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Introduction

It is a proven fact that all the living organisms 

on this earth fight for survival and existence. 

What then makes the man to risk his own life? 

The tragedy of self-inflicted death has always 

attracted the attention of the medical as well as 

the legal fraternity. Although it is quite obvious 

that one has to 'attempt' suicide in order to 

'commit' it, it could be held that the event of 

attempting suicide need not always have death as 

its objective. Parasuicide is thus defined as a 

'conscious and voluntary act which the individual 

has undertaken in order to injure oneself, and 

which the individual could not have entirely be 

certain of surviving, but where the injury has not 

led to death'. The term 'Parasuicide' is used 

synonymously with 'attempted suicide' to 

express the fact that it is a phenomenon which is 

close to or similar to suicide but nevertheless 
1different.  

Parasuicide or attempted suicide is a grave 

problem and a major concern to the society, 

which sometime or the other affects the lives of a 

significant proportion of the population. It could 

not be taken casually, for it may prove as equally 

dangerous as suicide itself and sometimes more 

than that because of the residual temporary or 

permanent disability. 

The incidence of parasuicide is influenced by 

the differences in age, sex, race, religion, culture, 

marital status, habitat, climate and social 
2

systems.  Most of them are psychologically 
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Abstract

Parasuicide (Greek "ðáñÜ", para-, "near" or "resembling", + suicide) refers to suicide attempts 

or gestures and  where there is no actual intention to die. It is considered to be a serious 

 issue. Parasuicide is an indicator for a future successful suicide attempt. Parasuicide is 

sometimes preferred to be called “Deliberate Self – Harm (DSH)” because this term is unprejudiced 

and communicates more understandable and definite description. The current article deals with a 
 prospective study that was conducted to analyze the spectrum of suicide attempters, admitted to 

 Shri. Chhatrapati Shivaji Maharaj Sarvopchar Rugnalaya, general hospital, Solapur, India, over a 
st th  

period of two years (1  Dec 2001 to 30  November 2002). The study comprised a total sample 
  

population of 225 cases, of whom 57 died and 168 survived the attempt. These 168 people were 

taken as study subjects. The results were tabulated, analyzed & discussed in this article.

© 2011 Karnataka Medico Legal Society. All rights reserved.
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upset. Often they ingest drugs to overcome or end 

their life. Sometimes it acts as a way of 

expression of feelings which they are unable to 

express in other harmless ways.  

Material & methods

The study designed was a hospital based one; 

a prospective study conducted in the general 
st th

hospital, Solapur during 1  Dec 2001 to 30  
 

November 2002. The study was conducted on 

patients admitted for attempted suicide. The 

patients were interviewed with the help of a 

predesigned proforma and were followed till 

discharge. The proforma consisted general 

particulars, family history, mental makeup of 

individual, stress factors if any, method 

employed, etc. Those who died during the 

treatment were excluded from the study. 

Doubtful cases and accidental cases were also 

excluded. There were 225 cases of suicide, of 

which, 57 died while undergoing treatment. The 

survivors 168 cases were considered to be 

parasuicide cases which were included in the 

study.

Observations & results

Of total 225 cases reported, 75% survived 

the attempt of suicide and 25% succumbed to it. 

Men (74%) outnumbered women. This is 

consistent with the studies of Osama A & 
3,4,5 Lonquist, , Eferakeya & Howtan et al. But this 

is in contrast with the observations of Bhatia et 

al., Tuzun et al., Blumenthal, Platt et al., 
6,7,8,9,10

Wunderlich et al. 

Majority of the victims (33.9%) belonged to 

25-34 years age group. The young people are 

much more prone to get shattered by the 

turbulence of life easily, hence, they opt for 

deliberate self-harm over trivial issues and make 

non-fatal suicidal attempts, where the intention 

1,11,12,13
to kill may be lacking.

Twenty four percent had education up to 

primary School. Low education is considered as 
8,14  an important risk factor. The result of chi-

square test for literacy status in our study was 
2

highly significant ( x  = 26.8,  df  =  4, p<0.001).

Manual laborers topped the list (52.6%). 

This could be explained on the grounds that, 

manual laborers, due to illiteracy, ignorance and 

poverty, attempt suicide more often than the 

other sectors of the society. Our findings are 

consistent with those of Bhatia et al and Singh et 
6,15

al.  But Tan observed that skilled and 

administrative professionals are at a higher risk 
16of attempting suicide.  

People belonging to lower economic class 

comprised about 58.3%. By virtue of their hand 

to-mouth existence, they fail to nurture their 

dreams, end up attempting suicide due to 

desperat ion.  Their  problems may be 

compounded by unemployment, failure in 

crucial examination or  love affair etc.

Majority of the cases were married (54%) 
6,15

consistent with Indian literature.   But contrast 

with most of the Western studies where highest 

incidence of parasuicide was observed among 
17-20

unmarried and lonely individuals.  Our study 

shows that, in Indian set up, different 

psychological factors related to marital or family 

life might be operating for parasuicide. 

About 64% percent of the victims belonged 

to nuclear families. The demanding nature of 

nuclear families, coupled with stress, strains and 

there is no one to shoulder their agony, causes 

these people to attempt suicide more often 

compared to their counterparts who are 

somewhat 'secured' in the joint families. The 
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people living in undivided families have 

psychological and financial support making an  

individual more balanced and stable who can face 

crisis amicably.

Discussion

Very less information is available in the 

literature regarding the parasuicdes. One of the 

reasons could be that, not all parasuicidal acts are 

reported officially. They visit the hospital only 

when there is a serious threat to life but often 

without registering cause for their attempt. This is 
21to avoid various medico-legal hassles.  

The important risk factors for parasuicide are 

lower socio economic status, unemployment, 

singletons during adolescence, widow or 

widower and the people in the geriatric age 
22

group.  The lifetime risk for suicide is about 2 to 

4 times higher for men than for women, whereas 

women are 3 to 9 times as likely to attempt 
23

suicide compared to men.  Wunderlich U. points 

out males to be more success oriented who tend to 

show more aggressive, risk taking and injury 

producing behaviour than their female 
23

counterparts.  It was also pointed out that 

adolescent males use more lethal suicide 

methods, which increases the probability of 

completed suicides and at the same time 

decreases the likelihood of humiliation, which 

probably would correspond with a failure of the 
23suicide.

It has been observed that the female suicide 

attempters showed suicidal thoughts and suicide 

attempts significantly more often, and at a much 

younger age than the males. Furthermore, the 

females experienced sexual abuse followed by 

anxiety disorders much more often, which in turn 

makes them vulnerable for attempting suicide. 

Some studies have indicated suicidal tendency 

during menstrual period due to hormonal 

changes resulting in mood fluctuations. On the 

other hand, the male suicide attempters showed 

higher rates of alcohol disorders and financial 
23 problems. The other factors precipitating 

parasuicide as per various studies are relationship 

problems such as 'live in relation', physical 

disability, disturbing chronic ailments, neglected 

& abused by near and dear and legal problems, 

etc.

Various studies have shown gender 

differences in suicide attempters with regard to 

the type and extent of mental and addiction 

disorders. One such study points out that panic 

disorders and depressive syndrome were the 

major risk factors for suicide attempts in females 

than in the males. Alcohol dependence and illegal 

drug consumption was found as nearly twice the 
23

rate in men than in women.  However, in a study 

conducted on alcohol dependent patients, 

females attempted suicide more often than 
24    

males. The methods adopted for parasuicide 

were poison consumption (78.6%) and burns 

(21.4%). The method of choice adopted by males 

was poison consumption (organophosphorous, 

followed by organochlorines and aluminum 

phosphide) as they are easily available. Still 

about 70-80% people reside in rural & suburb 

areas. Many earn their livelihood by agriculture 

and pesticides are available to them easily. Thus 

pesticide poisoning is a major public health 

hazard in India. However, method of choice 

adopted by females was burns, may be because 

they were often housewives and confined to 

indoors. Attempt to suicide is often an impulsive 

act and a house wife may opt for burns or hanging 

using any available material at home. Sedatives 

are commonly used in cosmopolitan cities due to 
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awareness, abuse and easy availability. In UK 90 

% cases of parasuicide are by drugs (anti-

depressants, followed by paracetamol, asthmatic 
25

agents, benzodiapines and anti-epileptics).

The rates of parasuicide and successful 

suicide are increasing, especially among young 

men. Despite research and awareness campaign, 

we are no closer to stopping this phenomenon. 

There may be number of reasons; however, two 

issues are probably central. First, suicidal 

behaviour should be considered along a 

continuum, as much of the work carried out to 

date views deliberate self-harm and completed 

suicide as separate phenomena, or at best as 

overlapping population. As a result, research into 

these areas has been polarized to some degree 

and has not benefited from an integrated 

standpoint. For example, somewhere in the 

region of 40 per cent of completed suicides have 

a history of self-injury, irrespective of whether, at 

attempt, they intended to kill themselves. For this 

reason itself suicidal behaviour should be 

considered in terms of a continuum. Second, 

suicidal behaviour remains stigmatized 

especially in India and is still firmly rooted in the 

domain of 'abnormal' behaviour. At the very best 

this is unfortunate, and at the worst, this 

represents a hindrance to those who are 

vulnerable to suicide, who will not seek help 

from the healthcare services for fear of stigma. 

Suicidal behaviour, irrespective of how you 

define normality, should not be considered 

abnormal. So far, research has focused on suicide 

as a disease, reinforcing the notion that mental 

illness is a precursor to all suicidal behaviour. 

But, it now seems that more of those who kill 

themselves have not acquired a psychiatric 

diagnosis or been in contact with the healthcare 

26services.

As per Section 309 of the IPC, 'whoever 

attempt to commit suicide and does any act 

towards the commission of such offence, shall be 

punished with simple imprisonment for a term 

which may extend to one year, or with fine, or 

with both'. In many countries, attempt to commit 

suicide is regarded more as a manifestation of 

diseased condition of mind deserving a treatment 

and care rather than as an offence to be visited 

with punishment. In this context, the 

constitutional validity of Section 309 IPC was 

challenged and the Supreme Court observed that 

the provision for punishing the attempt to commit 

suicide is irrational. It also held that the act of 

attempted suicide neither has any baneful effects 

on the society, nor is harmful to others. However, 

this decision was subsequently reversed and it 

has been held again that the provision for 

penalizing the attempt to commit suicide is not 

unconstitutional. The person who attempts 

requires psychiatric counseling and a sincere 

attempt to address his/her precipitating factors. 

But it is unfortunate that Indian law proceeds to 

prosecute a survivor. As a result of this the 

dejected and depressed person may attempt much 

more vigorously to end life. The psychiatric 

counseling must be made mandatory to all those 

who survive a suicidal attempt.

Conclusion

In the present study, of 168 cases, men (74%) 

outnumbered women, majority of the victims 

(33.9%) belonged to 25-34 years age group, 

primary school constituted the major bulk (24%) 

of the study population, manual laborers topped 

the list (52.6%), subjects from lower  class 

attempted suicide more often (58%), married 

people(54%) outnumbered unmarried, 64% 



percent of the victims lived in nuclear families. 

The result of chi-square test for literacy status in 
2

our study was highly significant (x  = 26.8, df  =  

4, p<0.001).

It needs to be emphasized that easy and quick 

accessibility to various means of suicide attempts 

increases the number of attempts. In India, 

counter sale of sedatives, hypnotics and 

pesticides without prescription & scrutiny 

worsen the situation. Parasuicidal acts are 

powerful predictors for both further suicide 

attempts and for completed suicides. Hence the 

investigation of risk factors for suicide attempts 

is of paramount importance, particularly for 

issues pertaining to prevention of further such 

attempts and also completed suicides. There is a 

need for serious thinking for abolishing section 

309 IPC and stringent laws to curb unlawful sales 

of dangerous drugs and pesticides.. Parasuicide 

also affects relatives, friends and those involved 

in investigation and treatment. They may suffer 

from post traumatic stress disorders. Hence it can 

be considered as a public health issue which 

needs to be tackled much more seriously by law 

makers, law abiding officers and health 

authorities.           

Table 1:

Age & sex wise distribution of patients

Table 2:

Socio-demographic profile of patients

Table – 3: Rural-Urban distribution

Table – 4: Literacy status
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Table – 5: Socio-economic status

Table – 6: Marital status

Table – 7: Type of family

Table – 8: Distribution of patients according 

to the method used.

Table – 9: Distribution of patients according 

to the kind of poison preferred.
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Introduction

Health care waste is a special category of 
waste, which needs to be handled appropriately 
with precautions because it carries a higher 
potential for infection and injury than any other 
type of waste. Currently it is being managed 

4
casually.

It is estimated that patients in India generate 
biomedical waste between 0.5 to 1kg of 
waste/person/day. In Karnataka State (SOER – 

2003), the generation of health care waste has 
been estimated to be 1.0Kg/bed/day in private 
and government health care establishments, 
1.5kg/day in blood bank, 1.0kg/day in diagnostic 
laboratory, 0.2kg/day in small clinics and 
0.25kg/day in veterinary clinics. As the 
healthcare industry over the last decade has 
shifted from a reusable product supply system 
(eg: glass syringes, hospital laundry etc.,) to a 
primarily disposable product supply system (eg: 
disposable syringes and needles, disposable 
hospital linen etc.,) which has caused an increase 
in the health care waste generation and managing 

2,3,4the same has become a problem.

Majority of the problem can be avoided if 
the health care waste management is properly 

PRACTICES OF BIOMEDICAL WASTE MANAGEMENT AT A

MULTI SPECIALITY HOSPITAL

*Syed Sadat Ali, ** Balaji P.A., *** Karthik S.K., **** Jayaprakash G.

*,** Assistant Professor,  Dept of Physiology
*** Assistant professor
**** Professor Dept. Forensic Medicine &Toxicology 

Dr. B R Ambedkar Medical College, Kadugondana Halli, 
Bengaluru.Karnataka, India

Corresponding author: Dr. Syed Sadat Ali,
Assistant Professor Dept. of Physiology . Dr. B R Ambedkar Medical 
College, Kadugondana Halli, Bengaluru - 45. (Karnataka-India)
E-mail ; drsadatali@gmail.com, Phone: +91 99643 18714 (Mob)

Abstract

Hospital waste management is part of hospital hygiene and a prerequisite for good medical 

waste management. Hospitals and health-care establishments have a “duty of care” for the 

environment, for public health, and have particular responsibilities in relation to the waste they 

produce. The onus is on such establishments to ensure that there are no adverse health and 
1environmental consequences of their waste handling, treatment, and disposal activities.  Even after 

the implementation of bio-medical wastes rules (management and handling) in July 1998, the 

condition remains more or less unchanged. It can be attributed to lack of knowledge, resources and 
2,3 

enforcement of the regulations. The data was collected from various departments like Operation 

Theater, Accident and Emergency Department, Labour Room, Medical and Surgical Wards and 

House Keeping Department of multi speciality hospital. The data was collected from all the 

paramedical staff in the form of an interview with the help of structured questionnaire and one 

month observation. The results were as follows O.T 81%, Labour room 84%, Emergency 87%, 

Medical Surgical Ward -81%, Housekeeping 81%. These results show the Percentage of 

departmental efficiency in doing segregation and disposal of Biomedical wastes. There is less 

awareness among the paramedical staff with regard to handling of biomedical waste. All the 

departments are not following any disinfection treatment for liquid wastes, the reason might be the 

non provision of facility by the hospital. As the infected waste may harm the public, the hospital 

must give due consideration to disinfect the liquid waste before disposing through the drainage.

© 2011 Karnataka Medico Legal Society. All rights reserved.

Key words: Bio-medical waste; Segregation, disposal, treatment, Hygiene. 
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managed. The activities that are commonly done 
in the health care waste management are 
segregation, storage, collection, transportation 
and disposal of health care waste. It 
encompasses, organizational planning, 
administrative, financial, legal, engineering 
aspects, human resource development and their 
management involves inter-disciplinary 

5
relationships. 

Medico legal aspects of hospital waste 
management

National legislation is the basis for 
improving health-care waste practices in any 
country. It establishes legal controls and permits 
the national agency responsible for the disposal 
of health-care waste, usually the ministry of 
health, to insist for their implementation.

A national law on health-care waste 
management may stand alone or may be part of 
more comprehensive legislation such as the 
following:

1. Law on management of hazardous wastes: 
application to health-care waste should be 
explicitly stated;

2. Law on hospital hygiene and infection 
control: a specific chapter or article should 
be devoted to health-care waste.

Indiscriminate disposal of infected and 
hazardous waste from hospitals, nursing homes 
and pathological laboratories has led to 
significant degradation of the environment, 
leading to spread of diseases and putting the 
public to great risk from certain highly 
contagious and transmission prone disease 
vectors. This has given rise to considerable 
environmental concern.

The first standard on the subject to be 
brought out in India was by the Bureau of Indian 
Standards (BIS), IS 12625 : 1989, entitled 'Solid 
Wastes- Hospitals-Guidelines for Management' 
(Annexure 7.1) but it was unable to bring any 
improvement in the situation. In this scenario, the 
notification of the 'Biomedical waste 
(Management & Handling) Rules, 1998' assumes 

1
great significance.

The notification served by the Ministry of 
Environment and Forests, Govt, of India 
011'27th- July, 1998 called as Bio-medical Waste 
(Management and Handling) Rules. These rules 
have been made by the Central Government, in 
exercise of the powers conferred by sections 6, 8 
and 25 of the Environment (Protection) Act 1986

Any violation to these rules are punishable 
by 5 years rigorous imprisonment or a fine or 
rupees five thousand. 

Bio-medical Wastes are to be handled only 
according to these rules. Few important are

Rule 6 pertains to: Setting up of biomedical 
waste facility

Rule 12 emphasizes: Responsibility of 
generators and operators of bio-medical waste 
facility.

Rule 13 deals with: Segregation, packaging, 
transportation and storage.

Rule 14 deals with: Treatment and disposal

Rule 15 declares the necessity of: Maintenance 
of Records.

These records, as the rule notifies, shall be 
subject to inspection and verification by the 

6
appropriate authority from time to time.

Materials and methods

The research approach adopted in the study 
is descriptive method. It includes collection of 
information, opinion and attitude directly from 
the subjects of the study through interview with 
structured questionnaire. The descriptive method 
of investigation attempts to describe and 
interpret, what exists at present in the 
organization as a method, rules and regulations. 
The study was conducted from April 2011 – May 
2011.The tool was given to forensic and 
community experts for content validity. Based on 
their suggestions restructuring of tool was done. 
Statistical analysis: Tests of central tendency are 
used.

Results

The obtained Percentage of departmental 
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efficiency in doing segregation and disposal of 
Biomedical wastes from O.T - 81%, Labour 
room - 84%, Emergency - 87%, Medical Surgical 
Ward - 81% and  Housekeeping  -  81%. 

The interviewed data is sorted out into 
numerical data and is enlisted as seen in tables in 
Annexure I. Here, the obtained data is compared 
with the standards. In this study for simplicity in 
analysis,  Zero (O) represents 'No' that is, they are 
not following the standards and 'one' (1) 
represents 'Yes' that is, they are following the 
standard. 

Analysis through all the tables showed that 
many of the departments are keeping the process 
of biomedical waste management right up to the 
mark as far as possible with their limited 
resources.

Few drawbacks are, as in Table 1 they are not 
able to follow separate provision for storage of 
waste and disinfection of liquid wastes as per 
standard. Table 2 reveals that much concentration 
should be given to the area of separate storage 
provision for keeping the wastes. From the 
question number the investigation feels that the 
respondents are biased or the procedures are not 
properly under stood by all the employees of the 
department. Table 3 reveals that answer to the 
question number 4 is negatively answered by one 
of the respondents, even though they are keeping 
it as per the standard. The respondent may not be 
aware about the labeling system and hence the 
awareness among the staff should be confirmed. 

Housekeeping department is extending a 
better work to increase the efficiency of the 
hospital. But still the hospital is not providing any 
separate staircase / corridor for the transportation 
of Bio medical wastes. Eye shields are not 
provided for staff protection.

From many departments, a general view is 
that, hospital authorities were providing less care 
regarding separate storage area for wastes and 
disinfection method for liquid wastes. In all the 
departments the respondents are aware about the 
nosocomial infection due to improper 
biomedical waste management. 

Discussion

The ministry of environment & forests 
notified the biomedical waste (management & 
handling) Rules, 1998” (BMW Mgt) in July 
1998. In accordance with these rules, "every 
hospital generating BMW needs to set up 
requisite BMW treatment facilities on site or 
ensure requisite treatment of waste at common 
treatment facility." Handling segregation, 
mutilation, disinfection, storage, transportation 
and final disposal are vital steps for safe and 
scientific management of biomedical waste in 

7any establishment.

Anatomical waste, sharp waste, solid waste, 
soiled waste and liquid waste are the different 
types of wastes that are produced in these 
departments. Disposal of these wastes are being 
done in accordance to the guidelines. As the 
hospital is providing proper training to the staff, 
they are well aware about the nosocomial 
infection due to improper biomedical waste 
management. The awareness of nurses and their 
due action reduces the incident of nosocomial 
infection. 

The data collected from housekeeping 
department proves that the hospital is providing 
basic measures to protect themselves while 
working. The department is following the 
guidelines for the disposal of the bio-medical 
wastes.

According to Madhuri Sharma, segregation 
of BMW should be done at the source of 
generation of biomedical waste itself. The 
biomedical waste should be segregated as per 
categories applicable and colour coding in 
accordance with the B.M.W. (Management & 
Handling) Rules 1998.' The investigator feels 
that, in this hospital all the studied departments 

8
are doing proper segregation.

As per Biomedical waste (Management and 
Handling) Rules 1998 the "human anatomical 
waste should be treated and disposed by 
incineration / deep burial, waste sharps by 
disinfection / shredding, soiled waste by 
incineration or autoclaving solid waste should be 

PRACTICES OF BIOMEDICAL WASTE MANAGEMENT AT A MULTI SPECIALITY HOSPITAL
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disinfected by chemical treatment / shredding 
and liquid waste by chemical treatment and 

9
discharge into drains.  In this hospital all the 
departments dispose the anatomical, sharp soiled 
and solid wastes as per the law. But they are not 
following any disinfection method for liquid 
wastes. From this we can understand that the 
reason might be the non provision of facility by 
the hospital. As the infected waste may harm the 
public, the hospital must give due consideration 
to disinfect the liquid waste, before disposing 
through the drainage. More over it is advisable 
for the hospital, to provide eye shield to health 
care waste management workers even though 
they provide all the necessary protective 
measures to them.

Recommendations

Health-care waste management, as well as 
posing technical problems, is strongly influenced 
by cultural, social, and economic circumstances. 
A well designed waste policy, a legislative 
framework, and plans for achieving local 
implementation are essential. Change will be 
gradual and should be technically and financially 
sustainable in the long term.

Conclusion

The present study has revealed that the 
practice of health care waste management is 
inadequate and rudimentary. There is a need to 
improve the awareness levels as well as practice 
of health care waste management appropriately 
for which necessary training and follow up are 
required. 

 All the departments are not following any 
disinfection treatment for liquid wastes. As all 
the departments are not doing, we can understand 
that the reason might be the non provision of 
facility by the hospital. As the infected waste may 
harm the public, the hospital must give due 
consideration to disinfect the liquid waste before 
disposing through the drainage.
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HISTO-MORPHOLOGICAL STUDY OF HEART IN SUDDEN CARDIAC DEATH WITH SPECIAL EMPHASIS ON CORONARY ARTERY LESIONS

Introduction

Cardiovascular disease particularly, the 

coronary heart disease is the main cause of death 

in industrialized countries and rising at an 
1 alarming rate in much of the developing world.

The World Health Organization de?nes sudden 

cardiac death (SCD) as unexpected death within 

one hour of symptom onset if witnessed or within 

24 hours of the person having been observed 
2alive and symptom-free if unwitnessed.  SCD 

most commonly results from cardiac arrest due to 

a lethal arrhythmia and usually occurs in the 

background of structural heart disease or 
2   coronary artery disease (CAD). The 

cardiovascular etiology of sudden death reported 
3in an autopsy based study is 60-70%.  The most 

common cardiovascular diseases in children and 

adolescents are congenital heart diseases, 

rheumatic heart diseases, myocarditis, 

hypertrophic cardiomyopathy, atherosclerotic 

coronary artery disease, conduction system 

abnormalities, mitral valve prolapse and aortic 

dissection. In adults, coronary atherosclerosis, 
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Abstract

Objective: To study the histo-morphological changes in the heart and coronary arteries and to 
determine the cause of sudden cardiac death. Methods: A prospective study of heart and coronary 
arteries from 86 autopsies of sudden cardiac death was done at Karnataka Institute of Medical 
Sciences Hubli, from 2003 to 2005.  Histo-morphological changes in the heart and coronary arteries 
were studied in the department of pathology. Results: The ages ranged from 22 to 80 years. Majority 

rd
of cases were seen in 3  and 5th decades of life. Males were affected in 70 cases and females in 16 
cases. Coronary atherosclerosis of varying grades was seen in 48 cases. Grade 4 coronary occlusion 
with critical narrowing was seen in 20 cases. Ischemic heart disease was encountered in 29 cases, 
Myocarditis in 9 cases, changes in conduction system of the heart in 4 cases; rheumatic heart 
disease, syphilitic heart disease and coronary arteritis were seen in 2 cases each. Hypertrophic 
cardiomyopathy was seen in one case. Ischemic heart disease due to coronary atherosclerosis of 
varying grade was seen in 26 cases, coronary arteries were normal in 3 cases. The cause of death 
could not be determined in 9 cases as there were no specific findings in heart and coronary arteries. 
Conclusion: The most common cardiovascular disease resulting in sudden cardiac death was 
coronary atherosclerosis of varying grades, leading to Ischemic heart disease followed by 
Myocarditis, Syphilitic heart disease, Rheumatic heart disease, changes in conduction system, 
coronary arteritis and Hypertrophic cardiomyopathy. 

© 2011 Karnataka Medico Legal Society. All rights reserved.
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Ischemic heart diseases and acquired forms of 
4cardiomyopathy are the most common diseases.  

In most cases, the fatal arrhythmia is triggered by 

electric irritability of myocardium distant from 

the conduction system, induced by Ischemia or 
4   infiltration. Ventricular fibrillation and less 

often bradycardia and asystole are responsible 
5for sudden cardiac death.  A detailed post-

mortem examination helps to know the cause of 

sudden cardiac death. The purpose of this study 

was to determine the cause of sudden cardiac 

death by studying the histo- morphological 

changes in the heart and coronary arteries.

Material and Methods

This prospective study was done at 

Department of pathology, Karnataka Institute of 

Medical Sciences, Hubli from 2003 to 2005. A 

detailed proforma was prepared which included 

information collected from attendants and 

medical case history sheets, regarding the details 

of deceased, any physical activity prior to death, 

prodromal signs and symptoms, ECG findings 

duration of time between onset of symptoms and 

death. The heart specimen of cases meeting the 

criteria of sudden cardiac death was selected for 

the study. Weight of heart, coronary artery and its 

site from origin of vessel, state of coronary ostia, 

recent/old infarcts along with their size and 

location were noted. The coronary arteries were 

cut at 1 cm intervals from the apex of heart and 

examined. Heart was cut opened by modified 

Virchow's method following the direction of 

blood flow and bread loaf technique in cases of 

hypertrophy. Thickness of ventricular walls and 

interventricular septum was measured. Blocks 

for histopathological examination were taken 

from right atrium, SA node, AV node, base and 

middle of septum; anterior and posterior walls of 

both ventricles and from left anterior and 

posterior papillary muscles. Serial sections were 

taken from areas of infarct. These tissues were 

processed and four to five micron thick sections 

were made with the help of manual microtome. 

The sections were examined under light 

microscope after staining with hematoxylin and 

eosin stain. The histological changes were 

studied and correlated with the cause of sudden 

cardiac death.

Results

A total of 1200 autopsies were conducted 

during the study period. Of these 86 cases were 

included in the study which fulfilled the criteria 

of sudden cardiac death. The cases were studied 

according to above mentioned protocol. The age 

ranged between 22 to 80 years. Males were 

affected in 70 cases and females in 16 cases. 

Male: Female ratio was 4.3:1. Maximum 
th

numbers of cases were seen during 3rd and 5  

decades of life. Out of 86 cases, majority of cases 

showed combined lesions where common lesion 

was coronary atherosclerosis of varying grades. 

The commonest cause of sudden cardiac death 

was coronary atherosclerosis seen in 48 cases, 

out of which 20 showed grade 4 coronary 

occlusion with critical narrowing. Ischemic heart 

disease was encountered in 29 cases, myocarditis 

in 9, changes in conduction system of the heart in 

4; rheumatic heart disease, syphilitic heart 

diseases, and coronary arteritis without 

atherosclerosis were seen in 2 cases each and 

Hypertrophic cardiomyopathy was seen in one 

case. In nine cases cause of death could not be 

determined as there were no specific findings. In 

those with coronary atherosclerosis, triple vessel 

disease in 24, double vessel disease in 16 and 

single vessel disease in 08 cases was seen. The 

predominant involvement was seen in left 

anterior descending and left coronary artery in 

87.5% of cases each followed by right coronary 

artery in 68.7%. Infarction was seen commonly 

in combined left ventricle and inventricular 

septum in 9 cases, followed by left ventricle and 

interventricular septum alone in 7 cases each. 

Transmural infarction was seen in 21cases and 



-19-J.Kar.Med.Leg.Soc. Jul-Dec 2011 Vol 20(2)

HISTO-MORPHOLOGICAL STUDY OF HEART IN SUDDEN CARDIAC DEATH WITH SPECIAL EMPHASIS ON CORONARY ARTERY LESIONS

subendocardial in 8 cases. Combined recent and 

old infarcts were seen in 58.6% cases. Recent and 

old infarcts were seen alone in 17.2% and 13.7% 

cases respectively. Out of 29 cases of ischemic 

heart disease, 26 cases were associated with 

coronary atherosclerosis of varying grades. In 

three cases coronary arteries were normal. Nine 

cases of myocarditis showed myocytolysis and 

lymphocytic infiltration. Conduction system of 

the heart showed necrosis of SA and AV nodes 

due to narrowing of nutrient arteries. 

Symmetrical hypertrophy of left ventricle, tree 

bark appearance and dilatation of aorta, pulled up 

coronary ostia, widening of valve commissure 

with rolling of free edges was seen in both the 

cases of syphilitic heart disease. Valvular lesions 

were seen in both the cases of rheumatic heart 

diseases, but Aschoff body was seen in only one 

c a s e .  A s y m m e t r i c  h y p e r t r o p h y  o f  

interventricular septum and left ventricular wall 

was seen in one case of hypertrophic 

cardiomyopathy. Nine cases showed no specific 

findings in the heart and coronary arteries. 

Discussion

Heart disease is the most common cause 

of sudden death and in these cases coronary 

atherosclerosis is the predominant lesion. 

However 10-20% cases of sudden cardiac death 
4

are of non-atheromatous origin.  In our study 

sudden cardiac death below 40 years was 52.2% 

which is much higher than two previous studies 
 6,  4

(42.5%)  (45.5%),  possibly due to more number 

of cases at this age. The cause of death due to 

coronary artery diseases was seen in 58.1% of 

cases and triple vessel involvement was 

predominant in 52.17% which was much lower 
7

than detailed by Kasthuri et al,  seen in 76.9% and 

triple vessel involvement in 80%. Grade 4 

coronary occlusion was predominantly seen in 

41.6% and grade 3 in 18.8 % cases, with similar 
4.

findings seen in study by Mumtaz et al  In our 

study right coronary and left coronary was 

predominantly involved in 56.2% of cases each 

followed by left anterior descending artery in 

54.2% of cases. The predominant involvement 

was seen in left anterior descending and left 

coronary artery in 87.5% of cases each followed 

by right coronary artery in 68.7% which was in 
 8contrast to Vijay Singh et al.  The evidence of 

occlusive coronary atherosclerosis as a cause of 

sudden cardiac death in the present study was 

55.8% which is lower than previous studies done 
9  

by Crawford et al (64%)   and James et al (62%).
10
 Recent infarcts were found in 17.2% of cases 

and old infarcts in 13.7% of cases which was in 
3contrast to reported by Mumtaz et al,  healed 

infarct in 35.1% recent infarct in 20.8% of cases.  

In our study changes in cardiac conduction 

system was seen in 4.6% of cases whereas Cohle 
11

et al  noted such lesions considered to be lethal 

in 3% cases. Myocarditis as a cause of death was 

seen in 10.4% cases in our study. Some past 

studies show lesser incidence of   myocarditis 

which could be due to lack of well defined 
12, 13

histological criteria.  Syphilitic and rheumatic 

heart diseases as a cause of sudden cardiac death 

were seen only in 2.3% of cases each in our study. 

There is a significant reduction in the incidence 

of rheumatic and syphilitic heart diseases in 

recent years owing to early detection methods, 

use of antibiotics and various screening, health 

programmes educating the people. Coronary 

arteritis is an important finding in forensic 

pathology and merits consideration in a case of 

unexplained death. One case of SCD was due to 

hypertrophic cardiomyopathy (HOCM).The 

mechanism of sudden death due to HOCM is not 

completely understood but the available data 

suggests the role of arrhythmia and/or 

hemodynamic disturbances as precipitating 
 14factors.   The cause of SCD could not be 

determined in 10.4% cases which correlates with 
11two previous studies where it was 11.8%  to 

15 16.3%. In such cases possibility of myocardial 

ischemia caused by coronary spasm secondary to 
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overdriven adrenergic activity, autosomal 

dominant long QT syndrome, hereditary 

abnormalities of cardiac conduction system, 

triggering lethal arrhythmias lead to sudden 

cardiac death. Exclusion of noncardiac causes, 

such as pulmonary embolus or drug overdose, is 

also critical, since sudden cardiac arrhythmias 

may be the ?nal common pathway in these 

disease states also. 

Conclusion 

The most common cardiovascular 

disease resulting in sudden cardiac death was 

coronary atherosclerosis of varying grades, 

leading to Ischemic heart disease followed by 

Myocarditis, Syphilitic heart disease, Rheumatic 

heart disease, changes in conduction system, 

coronary  a r t e r i t i s  and  Hyper t roph ic  

cardiomyopathy. In this study coronary 

atherosclerosis was the major cause of sudden 

cardiac death. The cause of sudden cardiac death 

noted could not be determined in 9 cases, where 

possibly myocardial ischemia due to various 

factors triggered lethal arrhythmias leading to 

sudden cardiac death. Histo-morphologic study 

of heart and coronary arteries helps us to know 

various causes of sudden cardiac death. Sudden 

cardiac death is a source of concern and a detailed 

post-mortem examination is mandatory to 

ascertain the cause.

Table 2) showing various causes of sudden cardiac death in the present study

Table 1) Age and sex distribution of the cases in the present study
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Figure 1) Gross photos of coronary atherosclerosis showing 
a) complete occlusion b) t hrombosis c) calcification.

HISTO-MORPHOLOGICAL STUDY OF HEART IN SUDDEN CARDIAC DEATH WITH SPECIAL EMPHASIS ON CORONARY ARTERY LESIONS

Figure 2) Microscopy showing coronary atherosclerosis with
a) thrombus and hemorrhage.   b) calcification. (Hematoxylin&Eosin stain X 400)

Figure 3) Gross photo of heart showing healed  infarction.
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Figure 4) Microscopy showing
a) recent infarction.   b) healed infarction. (Hematoxylin&Eosin stain X 400)

HISTO-MORPHOLOGICAL STUDY OF HEART IN SUDDEN CARDIAC DEATH WITH SPECIAL EMPHASIS ON CORONARY ARTERY LESIONS

Figure 5) Microscopy showing lymphocytic 
infiltration and myocytolysis seen in myocarditis. 

(Hematoxylin&Eosin stain X 400)

Figure 6) Microscopy showing perivascular 
infiltration with lymphocytes and plasma cells in 

syphilitic heart disease.
(Hematoxylin&Eosin stain X 400)

Figure 7) Microscopy showing aschoff body with anistcshow cells in rheumatic heart disease.
(Hematoxylin&Eosin stain X 400)
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Introduction

Medical field cannot survive without 

continuous research. The need and curiosity of 

indulging into research projects starts right from 

the day a student enters into medical college. In 

case of postgraduate students, at the time of 

doing their thesis/dissertation they come across 

the task of interpretation of the data of their 

findings, which requires the knowledge of the 

type of statistical test that should be applied. 

When examining the statistics section of an 

article, it is helpful to have a systematic 

approach. It is not essential to understand the 

exact workings and methodology of every 

statistical test encountered, but it is necessary to 

understand selected concepts such as parametric 

and nonparametric tests, correlation, and 

numerical versus categorical data. This working 

knowledge will allow spotting obvious 

irregularities in statistical analyses encountered. 

Various articles have been published to highlight 
1-4 5,6

the importance of statistics.  Greenhalgh   

proposes asking the following questions, among 

others, as a first pass of any article: (1) Were the 

two groups evaluated for comparability at 

baseline? (2) Does the test chosen reflect the type 

of data presented (parametric vs nonparametric, 

categorical vs. numerical)? (3) Have the data 

been analyzed according to the original study 

protocol? (4) If an obscure test was used (essenti- 

ally any test not mentioned in this review), was 

an explanation and a reference provided?

Definitions

Mean

The mean is the arithmetic average of all the 

values in a set of data. It is often used to 

approximate the central tendency of a set of data 

but is very susceptible to outliers. For example, 

the mean income of Omaha, Nebraska, would 

likely be inordinately high because of Warren 

Buffett.

Median

The median is the middle value of a data set 

when the set is ordered chronologically. It is not 

influenced by outliers but does not give any 
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indication of the actual values of the numbers in a 

data set; it is not an average. It is therefore useful 

for small, highly skewed sets of numbers.

Distribution

When the values of a data set are plotted on a 

graph, the shape of the resultant curve defines the 

distribution. The normal (also called Gaussian) 

distribution is the classic bell curve, and in this 

distribution the mean = median (Figure 1). 

Figure 1: Normal (Gaussian) distribution. 

Mean = 0 in this example. The 1 SD on either 

side of the mean encompasses 68% of all values 

under the curve, while 2 SD encompasses 95% of 

all values under the curve.

This allows several important mathematical 

assumptions to be made, allowing the use of 

statistical tests that are very sensitive. One of 

Fisher's assumptions states that the larger a 

sample size, the more closely the distribution 

will approximate a normal distribution. This is 

one mathematical reason why studies with large 

sample sizes are better.

Standard Deviation

The standard deviation (s or SD) denotes 

how far away from the mean an individual value 

lies. For a normally distributed data set, 

approximately 68% of the values will lie within 1 

SD of the mean, and about 95% of the values will 

lie within 2 SDs (Figure 1).

P Value

The P value represents the probability that 

the observed outcome was the result of chance. 

Arbitrarily in the scientific and medical 

communities, P < .05 has been chosen as the 

cutoff for ''statistically significant.'' This means 

that there is a less than 5% possibility (1 chance 

in 20) that the observed result was from chance 

alone. A P value outside the significant range 

could indicate one of two things. Either there is 

no ''real'' difference between the two sets of data, 

or the sample size was too small to detect a 

difference between the two sets, even if it exists. 

You cannot tell from the P value which of these 

possibilities is at fault, however.

Confidence Interval

A confidence interval (CI) is a range of 

values within which it is fairly certain that the 

true value lies. This is based on the idea that if 

you were to repeat the exactly the same study on 

random groups of subjects multiple times, you 

would not get the exact same results each time. 

You would have a range. For the purposes of 

interpreting the medical literature, 95% CI is 

talked about frequently. What this represents 

mathematically, for a given statistical result, is 

that we can be 95% certain that the true value lies 

within the range denoted by the CI (ie, within 2 

SD). The narrower the range of the CI, the closer 

any observed value is to the true value, and the 

more precise the result. Confidence intervals can 

be positive or negative numbers, and this has no 

implications. If the 95% CI includes zero as well 
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as values of practical importance, however, then 

the result is not statistically significant, 
7regardless of the P value. This applies to 

inferential statistics and is slightly different for 

odds ratios, which are not discussed in this 

review. Mathematically, zero means there is no 

difference between the sample and the true 

population value. Therefore, the possibility of no 

difference between the 2 groups has not been 

excluded, despite P < .05. It is also important to 

remember that such calculations serve only to 

determine the mathematical validity of results; 

they do not determine the clinical utility of said 

results. Determining such utility is a fascinating 

topic unto itself and is well beyond this brief 

overview of statistics.

Types of Data

Numbers are assigned to many different 

things in the annals of research, but they fall 

broadly into two categories, each amenable to 

different statistical tests.

Numerical Data

The number itself has relevance. Examples 

of numerical data are things that are directly 

measured as a number such as CD4 counts, low-

density lipoprotein levels, blood alcohol content, 

tumorsize etc,.

Categorical Data

Numbers that are assigned to non-numerical 

values of interest represent categorical data. 

Examples of categorical data include the city of 

residence or the sex of study participants.

Types of statistical tests;

There are two broad categories of statistical 

tests.

Parametric Tests

Parametric tests assume that sample data 

come from a set with a particular distribution, 

typically from a normal distribution. Generally, 

this requires a large sample size. Because the 

distribution is known (mathematically, because 

the shape of the curve is known), parametric tests 

are able to examine absolute differences between 

individual values in a sample and are more 

powerful. They are able to identify smaller 

differences than are nonparametric tests and 

should be used whenever possible.

Nonparametric Tests

Nonparametric tests make no such 

assumptions about the distribution of originating 

data and therefore must ignore absolute values of 

data points and focus instead on ordinal 

properties (eg, which is smallest, which is most 

common). It is more difficult to demonstrate 

statistical significance with a nonparametric test 

(ie, the difference between the two groups must 

be larger) than with a parametric test.

Tests

Chi-square

2Mathematically speaking, the chi-square (x ) 

test is a nonparametric test. Practically, it 

requires large sample sizes and should not be 

used when numbers are less than 20. The chi-

square test is used with categorical data, and 

actual tally numbers must be used, not 

percentages or means. It tests the distribution of 

two or more independent data sets compared 

with a theoretical distribution. The more alike the 

distributions are, the more related they are 

determined to be, and the larger the chi-square 
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2value. A value of x  = 0 implies there is no 

relationship between the samples.

Fisher Exact Test

Analogous to the chi-square test, the Fisher 

exact test is a nonparametric test for categorical 

data but can be used in situations in which the 

chi-square test cannot, such as with small sample 

sizes. This test is used when comparing two data 

sets that create a contingency table and tests the 

association (contingency) between the two 

criteria. This is observed when each data set has a 

''yes/no'' answer, such as tumor cells present or 

absent, blood cultures positive or negative, 

breast cancer specimens that are estrogen 

receptor/progesterone receptor positive or 

negative, and so forth.

Student t Test

The Student t test is likely the most widely 

used test for statistical significance and is a 

parametric test suitable for either numerical or 

categorical data. The test compares the means of 

two data sets to determine if they are equal; if 

they are, then no difference exists between the 

sets. It exists as both a paired and unpaired test. A 

paired test means that the same thing was 

measured on each subject twice. For example, 

you measured each subject's heart rate, 

administered a beta blocker, then measured each 

person's heart rate again and want to compare the 

difference before and after administration of the 

drug. If this was not done, use an unpaired test.

Wilcoxon Signed Rank Test and Mann-

Whitney U Test

The Wilcoxon signed rank test and Mann-

Whitney U test are nonparametric analogs of the 

paired and unpaired t tests, respectively, in many 

situations. There are specific scenarios in which 

other tests are used as nonparametric analogs of 

the Student t test, such as when examining 

survival time or when examining categorical 

data, which are beyond the scope of this review. 

If these scenarios are encountered, it is advisable 

to examine closely the references listed in the 

study to determine the reason for the choice of 

test used. These tests analyze whether the median 

of the two data sets is equal or if the sample sets 

are drawn from the same population. As with all 

nonparametric tests, they have less power than 

the parametric counterpart (Student t test) but 

can be used with small samples or non-normally 

distributed data.

Analysis of Variance

Analysis of variance (ANOVA or F test) is a 

generalization of the Student t test (or Wilcoxon 

or Mann-Whitney U test) when three or more 

data sets are being compared. There are both 

parametric and nonparametric analyses of 

variance referred to as ANOVA by sum of 

squares or ANOVA by rank, respectively.

Pearson Product Moment Correlation 

Coefficient

P e r h a p s  t h e  m o s t  m i s u s e d  a n d  

misunderstood of all statistical analyses is the 

Pearson product moment correlation coefficient 

test. Fundamentally, correlation is a departure 

from independence of two or more variables. 

This can be in the form of any relationship, 

positive or negative. Correlation does not equal 

causation, nor does it imply causation; it merely 

records the fact that two or more variables are not 
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completely independent of one another. Pearson 

coefficient (r) is a parametric test that can be used 

with numerical or categorical data, but it is only 

meaningful under very select circumstances. For 

it to be a valid measure, all of the following four 

criteria must be met. (1) The data must be 

normally distributed. (2) The two data sets must 

be independent of one another. One value should 

not automatically vary with the other. For 

example, number of drinks consumed and blood 

alcohol level are not independent of one another; 

you must drink alcohol to change your blood 

alcohol level. (3) Only a single pair of 

measurements should be made on each subject. 

(4) Every r value calculated should be 

accompanied by a P value and/or CI.2 

Spearman Rank Correlation Coefficient 

The Spearman rank correlation coefficient 

test (rs or r) is the nonparametric counterpart to 

the Pearson coefficient and is a good option when 

all of the criteria cannot be met to calculate a 

meaningful r value and numerical data are being 

examined. As a nonparametric test, the degree of 

departure from independence will have to be 

greater to reach significance using this test than it 

would with the Pearson test. It is also more 

laborious to calculate, although in the modern era 

of statistical software this is largely irrelevant.

Regression Analysis

Regression quantifies the numerical 

relationship between two variables that are 

correlated. Essentially, it creates an equation 

wherein if one variable is known, the other can be 

estimated. This process, called extrapolation, 

should be done cautiously, and likewise 

interpreted cautiously. The numerous reasons for 

this are beyond the scope of this introduction.

Conclusion

A full time statistician is usually there in 

almost all medical colleges to help them in this 

regard but most of the time he/she would be so 

much overburdened to give sufficient time for 

every student to explain the importance of 

different types of tests available. The sole 

purpose of this article is to make the medical 

students aware about biostatistics.
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Introduction

“It is far pleasanter to sit comfortably in the 

shade rubbing red pepper in a poor devil's eye 
4

than to go about in the sun hunting up evidence.”

Humans always go for shortcuts and the 
4same rule applies to criminal investigation . 

Development of new tools of investigation has 

led to the emergence of scientific tools of 
2

interrogation like narco-analysis test .

A narcotic is a drug that dulls the senses, 

relieves pain, and induces sleep. Persons who 

were under the influence of narcotics entered a 

hypnotic –like state and spoke freely about 

anxieties or painful memories. Once the drug 

effect had worn off, the person had no 

recollection of what he or she said. Horselay 
4,5,6

coined the term “Narco-analysis” .

The term 'truth-serum' has been applied to 

drugs that are used in narco analysis. This term is 

a misnomer in two ways: the drugs used are not 
5serums and the truthfulness is not guaranteed .

Many researchers report that interrogators 

using truth serum are often successful in 

obtaining truthful information not only from 

those intending to withhold certain pieces of 

information, but even from those who had 

forgotten that information entirely. On the other 

hand, studies show that a significant number of 

subjects will sometimes inadvertently make false 

statements when questioned under the influence 
7

of truth serum .

Medical aspects

There is no single drug called 'truth serum'. 

Rather, the term 'truth serum' has been used to 

describe a variety of substances. The most 

common of these are barbiturates such as sodium 
6,7pentothal, sodium amytal and scopolamine .

Sodium pentothal (thiopentone) is an ultra-

short acting barbiturate. It slows down the heart 
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Abstract

Interrogation is an important aspect of criminal investigation. It plays a major role in 

investigation whenever there is little or no physical evidence. Police and other investigators depend 
1

on interrogation as principal means of determining facts and resolving issues .

The search for effective aids to interrogation is probably as old as man's need to obtain 

information from an uncooperative source and as persistent as his impatience to shortcut any 
2,3

torturous path . In the annals of police investigation, physical coercion has at times been substituted 

for pain staking and time consuming inquiry in the belief that direct methods produce quick results. 

Development of new tools of investigation has led to the emergence of scientific tools of 
2

interrogation like the narco-analysis test .
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rate, lowers BP and slows down the brain and 
5spinal cord activity . It has anesthetic, sedative 

8
and hypnotic properties . It is used for induction 

of anesthesia, euthanasia, psychiatry and also as 
9

truth serum in narco-analysis .

Intravenous injection of 20 milliliters of 

2.5% solution of the drug can cause 

unconsciousness in 15-30 seconds which lasts 

for 5-10 minutes. If drug is given in half state, the 
8,10person enters a 'twilight stage' or a 'twilight 

11zone' : state between consciousness and 
8

unconsciousness . The subject's inhibitions are 

lowered by interfering with his nervous system at 

a molecular level. In this state, it becomes 
2

difficult though not impossible for him to lie . 
8,9

The reliability of the confessions is dubious . 

The drug tends to make subjects chatty and 

cooperative with interrogators, but a practiced 

liar or someone who has a false story firmly 

established would still be able to lie under the 
9influence of the drug .

Historical aspect

“In vino veritas (in wine there is truth) 
st

observed Gaius Plinius Secundus, during the 1  

century. In fact, alcohol given as intravenous 
1,12

ethanol, was an early form of truth serum . The 

phrase 'truth serum' appeared first in a news 

report of the experiments conducted on prisoners 

by Robert House, in Los Angeles Record, 
1sometime in 1922 .

Today, drugs such as sodium amytal and 

sodium pentothal are widely used as 

anaesthet ics ,  and less  commonly by 

psychotherapists in efforts to recover repressed 
7

memories . In 1989, the New Jersey Supreme 

Court (State v. Pitts) prohibited the use of sodium 

amytal narco analysis because the results of the 

interview were not considered scientifically 

reliable, although there was some use to the 
13interviews .

Scenario in India

India is one of the few democratic countries 
6

to practice narco analysis on its criminals . In 

India, the judiciary (Supreme Court) has 

approved adoption of pseudoscientific 
1

techniques in crime investigation . It has an 

increasing presence in the country, inspite of the 

fact that it is widely criticized by public and 

media and experts decry lack of scientific 
6evidence of its reliability and validity .

Its fascination reached its peak when the 

Bangalore FSL launched its four-in-one package 
1tests for investigating police officers  which 

includes the following tests in that order: a) 

psychological profile, b) polygraph test, c) brain 

fingerprinting test and d) narcoanalysis. 

Polygraph and brain fingerprinting are 2 popular 
8

non invasive techniques . The tragedy is that the 

final analysis is made by narcoanalysis, the 
1

earliest to be thrown out .

In many cases, suspects and accused have 

been subjected to narcoanalysis in India. The 
14

Hindu reported a case where a lady suspect in a 

murder case, was subjected to narcoanalysis in 

Bangalore. Her revelations during the test were 

later found out to be totally false.

3
One IPS officer from AP has reported that an 

accused was subjected to narcoanalysis in the 

forensic lab after he was interrogated for 20 days 

in police custody. No new facts were revealed. 

These reports show that these experiments could 
8endanger the life of the subjects  and the 

truthfulness is not guaranteed.

Ethical considerations

For ethical reasons the psychiatrist is 
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advised against performing narcoanalysis when 

the examination is requested as an aid to criminal 
1,4,15  

investigation . World Medical Association
1,16-19recently revised its Tokyo declaration  on this 

subject.

Medical council of India has recently 

amended its official code of medical ethics by 

adding, “The physician shall not aid or abet 

torture or shall he be a party to either infliction of 

mental or physical trauma or concealment of 

torture inflicted by some other person or agency 
1in clear violation of human rights .”

Legal aspects

Narcoanalysis test violates various human 

rights. The legal position of applying this 

technique as an investigative aid raises genuine 

issues like encroachment of an individual's 
2

rights, liberties and freedom .

1. Consent of subject as stated in  Section 88 of 
20,21IPC : 

The consent obtained from the person for 

narcoanalysis is invalid as injection of 

dangerous narcotic drug is not done for the 

benefit of the person. It cannot be considered 

as an act done in good faith either.

82. Section 53 Criminal Procedure Code :

Narco analysis cannot be constituted as a 

physical examination for collection of 
8samples .

3. Article 20(3) of Constitution of India/ Right 
2,8,22,23

against Self Incrimination :

It deals with the privilege against self-

incrimination. The privilege is also known as 

the Right to remain Silent. No one can 

forcibly extract statements from the accused, 

who has the right to keep silent during the 

c o u r s e  o f  i n t e r r o g a t i o n .  B y  t h e  

administration of these tests, forcible 

intrusion into one's mind is being restored to, 

thereby nullifying the validity and 
2

legitimacy of the Right to Silence .

241) Article 21 of Constitution :

There is no enabling law to subject a person 

to a life threatening technique such as narco 
8analysis . He has the right to life and liberty.

82) Nemo Temetur se Ipsum Accusare :

It states that, “No man, not even accused 

himself can be compelled to answer any 

question, which may tend to prove him guilty 
8,22of a crime, he has been accused of”

Narco analysis is a form of sophisticated 

torture where a dangerous drug is 

administered to relax the mind before the 
8interrogation. It violates the human rights .

8,25
3) Amnesty International :

It is a Human Rights Group that condemns 

narco analysis by stating that the use of drugs 

in interrogation was outlawed under 

international standards and is a breach of 

medical ethics. It constitutes cruel, inhuman 

and degrading treatment amounting to 
1,16-19torture as per the Declaration of Tokyo  

1975.

It is worthy to note that the impugned narco 

mechanism and its tyrannical procedure satisfy 

all the four components in UN Definition of 

Torture viz, it produces physical/mental suffering 

and is degrading; it is intentionally inflicted; it is 

intended for purposes such as getting 

information, confessions, etc; and it is inflicted 

by an official. Article 7 of ICCPR clearly says 

that no one shall be subjected to torture or to 

cruel, inhuman or degrading treatment or 
4,18,26,27

punishment .

.
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The admissibility of a science in a court of 

law demands that 3 major requirements be met: 
28

namely validity, reliability and legality . The 

same must be used to analyse the science of narco 

analysis and its prospective admissibility in our 
22

courts .

“How can this procedure be called 

"humane"? In such a situation, isn't the doctor 

violating the ethical principle of non-
4 , 2 9

malfeasance?”  Thus even a doctor 

participating in narco analysis is participating in 
4  

a psychological third degree procedure . In 

India, horrifying video clips of the actual narco-

analysis are telecast repeatedly, when the same is 
4not even admissible as evidence in court .

Events of narcoanalysis

In India, a few of those accused in the 

Godhra case were made to undergo narco-

analysis in 2002 and since then, it has been used 
2intermittently .

In 2004, the Bombay High Court ruled in the 

multi crore rupees fake stamp paper case that 

subjecting an accused (Telgi and his 

accomplices) to certain tests like narcoanalysis 

does not violate the fundamental right against 

self-incrimination. Statements made under 
2,4,13

narcoanalysis are not admissible in evidence . 

However, recoveries resulting from such 

drugged interviews are admissible as 

corroborative evidence. This is, arguably, a 

roundabout way of subverting the right to silence 

- acquiring the information on where to find the 

weapon from the subject when, in his right 

senses, he would not turn witness against 
13himself .

In a 2006 judgment (Dinesh Dalmia v. 
30

State) , the Madras High Court held that 

subjecting an accused to narcoanalysis is not 

tantamount to testimony by compulsion. The 

court said about the accused: "He may be taken to 

the laboratory for such tests against his will, but 

the revelation during such tests is quite 
 2,13voluntary."  There are two fallacies in this 

reasoning. First, if narcoanalysis is all that it is 

made out to be by the Bangalore FSL, the accused 

will involuntarily answer questions posed to him 

during the interview. The second fallacy is that it 

is incorrect to say that the accused is merely taken 

to the laboratory against his will. He is then 
13injected with substances .

The narco-analysis test of the prime accused 

in the Noida serial murder case Moninder Singh 

Pandher was conducted at the Directorate of 

Forensic Laboratory. Pandher and Koli have 

been accused of serial killing of women and 

children in Nithari village, in Noida, Uttar 

Pradesh.

T h e  B o m b a y  t r a i n  b l a s t s  c a s e ,  
6,31Surat(Gujarat)'s rape case of a young girl"  and 

the "beer killer" case in Mumbai (2007) are just a 

few examples of recent cases that involved 
13narcoanalysis .

Conclusion

In every reasonable sense, the Narco 

analysis is an unconstitutional and unscientific 

test, no matter its huge acceptance in the 

'conviction market'. Human rights are not 

something to be experiment in laboratory, no 

matter what ever safeguards attached to it. It is to 

be noted that nations around the globe have 
4deviated from this prohibitive path . Scientific 

evidence against it as a method to reach truth has 
19been consistent . Yet we are pursuing it, as 

though it is the greatest scientific discovery of the 
4millennium .

Narco analysis is seldom used by 
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psychiatrists these days for fear of adverse 

effects. It is not openly permitted for 

investigation purposes in most developed and/ or 
2democratic countries .

But, in India, various investigating agencies 

still resort to this method and they are not aware 

of the possible health hazards the subjects are 

exposed to. This method is illegal, unethical, and 

inhuman and leads to systemic violation of 
8 2human rights , liberties and freedom . It is 

necessary for the police organizations to take a 

serious view about these techniques in the guise 

of interrogation and evolve a common code in 
1this regard .

“The legal system should imbibe 

developments and advances that take place in 

science as long as they do not violate 

fundamental legal principles and are for the good 
2,8,32

of the society” states Supriya Rai . The Central 

government must make a clear policy stand on 

narcoanalysis - because what is at stake is India's 

commitment to individual freedoms and a clean 
13criminal justice system .

References

1. Sekharan, P Chandra. Untruth Serum. 

Combat Law. The Human Rights Magazine. 

Vol 6, Issue 4. July-Aug 2007.

2. Acharya, Subhojyoti. Is Narco Analysis a 

Reliable Science? – The Present Legal 
thScenario in India, Feb 15 , 2008. Available 

at http://www.articlesbase.com/law-

articles/is-narco-analysis-a-reliable-

science-the-present-legal-scenario-in-india-

334519.html  visited on 1.9.09.

3. M Shivananda Reddy. 'Narcoanalysis and 

Truth Serum.' SP,Cyber Crimes, CID: 30-34. 

Available at http://www.cidap.gov.in 

/documents/narcoanalysis%20and%20truth

%20 serum_129200522355%20PM.pdf 

visited on 1.9.09.

4. Narcoanalysis  –  “An Uncivi l ized 

Experiment with Human Rights” available 

at http://www.artisinnovo.com/narco visited 

on 1.9.09.

5. Rowland ,  Be l inda .  Tru th  Serum.  

Encyclopedia of Espionage, Intelligence, 

and Security. Available at http://www. 

highbeam.com/doc/1G2-3403300763.html 

visited on 12.9.09.

6. Narcoanalysis. Wikipedia, the free 

encyclopedia. Available at http://en. 

wikipedia.org/wiki/Narco_Analysis visited 

on 28.8.09.

7. Odeshoo, Jason R. Truth or dare? Terrorism 

and "truth serum" in the post-9/11 world. 

Yakima Herald-Republic, Law publications. 

O c t o b e r  0 1 ,  2 0 0 4 .  Av a i l a b l e  a t  

http://www.accessmylibrary. com/article-

1G1-125834285/truth-dare-terrorism-

and.html visited on 1.9.09.

8. B. Umadethan. Medico-legal Aspects of 

Narco-analysis. J of Karnataka Medico – 

Legal Society. Vol 17(2). Jul- Dec 2008: 7-

15.

9. Sodium Thiopental. Wikipedia, the free 

encyclopedia. Available at http://en. 

wikipedia.org/wiki/Sodium_thiopental 

visited on 28.8.09.

10. Chris Suellentrop. Does Truth Serum Work? 

Oct 26, 2001. Available at http://www.slate. 

com/id/2057471/ visited on 27.8.09.

11. Pragati Kapoor, Yashpal Chugh, A.K 

Kapoor, U.S Sinha. Torture, terrorist & truth 

serum. International Journal of Medical 

Toxicology & Legal Medicine. Vol 10(2). 



2008. 

12. David Brown. Some Believe 'Truth Serum' 

Will Come Back. Washington Post. Nov 20, 

2006. 

13. Sriram Lakshman. Narcoanalysis and some 

hard facts. Frontline. Vol 24- Issue 9: May 

18, 2007.

14. www.hindu.com/2007/o5/02/stories-

opinion/News_Analysis: We need to talk 

about narcoanalysis. Visited on 29.8.09.

15. McDonald JM., Narcoanalysis and Criminal 

Law. American J of Psychiatry. Oct 1954, 

111:283-8.

16. Justo L. Doctors, interrogation, and torture. 

BMJ. June 24, 2006; 332: 1462-3.

17. Rubenstein L, Pross C, Davidoff F, Iacopino 

V. Coercive US interrogation policies: a 

challenge to medical ethics. JAMA 2005; 

294: 1544-9.

18. Jesani A. Medical professionals and 

interrogation: lies about finding the truth. 

Indian J Med Ethics 2006 Oct-Dec; 3: 116-

117. 

19. Kala AK. Of ethically compromising 

positions and blatant lies about 'truth serum'. 

Indian J psychiatry 2007; 49:6-9.

20. D.V Chitaley and Appu Rao. The Indian 

Penal Code (XLV of 1860), Vol I: 32.

21. Bapu's  Criminal  Court  Handbook 
thcontaining Criminal Major Acts. 10  ed, 

2006: 32.

22. "Narco Analysis and Article 20(3) of the 

Constitution of India: Blending the Much 

Awaited" 2009. Available at: http://works. 

bepress.com/gautam_swarup/2 visited on 

28.8.09.

23. M.P.Jain, “Constitution of India”, 7th ed. 

(2006), p. 1244.

24. Order of Madurai Bench of Hon'ble Madras 

High Court in Crl.R.C.(MD) No. 380 of 

2007 Dated; 02-07-2007.

25. www.smh.comau/news/world-2008. Visited 

on 3.9.09.

26. Convention Against Torture and Other 

Cruel, Inhuman or Degrading Treatment or 

Punishment, G.A. Res. 39/46, Article 1, 1, 

U.N. Doc. A/RES/39/46 (June 26, 1987), 

a v a i l a b l e  a t  h t t p : / / w w w 2 . o h c h r.  

org/english/law/cat.htm [hereinafter G.A. 

Res. 39/46]. Visited on 2.9.09.

27. Kenneth Lasson. Torture, Truth Serum, and 

Ticking Bombs: Toward a Pragmatic 

Perspective on Coercive Interrogation. 

Loyola University Chicago Law Journal.Vol 

39. (3/3/2008):329-360.

28. Twenty Second Dr. Ramanadham Memorial 

Meeting on “Narco Analysis, Torture and 

Democratic Rights” conducted by the 

Peoples' Union for Democratic Rights, p.12.

29. Jagadeesh N, Narco analysis leads to more 

questions than answers, IJME, Jan-Mar 

2007(1).

30. Dinesh Dalmia v. State of Maharashtra, Cri 

LJ July 2006, page 2401 (Mad). Available at 

http://www.indlawnews.com/display.aspx?

3946#_ftn8 visited on 24.8.09.

31. Surat rape case accused to undergo narco-

analysis. Available at http://www.hindu. 

com/2009/06/21/stories/200906215444100

0.htm Visited on 1.9.09.

32. Supr iya  Ra i ,  Narcoana lys i s  Tes t  

Constitutional Imperatives, SLS. Available 

at www.symlaw.ac.in.  Visited on 28.8.09.

TRUTH SERUM: BOON OR JUST A VAIN GLORY?

-34-J.Kar.Med.Leg.Soc. Jul-Dec 2011 Vol 20(2)



SNAKE BITE OVER AN UNUSUAL SITE – A CASE REPORT

-35-J.Kar.Med.Leg.Soc. Jul-Dec 2011 Vol 20(2)

Introduction

At least 421,000 envenomings and 20,000 

deaths from snakebites occur each year, 

especially in South and South East Asia and sub-
1Saharan Africa .India has the highest estimated 

annual envenomings and deaths: 81,000, and 
111,000 respectively .Approximately 330 species 

of snakes exist in India, of which about 70 species 

are venomous (40 land snakes and 30 sea 
2.snakes) The commonest Indian venomous 

snakes are common Krait (Bungaruscaeruleus) 

,common cobra (Najanaja) , saw scaled viper 

(Echiscar ina tus)  and  Russe l l ' s  v iper  
2

(Viperarusselli) .The usual sites of snake bites 

are seen over the lower extremities and upper 

extremities. In one of his own experience of 27 

yearsProfB.D. Gupta had reported almost all 

cases of snake bites were seen over the limbs 
3

except a rare case of bite on the back of scalp .In a 

study of 225 cases of snake bites 223 bites were 

4on the limbs .Snake bite marks are usually in the 
5form of  two lacerated punctures . Snake teeth are 

both acrodont (attached to the bone) and 

polyphydont (able to grow back when lost), and a 

snake may have several sets of teeth throughout 
6its lifetime . This is necessary, because teeth are 

often lost while feeding. The type of teeth a snake 

has differs depending on the method used to 

capture and kill prey. There are three kinds of 

snake dentition: Constrictor dentition: Most 

snakes have two rows of teeth on each upper jaw 

and one row on each lower jaw. All of the teeth 

are short and hook-like. All non-poisonous 

snakes have constrictor dentition, regardless of 

whether or not they actually constrict their prey. 

Poisonous snakes have either grooved fangs or 

hollow fangs. Groove fanged: Fanged snakes 

have only one row of teeth on each upper jaw, 

plus a pair of fangs. The fang has a groove that 

serves as a path for the venom to flow into the 

prey from the venom glands located on the top of 

the head. Hollow fangs: The teeth of the hollow-

fanged snakes serve the same purpose as grooved 

fangs, but the fangs are more like a hypodermic 

needle through which the venom flows. These 

fangs can be either erectile or fixed. The erectile 

teeth are retracted into a groove on the roof of the 
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mouth and extend when the mouth opens to 
6

strike, but fixed fangs are always extended . 

Poisonous snakes have only two fangs on the 

upper jaw. But in case of common krait there are 

four small teeth behind the fangs in the back part 
7

of side of upper jaw . The case reported here is an 

unusual and rare case of snake bite in form of 

scratch over the ear lobe. 

Case report

A 35 years old male while sleeping on floor , 

felt severe pain in his ear and woke up at around 

1am in the night.A live snake was seen to be 

escaping away at the door step. The patient was 

immediately shifted to the local hospital where 

he received 4 vials of poly valent Anti snake & 

intubated. He was then shifted to a teaching 

hospital attached to Mamata Medical College. 

The patient was examined by the author in the 

emergency department four hours after the 

incidenceand thefollowing were observed.

1) A Scratch abrasion 2cm long, transversely 

placed on anterior aspect of right ear lobule.

2) A Scratch abrasion 2.5 cm long, transversely 

placed on anterior aspect of right ear lobule 

0.25cm below and parallel to injury no 1.

3) A Scratch abrasion 1.5cm long, transversely 

placed on anterior aspect of right ear lobule 

0.5cm below injury no 2

4)A Scratch abrasion 1.5 cm long, transversely  

placed on anterior aspect of right ear lobule 0.25 

cm below the injury no 3.An area of 1cmx2cm 

epidermal necrosis was noted  extending down.

5) On posterior aspect of the lobe –two puncture 

wounds were seen 0.5cm apart from each other 

with dry scab on each. Epidermal necrosis over 

roughly 1.5cmx1cm irregular area was seen 

mostly below and on medial aspect of the 

punctures.

The patient was unconscious and was shifted to 

the Intensive care Unit. At the time of discharge 

the following case summary was noted by the 

author. 

Summary of treatment

As ASV was already administered no further 

ASV was added to the treatment schedule. In the 

next 24 hours he regained sensorium and 

responded to verbal command. However because 

of poor respiratory effect due to muscular 

paralysis he was continued to be on ventilator for 

9 days after which he could maintain 

spontaneous respiration. All other clinical 

parameters were within normal limits.He was 
th

discharged on 14  day after being fully cured. 

Final diagnosis was Krait bite.

Discussion

The above case is a rare one in relation to the 

site of the bite. The following questions were 

automatically raised by seeing the wound.

Injury no 4

Injury no 3

Injury no 2

Injury no 1

Snake bite mark over right ear lobule. (Injury no 1, 2 , 3 and 4)

Two points of punctured wounds on posterior aspect of right ear lobule-(Injury no 5)



SNAKE BITE OVER AN UNUSUAL SITE – A CASE REPORT

-37-J.Kar.Med.Leg.Soc. Jul-Dec 2011 Vol 20(2)

·Was it a snake bite or any other bite? 

History of seeing the snake going out, 

clinical features of toxicity and presence 

of bite marks were suggesting that it was 

a snake bite.

·If it was a snakebite then which snake? 

Clinical features of respiratory paralysis, 

nerve paresis and unconsciousness 

suggested that poisonous snake having 

neurotoxic venom was responsible for 

the bite.

·If it was a poisonous snake then whether 

the maxillary teeth contacted anteriorly 

or posteriorly?

In this case the bite mark was not a usual 

type of two lacerated puncture wounds. Rather 

there were four scratches with less distinct 

puncture marks over the middle two scratches.As 

the puncture wounds were more conspicuous on 

the posterior aspectitmay be possible that the 

maxillary teeth contacted the posterior aspect. 

The scratches seen on anterior aspect were due to 

the teeth of lower jaw. This can be possible in the 

following way.

The victim was probably either in prone or 

lateral position changed to supine position, thus 

provoking the snake which was present nearby. 

The snake bit the ear lobe in the supine position of 

the victim so that the maxillary teeth or the fangs 

contacted back of the lobule. This type of 

nocturnal bite is seen with Kraits.  The other 

possibilities could be that (1) there were two 

attempts by the snake, to hold the mobile soft 

lobule (2) The maxillary teeth contacted the 

anterior aspect and the central fangs pierced to be 

seen on back (as the distance is same between 

those -0.5cm) and the scratches seen on both side 

of the fang marks are due to other maxillary teeth 
7which is a feature in case of Kraits . Thus the 

reconstruction remains open to all the three 

above possible ways.

Conclusion

It is also possible to see scratches rather than 

puncture marks in snake bites. Snake bites can 

also be possible on any part of the body 

depending upon the state and position of the 

victim rather than only on the limbs. All 

physicians treating cases of snake bite should 

keep an open mind as far as the bite site is 

concerned.
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Introduction

Necrotizing fasciitis (NF) is a severe life-
threatening soft tissue infection characterized by 
rapidly spreading inflammation and necrosis of 
the skin, subcutaneous tissue, and fascia. The 

1,2reported mortality varied from 20% to 76% . 
Necrotizing fasciitis usually affects the 
abdominal wall, perineum, & extremities and 

3
rarely affects head and neck region . If the 
condition is neglected, NF may lead to septic 
shock and may lead to death due to multi organ 
failure. Such case may present itself to 
Emergency Department as a case of sudden death 
or brought dead and frequently require medico 
legal investigation. Similarly such cases may 
also be referred to forensic pathologist as an 
alleged case of negligence due to improper 
diagnosis or improper treatment by the clinician 
resulting is fatal outcome. In this case we discribe 
the autopsy findings of fatal NF and discuss the 
medico legal aspects of this condition.

Case report

A 40 year old male presented to the 
emergency department with pain, progressive 
swelling and bullous skin lesions on the right 
thigh. He had noticed pain and swelling in right 

groin two days ago, but neglected and did not 
bothered to take any treatment. The patient was a 
riksha-puller with no previous history of any 
major illness. He did not recall having sustained 
any injury on that part. He was smoker, tobacco 
chewer and alcoholic since 15 years. 

On physical examination, the patient was 
febrile, toxic and lethargic. His blood pressure 
was 80/60 mmHg and pulse was 120/ min. Local 
examination revealed erythema and bullous skin 
lesions over upper part of right thigh. His 
condition deteriorated and he died while 
undergoing treatment within thirty minutes of 
starting the treatment. The body was referred to 
Forensic Medicine department for medico legal 
autopsy. 

On external examination the deceased was 
moderately built and nourished, body weighed 
55 Kg and length was 160 cm. The right lower 
abdomen, thigh and scrotum showed skin 
discoloration with multiple purple to blackish 
colored bullae, some of them ruptured showing 
denuded skin with signs of inflammation (fig 1). 
The tissue planes were easily dissected with blunt 
dissection. There was necrosis of the underlying 
skin, subcutaneous tissue, fascia and muscle. 
Microscopic examination revealed necrosis, 
edema and inflammatory infiltrate in 
subcutaneous tissue with inflammatory infiltrate 
and thrombosis in the blood vessels with 
epidermal detachment and dermal inflammation. 
There was myositis with focal myonecrosis (fig 
2). On internal examination, lungs showed 
patchy consolidation and myocardium was 
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flabby. Abdominal cavity contained 200 ml 
reddish colored fluid with focal gastrointestinal 
hemorrhage. Liver showed fatty changes and 
other organs were congested. 

Discussion

The skin and soft tissues can be affected by 
number of infections ranging from mild 
pyoderma to life-threatening necrotizing 
fasciitis.  The first report of necrotizing fasciitis 
in the United States occurred in 1871 by Joseph 
Jones, a Confederate Army surgeon, who called it 
hospital gangrene. The term currently in use, 
necrotizing fasciitis, was first utilized by Wilson 

4
in 1952 . NF usually follows minor trauma such 
as a burn, laceration, scratch, insect bite, or 
needle prick and is usually caused by -hemolytic 
streptococci or a polymicrobial infection of both 
anaerobic and aerobic flora or may occur as part 
of gas gangrene caused by Clostridium 

2, 5.
perfringens   Similarly NF may also manifest 
as a part of streptococcal toxic shock syndrome 
(TSS).

Traditionally, the term NF denotes necrosis 
of the fascia and subcutaneous tissue with 

4relative sparing of the underlying muscle . The 
present case showed myositis and myonecrosis 
along with NF. Myositis and myonecrosis is not 
uncommon and in about 50% of cases, the 

6condition may occur concomitantly with NF .  
Similarly if the original penetrating injury 
exposes the muscle or the facial envelope 
surrounding a muscle is entirely involved by the 
necrotizing process then also myositis and 

2
myonecrosis may be developed . Initially the 
skin is intact, but secondary gangrene follows, 
possibly due to thromboses in underlying vessels 
7.  The precise mechanism resulting in necrosis is 
not known. Some investigators believe it is 
caused by bacterial enzymes, including 
hyaluronidase and lipases, which degrade fascia 
and fat, respectively. 

An immunocompromised state such as 
diabetes mellitus, HIV, alcohol or intravenous 
drug abuse, malignancy, chronic liver disease, 
and postsurgical situations are the greatest risk 

1, 2
factor for NF . 

At autopsy, NF has to be differentiated 
from variety of skin and soft-tissue infections. 
The common superficial infections do not extend 

beyond the skin (epidermis and dermis), and 
include erysipelas, impetigo, folliculitis, 
ecthyma, furunculosis, and carbunculosis. 
Cellulitis is a deeper skin infection than 
erysipelas characterized by erythema and 
swelling with intact blood supply. The viable 
tissue is associated with an acute inflammatory 
response with small vessel engorgement, stasis, 
endothelial leakage with interstitial edema, and 

8.
polymorphonuclear leukocyte infiltration  
Myonecrosis refers to a condition resulting in 
rapid necrosis of muscle, with delayed 
involvement of overlying skin and soft tissues. 
NF is characterized by tissue edema, crepitus, 

ecchymosis, non-hemorrhagic and hemorrhagic 
bullous skin changes, rapidly progressive 
erythema, dermal gangrene and necrosis of 
subcutaneous tissue.  The histopathologic 
features of necrotizing fasciitis are necrosis of the 
superficial fascia with blood vessel thrombosis 
and suppuration. Other consistent features 
include, severe subcutaneous fat necrosis; severe 
inflammation of the dermis and subcutaneous fat; 
vasculitis, often with endarteritis and local 

4, 6.hemorrhage  

Role of forensic microbiology is obvious 
for two purposes; firstly for identification of 
causative organism and secondly to give 
feedback to the clinician. The microbiological 
samples are collected soon after death, otherwise 
widespread contamination by organisms from 

 9
dead body may occur . It is established practice 
in countries with cold to temperate environment. 
But considering Indian setup, the practice is 
limited by environmental conditions, the 
postmortem interval and the rapidly progressing 
autolytic process with widespread bacterial 
contamination. Therefore, forensic microbiology 
examination remains restricted investigation in 
this part of world.  

In clinical practice, it becomes difficult to 
diagnose this condition in early period resulting 
in improper treatment and fatal outcome. In such 
cases, the opinion furnished by forensic 
pathologist has tremendous bearing on the 
malpractice suits. In NF, progression to septic 
shock can occur within hours and death results 

5due to multi organ failure .The key for successful 
management of NF is early diagnosis combined 
with aggressive treatment. The distinction 
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between surgical and medical infections in 
superficial tissue depends on the recognition of 
dead tissue in surgical infections. The important 
aspect of the initial approach to a surgical 
infection is the recognition that operative 

8
intervention is required .The omission of 
surgical operation under such situations may 
worsen the prognosis. Similarly the help of 
diagnostic modalities such as computed 
tomography (CT) and magnetic resonance 
imaging (MRI) should be taken to assist the 
diagnosis and management plan. Failure to 
utilize these diagnostic modalities may delay the 
diagnosis , appropriate treatment and may 
increase the chances of morbidity or mortality. 
The relatives may allege negligence on the part of 
doctor or deficiency in the services and may 
initiate civil or criminal action.

Therefore, the clinician should be more careful 
while managing such patients and should utilize 
appropriate investigation to arrive at diagnosis. 
The role of forensic pathologist is also equally 
important as they have to diagnose the condition 
unequivocally and furnish the cause of death. 
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Introduction

Corrosives are common household and 

industrial agents, which increases the risk of 

intentional or accidental poisoning. They are 

called as contact poisons as they corrode and 
1destroy the tissues they come in contact with.  

Mineral acids are corrosives in concentrated 
2

form and irritants in dilute form.  They act by 

extracting water from tissues, coagulating 

proteins and converting hemoglobin to 
3 haematin. Injuries from acids are mainly in the 

form of corrosive burns to the skin after accidents 

in the home, school, college or industrial plant. 

Most acid poisoning results from inhalation 

of acid fumes, fuming acid vapors or from 
4 ingestion of strong acids. Because of the easy 

access to corrosives, morbidity and mortality due 

to accidental, suicidal or homicidal exposure is 
1, 5,6

not uncommon.  Here we report a case of nitric 

acid ingestion by a 72 year old man.

Case Report

A 72 year old male was admitted to the 

hospital with history of nitric acid ingestion. He 

died after 7 days of hospitalization. No other 

details about procurement of poison were 

available.

At medicolegal  autopsy,  external  

examination showed yellowish white 

discoloration of gums and a small abrasion of 

inner aspect of upper lip. No other external 

injuries were present on the body. Internally, 

pleurae contained 500 ml straw color fluid 

bilaterally. Brain and lungs were congested. 

Yellowish stains were present on the 

undersurface of left lung, undersurface of liver 

and superior surface of spleen. (Fig.1 &2) 

Esophageal mucosa was corroded, stomach was 

perforated and empty. Diaphragm was perforated 

on left side, peritoneum contained 400 ml of 

straw color fluid. Multiple whitish nodules were 

present in the mesentery. 

Chemical analysis report of viscera did not 

reveal any poison. Histopathology of mesentry 

showed adipose necrosis, inflammation and 

reactive hyperplasia of Lymph nodes. Diagnosis 

of Nitric acid was made on autopsy findings and 

history.
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NITRIC ACID POISONING- A CASE REPORT

Abstract

Acids are common agents resulting in toxicological emergencies worldwide. Nitric acid is  fuming 

yellow color acid and because of this property cases of poisoning by nitric acid are rare. An elderly 

male, with alleged history of acid consumption, died after 7 days of hospitalization. Chemical 

analysis report of viscera did not revealed any poison. Histopathology showed focal necrosis, 

congestion and inflammation of liver and mesentery. History of acid ingestion, yellowish staining of 

gums, liver, lung and spleen, perforated stomach subsequently causing chemical peritonitis and 

diaphragm rupture confirmed the diagnosis of nitric acid poisoning. Acids are useful common 

chemicals which are easily available in the open market thus public should be educated towards their 

potential toxicity. © 2011 Karnataka Medico Legal Society. All rights reserved.
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Discussion 

Nitric acid reacts with organic matter to 

produces picric acid causing yellowish 
2 discoloration of the tissues. These stains can be 

differentiated from those caused by iodine by 

applying ammonia solution which decolorizes 

iodine stains but have no effect on nitric acid 
2

stains.

It being a strong acid can perforate the 

stomach resulting in chemical peritonitis.  Usual 
2fatal dose is 10-15 ml.  In, the present case, 

history of acid ingestion, yellowish staining of 

gums, liver, lung and spleen, perforated stomach 

subsequently causing chemical peritonitis and 

diaphragm rupture confirmed the diagnosis of 

nitric acid poisoning. Chemical analysis report 

was probably negative as 7 days had passed since 

intoxication leaving no poison residues in the 

body. Abrasion on inner aspect of lip was 

probably caused during treatment. Possibility of 

forceful administration can be ruled out as there 

was no other evidence of restraint/intoxication 

for forceful ingestion. Probably this instance was 

suicidal as nitric acid is easy to detect reducing 

the chances of homicidal or accidental use. 

Acids are useful common chemicals which 

are easily available in the open market thus 

public should be educated towards their potential 

toxicity. Acids are dangerous and sometimes 

even a timely medical help may be of no use as 

outcome also depends on quantity and 

concentration of the acid consumed as well as 

health status of the individual.
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of left lung 
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John P Caffey was born in Castle Gate, Utah  
th

[U S] on 30   March 1895, the year 

WelhelmConard Rontgen [ 1845 – 1923] 

discovered the X rays. He completed his 

schooling in Salt Lake City and received his 

degree of Doctor in Medicine from University of 

Michigan in 1919. He did his internship at Barnes 

Hospital ,St.Louis and was engaged in private 

practice of Pediatrics for some time. In 1920 went 

to Poland and Russia along with the American 

red cross society  for three years. After return he 

became Chief Resident at University Hospital in 

Ann Arbor, Michigan. Later worked at Babies 

hospital in Columbia University, New York in 

Pediatrics. During 1929while he was still in the 

Pediatrics , he was asked to take the post of  in 

house “Roentgenologist”. Caffey  accepted it 

reluctantly  and he felt his entry in to pediatric 

radiology was a matter of chance played a big 

role in every one's life. He realized that the field is 

wide open with lots of opportunities if utilized 

properly.  With his strong clinical back ground, 

unusual critical attitude he taught himself the 

radiological appearances of normal and disease 

manifestations in children.

Caffey shared in knowledge in numerous 

publications and in 1939 he contributed a section 

on Pediatric radiology in Golden's diagnostic 

radiology. The articles dealt with findings in lead 

poisoning, rickets, hemolytic anemia's, 

hemophilia and syphilis. His meticulous 

approach led, in September 1945 first edition of 

Pediatric X ray diagnosis .It was the first book on 

radiology in pediatrics in English. It played a 

major role in establishing pediatric radiology as a 

discipline in pediatrics and in radiology. second 

edition was published in 1950 and the third 

edition in 1956. His description about Infantile 

hyper ostoses  [Caffey's  disease]   came in 1945. 

His observations on infants presenting with  

frequent fractures of long bones,  subdural 

hematomas - that is battered baby syndrome 

[Caffey's  Syndrome] was published in American 

Journal of Roentgenology during 1946.

In 1950 Caffey was appointed as professor 

in clinical pediatrics at college of Physicians and 

Surgeons Columbia University, new York, after 

four years appointed as professor of radiology. 

After his retirement in 1960 he continued his 

teaching, research by being emeritus in radiology  

and became visiting professor of pediatrics and 

radiology at Children's hospital, University of 

Pittsburgh. He continued to work until his death 

in September 1978 at the age of 83 years who 

retained his physical and intellectual faculties 

intact till end. Caffey is looked upon as the high 

priest of Pediatric radiology for landing in the 

field which did not existed that time, made it an 

scientific, intellectual and humanistic career,  

launched several disciples, stimulated and 

supported thousands colleagues through his 

publications.
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The first systematic use of fingerprints 
started in U S at The New York State Prison 
system for criminal identification in 1903.

Revenstorf conceives the idea that diatoms 
could be used as a test fordistinguishing between 
ante mortem from postmortemdrowning.

Locard publishes L'enquetecriminelle et les 
methodesscientifique, in which appears a passage 
that may have given rise to the forensic precept of 
Locardsprinciple ;1904.

Federal Bureau of Investigation(FBI) 
wasestablishedby American President Theodore 
Rooseveltin theyear1905.

Victor Balthazard, professor of forensic 
medicine at the Sorbonne along with Marcelle 
Lambert, publishes the first comprehensive hair 
study, Le poil de l'hommeet des animaux. In one 
of the first cases involving hairs, Rosella 
Rousseau is convinced to confess to murder of 
Germaine Bichon. Balthazar used enlarged 
photographs of bullets and cartridge cases to 
determining weapon type and is the first to 
attempt to individualize a bullet to a 
weapon.1910

Edmund Locard, becomes professor of 
forensic medicine at the University of Lyons, 
France, establishes the first police crime 
laboratory.1912.

MasaeoTakayama develops anothermicro 
scopic crystal test for hemoglobin using 
haemochromogen crystals.1912.

Edmond Locard (1877-1966) demonstrates 
the importance of Poroscopy as an identification 
tool in the criminal trial of BlOudet and 
Simonin.1913

Leone Lattes, professor at the Institute of 
Forensic Medicinein Turin Italy, develops the 
first antibody test for ABO blood groups. He  
uses the test in a case to resolve a marital dispute. 
He publishesL'Individualitàdelsanguenella 

biologia, nellaclinica, nellamedicina, legale, the 
first book dealing not only with clinical issues, 
but heritability, paternity, and typing of dried 
blood stains.1915.

Edmond Locard first to suggest 12 
matching points as a positive fingerprint 
identification.1918.

Edmond Locardenunciates the Locard's 
Exchange Principle1920.

Calvin Goddard, with Charles E. Waite, 
Phillip O. Gravelle, and John H Fisher, improved 
the comparison microscope to the perfection  for 
its  use in comparing the bullets 1920.

John Larson and Leonard Keeler designed 
the portable polygraph in 1921. John Larson of 
the  California Police Department combines the 
readings of blood pressure, pulse and respiration, 
correlating their changes with deception.

Schuller is the person who suggested the 
idea of using frontal sinus pattern for positive 
identification of an individual. 1921.

SaburoSirai, a Japanese scientist, is credited 
with the first recognition of secretion of group-
specific antigens into body fluids other than 
blood [secretors.].1925.

Comparison microscope became well 
known and popular, when it was used to compare 
the bullets in the case of Sacco and Vanzetti at 
Bridge water , Massachusetts.Calvin Goddard' 
sconclusions were upheld when the evidence was 
reexamined in 1961.

Carl Landsteiner and Levine first detect the 
M, N, and P blood factors leading to development 
of the MNSs and P typing systems Blood 
groups.1927.

Poole suggests that frontal sinus pattern is 
different even in identical twins, thus giving 
immense support to the idea of  Schuller.1930.

HISTORY OF FORENSIC MEDICINE AND TOXICOLOGY
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VIRTUAL EDUCATION

VIRTUAL EDUCATION

Virtual education refers to instruction in a 

learning environment where teacher and student 

are separated by time or space, or both, and the 

teacher provides course content through course 

management applications, multimedia resources 

like the internet, videoconferencing, etc. 

Students receive the content and communicate 
1

with the teacher via the same technologies.

Characters of virtual education

Virtual education is a term describing online 

education using the Internet. This term is 

primarily used in higher education even though 

this method is being used to teach schools or even 

illiterate farmers located in remote rural areas.It 

is not taught in a traditional classroom face-to-

face manner but through some substitute mode 

that can be associated with classroom teaching. 

That means students / people do not have to go to 

the real classrooms to learn but still they have the 

feeling of real classrooms. Virtual courses – a 

synonym with online courses – are courses 

delivered on the Internet.

Modes of Instruction

Many virtual study programs are mainly text 

based,  using HTML, PowerPoint ,  or  

PDFdocuments. Student and teacher are able to 

communicate live using the following methods; 

voice, text chat, and emoticons, using a standard 

50 minute schedule or a block schedule that is 

similar to a college or university. Online 

animations, tutorials, videos, and labs are used to 

enhance and support the effectiveness of the 

virtual classroom.

Virtual Classroom

A virtual classroom is a learning 

environment created in the virtual space, to 

improve access to advanced educational 

experiences by allowing students and instructors 

to participate in remote learning communities 

using personal computers; and to improve the 

quality and effectiveness of education by using 

the computer to support a collaborative learning 

process. The concept of virtual classrooms is a 

manifestation of knowledge revolution.

Hypertext courses

Structured course material is used as in a 

conventional distance education program. All 

material is provided electronically and can be 

viewed with a browser. Hyperlinks connect text, 

multimedia parts and exercises in a meaningful 

way.

Video-based courses

They are like face-to-face classroom 

c o u r s e s ,  w i t h  a  l e c t u r e r  s p e a k i n g  

withPowerPoint slides or online examples used 

for illustration. A video-streaming technology is 

used for this. Students watch the video by means 

of freeware or plug-ins.

Audio-based courses
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VIRTUAL EDUCATION

They are similar but instead of moving 

pictures only the sound track of the lecturer is 

provided. Often the course pages are enhanced 

with a text transcription of the lecture.

Animated courses

Enriching text-oriented or audio-based 

course material by animations is generally a good 

way of making the content and its appearance 

more interesting. These animations help 

understand key concepts and also allow for better 

retention of learning.

Web-supported textbook courses

These are based on specific textbooks. 

Students read and reflect on the chapters by 

themselves. Review questions, topics for 

discussion, exercises, case studies, etc. are given 

chapterwise on a website and discussed with the 

lecturer. Class meetings may be held to discuss 
2

matters in a chatroom, for example.

Modes of Communication and Interaction

Students in virtual education acquire 

knowledge in a uni-directional manner. 

Discussions of problems solving exercises, case 

studies, review questions, etc. help the students 

to understand better what they learned before. 

This learning is delivered at the students pace, not 

instructed live by a teacher. Students still acquire 

the content via real life instruction. A real teacher 

in real time delivers virtual classroom 

instruction. The virtual classroom teacher uses 

the computer screen as the board delivering 

instruction by using videos, PowerPoint's, or pod 

casts but still have opportunities for immediate 

teacher feedback and input while logged into 

class. Students can also interact with other 

students via notes, texts, and emoticons. 

Electronic media like a discussion forum, chat 

room, voice mail, e-mail, etc. are often employed 

for communication in both synchronous and 

asynchronous courses.

Homework assignments are normally submitted 

electronically, e.g. as an attachment to an e-mail 

or uploaded to the LMS system in a view 

complete. When help is needed, lecturers, tutors, 

or fellow students, or a help desk are available, 

just like in a real university. The difference is that 

all communication goes via electronic media.
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KARNATAKA MEDICOLEGAL SOCIETY(KAMLS)
Regd.No.295/91/92

FEW FACTS ABOUT KARNATAKA MEDICO-LEGAL SOCIETY(KAMLS)

The said society was formed in the year-1990 and was registered in 1991-92. from the day of 
inception passing through the rough weather it has come a long way. Presently we are a body consisting 
of 681 Life members from Medical, Dental, Judiciary, Police and Scientific field from all over the 
country. Few Forensic Specialists from the neighboring states of Kerala, Maharashatra, Goa and 
Tamilnadu are also life members of KAMLS. We expect to grow with time and acquire a huge stature 
successfully accomplishing the aims and objectives for which it was formed.

AIMS AND OBJECTIVES 

To,

1. Organize in a body all person who are interested in the discipline of Forensic Medicine to 
facilitate mutual acquaintance and collaboration among themselves.

2. Maintain the honour and dignity of the members of the society. To promote professional 
fellowship, Co-operation and exchange of view amongst members and to safeguard the interests 
in the sphere of their activity.

3. Promote study and research in Forensic Medicine and to share professional experience of the 
members among themselves.

4. Maintain uniformity of medico legal services throughout the state of Karnataka.

5. Raise standards of Medico Legal training imparted in the Medical Colleges of the state of 
Karnataka & India.

6. Guide Medical officers in the performance of their Medico legal work.

7. Suggest up gradation of the Government laws guiding Medico legal practice from time to time.

8. Obtain affiliation with similar associations at both National and International levels.

9. Exchange technical expertise with Forensic Scientist and Legal experts to improve the scope of 
the Criminal investigation.

10. Create better understanding among the public.

11. Publish a biannual journal under the auspicious of the society.

MEMBERSHIP

Anybody who is an Indian National and a Registered Medical Practitioner, Doctor involved 
with Medical Education in any discipline, Registered Dental Practitioners, Students in those fields, 
Scientists working at Forensic Science Labs, Advocates and Police personals can be a members of 
Karnataka Medico legal Society.

MEMBERSHIP  FEE

To be a “LIFE MEMBER” one has to pay an one time amount of Rs.1,010/- towards the 
registration charges. Demand Draft in favour of "Karnataka Medico Legal Society", payable at 
Bangalore.
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To 

   The Secretary,

   KAMLS

I, ________________________________________________________, wish to enroll myself as a 
Life member of the Karnataka Medico legal Society. I am enclosing herewith the member-ship fee of 
Rs.1,010/-(Rupees One Thousand and ten only) by Demand Draft bearing No.________________ 
dated___________________ drawn on ___________________________ bank payable at 
________________________ 

Signature of the Applicant

Personal Particulars of the Applicant with Two passport size photographs:

Name :

Date of Birth : 

Qualification :

Designation :

Address for correspondence :

Permanent Address : 

Telephone / Mobile No.:                                                       E-mail : 

Payment should be sent to:

Dr. Mahabalesh Shetty

Professor & Head, Dept. of  Forensic Medicine

K.S. Hegde Institute of Medical Sciences

Deralakatte, Mangalore. Karnataka. India.
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Paste one  over here,
Other attach with 

the application

APPLICATION FOR LIFE MEMBERSHIP
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