical College,
Patiala with history of accidental ingestion
of Kranti (Cartap hydrochloride 4 gm/50%
SP) along with alcohol. Following
consumption he had several episodes of
vomiting. Subsequently, he developed

generalized involuntary tonic clonic
movement of body parts, urinary
incontinence, and altered sensorium. He
was brought to the Emergency Department
5 hours after consumption. On examination
he was found to be drowsy (GCS 12/15). He
had a systolic blood pressure of 126 mm of
Hg, a heart rate of 110/min, and a
respiratory rate of 24/min, oxygen
saturation of 96%. The pupil size was 4 mm
bilaterally and normally reacting to light.
Detailed systemic examination was normal.
The chest roentogram was normal and ECG
showed sinus tachycardia. Computed
tomography of head was reported as
normal study. Basic blood investigations
including complete blood counts, creatinine,
liver function tests, and serum electrolytes
were normal. The serum cholinesterase and
pseudo-cholinesterase level were normal.
Patient was managed at high dependency
unit and managed conservatively with fluids
and cardiac monitoring. Three hours after
admission the relatives were able to
provide the name and container of the
poison which was Kranti (Cartap
hydrochloride 4 gm/50% SP). Patient
remained stable with normal vital and no
further seizure activity was reported.
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Antidote was not administered. Patient was
discharged after four days after proper
counseling and deaddiction advice.

intramuscular injection of 20–60 mg of
British Anti Lewisite (Dimercaprol; 2, 3dimercapto propanol).

Discussion
Cartap has been recognized as an
analog of nereistoxin which is a neurotoxic
substance initially isolated from the annelid
Lumbriconereis heteropoda. The other
nereistoxin analogs that are in use are,
thiosultap, thiocyclam, and bensultap.
Mechanism
of
action
of
cartap
hydrochloride has been a subject of active
debate with two main mechanisms being
put up. It was earlier considered to be a
nicotinergic acetyl choline blocker, which
causes paralysis by blocking cholinergic
transmission in central nervous system of
insects, which lead to Cartap hydrochloride
being considered as a neuromuscular
blocker.2 A study published by Liao et al.
challenges this belief based on studies of
ocular Cartap exposure in mice and its
action on the phrenic nerve. Cartap may
exert this effect primarily by promoting
extracellular Ca2+influx and induction of
internal Ca2+ release. Cartap inhibits the
[3H]-ryanodine binding to the Ca2+ release
channel in the sarcoplasmic reticulum in a
dose-dependent manner. 6
There has been only very few
reports of human toxicity, mainly in Japan
and India as part of occupational exposure.
Clinical features following acute toxicity of
the compound that has been described is
nausea, vomiting, tremulousness, salivation,
spasms, dyspnea, and mydriasis. At present
the recommended antidotes for Cartap
poisoning are an intravenous injection of
100–200 mg of L-cysteine or an
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Abstract
Lacquer thinner is commonly used for removing
household paints & contains halogenated hydrocarbons
and naphta. It may lead to methemoglobinemia if
ingested. We report a 16years old boy who reported in
the emergency with a history of accidental ingestion of
paint thinner and was diagnosed to be having
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blue and supportive therapy and was discharged in
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Introduction
Lacquer thinner containing various
aromatic hydrocarbons, halogens and
naphta,
if
ingested,
may
cause
methemoglobinemia1. It is commonly used
for removing household paints. Acquired
methemoglobinemia may be suicidal2,
accidental3,4 or occupational causes5.
Acquired methemoglobinemia is more
common than congenital type and occurs
from exposure to oxidizing agents such as
nitrates, nitrites, aniline dyes and
medications like prilocaine, lidocaine
antimalarials, pyridium etc. Paint contains
aniline dyes which act as an oxidizing
agents. When the oxidizing capacity of dyes
exceeds the reducing capacity of the body,
methemoglobin
levels
rises.
Acute
methemoglobinemia often presents as a
medical emergency requiring immediate
treatment. An accidental ingestion of paint
thinner occuring in 16 years old boy is
being reported here.
Case report
A 16 years old boy was admitted to
the emergency with alleged history of
accidental ingestion of 200 ml of thinner
mistaking it for water. He was brought to

the hospital within one hour of thinner
ingestion with complaints of headache,
weakness, vomiting, diffuse pain abdomen,
altered sensorium and bluish discoluration
of the body. On examination, he was
semiconscious
with
Glasgow
Coma
Scale(GCS) of E3M4V2. He had central and
peripheral cyanosis. Pulse rate was
120/min, regular; BP 110/80 mmHg;
Respiratory rate 25/min. Examination of
oral cavity revealed strong odour suggestive
of paint. Rest of the systemic examination
was normal. Laboratory profile showed Hb
11.7 gm%; TLC 6500/mm3 ;DLC P66L32 E2
B0; Platelets count 2.3 lacs/mm3; Blood
sugar 110mg%; S.bilirubin 1.2mg%; S.Na+
138meq/L; S.K+ 3.5 meq/L; G6PD level
normal. X Ray chest & 2D Echo were
normal. ECG showed sinus tachycardia.
Filter
paper
test
for
methemoglobin(MetHb)
was
positive.
Arterial blood gas (ABG) analysis revealed
mild hypoxia and metabolic acidosis(Po2
90mmHg,PCO2 32mmHg, pH 7.24, HCO3
14meq/L, BE 13meq/L). Patient was put on
100% oxygen from an oxygen mask & his
vitals were monitored regularly. Blood
withdrawn for investigations was found to
be chocolate brown in color. In view of
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alleged history of thinner consumption,
cyanosis, colour of blood and positive filter
paper test, a clinical diagnosis of
methemoglobinemia was made. MetHb level
in the blood using the absorption
spectrophotometry
method
revealed
30.68% of the total Hb(normal 0-2%).
Congenital heart disease with Eisenmenger
syndrome, carbon monoxide poisoning,
cyanide toxicity and congestive cardiac
failure were ruled out on history and
physical examination since MetHb levels
were found to be increased. He was given
supplemental oxygen & gastric lavage.
Along with that he was put on injection
methylene blue intravenously and dextrose
containing fluids. There was marked
improvement in the cyanosis and GCS
reverted to E4M5V6 & the patient become
fully conscious. At this time repeat ABG
analysis showed PO2 120mmHg, PCO2 32
mmHg; pH 7.33, oxygen saturation of 96%,
HCO3 17.2meq/L, BE 8.2 meq/L. He
remained asymptomatic for next 2 days and
was discharged in satisfactory condition on
5th day.
Discussion
Methemoglobin level in the blood
may be increased on account of exposure to
toxic substance or absence of reductive
pathogens. Acquired methemoglobinemia is
more common than hereditary type.
Thinner compounds used as household
paints,
commonly
causes
methemoglobinemia as reported in the
present case. These coumpounds contain
mixture of various amount of aromatic
hydrocarbons (benzene,toluene, xylene) or
halogenated
hydrocarbons
(carbon
tetrachloride,
methylcellulose,
trichloroethylene)
along
with
paranepthalene6. Clinically the picture in
methemoglobinemia may range from being
asymptomatic with cyanosis only to severe
anoxic symptoms in the form of seizure,
lethargy, weakness, muscle cramps, stupor,
tachycardia & dyspnea on exertion. The
severity of symptoms usually depend on
blood MetHb level7. If the level exceed 70%,
there may occur vascular collapse and
death8. However fatal cases with lower
level of blood MetHb(10.8%) have also been
reported9. Methemoglobinemia is a

condition in which the iron within the
hemoglobin is oxidised from ferrous(Fe+2)
state to ferric(Fe+3) state, resulting in an
inability to transport oxygen to the tissue.
MetHb
is reduced to Hb mainly by
cytochrome b5, nicotinamide adenine
dinucleotide, ascorbic acid, glucose 6
phosphate
dehydrogenase(G6PD)
&
glutathione
reductive
system10.
Methemoglobinemia
results when the
oxidising capacity of dyes Exceeds the
reducing capacity of body leading to rise in
the MetHb levels. Diagnosis is mainly based
on the clinical picture, filter paper test and
Methb levels. ABG and pulse oximetry are
unreliable since they rule out other
differentials. Oxygen saturation is usually
maintained around 85%. Co-oximetry, if
available, may help in diagnosis11. The
treatment includes supportive therapy
along with specific treatment in the form of
methylene blue(MB), which is an oxidizing
agent. MB is converted into leucomethylene
blue which is a reducing agent. MB is
available as an ampoule of 1% solution
containing 10mg/ml and is recommended
at a dose of 1-2 mg/kg followed by bolus of
25-30 ml of normal saline. The dose can be
repeated after one hour if the cyanosis has
not cleared till a maximum dose of 7mg/kg
is given over 24 hours1,2. MB exerts its
reducing activity by activating hexose
monophosphate (HMP) shunt to regenerate
NADPH.
Dextrose
should
be
coadministered to increase NADPH formation.
If MB therapy is ineffective and there is
impending life threatening shock, exchange
transfusion
is
indicated.
MB
is
contraindicated in cases of G6PD deficiency
as it can lead to hemolysis12. In such
situations, ascorbic acid can be useful.
Hyperbaric oxygen is of use in subjects
having MetHb levels >50% or those not
responding to standard treatment13.
Smaller children are more susceptible to
haemoglobin oxidation as they have less
cytochrome b5 reductase levels unlike
adults. Also foetal Hb is particularly
vulnerable to oxidation than HbA and the
more alkaline environment of the infant’s
gastrointestinal tract may lead to growth of
nitrite producing gram negative bacteria.
After the symptoms subside, always look for
recurrence of rebound methemoglobinemia,
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which though rare, has also been reported
in literature14.
6.
Conclusion
Acute methemoglobinemia is a
medical emergency and may result in
considerable mortality inspite of treatment,
if it is severe. Treatment of choice is
intravenous life saving methylene blue(MB)
before the occurrence of cerebral anoxia.
Exchange transfusion is needed when there
is no response to treatment with MB.
Repeat dose of MB can also be used after
exchange transfusion to bring down
methemoglobin levels.
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Abstract
Death due to constriction of neck may broadly result due
to hanging, strangulation with ligature material or
manual strangulation i.e. throttling. Sometimes due to
external postmortem appearance of the ligature marks
on neck, it becomes difficult for the autopsy surgeon to
clearly state whether the constriction of neck is
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homicidal or suicidal in nature. One such case is being
discussed wherein the cause of death was given as
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asphyxia due to ante-mortem constriction of neck by a
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panel of autopsy surgeons, leaving a scope to the police
authorities to further investigate the crime in which a
criminal case of murder was registered against the
alleged accused just on the statement of the brother of
the deceased who otherwise was not the eye witness to
the crime scene.
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Introduction
Violent asphyxial deaths are of
common occurrence and constitute a large
group in medico-legal autopsies. The
autopsy surgeons frequently come across
cases of suicides, homicides and accidents
from violent asphyxia which is classified as
hanging,
drowning,
strangulation,
suffocation and traumatic asphyxia. The
hanging and drowning are commonly seen
in suicidal cases while strangulation
including throttling is usually homicidal. It
is highly essential to diagnose and
differentiate between different asphyxial
deaths, especially between hanging and
strangulation by ligature. In addition to the
cause of death, the careful post-mortem can
also help the investigator to arrive at a
conclusion about manner of death.
Case History

On 28-10-2013, dead body of a
female aged 28 years was brought for
postmortem examination in Rajindra
Hospital of Government Medical College
Patiala with alleged killing as per
information furnished in police request for
postmortem examination. The police had
registered a criminal case U/S 302 / 34 IPC
on the statement of brother of the deceased.
Postmortem examination was conducted by
a panel of three forensic medicine
specialists.
Postmortem Findings
On examination, it was well built
dead body of a female. Rigor mortis was
present on all body parts. Postmortem
staining was fixed and present on the back
except parts of contact flattening. Cyanosis
was present on nails, lips and ear lobules.
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The injuries as observed on the dead body
included:
1. Abraded contusion, 4.5 X 2.5 C.M.,
reddish brown was present on right
side of neck just below the middle part
of the right half of mandible.
2. Linear abrasion, 0.5 C.M. in length,
oblique in direction, reddish, was
present on left side of face, just above
middle of the left half of mandible.
3. Abrasion, 6 X 1.5 C.M., reddish, was
present on left side of neck in its upper
half and horizontal in direction.
4. Contusion, 3 X 1.5 C.M., reddish, was
present on left side of neck, 5 C.M.
below and anterior to left angle of
mandible and horizontally placed.
5. Contusion, 3.5 X 1.5 C.M. reddish, was
present on left side of neck, in its lower
part, 9 C.M. below left angle of mouth
and horizontally placed.
6. On dissection of neck, tissues
underlying
the
injuries
were
ecchymosed and showing blood
infiltration.
7. About 100 C.C. of grayish brown liquid
contents were present in stomach with
liquid chyme in the intestine.
The cause of death was given as
“Asphyxia as a result of ante-mortem
constriction of neck, sufficient to cause
death in the ordinary course of nature.”
Viscera were sent for chemical examination
to rule out any intoxication before death
(report awaited) and the probable time that
elapsed between injuries and death was
within a few minutes and between death
and postmortem examination was 24 to 36
hours.
Discussion
In this case, the preliminary
investigation by police as narrated before
postmortem examination was death due to
hanging but the brother of the deceased
alleged killing of the female before hanging
her. The postmortem findings included
linear abrasion, abraded
contusion,
abrasion
and
contusions
strongly
suggesting manual strangulation with
subsequent immediate hanging of the dead
body to create a scene of hanging, and with
mixing of the injuries i.e. abrasions and
contusions, it can be easily concluded that

the abrasions on the ante-mortem
contusions from manual strangulation were
due to ligature material used for hanging
the dead body.
The reason of killing the
wife is clearly stated in the First
Information Report by the police as the
domestic violence by her alcoholic addict
and unemployed husband and in-laws for
compelling her to demand and bring money
from her parents. This is one strong
circumstantial evidence to support the
allegation against the in-laws of the
deceased.
Hanging in its face value
goes in favour of being suicidal in nature. In
manual strangulation or throttling, a form
of violent asphyxiation, the neck is
compressed with fingers. The upper part of
the neck is mostly affected and the pressure
is exerted there against the mandible. The
neck may be compressed from the front,
back or from any side and one or both
hands may be used. Throttling for all
practical purposes is always homicidal. In
postmortem hanging, often a victim is killed
by some other means and then hanged to
simulate a suicidal death but there will be
evidence of dragging of the body on the
ground and friction at the point of
suspension of the ligature material, as the
ligature is first tied around the neck of the
dead body and then the body is hanged but
the actual cause of death and other
circumstantial evidence will make the fact
(post mortem hanging) clear. [1] Deaths
resulting from asphyxia consequent upon
manual strangulation raise the suspicion of
homicide. This method is employed when
the victim is an infant, a child or woman.
Healthy adults can be throttled only when
they are under the influence of drugs or
other intoxicants, are stunned or the attack
is sudden. Examination of scene of crime is
very important and has to be done carefully.
[2]
Strangulation should not be
used as a synonym for hanging.
Strangulation is defined as asphyxia by
closure of the blood vessels and / or air
passages of the neck as a result of external
pressure on the neck [3]. It is subdivided
into three main categories: hanging, ligature
strangulation and manual strangulation.
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The distinction between these three entities
is attributed to the cause of the external
pressure on the neck- either a constricting
band tightened by the gravitational weight
of the body or part of the body (hanging); a
constricting band tightened by a force other
than
the
body
weight
(ligature
strangulation); or an external pressure by
hands, forearms or other limbs (manual
strangulation), and strangulation in itself
being an imprecise term.
Further, two types of
hanging include: with complete free
suspension of the body (complete hanging)
and, with incomplete suspension with part
of the body supporting the victim’s weight
(incomplete hanging) or partial hanging. [4]
In one study by Sharma BR et al, complete
hanging was noted in 68% of cases while
the hanging was atypical in 88% and,
asphyxial deaths due to constriction of neck
being common in all parts of the world,
prospective studies in different setups to
examine the profile of neck structure
injuries are needed so as to differentiate the
suicidal or homicidal nature of such deaths
with a greater certainty. [5]
According to Sirohiwal BL et
al in one study [6], differentiating between
hanging and strangulation is an age old
problem. Much depends on observations
made by the investigating officer. An
exhaustive examination of the scene of
crime, ligature material, placement of
ligature mark over the neck and other
associated findings go a long way in
deciding the issue. With a careful study of
the ligature material, ligature mark, and
their comparative study made it possible to
conclude positively that it was a case of
strangulation fabricated as hanging in this
study.
In the present study too, the
alleged accused has tried to create a scene
of suicidal hanging to conceal the crime
committed as manual strangulation, but the
postmortem findings amply clarify the
actual method of killing and instead of
writing the cause of death as strangulation
i.e. homicidal killing in this case, the expert
authors have stated the cause as
constriction of neck only to leave a scope for
the investigating authorities to go for a
thorough probe including crime scene and

other investigations before specifically
giving the cause of death as throttling prior
to putting the challan in the court if
required.
Conclusion
In cases of death due to
violent asphyxia, whether it was a suicidal
death from hanging or homicidal killing
from ligature or manual strangulation,
sometimes there are fabricated or supposed
allegations by the relatives of the deceased
or, the investigating agencies register
criminal case under pressure or on mere
statement without prior investigation or,
due to atypical nature and appearance of
the ligature marks on the dead body, the
autopsy surgeon is not in a state to clearly
give opinion on postmortem examination.
Under such situations, the autopsy surgeons
need not act in haste and must give ample
time to the investigating agencies for
complete and thorough investigation of the
case and then only a final opinion should be
given about the nature, mode and cause of
death.
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Abstract
Marchiafava-Bignami is a rare toxic disease associated
with chronic alcohol intake and characterized by
progressive demyelination and necrosis of the corpus
calosum. Diagnosis of the disease is made on the basis of
clinical findings in combination with neuro-imaging. We
present a patient who presented with acute onset
symptoms and typical MRI findings.
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Introduction

Marchiafava-Bignami
disease
(MBD) is a rare toxic disease associated
with chronic alcohol intake and
characterized
by
progressive
demyelination and necrosis of the
corpus calosum.1 It was first described
by two Italian pathologists, Marchiafava
and Bignami in 1903. They identified it
in the autopsies of three patients who
presented in status epilepticus and
subsequently developed coma. In each
patient, the middle two thirds of the
corpus callosum was found to be
severely necrotic. All three patients
were chronic alcoholics and had
consumed considerable amounts of red
wine.2
Case Report
A 45 years old previously healthy
man presented with complaints of
unstable gait since 20 days, decreased

talking and difficulty in comprehension
since 15 days, urinary incontinence and
forgetfulness since 10 days. The patient
had been alcoholic since last 10 years
with increased intake since last two
years. Patient developed loose stools
with bouts of vomiting, 20 days back
because of which he stopped alcohol
intake and developed above mentioned
complains.
Physical
examination
showed an averagely built and wellnourished individual with aphasia,
agraphia, short- and long-term memory
deficits, a wide-base gait, rigidity, and
overall Hyper-reflexia and extensor
plantars and grossly impaired motor
coordination bilateral. There were no
signs of inter-hemispheric callosal
disconnection. Rest of the systemic
examination was normal.Laboratory
values including blood glucose, serumB12 and folic acid and liver function
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tests were normal Chest radiography
and Ultrasonography of abdomen was
also normal. CT images revealed hypodensity in the corpus callosum genu and
splenium. Magnetic resonance imaging
of brain showed hyper-intense signals
on T2 weighted images with reiteration
on D1W with iso-intense to hypointense signals on T1 weighted images
of whole of corpus callosum (Fig. 1). On
the basis of the clinical history, findings
on physical examination, and imaging
features, the diagnosis of MarchiafavaBignami disease was made. Intravenous
vitamin B complex was administered,
later showed a relative improvement of
his symptoms and the patient was
discharged. However, the follow-up
imaging could not be done as the patient
lost in follow-up.
Discussion
Marchiafava-Bignami
disease
(MBD) typically affects the body of the
corpus callosum followed by the genu
and finally the splenium.3 Other white
matter tracts such as the anterior and
posterior commissures and the corticospinal tracts may be involved. Lesions
may also be found in the hemispheric
white matter and in the middle
cerebellar peduncles. The subcortical Ufibers tend to be spared.4, 5
There are no characteristic
clinical presentations of MarchiafavaBignami disease. Diagnosis is made on
the basis of clinical findings in
combination with imaging features.
Clinical clues for the disease are reduced
consciousness, psychotic and emotional
symptoms,
depression,
apathy,
aggression,
seizures,
hemiparesis,
ataxia, apraxia and frequently leading to
coma and death.6
Marchiafava-Bignami
disease
may present in various clinical forms.7
Acute Marchiafava-Bignami disease
includes seizures, impairment of
consciousness and rapid death. Acute

MB and Wernicke’s encephalopathy
clinically
may
occur
together.
Differentiating
acute
MB
from
Wernicke’s encephalopathy is not
difficult, because in the latter, MR
imaging
shows
abnormal
signal
intensity and contrast enhancement in
the mammillary bodies, periaqueductal
region, and the walls of the third
ventricle.
Sub-acute
MarchiafavaBignami disease includes variable
degrees of mental confusion, dysarthria,
behavioral
abnormalities,
memory
deficits, signs of inter-hemispheric
disconnection and impairment of gait.
Chronic Marchiafava-Bignami disease,
which is less common, is characterized
by mild dementia that is progressive
over years.
On Magnetic Resonance Imaging,
the patients with MBD show areas of
low T1 signal intensity and high T2 and
FLAIR signal intensity in the body of the
corpus callosum, at times extending into
the genu and the adjacent white matter.
These lesions do not have mass effect
and may show peripheral contrast
enhancement during the acute phase.
Eventually, the lesions cavitate and
become well marginated.3, 8-10 The
lesions are difficult to visualize on CT
scans where they appear as hypoattenuated areas.11
Conclusion
Marchiafava-Bignami disease is a
disorder found in chronic alcoholics and
should be differentiated from other
alcohol induced lesions. Diagnosis of
Marchiafava-Bignami disease rests
mainly on imaging findings. Due to
uncertain etiology of disease, specific
therapy is not available. Alcohol
abstinence along with thiamine, vitamin
B complex with vitamin B12 and folate
can be tried.
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Abstract
Fixation of identity of a person is one of the most important
aspects of crime investigation. Even in today’s world where
science is shaping the present and future of crime
investigation with rapidly evolving techniques like DNA
profiling, retinal scanning etc, the role of lesser known
modalities cannot be underestimated. Forensic podiatry is a
branch of forensic science that deals with the identification
of a person based on study of footprints, shoeprints, gait
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Introduction
Establishing a relationship between
the accused and crime is of paramount
importance in every crime scene
investigation. There are 26 bones, 33 joints
(20 of which are actively articulating) and
more than 100 muscles, tendons and
ligaments in each human foot along with
considerable variations in its component
parts. These variations are reflected in the
degree of contribution of each part to the
function of the foot as a whole [1]. These
variations are responsible for differences in
pressure distribution and weight bearing
through gait, making each footprint unique.
Forensic podiatry is defined as the
application of knowledge regarding the
anatomy and functioning of foot and also of
footwear in crime scene investigations and
in administration of justice. When
scientifically applied, this knowledge will
particularly
be
useful
where
footprints/shoeprints are frequently found
at the scene of crime.

Branches
Forensic Podiatry currently includes the
following branches:1. Footprint analysis
2. Shoeprint analysis
3. Gait identification
4. Medical documents relating to foot
(1) Footprint analysis
The footprint of an individual is as
unique as his fingerprints and as such can
be used for fixation of the identity [2]. Even
monozygotic twins can be identified based
on footprints [3]. The footprints that are
produced while standing are smaller as
compared to those produced while walking
[4]. When a suspect is arrested, his barefoot
impressions can be compared to the bare or
socked impressions at the crime scene, or to
impressions left inside footwear that have
been recovered [5]. In the foot examination,
the shape, outline and position of parts of
foot are studied. Comparative studies have
shown that there are wide variations among
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different persons and significant similarities
for multiple impressions taken from the
same person. Footprints can give valuable
information regarding any pathology or
individual characteristics and this will aid in
the identification process [6].
Three
methods for barefoot examination are
commonly employed I.

before that feature gets lost with time or
damage [9].
The information from shoes can be obtained
in three different ways- (a) outer
impressions, (b) inner impressions and (c)
Other evidence from shoes.

Gunn Method
Here well recognized identification
points of foot are connected with one
another by using a series of measured lines.

II.

Optical Center Method
A distinct point on the foot is identified
and concentric circles are drawn in its most
suitable location. This point is then isolated
and then connected to other recognized
regions of the footprint by means of lines.

III.

Overlay Method
Here outline of an identified footprint is
drawn and positioned over an unknown
footprint and compared. Features such as
crease lines, shapes and positions of toes
etc. are matched [6].

Normal footprint impressions [7]
(2) Shoeprint analysis
Two types of markings are present on the
shoes-primary and secondary. The primary
markings give the information about the
maker of shoe or it’s sole while the
secondary markings are due to wear and
tear of the sole associated with use [8]. If
there is an incidental finding it will be
useful because of its uniqueness and it is
desirable to find its corresponding shoe

They are the impressions left on an object
that was caused by contact with footwear.
They can be found on the floor, doormats,
carpet, doors or even the body of victim (eg:
due to kicking). Sometimes latent
impressions are also encountered, they are
usually difficult to see with the naked eye.
When properly collected and preserved,
shoeprints can provide the type, make,
description, approximate size, number of
suspects, path through and away from the
crime scene, the involvement of evidence
and the events that occurred during the
crime. Consequently, the importance of
shoe impression evidence should not be
underestimated [10]. Their detection may
require the use of additional specialized
light sources such as portable ultraviolet
lighting. Recovery typically includes
photography as well as lifting with "gel" or
"electrostatic" dust lifters11.
(b) Inner impressions/imprints
They are imprints left in the inside of shoe
by contact from the person’s foot. Analysis
of the insole impressions can be used to link
a person(s) to a piece of footwear [11].
(c) Other evidence from shoes
It is in the form of body hair, body fluids,
skin tags, dust particles, glass fragments
that may be found on the shoes. The study
of this trace evidence could be used to link
the footwear to a location or owner. DNA
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can be one of the contributing factors in
forensic evidence from shoes [11].
The above knowledge helps a podiatrist to
address certain questions like if a particular
person is the usual wearer of a certain shoe,
whether certain shoes have the same usual
wearer, whether there have been multiple
wearers of particular shoes, whether a foot
could be fitted in a particular shoe, with a
shorter marked size than that of the foot
and whether differences between the prints,
impressions or wear marks between shoes
or between feet and shoes can be justified in
terms of common ownership[12].It is
extremely unlikely to have a subject all of
whose individual measures coincide with
the corresponding population mean in all
dimensions5. With sufficient available data,
a podiatrist may be able to help in
identification in a fairly large number of
cases [13].Examination of footprints is
particularly useful in a developing country

Shoeprints
left
at
Photo of suspect’s shoes

crime

The medical records containing information
regarding name, age, sex, address, contact
details and relevant history of foot
morphology and pathology of the person in
question is also useful as it helps podiatrist
in the identification of an unknown
deceased from their records [15].

Prerequisites for physical evidence to be
useful
These are 1) Accessibility
The evidence must be accessible otherwise
identification is very difficult. It is the single
most important factor determining the
results.

scene

Test impression made with suspect’s shoes
(a) Outer impressions
like India where footprints are frequently
found at the crime scene [14].
(3) Gait identification
In this technique, CCTV (Closed Circuit
Television) footage is employed to analyze
the gait and related features of a particular
person and is compared with those of a
suspect. Where the perpetrators of crime
have been captured on CCTV, the persons
gait and/or features of gait can assist in the
subsequent identification process [15].
(4) Medical documents relating to foot

Outer impressions from suspect’s shoes
2) Reasonable good quality
When some evidence is present, it is logical
to ascertain if it is of reasonable good
quality otherwise its importance will be
minimal. For example if a foot print is
heavily stained or coated with some
material, it will be difficult to get a good
sample and consequently it will not be of
much use.
3) Uniqueness
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The next step after ascertaining quality is to
look for some uniqueness in the evidence.
An example of this issue in podiatric terms
would be the clear presence of five toes in a
barefoot impression. For example presence
of five toes in one’s feet has little relevance
since most of the population exhibits the
same feature.
4) Firmness
The evidence will be of significance only
when its firmness is established i.e. it is not
significantly distorted by external forces
like time. Examples include congenital
anomalies affecting the toes that are
unlikely to be altered without surgical
manipulation or subsequent trauma.

6.
7.

8.

9.

Conclusion
Forensic Podiatry is very specialized
subject. If all the above parameters are
available, it can be of great help in
identifying and associating a perpetrator
with crime. Therefore, earnest efforts are
required including setting up of required
facilities and employment and training of
personnel so that full potential of the
subject is utilized in the crime scene
investigation in our country and its role is
firmly established.

10.
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Introduction
Fresh Graduated from Medical Colleges
rush to join Armed Forces and Para-military
force with a motive to serve Motherland in
the most patriotic way. These doctors
become part of security force. They are
more than ready to sacrifice their life for the
Country and have done so in many
occasions. There is a flip side to it. In the
vigor to serve Country sometimes doctors
in uniform do cross the limits of ethics and
gets involved in torture, forgetting
fundamentals the Hippocratic code.
Case report: Doctors helped in torturing
terror suspect at US Jails…A report has
found that doctors…meant to monitor the
health of terror suspect… have been found
to have taken part in torturing detainees. In
disclosures made by a 19-member
independent panel of military, ethics,
medical,
public
health
and
legal
experts…two year long review…the report
“Ethics
Abandoned:
Medical

Professionalism and Detainee Abuse in the
War on Terror”…physicians collaborated in
“enhanced interrogation” methods such as
extended
sleep
deprivation
and
weatherboarding which are recognized as
forms of torture.(1)
Discussion:
Amnesty International in
October 1996, reported that Indian Security
Forces, have exceeded their limits at
Manipur, Kashmir and extreme violation of
human rights are still continuing (2).
“Nothing unfair in Love and War” goes the
saying. It may be fair in military practice to
extract information from suspect by means;
suitable to interrogator, but a Doctor should
not be a part of it. Duty of a doctor is to heal
and not to inflict injury to any human being.
In India no reliable study is available on
torture inflicted by the Armed forces, with
the help of uniformed doctors. Unconfirmed
reports do suggest level of torture is much
more than we can even think of.
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Torture is defined as the deliberate,
systematic or wanton infliction of physical
or mental suffering by one or more persons
acting alone or on the orders of any
authority, to force another person to yield
information, to make a confession, or for
any other reason.(3)
The aim of torture to suspect in military
conflict is to obtain information; objective
being security and integrity of Nation.
Military intelligence is not aware of
limitations of doctor. They do not know
about Code of Medical Ethics or Tokyo
Declaration. They go all-out to obtain
requisite information to win the war. In the
process co- operation doctors, become
handy to them. Young energetic doctors,
often step out of their limits, rendering help
in torture for extracting information.
Doctors working with Armed forces, Paramilitary forces are likely to take part in
torture because of the following acts which
gives lots of liberty to the forces, to which
the doctors belong:
1.Armed Forces (Special Powers) Act
(AFSPA), 1958, had been the concerns
about human rights violations in the regions
of its enforcement, where arbitrary killings,
torture, cruel, inhuman and degrading
treatment and enforced disappearances
have happened.(4)
2. Prevention of Terrorism Act, 2002
(POTA) was an anti-terrorism legislation
enacted in 2002. The act was enacted due to
several terrorist attacks that took place,
especially the attack on the Parliament. The
act replaced the Prevention of Terrorism
Ordinance (POTO) of 2001 and the
Terrorist
and
Disruptive
Activities
(Prevention) Act (TADA) (1985–95). (5)
This act was used by Police, paramilitary as
License to torture for extraction of
confession.

3. Section 19 of Human Rights Protection
Act, 1993, National Human Rights
Commission can not intervene in atrocities
committed by Armed Forces (6)
Doctors in uniform should feel shy to be
involved in Human Rights Viloation. Good
sense must prevail on the doctors. That
should remain within their own limit of
patient care following the Tokyo
Declaration as given:
1. The
physician
shall
not
countenance, condone or participate
in the practice of torture or other
forms of cruel, inhuman or
degrading procedures, whatever the
offense of which the victim of such
procedures is suspected, accused or
guilty, and whatever the victim's
beliefs or motives, and in all
situations, including armed conflict
and civil strife.
2. The physician shall not provide any
premises, instruments, substances
or knowledge to facilitate the
practice of torture or other forms of
cruel, inhuman or degrading
treatment or to diminish the ability
of the victim to resist such
treatment.
3. When providing medical assistance
to detainees or prisoners who are,
or who could later be, under
interrogation, physicians should be
particularly careful to ensure the
confidentiality of all personal
medical information. A breach of the
Geneva Conventions shall in any
case be reported by the physician to
relevant authorities.
4. The physician shall not use nor
allow to be used, as far as he or she
can, medical knowledge or skills, or
health information specific to
individuals,
to
facilitate
or
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5.

6.

7.

8.

otherwise aid any interrogation,
legal or illegal, of those individuals.
The physician shall not be present
during any procedure during which
torture or any other forms of cruel,
inhuman or degrading treatment is
used or threatened.
A physician must have complete
clinical independence in deciding
upon the care of a person for whom
he or she is medically responsible.
The physician's fundamental role is
to alleviate the distress of his or her
fellow human beings, and no motive,
whether personal, collective or
political, shall prevail against this
higher purpose.
Where
a
prisoner
refuses
nourishment and is considered by
the physician as capable of forming
an
unimpaired
and
rational
judgment
concerning
the
consequences of such a voluntary
refusal of nourishment, he or she
shall not be fed artificially. The
decision as to the capacity of the
prisoner to form such a judgment
should be confirmed by at least one
other independent physician. The
consequences of the refusal of
nourishment shall be explained by
the physician to the prisoner.
The World Medical Association will
support, and should encourage the
international
community,
the
National Medical Associations and
fellow physicians to support, the
physician and his or her family in
the face of threats or reprisals

resulting from a refusal to condone
the use of torture or other forms of
cruel, inhuman or degrading
treatment.(7)
CONCLUSION:
Doctors after commissioned to Armed
Forces and Para-military force should
be trained. They should be trained by
senior Doctors in uniform regarding the
conduct expected of a doctor in uniform.
Lectures should taken on Ethics, Red
Cross Convention, Tokyo Declaration
and other related topics and duties.
Some of the uniformed doctors may not
follow it. It is high time, for the teachers
of Medical Colleges on Forensic
Medicine to train Medical Students
more on Human Rights, torture and
Red- Cross convention. This will prevent
human torture and cruelty in our
Country for good from the hands of
Doctor.
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Abstract
Antidotes can be used to prevent the absorption of
poisons, to enhance their elimination, and to counteract
their effects. With modern resuscitation techniques and
intensive care, some patients can recover fully without
the use of antidotes1. The use of certain antidotes may
seem unnecessary and the majority of antidotes
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considered as adjuncts to supportive care2. In certain
circumstances, however, antidotes may significantly
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reduce the need for medical interventions, in addition to
Email: kirantoxicology@gmail.com shortening the length of therapy in a poisoned patient.
This is especially important in rural and under-developed
areas where specialized facilities are not readily
available. In these circumstances, antidotes may be
considered essential, life-saving pharmaceuticals1,3.
Hence, if a well equipped antidote banks with trained
staff are available in most of the major tertiary care
hospital, can save many life.
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Introduction
Poisoning is a worldwide problem which
results in significant morbidity and mortality.
Antidotes are therapeutic agents intended to
modify or counteract with the clinical effects
of particular toxic substances in the human
body. The optimal treatment for poisoning
depends on the availability of appropriate
antidote in adequate quantity and at the
appropriate time after poisoning. Depending
on the poison, delayed use or unavailability of
an antidote may lead to severe problems like
respiratory
insufficiency
due
to
organophosphate poisoning, blindness from
inadequate treatment of methanol poisoning,
renal failure from insufficient treatment of
ethylene glycol poisoning, and anoxic brain
injury or death from lack of treatment of
cyanide poisoning.1
In some poison cases antidote should be
administered within 30 minutes of poison
ingestion.
The
antidotes
which
are

administered in less than 30 min are atropine,
ß-blockers, calcium gluconate, cyanide
antidote kit, dantrolene, diazepam, digoxin
immune FAB, ethanol, glucagon, glucose,
isoproterenol, 4-methylpyrazole (fomepizole),
methylene
blue,
naloxone,
oxygen,
phentolamine, physostigmine, protamine,
pyridoxine, and sodium nitroprusside. Some
antidotes are administered within 2 hours of
ingestion of poison like N-Acetylcysteine,
deferoxamine,
dimercaprol,
flumazenil,
neostigmine, and pralidoxime.1 since the
timely use antidotes is life saving in certain
poisonings, it is the responsibility of any
hospital to maintain sufficient stock of
antidotes.
Over the several years surveys conducted by
World Health Organization (WHO) and also
studies
in
various
countries
have
demonstrated inadequate availability of
antidotes. Since no such studies have been
107

J Punjab Acad Forensic Med Toxicol 2013;13(2)

published for Indian hospitals, it was decided
to investigate the availability of antidotes in
South Indian hospitals and to review the
surveys conducted in different countries.
RESULTS
The study conducted in hospitals at North
Palestine was to determine the availability
and adequacy of antidotes. The lists of
antidotes to be stocked in different hospitals
are based on guideline proposed by British
Association for Emergency Medicine (BAEM).
The antidote stock is then compared with
American guidelines. The BAEM guideline has
divided antidotes into two categories one
which should be available immediately and
one that should be available within four hours
of poisoning. 2 The BAEM guidelines are
similar to WHO guidelines for poisoning
control about antidotes and their availability.3
The questionnaire contains two lists
according to BAEM guidelines. The number of
antidotes stocked in first list in all hospitals
ranged from 5 to 12, but no hospital stocked
all the 25 (mean 8.2 ± 2.36). The number of
antidotes stocked in second list in all hospitals
ranged from 5 to 9, but no hospital stocked all
the 12 (mean 6.5 ± 1.2). There was wide
variation in availability among the different
antidotes. 4
The study of antidotes and their availability
was conducted in South Africa. In this study
list of commonly required antidotes according
to WHO guidelines were sent as questionnaire
to all hospital pharmacies in the Western Cape
province of South Africa.5,6 A large
percentage of antidotes are not available in
hospitals in South Africa. None of the hospitals
stocked all the antidotes listed in
questionnaire. This study shows the
inadequate stocking and unavailability of
antidotes in South African hospitals.7
Antidotes and their availability in South Africa
In 2003 the British Columbia Drug and Poison
Information Centre (BC DPIC) developed
antidote stocking guidelines for acute care
hospitals in BC.8 These guidelines provide
recommendations
regarding
adequate
stocking levels of antidotes. This study
evaluates the hospital compliance with
antidote stocking guidelines and to determine
factors associated with inadequate supply. BC
hospitals adequately stocked a mean of 15.6 ±
4.9 antidotes. Only 7 (8.9%) hospitals

adequately stocked all 21 essential antidotes.
The urban hospitals adequately stocked an
average of 17.6 ± 3.5 (83.8%) antidotes
compared to 13.3 ± 5.3 (63.3%) of rural
hospitals. This shows inadequate stocking of
antidotes is more common in rural hospitals.
Antidote stocking has been improved after the
BC guidelines implementation, but essential
antidotes are absent in many BC hospitals.9
In one study, performed in Connecticut over
several years, antidote stocking improved
significantly with educational efforts. The
hospital pharmacists from Connecticut
mentioned that adequate antidote stocking
was determined by utilization and cost.10
In United States the expert consensus
guidelines for stocking of antidotes in
hospitals that provide emergency care was
conducted. In this study an evidence based
summary for antidote was generated and this
summary was reviewed by expert panel
members and suitable suggestions were given.
There were 1446 articles retrieved and
reviewed, 583 articles were used to develop
the literature summaries and provisional
recommendations.
Overall
panel
recommended 24 antidotes for stocking in
hospital, of these 12 antidotes should be
available immediately and 9 antidotes should
be available within 1 hour. For some
instances, more than one antidote is effective
and panel recommended 3 more alternative
antidotes. Insufficient stocking of antidotes
was a big issue in United States hospitals as
standard guideline was difficult to produce,
because of the heterogeneity of hospital
organization and management. The antidote
expert recommendations provide a tool to be
used in creating practices for appropriate and
adequate antidote stocking in hospitals that
provide emergency care.11
The cost and utilization study was conducted
in Iran. This study evaluates the accessibility,
affordability and availability of antidotes in
Iran. Demographic and epidemiologic data
about antidotes and their impacts in economic
situation of the country were extracted from
Iranian drug affairs, drug selection committee,
pharmaceuticals statistics, direct interview
and WHO reports.12
The volume of
utilization of existing antidotes during 5 years
indicates that 25% of them are almost
expensive that is 1% of expenditure basket of
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Iran. All the antidotes were available in the
referral poisoning hospitals which are
specialized for toxicology services. Effective
impact of poisoning in economical and social
concerns
of
the
life
necessitates
implementation of stronger policies in clinical
toxicology matters.13
A combined evidence based literature analysis
and consensus guidelines for stocking of
antidotes was conducted in United States.
First structured evidence based analyses and
synthesis of proposed guidelines were
performed. This information was then used by
a consensus panel to produce guidelines
specifically for use by hospitals that accept
emergency patients. The panel recommended
that 16 of 20 antidotes should be stocked in
hospitals that accept emergency patients. The
guidelines provide a tool to be used in revising
or creating policies and procedures with
regard to the stocking of antidotes in hospitals
that accept emergency patients.14
A survey of the stocking of poison antidotes
was conducted in Alabama hospitals. This
survey estimates the antidote supply, antidote
stocking pattern and to identify different
parameters such as treatment level of care,
number of beds or country population as
predictors for the antidote supply in Alabama
hospitals. Of the 58 hospitals, only 48 (83%)
completed surveys. Of the 48 hospitals, none
of the hospitals stocked all 9 antidotes. Only 4
(8.3%) had sufficient quantity of all 8
antidotes to initiate treatment in one 70 kg
patient. The survey indicates that antidotes
are inadequately stocked in Alabama
hospitals.15
Study conducted in United States evaluates
the availability of antidotes in hospital
pharmacies in different states. Of the 137
hospitals only 108 (79%) responded to the
survey. The proportion of hospitals with an
insufficient stock of antidotes varied from 2%
for naloxone to 98% for digoxin. The median
number of insufficiently stocked antidotes
was 4 (mean ±SD=4.2±1.7). Insufficient
stocking of antidotes is common in the
different states of United States. 16
DISCUSSION
A significant number of poisonings require
immediate care, appropriate and adequate
antidote. Inadequate antidote stocking will
result in borrowing the antidote from another
hospital or patient should be transferred to a

hospital where antidote is available. Either of
these steps can waste valuable time. In all the
above studies reviewed, various surveys in
various countries have shown that hospitals
do not have adequate antidotes to treat poison
cases.
There are various reasons for inadequate
stocking of antidotes. One of the reasons may
be the absence of official guidelines in any
country. The other reasons for inadequate
stocking of antidotes are cost, newer antidotes
in the market, hospital location, hospital’s
internal decision process and the lack of
awareness of the problem.
Some studies have showed improvement in
adequate antidote stocking after formal
guidelines implementation. Guidelines can
correct the lack of knowledge regarding the
quantity
of
antidote
for
particular
poisoning.17 Standard guidelines are difficult
to prepare because of the heterogeneity of
hospital organization and management, as
well as the diversity of service area. Many
hospitals rely on verbal understandings with
nearby institutions to obtain share their
antidote, which will motivate inadequate
stocking of some antidotes. Infrequency of use
of an antidote or the rarity of poisonings could
also lead to lack of availability.18-21, 23-26
Although cost is one of the reasons for
inadequate stocking of antidotes, it is
observed in some studies that inexpensive
antidotes are also inadequately stocked16, 17,
22- 26. Rural Hospitals should maintain
larger stocks of several antidotes because of
prolonged transit times. Patients are often
admitted in rural hospitals for stabilization
and initiation of treatment, then transferred
to higher care hospitals.15 Hospitals in
agricultural regions should maintain higher
stocks of atropine and pralidoxime as the
organophosphate insecticide poisoning is
more in this regions. Similarly, more than one
cyanokit should be available in mining
areas.14
CONCLUSION
Different studies reviewed shows that various
hospitals in various countries have inadequate
stocking of antidotes. Inadequate stocking of
antidotes for poisoning is a dangerous
condition and a challenge to the healthcare
system. Some of recommendations to
overcome this problem are by implementing
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new legislations by ministry of health
regarding the stocking of antidotes at private
and
government
hospitals.
Proper
coordination between poison information
center and hospitals should be established.
Raising awareness of the importance of
antidotes by education, regular review of
antidote storage, distribution plans, and
appropriate legislation
might provide
solutions. Establishing the antidote banks will
help us to solve most of the problem with
respect to poisoning.
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