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quality of research papers and quality of printing in future issues. Your valuable suggestions are 

always encouraging me and I heartily welcome for future suggestions. On behalf of Executive 
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status of our Journal. We always learn from mistakes and try to improve upon these. I am thank-

ful to the advertisers who have provided additional financial resources for improving the quality 

of this issue.  

Dr. Mukesh Yadav 

Editor 
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Editorial 

In the Defense of Medical Profession: SC Observations 

Hon‟ble SC on almost all the occasions adopted a balanced approach in deciding with 

cases of medical negligence by keeping interest of society intact and also given desired protec-

tion to the members of the medical profession. SC recently observed in Kusum Sharma & Oth-

ers vs. Batra Hospital & Medical Research Centre & Others, Civil Appeal No.1385 of 2001, 

decided on 10
th

 February 2010 that the law of negligence has to be applied according to the 

facts and circumstances of the individual case. 

No one can ignore the fact that the medicine is not an exact science involving precision 

and every surgical operation involves uncalculated risks and merely because a complication had 

ensued, it does not mean that the hospital or the doctor was guilty of negligence. A medical prac-

titioner is not expected to achieve success in every case that he treats. The duty of the Doctor like 

that of other professional men is to exercise reasonable skill and care.  

A doctor is not negligent, if he is acting in accordance with a practice accepted as proper by a 

reasonable body of medical men skilled in that particular art, merely because there is a body of 

such opinion that takes a contrary view. 

Where there are two different schools of medical practice, both having recognition among 

practitioners, it is not negligent for a practitioner to follow one in preference to the other finds 

favour in law. 

Medical science has conferred great benefits on mankind, but these benefits are attended 

by considerable risks. Every surgical operation is attended by risks. We cannot take the bene-

fits without taking risks. Every advancement in technique is also attended by risks.  

In Jacob Mathew v. State of Punjab & Another (2005) 6 SCC 1, SC observed that 

"25......At times, the professional is confronted with making a choice between the devil and the 

deep sea and he has to choose the lesser evil. The medical professional is often called upon to 

adopt a procedure which involves higher element of risk, but which he honestly believes as pro-

viding greater chances of success for the patient rather than a procedure involving lesser risk but 

higher chances of failure. Which course is more appropriate to follow, would depend on the 

facts and circumstances of a given case.  

A doctor faced with an emergency ordinarily tries his best to redeem the patient out of his 

suffering. He does not gain anything by acting with negligence or by omitting to do an act. Ob-

viously, therefore, it will be for the complainant to clearly make out a case of negligence before a 

medical practitioner is charged with or proceeded against criminally.  

Hon‟ble SC in Jacob Mathew's case of 2005 very aptly observed that a surgeon with 

shaky hands under fear of legal action cannot perform a successful operation and a   quivering 

physician cannot administer the end-dose of medicine to his patient.  Doctors in complicated 

cases have to take chance even if the rate of survival is low.                                                             

It is a matter of common knowledge that after happening of some unfortunate event, there is a 

marked tendency to look for a human factor to blame for an untoward event, a tendency which is 

closely linked with the desire to punish. Things have gone wrong and, therefore, somebody 

must be found to answer for it. A professional deserves total protection. The Indian Penal 

Code has taken care to ensure that people who act in good faith should not be punished. Sec-

tions 88, 92 and 370 of the Indian Penal Code give adequate protection to the professional 

and particularly medical professionals. 

       But we should be doing a disservice to the community at large if, we were to impose lia-

bility on hospitals and doctors for everything that happens to go wrong. Doctors would be led to 
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think more of their own safety than of the good of their patients. Initiative would be stifled and 

confidence shaken. A proper sense of proportion requires us to have regard to the conditions in 

which hospitals and doctors have to work. We must insist on due care for the patient at every 

point, but we must not condemn as negligence that which is only a misadventure.  

On scrutiny of the leading cases of medical negligence both in India and other countries 

especially United Kingdom, some basic principles emerge in dealing with the cases of medi-

cal negligence.  While deciding whether the medical professional is guilty of medical negligence 

following well known principles must be kept in view: 
i. Negligence is the breach of a duty exercised by omission to do something which a reasonable man, guided 

by those considerations which ordinarily regulate the conduct of human affairs, would do, or doing some-

thing which a prudent and reasonable man would not do. 

ii. Negligence is an essential ingredient of the offence. The negligence to be established by the prosecution 

must be culpable or gross and not the negligence merely based upon an error of judgment.                            

iii. The medical professional is expected to bring a reasonable degree of skill and knowledge and must exercise 

a reasonable degree of care. Neither the very highest nor a very low degree of care and competence judged 

in the light of the particular circumstances of each case is what the law requires. 

iv. A medical practitioner would be liable only where his conduct fell below that of the standards of a reasona-

bly competent practitioner in his field. 

v. In the realm of diagnosis and treatment there is scope for genuine difference of opinion and one profession-

al doctor is clearly not negligent merely because his conclusion differs from that of other professional doc-

tor.                                                       

vi. The medical professional is often called upon to adopt a procedure which involves higher element of risk, 

but which he honestly believes as providing greater chances of success for the patient rather than a proce-

dure involving lesser risk but higher chances of failure. Just because a professional looking to the gravity of 

illness has taken higher element of risk to redeem the patient out of his/her suffering which did not yield the 

desired result may not amount to negligence. 

vii. Negligence cannot be attributed to a doctor so long as he performs his duties with reasonable skill and 

competence. Merely because the doctor chooses one course of action in preference to the other one availa-

ble, he would not be liable if the course of action chosen by him was acceptable to the medical profession. 

viii. It would not be conducive to the efficiency of the medical profession if no Doctor could administer medi-

cine without a halter round his neck.                                                       

ix. It is our bounden duty and obligation of the civil society to ensure that the medical professionals are not 

unnecessary harassed or humiliated so that they can perform their professional duties without fear and ap-

prehension. 

x. The medical practitioners at times also have to be saved from such a class of complainants who use crimi-

nal process as a tool for pressurizing the medical professionals/hospitals particularly private hospitals or 

clinics for extracting uncalled for compensation. Such malicious proceedings deserve to be discarded 

against the medical practitioners. 

The medical professionals are entitled to get protection so long as they perform their duties 

with reasonable skill and competence and in the interest of the patients. The interest and welfare 

of the patients have to be paramount for the medical professionals.  

SC further observed that “In our considered view, the aforementioned principles must be 

kept in view while deciding the cases of medical negligence. We should not be understood to 

have held that doctors can never be prosecuted for medical negligence. As long as the doc-

tors have performed their duties and exercised an ordinary degree of professional skill and com-

petence, they cannot be held guilty of medical negligence. It is imperative that the doctors 

must be able to perform their professional duties with free mind.  

Mukesh Yadav 

Editor 
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Original research paper 

 

A Study on Lip Print Types among the People of Kerala 

 
*Dr. Annie J. Verghese, **Dr. M. Somasekar, ***Dr. Umesh Babu R 

 

Abstract 
Cheiloscopy, the study of lip prints is an upcoming tool for the identification of persons. The lip print of 

every person is unique and can be used to fix personal identity. Previous work done on the subject also reveals that 

lip prints show differences according to the race and the ethnic origins of a person.  

This study was taken up to determine the predominant lip print type in Kerala population. 50 male and 50 

female subjects of Kerala origin were included in the study and the middle 1 cm of the lower lip was taken as the 

study area. The lip prints were recorded by applying lipstick on the lips, then cellophane tape was applied on the lips 

and the prints were taken. These prints were studied and classified according to Tsuchihashi‟s classification of Type 

I (complete vertical grooves), Type I‟ (incomplete vertical grooves), Type II (forking grooves), Type III (intersect-

ing grooves), Type IV (reticular grooves) and Type V (undetermined grooves). The predominant type in each qua-

drant was noted and the percentage was calculated. It was found that Type IV (reticular grooves) was the predomi-

nant pattern. 

Key Words: Cheiloscopy, Kerala Population, Lip Prints, Reticular Type 

 

Introduction: 
The grooves present on the human lips are 

unique to each person and can be used to determine 

identity. The study of these grooves or furrows 

present on the red part or the vermilion border of the 

human lips is known as cheiloscopy. [1] This biolog-

ical phenomenon was first noted by anthropologists. 

R. Fischer was the first to describe it in 1902. [2] In 

countries such as Poland and USA, cheiloscopy has 

been used to identify criminals. [3, 4] Yasuo Tsuchi-

hashi in 1974 published a study on the lip print pat-

terns of Japanese people. The lip prints were classi-

fied into six types, according to the shape and course 

of grooves: [5] 

Type I:    Clear-cut grooves running vertically across 

the lip 

Type I‟: The grooves are straight but disappear half-

way instead of covering the entire breadth of the lip. 

Type II:  The grooves fork in their course 

Type III: The grooves intersect 

Type IV: The grooves are reticular 

Type V:  The grooves do not fall into any of the 

types I to IV and cannot be differentiated morpholog-

ically. 

Corresponding author: 
*Assistant Professor, Department of Forensic Medi-

cine, MVJ Medical College and Research Hospital, 

Hoskote – 562114, Karnataka 

Email: annieverghese@hotmail.com, annieverg-

hese2001@yahoo.co.in 

**Professor and Head 

***Assistant Professor, Department of Forensic 

Medicine, Sri Devaraja Urs Medical College, Tama-

ka, Kolar – 563101, Karnataka 

It was found that Type III was the predomi-

nant pattern (31.3% males and 33.3 % females). [5]
 

In India, various studies have shown that the patterns 

formed reveal a population-wise dominance, that is, a 

particular population will show predominance of a 

particular lip print type. This is a potentially useful 

tool for identification. Vahanwalla and Parekh in 

2000 on their study in Mumbai, reported that type I 

was dominant in females in the lower lips and that 

males tended to have different patterns in all qua-

drants and that females tended to have same patterns 

in all the quadrants. [6]  

Sivapathasundharam, Ajay and Sivakumar 

in 2001 studied the incidence of particular lip print 

patterns in the Indo-Dravidian population and found 

that Type III was predominant. [7]  

Manipady in his dissertation in Manipal, 

2002 studied Indian and Chinese population and 

found that Type II was of the highest incidence 

among the Indian as well as the Chinese. Utsuno et al 

in 2005 have studied the characteristics of lip prints 

from cadavers with various causes of death. [8] Co-

ward in 2007 has studied the stability of lip print pat-

terns over a period of time. He took the prints of 85 

subjects and studied them over a period of seven (7) 

months and showed that that lip prints remained un-

changed. He also claimed that eight (8) was the num-

ber of matching features required to prove concur-

rence.[9] For the purpose of determination of the sex 

of the person from lip prints, Gondivkar SM et al in 

2009 have studied 70 each male and female subjects 

in Maharashtra and were able to predict the sex with 

a high degree of accuracy. [10] The previous work 

done on the subject shows that different racial and 

ethnic groups show differences in the predominant lip 

mailto:annieverghese@hotmail.com
mailto:annieverghese2001@yahoo.co.in
mailto:annieverghese2001@yahoo.co.in
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print pattern. The present study was undertaken to 

determine the predominant lip print type in the Kera-

la population of India. 

Materials and Methods: 
1. Lipstick of a bright red colour and non-glossy 

2. Transparent cellophane tape, glued on one side 

3. Scissors 

4. White bond paper 

The subjects were 50 males and 50 females 

whose family origins were from Kerala. The subjects 

were aged more than 25 years and less than 40 years. 

Those with any disease or deformity of the lips were 

excluded from the study. 

Procedure: 
The subject was asked to open the mouth 

and lipstick was applied in a single motion, evenly on 

the lips. The subject was asked to gently rub his/her 

lips together to spread the lipstick evenly. A strip of 

cellophane tape, 10 cm long was cut with scissors. 

The subject was asked to open the mouth slightly, 

and to keep the mouth stationary during the proce-

dure. The glued portion of the cellophane tape was 

applied on the lower lip. It was held in place, apply-

ing gentle and even pressure for a few seconds. Then 

the tape was carefully lifted from the lip, from one 

end to the other, avoiding any smudging of the print. 

The strip of cellophane was stuck on to a piece of 

white bond paper.  

The subject‟s serial number was written on 

the back to serve as a record. The middle one cm of 

the lower lip print was marked on the print with a 

pencil, which was the area to be studied, as this is the 

part most frequently found at a crime scene. This part 

was further divided along the centre to form left and 

right quadrants.  

The predominant type of grooves in each 

quadrant was noted and the grooves were classified 

according to Tsuchihashi‟s classification from types I 

to V. The frequency of each type of lip print was ta-

bulated and the percentage of each type was calcu-

lated.  

Results: 
Table No. 1: Percentage of lip print types in males 

and females (*Left Quadrent, **Right Quadrent) 

      

Type 

Percentage 

Male Female 

*L.Q. **R.Q. *L.Q. **R.Q. 
I 13 9 16.5 9.5 

I‟ 16 18 14 22 

II 14 16.5 12 10 

III 24 21.5 22.5 21 

IV 32 33 34.5 33.5 

V 1 2 0.5 4 

 

 

 

 

 

Table No. 2: Age-wise distribution of cases 

Discussion: 
It was observed that Type IV was the most 

frequently observed in both the sexes and in both the 

quadrants. Other works on Indian subjects have 

yielded varying results. Vahanwalla and Parekh in 

their study in Mumbai found that Type I was the 

most frequent. [6]  Sivapathasundharam, Prakash and 

Sivakumar studied the lip prints of Indo-Dravidian 

population and noted that Type III was predominant. 

[7] Manipady compared Indian and Chinese individ-

uals and found that the incidence of Type II was the 

highest among Indians. These studies reveal that lip 

prints show racial differences which can be a useful 

adjunct to identification of the person.  

The present study revealed that the middle 

portion of the lower lip shows Type IV (reticular) as 

the predominant type. Cheiloscopy is a relatively new 

field among the large number of identification tools 

available to the forensic expert. Work on this subject 

has already elicited useful information such as that 

lip prints are unique to an individual and can be used 

to fix the identity of a person; that they remain stable 

over time and that lip prints show gender differences. 

[6, 8, 9]
   

Further work on the subject can help to 

make cheiloscopy a practical reality at the ground 

level of the forensic identification process. 
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Age group 

(in years) 

Number of cases 

18 – 23 19 

24 – 29 23 

30 – 35 42 

36 – 40 16 
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Original research paper 

Trends of Poisoning in Faridkot region of Punjab- A retrospective 

study of one year 

*Dr SS Sandhu, **Dr JS Dalal,  

 

Abstract 
Since immemorial times, poisonous substances have been reported to be adversely affecting human life, 

both in terms of morbidity and mortality. Evolution in fields like agriculture, industry etc has made wide and easy 

availability of various poisonous substances.  

The present study is a retrospective study of one year which is related to poisoning cases that were admitted 

in the emergency department of G.G. S. Medical College, Faridkot from 1
st
 January 1996 to 31st December 

1996.The analysis of the data revealed that out of 78 patients admitted in the hospital,31 patients died. The maxi-

mum incidence was seen in the age group of 21-30 years with males outnumbering the females. The commonest 

poison used was organophosphorus group of compounds. 

 

Key Words: Poisoning, Deaths, Trends, OrganoPhosphorus, Aluminium Phosphide, DDT 

 

Introduction: 
Poisons were known to antiquity. Refer-

ences to the poisons are found in the oldest Egyptian, 

Babylonian, Hebrew and Greek records. The ancient 

Indian Scriptures contain references to the poisoning 

of kings, the doings of professional poisoners and of 

widespread organized poisoning in prehistoric times. 

In those times, cases of poisoning the portions of 

stomach and heart were put on fire and the nature of 

flame and sound were noted to determine the nature 

of poison. [1] 

Orfila, Professor of Chemistry and Legal 

Medicine at Paris is considered as the Father of Mod-

ern Toxicology.  In the Nineteen Century, Orfila 

brought precise chemical method in to toxicology. [2] 

The problem is getting worse with time as 

newer drugs and chemicals are developed in vast 

numbers. Today there are more than 9 million natural 

and synthetic chemicals, and the list keeps growing 

inexorably. However, less than 3000 of these cause 

more than 95% of the reported cases of poisoning. 
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The commonest agents in India appear to be 

pesticides (organophosphates, carbamates, chlori-

nated, hydrocarbons, and pyrethroids), sedative 

drugs, chemicals (corrosive and copper sulfate), al-

cohol, plant toxins  and house hold poisons (mostly 

cleaning agents of late, aluminium phosphide has 

begun to emerge as a major player in the toxicologi-

cal field, particularly in the some northern Indian 

states. [3] 

The first treatise on Indian Medicine was the 

Agnivesa Charaka Samhita, supposed to have been 

composed about the seventh century BC.  It lays 

down an elaborate code regarding the training, duties, 

privileges and social status of physicians. It can be 

considered as the origin of medical ethics.    It also 

gives a detail description of various poisons, symp-

toms, signs and treatments of poisoning.  [2] 

The Greek Philosopher Socrates was executed by the 

State through the use of hemlock, plant poison. A 

Chinese Materia medica of about 3000 B.C. gives 

information on poisons. [1] 

The first textbook on poison was written in 

1814 by Matthew Joseph Orfila, a Spanish chemist, 

who is considered to be the Father of Toxicology. 

Orfila extracted arsenic from human tissues using a 

procedure for identification, developed several years 

before by James Marsh. This evidence was used in 

the court (1840) to convict Marie Lefarge of a homi-

cidal poisoning.  This was the first time that the tox-

icological data had been as evidence in the trial. [2] 

In ancient India, the poisons –arsenic, aco-

nite and opium –were known. They were used by 

women to get rid of oppressive husbands. The Ma-

habharata, which is usually ascribed to the fifth or 

sixth century B.C., mentions that Bhim Sen, the Hin-

du Samson, was poisoned by his cousin Duryodhan 

mailto:wsukh@yahoo.co.in
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whom he had defeated in a duel. In a semi-historical 

legend of mid-India, it is narrated that the grandfather 

of Asoka, sent to the latter monarch in the guise of a 

present, a fascinating girl who was „poison‟-maiden 

fed on poison until she was so saturated with venom 

that her embrace would prove fatal to an ordinary 

mortal. [2] 

The word “Toxicology” is derived from the 

Greek word „Toxicon‟ which was used as a poison-

ous substance to arrowheads. 

The substance inflicting toxic effect may be a drug, 

an insecticide or pesticide or any chemical substance 

in the environment (Methyl isocyanate leakage at the 

Union Carbide Plant in Bhopal in 1984 resulted in 

high mortality and morbidity).  

Material and Methods: 
The present study was conducted in the Depart-

ment of Forensic Medicine, G.G.S. Medical Col-

lege‟s, Emergency Wing attached to G.G.S. Medical 

College, Faridkot from 01.01.1996 to 31.12.1996 to 

know the trend of poisoning in the Faridkot region as 

per hospital records. 78 cases were studied, out of 

which 31 cases died. The study is conducted under 

the following heads: 

1. Month wise distribution 

2. Poison wise distribution 

3. Monthly income 

4. Occupational Status 

5. Age wise distribution 

6. Sex wise distribution 

7. Area wise distribution 

 

DeathsObservations:Table No. 1 : Month 

wise distribution 
  01.01.96 to 31.12.96 

Sr. No. Month No. of Cases (%) Deaths (%) 

1 January 4 (5.13) 2 (2.56) 

2 February 1 (1.28) 0 (0.00) 

3 March 3 (3.85) 3 (3.85) 

4 April 3 (3.85) 1 (1.28) 

5 May 7 (8.97) 2 (2.56) 

6 June 8 (10.26) 3 (3.85) 

 July 12 (15.38) 6 (7.69) 

8 August 19 (24.36) 3 (3.85) 

9 September 9 (11.54) 3 (3.85) 

10 October 7 (8.97) 4 (5.13) 

11 November 3 (3.85) 2 (2.56) 

12 December 2 (2.56) 2 (2.56) 

  Total 78 (100.00) 31 (39.74) 

 

 

Table No. 7 : Area wise distribution 
 01.01.96 to 31.12.96 
Sr. No. Area Wise No. of Cases (%) Deaths (%) 

1 Rural 53 (67.95) 21 (26.92) 

2 Urban 25 (32.05) 10 (12.82) 

  Total 78 (100.00) 31  (39.74) 

 
Table No. 2: Poison wise Distribution 
 01.01.96 to 31.12.96 
Sr. 

No

. Name of Poison 

No. of 

Cases (%) Deaths (%) 

1 O.P.C.  30 (38.46) 23 (29.49) 

2 Aluminium Phosphide 3 (3.85) 3 (3.85) 

3 DDT 6 (7.69) 0 (0.00) 

4 Spray Poisoning 22 (28.21) 0 (0.00) 

5 Insecticide Poisoning 2 (2.56) 0 (0.00) 

6 Endosulphase Poisoning 2 (2.56) 2 (2.56) 

7 Drug Poisoning 2 (2.56) 0 (0.00) 

8 Alcohol Poisoning 3 (3.85) 1 (1.28) 

9 Rat Poisoning 1 (1.28) 1 (1.28) 

10 Rogor Poisoning 1 (1.28) 1 (1.28) 

11 Quick Phos 0 (0.00) 0 (0.00) 

12 Lice Killing Poisoning 0 (0.00) 0 (0.00) 

13 Unknown Poisoning 6 (7.69) 0 (0.00) 

  Total 78 (100.00) 31 (39.74) 

 
Table No. 3 (Showing Monthly Income) 
Sr. 

No. 

Family Income  

Rupees/ Month 01.01.96 to 31.12.96 
  No. of Cases (%) Deaths(%) 

1 300 1 (1.28) 0 (0.00) 

2 500 20 (25.64) 6 (7.69) 

3 600 20 (25.64) 9 (11.54) 

4 650 1 (1.28) 0 (0.00) 

5 700 17 (21.79) 5 (6.41) 

6 800 10 (12.82) 3m(3.85) 

7 900 2 (2.56) 3 (3.85) 

8 950 1 (1.28) 1 (1.28) 

9 1000 1 (1.28) 1 (1.28) 

10 1100 1 (1.28) 1 (1.28) 

11 1200 2 (2.56) 0 (0.00) 

12 1300 1 (1.28) 0 (0.00) 

13 1500 0 (0.00) 1 (1.28) 

14 1750 1 (1.28) 1 (1.28) 

15 2000 0 (0.00) 0 (0.00) 

  Total 78 (100.00) 31 (39.74) 

 
Table No. 4 Showing Occupational Status 
Sr. 

No. 

Occupation 

Status 

01.01.96 to 31.12.96 

  No. of Cases (%) Deaths (%) 
 Agricultural 30 (38.46) 10 (12.82) 
2 Labourer 43 (55.13) 17 (21.79) 
3 Service 4 (5.13) 3 (3.85) 
4 Shop Keeper 1 (1.28) 1 (1.28) 
5 Students 0 (0.00) 0 (0.00) 
6 Unemployed 0 (0.00) 0 (0.00) 
  Total 78 (100.00) 31 (39.74) 
Table  No. 5   Showing Age wise Distribution 
 01.01.96 to 31.12.96 
Sr. 

No. 

Age Wise No. of Cases (%) Deaths (%) 

1 0-10 1 (1.28) 0 (0.00) 

2 11 to 20 23 (29.49) 6 (7.69) 

3 21 to 30 39 (50.00) 15 (19.23) 

4 31 to 40 10 (12.82) 7 (8.97) 

5 41 to 50 5 (6.41) 3 (3.85) 

  Total 78 (100.00) 31 (39.74) 
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Table No. 6:  Sex Wise Distribution 
 01.01.96 to 31.12.96 
Sr. No. Sex Wise No. of Cases (%) Deaths (%) 

1 Male 58 (74.36) 21 (26.92) 

2 Female 20 (25.64) 10 (12.82) 

  Total 78 (100.00) 31 (39.74) 

 

Discussion: 
With the green revolution in the State of 

Punjab, insecticides gained the number one in poi-

soning status (6). This study shows that poisoning is 

the commonest cause of agricultural accidental poi-

soning/Suicidal poisoning in the region of Punjab and 

rural population is more prone to poisoning due to 

occupational hazards.   

78 cases of poisoning were brought to the 

Emergency Department of G.G.S. Medical College, 

Faridkot from 01.01.1996 to 31.12.1996, out of 

which 31 cases died. This means 39.74% was the 

mortality rate which was very high. 

23 patients died due to OPC poisoning 

(29.49%), which is highest followed by Endosul-

phase/Aluminium Phosphide (6.41%).17 labourers 

died (21.79%) followed by agriculturist 

(12.82%).Out of four (4) Service men (PGS) three (3) 

cases died which constitute 3.85% followed by 

shopkeepers 1.28%.15 cases died in the age group of 

21-30 years(19.23%) followed by the age group of 

31-40 years(8.97%). Males dominated the list with 21 

deaths (26.92%).  

Rural population tops the list with 21 deaths 

(26.92%). Lower income group (Rs. 500 to 600 pm) 

is more affected (19.23 %), and the persons with in-

come from Rs. 1000 to Rs. 2000 per month is the 

least affected (5.12%). 

Conclusion: 
It is the ugly mark on face of humanity that 

the persons who work hard i.e. Agriculturist and La-

borer are most sufferer of poisoning whatever cause 

it may be. A number of non-fatal cases have been 

recorded in persons handling fruits sprayed with an 

organic phosphorus insecticide. A number of acci-

dental deaths through contamination and leakage of 

these compounds to edible commodities have also 

been recorded (Kerala food poisoning cases in India). 

Workers engaged in the manufacturing, packing, or 

spraying are at special risk of accidental poisoning. 

[4] 

When we know from different studies that 

rural males are most prone to poisoning probably due 

to occupational hazard being one of the factors, ex-

tension education should be focused on this group for 

prevention. [7]  

 It is clearly evident from the above figures 

that the agriculture and related profession that plays 

pivotal role in these cases of poisoning.  So it is the 

duty of general public, N.G.O‟s, Government and 

Doctors to educate this venerable portion of society.  

OPCs, Aluminium Phosphide and other spray poison-

ings can be restricted by having a control on their 

sale and distribution.  The preventive and educational 

measures can be more effectively designed and im-

plemented if epidemiological data derived from the 

poison information centers are utilized [10]. Young 

adults can be checked by Psychological counseling 

by talking their problems sympathetically and on 

humanitarian grounds. 
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A study of fingerprints in relation to gender and blood group 
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Abstract 
Fingerprint evidence is undoubtedly the most reliable and acceptable evidence till date in the court of law. 

Due to the immense potential of fingerprints as an effective method of identification an attempt has been made in the 

present work to analyze their correlation with gender and blood group of an individual. This prospective study was 

carried out over a period of 2 months among 200 medical students (100 male & 100 female) belonging to the age 

group 18- 25 of Kasturba Medical College, Mangalore, India. Results show that each finger print is unique; loops 

are the most commonly occurring fingerprint pattern while arches are the least common. Males have a higher inci-

dence of whorls and females have a higher incidence of loops. Loops are predominant in blood group A, B, AB and 

O in both Rh positive and Rh negative individuals except in O negative where whorls are more common. We can 

conclude that there is an association between distribution of fingerprint patterns, blood group and gender and thus 

prediction of gender and blood group of a person is possible based on his fingerprint pattern.  

 

 Key Words: Fingerprints, Gender, Blood Groups 

 

Introduction: 
               Identity is a set of physical characteristics, 

functional or psychic, normal or pathological that 

defines an individual. Recently, there has been an 

increased interest in biometric technologies that is 

human identification based on one's individual fea-

tures. The various identification data used are finger-

prints, handwriting, bite marks, DNA fingerprinting 

etc. [1] Fingerprints are constant and individualistic 

and form the most reliable criteria for identification. 

[2], [3]           
 

 A fingerprint is an impression of the friction 

ridges of all part of the finger. A friction ridge is a 

raised portion of the epidermis on the digits or on the 

palmar and plantar skin, consisting of one or more 

connected ridge units of friction ridge skin. Finger-

prints may be deposited in natural secretions from the 

eccrine glands present in friction ridge skin or they 

may be made by ink or other contaminants trans-

ferred from the peaks of friction skin ridges to a rela-

tively smooth surface. 

Fingerprint patterns are genotypically de-

termined and remain unchanged from birth till death. 

[4] Fingerprints collected at a crime scene can be 

used to identify suspects, victims and other persons 

who touched the surface, fingerprint scans can be 

used to validate electronic registration, cashless cater-

ing and library access especially in schools and col-

leges.  
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             The secretions in the fingerprints contain 

residues various chemicals and their metabolites 

which can be detected and used for the forensic pur-

poses.  [2]           

Due to the immense potential of fingerprints as an 

effective method of identification an attempt has been 

made in the present work to analyze their correlation 

with gender and blood group of an individual. This 

correlation between fingerprint pattern and these pa-

rameters may help in using fingerprints as an impor-

tant aid in sex and blood group determination and 

vice versa, thus, enhancing the authenticity of finger-

prints in detection of crime and criminals. 

Materials and Methods: 
After obtaining clearance from institutional 

ethics committee, this prospective study was carried 

out over a period of two months among medical stu-

dents of Kasturba Medical College, Mangalore. Total 

200 students (100 male & 100 female) belonging to 

the age group 18- 25 voluntarily participated in the 

study. 

Students with permanent scars on their fingers or 

thumbs, with any hand deformities due to injury, 

birth defect or disease, those having worn finger-

prints, extra, webbed or bandaged fingers, were ex-

cluded from the study. 

Each subject was asked to wash his hands 

thoroughly with soap and water and dry them using a 

towel. He was then asked to press his fingertip on the 

stamp pad and then to the paper to transfer the fin-

gerprint impression. The same method was repeated 

for all the fingers of both hands. In this way, the plain 

fingerprints of all the ten digits were taken separately 

on the respective blocks on the same sheet of paper. 

Care was taken to avoid sliding of fingers to prevent 

smudging of the print. After the fingerprints were 

mailto:prateek.rastogi@manipal.edu
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acquired, details such as name, sex and age were 

noted. The details of their blood group were noted 

from their college identity cards. Each subject was 

assigned a serial number. The fingerprint patterns 

were studied with the help of a magnifying lens and 

were identified as: Loops, Whorls and Arches based 

on the appearance of ridge lines  

according to Henry's system of classifica-

tion. This system assigns each finger a number ac-

cording to the order in which is it located in the hand, 

beginning with the right thumb as number one and 

ending with the left little finger as number 10. The 

distribution of dermatoglyphic fingertip patterns in 

both hands of individuals and its relationship with 

gender and different ABO and Rh blood groups was 

evaluated and analysed statistically. 

Results 
A total of 200 subjects participated in the 

study out of which 100 were males and 100 were 

females.  Majority of the subjects, 71(35.5%), in the 

study belonged to blood group O; followed by blood 

group B, A and AB which were 64 (32%), 56 (28%) 

and 9(4.5%) respectively. While blood groups A and 

B were found to be the most common (equally pre-

dominant) among males, blood group O was the most 

commonly seen blood group in females. (Table No. 

1) 

Maximum 192 (96%) subjects in the study 

were Rh positive, of which 69(34.5%) belonged to 

blood group O, 61(30.5%) belonged to blood group 

B, 53 (26.5%) subjects had blood group A while only 

9(4.5%) had blood group AB. Among Rh negative 

individuals, 3(1.5%) belonged to blood group A, 

3(1.5%) to blood group B and 2(1.5%) belonged to 

blood group O.  None of the subjects showed blood 

group AB negative. (Table No. 2) 

Table No. 2 : Distribution of subjects according to 

Rh factor 

Blood Group Rh positive Rh negative 

A 53(26.5%) 3(1.5%) 

B 61(30.5%) 3(1.5%) 

AB 9(4.5%) 0 

O 69(34.5%) 2(1%) 

Total 192(96%) 8(4%) 

Fingerprint pattern analyses showed that, 

loops were the most common pattern in the study 

1221(60.95%), followed by whorls 649(32.55%) 

while arches were present in a smaller percentage 

(6.5%) of the study group. (Table No. 3) 

Table No. 3: General distributions of primary fin-

ger print patterns in all fingers of both hands 

Pattern of finger-

print 

Number Percentage 

Loops 1221 60.95% 

Whorls 649 32.55% 

Arches 130 6.5% 

Total 2000 100% 

Frequency of loops was highest in both the 

Rh-positive and Rh- negative subjects of ABO blood 

groups except O negative blood group where whorls 

predominate. Incidence of loops varied between 45% 

(in „O‟ negatives) to 80% (in „A‟ negatives). Among 

the subject of different blood groups, blood group A 

showed highest loops (Rh +ve 63.2% and Rh -ve 80. 

%). Whorls showed moderate frequency ranging be-

tween 10% (in „A‟ negatives) to 55% (in „O‟ nega-

tives). Arches were least common ranging from 

1.11% (in „AB‟ positives) to 10% (in „A‟ negatives). 

(Table No.4) 

Frequency of loops was found to be higher in females 

(52.42%) than in males (47.58%) whereas whorls 

were more frequent in males (55.78%) as compared 

to females (44.22%). 44.61% of arches were present 

in males and 55.38% in females. (Table No. 5) 
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Table No. 5 Distribution of Pattern of Finger-

prints among Males and Females 

Type Male Female 

Loops 581(47.58%) 640(52.42%) 

Whorls 362(55.78%) 287(44.22%) 

Arches 58(44.61%) 72(55.38%) 

Discussion and Conclusion: 
The purpose of classifying fingerprints is 

that they can be filed and retrieved when needed. The 

various classification systems used throughout the 

world are based on the pattern of friction ridges seen 

on pulp of terminal part of all the ten fingers. Single-

finger files are kept only for a limited number of 

known criminals. Consequently, for the most part, it 

is impossible to make identification from fingerprint 

files on the basis of a single print found at the scene 

of a crime. These patterns fall into three general 

classes called arches, loops, and whorls. 

Arches are the simplest patterns and also the 

rarest. There are two types: plain arches and tented 

arches. In both types the ridge lines flow into the 

print from one side, rise in the middle of the pattern, 

and flow out to the other side of the print. Loops are 

formed by ridge lines that flow in from one side of 

the print, sweep up in the center like a tented arch, 

and then curve back around and flow out or tend to 

flow out on the side from where they entered. Loops 

are designated as being either radial or ulnar, depend-

ing on which side of the finger the lines enter. The 

loop is the most common of all the patterns. There 

are four different whorl patterns: the plain whorl, the 

central pocket loop, the double loop, and the acciden-

tal whorl. Their common features are that  

they have at least two deltas and one or 

more of the ridge lines curves around the core to 
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form a circle or spiral or other rounded, constantly 

curving form. The accidental whorl can be any pat-

tern or combination of patterns that does not fit into 

any of the above classifications. The term "Compo-

site" is used to describe such patterns. Positive iden-

tification using fingerprints can be established only if 

16 to 20 points of similarity exist in the minutiae. [3, 

4, 5] 

The present study shows that there is an as-

sociation between distribution of fingerprint patterns, 

blood group and gender. Majority of the subjects in 

the study belonged to blood group O; followed by 

blood group B, A and AB. Majority of subjects 

(96%) were Rh positive while only 4 % were Rh 

negative. The general distribution pattern of the pri-

mary fingerprint was of the same order in individuals 

with A, B, AB and O blood groups i.e high frequency 

of loops, moderate of whorls and low of arches.  This 

is in accordance with the study conducted by Bha-

radwaja et al. [6] Similar findings were seen in Rh-

positive and Rh-negative individuals except in blood 

group O negative where whorls predominated. 

Bharadwaja et al conducted a study during 2000-

2001 on 300 medical students with different ABO 

blood groups in Rajasthan which revealed that indi-

viduals with blood group A have more of loops, 

while that of blood group AB had more of whorls. [6] 
 
 

In the present study it was found that blood group A 

had a higher frequency of loops but Blood group AB 

was not associated with a predominance of whorls as 

was seen in the above mentioned study. Present study 

also revealed that whorls were more common in 

blood group O (consistent with the study conducted 

by Sharma et al), [7] and arches in blood group A. 

While blood groups A and B were found to 

be the most common (equally predominant) among 

males, blood group O was the most commonly seen 

blood group in females. The present study also re-

veals that frequency of loops is greater in females as 

compared to a higher frequency of whorls in males. 

Arches were found to be more frequent in females. A 

thorough search of literature  

has not revealed any previous studies em-

phasizing on the relation between fingerprints and 

gender. 

The findings of the study can be concluded as fol-

lows: 

 Each fingerprint is unique hence it can be very 

effectively used as an evidence for identification 

in the court of law. 

 Loops are the most commonly occurring finger-

print pattern and Arches are the least common. 

 Blood group O positive is the most common and 

A negative is the rarest. 

 Loops are predominant in blood group A, B, AB 

and O in both Rh positive and Rh negative indi-

viduals except in O negative where whorls are 

more common. 

 Whorls are more common in blood group O neg-

ative. 

 Loops and arches are maximum seen in blood 

group A while whorls are more common in 

blood group O. 

 Blood groups A and B were found to be the most 

common (equally predominant) among males, 

blood group O was the most commonly seen 

blood group in females. 

 Males have a higher incidence of whorls and 

females have a higher incidence of loops. 

Thus prediction of gender and blood group of a per-

son is possible based on his fingerprint pattern.   Sim-

ilar studies should be conducted on a larger sample so 

as to increase the accuracy of prediction. 
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Table No. 1 

Distribution of subjects according to sex and blood groups 

Sex A B AB O Total 

Male 

 

33 (16.5%) 33 (16.5%) 4 (2%) 30 (15%) 100 

Female 

 

23 (11.5%) 31 (15.5%) 5 (2.5%) 41 (20.5%) 100 

Total 

 

56 (28%) 64 (32%) 9 (4.5%) 71 (35.5%) 200 

 

Table No. 4 

Distribution of pattern of fingerprints among A, B, O and Rh blood groups 
Type of 

finger 

print 

Blood  Group A Blood Group B Blood Group AB Blood Group O 

Rh+ve Rh-ve Rh+ve Rh-ve Rh+ve Rh-ve Rh+ve Rh-ve 

Loops 335 (63.2%) 24 (80%) 383 (62.79%) 23 (76.67%) 62 (68.87%) 0 385 (55.79%) 9 (45%) 

Whorls 168 (31.7%) 3 (10%) 188 (30.82%) 6 (20%) 27 (30%) 0 246 (35.65%) 11 (55%) 

Arches 27 (5.09%) 3 (10%) 39 (6.39%) 1 (3.33%) 1 (1.11%) 0 59 (8.6%) 0 

Total 530 30 610 30 90 0 690 20 
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Pregnancy-related deaths: A Three-year retrospective study 
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Abstract 
Over 600000 maternal deaths occur each year worldwide. In India, many women die due to pregnancy-

related complications.  The present study was undertaken with a view to determine factors causing maternal deaths, 

to recognize cause of death and to discuss the utility of autopsy record as a useful and adjunct data source for ascer-

tainment of maternal deaths. A total 21 pregnancy-related deaths occurring during 2004 to 2006 were studied and 

their age ranged from 21 year to 35 year. It was observed that maximum numbers of deaths were recorded in the age 

group of 21-25 years (52.38%). Analyzing the pregnancy outcome, live birth to child were given by 9 females and 1 

died during abortion.  Hemorrhage remains leading cause of death (38.09%) followed by indirect causes (23.80%), 

undetermined (19.04%), sepsis (9.52%) and postpartum pre-eclamptic shock (9.52%).  Death records remain an im-

portant source of maternal deaths however, using only death certificate suffers from drawback because many times 

cause of death is not mentioned, especially if death incurred medicolegal autopsy. Under such circumstances review 

of autopsy reports may prove useful in the ascertainment of maternal deaths and elucidating the emerging trends.  

 

Key Words: Pregnancy, Maternal Mortality, Death, Autopsy 

 

Introduction 
Over 600000 maternal deaths occur each 

year worldwide. [1] In India, many women dies due 

to pregnancy-related complications and those who 

survive suffer from severe maternal morbidity. [2] 

Maternal death rate in India was 1000 per 100000 

live births in 1959 and it decreased to 301 per 100000 

live births in 2003. [3] Albeit, the risk of death from 

complications of pregnancy has decreased during 

past few decades, it continues to haunt Obstetricians. 

Maternal death has been used traditionally as a meas-

ure of quality of health care in a community. [4]  

It is hard to find precise reporting of maternal death 

because this requires information about deaths among 

women of reproductive age, pregnancy status at or 

near the time of death and the medical cause of death. 

All three components can be difficult to measure ac-

curately, especially in settings where deaths are not 

comprehensively reported. [5] 

The Forensic Pathologist plays a crucial role in iden-

tifying these cases and identifying the cause of death. 

Review of autopsy reports can prove to be one of the 

useful sources to identify pregnancy-related deaths 

and elucidating the emerging trends. 
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The present study was undertaken with a 

view to determine factors causing maternal deaths, to 

recognize cause of death and to discuss the utility of 

autopsy record as a useful and adjunct data source for 

ascertainment of maternal deaths.  

Methods: 
All medicolegal cases referred to Dept. of 

Forensic Medicine, Govt. Medical College, Nagpur 

over the 3-year period i.e. from January 2004 to De-

cember 2006 were reviewed for identification of ma-

ternal deaths. We include all cases of deaths resulting 

from medical cause related to pregnancy that occur 

during pregnancy, at delivery or within 42 days of 

delivery or termination. During this period, total 21 

cases were autopsied. The cases were analyzed in 

respect to maternal age, past medical history, pre-

vious pregnancies, pregnancy outcome, antenatal 

care, and gestational age, place of delivery, maternal 

autopsy findings and cause of death.  

Results: 
            A total 21 pregnancy-related deaths occurring 

during 2004 to 2006 were identified. Their age 

ranged from 21 year to 35 year with mean age of 

26.47 year.  It was observed that maximum numbers 

of deaths were recorded in the age group of 21-25 

years (52.38%) (Table No. 1). Analyzing the preg-

nancy outcome (Table 2), live birth to child was giv-

en by nine females and one died during abortion. The 

obstetrical characteristics of maternal deaths are 

mentioned in Table No. 3. Table No. 4 gives gesta-

tional age of women who were undelivered.  Four 

deaths occur in immediate to first day period after 

delivery (Table No. 5). In eight patients, no signifi-

cant past history could be known whereas eight fe-
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males were having pre-eclampsia, four anemias, one 

each had rheumatic heart disease and sickle cell dis-

ease (Table No. 6). Two patients had history of tu-

berculosis whereas three female had history of pre-

vious abortion. Table No. 7 provides cause of death.  

Hemorrhage remains leading cause of death 

(38.09%) followed by indirect causes (23.80%), un-

determined (19.04%), sepsis (9.52%) and postpartum 

pre-eclamptic shock (9.52%).  

Discussion: 
Complete and accurate identification of all 

deaths associated with pregnancy is a critical first 

step in the prevention of such deaths. Only by having 

a clear understanding of the changing trends and the 

magnitude of pregnancy-related mortality can be 

comprehensive prevention strategies be formulated to 

prevent these unanticipated deaths among women. [6] 

The obstetrical practice and the risk profile of preg-

nancy women have changed over the years, particu-

larly in developed world. [7] 

 Thromboembolism remains the leading 

cause of maternal death in developed countries fol-

lowed by pregnancy-induced hypertension or pre-

eclampsia and eclampsia. [5] The Maryland study 

reported the cause of maternal deaths as – pre-

eclampsia/eclampsia (22.2%), postpartum hemorr-

hage/obstetric shock (22.2%), pulmonary complica-

tions (14%), blood clot &/or amniotic fluid embolism 

(8.1%) and anesthesia-related complications (5.2%). 

[8]  

Analyzing the cause of death in the present 

study, hemorrhage remains the most common cause 

followed by indirect causes and sepsis.  The findings 

are in accordance with Khosla et al & Sinha. [2, 9] In 

spite of obtaining adequate history, clinical record 

wherever applicable, adequate microscopy and tox-

icological screening, the cause of death could not be 

ascertained in four cases. The reasons remain specul-

ative. Amongst these cases, two cases died before 

delivery and two cases died after delivery. Hemorr-

hage accounted for eight deaths and amongst them, 

five manifests disseminated intravascular coagulation 

(DIC).  

DIC is a consumption coagulopathy and is a 

key contributor to primary postpartum hemorrhage. 

About 50% individuals with DIC are obstetric pa-

tients having complications of pregnancy. Because of 

hypercoagulable state in pregnancy, presence of any 

provocative factor (such as abruptio placenta, sepsis, 

liquor amnii embolism, severe pre-eclampsia, ec-

lampsia & HELLP syndrome etc) can easily upset the 

normal balance culminating into disseminated intra-

vascular coagulopathy. [10] Other causes of hemorr-

hage in present study were retained placenta and rup-

ture of uterus and are in accordance with Patel et al 

and Sengupta et al. [11, 12]  

Hypertensive disorder in pregnancy, espe-

cially pre-eclampsia, increases perinatal mortality 

rate by five folds. [13] Pre-eclampsia is characterized 

by hypertension, proteinuria and oedema. Eclampsia 

is the occurrence of generalized convulsions during 

pregnancy, labor or within seven days of delivery. 

Two cases exhibits feature of postpartum pre-

eclamptic shock. In such state, severe postpartum 

hypotension in patients with pre-eclampsia can occur 

and result in maternal death. The cause of this syn-

drome remains unclear however postpartum hypoten-

sion was unrelated to blood loss and gross autopsy 

examination failed to reveal cause of death. Such 

cases demonstrate ischemic damage to major organs 

as a result of acute and prolonged hypotension.  

Kidneys show swelling of glomerular endo-

thelial cells with occasional occlusion of the capillary 

lumens. The liver may show periportal hemorrhage 

and infarction and the vessels may be hyalinized or 

thrombosed. In more than 50% of cases, subendocar-

dial “flame” hemorrhages may be evident. [5, 14]  

These cases demonstrate the necessity for obstetri-

cians to be aware of the possibilities for such compli-

cations among patients with pre-eclampsia. Moreo-

ver, attendants of such patient may entangle obstetri-

cians and legal suit for compensation may be filed for 

providing below standard of care because of unex-

plained nature of death. 

Pulmonary disease and cardiac disorders are 

considered as significant contributor to maternal mor-

tality. In the present series, we have noted two deaths 

by pulmonary tuberculosis and one by rheumatic 

heart disease. In a study conducted by Venkatraman 

et al and Yadav et al, rheumatic heart disease consti-

tutes the commonest cause of heart disease in preg-

nancy and accounted for 83% and 95% respectively. 

[15, 16]  

During pregnancy, pulmonary tuberculosis 

is more common as compared to extra-pulmonary 

tuberculosis. Tuberculosis has important implications 

for both mother and child. The stress of pregnancy, 

especially in association with poor nutritional status, 

immuno-deficient state, and co-existent diseases, 

flares up tuberculosis. [17] 

According to WHO, maternal death means 

“death of a woman while pregnant or within 42 days 

of termination of pregnancy, irrespective of the dura-

tion and the site of pregnancy, from any cause related 

to or aggravated by the pregnancy or its management 

but not from accidental or incidental causes”. Death 

records remain an important source of maternal 

deaths. Using death certificate as sole source suffers 

from drawback because many times cause of death is 

not mentioned, especially if death incurred medico-

legal autopsy.  Often only cardio-respiratory arrest 

was furnished as a cause of death. In past, studies had 

shown that physicians completing death records fol-

lowing a maternal death fail to report that the woman 
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was pregnant or had recent pregnancy in 50% or 

more of these cases. [18]  

Such mistakes may result in misclassifica-

tion of the underlying cause of death. If such deaths 

are not identified as maternal deaths then they may 

not be included in the calculation of maternal mor-

tality rates. Therefore traditional system of collecting 

data on maternal mortality cannot identify all preg-

nancy-related deaths. The Maryland study showed 

that only a small proportion of pregnancy-associated 

deaths can be identified from death certificate alone 

and that comprehensive identification of pregnancy-

associated death requires collection of data from ad-

ditional sources, including autopsy records and lin-

kage of death records with birth and fetal death 

record. [19] Thus the use of multiple data sources 

substantially enhances pregnancy mortality surveil-

lance. [6] Review of autopsy reports may prove to be 

useful approach in increasing the ascertainment of 

maternal deaths.   

Conclusion: 
            Maternal death is a measure of quality of 

health care in a community. Though, the risk of death 

from complications of pregnancy has decreased dur-

ing past few decades in India, it continues to remain 

higher than developed countries. It was observed that 

maximum numbers of deaths were recorded in the 

age group of 21-25 years (52.38%). Hemorrhage re-

mains the leading cause of death followed by indirect 

causes, sepsis and postpartum pre-eclamptic shock. 

In 19.04% cases, no cause of death could be deter-

mined. The forensic pathologist plays a crucial role in 

identifying maternal deaths and labeling cause of 

death. Review of autopsy reports can prove to be one 

of the useful sources to identify pregnancy-related 

deaths and elucidating the emerging trends.  
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Table No. 1 

 Distribution of Cases According to Age Group 

 

Table No. 2 Pregnancy Outcome 

 

Table No. 3: Obstetrical Characteristics  

 

Table No. 4: Period of Gestation in Undelivered 

Subjects (n = 11) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table No. 5: Death of Patients after Delivery (n = 

9) 

 

Table No. 6: Past Medical History 

 

Table No. 7: Cause of Death 

Age group (years) No. of cases 

21-25 11 (52.38%) 

26-30 8 (38.09%) 

31-35 2 (9.52%) 

Pregnancy outcome No. of cases 

Live birth 9 (42.85%) 

Abortion 1 (4.76%) 

Undelivered 11 (52.38%) 

Prenatal care 

 Received – 14 cases (66.66%) 

 Not-received – 7 cases (33.33%) 

Gravidity 

 Primiparous – 12 cases (57.14%) 

 Multiparous – 9 cases (42.85%) 

Mode of delivery (n = 9) 

 Vaginal – 6 cases (66.66%) 

 Cesarean – 3 cases (33.33%) 

Place of delivery (n = 9) 

 Hospital – 7 cases (77.77%) 

 Home – 2 cases (22.22%) 

 Post-tubectomy – 4 cases (19.04%) 

Gestation period No. of cases 
12 weeks 2 (18.18%) 

24 weeks 1 (9.09%) 

32 weeks 6 (54.54%) 

36 weeks 2 (18.18%) 

Period No. of cases 

Immediate 2 (22.22%) 

Day 1 2 (22.22%) 

Day 2 1 (11.11%) 

Day 4 1 (11.11%) 

Day 5 1 (11.11%) 

Day 10 1 (11.11%) 

Day 30 1 (11.11%) 

History No. of cases 
Not significant 8 (38.09%) 

Eclampsia 8 (38.09%) 

Anemia 4 (19.04%) 

Rheumatic heart disease 1 (4.76%) 

Tuberculosis 2 (9.52%) 

Sickle cell disease 1 (4.76%) 

Abortion 3 (14.28%) 

Cause of death No. of cases 
Hemorrhage: 

 Rupture of uterus – 1 case  

 Retained placenta  - 2 cas-
es 

 DIC – 5 cases 

8 (38.09%) 

 

 Sepsis 2 (9.52%) 

 Postpartum pre-eclamptic 

shock 

2 (9.52%) 

 Undetermined 4 (19.04%) 

Other indirect causes 

 Tuberculosis – 2 cases 

 Meningitis – 1 case 

 Sickle cell disease – 1 case 

 Rheumatic heart disease  - 

1 case 

5 (23.80%) 
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Abstract 
 

There are more than 3000 species of snakes in the world but only about 350 are venomous. With approx-

imately 10000 deaths occurring annually in India, a large proportion of snake bites occur when people work barefoot 

in the fields or while walking at night or early morning through fields or along roads. 

Although, nearly all snakes with medical relevance can induce nephropathy, leading to Acute Renal Failure (ARF), 

it is unusual except with bites by Russell‟s Viper, E. Carinatus and members of the genera Crotalus and Bothrops. In 

India, ARF is mostly associated with Russell‟s Viper and E. Carinatus bites. The incidence of ARF following Rus-

sell‟s Viper or E. Carinatus bites is 13-32% in India. 

A histopathological study was conducted on renal autopsy specimens from those subjects who were admit-

ted to IPGME&R and SNP Hospital, Kolkata as a result of development of acute renal failure following poisonous 

snake bite. Acute tubular necrosis (100%) and Acute cortical necrosis (25%) were the most significant renal histopa-

thological changes. Glomerular lesions were also present in 30% of cases. 

 
Key Words: Snake Bite, Renal Histopathological Change, Acute Tubular Necrosis, Cortical Necrosis, Acute Renal 

Failure 

 

Introduction:  
Snake bite poisoning is known to man since 

antiquity. References to snake bite are found in the 

oldest medical writings. While the precise figures for 

global snake bite epidemiology is not available, best 

estimates suggest that there are more than 2.5 million 

venomous snake bites annually, with greater than 

125000 deaths. The risk is highest in the tropics and 

West Africa, predominantly among rural population.  

Snake venoms are a mixture of complex tox-

ins that may be independent, synergistic or antagonis-

tic. The major groups of toxins are: neurotoxins, 

myotoxins, haemotoxins and nephrotoxins. It is im-

portant to understand that the actual mixture of toxins 

in the venom will vary by individual species and also 

by age and season. 
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Equally, the quantity of venom injected in a bite is 

highly variable. Ineffective or „dry bites‟, account for 

more than 50% of all bites.  

 The most prevalent areas for Russell‟s Vi-

per, E. Carinatus and members of the genera Crotalus 

and Bothrops snakes are Asia and South America. 

Snake bite by these can induce nephropathy leading 

to Acute Renal Failure (ARF). In India, ARF is most-

ly associated with Russell‟s Viper and E. Carinatus 

bites. In our Country, the incidence of ARF following 

Russell‟s Viper or E. Carinatus bites is 13-32%. [1] 

Materials and Methods: 
 A prospective study was conducted on 20 

lethal cases of snake bite who were referred from the 

peripheral districts of West Bengal to IPGME&R and 

SNP Hospital, Kolkata for peritoneal and/or hemo-

dialysis as a result of development of ARF following 

snake bite. The period of study is from Sept.‟09 to 

Jan.‟10. The victims were 14 males and 6 females; 

average age was 31.2 years, the youngest subject was 

8 years old and the oldest 62 years old. Only those 

cases that developed ARF following snake bite were 

included in the study. 

 During postmortem examination, the kid-

neys were collected and preserved in 10% buffered 

formalin. After standard tissue processing, 3 micron 

sections were made and were stained by H&E. The 

slides were then studied under light microscope to 

detect glomerular and tubular changes. 
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Observation: 
Histopathological changes revealed Acute 

tubular necrosis and Cortical necrosis as the predo-

minant finding along with glomerular changes in a 

few cases. Acute tubular necrosis(100%) and Cortical 

necrosis(25%) were the most significant histopatho-

logical changes. Extensive tubular necrosis was seen 

in all cases of cortical necrosis.  

Based on the extent of necrosis and medium 

sized vessel involvement by thrombosis, cortical ne-

crosis was classified as Diffuse, Focal and Patchy. In 

our cases only patchy cortical necrosis was present.  

Grossly the kidneys were swollen, having a 

slightly oedematous pale appearance. Cortices were 

pale and medulla congested with a sharp demarcation 

at the corticomedullary junction. 

Light microscopic changes of acute tubular ne-

crosis were: 

1) Tubules were dilated and lined by flattened 

epithelium.  

2) Cloudy degeneration of tubular epithelium 

along with frank necrosis and desquamation 

of necrotic cells from the basement mem-

brane into the lumen in most of the cases. 

3) Hyaline casts were seen in tubular lumen in 

a few cases. 

4) Interstitial oedema, haemorrhage and in-

flammatory cell infiltration in some cases. 

Findings that were present in cases of acute cortical 

necrosis were: 

1) Fibrin thrombi in the arterioles in few cases. 

2) Patchy necrosis of glomerular and tubular 

elements in some cases. 

Glomerular lesions were present in 30% of cases. 

Glomeruli were enlarged and glomerular tufts were 

hypercellular. Proliferative glomerulonephritis was 

present in one case and other cases showed mild me-

sangial proliferation and diffuse glomerular hypercel-

lularity. Balloning dilatation of glomerular capillary 

loops, endothelial cell swelling and glomerular 

hypercellularity was the most significant findings. 

Discussion: 
 Several mechanisms including haemmorr-

hage, hypotension, haemolysis, haemoglobinuria, 

rabdomyolysis and disseminated intravascular coagu-

lation (DIC) as well as the direct effect of the venom 

have been incriminated in the pathogenesis of snake 

bite- related nephropathy. Among all these mechan-

isms, the cytotoxic effect of the venom on the kidney 

is considered to play a major role in the pathogenesis 

of ARF. [2]  

Raab and Kaiser observed a significant in-

crease in urinary alkaline phosphatase and aminopep-

tidase activities following administration of Agki-

strodon piscivorus venom in rats and attributed this to 

the effect of the venom on the tubular epithelial cells. 

[2] Hypotension, due to bleeding or other factors 

such as release of bradykinin or depression of the 

vasomotor centre, can produce circulatory collapse 

and ischaemic tubular necrosis. [3, 4, 5]  

The presence of fibrin thrombi in renal mi-

crovasculature and in the glomerular capillaries, to-

gether with the finding of microangiopathic haemo-

lytic anaemia and thrombocytopenia in subjects with 

cortical necrosis strongly suggests that DIC plays an 

important role in the pathogenesis of snake bite in-

duced renal changes. [6] 

 There is evidence that renal blood flow di-

minishes substantially in toxic acute tubular necrosis, 

apparently as a result of arteriolar vasoconstriction. 

Many investigators believe that tubular obstructive 

casts also play an important role in the pathogenesis 

of ARF. This obstruction would increase intratubular 

pressure, contributing to the backleak  of tubular fluid 

in the interstitium through damaged tubular epithe-

lium. This tubular backleak causes interstitial oedema 

which further impairs renal function. 

 Viperine snake venom contains proteases, 

aminoacid esterases and non-enzymatic protein 

haemmorrhagins as their constituents. [7] With small 

doses of the venom, the procoaguant action predomi-

nates and intravascular coagulation and cortical ne-

crosis results. Consumptive coagulopathy and bleed-

ing diathesis results with higher doses. [8] Primary 

excessive fibrinolysis is rarely observed. [9] 

The presence of glomerular lesion in enve-

nomated subjects aroused curiosity and controversy 

over the past few decades. In 1960, Stein Beck [10] 

described patients who developed nephrotic syn-

drome following poisonous snake bite. However, the 

histopathology was not described. Sant Puraundare 

[11, 12, 13] and Tembe and Sant [13] described toxic 

proliferative glomerulitis with proliferation and swel-

ling of endothelial cells in 6 and 3 cases respectively.  

In their experimental studies too (rabbit and 

Bonnet monkeys) injection of echis carinata venom 

produced endothelial swelling (25%) and prolifera-

tion (30%). The earliest changes were seen by them 

within 12 hours of envenomation. However, sections 

studied by them appear to be 6 microns in thickness, 

the ideal section thickness for studying renal histopa-

thological changes being 2-3 microns. This is due to 

the fact that increased thickness of the tissue sections 

would give an erroneous impression of proliferation 

due to layering of nuclei. 

 Though it is believed that it is difficult to 

assess renal tubular and glomerular changes from 

autopsy specimen due to postmortem cellular autoly-

sis, utmost care has been taken during our study to 

exclude this artefactual finding. 
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Fig.1 Cut section of the kidney showing Pale cortex 

and congested medulla 

Fig.2 Acute tubular necrosis showing hyaline casts 

in tubular lumina.  [HE X 100] 

Fig.3 Acute tubular necrosis showing dilatation & 

sloughing of lining epithelium of tubules [HE X 

400] 

 
Fig.4 Enlarged glomerulus with hyper-cellular 

glomerular tuft    [HE X 400] 

 

Fig.5 Renal infarct showing necrosis of tubules 

[HE X 400] 
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Abstract 
Gastric contents in the respiratory tract are commonly found at postmortem in acute alcoholism, occasio-

nally during a fit of epilepsy and in dead bodies that have started decomposing. Quite infrequently it may be found 

in fresh bodies that have undergone sudden unexpected and unattended death leading to a dilemma as to the real 

cause of death with dearth of any other substantial evidence. Dead body of a 36-year-old lady was brought for post-

mortem examination with history of unattended and unexpected death while taking bath after her afternoon meal. On 

gross and histopathological examination, there was no significant finding in the cardiovascular system but respirato-

ry tract contained gastric contents with histopathology confirming vegetable matter in the terminal bronchioles. The 

conflicting literature on the difference between antemortem aspiration and postmortem spill of gastric contents into 

the respiratory tract led to a dilemma as to the real cause of death in present case. Dilemmas of the case with diffi-

culties in diagnosis are being presented herewith. 

 

Key Words: Forensic pathology, sudden death, respiratory aspiration, gastric contents, choking  

 

Introduction: 
Sudden death can be both natural and unna-

tural. In sudden natural deaths, the immediate cause 

of death is usually found in the cardiovascular system 

[45-50%] followed by the respiratory system [10-

15%]. [1] In the respiratory system, choking from 

mechanical obstruction is one of the causes for sud-

den and unexplained death. This mechanical obstruc-

tion is common due to foreign bodies, food bolus, 

hemorrhages or acute obstructive lesions.  

Regurgitated stomach contents resulting into 

choking is not a common entity and literature availa-

ble on death from such choking is also not forthcom-

ing. 
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In cases of sudden death, finding of gastric 

contents in air passages is by no means as significant 

as the presence of freshly swallowed food.  

Gastric contents are commonly found in the 

larynx, trachea and bronchi at autopsy when no other 

evidence of aspiration exists and when there is a clear 

and unconnected cause of death. 

Gastric contents in the air passages may 

reach there from spontaneous agonal regurgitation or 

during pumping of chest and abdomen during resus-

citation attempts. This makes the finding of gastric 

contents in the respiratory tract less significant. [2]  

The finding of small amounts of food ma-

terial in the airway at autopsy does not indicate that 

the individual choked to death. One can attribute a 

death to aspiration only if the air passage below the 

level of larynx is completely occluded by food. It is 

rarely seen in medico-legal autopsies and is most 

common in patients who have impaired functioning 

of central nervous system. [3]    

A large proportion of deaths from choking 

occur before any possible hypoxic manifestations 

have time to take effect. These fatalities might be 

attributed to cardiac arrest, either purely neurogenic 

or accelerated by excess catecholamine release from 

the adrenaline response. [2] 

Aspiration of vomit, as a cause of death, 

must be used with great caution unless there is an 

antemortem medical witness to it. The major excep-

tion, however, is acute alcohol intoxication, where if 

copious inhalation of stomach contents right down to 
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the secondary bronchi is confirmed, then in the ab-

sence of significant natural disease, injury or other 

toxicity, choking associated with a high blood alcohol 

level may reasonably be incriminated as the cause. 

However, it is not an autopsy diagnosis to be made 

lightly. [2] 

Case: 
Dead body of a 36-year-old unmarried lady 

was brought for postmortem examination to the 

mortuary of Karnataka Lingayat Education Society‟s 

[KLES] Dr. Prabhakar Kore Hospital and Medical 

Research Centre, Belgaum. The lady was brought 

dead to the casualty of the hospital. The deceased was 

unmarried and was living with her elder sister. Histo-

ry elicitation revealed that the deceased had gone to 

the bathroom to wash clothes and take bath at around 

3:30 pm, about two-and-a-half hours after taking her 

lunch. When she did not come out for long, her sister 

became anxious and knocked on the bathroom door 

but there was no reply. She then called her neighbors 

and broke open the bathroom window, as the door 

was bolted from inside, to find her sister lying on the 

floor in prone position, without clothes. Considering 

her to be unconscious but alive, she was rushed to the 

hospital at around 4:30 pm where the duty doctor 

declared her as „brought dead‟. On inquiring about 

the use of geyser, it was stated that there was no elec-

tricity at home and so there was no question of her 

using the electric geyser and getting electrocuted. The 

tap was closed and the clothes had been washed. The 

deceased hadn‟t taken her bath as her body was dry. 

There was no vomitus on the floor too.  

The postmortem was started at 8:40 pm on 

the same day. There was no history of previous epi-

sodes of unconsciousness or being on any medication 

currently. She had a history of pain in epigastrium 

and bouts of regurgitation off and on for which she 

had taken medicines long back. The deceased was 

unmarried (unusual for her age in this country) and 

the possibility of suicide using poison was also kept 

in mind.  

External examination was essentially nega-

tive with no significant finding. Postmortem lividity 

was of the usual bluish red color but with a dark hue. 

The finger nails had violet nail paint on them and 

hence, bluish discoloration of finger nails could not 

be ascertained. 

Internal examination did not reveal any sig-

nificant finding in the cranial, chest and abdominal 

cavity. Heart did not show any sign of recent ische-

mia and coronaries were grossly patent. Yellowish 

green fluid was present in the whole respiratory tract 

similar to that present in the stomach. Left lung was 

adherent to the chest wall and it weighed 120g more 

than right lung which weighed 310g. All the viscera 

were congested. The uterus grossly appeared non-

gravid with the ovaries showing no sign of a corpus 

luteum. 

Viscera were sent for chemical analysis 

[whole stomach and piece of small intestine with con-

tents, piece of liver and half of each kidney, blood] to 

rule out poisoning; tissues from all the organs [whole 

heart, both lungs, liver, half of each kidney, whole 

spleen, piece of each cerebral hemisphere, both cere-

bellar hemispheres with brain stem, whole pancreas, 

both supra-renal glands and uterus with both fallo-

pian tubes and ovaries] were taken for histopathology 

and splenic swab was collected under sterile and 

aseptic precautions for microbiological examination. 

Opinion regarding the cause of death was deferred for 

receipt of these laboratory reports. 

The laboratory investigations were essential-

ly negative. There was no evidence of recent or old 

myocardial infarction at histopathology. It, however, 

showed the presence of vegetable matter in the ter-

minal bronchioles in sections taken from all the lobes 

of both lungs as well as in some alveoli. There was 

very mild inflammatory reaction associated around 

the foci of vegetable matter in the bronchioles as well 

as the alveoli. At many places, the alveoli were ex-

panded with broken septa. Histopathology of uterus 

with fallopian tubes and ovaries was unremarkable. 

Keeping in mind the history of the case and gross 

postmortem findings as well as the findings of micro-

scopic examination, the dilemma was either to label 

the case as one of death from choking due to aspira-

tion of gastric contents or consider it as a negative 

autopsy. A good amount of literature search was done 

and considering the significant microscopic findings 

[& no other positive finding], the opinion regarding 

cause of death was given as “choking from aspiration 

of gastric contents”. 

Discussion:  
The number of deaths that are not medically 

attended and are thus brought for postmortem exami-

nation is not small in a country like India. Many a 

times, bodies are brought for examination due to sus-

picion of manner of death contrary to the reality. It is 

these sudden natural or unnatural deaths that are of 

concern to a forensic pathologist because they can 

easily be excluded/diagnosed resulting in proper ad-

ministration of justice.  

In the present case, there was no macroscop-

ic demonstrable lesion to explain sudden death in the 

36-year-old lady. No positive finding was observed 

except for the presence of gastric contents in the en-

tire respiratory tract. This was an unusual finding 

considering the fact that decomposition had not set in 

[postmortem was done within 4-5 hours of death; 

body having been kept in refrigerator till then] and so 

it cannot be easily overlooked as a postmortem arti-

fact. The possibility of deceased dying from recent 

myocardial infarction could not be substantiated due 
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to lack of any evidence. Even if the patient had suf-

fered from myocardial ischemia, it did not have ma-

nifested because of sudden death within minutes. In 

such a scenario, without any other evidence towards a 

cause of death, death can only be attributed to the 

aspiration of gastric contents with the backdrop of 

conflicting medical literature. 

In the present case, weight of the left lung 

was more than that of the right lung. In case of aspi-

ration, the gastric contents normally should have en-

tered more in the right lung because of the anatomical 

design of right bronchus, being more in line with the 

trachea. But this is possible only in the standing post-

ure. With sudden entrance of a foreign material into 

the respiratory tract, the posture assumed cannot be 

defined and so in case of fall in the position in which 

she was found, most of the material might have en-

tered the left side rather than right side thus increas-

ing its weight. Grossly both the lungs were taut. His-

topathology report had a significant positive finding 

of presence of vegetable matter in the terminal bron-

chioles and alveoli, in nearly all sections of both 

lungs. These foci were surrounded with minimal in-

flammatory cells.  The poor inflammatory response, 

in an antemortem aspiration, can be explained by 

occurrence of sudden death from choking leaving no 

time for inflammation to develop. The alveoli were 

found expanded along with broken septa. This is 

possible because of forced expiratory efforts and 

coughing as a result of obstruction in the respiratory 

passages.   

With conflicting literature available, there 

was a dilemma regarding the importance to be given 

to gastric contents found in the respiratory tract at 

postmortem examination in the present case. Accord-

ing to Saukko and Knight, there is no reliable method 

of distinguishing agonal or even early postmortem 

over-spill from true vital aspiration unless clinical or 

other witnessed evidence is available. [2]   

On the other hand, according to Modi, vo-

mited matter may regurgitate into the larynx and by 

inspiratory efforts may be aspirated into the smaller 

bronchioles so as to result in suffocation. If there is 

postmortem spill, these contents cannot reach the 

smaller bronchi and bronchioles. [5] 

Several cases have been reported by Polson 

et al, wherein witnessed cases of sudden death 

showed a quantity of vegetable material, part of the 

lunch, obstructing the air passages downwards from 

the larynx to the intrapulmonary bronchi of both the 

lungs at postmortem examination. In all such cases, 

true signs of asphyxia were absent and death had 

been attributed to vagal inhibition. [4] 

There was no history of her suffering from 

any disease in the immediate past except for the ga-

stritis and episodes of burning pain in chest after 

meals suggestive of gastric regurgitation. Hence the 

only manner in which she could have died is acciden-

tal.  

She might have vomited and subsequently 

aspirated the vomit. The exact triggering factor for 

gastric regurgitation and subsequent aspiration could 

not be ascertained and can only be hypothesized.   

In the present case, there was no eyewitness 

to the terminal event. The deceased had gone to take 

bath within a couple of hours of her lunch. The inci-

dent occurred while she was about to take bath as she 

had taken her clothes off.  Before taking her bath, she 

had washed all her clothes. This is done in squatting 

posture with buckets of clothes in front. This results 

in pressure over the abdomen while leaning forward 

to take clothes from the bucket. The deceased, while 

washing her clothes, probably from application of 

pressure onto her epigastric region, regurgitated and 

subsequently aspirated the stomach contents into her 

respiratory tract.  With the sudden gush, she must 

have fallen forwards, resulting into a prone posture 

[in which she was discovered]. The sudden entry of 

foreign material could have resulted into neurogenic 

cardiac arrest leading to her death. [2] The vegetable 

matter being present in the terminal bronchioles and 

alveoli along with the minimal inflammatory reaction 

surrounding it substantiated the aspiration to be an-

temortem and recent and the only evidence of the 

cause of death in the present case. 

It is not customary to opine about the man-

ner of death in India and such opinion hence was not 

given in this case. However, the death could not be 

attributed to suicide because of the circumstances in 

which the body was found [the lady being naked and 

any prospective female suicide victim would never 

want herself to be discovered without her clothes 

after her death]; [5] similarly it could not be labeled 

as homicide as the bathroom was closed from inside. 

Moreover, there was nothing suggestive at autopsy to 

suspect these manners of death. Whether such autop-

sied can be labeled as negative autopsy or a question-

able cause of death can be given is a matter of discus-

sion. 
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Abstract 
Identification of sex from the skeleton is an important demographic assessment in medico legal investiga-

tions. Length and weight of femur are the two reliable skeletal elements for sex determination. Large number of re-

ports does exist about the sex determination from long bones such as femur anthropological and forensic contexts. It 

is a very well known factor that skeletal dimensions and standards of skeletal identification do vary with different 

populations. The present study aims at obtaining results from two femoral dimensions in Punjab cadavers to develop 

standards in determination of sex. In case of femur maximum length and weight are one of the parameters signifi-

cantly important in sex dimorphism. The matter being of medico legal importance, an attempt was made by forensic 

experts and anatomists of SGRDIMSAR, Sri Amritsar to carry out various measurements to differentiate the sex of 

the femora. This was done in femora of either known sex. The diseased femora were rejected. The aim of this study 

is to prove that the weight and the Maximum length of femur will significantly differentiate the sex of the femora 

and this fact will help to arrive at an objective process for the sexing of femora of unknown sex. 
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Introduction: 
The correct determination of sex is a key as-

pect in the analysis of a skeleton from forensic and 

archaeological contexts. For this purpose, the skull 

and the pelvis are two highly reliable skeletal ele-

ments which can predict the sex accurately. [1] 

It has long been customary among anatom-

ists, anthropologists and forensic experts to judge the 

sex of the skeletal material by non-metric observa-

tions. Lately, sexual divergence has been based upon 

actual measurements in different bones. [2]  
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Among the long bones, the femur received a 

special attention by the researchers for the usage of 

femur in sex determination. Fragments of skeletal 

remains of femur were used to determine the sex. [3]  

It is a known fact that standards of skeletal 

identification vary among different population and 

the same cannot used for another population. Male 

femora can be sexed with high degree of accuracy 

while there is ambiguity in sexing the female femora. 

The studies on sexual dimorphism are based on the 

simple principle that axial skeleton weight of male is 

relatively and absolutely heavier than that of females. 

[4] 

The other factor which makes the weight as 

indentation on the femur is the modification of the 

female pelvis with respect to its specialized function 

of reproduction. It is also known factor that, stress 

and strain experienced by the femur is different in 

male and female. 

The present investigation aims at obtaining 

results from two femoral dimensions in SGRDIM-

SAR, Amritsar medical college to develop standards 

in determination of sex.  

Material and Methods: 
Data for this study includes 40 adult dry fe-

mora of known sex, in which 28 belonged to male 

skeleton and 12 were from female skeleton. Among 

the male femora, 14 were right and 14 were left. In 

females 6 were right and 6 were left. The femora are 
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obtained from department of Anatomy, SGRDIM-

SAR, Sri Amritsar.  

The following parameters were studied in the 40 fe-

mora. 

1. Maximum length: Greatest distance between 

lower end of medial condyle and upper end 

of head of femur using osteometric board. 

2. Weight of the femur. 

Mean and standard deviation of the measure-

ments for the above parameters are calculated to 

nearest mm and their statistical analysis was done. T-

test was used as statistical application with p value < 

0.0001. 

 

Figure 1:  

 Maximum Length of Femur „AB‟ 

 Distance from the most superior point on 

the head of the femur to the most inferior 

point on the distal condyle 

 Osteometric board is the instrument used 

Result: 
The mean and standard deviation of the 

above parameters in males and females and the right 

and left sides are presented in Table II. No signifi-

cant differences were observed on right and left sides 

in both sexes, however significant difference was 

observed between males and females in both parame-

ters. Maximum length of femur in males was 43.75 ± 

0.16 and in females 39.81 ± 1.40. Weight in males 

was 449.06 ± 9.05 and in females 349.41 ± 11.82. 

Table III shows the consolidated mean and 

standard deviation of the above parameters in males 

and females showing the significance for Maximum 

length p = <0.0001 and weight p = <0.0001 respec-

tively. 

Discussion: 
It has been reported by Kate that the maxi-

mum femoral length is 2cm longer than its tro-

chanteric length. [5] It has widely been recognized 

that skeletal characteristics vary among populations, 

and due to this regional variability that each popula-

tion should have specific standards to optimize the 

accuracy of identification. Several studies using a 

variety of measurements and characteristics of the 

femur have therefore been conducted from all over 

the world, with varying degrees of accuracy. [6] [4] 

Studies on various osteometric data from 

femur of central India were reported. [7] Long bones 

are particularly suitable for metric analysis because 

they have no easily recognizable morphologic indica-

tors of sex. In this regard, the femur has been studied 

most extensively. These studies have been conducted 

on the femoral dimensions and sexual dimorphism in 

different ethinic groups. These studies point out the 

need to recognize that there are significant size dif-

ferences between the populations. Such studies were 

also conducted on populations such as South African 

whites and blacks. [3] 

Of interest is the research by Albanese, [8] 

who studied samples from both the Terry and a Por-

tuguese collection, using both the hipbone and the 

femur, attempted to create standards which could be 

used across populations.   A research was also done 

in German population [9], South African Whites [1], 

in Spanish [10], in Chinese [11], [12], in Scottish [13] 

and in Nigerians [3]. The discriminant function 

analysis of sexual dimorphism in the Thai femur and 

the data was then compared with data similarly de-

rived from North American, African, and East Asian 

samples and then tested using functions derived from 

them to determine if population specific sexing for-

mulas were necessary. [14] 

It has also been observed that female femur 

is shorter than the male; and in the male the left long-

er than the right and vice-versa in the female (Singh 

& Singh, 1971). [15] Maximum length was observed 

to be one of the important traits that could be used for 

sex determination. Large number of reports in differ-

ent populations has been reported.  

In South African white population [3], max-

imum length was determined as 469.68 ± 27.97. The 

total length of the male femur was longer than the 

female and in the male the left femur longer than the 

right. So in this study length was found to be the best 

in sex determination of femora. In India, studies were 

done in Central India and North India. [15]. Few re-

gions of South India were included in wide collection 

study on femurs in 1970's [5].  

In the present study, it was observed that 

mean maximum length was higher 43.75 ± 0.16 in 

males was higher in females 39.81 ± 1.40. 

In the present study, it was observed that 

mean weight in males was higher 449.06 ± 9.05 than 

females 349.41 ± 11.82. 
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HISTOGRAMS 

 

Length in cms.    Male                                  Female 
 

 
 

Weight in gms.    Male                                Female 

Table I 

Sr. 
No. 

LENGTH WEIGHT 

MALE FEMALE MALE FEMALE 

Right  Left  Right  Left  Right Left  Right  Left  

1 43.77 43.74 40.27 40.27 453.51 453.48 363.65 360.65 

2 43.70 43.68 39.33 39.44 454.67 455.60 345.54 346.45 

3 43.72 43.69 38.90 38.89 449.00 448.90 366.44 367.33 

4 43.90 43.85 37.66 37.59 438.80 436.88 345.61 346.23 

5 43.88 43.90 41.42 41.39 455.85 455.68 336.45 336.81 

6 43.64 43.62 41.37 41.23 455.62 450.2 338.70 339.07 

7 44.04 43.90   455.65 455.48   

8 43.62 43.60   436.77 436.67   

9 43.83 43.80   458.88 458.66   

10 44.00 43.90   438.67 439.00   

11 43.60 43.54   439.90 439.89   

12 43.61 43.55   460.63 461.00   

13 43.53 43.48   456.75 456.55   

14 44.10 43.83   435.68 435.44   

Table II: 

Mean and SD of two parameters on right and left sides in males and females 

PARAMETER MALE FEMALE 
 Right Left Right  Left  

Maximum length 43.78 ± 0.18 43.72 ± 0.14 39.82 ± 1.47  39.80 ± 1.45 

Weight  449.31 ± 9.19 448.81 ± 9.24  349.39 ± 12.68 349.42± 12.10 

Table III: 

Mean, SD, t-value and p-values in male and female femur of both the parameters. 

Sr. 

No. 

Parameter  

 

Male 

Mean ± SD 

Female 

Mean ± SD 

t-value p-value 

1. Maximum.Length 43.75 ± 0.16 39.81 ± 1.40 14.90 <0.0001* 

2. Weight 449.06 ± 9.05  349.41 ± 11.82 21.07  <0.0001* 

1. The two-tailed „P‟ value is < 0.0001, considered extremely significant, t = 14.902 with 38 degrees of freedom. 

2. The two-tailed „P‟ value is < 0.0001, considered extremely significant, t = 29.076 with 38 degrees of freedom. 
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Age Estimation from Medial End of Clavicle by X- Ray Examina-

tion 

 
*Singh Pardeep, **Gorea R.K., ***Oberoi S.S., ****Kapila A.K. 

 

Abstract 
Fixing up of the individuality of a person, no matter if it is new born baby in the hospital or in criminal cases 

and in civil cases like marriage, inheritance of property, passport, insurance claims, disputed sex and missing per-

sons etc. has got its own importance. In the present study 100 individuals are studied between the age group of 16 to 

25 years in male and female (separately), whose X- ray examination is done at Rajindra Hospital ; Patiala, Punjab. 

Male and female individuals were studied with age interval of two years and ten cases from each age interval were 

taken. The study is undertaken to know the fusion of medial end of clavicle to know the fusion of epiphysis. In this 

study, every individual‟s X-ray chest AP view is taken to know fusion of epiphysis at medial end of clavicle.  

 

Key words: Epiphyseal Fusion, X-ray, Criminal, Civil, Insurance, Passport 

 

Introduction:  
If proper age is not given it is injustice to the 

patient and the profession. There are many agencies 

for fixing the identity of a person from village pan-

chayat to police and usually it is the police which 

help the most in this job. But when all other agencies 

fail then the medical jurist comes into picture and he 

is able to do this job by virtue of his knowledge and 

experience. So he is able to supply to the police cer-

tain facts about an individual, dead body or fragmen-

tary remains which will enable them to complete the 

identification. [1, 4, 6, 9] To narrow the wide age 

range union of epiphysis of bones in present study is 

done with the help of fusion of epiphysis in medial 

end of clavicle. 

Age of each individual studied was con-

firmed from birth certificate, service record, driving 

license, passport, ration card or voter‟s card etc. 

Material and Methods: 
In present study, 100 cases were studied including 

Male and female differently. The cases studied were 

between age group of 16-25 years that were exposed 

to x-ray at Rajindra Hospital Patiala. 
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Male and Female individuals were studied 

with age interval of two years and ten cases from 

each age interval were taken. The cases were studied 

with the help of X-ray Chest- antero-posterior view 

for medial end of clavicle. 

Status of epiphyseal union was divided into following 

four stages: 

Stage Appearance and fusion Grade 
I Centre not appeared A 

II Centre appeared but no union + 

III Union started but incomplete ++ 

IV Complete union +++ 

 

Method for X- Ray examination: Study has been 

carried out by Roentgenographic technique.  

The technique included standardization of - 

1. Time of exposure  

2. Positioning of the part  

3. Distance of film from X- Ray tube and    

4. Processing and time of developing the films. 

Positioning of the Epiphysis during X- Ray:  
Clark's radiographic technique has been fol-

lowed in this investigation. 

AP View for clavicle: Positioning of Patient 

and film:   The patient was lying supine on the X- 

Ray table with the centre of the clavicle being ex-

amined over the midline of the table. A small sand-

bag is placed under the opposite shoulder to rotate the 

patient slightly towards the affected side to make sure 

that the medial end of the clavicle is not superim-

posed on the vertebral column. The arm of the side 

being examined is in a relaxed position by the side of 

the trunk. The film is placed transversely in the 

Bucky tray centred to the clavicle and should be large 

enough to include the whole of the clavicle and its 

medial and lateral articulations. 
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Direction and Centring of the X- ray 

Beam:  The vertical central ray is directed to the 

middle of the clavicle. Exposure taken on arrested 

respiration. 

Observations:  
Table No. 1 shows in eight cases (80%) cen-

tre not appeared & in two cases (20%) centre ap-

peared but no union occurred in age group 16-17 

years. 

In age group 18-19 years, in eight cases 

(80%) centre not appeared & in two cases (20%) cen-

tre appeared but no union occurred. 

In age group 20-21 years, in two cases 

(20%) centre not appeared,  in three cases (20%) cen-

tre appeared but no union occurred, in three cases 

(30%) union started but incomplete & in two cases 

(20%) complete union occurred. 

In age group 22-23 years, in one case (10%) 

centre not appeared,  in one cases 10%) centre ap-

peared but no union occurred, in two cases (20%) 

union started but incomplete & in six cases (60%) 

complete union occurred. 

In age group24-25 years, in two cases (20%) 

union started but incomplete and in eight cases (80 

%) complete union occurred. 

Table no. 2 shows in age group 16-17 years, 

in one case (10%) centre not appeared,  in four cases 

(40%) centre appeared but no union occurred and in 

five cases (50%) union started but incomplete. 

In age group 18-19 years, in six cases (60%) 

centre appeared but no union, in three cases (30%) 

union started but incomplete & in one case (10 %) 

complete union occurred. 

In age group 20-21 years, in three cases 

(30%) centre appeared but no union,  in five cases 

(50 %) union started but incomplete & in two cases 

(20%) complete union occurred. 

In age group 22-23 years, in four cases (40%) union 

started but incomplete & in six cases (60%) complete 

union occurred. In age group24-25 years, in ten cases 

(100%) complete union occurred. 

Discussion: 
In present study males shows epiphyseal un-

ion at 22-23 years age group and earliest union oc-

curred at 20 years. Female shows epiphyseal union at 

22-23 years age group and earliest union occurred at 

20 years and one month. The present study findings 

are close to Stevenson, Galstaun, B.D. Chaurassia, 

Parikh and Krishan Vij. [1, 4, 9, 16] 

Table No. 4 shows for males in 20-21 years 

age group two cases (20%) show complete union, in 

22-23 years age group six cases (60%) show com-

plete union and in 24-25 years age group eight cases 

(80%) show complete union. 

For females in 20-21 years age group 2 cas-

es (20%) show complete union, in 22-23 six cases 

(60%) show complete union and in 24-25 years age 

group ten cases (100%) show complete union. 

Conclusions: 
 

According to Stevenson (1924) in both male 

and female earliest union occurred at 18 years but in 

present study for males, earliest union occurred at 20 

years and for females it is 20 years & one month. 

Present study and Stevenson show different results 

because they are performed in different races. 

In present study, majority of cases show 

complete union at 22-23 years for male and female 

both. These findings are in tandem with study carried 

out by Parikh because both studies are done in India.  

From the present study it can be concluded: 

Epiphysis of medial end of clavicle fused in most of 

the cases at 22-23 years for male and female both. 

Earliest union occurs at 20 years in males and 20 

years and one month in females. 

References: 
1. Chaurassia. Upper limb and thorax Volume one; Human 

Anatomy C.B.S. Publisher and Distributors [ed.] Second, 

1991. 

2.  Chhokar V., Aggarwal S.N., Bhardwaj D.N. Estimation of 
age of 16 years in females by Radiological and dental exami-

nation: Journal Forensic Medicine and Toxicology. Vol. IX 

No. 1 and 2 Jan-June 1992, 25-30. 
3. Clark. Clavicle, Ankle joint and Pelvis; Positioning in radio-

graphy, CBS Publishers and Distributors, (edition) 11th, 

1986, 82. 
4. Galstaun, G. Indian Journal of Medical Research (1937) 

25,267 

5. Hepworth. S.M. Indian Medical Gazette (1929) 64, 128 
6. Jain. Estimation of age from 13 to 21 years Journal of Foren-

sic Medicine and Toxicology; 1999; 16(1): 27-30. 

7. Knight B. Identity of the living and dead, Simpson‟s Foren-
sic Medicine: ELBS with Edward Arnold educational low-

priced books scheme funded by the British Government, (edi-

tion) 10th 1991, 54-55. 
8. Modi. Personal identity, Modi's Medical Jurisprudence and 

Toxicology; Butterworth‟s [edition] 22nd, 1988; 35-42.  

9. Parikh. Personal identity, Parikh's Textbook of Medical 
Jurisprudence and Toxicology ". C.B.S. (edition) 5th; 1990, 

39-50. 

10. Pillay V.V. Forensic Medicine, Textbook of Medical Juri-
sprudence and Toxicology: Paras Publishing, Hyderabad and 

Bangalore, (edition) 14th 2004, 62-69. 

11.  Reddy KSN. Identification: The synopsis of Forensic Medi-
cine and Toxicology; [edition] 8th, 1992; 28-45.  

12. Schmeling Andreas. Study on the time frame of medial 

clavicular epiphyseal cartilage in Conventional radiography, 
Springer – Verlag Heidelberg, Volume 118, Number 1, Feb-

ruary 2003, 50-8. 

13. Singh I.  Bones of Upper limb, Human Osteology. Jay Pee 
Brothers Medical Publisher [Pvt.] Ltd., [Ed] First 1990, 53-

54,164-165.  

14. Stewart. Recent improvements in estimating stature, sex, age 
and race from skeletal remains; The Modern trends in Foren-

sic Medicine-3 Butterworth and Company (Publishers) li-

mited. 

15. Subramaniam A.B.V. Identity, Biometric Profiling, Foren-

sic Medicine, Toxicology and Medical Jurisprudence (simpli-

fied) and new look; Nodon publishers, (ed.) 1st, 2004, 18. 
16. Vij K. Identification, Text book of Forensic Medicine, Prin-

ciple and Practice B.I. Churchil Livingston, [ed.] First 2001; 

74-82. 



                                                                                    

 

ISSN 0971-0973  J Indian Acad Forensic Med, 32(1) 

 

30 

Table No. 1 

Incidence and extent of fusion of the medial end of clavicle in different age groups for Males 

Extent of fusion 

Age Group  

16-17 years 

Age Group  

18-19 years 

Age Group  

20-21 years 

Age Group  

22-23 years 

Age Group  

24-25 years 

Cases (%) Cases (%) Cases (%) Cases (%) Cases (%) 

Centre not appeared 8 (80) 8 (80) 2 (20) 1 (10) 0 (0) 

         Centre appeared but  no union 2 (20) 2(20) 3 (30) 1 (10) 0(0) 

Union started but incomplete 0 (0) 0(0) 3 (30) 2 (20) 2(20) 

Complete union 0 (0) 0(0) 2 (20) 6 (60) 8(80) 

 

Table No. 2 

Incidence and extent of fusion of the medial end of clavicle in different age groups for Males 

Extent of fusion 

Age Group  

16-17 years 

Age Group  

18-19 years 

Age Group  

20-21 years 

Age Group  

22-23 years 

Age Group  

24-25 years 

Cases (%) Cases (%) Cases (%) Cases (%) Cases (%) 

Centre not appeared 1(10) 0 (0) 0 (0) 0(0) 0(0) 

Centre appeared but no union 4(49)          6(60) 3(30) 0(0) 0(0) 

Union started but incomplete 5(50) 3(30) 5(50)            4(40) 0(0) 

Complete union 0 (0) 1 (10) 2 (20) 6 (60) 10 (100) 

 

Table No. 3 

Comparison of time of fusion (in years) 

Author Year Race Sex Earliest Union (years) 

   Male Female Mixed Male/Female 

Stevenson‟s 1924 White & Negroes 22-24 22-25 - 18 

Davies & Parsons 1927 English - - 25 - 

Flecker 1932 Australians 21 21 - - 

Galstaun 1937 Bengalis (Indians) 22 20 - - 

Krogman 1962 U.S.A. - - 25-28 - 

Stewart 1973 U.S.A. 
26 or 
more 

- - - 

Chaurassia 1980 Indian - - 21-22 - 

Parikh 1990 Indian - - 22 - 

Inderbir 1993 Indian - - 25 - 

Krishan Vij 2001 Indian - - 20-22 - 

Present Study 2001 Punjab (Indian ) 22-23 22-23 - 
M = 20 

F = 20 years & one month 

 

Table No. 4 

Age of incidence of complete union 

Age Group 

(Years) 

No. of cases examined For Males 

No. of cases with complete union (%) 

For Females 

No. of cases with complete union (%) 

16-17 20 0 (0)                  0 (0) 

18-19 20 0(0) 0(0) 

20-21 20 2 (20) 2(20) 

22-23 20 6(60) 6(60) 

24-25 20 8 (80) 10(100) 
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Abstract 
  Burns during pregnancy poses a serious threat to the life of baby, as well as to the mother. More severely it 

is associated with various social and economical problems, as well as associated with illiteracy and poverty which 

many cases complicate its prevention. Burns during pregnancy influence maternal as well as foetal outcome. Keep-

ing this in view a comprehensive task was undertaken to assess the maternal and foetal outcome in relation to burn 

extent and gestational age of foetus.  
A total of thirty two cases of burn females with pregnancy were analyzed. There were 23 maternal and 26 foetal 

deaths. Percentage of abortion during the third trimester was highest. Rate of maternal mortality increased with per-

centage of Total Body Surface Area (TBSA) burnt. Maximum incidence of maternal mortality rate was with cases of 

burns involving more than 50% TBSA.  

 

Key Words: Pregnant Females, TBSA, Maternal Mortality, Life of Foetus, Gestational Age, Burn, Socio-economic 

Disease, Thermal Injury, Rule of Nine, Dying Declaration 

 

Introduction: 
                Burns during pregnancy creates a severe 

threat to baby, as well as to the mother. More severe-

ly it is associated with social problems, economical 

problems, illiteracy and poverty which many times 

complicate its prevention. [1] In developing country 

like India, burns in women of reproductive age occur 

more frequently than they do among similarly aged 

women residing in more developed countries. Ther-

mal injury sustained during pregnancy presents spe-

cial problem for the gravid woman and her foetus. [2] 

This study was carried out with an aim to determine 

the maternal and foetal outcome in relation to burn 

extent and gestational age of foetus and the dynamics 

surrounding burns during pregnancy. 

Material and methods: 
This prospective study was carried out in the 

Deptt. of Forensic Medicine in collaboration with 

Deptt. of Plastic Surgery, JNMC, Hospital, AMU, 

Aligarh, during the period from 1
st
 July 2005 to 31

st
 

July 2007. 

A total of thirty two pregnant burn women 

in the age group 17-39 years admitted to the Burn 

Unit were analyzed.  
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The data was collected on the basis of age, 

percentage of burn over the body surface, gestational 

age, maternal and foetal outcome. 

The percentage of body surface area burn (TBSA) 

was estimated by the method of Rule of Nine.  
Dying declaration of the victim being rec-

orded by the Magistrate and data collected was en-

tered into a standard proforma prepared for this study 

and were analyzed. On the basis of analysis and ob-

servation, results were drawn and discussed with oth-

er relevant literatures. 

Results: 
                In this study 32 cases of pregnant burn vic-

tims in the age group 17 to 39 years were assessed. 

Gestation age varied from eight weeks to 34 weeks 

with 16 cases in the first trimester, nine cases in the 

second trimester, and seven cases in the third trimes-

ter. Burn up to 25% total body surface area (TBSA) 

did not produce any effect on pregnancy in first tri-

mester. One of the two cases aborted in the second 

trimester, while one case went into premature labour 

in third trimester. Burn of 26%-50% TBSA range led 

to abortion of two cases in first trimester. In the 

second trimester single case aborted and the foetus 

was nonviable. In the third trimester single case went 

into premature labour and was still born. 

Burn of 51%-75% TBSA range led to abor-

tion of all cases in the first and second trimester. In 

the third trimester three cases went into premature 

labour and were still born. Burn of 76%-100% TBSA 

range led to abortion of all cases in first and second 

trimester and in third trimester all cases went into 

premature labour and were still birth. The percentage 

of abortion in first trimester was 68.7%, in second 
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trimester 88.9%, and in third trimester 100% (Table 

No.1, 2, 3).  

Maternal and foetal outcome in relation to 

TBSA are shown in Table-4. 23 maternal death and 

26 foetal death cases occurred in total of 32 cases. In 

burns up to 25% TBSA no maternal death occurred 

but 2 foetal death occurred, in 26%-50% TBSA range 

three maternal and two foetal death occurred, in 51%-

75%  TBSA range 12 maternal 12 foetal death oc-

curred, and in 76%-100% TBSA range eight maternal 

and eight foetal death occurred. 

Table No.1: Distribution of burn extent in first 

trimester 

Burn No. of 

cases  

No. of cases 

who aborted 

No. of 

maternal 

deaths 
Upto 25% 3 0(0%) 0(0%) 

26%-50% 4 2(50%) 1(25%) 

51%-75% 7 7(100%) 7(100%) 

76%-100% 2 2(100%) 2(100%) 

Total 16 11(68.7%) 10 

Table No. 2: Distribution of burn extent in second 

trimester 

Burn No. of 

cases 

No. of 

cases who 

aborted 

No. of mater-

nal deaths 

Upto 25% 2 1(50%) 0(0%) 

26%-50% 1 1(100%) 1(100%) 

51%-75% 2 2(100%) 2(100%) 

76%-100% 4 4(100%) 4(100%) 

Total 9 8(88.9%) 7 

Table No. 3: Distribution of burn extent in third 

trimester 

Burn No. of 

cases 

No. of cas-

es who 

aborted 

No. of ma-

ternal deaths 

Upto 25% 1 1(100%) 0(0%) 

26%-50% 1 1(100%) 1(100%) 

51%-75% 3 3(100%) 3(100%) 

76%-100% 2 2(100%) 2(100%) 

Total 7 7(100%) 6 

Table No. 4: Distribution of burn extent in rela-

tion to maternal and foetal outcome 

Burn No. of maternal 

death 

No. of foetal 

death 
Upto 25% 0 2 

26%-50% 3 4 

51%-75% 12 12 

76%-100% 8 8 

Total 23 26 

Discussion: 
Burn injury during pregnancy appears to be 

a major problem in developing countries. This high 

prevalence is peculiar in our community probably 

because of illiteracy, unsafe cooking habits, and our 

social custom of dowry. [1] In this study 14.9% of all 

women of reproductive age with burns were preg-

nant. This is similar to the findings of Prasanna M [3] 

(Karnataka) reported15%,
 
but different from Taylor 

et al. [4], reported 7%, and Mathew RN[5] reported 

5-7% of burns in pregnant women of reproductive 

age group. 

Abortion during the first trimester was 

68.7%, in second trimester was 88.9%, and in third 

trimester 100%. This is in accordance with the find-

ing of V. Mago et al. [6] The study highlights that as 

far as pregnancy is concerned burns precipitate abor-

tions and premature labour on a very significant 

scale. Effects on the foetus are deleterious and pro-

ceed to abortion. 

Yingbei Z et al. [7] in their study reported 

that all abortion, dead foetus and still births occurred 

within the first post burn week. McCauley et al. [8] 

reported that a second and third trimester burns may 

be lethal to the foetus with maternal burns more than 

50% total body surface area. 

Our study showed that maternal mortality 

increased with burns >25% of Total Body Surface 

Area and was maximum with burns more than 50%. 

This is in accordance with the study of Rayburn et al. 

[9] and Cheah SH. [10] The overall maternal mortali-

ty was 71.8% and foetal mortality was 81.2% which 

is similar to the study of Akhtar MA. [11] Thus a 

positive relationship was found between the percen-

tage of maternal body burn and risk of maternal and 

foetal death. 

In this study most of the burns occurred in 

17-39 years age group. This is probably because of 

increasing familial stress due to day to day problems 

like, cooking with an open unguarded fire, rearing of 

smaller children, overburdened household activities 

etc, and living through in an overcrowded space with 

minimal amenities inviting frequent accidents.  

Moreover in the developing country like In-

dia, females are married earlier than the males in the 

family and are more exposed to social and family 

stress much earlier than males resulting in this devi-

lish like human behavior. [12] 

Conclusion: 

Although the relevant literature is limited, 

the incidence of burns in pregnancy does not appear 

to be low, especially in developing countries such as 

India where burns constitute a social disease. In every 

case of burn whatever explanation be given by the 

relative/victim; a thorough investigation must be 

conducted by Investigating officer (I.O) or magi-

strate, providing proper history to the Medicolegal 

Expert, allowing him to pick up slightest clue availa-

ble & decide whether the case is acciden-

tal/suicidal/homicidal. A societal awareness, strict 

legislation, honest and speedy delivery of justice by 

the Courts is all that is required in addition to a 

change in the attitude of the community.   
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Original research paper 

 

Penetrating Chest Injuries: A Medicolegal Analysis 

 
*Kumar A., MD, **Verma A K, MD, ***Srivastava A K, M.D. 

 
Abstract: 

Penetrating injuries are one of the commonest methods of committing murder, of which penetrating injuries 

of the chest/heart are very serious and prove fatal in most of the cases (1). In a post mortem study of penetrating 

chest injuries at Lucknow, majority of the victims were adult male between 20-50 years of age.  

In majority of the cases injuries were caused by firearms usually a shot gun. Injuries by knives and daggers 

were also seen in few cases. Injuries were seen on the front of chest, predominantly on the left side, in majority of 

the cases. Lungs were damaged in all the cases. Heart; aorta & other thoracic organs were also injured in substantial 

number of cases. In the cases where heart was found damaged, the right ventricle was injured in majority of the cas-

es. Two-third of the victims died within three hours after getting injuries, either on the spot or in the way to the hos-

pital. All the cases of penetrating chest injuries were homicidal & personal rivalry was the single most common rea-

son behind these deaths. 

 

Key words: Firearms, Stab Wound, Lungs, Haemorrhage, Personal Rivalry 

 

Introduction: 
Penetrating chest injuries are a great chal-

lenge for medical professionals because of high mor-

tality rate. Here external injuries look smaller but 

majority of them proves fatal due to damage of vital 

organs and major blood vessels. Survival of victim 

depends upon the extent of damage and promptness 

of medical services. 

Here in this study the epidemiological, me-

dicolegal and clinico-pathological aspects of pene-

trating chest injuries are studied in the cases brought 

to the mortuary of K G Medical University Lucknow 

for Post Mortem examination. All the data thus col-

lected, are compiled and presented in this paper. 

Materials & methods:  
The materials for the present study were the fatal 

cases of penetrating chest injuries brought to the 

mortuary of KGMU, Lucknow for post mortem ex-

amination in 2005-06. 

The cases where few superficial injuries were on the 

chest but the cause of death was in the abdomen or in 

other parts of body were not included in the study. 
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Badly decomposed or skeletonised bodies, 

where significant penetrating injuries were not visi-

ble, also not included in the study.  

All the information related to epidemiologi-

cal & medicolegal aspects of the cases were collected 

from the interrogation of relatives, friends and police 

officer accompanying the dead body and also from 

the inquest report. Attempt was also made to collect 

this information from the victim when he was alive, 

conscious and admitted in the hospital. 

Data related to injuries, damage to internal 

organs and cause of death were collected during the 

post mortem. All the data are thus collected, com-

piled and presented in the table. 

Observations and results: 
 Here 60 cases of penetrating chest injuries 

are studied and it was found that the majority of the 

victims are young adult male. Age-wise the maxi-

mum number i.e., 26 (43.33%) of the victims is from 

21-30 years of age, then from 31-40 and 41-50 years 

of age group i.e., 28.33% & 15% cases respectively 

(table 1). None of the case is found below 13 and 

above 67 years of age. Sex-wise most of the victims 

are male i.e., 54 (90%), 9 times greater than of fe-

male (6- 10%) cases. 

Three-fourth (45-75%) of the penetrating 

chest injuries are caused by firearms, of which 1/3 by 

rifled firearms and 2/3 by shotguns (table 2). Injuries 

by sharp pointed weapons, knives and daggers, are 

found only in 12 (20%) of the cases.  

 In majority of the cases number of blows 

were few (table 3), either one (46.67%) or two 

(28.33%). More than three blows were seen only in 7 

(11.67%) of the penetrating chest victims. 
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Exteriorly in majority of the cases (46-

76.67%) injuries were present on the front of chest 

more on the left side i.e., in 24 (40%) followed by 

right side of chest in 16(26.67%), both right and left 

side of chest in 5 (8.33%) cases. Injuries were present 

on the back in 10 (16.66%) and on both sides front 

and back of the chest only in 4 (6.66%) cases (Table 

4).   

Internally lungs were found injured in all the 

60 cases. Heart was found injured in 15 (25%) and it 

is also associated with injury to oesophagus in 6 

(10%) and ascending aorta & right pulmonary artery 

each in 3 (5%) cases (table 5).  

In the cases where heart was involved, the 

right ventricle alone was found injured in majority 

(60%) of the cases (table 6). Left ventricle was found 

injured in 3 (20%) and the whole heart was lacerated 

in 3 (20%) cases also. 

Half (30) of the victims died on the spot, just 

after getting the injury. Another 13 (21.67%) were 

died within 3 hours (table 7) and haemorrhage and 

shock was the cause of death in almost all the cases. 

Only 6 (10%) of the victims survived more than 48 

hrs. and died due to infection &/or complications of 

haemorrhage.  

All the cases of penetrating chest injuries are 

homicidal in nature and personal rivalry (66.66%) is 

the most common motive behind the murder (table 

8). Other reasons of deaths are police encounter 

(10%), dacoity (5%) etc.    

Discussion:  
Penetrating chest injuries are known from 

ancient time. These are mainly caused by sharp 

pointed objects such as knife, dagger, nails, spear, 

arrow, screwdriver etc. Besides these swords, scis-

sors, chisels, razors etc. are also used as stabbing 

weapons. Now arrows and spears are replaced by 

firearms. In a notable case, Julius Caesar (44 B.C.) 

was stabbed 23
 
times, but only one wound was fatal 

that was on the chest between first and second rib. [2]  

In another historic case Mrs Indira Gandhi 

was fired 26 rounds by her security men injuring all 

the vital organs but the bullet which perforated the 

aorta was primarily responsible for fast death.  

In this study majority of the victims are 

young adult males, deaths are homicidal and personal 

rivalry is the motive behind the murder in most of the 

cases. This is similar to the observations made other 

Forensic experts. [3, 4]. 

Although knife is the most common weapon 

used in penetrating chest injuries [5], three-fourth of 

the cases in this study, are due to firearm injuries. 

This is probably due to high mortality in firearm inju-

ries.  

Penetrating injuries are mostly inflicted on 

the front of chest (76.67%) and on the left side 

(40%). The result is exactly matching as mentioned 

in Vij‟s Textbook of Forensic Medicine & Toxicolo-

gy [6] but is against the observation mentioned in 

Polson‟s Forensic Medicine where homicidal pene-

trating injuries are most frequently present on the 

back. [7]   

Internally lungs were involved in all the cas-

es followed by heart, ascending aorta and pulmonary 

vessels.  

Conclusion:  
 Penetrating chest injuries were seen in the cases 

of injuries caused by firearms or sharp pointed 

weapons. 

 Majority of victims of were young adult males 

between 21-40 years of age. 

 These penetrating injuries were mostly present 

on the front of chest and caused by one or two 

blows. 

 Lungs were involved in all the cases, but heart, 

right pulmonary artery, ascending aorta and eso-

phagus was also involved in substantial number 

of cases. 

 In the cases where heart injured, right ventricle 

was most commonly involved. 

 Most of the victims died either on spot or within 

3 hrs. when the patient was in the way to hospital 

or in emergency before proper surgical treatment 

given. 

 The most common cause of death was shock & 

hemorrhage, especially when the person dies 

within few hours. 

 All the cases of penetrating chest injuries were 

homicidal in nature & the   personal rivalry was 

the main motive behind such deaths. 
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Table No.1 Age and sex of the victims 

 

Table – 2 Weapon Used 

Weapons Used No. of 

cases  

% 

1. Firearms alone 45 75 

A. Rifled firearm  15 25 

B. Shotgun firearm  30 50 

2. Sharp cutting/ pointed  weapons 
alone 

12 
 

20 

A. Knife 

B. Dagger  

9 

3 

15 

5 

3. Firearms & sharp cutting both  3 5 

Total  60 100 

 

Table – 3 Number of blows  

Number of blows   No. of cases  % 
One blow  28 46.66 

Two Blows  17 28.33 

Three Blows  8 13.33 

More than three Blows 7 11.66 

Total  60 100 

 

Table -4  External Injuries: area Involved 

Area of chest involved  No. of cas-

es  

% 

Front of chest 46 76.67 

Right side chest  16 26.67 

Left side chest 24 40 

Mid line in front 1 1.66 

Both side chest 5 8.33 

Back  10 16.66 

Front & Back of the chest  4 6.66 

Total  60 100 

 

 

 

 

 

Table - 5 Internal organs damaged  

Internal organs injured No.   % 
Lungs 60 100.00 

Right lung alone  18 30 

Left lung alone  13 21.67 

Left. Lung + Heart  6 10 

Left. Lung + Heart + Ascending  

Aorta + Rt. Pulmonary Artery 

3 5 

Both lungs alone 14 23-33 

Both Lungs + Heart 

+Oesophagus 

6 10 

Heart alone 0 0 

Total  60 100 

 

Table – 6 Injuries to heart   
Parts of  

Heart  

Firearms  Sharp cut-

ting pene-

trating 

weapons  

Total  

No. (%) No. (%) No. (%) 

Right atrium  0(0) 0(0) 0(0) 

Right ven-
tricle  

6(40) 3 9(6)) 

Left ven-

tricle  

0(0) 3 3(20) 

Whole heart  3(20) 0 3(20) 

Total  9(60) 6 15(100) 

 

Table - 7 Period of Survival   
Period of 

survival  

(in hrs)  

Firearms  Sharp 

weapons  

Total  

No.  (%) No.  (%) No.  (%) 

Immediate 

death /died 

on spot  

28 (46.66) 2 (3.33) 30 (50) 

½ hr – 1 hr 5 (8.33) 3 (5) 8 (13.33) 

1 hr – 3 hrs  0 (0) 5 (8.33) 5 (8.33) 

3 hrs– 12 hrs    5 (8.33) 0 5 (8.33) 

12 hr–48 hrs  6 (10) 0 6 (10) 

>48 hrs  3 (5) 3 (5) 6 (10) 

Total  47 (18.33) 13 (21.66) 60 (100) 

 

Table - 8  Motives behind Homicide  

Motives  No. of 

cases  

% 

Personal Rivalry  40 66.66 

Police Encounter  6 10 

Rash or Sudden Provocation  5 8.33 

Dacoity 3 5 

Accidental  3 5 

Infidelity  1 1-67 

Sexual Assault  1 1-67 

Unknown  2 3.33 

Total 60 100 

 

 

 

 

 

Age 

Groups  

(in Yrs) 

Male  Female  Total 

Nos. 

(%)  

Nos. (%)  Nos. (%) 

0 – 10  0 (o) 0(0) 0(0) 

11 – 20   3(5) 0(0) 3(5) 

21 – 30  22(36.6) 4(6.67) 26(43.33) 

31 – 40  15(25) 2(3.33) 17(28.33) 

41 – 50  9(15) 0(0) 9(15) 

51 – 60  3(5) 0(0) 3(5) 

61 – 70  2(3.33) 0(0) 2(3.33) 

Above–71  0(0) 0(0) 0(0) 

Total  54(90) 6(10) 60(100) 
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Time since death from degenerative changes in the Kidney 
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Abstract 
Time since death is made out from gross postmortem changes like cooling of the body, postmortem stain-

ing, rigor mortis, decomposition etc. In the present study Histological changes in the Kidney tissue were studied at 

various postmortem intervals in the human body died due to road traffic accidents.  

This study is conducted in the Department of Forensic Medicine in collaboration with Department of Pa-

thology, G.S.V.M. Medical College, Kanpur, U.P. A total of 45 cases are taken belonging to both sexes i.e. 36 males 

and 9 females were studied. These are of different age groups.  

All road traffic accidents are taken into account. In this study control can not be taken because the histolog-

ical changes of tissue after death is influenced a great deal by atmospheric temperature and humidity besides other 

external and internal factors. Therefore these must be taken into account in all studies of postmortem interval wheth-

er histological, biochemical or physical. 
 

Key Words: Kidney, Cloudy Swelling, Proximal Convoluted Tubules, Distal Convoluted Tubules 

 

Introduction: 
Estimation of time since death is one of the 

most important object of postmortem examination. 

Time passed since death continues to be a major 

problem for the forensic pathologist and its determi-

nation plays an important and vital issue in medico-

legal cases because of the fact that forensic experts 

are very often required to answer questions relating 

to time of death in the courts of law. 

The traditional methods of ascertaining the time since 

death based on naked eye observations of the gross 

changes in a dead body occurring after death to pro-

vide a rough approximation of post mortem interval, 

at best only and would appear to be still the closest 

approximation of the time passed since death in a 

given case. 

These various gross changes in the body af-

ter death are loss of corneal reflex and changes in 

eye, cooling of the body, post mortem hypostasis, 

rigor mortis, decomposition and other putrefactive 

changes.  
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Some clue of time of death is also gathered 

from the condition of food in stomach, intestine and 

urine in bladder. [1, 2, 3, 4]  

Attempts have also been made to determine 

time passed since death by studying biochemical 

changes in blood, CSF and intraocular fluids. [5, 6, 7] 

The biochemical methods have been found to be of 

not much use once the decomposition changes start. 

The problem worsens when body is muti-

lated skeletonised or invaded by animals. Time 

bound histological and histochemical study of dege-

nerative changes in various organs and tissues may 

be a good solution. [8, 9, 10, 11] 

Forensic pathologist throughout the world are trying 

to establish time passed since death by studying  de-

generative changes in organs and tissues at different 

intervals but definitive conclusion is still awaiting. 

[12, 13, 14] 

The histological studies on various tissues 

after death have been mostly confined to single organ 

or tissue by individual workers at different atmos-

pheric conditions. Moreover very few workers works 

based on histological studies of post mortem tissue 

changes appears to have been undertaken by Indian 

and more so in  Utter Pradesh. Since only a single 

organ was studied by most workers, any comparative 

evaluation of the varying rate of decomposition of the 

different organs and tissues can not be made out. [15, 

16] 

Material and Method: 
Material for the present study is Kidney tak-

en directly from the dead bodies during postmortem 

examination. Only the cases where the time of death 

is known and verified either by the doctors or by rela-

tives & friends present at the time of death and also 
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supported by postmortem changes, have been taken 

for the study. 

Thus, bodies found unnoticed will not be 

studied, precautions will also be taken to exclude the 

cases having pathology affecting the cellular archi-

tecture or biochemical constituent of the material. 

Such tissues thus collected, sliced and fixed in 10% 

formalin for histological study. 

Total 45 cases, in which 36 male and 9 fe-

male were studied. These are of different age and sex. 

All road traffic accidents are taken into account. 

Collection of Organs:  
These organs were then kept in 10% forma-

lin for 24-48 hrs for fixation. Small pieces or blocks 

of tissues each 1-2 mm thick were taken for histolog-

ical examination and were processed by the routine 

methods of processing for histological studies by 

fixation, dehydration followed by embedding in pa-

raffin wax. [17, 18] 

The paraffin sections of tissues were labeled 

during the process of block making in the following 

manners form case: 1
st
 case to 45th Kidney from the 

blocks of tissues, sections were cut at 4-5 mu thick-

ness with a rotating microtome. The sections were 

then placed in warm water at 50 
0
c in a tissue floata-

tion bath for spreading out and were then mounted on 

glass slide smeared with albumin glycerin solutions. 

The slides were stained by reactive haematoxylin and 

eosin stain. 

The stained slides were examined under 

light microscope for studying the various histological 

changes that take place in Kidney tissue at different 

time intervals after death. 

Plan of study:  
In this study total 45 cases of road traffic ac-

cident are taken. These cases are of different age and 

sex. The cases in which time passed is known has 

taken. The environmental temperature and humidity 

is recorded from newspaper from which average 

temperature is drawn.  

The average temperature ranges between 20
0
C to 

35
0
C, humidity between 45% to 92% and duration 

range was 7-34 hrs. 

Now this temperature range is divided in 4 groups as 

shown in Table No. 1 

Table -1 

Group Temperature No. of Cases 
I 20 0C 9 

II 21-25 0C 6 

III 26-30 0C 11 

IV 31-35 0C 19 

Total  45 

 

Duration is also divided into five groups as shown in 

Table No. 2 

 

 

 

Table -2 

Group Duration No. of Cases 
I Up to 12 hrs 5 

II 13 – 18 hrs 13 

III 19 – 24 hrs 14 

IV 25 – 30 hrs 9 

V 31 – 34 hrs 4 

 Total 45 

Now these 45 cases are studied with the ef-

fect of temperature and duration. First gross changes 

in liver studied. Then they were preserved in 10% 

formalin for microscopic study.  

As described earlier, these changes are graded from 

0-4, these are as follows:  

 G-O:  No Change    

 G-1: Mild (Architecture maintained, mild cloudy 

swelling and disruption of tubular epithelium) 

 G-2: Moderate (Architecture maintained, more 

cloudy swelling and disruption of epithelium, 

glomeruli swollen)  

 G-3: Severe (Architecture disturbed, cloudy 

swelling and disruption of epithelium is promi-

nent. Collapse of glomeruli)  

 G-4: Very severe (Complete collapse of glome-

ruli, marked disruption of epithelium Nuclei are 

fragmented) 

Observations: 
All cases are divided in groups according to 

temperature and duration which is discussed earlier.  

Degenerative changes in Kidney: 
As in this study, all Road Traffic Accident 

are taken. So in case of trauma to kidney we will also 

find the changes which are related with trauma.  

We will find ischemic Acute Tubular necro-

sis (ATN) or shock kidney, occurs due to hypoperfu-

sion of the kidney resulting in focal damage to the 

tubules. 

Ischemia may result from: 
i. Shock (Post traumatic, Burns etc.)                                                                                             

ii. Crush injuries                                                                                                                               

iii. Non traumatic rhabdomyolysis (Alcohol, 

Coma, muscular exertion) 

Gross: Kidneys are enlarged and swollen.                                                                                 

Cut Section: Cortex often widened and pale, while 

medulla is dark.     

Histological:  
 Predominant changes are seen in the tubules, 

while glomeruli are normal 

 Interstistium shows edema and mild chronic in-

flammatory cell infiltrate 

 Tubular Changes as follows: 

i. Dilatation of Proximal convoluted tubules and 

Distal Convoluted tubules.   

ii. Focal tubular necrosis at different points along 

the nephron. 

iii. Flattened epithelium lining the tubules suggest-

ing epithelial regeneration. 
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iv. Eosinophilic hyaline casts.  

v. Disruption of tubular basement membrane ad-

jacent to cast 

Points which are taken: 

 Tubules: PCT & DCT (Hydropic Changes dis-

ruption of epithelium)  

 Glomeruli-SwellingCollapse                                                                                            

 Nuelei - Pyknosis, degeneration       

Discussion: 
In the present study 45 cases of different age 

and sex are taken in which 36 male and 9 female. 

Average environmental temperature ranges b/w 20 – 

35 
0
C, humidity b/w 45-92% and duration range was 

7-34 hrs. 

On histological study kidney revealed the vari-

ous changes which are follows: 

 In first 12 hrs, temp. 26-30
0
c all 5 cases show 

mild (G-1) degenerative changes. 

 In 13-18 hrs, with increasing temperature of up 

to 31-35
0
c, modeeate & severe changes are seen. 

Only 2 out of 13 cases show severe changes (G-

3). 

 In 19-24 hrs, with increasing temperature of up 

to 31-35
0
c, severity increases (G-3). 8 out of 14 

cases show G-3 changes. 

 In 31-34 hrs with further increase in temperature 

of 31-35
0
c, only mild & moderate changes are 

seen. 

(1) In a study done by Dr. Rakesh Tandon (1985): At 

30
0
c Cloudy swelling of PCT & DCT was seen by 12 

hours after death. 

 By 24 hrs there was diffuse cloudy swelling of 

the cells of renal tubules and this also involved 

the blood vessels and glomeruli. 

 After 30 hrs these changes became diffuse and 

more intense and there was serve autolysis in 48 

hrs. 

 At 20
0
c mild and focal autolytic changes could 

be seen 24 hrs after death. 

 Between 36&48 hrs these changes were marked 

and diffuse throughout the kidney substance, 

while after 72 hrs post mortem severe autolytic 

changes could be seen. 

 At 40
0
c, the changes became diffuse by 24 hrs 

and observations made after 36 hrs revealed ad-

vanced autolytic changes so that only vogue out-

lines of tubules, glomeruli and blood vessels 

could be made out. 

 At 30
0
c bacterial infiltration and liquefaction of 

kidney after 72 hrs. 

(2) Choudhuri et al. (1981) studied kidney of goats 

in:                                                                                        

(a) Open air at temp... range of 18 - 31
0
c.    

(b) Pond water at 22
0
c.  

(c) Refrigerator at 4
0
c and observed cloudy 

swelling of tubular cells followed by cells of 

glomeruli and blood vessels in a sequence 

b/w 4-24 hrs PM in both open air and pond 

water. 

 Complete disintegration of kidney was 

seen at 48 hrs in open air and on the 5
th

 

day in pond water. 

 In refrigerator at 4
0
c the glomeruli rem-

nants could still be identified after 5 

days. 

Summary and Conclusion: 
In this study it is observed that the rate of microscop-

ic changes increases as the temperature and duration 

increases up to 24 hrs & 31 - 35 
0
C. But with further 

increase of temperature and duration mild to mod-

erate changes are observed. 

Further studies using large number of cases & envi-

ronmental conditions such as age, sex, humidity, 

body built, clothings & surrounding of the body etc. 

in different seasons should be done. Findings derived 

from such studies are likely to go a long way to pro-

mote the course of scientific crime investigation and 

fair administration of criminal justice, by way of fur-

nishing more accurate answers, to the age old ques-

tions of the time passed since death in a given case of 

unnatural death under investigation. 

References:  
1. Ready K S N. The essentials of Forensic Medicine and 

Toxicology. 23rd ed. Hyderabad: K Suguna Devi; 2004: 
142-43. 

2. Modi‟s Medical Jurisprudence and Toxicology. 22nd ed. 
Lexis Nexis Butterworths: New Delhi, 2003: 246 – 47. 

3. Vij Krishna. Text book of Forensic Medicine and Tox-
icology 2nd ed. Churchill Livingstone: New Delhi, 

2000: 169-70. 

4. Taylor‟s principles and practice of medical jurispru-

dence. Edited by Simpson K, 1965: 70-103. 

5. Coe J I. Post mortem chemistry on blood with particu-
lar reference to urea, nitrogen, electrolytes & bilirubin. 

1973; 18: 33-42. 

6. Cumps, F.E. Gradwahl‟s Legal Medicine. 3rd ed. Bris-

tor John Wright & Sons Ltd, 1979: 78-98. 

7. Jaiswal A.K. Determination of time of death by esti-
mating the potassium level in the human vitreous. J of 

I.A.F.M 1988; 10: 27-29. 

8. Nemilow A.W. Time of death from tissue changes. 

Med Welt, 1928; 3: 1337. 

9. Anderson W.A.P. Pathology. 5th ed. Mosby Company, 
1946: 74. 

10. Florey H. General Pathology. 3rd ed. Lloyd Lahe Medi-
cal Books Ltd: London, 1962: 389. 

11. Fatteh A. Handbook of Forensic Pathology. Handbook 
publisher. J B Lippincott Company: Phialdelphia, 1973: 

20-29. 

12. Berenbaum M.C. Bone marrow after death. J. Clinical 
Path 1956; 9: 381. 

13. Chatterjee P.C and Goyal V.K. Histological study of 
the spleen tissue with regard to determining time of 

death. JAF Sci 1977; 35 (2): 20. 

14. Chowdhari S, Chatterjee P.C. and Banerjee P.K. 
Histological study of brain tissue with regard to deter-

mining time of death. Jap J Legal Med 1974; 28 (2): 

137.  

15. Naresh M, Chandra N. Detection of time since death 

by histological changes in the cerebral cortex. Current 
medical practices 1988; 32: 307-13.  



                                                                                    

 

ISSN 0971-0973  J Indian Acad Forensic Med, 32(1) 

 

40 

16. Naresh M, Chandra N. Detection of time since death 

by histological changes in the kidney. Ind J of Bio Res 

1988; 7: 36-41.  
17. Culling, C.F.A. Hand book of histopathological tech-

niques. 2nd ed. Butterworth: London, 1963. 

18. Bancroft John D. Theory and Practice of histological 
techniques. 5th ed. Churchill Livingstone: Harcourt, 

2002: 85-98. 

19. Chowdhari S, Chatterjee P.C and Banerjee P.K. 
Histological study of liver tissue with regard to deter-

mining time of death. J Indian of Forensic Sci 1970; 9 

(1), 19. 
20. Tandon Rakesh. Time and Temperature controlled his-

topathological changes in tissue & organs of Rabbit. 

I.J.F. Sci 1985; 20-25. 
21. Chandra N., Naresh M. Detection of time since death 

by histological changes in the liver. J of IAFM 1989; 

11: Nov – July : 66-70. 
 

 

 
 

 

Table No. III 

Degenerative Changes (Microscopic Changes - According to duration) in Kidney 
 

(-) No Case Available 

                                                                              

 

 

 

Duration G-0 G-1                                          G-2 G-3 G-4 

 No % No. % No. % No. % No. % 

Up to 12 hrs (5 Cases) - - 5 100  - - - - - - 

13-18 hrs (13 cases) - - 1 7.69   10 76.92 2 15.38 - - 

19-24 hrs (14 cases) - - 4 28.57 2 14.29 8 57.14 - - 

25-30 hrs (9 cases) - - 3 33.33 6 66.67 - - - - 

31-34 hrs (4 cases) - - 2 50 2 50  - - - - 
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Table No. IV 

Degenerative Changes (Microscopic Changes - According to temperature) in Kidney 
Temperature G-0 G-1                                          G-2 G-3 G-4 

 No. % No. % No. % No. % No. % 

200c (9 cases) - - 3 33.33 6 66.67 - - - - 

21-250c (6 cases) - - 5 83.33 1 16.67 - - - - 

26-300c (11 cases) - - 5 45.45 2 18.18 4 36.36 - - 

31-350c (19 cases) - - 2 10.53 11 57.89 6 31.58 - - 

(-) No Case Available 

Table No. V 

Kidney (Relation between Temperature and Duration) 

 

Table No. VI 

 (-) No Case Available 

 

 

 

 

 

 

 

 

 

 

 

 

 

 12 hrs                 
(5 cases) 

13-18 hrs              
(13 cases) 

19-24 hrs         
 (14 cases) 

25-30 hrs                  
(9 cases) 

31-34 hrs           
 (4 cases) 

200c (9 cases) - 2 2 2 3 

21-250c (6 cases) - - 3 3 - 

26-300c (11 cases) 5 3 3 - - 

31-350c (19 cases) - 8 6 4 1 

 12 hrs (5 cases)   13-18 hrs (13 cases)                                        19-24 hrs (14 cases) 25-30 hrs (9 cases) 31-34 hrs (4 cases) 

 Grade % Grade % Grade % Grade % Grade % 

200c (9 cases) - - G-2 100 G-1   

 G-2 

50 

50 

G-2 100 G-1  

 G-2 

75 

25 

21-250c 
 (6 cases) 

- - - - G-1 100 G-1     
G-2 

66.67 
33.33 

- - 

26-300c  

(11 cases) 

G-1 100 G-2   

G-3 

75 

25 

G-3 100 - - - - 

31-350c  
(19 cases) 

- - G-1   
G-2   

G-3 

12.5 
75 

12.5 

G-2           
G-3 

16.67 
83.33 

G-1   
G-2 

25 
75 

G-2 100 
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of Bones at Ankle Joint 
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Abstract 

There is no statistical data to establish variation in epiphyseal fusion in Western Rajasthan populations. 

This significant oversight can lead to exclusion of persons of interest in a forensic investigation. Epiphyseal fusion 

of the distal tibia and fibula in sixty females was analyzed on radiological basis to assess the range of variation of 

epiphyseal fusion at each age. In the study the X ray films of the subjects were divided into three groups on the basis 

of degree of fusion. Firstly, those which were showing No Epiphyseal Fusion (N), secondly those showing Partial 

Union (P), and thirdly those showing Complete Fusion (C). Observations made were compared with the previous 

studies.  Results indicate that complete fusion in females occurs as early as 14 years in the distal tibia and fibula. All 

females demonstrated complete fusion by 19 years with no significant differences between ancestral groups.  

 

Key Words: Epiphyseal Union, Ankle Joint, Distal End of Tibia, Distal End of Fibula 

 

Introduction: 
Determination of the age of an individual on 

the basis of the appearance and the fusion of the ossi-

fication centres of limb bones is a well accepted fact 

in the field of medical and legal professions. The 

principal means employed by a medical man to have 

a fairly accurate estimate of age of a person can be 

utilized are shown in Table I. According to Aggarwal 

MI & Pathak IC (1957), [1] epiphyses of bones unite 

during age periods which are remarkably constant for 

a particular epiphysis. 

This is possible due to complex but depend-

able system by which the osseous framework of the 

body develops, grows and matures. Epiphysis of the 

bones unites at a particular age and this is helpful in 

age determination. Determination of age is helpful in 

both civil and criminal cases. 
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In the living age determination is the most 

important issue to the court and to the common citi-

zens as well. It is essential to establish the identity of 

a person at the time of admission to schools, colleges, 

institutes, or while competing in sports tournaments 

at regional, state or national levels. It is also impor-

tant while taking consent or in cases relating to juve-

nile offenders, rape, kidnapping, employment in 

Govt. establishments, competency as a witness, at-

tainment of majority, marriage, fixation of criminal 

responsibility, etc.  

Extensive work on the determination of age 

of epiphyseal union has been carried out in different 

states of India as well as abroad, and from the find-

ings of various workers, it is evident that there is not 

only difference in the age of epiphyseal union in In-

dia and abroad, but also in the different states of In-

dia. These differences may be on account of varying 

genetic and epigenetic factors like climatic, economic 

and dietetic conditions. [2]  

The feature commonly used for assessment 

of age is the timing of the union of epiphyses with the 

diaphysis. Until the teenage years, the diaphyses of 

the long bones are separated from their epiphyses on 

both the ends by a radiolucent interval, the epiphyseal 

line. [3] The present study is focused on radiological 

examinations of ankle joint of girl subjects of known 

age between 14 to 20 years of Western Rajasthan 

population. 

Aims and Objectives:  
1) To procure radiology films of ankle joint of 

both sides of girls aged between 14 to 20 
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years of female subjects of Western Rajas-

than. 

2) To examine the status of epiphyseal lines of 

bones. 

3) To assess whether the  data correlate or con-

tradict the findings of different authors in 

other parts of India and data of other coun-

tries. 

Material and Methods: 
 The present study was carried out in De-

partment of Radiodiagnosis, Dr. Sampurnanand Med-

ical College and Associated group of Hospitals, 

Jodhpur.  A total of seventy girls participated in this 

study. The subjects included girl students of schools, 

Medical college and degree colleges of Jodhpur. The 

subjects were from 13-20 years of age. An informed 

consent was taken from all subjects prior to each in-

vestigation. 

 The subjects chosen for the study were eva-

luated and confirmed for the following criteria: 

1)  They are born to parents living in Western Ra-

jasthan and have lived in Western Rajasthan 

since birth. 

2) The subjects do not have any disease/deformity 

pertaining to bones or chronic disease affecting 

the general health. 

The X ray films were taken and films were de-

veloped with the help of experienced technicians. 

The part X rayed was ankle for distal end of tibia and 

fibula. 

For the study the X ray films were divided into three 

groups for each epiphysis - 

1. Those showing No epiphyseal union (N) 

2. Those showing partial union (P) 

3. Those showing complete union (C)  

 

Observations: 
The observations thus made are shown in 

Table II. None of the cases was showing non union. 

Distal end of Tibia: Distal epiphyseal line of Tibia 

was fused in all cases by 14 years. 

Distal end of Fibula: Distal epiphyseal line of Fibula 

was fused in all cases by 19 years. 

Discussion: 
 The data evaluated from the present study 

was compared with the data of previously published 

studies from different parts of country and 

world.
4,5,6,7,8,9,10

 These findings are depicted in Table 

III and IV.  

 Despite an apparent wealth of knowledge, it 

is extremely difficult to find consensus on ages of 

epiphyseal union at the ankle for females. [11] 

Conclusion: 
 Currently there is no authentic data for as-

sessment of time of fusion of epiphyseal lines for 

bones of ankle joint for Jodhpur (Western Rajasthan) 

population. The current study is first to present data 

for same. The presence of one more stage i.e. “partial 

fusion” between incomplete and complete stages of 

fusion provides furthermore defined age range esti-

mations for the process of epiphyseal fusion at ankle. 

Definitely this is going to help Forensic experts for 

more efficient estimation of age in Western Rajasthan 

population for medico legal purpose. 
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Table I 

Various methods by which assessment of age can be done 

 

 

Table II 

Showing observations for degree of fusions for distal ends of Tibia and Fibula 

 

Table III 

Comparison of age of Distal Epiphyseal Union of Tibia in various Regions and Races with present study 

 

Table IV 

Comparison of age of Distal Epiphyseal Union of Fibula in various Regions and Races with present study 

 

 

 

 

Age Group Method Range of application 
Below 25 years 1. Dental Eruption 

2. Bone size and maturity 

3. Ossification center 

4. Epiphyseal union 

Birth to 20 years 
Fetal age-18 years 

Fetal age-20 years 

12-25 years 

Over 25 year 1. Tooth microscopy 
2. Microscopic bone age 

3. Pubic symphysis 

Over 20 years 
Birth to 95 years 

18-50 years 

Birth to old age 1. Cortical Resorption 
2. Skull sutures 

3. Ribs Ends 

4. Sternum 

5. Cancellous Regression 

6. Joint margins 

Birth to 90 years 
25-80 years 

18 years-old age 

Over 20 years 

18 years-old age 

18 years-old age 

Sr. No. Age group 

(yrs) 

No. of 

cases 

Degree of fusion 
Distal end of Tibia 

Degree of fusion 
Distal end of Fibula 

Partial 

complete 

% Complete % Partial com-

plete 

% Com-

plete 

% 

1. 13-14 10 6 60 4 40 5 50 5 50 

2. 14-15 10 - - 10 100 - - 10 100 

3. 15–16 10 - - 10 100 - - 10 100 

4. 16 –17 10 - - 10 100 - - 10 100 

5. 17 – 18 10 - - 10 100 - - 10 100 

6. 18 – 19 10 - - 10 100 1 10 9 90 

7 19 – 20 10 - - 10 100 - - 10 100 

Sr.  No. Researcher Race/ Region Age of observations (Years) 

1. Davies and Parson (1927) England 18 

2. Hepworth (1929) Punjabi 17-18 

3. Flecker (1932) Australians 14 

4. Pillai (1936) Madrasis 14-17 

5. Galstaun (1937) Bengalis 13-15 

6. Basu and Basu (1938) Hindu 15 

7. Agarwal and Pathak (1957) Punjab 15-16 

8. Narain and Bajaj (1957) Uttar Pradesh 17-19 

9. Present Study  Western Rajasthan 14-15 

Sr. No. Researcher Race / Region Age of Observations (Years) 

1. Davies and Parson (1927) England 18 

2. Hepworth (1929) Punjabi 17-18 

3. Flecker (1932) Australians 14 

4. Pillai (1936) Madrasis 14-17 

5. Galstaun (1937) Bengalis 13-15 

6. Basu and Basu (1938) Hindu 15 

7. Agarwal and Pathak (1957) Punjab 15-16 

8. Narain and Bajaj (1957) Uttar Pradesh 17-19 

9. Present Study  Western Rajasthan 14-15 
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Abstract 
In today‟s scenario high occupational mobility, high ambition and desire for high standard of living is lead-

ing to high incidence of suicidal deaths. Nowadays suicidal gesture, attempted suicide & well successful suicide 

cases are seen in the society often on. A prospective cum retrospective study is carried out in the Department of Fo-

rensic Medicine and Toxicology, Mahatma Gandhi Medical College & Hospital, Jaipur w.e.f. 2004- 2008. In this 

period out of total 627 autopsies performed, 223 were found as suicidal deaths. In these 223 cases , 88 cases ended 

their life by poisoning, rest of them in the decreasing order are as follows – Train Run-over (55), Hanging (43), 

Drowning (20), Alcohol (9), Burn (4), Celphos Poisoning (3), Insecticides Poisoning (1).   

This clearly indicates that availability of highly lethal suicidal method and rate of suicide are interrelated. 

During the study we have found three new innovative methods of committing suicide. All three victims were pur-

suing their professional qualification and will be discussed in this study.  

 

Key Words: Suicide, Poisoning, Burn, Hanging, Intentional Self-Harm 

 

Introduction: 
Suicide is not new in human history rather it 

is as old as humanity itself and its sources reaches far 

back into the beginning of the culture. It is a specifi-

cally human problem. Any animal can die by disease 

and can be destroyed intentionally or accidentally by 

an outside agency but as far as we know only man 

can will his death and kill himself. At some stage of 

evolution man must have discover that he can kill 

himself. It is the most personal action, which an indi-

vidual can take. The study on suicide illustrates that 

human action, however personal is also interaction 

with other people and that the individual can not un-

derstood in isolation from his social matrix. 

Suicide is widely prevalent and no nation 

and culture has escaped from it, though the toll varies 

from place to place. The prevalence of suicide in to-

day‟s world is quite alarming. In year 2000 about 

800000 suicide deaths occurred worldwide.  

The World Health Organization estimates 

that more people die each year from suicide than in 

all the world‟s arm conflicts. 
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The word suicide was first used by Sir Tho-

mas Browne in his “Religio Medici” in 1642 and 

subsequently by Walter Charleton in 1651. Prior to 

the introduction of word “Suicide” self destruction, 

self killing and self murder were in practice.  

Suicide has been defined by Beck et al as, “a 

willful self inflicted life threatening act which results 

in death.” 

Schneidman (1976) defined it as, “the human act of 

self inflicted, self intentional cessation of life”. It is 

an act committed out of constricted thinking, tun-

neled logic and acute anguish. [1] 

The world health organization defines sui-

cidal act “as the injury with varying degrees of lethal 

intent and suicide may be defined as a suicidal act 

with fatal outcome.” 

Durkheim (1858-1917) defined suicide as 

“death resulting directly or indirectly from a positive 

or negative act of the victim himself, which he knows 

will produce this result.” This excludes those who 

survive the attempt. [2] 

Suicide may be defined as, “an intentional 

act causing harm to a person amounting to death and 

committed by person himself in the absence of con-

tribution from any external agency particularly in the 

commencement of act.” Recently the term suicide has 

been replaced by “Intentional Self-Harm”(ISH) in the 

scientific literature due to derogatory nature of the 

word “Suicide”. 

Nowadays suicidal gesture, attempted sui-

cide, well successful suicide cases are every now and 

then we seen or hear in the society. Increasing num-

bers of deaths from suicide is a measure public health 

problem in India today. 
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Aims and Objectives: 
1. To find out the pattern of suicide 

2. To find out the stressful life event  

3. To study the Psycho social cultural and pre-

cipitating factors for suicide in relation to 

age and gender with a view to formulate 

some preventive strategies 

Material and Method: 
The study is confined to the undoubtful cas-

es of suicide. In the study various epidemiological 

characteristics of cases and medico legal aspects were 

collected from the perusals of police papers, postmor-

tem reports and thorough questioning of the parents, 

relatives, friends, neighbours and police officers. 

The nature of death was first evaluated by exclusion 

method then the dead body was examined externally 

and internally on autopsy table in different natures of 

death. Finally data pertaining to external and internal 

findings were collected, compiled and discussed. 

Observations: 
In the study Suicidal cases from 2004-2008 

were examined retrospectively and was carried out  

in the Department of Forensic Medicine and Toxicol-

ogy, Mahatma Gandhi Medical College and Hospital, 

Sitapura, Jaipur. 

Since year January 2004 to December 2008 total 627 

medico legal autopsies were conducted, out of them 

223 cases were found to be of Intentional Self Harm 

(ISH).(Table-1)  

Among them the most vulnerable age group 

was 21-30 years (Graph 1). Male outnumbers the 

females (male 79, female 14- Graph 2). 

Suicidal deaths are more prominent in married per-

sons (Table 2) 

Poisoning was the most common method used for 

ending the life irrespective of the education level, 

socio-economic status and rural-urban life etc.(Table 

3) 

Jumping against the moving train was the 

second most common method used for ISH (55), 

Hanging remain the third manner of choice for ISH 

(43 ) followed by Burn (4 ) being the least preferred 

method.(Table 3). 

The study also reveal that Domestic unhap-

piness and shattered Family relation is the most 

common precipitating factor for committing suicide 

(23.77%), followed by Unhappy Love affairs 

(18.83%). However despair over torture is the lease 

common precipitating factor (1.35%) (Table 4) 

In our study out of these 223 cases, we have found 

three new innovative method , especially used by 

educated professionals, that are as follows 

Case 1: 
A young Doctor of 32 years, married anes-

thetic by profession has applied his professional 

knowledge to put an end on the frustration and fear 

aroused due to marital disharmony and fear of pro-

ceeding of 498 A. He ends his life by self cannulation 

, a cocktail of Ketamine (3 vial) and Vecuronium(2 

vial), on assessable left wrist. 

 
 

Case 2: 
A young unmarried 22 years old, Second 

year Engineering Student designed a scene on the 

basis of his technical skills to end his life due to un-

happy love affair. He has sealed the ventilators and 

windows of his rented room after putting a live coal 

Angeethi and bolted the door from inside. The dead 

body on postmortem examination depicted the typical 

features of CO poisoning.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case 3: 
A young male patient of 19 year, student of 

engineering college, brought to the hospital with the 

history of diffuse swelling around the dorsum of left 

hand with pain. After taking the patient in confi-
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dence, he revealed highly significant history indicat-

ing his suicidal intention by injecting snake venom 

on assessable left dorsum of hand that he bought 

through a local snake charmer. 

Discussion: 
The causes and circumstances for suicide are 

numerous and do not admit an easy classification and 

categorization. The common means adopted for sui-

cide in India are poisoning, hanging, drowning, 

jumping from height, jumping against moving train, 

fire arm and fire etc. 

The incidence and rate of suicidal deaths is 

lowest in Bihar (1.10/lakh) while maximum cases are 

found in Sikkim(48.20/Lakh), However in Union 

Territories of India Pondicherry reported maximum 

number (46.90/Lakh)-(Source- National Crime 

Record Bureau). 

In our study the young age group (21-20 Yrs) is the 

most common victim of ISH and consistent with P. 

Midha et al (2001). [3]  

The motives behind suicide in our study are 

marital disharmony and shattered family relations, 

Unhappy Love affairs and depression. This is in 

agreement with Kuo W H, Gallo J J and Eaten W.W. 

et al (2004), [4] where they have mentioned depres-

sion as the motive for committing suicide. Our find-

ings are also in agreement with Gupta S.C. & Singh 

H. (1981). [5] who has found marital or relationship 

dispute as one of the motives for suicide. Marital 

disharmony is the most common precipitating factor 

both in India and abroad (P. Midha et al -2001, Phi-

lips M. R. et al. 2002, [6] Vijay Kumar L. et al -2003. 

[7] 
 

The WHO has also reported the poverty as a 

major factor for suicide followed by stress, mental 

illness, unemployment and substance abuse. (Jan-

cloes M.1998, [8] 

Among the methods of suicides that are commonly 

encounter in the routine medico-legal practice could 

be categorize into physical and chemical methods. 

The methods of suicide employed generally 

reflect the different avenue available in the communi-

ty. Knowing the pattern of suicide in an area not only 

help in early management of such cases but also sug-

gests taking earlier preventive measures. It is neces-

sary for the death investigators to be aware of the 

common scenario, risk factors, methods and the vic-

tims as well as pitfalls that may be encountered. In 

our study most common method is unknown poison-

ing (39%), jumping against moving train (25%), 

hanging (19%), Drowning (9%), Alcohol (4%), Burn 

(1.8%).Higher numbers of death due to jumping 

against a running train are due to the highly busy rail 

track connecting Jaipur, to West and South part of the 

India. At the time of peak impulse the availability of 

passing by train is almost always there.  

In our case study three different type of the 

case reports are identified and highlighted, that gives 

a warning alarm that youth are misusing their know-

ledge. 

It is pertinent to mention here that cases of 

suicidal death due to firearm, sharp edged weapons 

are not found in our study. 

Jumping from height and use of motor vehicles has 

not been found in our study and these two types of 

cases if not impossible but difficult to prove to be 

suicidal in nature. 

Conclusion: 
The methods of suicide employed generally re-

flect the different avenue available in the community. 

In this study most commonly used methods are:  

• Unknown poisoning (39%) 

• Jumping against moving train (25%) 

• Hanging (19%) 

• Drowning (9%) 

• Alcohol (4%) 

• Burn (1.8%) 

Higher numbers of death due to jumping against 

a running train are due to the highly busy rail track 

connecting Jaipur to West and South part of the na-

tion. At the time of peak impulse the availability of 

passing by train is almost always there. In our case 

study three different type of the case reports are iden-

tified and highlighted, that gives a warning alarm that 

youth are misusing their knowledge. 

The above-stated facts indicate that the unnatural 

death is an alarming indicator for the democratic rul-

ing government morally. Therefore the government 

with its full resources in the association with the Non 

Government organization must develop a continuous 

intervention services for suicide attempts and popula-

tion at risk in order to prevent further risk of suicide 

and safeguard valuable lives at risk without loosing 

any time. 

Recommendations: 
Responsibility for prevention of violence in 

our society does not   rest only on the law enforcing 

personnel but also public health and other human 

service agencies should assist in preventing primary 

violence to reduce other major causes of morbidity 

and mortality 

It is necessary for the death investigators to 

be aware of the common scenario, risk factors, me-

thods and the victims as well as pitfalls that may be 

encountered 

Therefore, the government with its full re-

sources in the association with the Non Government 

organization must develop a continuous intervention 

services for suicide attempts and population at risk in 

order to prevent further risk of suicide and safeguard 

valuable lives at risk without loosing any time. 
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Table A 

Incidence and rate of suicidal deaths in India 

(2004-2008)) 

S.No. Year 
Total No. of 

Suicides 

Estimated Mid-

Year Population           

(Lakhs) 

Suicide Rate 

(per 100,000) 

1 2004 113,697.00 10,856.00 10.5 

2 2005 113,914.00 11,028.00 10.3 

3 2006 118,112.00 11,197.75 10.5 

4 2007 122,637.00 11,365.50 10.8 

5 2008 125,017.00 11,531.30 10.8 

Table 3 

Choice of method of ISH 
Method Cases Percentage 

Unknown Poisioning 88 39.46 

Jumping against running train 55 24.66 

Hanging 43 19.28 

Drowning 20 8.97 

Alchohol poisioning 9 4.04 

Burn 4 1.79 

Celphos Poisioning 3 1.35 

Insecticide Poisioning 1 0.45 

Total 223   

Table 1 

Cases of intentional self harm (ISH)  

Year 

Total Postmor-

tem 

Total Suicidal 

Deaths Percentage 

2004 117 32 27.35 

2005 88 31 35.23 

2006 121 44 36.36 

2007 145 55 37.93 

2008 156 61 39.10 

Total 627 223   

Table 2 

Distribution of marital status of people commit-

ting intentional self harm (ISH)  
Marital Status Male Female Total 

Married 105 22 127 

Unmarried 46 9 55 

Unknown 38 3 41 

Total 189 34 223 

Table 4 

Precipitating factors for ISH 

Precipitating Factors Numbers Percentage 

Domestic Unhappiness and 

shattered family relations 53 23.77 

Unhappy Love affairs 42 18.83 

Dowry related 26 11.66 

Monetary Loss in Lot-

tery/Shares 21 9.42 

Failure in examination 19 8.52 

Poverty and unemploy-

ment 18 8.07 

Insanity 16 7.17 

Unknown/undetermined 13 5.83 

Dispute over properties 6 2.69 

Multiple attempts 6 2.69 

Despair over torture 3 1.35 

No.  
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Abstract  
Menarche is a physiological and developmental phenomenon significant in the life of a female.  It occurs 

between the ages of 10 to 16 years. Study suggests that menarche tends to appear earlier in life as the social, nutri-

tional and economic condition of society improves. There is paucity of information about menarchial age in hilly 

regions of Uttarakhand. Therefore, this research was undertaken to determine age of menarche and its variation with 

geographical, seasonal and nutritional status. This study was carried out through a questionnaire in 450 girl students 

between age 17-26 years at Uttarakhand Forest Hospital Trust, Medical College, Haldwani, India.  

The mean age of onset of menarche was 13.6 (+ 1.1) years. The monthly occurrence of menarche   had 

peaks in May-June. The mean menarchial age of girls belonging to plain area was 13.18+ 1.31 years, which showed 

significantly earlier onset as compared to girls from hilly area (14.21 + 1.46 years). In hilly areas girls having vege-

tarian diet had significantly higher age of menarche (14.60 + 1.33years), compared to girls having non-vegetarian 

diet (14.09 + 1.56years). Therefore altitude, season and nutritional status have bearing on the mean menarchial age 

in girls of Uttarakhand. 

 

Key Words: Age at menarche, altitude, nutrition, Uttarakhand  

 

Introduction:  
Menarche is the onset of menstruation and it 

is one of the most significant mile stone in a wom-

an‟s life. Unlike other pubertal changes that are gra-

dual and continuous, menarche is a distinct event 

with a sudden onset. It is highly correlated with after 

pubertal characteristic and is, therefore preferred as a 

benchmark for sexual maturation. For most females it 

occurs between his age of 10 to 16 years, however, it 

shows a remarkable range of variation. [1] 

 These variations are often the cause of an-

xiety for female adolescents and their families at 

large. These variations are known to be sensitive in-

dicator of various characteristic of population includ-

ing nutritional status, geographical location, envi-

ronmental condition and magnitude of socio econom-

ic inequalities in a society. [2] 

Studies have suggested that menarche tends 

to appear earlier in life as the social, nutritional and 

economic condition of the Society improves. [3] 
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Early onset of menarche has been the risk 

factor for breast cancer, ovarian cancer and other 

diseases. [4] It has been noted that the average age of 

menarche is gradually going down. [5] In Sweden 

during the past 50 years, the average rate of decline 

was 10 days per annum, in Japan it was one year in a 

period of eight years [6], in India a decrease of 5-7 

days per annum was observed in Bengali Hindu girls. 

[7] In Northern and Eastern Europe the downward 

trend in menarche age has stopped. The menarchial 

age has fallen steeply but is stable around 13 years 

and may be rising again. There is variability for age 

at menarche between women across different coun-

tries or across different ethnic group. [8]  

During the past century there has been a se-

cular (time related) trends towards an earlier onset of 

menarche in developed countries, with a decline of 2-

3 months per decade in Europe and United States. [9] 

General improvement in nutrition and health has been 

suggested to explain the downward trend. The earlier 

onset of menarche has also been seen in developing 

countries like Bangaladesh. [10]
  

In the population under study life style has 

changed over the years with higher literacy and better 

nutritional states, women have become more con-

scious about the health aspect of their families. More 

and more women are taking employment to supple-

ment the family income. But still there is paucity of 

information on the menarchial age in hilly regions of 

Uttarakhand and its relation with social, nutritional 

states and geographical region. This research was 

undertaken to determine the age of menarche and its 
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variation with respect to geographical and nutritional 

status. 

Material and Method: 
Study Area: 

The study was carried out in the Uttarak-

hand Forest Hospital Trust Medical College, Hald-

wani, Nainital, where students from all parts of the 

state of Uttarakhand India study.  

Subjects: 
This included 450 girl students between 17 

yrs. and 26 yrs. studying in medical and paramedical 

courses.  

Method of Data Collection: 
Using the retrospective method, 450 ques-

tionnaires were distributed to girl students, of these 

20 were not properly answered. The questionnaire 

included socio- demographic information about the 

responded age, educational status of self and family 

income and residence. The question related to men-

struation comprised menarchial age, month of onset 

and dietary habits. The questionnaire were verbally 

interpreted in simple language and properly ex-

plained to avoid any form of misunderstanding and to 

facilitate accurate response by the subject.  The ques-

tionnaires were collected immediately after comple-

tion to minimize interpersonal communication 

amongst the subjects and to prevent the influence of 

friends on individual response.  

Informed consent of the girls was obtained.  

Statistical Analysis:  
Mean, standard deviations were determined. 

Z score was used to test for significance since the 

sample size was large. In all cases a 5% level of error 

was assured 95% level of confidence accommodated 

with a critical value of 1.96 on a two tailed distribu-

tion or a critical value of 1.64 on a one- tailed distri-

bution.  

Result:  
The girls were in the age group of 17 to 26 

years. The mean (SD) ages of the girls included in the 

study were 19.1 (+1.8) years. All had menstruated at 

the time of interview.  

The mean age of onset of menarche was 13.6 (+ 1.1) 

years. The monthly occurrence of menarche was not 

uniformly distributed throughout the year but had 

peaks in May-June, two third had menarche during 

the summer months. Table No.1 and Fig. No. 1  

The estimated mean menarchial age of girls 

belonging to plain area was 13.18+ 1.31 years as 

compared to girls from hilly area having 14.21 + 1.46 

years. This result showed significantly earlier onset 

of age of menarche in girls belonging to plain areas 

of the state (Z score = 10.21). Table No. 2 and Fig 

No. 2  

In hilly areas girls having vegetarian diet 

had significantly higher age of menarche 14.60 + 

1.33, compared to girls having non-vegetarian diet 

14.09 + 1.56. However there was insignificant differ-

ence in menarchial age of girls belonging to plain 

areas having vegetarian 13.09 + 1.26 or non vegeta-

rian diet 12.97 + 1.39. (Table No. 3, Fig No. 3)  

Discussion: 
Data from the present study shows a statisti-

cally significant lower mean menarchial age of girls 

from plain area (13.18 + 1.31) as compared to those 

from hilly region (14.21+1.46). A number of factors 

may have contributed to this difference. Studies have 

reported that elevation above sea level influences 

menarchial age at the rate of approximately three 

months delay for each 100 meters ascent of altitude. 

The authors also pointed out that economic and nutri-

tional condition at high altitude are poorer and the 

calorie requirement for existence may be greater. [11] 

The summer peaks in menarche in our study contrast 

with those studies in rural Bangladesh were half of 

the adolescent attained menarche in winter months. 

[12] This may be due to increased temperature and 

stress during summer months.  

In this study there was insignificant differ-

ence in the mean menarchial age of plain area girls 

having non-vegetarian or vegetarian diet. While in 

hilly area girls there was significantly higher mean 

age of menarche for girls on vegetarian diet as com-

pared to girls on non-vegetarian diet. This was prob-

ably due to diet rich in protein. In the study done on 

Slovenian girls the researcher observed  that for those 

whose diet were rich in protein particular the meat 

the mean age at menarche was 12.65 (+ 0.13 SE) 

years whereas for girls whose diet was largely carbo-

hydrate, it was 14.1 (+ 0.11 SE). [13] In the study on 

Maharashtrian girls the researcher found that girls 

having non-vegetarian diet would menstruate about 

six months earlier than a vegetarian. [14] Another 

study on Maharashtrian girls also showed early me-

narche as the food habits changed from vegetarian to 

eggetarian to non-vegetarian diet. [15] The present 

study also showed a positive correlation of age at 

menarche and non vegetarian diet.   

Whatever the explanation , the accelerating 

influence of good nutrition on menarche has also 

been reported from Denmark, China Japan , Mexico  

Israel and many parts of the world.  

Conclusion: 
The mean menarchial age of girls in the 

study was 13.6 (+ 1.1) years. Girls belonging to plain 

area had significantly lower mean age of menarche 

than girls from hilly area signifying the influence of 

altitude on the menarchial age. The summer peaks in 

menarche May- June, contrast with those studies 

where half of the adolescents attained menarche in 

winter months probably due to increased stress and 

temperature during summer months. The girls having 

non vegetarian diet had significantly earlier onset of 
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menarche especially those from hilly areas. Hence 

the present study showed a positive correlation of age 

of menarche and non vegetarian diet.  

Therefore, it is proven beyond doubt that altitude, 

temperature and nutritional status have bearing on the 

mean menarchial age in girls of Uttarakhand.  

Table No.1: Monthly distribution of age of me-

narche 
Month       Number of girls 

Jan - Feb            49 

Mar- Apr            89 

May-June           107 

Jul-Aug           90 

Sept-Oct           54 

Nov-Dec           41 

Table No. 2: Mean menarchial age in girls belong-

ing to Plain and hill areas 
 Plain area 

girls  

Hilly area 

gils  

Z Score  

 

Menarchial 

age  
(years ) 

 

13.18 + 1.31 

(n= 254) 

 

14.21 + 1.46 

(n= 176) 

 

10.21 * 

Values are Mean + SD 

* Statistically significant 

Table No.3: Relationship between menarchial age 

(years) and vegetarian and non-vegetarian diet in 

girls from plain & hilly regions 
Areas  Vegetarian  

diet 
Non-vegetarian diet Z Score 

 

Plain  13.09 + 1.26 

(n= 142) 

12.97 + 1.39 

(n=112) 

- 1.12 Ns 

Hilly 14.60 + 1.33 
(n= 105) 

14.09 + 1.56 
(n=71) 

9.74 * 

Value are mean + SD 

* Statistically Significant 

NS- Not significant  

 Fig No.1: Monthly distribution of the age of 

menarche 

 
  

Fig No. 2: Mean menarchial age in girls belonging 

to Plain and hill areas 

 
Fig No. 3: Relationship between menarchial age 

(years) and vegetarian and non-vegetarian diet in 

girls from plain & hilly regions 
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Abstract 
 The Poison Control Centre (PCC) at Amrita Institute of Medical Sciences, Kerala, was established in 

June 2003, but became fully operational from January 2005. There are only four PCCs in India recognized by the 

World Health Organization, of which this is one. 

 A five-year (2005 to 2009) review of biological samples analyzed for chemicals, drugs and toxins by the 

analytical laboratory attached to the PCC is presented to give an indication of the commonest types of poisoning 

encountered in this region of India, aside from venomous bites and stings. Such data are not adequately available so 

far, which is also true for other parts of the country. 

Results of the survey show that there has been a steady rise in the receipt of samples over the entire period from 432 

in 2005 to 601 in 2009. 

 Among the samples analyzed, the commonest toxicants are pesticides, pharmaceuticals, heavy metals 

and alcohols. Of the pesticides, organophosphates accounted for the maximum number, while most of the remaining 

comprised zinc phosphide, carbamates, pyrethroids, paraquat, phosphorus, and bromadiolone. Aluminium phos-

phide, which is a common pesticide in some other regions, was virtually non-existent, while zinc phosphide, a ro-

denticide, is the second highest in incidence. Of the pharmaceuticals, the largest number comprised sedative-

hypnotics, while antipyretic drugs, especially paracetamol, accounted for a most of the remaining. Of the metals, the 

commonest was lead, followed by arsenic, mercury, iron, etc. Requests for copper testing were common, but mostly 

pertained to Wilson‟s disease, and not toxicity. Among the alcohols, ethanol was the commonest. 

 Even though Kerala is rich in flora, plant toxins were low in incidence, because of the difficulty in test-

ing for such toxins, as compared to chemicals. Bites and stings were not included in this study. 

Therapeutic monitoring of drugs, which accounts for a large number of samples received by the laboratory was also 

not part of the survey. 

 

Key Words: Poison Control Centre, Analytical Toxicology, Pesticides, Pharmaceuticals, Heavy Metals, Alcohols 

 

Introduction: 
The incidence of poisoning in India is 

among the highest in the world, and it is estimated 

that more than 50,000 people die every year from 

toxic exposure. [1] The causes of poisoning are many 

- civilian and industrial, accidental and deliberate. 

The commonest agents in India appear to be 

pesticides (organophosphates, carbamates, chlori-

nated hydrocarbons, and pyrethroids), sedative drugs, 

chemicals (corrosive acids and copper sulfate), alco-

hols, plant toxins (datura, oleander, strychnos, and 

gastro-intestinal irritants such as castor, croton, calo-

tropis, etc.), and household poisons (mostly cleaning 

agents). [2-5] 
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Aluminium phosphide is commonly in-

volved in suicidal and accidental poisoning in some 

northern Indian states. [6, 7] One recent study per-

taining to poisoning statistics demonstrated more of 

such differences between northern and southern In-

dian states. [8] Among children the common culprits 

include kerosene, household chemicals, drugs, pesti-

cides, and garden plants. [9, 10] 

The Evolution of Poison Control Centres: 
Arising out of a growing concern over the 

burgeoning incidence of poisoning worldwide, 

coupled with a lack of public awareness about its 

seriousness, Poisons Information Services made their 

first appearance in the West in the early 1950s. Since 

then, all around the world similar Centres have 

sprung up, performing the invaluable functions of 

generating public awareness on poisoning, and im-

parting much needed toxicological diagnostic and 

therapeutic assistance to doctors. Today there are 

more than 75 such certified Centres in the USA 

alone, providing almost any information within a 
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matter of seconds through the use of intricate, com-

puterized information resource systems. [11] India 

made a belated foray with the establishment of the 

National Poisons Information Centre at the All India 

Institute of Medical Sciences, New Delhi in Decem-

ber, 1994. The World Health Organization released 

its computer software on poisons (INTOX) for use by 

the Centre. A second Centre was subsequently 

opened at the National Institute of Occupational 

Health, Ahmedabad (Gujarat). Some more Regional 

Centres have come up in cities such as Chennai (Ta-

mil Nadu) and Cochin (Kerala) with poison informa-

tion and analytical services.  

The Cochin PCC was established in 2003, 

and became fully operational from January 2005. It 

has an Analytical Laboratory attached to the Centre 

that tests for common poisons or drugs in body flu-

ids, as well as in water and medicinal preparations, 

and other commercial products. 

This paper presents the results of toxicologi-

cal analyses on body fluid samples of poisoned vic-

tims carried out by this Centre for a 5-year period 

from 01 January 2005 up to 31 December 2009. The 

samples (gastric aspirate/lavage, blood, and urine) 

were received from all over Kerala state. 

Discussion: 
A total of 432 cases (comprising gastric as-

pirate/lavage, blood, and urine samples in each case) 

were analyzed in 2005, of which 220 tested positive 

for various poisons. The figures were 451 and 266 for 

2006, 481 and 254 for 2007, 580 and 307 for 2008, 

and 601 and 370 in 2009. The break up is listed in 

Table No. 1. It is important to note that all three 

samples (gastric aspirate/ lavage, blood, urine) were 

not necessarily received in every case; the positive 

result indicates merely that one of the three at least 

revealed the presence of the particular toxicant. 

Table No. 1 

Body Fluid Samples Analyzed at Poison Control Centre, Cochin: 2005-2009 

Year Poison Detected Sub-

totals 

 Pesticides Pharmaceuticals Heavy 

Metals 

Alcohols Plant Tox-

ins 

Miscellaneous   

2005 67 43 36 20 3 51 220 

2006 53 55 69 26 9 54 266 

2007 89 60 24 20 6 55 254 

2008 100 53 43 48 10 53 307 

2009 87 70 66 66 11 70 370 

Sub-totals 396 281 238 180 39 283 Grand Total 1417 

In the same period, the number of samples 

analyzed (mostly serum, and a few urine samples) for 

therapeutic monitoring was 43, 425, 446, 534 and 

716 for the years 2005, 2006, 2007, 2008, and 2009 

respectively. The number is small for the year 2005, 

because the concept took about a year to really catch 

on among physicians. The drugs tested for therapeu-

tic monitoring included mainly digoxin, lithium, phe-

nytoin, valproic acid, phenobarbitone, carbamaze-

pine,      etc. These data are not included in this study 

since they do not represent poisoning cases. 

Not surprisingly, for the overall 5-year pe-

riod, pesticides ranked number one among all the 

toxicants that were detected in the samples (396 out 

of a total of 1417 positive samples). This is reflected 

in earlier studies from various regions of India. [1-5, 

7, 8] In the UK, pesticides are responsible for only 

about 1% of deaths from poisoning while various 

studies in India indicate that the figures range from 

20% to a staggering 70%! [12] Again not surprising-

ly, organophosphorus pesticides accounted for the 

maximum number among the various pesticides 

(47%), followed by zinc phosphide (20%), carba-

mates (16%), pyrethroids (6%), paraquat (5%), bro-

madiolone (4%), and phosphorus (2%), (Table No. 

2). 

Table No. 2 

Body Fluid Samples Tested Positive for Pesticides (2005-2009) 

Pesticide Detected (in percentage of the total) 

*Organophosphates Zinc phosphide Carbamates Pyrethroids Paraquat Bromadiolone Phosphorus 

47 20 16 6 5 4 2 

*Organophosphates: chlorpyriphos, monocrotophos, malathion, quinalphos; Carbamates: carbofuran, propoxur; Py-

rethroids: prallethrin, cypermethrin, fenvalerate  
 

Among the organophosphorus pesticides, 

chlorpyriphos accounted for 30% of the positive 

samples. As far as carbamates were concerned, most 

of the samples tested positive for carbofuran (95%), 
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while propoxur figured in 5% of the cases. Plasma 

cholinesterase level which was done in 78% of the 

organophosphate cases and 85% of the carbamate 

cases showed significant suppression (less than 50% 

of the lower limit of the normal) in 65% of the former 

and 51% of the latter.  

Of the pyrethroids, prallethrin accounted for 

50% of the positive samples. The remaining was ac-

counted for by cypermethrin (28%) and fenvalerate 

(22%). Aluminium phosphide which ranks number 

one among pesticide poisoning cases in some north-

ern and western regions of the country [13] ac-

counted for only a single case, and has been included 

in the list of miscellaneous toxicants. 

Pharmaceutical drug overdose came only 

second to pesticide poisoning, which is an indication 

of increasing preference of the former over the latter 

in recent times by those wishing to commit sui-

cide.[14] A few of the cases reported here were acci-

dental overdoses, especially in children (7%). Of the 

pharmaceutical drugs that tested positive over the 

entire 5-year period, the following were most com-

monly implicated: sedative-hypnotics (barbiturates, 

benzodiazepines, opiates) (53%) and non-steroidal 

anti-inflammatory drugs (especially paracetamol) 

(15%). The rest comprised antipsychotics, antide-

pressants, anticonvulsants, etc (Table No. 3). Sam-

ples received for routine therapeutic drug monitoring 

numbered hundreds every year (except the first year), 

and were not included in the survey. 

Of the heavy metals that tested positive 

(mostly in urine and/or blood), the following were 

common: lead, arsenic, and mercury (Table No. 4). 

This is in agreement with most studies done in India 

and abroad, the three metals being the commonest 

culprits among all the metallic poisons. [15] Lead 

was significantly more common than the others, 

probably because it is the commonest metallic ingre-

dient in Ayurvedic medicines, which are very popular 

in Kerala. [16] 

Table No. 3 
Body Fluid Samples Tested Positive for Pharmaceutical Drugs 

(2005-2009) 
Drug Detected 

(in percentage of the total) 

Sedative-

hypnotics 

NSAID Anti-

psychotics 

Anti-

depressants 

Anti-convulsants Anti-

histamines 

Anti-

diabetics 

Steroids Miscellaneous 

53 15 8 4 3 2 2 1 12 

Sedative-hypnotics: barbiturates, benzodiazepines, opiates; NSAID: salicylates, paracetamol, ibuprofen, piroxicam, diclofenac; Antipsychotics: 

lithium, monoamine oxidase inhibitors, selective serotonin reuptake inhibitors, carbamazepine; Antidepressants: tricyclics; Anticonvulsants: 

phenytoin, valproic acid; Antihistamines: chlorpheniramine maleate; Antidiabetics: glibenclamide, glyburide; Steroids: prednisolone; Miscel-

laneous: antihypertensives, anti-infectives, anticholinergics. 

Table No. 4 

Body Fluid Samples Tested Positive for Heavy 

Metals 

The metals grouped under “miscellaneous” column in 

the table comprised cadmium, antimony, chromium, 

manganese, and bismuth. Copper was not taken into 

account in the study, since most cases were suspected 

patients of Wilson‟s disease, and not copper poison-

ing. Copper screening was done in 90, 91, 118, 130 

and 115 samples in 2005, 2006, 2007, 2008, and 

2009 respectively, and the number of positive results 

(above toxic range based on sex and age) were as 

follows: 22, 37, 41, 44, and 36. It is unfortunately not 

clear as to how many of these represent true copper 

poisoning, and how many are cases of Wilson‟s dis-

ease, since the information was not forthcoming from 

the attending physician in most of these cases. 

Urine screening for heavy metals (lead, ar-

senic, mercury, bismuth and antimony) by simple 

biochemical testing (dithizone method) was done in 

some cases, but has not been included in the survey, 

because the exact metal cannot be pinpointed. The 

number of metal screens were as follows from 2005 

to 2009: 36, 15, 52, 41 and 18. 

The next major group of toxicants com-

prised the alcohols, of which ethanol was present in 

all the samples (180), and methanol was detected in 

addition to ethanol, in 11 cases (3 in 2005, nil in 

2006, 3 in 2007, 1 in 2008, and 4 in 2009). The fact 

that alcohols, especially ethanol should figure promi-

nently in a Kerala study should come as no surprise, 

since this small Indian state accounts for the highest 

per capita consumption of liquor in the country (8.3 

litres)! [17] The other alcohols such as isopropanol, 

ethylene glycol, etc., did not figure in any of the 

samples though such requests were received in a few 

of the alcohol cases. 

Of the requests for detection of plant toxins, 

there were a total of 95 cases over the 5-year period, 

but positive result could be obtained only for 39 (less 

than 50%), which was mainly because of the difficul-

ties generally associated with plant toxin detection in 

samples. Of the toxins that turned up positive, the 

main toxins encountered were related to Cerbera 

odallum (one of the commonest plant products used 

for committing suicide in Kerala [18], strychnos, 

yellow oleander, and abrus (in decreasing order of 

Year Metal Detected 

(year-wise) 

Total 

 Lead Arsenic Mercury Miscella- 
neous 

 

2005 19 11 1 5 36 

2006 51 7 2 9 69 

007 17 1 1 5 24 

2008 32 0 6 5 43 

2009 39 10 11 6 66 
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incidence). Less common toxins included alkaloids of 

datura and white or pink oleander. This is a little dif-

ferent from most other regions of the country, where 

Cerbera odallum is quite rare, while plants such as 

datura are quite frequently encountered in poisoning 

cases. [1, 3, 7] 

The miscellaneous group of toxicants actual-

ly comprised a substantial number of the total 

(283/1417), but because of the diversity, individual 

representatives were too few to be included in dis-

tinct categories. Of the numerous toxicants that have 

been included in this category, the following are 

some of the more important ones: copper sulfate, 

petroleum based compounds (especially kerosene), 

corrosives (hydrochloric acid, carbolic acid, formic 

acid), paraphenylene diamine (a popular ingredient of 

hair dye), oxalates, borax, iodine, etc. Even esoteric 

toxicants were detected in some samples, for e.g., 

pigments such as malachite green and auramine (in-

creasingly being used in the manufacture of “synthet-

ic cow dung powder” which is used for various pur-

poses, especially by Tamilian people of low socioe-

conomic strata [19]), and bis-acrylamide, a potent 

neurotoxin that has applications in several fields, 

especially biotechnology. 

Conclusion: 
A five-year (01 January 2005 to 31 Decem-

ber 2009) review of biological samples analyzed for 

chemicals, drugs and toxins by the analytical toxicol-

ogy laboratory attached to the Poison Control Centre, 

Amrita Institute of Medical Sciences, Cochin, Kerala 

reveals that the commonest toxicants appear to be 

pesticides, pharmaceuticals, heavy metals, and alco-

hols. Of the pesticides, organophosphorus com-

pounds accounted for the maximum number, while 

most of the remaining comprised zinc phosphide, 

carbamates, pyrethroids, paraquat, phosphorus, and 

bromadiolone. Of the pharmaceuticals, the common-

est were sedative-hypnotics, while antipyretic drugs, 

especially paracetamol accounted for a significant 

part of the remaining. Of the heavy metals, the com-

monest appeared to be lead, followed by others such 

as arsenic, mercury, iron, etc. Among the alcohols, 

ethanol was the commonest. Plant toxins were quite 

low in incidence, which is because of the difficulty in 

testing for such toxins in the laboratory, as compared 

to chemicals. Toxic principles of Cerbera odallum 

were most commonly encountered.  
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Correlation of Odontometric Measures in Sex Determination 
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Abstract 
Mandibular canines exhibit the greatest sexual dimorphism amongst all teeth. The present study was per-

formed on 400 healthy volunteers (200 males, 200 females) of 17 - 21 years with the aim to investigate whether any 

correlation existed between odontometric measures including mandibular canine index, and sex determination. 

Mean value of intercanine distance was higher in males than females and the difference was statistically highly sig-

nificant (p value<0.01). Comparison of mean values of left and right mandibular canine widths exhibited lesser val-

ues in females. The variation in right and left mandibular canine width between males and females was highly sig-

nificant (p value<0.01). The right and left mandibular canine index (MCI) among genders showed no significant 

difference. A mesio-distal canine width greater than 7.3 mm was suggestive of male sex. Our study conclusively 

establishes the existence of a definite statistically significant sexual dimorphism in mandibular canines and that MCI 

is of limited value.  

 
Key Words: Sexual Dimorphism, Intercanine Distance, Mandibular Canine Width, Mandibular Canine Index 

 

Introduction: 
Identification of sex in damaged dead bodies 

(non-living population) is an essential step for medi-

co-legal purposes.  Teeth are an excellent material in 

living and non-living population for anthropological, 

genetic, odontological and forensic investigations. 

Their extreme durability in the face of fire and bac-

terial decomposition makes them invaluable for iden-

tification. Being the hardest and chemically the most 

stable tissues in the body, they are selectively pre-

served.  

  Teeth may be used for sex determination 

with the aid of odontometric analysis. Mandibular 

canines are found to exhibit the greatest sexual di-

morphism amongst all teeth. [1, 2] “Sexual dimor-

phism” refers to those differences in size, stature and 

appearance between male and female that can be ap-

plied to dental identification because no two mouths 

are alike.
  

The study of permanent mandibular and maxillary 

canine teeth offers certain advantages in that they are 

the least extracted teeth, are less affected by peri-

odontal diseases, are exposed to less plaque, calculus, 

abrasion from brushing, and are the last teeth to be 

extracted with respect to age. [3] 

 

 

Corresponding Author: 
*Dr. P. C. Srivastava 

Assistant Professor,  

Dept. of Forensic Medicine 

Rohilkhand Medical College & Hospital 

Bareilly - 243006, U.P. 

Email: premshikha1115@rediffmai1.com 

Canine teeth have also been reported to sur-

vive in air, train and hurricane disasters. [4]
 
These 

findings indicate that mandibular canines can be con-

sidered as the „key teeth‟ for personal identification. 

[1] Besides, the dentition in males is larger than in 

females. Males possess larger tooth crowns than that 

in females in contemporary human populations. 
 

Studies performed on the mandibular ca-

nines by various authors [5-8] using the ratio between 

the maximum crown width and inter-canine width, 

i.e. mandibular canine index (MCI), may determine 

sex with an accuracy of 84.3% in males and 87.5% in 

females, 83.3% in males and 81% in females, 78% in 

males and 66% in females, and 68.34% in males and 

81.67% females respectively by comparing the ob-

served MCI with a standard value. MCI was em-

ployed in numerous studies on large population as it 

is simple, reliable, inexpensive and easy to perform 

for determining sex. Further, Kaushal et al [1]
 
and 

Rai et al [9]
 
observed that whenever, mesio-distal 

canine width was greater than 7.0 mm or 7.2 mm 

respectively, the probability of being a male subject 

was more.   
 

The aims of the present study was firstly to 

investigate whether there exist any correlation be-

tween odontometric measures and sex determination 

and secondly, the accuracy with which these meas-

ures including mandibular canine index could be em-

ployed for the determination of sex in healthy popu-

lation.   

Material and Methods:  
This cross sectional prospective study in-

cluded 400 healthy volunteer students of various affi-

liated institutions of Rohilkhand Educational Charit-

able Trust, Bareilly, Uttar Pradesh. The males and 
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females were equally distributed and their age group 

ranged 17-21 years.  

The inclusion criteria were as follows: 

(i) Healthy state of gingival and periodontium, (ii) 

Caries free teeth, (iii) Normal overjet and overbite, 

(iv) Absence of spacing in the anterior teeth, and (v) 

Normal molar and canine relationship. 

The significant exclusion criteria employed 

for selection of the study sample were malalignment, 

malrotation, malocclusion, spacing, missing incisor, 

dental restoration, dental wiring and prosthetics, and 

attrition. Persons suffering from chronic systemic 

diseases were also excluded.  

A total of 418 student volunteers were 

enrolled of which 18 subjects following oral cavity 

examination were excluded for the purpose of the 

study based on exclusion criteria. Thus, the present 

study comprised of 400 subjects (200 males and 200 

females). 

The following intraoral measurements were 

taken by using a Vernier Caliper with resolution of 

0.02 mm after getting consent of the subjects. 

1. The mandibular canine width: was taken 

as the greatest mesio-distal width between 

the contact points of the teeth on either side 

of the lower jaw.  

2. The inter-canine distance: was measured 

as the linear distance between the tips of 

right and left mandibular canine in the lower 

jaw.  

Each parameter was measured two times separately 

by two investigators and the average value was calcu-

lated. 

Sexual Dimorphism in right and left mandibular ca-

nines was calculated using formula given by Garn & 

Lewis [10] as follows: 

Sexual Dimorphism = (Xm / Xf - 1) × 100 

(Xm = mean value of male canine width; Xf = mean 

value of female canine width). 

 The mandibular canine indices were calculated based 

on the formula used by Rao et al [5].
 

Observed mandibular canine index (MCIo) was cal-

culated using the formula: 

 

 

 

 

 

 

Standard Mandibular canine index (MCIs) 

value was obtained from the measurements taken 

from the samples by applying following formula:   

 Standard MCI (MCIs) = [(Mean male MCI - SD) + 

(Mean female MCI + SD)] / 2 

MCIs value is used as a cut-off point to dif-

ferentiate males from females.   

Statistical Analysis:  

All readings obtained were subjected to sta-

tistical analysis and Z-test was applied to derive con-

clusions and sexual dimorphism in right and left 

mandibular canines. Appropriate statistical analysis 

was also done for statistical significance of different 

parameters.  

Results:  
Table 1 depicts sex related differences 

amongst various parameters. When the mean value of 

intercanine distance of the 400 subjects (200 males 

and 200 females) were compared, males showed 

higher value than the females and the difference was 

statistically highly significant (p value<0.01). How-

ever, the variance value for the females was more 

than the males. 

 The width of the mandibular canine was 

almost bilaterally symmetrical both for males and 

females. When the mean values for left and right 

mandibular canine widths were compared between 

males and females, the females showed lesser value. 

Furthermore, variation in width of the right and left 

mandibular canine was more in the males than in 

females. The observed difference in the variation of 

the right and left canine width between males and 

females was statistically highly significant (p val-

ue<0.01).   

The right and left mandibular canine index 

were almost bilaterally symmetrical in both the males 

and females with more variation in females as com-

pared to males. However, there was no statistical 

significance of these observed differences between 

the genders for right and left mandibular canine in-

dices (p value>0.1). 

Table 2 shows percentage of sex correctly 

predicted using right and left side MCIs. It was ob-

served that out of 200 males, sex was correctly pre-

dicted only in 100 males and out of 200 females only 

104 females were correctly predicted by using right 

side MCIs (0.256). Thus overall correct sex predic-

tion was noted in 204 individuals i.e. 51%. Similarly, 

correct sex prediction was noted in 198 individuals 

(96 males and 102 females) with overall 49.5% accu-

racy by using MCIs left side (0.257).  

Table 3 shows overall predictive value in 

respect to sex determination with standard MCI. The 

calculated standard MCI for both males and females 

was found to be 0.257. We could predict sex correct-

ly with accuracy of 48% and 51% for males and fe-

males respectively and overall predictability with 

49.5% accuracy.  

Table 4 depicts standard MCI of other 

workers. An interpolation was made with values of 

observed MCI (MCIo) of our study with those of 

standard MCI (MCIs) of other workers and predictive 

value in respect to sex determination was charted out. 

We observed an accuracy of 49.5% by applying 

MCIs (0.257) with MCIo by using our data.  Howev-

    Mesio-distal crown width of mandibular canine 

(MCIo) 
=-------------------------------------------------------------------- 

     Mandibular canine arch width or inter - canine distance 
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er, when MCIs of others workers in the field namely 

Rao et al [5] (0.274), Muller et al [11] (0.269), Kau-

shal et al [8] (0.274) and Reddy et al [7] (0.256) was 

used for predictive value by using our data (MCIo), 

we observed an accuracy of 47.5%, 45.5%, 47.5% 

and 50% respectively. 

It has been observed that the right mandibu-

lar canine exhibited greater sexual dimorphism 

(2.804%) as compared to left canine (2.326%). It has 

been further observed that whenever mesio-distal 

canine width was greater than 7.3 mm, the probabili-

ty of sex being male was 100%.  

Discussion:  
         Gender determination in damaged / mutilated 

dead bodies or from skeletal remains constitutes the 

foremost step for identification in medico-legal ex-

amination. Although DNA profile gives accurate re-

sults yet measurement of linear dimensions, such as 

inter-canine distance and mesio-distal width of ca-

nine teeth can be used for determination of sex in 

large population because it is simple, reliable, inex-

pensive and easy to perform. Moreover, mandibular 

canines exhibit the greatest sexual dimorphism 

amongst all teeth
 
and differ from other teeth with 

respect to high level of survival in dentition. [1, 2]  

Considering the fact that there are differenc-

es in odontometric features in specific populations, 

even within the same population in the historical and 

evolutional context, it is necessary to determine spe-

cific population values in order to make identification 

possible on the basis of dental measurements. [12] It 

has already been opined that in the present day hu-

mans, sexual dimorphism in mandibular canines is 

not merely a coincidence but can be expected to be 

based on functional activity. 

      Our study included 400 healthy volunteers (200 

males and 200 females) students of age ranging 17 - 

21 years since attrition is minimal in this age group. 

Moreover, subjects of this age group are selected 

because eruption of canines and growth in width of 

both the jaws including the width of dental arches are 

completed before the adolescent growth changes. The 

intercanine distance does not increase after 12 years 

of age. 

       In the present study the intercanine distance both 

in males and females is found highly significant (p 

value <0.01). Our findings are well corroborated by a 

number of workers in the field [1, 7-9, 13-16]. It is 

further observed that mean intercanine distance in 

males is 25.7±1.50 mm and the value in females is 

25.28±1.60 mm, thus values in males being higher 

than those of females. Similar observations in males 

and females has been observed by Kaushal et al [1]
 

(male: 25.873±1.253, female: 25.070±1.197), Reddy 

et al [7]
 
(male: 26.860±1.48, female: 26.287±1.45), 

Kaushal et al [8] (male: 25.87±1.25, female: 

25.07±1.19), Abdullah [13]
 
(male: 26.9552±2.3129, 

female: 26.4575±2.7790), and Al-Rifaiy et al [14] 

(males: 27.0171±2.3168 and females: 

26.4615±2.7761 mm). However, Al-Rifaiy et al [14] 

reported a higher mean values amongst males and 

females in their study on the school students compris-

ing 251 males and 252 females with age ranging from 

15 – 18 years from Riyadh, Saudi Arabia. 

       In the present study there exists a statistically 

significant sexual dimorphism in the morphometry of 

the mandibular canines as far as mandibular canine 

widths are concerned. We have noted the mean value 

of right canine width in males and females to be 

6.60±0.51 mm and 6.42±0.46 mm respectively and 

that of left canine width in males and females 

6.60±0.52 mm and 6.45±0.50 mm respectively. 

These values are found to be highly significant (p 

<0.01). It is also observed that mean values of canine 

widths to be higher in males compared to females.   

Our findings in males and females are sup-

ported by Kaushal et al [1]
 
who have reported mean 

right canine width in males 7.229±0.280 mm and in 

females 6.690±0.256 mm, and left canine width in 

males 7.299±0.292 mm and in females 6.693±0.323 

mm in their study on 60 subjects (males: 30 and fe-

males: 30) of 17 – 21 years age group. Similar obser-

vations are also being noted by a number of research 

workers [7-9, 13, 14]. Boaz and Gupta [17]
 
by eva-

luating dental cast of 100 South Indian patients (50 

males and 50 females) in the age group of 14 – 20 

years have observed mean right canine width in 

males 6.9880±0.56773 mm and in females 

7.0520±0.53117 mm; and left canine width in males 

6.9880±0.56230 mm and in females 7.0080±0.55138 

mm. Their observations too are in conformity with 

our findings as far as sexual dimorphism is con-

cerned. But in contrast to our observations the mean 

values of mesio-distal widths of right and left canine 

are greater in females than in males. However, in 

their study they have noted no statistical significance 

to the observed difference between males and fe-

males for mesio-distal measurements of each of the 

mandibular canines.  

        In the present study comparison of right canine 

width with left canine width in males have showed no 

difference and a similar observation is noted in fe-

males when right canine width is compared with left 

canine width. Thus, it can be clearly stated that the 

canine width of either side both in males and females 

depicts no significant differences. Our findings are 

well supported by other workers [1, 7-9, 13, 14, 17] 

who have also observed no significant difference in 

canine width of either right or left side. Such obser-

vations of the present study has medico-legal reper-

cussions in that if only right or left side of mandible 

is available, we can construct the other half because 

canine width remains almost the same. 

       The present study establishes the existence of a 

definite statistically significant sexual dimorphism in 
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mandibular canines. It is the Y chromosome which 

intervenes most in the size of teeth by controlling the 

thickness of dentine, whereas the X chromosome, for 

a long time considered to be the chromosome respon-

sible, only comes into play concerning the thickness 

of enamel. [2, 18] The notable difference between 

canines in determining sex has been due to the influ-

ence of the Y chromosome which is not uniform in 

all teeth. On the other hand the X-linked genetic in-

fluence on tooth width is rather uniform for all teeth. 

[7] 

Of late, MCI has been implicated as a tool 

for sexual dimorphism. In the present study, right and 

left MCI value in males and females does not exhibit 

any significant sexual dimorphism (Table 1). Interes-

tingly, a number of authors [1, 7, 8]
 
in contrast to our 

observation, have reported that there existed a statis-

tically significant sexual dimorphism by observing 

MCI. In variance, Acharya and Mainali [15] have 

utilized MCI in determining sex and compared its 

accuracy with absolute canine measurements. Mea-

surements are taken from 117 dental stone casts (63 

males, 54 females) in 19–28 years. Independent sam-

ple t-test has revealed no significant sexual dimor-

phism in MCI. These findings are in conformity with 

those of ours. In addition, discriminant analysis of 

MCI reflects poor ability to differentiate the sexes. 

The poor ability of MCI in sex assessment is attri-

buted to it being a relative value - it is obtained as a 

ratio of two absolute measurements (mesio-distal 

dimensions of canines and intercanine distance) and 

does not reflect sex differences that exist in the abso-

lute measurements per se. [15]  

        Kaushal et al [8]
 
in their study on 30 males and 

30 females of the North Indian population in the age 

group of 17 - 21 years on right and left mandibular 

canine have observed that the probability of sex de-

termination using right MCI for males and females is 

70% and 80% respectively and that with left MCI for 

males and females has been 66.67% and 83.33% re-

spectively. This is in contrast to our findings wherein 

we have noted still lower values for sex prediction 

i.e. 50% in males and 52% in females using MCI of 

right side and 48% males and 51% females using 

MCI of left side.  Further, the probability of correct 

prediction of sex using MCI is higher for females. 

We have noted an overall higher percentage of accu-

racy for sex prediction from right side MCI as com-

pared to left side MCI.  

        Sex dimorphism in tooth size and the accuracy 

of odontometric sex prediction is found to vary in 

different regions and researchers have advocated the 

need for population specific data. [19] It has been 

observed that the overall predictive value in respect 

to sex determination with standard MCI is less than 

50% (49.5%). The accuracy of predicting sex is more 

in cases of females though the difference of predic-

tion among males and females is not very significant. 

Our observations are highly contradictory to the ob-

servations of the other workers in the field who have 

observed an accuracy of 85.9%, 82.15%, 75% and 

72% respectively. [5, 6, 8, 7] 

        A comparison of observed MCI with standard 

MCI has also been utilized for predicting sex of an 

individual. According to Rao et al [5], if the calcu-

lated Mandibular Canine Index (observed MCI) for 

the individual is higher than the Standard Mandibular 

Canine Index (MCIs) the individual is considered to 

be male if it is less than the standard MCI, the subject 

is a female. Reddy et al [7]
 
by using MCIs observed 

by Rao et al [5]
 
and Muller et al [11] on their sample 

have reported the overall accuracy of predictive value 

to be 35% and 55% respectively. They have reported 

a higher percentage of accuracy in males (37% & 

62%) as compared to females (33% & 48%) which is 

in contrast to our observation.  

        Similarly, we have utilized the standard MCI of 

other authors [5,8,11] in our sample in an attempt to 

find out the accuracy in predicting sex and it overall 

ranged from 45.5% - 50%. Interestingly, the percen-

tage of accuracy is found to be 72%-80% in females 

compared to males who have shown lesser values 

ranging 15%-22%. However, when MCIs of Reddy et 

al [7]
 
has been utilized, we have observed equal val-

ues in males and females i.e. 50% in each gender.  

        The percentage sexual dimorphisms can also be 

calculated by using Garn and Lewis formula [10] and 

according to the present study the right mandibular 

canine exhibited greater dimorphism (2.804%) as 

compared to left (2.326%). Our findings are contra-

dictory to those of other workers who have reported 

the left mandibular canine to exhibit greater percen-

tage of dimorphism with still higher value of 7.954%, 

9.058%, and 8.891% respectively [1,7,8]. This obser-

vation is of definite significance and the discrepancy 

can be well explained as tooth morphology is known 

to be influenced by cultural, environmental and racial 

factors. 

        In the present study it is observed that whenever 

mesio-distal canine width is greater than 7.3 mm, the 

probability of sex being male is 100%. This is in con-

trast to Kaushal et al [1] and Rai et al [9] who have 

reported corresponding values as 7.0 mm and 7.2 mm 

respectively. This finding could be of immense medi-

co-legal importance in identification of North Indian 

subjects as the determination of sex makes identifica-

tion easier.  

Conclusions:  
Our study conclusively establishes the exis-

tence of a definite statistically significant sexual di-

morphism in mandibular canines and that MCI is of 

limited value and can only be used as an adjunct with 

other parameters for the determination of sex in cases 

of highly mutilated and damaged bodies where jaws 

are at hand. It is concluded that a mesio-distal canine 
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width greater than 7.3 mm is 100% suggestive of 

males.  
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Table -1 

Sex related differences amongst various parameters 
Parameters Sex Mean ± S.D. 

      (mm) 

Coefficient of 

Variation 

Z-test p-value Significance 

Inter-canine distance Male 25.76 ± 1.50 5.82 3.10 P<0.01 Highly significant 

Female 25.28 ± 1.60 6.33   

Right canine width Male  6.60 ± 0.51 7.73 3.71 P<0.01 Highly significant 

Female  6.42 ± 0.46 7.17   

Left Canine width Male  6.60 ± 0.52 7.88 2.94 P<0.01 Highly significant 

Female  6.45 ± 0.50 7.75   

Right MCI* Male  0.256 ± 0.019 7.42 0.50 p>0.1 Not significant 

Female  0.255 ± 0.021 8.24   

Left MCI* Male  0.257 ± 0.019 7.39 0.49 p>0.1 Not significant 

Female  0.256 ± 0.022 8.59   

MCI* = Mandibular canine index 
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Table 2 

Percentage of sex correctly predicted using MCI 

MCIs (Right) = 0.256 and MCIs (Left) = 0.257 

Table 3 

Overall predictive value in respect to sex determi-

nation with standard MCI (0.257) 

 
Table 4 

Predictive value by using standard MCI by other 

Authors on present sample 
S. No. Study MCIs Sex % 

1. Rao et al 

[8]   

0.274 Male 15 

Female 80 

Overall 47.7 

2. Muller et al 

[14]  

0.269 Male 22 

Female 72 

Overall 45.5 

3. Kaushal et 

al [11]  

0.274 Male 15 

Female 80 

Overall 47.5 

4. Reddy et al 

[10]  

0.256 Male 50 

Female 50 

Overall 50 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sex No. % 

Male 96 48 

Female 102 51 

Total 198 49.5 

Sex MCI Right side MCI left side 

No. % No. % 

Male 100 50 96 48 

Female 104 52 102 51 

Total 204 51 198 49.5 

OBITUARY 
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Estimation of stature by anthropometric examination of forearm 

and hand 

 
*Kumar Sushil, **Srivastava, A.K., ***Sahai, M.K.B. 

 

Abstract 
As the incidences of crime are going on increasing, the matter of identification of an individual is becoming 

prime importance now days.  

Estimation of stature forms important criteria for establishing individuality of the person and require spe-

cial attention in cases when bodies are found in mutilated state and only fragment are discovered. The mutilation of 

dead body is done intentionally by criminals who wants to destroy all traces of identity and thus facilitates the dis-

posal of the dead. In a country like India, animals and vultures may attack a dead body and mutilate in a very short 

time when exposed in open field.  

200 young and healthy male medical students aged between 18 to 25 years having no disease or deformity 

were examined anthropometrically in respect to their height and length of right forearm and hand.  

The stature varied from 149.13 cm to 177.33 cm with mean value 164.97 cm and the standard deviation 

5.52 cm. On the other hand mean length of the forearm and hand was found to be 45.47 cm and the multiplication 

factor is calculated as 3.899 cm. 

  

Key Words: Stature, Anthropometric, Forearm, Hand, Multiplication Factor 

 

Introduction: 
Estimation of stature forms important-

criteria for establishing individuality of a person and 

require special attention. In cases, where bodies are 

found in mutilated state and only fragments are re-

covered. 

Dimensional relationships between the body 

segments and the whole body have been of interest to 

artists, scientists, anatomists, anthropologists and 

medicolegists for long time. 

Artists use dimensional relationships in de-

picting the ideals of beauty, and this has resulted in 

creation of the rules of body proportions. The earliest 

evidence of the use of such rules comes from the an-

cient Egyptians. (Richer and Hale, 1971) 

Studies on the estimation of stature 

from skeletal remains or mutilated limbs, mostly of 

long bones have been reported as indicated by the 

published work of the Pearson (1899), Trotter and 

Glesser (1952). [11, 14] 
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The Indian perspective of the problem of 

stature estimation has been studied by Athwale et al 

(1963), Patel et al (1964), Joshi et al (1964,65), Lal 

and Lala (1972), Kalte and Bansal (1974), Thakur 

and Rai (1987), Saxena (1984), Bhatnagar et al 

(1984), Jasuja (1987) and Jasuja et al (1991, 1993, 

1997). [1-10, 12-14] 

The significant body segments for estima-

tion of stature are length of foot, hand, hand with 

forearm, arm, upper extremity, length of head, height 

of head, distance between sterna noth and pubic sym-

physis, etc Crown to rump and rump to heel ratio is 

also a significant dimensional relationship. In the 

present study length of forearm and hand of various 

subjects is measured anthropometrically for estima-

tion of stature and the existing literature reveals that 

it is 5/19 of the stature.  

Material and Methods: 
The study was conducted at Ganesh Shankar 

Vidyarthi Memorial Medical College, Kanpur (Uttar 

Pradesh) under department of Forensic Medicine on 

200 healthy male medical students of the age group 

ranging between 18-25 years irrespective of caste, 

religion, dietary habits and socioeconomic stature etc. 

The subjects having any disease or deformity were 

not included in the study. The left handed subjects 

were also excluded. 

The subjects were examined anthropometri-

cally in respect to their height and the length of fo-

rearm with hand. The height was measured between 

vertex and heal on floor using stadiometer in standing 
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posture of the subjects with barefoot with head 

oriented in eye-ear-eye (Frank fort) plane. The length 

of Forearm and hand was measured between tip of 

olecrenon process of ulna and the tip of middle finger 

of Left hand of the subjects using sliding caliper as 

well as standard measuring tape. The measurements 

were taken where the pronated and forearm were 

placed on flat, hard and horizontal surface with ex-

tended and abducted fingers but without any abduc-

tion adduction, flexion or extension of wrist-joint so 

that the forearm was directly in longitudinal axis with 

the middle finger. 

All the measurements were taken between 

11.00 am to 02.00 pm by the same observer i.e. au-

thor number one. 

Observations: 
The stature varied from 149.13cm to 

177.33cm with mean value 164.97cm and the stan-

dard deviation 5.52 cm. On the other hand length of 

the forearm and hand varied from 38.25cm to 

45.48cm with the mean value 45.47cm. 

The observations in respect to the caste, re-

ligion, dietary habits, socio-economic strata, height 

and length of forearm and hand vise distribution are 

as stated below vide Table No. 1 to Table No. 7 

Discussion: 
Estimation of stature is an important para-

meter in medicolegal examinations and anthropologi-

cal studies. Morphology of forearm and hand helps in 

estimation of stature therefore the study was carried 

out to investigate the relationship between the stature 

and length of forearm and hand. Effect of hand do-

minance on hand measurement has been suggested 

therefore uniformly left extremity was selected. Di-

urnal variation also plays a significant role in the 

anthropometric measurement hence at the result of 

measurement were taken at a fixed time. 

The multiplication factor was calculated and 

the accuracy of the estimated height was checked by 

comparison with the actual stature. Similarity of the 

results indicates that the length of forearm and hand 

provides an accurate and reliable means for estima-

tion of stature of mutilated body of an unknown indi-

vidual.  

Conclusion: 
200 young and healthy male medical students aged 

18 to 25 years having no disease of deformity were 

examined anthropometrically in respect to their sta-

ture and length of forearm and hand irrespective of 

their caste, religion, dietary habits and socio-

economic strata. 

The height was measured by stadio-meter in 

standing posture of the subject with barefoot, whe-

reas the length of forearm and hand was measured as 

a distance between the tip of olecrenon process and 

the tip of middle finger using sliding caliper and 

standard measuring tape. The dimensions were taken 

by the same person at fixed time. 

The stature varied from 149.13cm. to 177.33 

cm. with mean value 164.97cm. and the standard 

deviation 5.52 cm. on the other hand length of fo-

rearm and hand was found to be 45.47 cm. and mul-

tiplication factor is calculated as 3.859. Therefore, 

the stature can be calculated using following formula: 

Stature=Length of forearm and hand × 03.859+ 2.5 

cm. 
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Table No. 1 

Age wise distribution of the cases 
   Age Group           Subjects 

 No.  % 

  18-19 20  10 

  19-20 24 12 

  20-21 34 17 

  21-22 36 18 

  22-23 32 16 

  23-24 28 14 

  24-25 26 13 

  Total 200 100% 

 

Table No.4 
Distribution of cases in respect to the dietary ha-

bits 

Table No.6 

Age group-wise height of the cases 

Age group No. of cases Average height 

18-19 20 150.17 

19-20 24 164.437 

20-21 34 164.647 

21-22 36 163.0833 

22-23 32 165.8531 

23-24 28 165.875 

24-25 26 166.530 

 
Table No. 7 

Age group wise length of forearm and hand 

 

Age grouping Subjects 

 No.  % 

18-19 20 10% 

19-20 24 12% 

20-21 34 17% 

21-22 36 18% 

22-23 32 16% 

23-24 28 14% 

24-25 26 13% 

 

Table No. 2 

Caste wise distribution of the cases 

 Age group   Brahmin  Kshatriya Vaishya  Kayastha  Other  Total  

18-19 02 01 03 01 13 20 

19-20 03 02 01 02 16 24 

20-21 05 03 07 05 14 34 

21-22 01 02 03 04 26 36 

22-23 03 05 04 01 19 32 

23-24 02 02 02 03 19 28 

24-25 04 03 03 05 11 26 

Total  20 18 23 21 118 200 

Table No. 3 
Religion wise distribution of the cases 

 Age group                        Hindu  Muslim Sikh Bodh Jain  Christian   Total 

18-19 16 1 1 - 2 - 20 

19-20 19 2 - - 3 - 24 

20-21 33 - - - 1 - 34 

21-22 27 3 2 1 2 1 36 

22-23 28 1 - - 3 - 32 

23-24 20 - 1 - 7 - 28 

24-25 19 - 1 1 5 - 26 

Total  162 7 5 2 23 1 200 

Age  

group 

Vege- 

tarian 

Non-

vegetarian  

Average Total  

18-19 08 04 08 20 

19-20 06 07 11 24 

20-21 09 04 21 34 

21-22 07 05 24 36 

22-23 09 11 12 32 

23-24 11 03 14 28 

24-25 03 09 14 26 

Total  53 43 104 200 



 

ISSN 0971-0973  J Indian Acad Forensic Med, 32(1) 

 

65 

  
Table No.5 

Distribution of cases in respect to the socio-economic strata 

 

Age group                                Socio economic strata Total  

I II III IV V   % 

18-19 02 01 10 05 08 04 - - - - 20 10 

19-20 03 1.5 11 5.5 10 05 - - - - 24 12 

20-21 04 02 14 07 16 08 - - - - 34 17 

21-22 05 2.5 15 7.5 16 08 - - - - 36 18 

22-23 04 02 16 08 12 06 - - - - 32 16 

23-24 07 3.5 09 4.5 12 06 - - - - 28 14 

24-25 05 2.5 08 04 13 6.5 - - - - 26 13 

Total  30 15 83 41.5 87 43.5 - - - - 200 100 
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Original research paper 

 

Fatal Burn Injuries in Accidental Vehicular Crush  

 A Medicolegal Study 

 
*Dr. Putul Mahanta 

 

Abstract 
Vehicle explosions result deadly fires which causes loss of many lives. This study explores the way of 

identification of sixteen fatal burnt bodies following a vehicular crush where identification was so difficult because 

of incineration of few cases. The victims were mainly of lower socio-economic, under graduate, bachelor group and 

businessmen by profession. The common age group was 21-30 years with a male and female ratio 9:1. Urban was 

the place of incidents and that too at 10 pm at night in the month of December with heavy truck as offending vehicle 

was the classical features of this study. From the observations and analysis of the incident with due consideration of 

environmental factors, vehicular conditions like operation of old ill maintained vehicles in high speed in a restricted 

area, in coordinated functioning of various traffic control agencies at night etc, certain aetiologies are elicited and 

their preventive measures are suggested. 

 

Key Words: Burn Injury, Vehicular Crush, Identification, Contributory Factor 

 

Introduction: 
Thousands of people suffer severe burn inju-

ries each year and hundreds more lose their lives. 

Burn injuries occur on the job, at home, and on the 

roads as a result of faulty equipment, negligence, and 

uncontrollable circumstances. Burn injuries are cost-

ly, result in permanent scars as well as lifelong dam-

ages and death as usual. 

Vehicle explosions cause serious, deadly, fires. Ve-

hicle explosions are commonly caused by faulty 

equipment, leaks, electrical malfunctions, and other 

defective automotive equipment. Explosions fueled 

by flammable liquid leaks (gasoline leaks, etc.) are 

additionally dangerous. Vehicle explosions result in 

the deaths of hundreds of people each year and injure 

thousands more. 

The pathologist is frequently asked to perform an 

autopsy to aid in the investigation. The majority of 

deaths from burns are results of accidents. 

These accidents involve all ages, but more commonly 

the aged and children. Multiple fatalities from burns 

may also result from plane crashes or automobile 

accident. [1] 
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Worldwide there are approximately 5.2 mil-

lion deaths from injuries every year and non-fatal 

injuries account for about one-tenth of the global 

burden of disease. Injuries may be divided into two 

categories: unintentional injuries, including road traf-

fic injuries, drowning, burns, poisoning and falls; and 

intentional injuries, which result from deliberate acts 

of violence against oneself or others. [2] 

Incident History: 
An old ill-maintained cruiser (car) contain-

ing 16 passengers, driven by a old driver with a speed 

of 90 mph. The driver attempting to slow his car 

down after encountering the smoke and fog swerved 

suddenly to miss a vehicle parked on the undivided 

highway near the city of Guwahati, Assam, India in 

the month of december striking head on a heavy truck 

at about 10 PM. In this collision, the car was pushed 

under the heavy truck, where the car then burst into 

flames. The drivers of the truck got out and raced 

over to the car and pulled its driver out of the burning 

car, likely saving that driver's life. All the 16 persons 

lost their live. All the death cases were sent to the 

Department of Forensic Medicine, Gauahati Medical 

College by the police for autopsy.  

Aims of Investigation: 
The medicolegal investigation of these cases 

of burns in vehicular crushing was aimed at answer-

ing the following questions as stated by Abdullah 

Fatteh. [1] 

Was the person alive before the fire started?  

Did the burns cause death? If death was from causes 

other than burns, did the burns contribute to death? 

Were there any natural diseases or injuries that could 

have caused death or contributed to it? Were the 

burns sustained accidently or did the person commit 

mailto:drputulmahanta@yahoo.com
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suicide?  Was death a result of crime? Was there any 

attempt to conceal crime? What was the cause of the 

onset of fire? What was the source of fire? What evi-

dence was found to identify the decendent? 

Material and Methods:  
Personal belongings of all the 16 victims present 

as per informants as well as informations collected 

from scene visit were documented and compared in a 

specially designed proforma.  

 Basic informations from relatives / police about 

their belongings, physique, relative position in-

side the vehicle etc. 

 A meticulous external and internal examination. 

 Routine photographs.[ X-ray was advised]. 

 Biological method for identification (e.g. DNA 

analysis). 

 Blood/visceras for alcohol and CO etc.  

 Histopathological examination (HPE) of availa-

ble skin/tissues.  

Observation and Result: 
1. Age: The most common age group involved was 

21-30 years for 28% followed by the age group 

of 31-40 years (20%). 

2. Sex: In this present study male outnumbered 

(90%) the female (10%). 

3. Occupation: It was observed that most of the 

victims (30%) were the businessmen followed by 

the student group of 29%. 

4. Educational background: A total of 30% cases 

were belonging to under graduate group fol-

lowed by graduate for 25%, illiterate for 20% 

and other 25%. 

5. Marital status: A higher incidence for 52% of 

death was observed in bachelor group followed 

by marital group for 48%. 

6. Socio-economic condition: A 64% cases were 

observed amongst lower socio-economic group 

followed by middle class for 30% and other for 

6%. 

7. Time and place of incident with offending 

vehicle: It happened on undivided highway near 

the city of Guwahati, in the month of December 

striking head on a heavy truck at about 10 PM. 

8. Injuries: All the cases were burnt to various 

degrees and 10 were incinerated with missing of 

body parts at places [Figure 1, 2, 3]. A cherry-

red coloration of mucous membranes and blood 

and internal organs. Soot particles were present 

over tracheo-bronchial tree. Some of the viscera 

were burnt and missing, others partially roasted. 

No visible injuries including fractures found 

apart from burn injuries.  

9. Survival period: The present study describes 

death of 90% on spot, and 10% on way to hos-

pital. 

10. Laboratory investigation: Laboratory investi-

gation for CO and for alcohol etc found negative. 

Tissues preserved for DNA analysis were sent to 

Forensic science laboratory. The Histopatholog-

ical examination [HPE] of available skin tissues 

shows findings of vital reaction like necrotic tis-

sues, capillary dilation, cellular infiltration, gas 

inside the vessels, hemorrhages etc [Figure 4, 5]. 

11. Causes of death: 90% of the cases died follow-

ing neurogenic shock followed by hypovolemic 

shock for remaining 10% cases that died on way 

to hospital or in hospital. 

 
Fig. 1 

Partly incinerated body in pugilistic attitude with 

missing parts of it 

 
Fig. 2 

Incinerated body with missing parts of it 

 
Fig. 3 

Partly incinerated body in pugilistic attitude with 

missing parts of it 
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Fig. 4 

Microscopic slide of available skin/tissue with di-

lated capillaries, tissue necrosis and cellular infil-

trations 

 
Fig. 5 

Microscopic slide of available skin/tissue showing 

tissue necrosis, cellular infiltration with dilated 

capillaries 

Discussion:  
Burn injuries have been a major cause of concern 

since prehistoric days to the present era of modern 

medicine. Road traffic fatalities as a result of burn 

following vehicular crush is not very uncommon and 

was an agreement with a similar type of incident that 

has reported in Pierce County. [3] Scene visit also 

revealed informations regarding the cause of fire and 

the site of origin of the fire. The overall study of the 

circumstances of death at the scene has given infor-

mations concerning the manner of death.  

Correlating informations furnished by informants 

with autopsy findings, including dental and available 

medical records, routine photographs etc has helped 

in identification of all the incinerated victims and 

were found accurate, economic and rapid methods of 

identifying badly burned victims in this bus accident 

and is of agreement of Martin-de-Ias-Heras et al. [1, 

4] 

The general belief that burns usually occur at the two 

extremes of age, indicating the accidental nature of 

infliction does not hold true in the present investiga-

tion where the majority of cases belongs to second or 

third decade of life and the same findings were re-

ported by Martin A. Crore et al [5] and L.P.H. Lee-

nan et al [6] and they described involvement of mean 

age of 30 and 28 years respectively. 

The male dominance over female in this presentation 

was also reported by Martin A. Crore et al [5], L.P.H. 

and Leenan et al. [6]  

The majority of the victims were belongs to lower 

socio-economic group which tallied with the findings 

of Jhanjee Akash. [7] Their inability to have satisfac-

tory transportation as well as treatment may also play 

a role besides exposing them self to the risky envi-

ronment in search of job etc. 

The present study also describes the location of urban 

area which is an agreement of Norman L.G.[8]
 
in 

United States, Nedd Willard [9] and Environment 

Deptt
 
[10]. 

Furthermore Smith B.H.et al [11]
   

also reported that 

the most common time of vehicular accident is in 

between 9pm to 12 am. The reason for this includes 

insufficient light, disobeying traffic rules and less 

number of on duty traffic police during the night 

time. 

Being the cold, foggy December month and that to 

near to the great river Brahmaputra the vehicle was 

driven at about 90 mph. The road has a posted speed 

limit of 55 mph. In the evening of the incident the 

temperature was 12
0
C and conditions were foggy 

with no wind. White smoke emitting from a nearby 

industries had migrated to a low lying area on the 

highway, mixing with fog, and creating near zero 

visibility conditions. This incident is in agreement 

with NIOSH. [12] J. Chandra et al [13]
 
and

 
R. Chan-

dulal [14] also reported that heavy truck to be the 

common offending vehicle in road traffic accident 

which is well tallied with this incident of vehicular 

crushing. Furthermore a total of 90% cases died on 

spot in this present study. Majority of the cases died 

following neurogenic shock followed by hypovolem-

ic shock for remaining 10% cases that died on way to 

hospital or in hospital. This emphasized the fact that 

these victims need emergency medical care on the 

spot and rapid transportation to trauma centre. This 

tallied well with the findings of “The Lancet” [15]
 

and Paul Almasy. [16] The study conducted by S. 

Sevitt [17] has also reported that majority of accident 

victim died at the scene of accident. K. E. Daly et al 

[18] reported that majority of deaths due to multiple 

injuries occurred before arrival at hospital. This acci-

dental burn is in agreement with Sharma BR et al. 

[19]                                                      

In this present study following factors played a con-

tributory role which is an agreement of NIOSH [12] 

investigators in an investigation of similar type of 

motor Vehicle Crash: (a) Inability to establish traffic 

control on both sides of an undivided highway, (b) 

Ineffective coordination among the multiple agency 

response, (c) Migration of fog and smoke mixture 

onto the highway and (d) Operator of the car not ad-
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justing manner of vehicle operation during poor visi-

bility. 

Pre-incident planning that includes agreements 

formed by a coalition of all involved parties such as 

mutual aid fire departments, emergency Medical Ser-

vices (EMS) companies, police, and highway de-

partments may save valuable time, present a coordi-

nated response, and provide a safer emergency work 

zone. [20] 

Conclusion: 
To prevent such fatalities of burn in vehicular acci-

dent there should have a combined co- ordinated ef-

fort from all concerned. Following steps may be of 

helpful in its prevention:  

 Allow well maintained, good conditioned vehicle 

to operate. 

 Strict legislation to ban on drugs (including al-

cohol) on driving. 

 Issuing driving licenses strictly to those medical-

ly fit persons. 

 Increase awareness about safety traffic measures 

including speed limit. 

 Increase vehicular engineering to prevent crashes 

i.e. mandatory provision of Fire Extinguisher 

with each and every vehicle. 

 Multidisciplinary approaches for accurate and 

quick management and rehabilitation.  
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Case Report 

 

Floating Thromboembolism: A Case Report 

 
*NT Satish, **S Harish, ***Sulatha Kamath, ****Jayanth SH 

 
Abstract 

Medico legal autopsies are conducted in cases of sudden unexpected deaths, primarily to establish the cause 

of death. In cases where deaths have occurred in apparently healthy individuals, deaths under suspicious circums-

tances or who have sustained injuries, pulmonary embolism forms the principal cause of sudden unexpected death. 

Pulmonary thromboembolism (PTE) is caused when thrombi are detached from the deep vein of the lower leg. The 

most important causes for incorrect diagnosis are failure to suspect Pulmonary Embolism, and the protean nature of 

the disease. Presentation is often “atypical”. Signs and symptoms are frequently vague and nonspecific and rarely 

“classic”.  In more than 95% of cases, venous emboli originate from deep leg vein thrombi above the level of the 

knee. Most pulmonary emboli (60 to 80%) are clinically silent because they are small. Remarkable differences ac-

tually exist concerning the point of origin and the final localization, as well as the size and age of thromboemboli, 

the presence or absence of pulmonary infarction, and the underlying pathology. This paper highlights a rare case of a 

young individual with minor injuries who succumbed to pulmonary thromboembolism. 

 

Kew Words: Pulmonary Thromboembolism, Autopsy, Road Traffic Accident 

 

Introduction: 
Sudden deaths are mostly natural deaths, 

which occur immediately or with in 24hrs of the on-

set of terminal symptoms which may be totally dif-

ferent from the symptoms he was suffering. Pulmo-

nary embolism is the most under diagnosed cause of 

death where no autopsy is performed. Incidence is 

20-30 per100000 hospital admissions and fatality is 

2% to 6%. In United States, patients with deep ven-

ous thrombosis, only70% suffered from symptoms 

and 30% were asymptomatic. 

Pulmonary embolism accounts to 50,000 

deaths/year in United States alone and is one of the 

most common preventable hospital deaths. Death is 

often linked with missed /delayed diagnosis which 

points to the importance of clinical suspicion for suc-

cessful management.  

Deep venous thrombosis first became asso-

ciated with long periods of sitting during World War 

II, where accelerated rates of fatal embolisms were 

suffered by Londoners sitting in deck chairs in air 

raid shelters. 

 

Corresponding Author: 
*Faculty, Deptt. of Forensic Medicine, MS Ramaiah 

Medical College 

E mail ID: nsatish302@gmail.com 

* Faculty, Dept of Forensic Medicine,  

** Prof & Head, Dept of Forensic Medicine  

***Faculty, Dept of Pathology,  

**** Post Graduate Student,  

Dept. of Forensic Medicine 

Pulmonary thromboembolism has also de-

veloped after 3 to 4 days of prayer in the same posi-

tion as part of excessive religious activities. [1] 

Recently pulmonary thromboembolism has 

developed after long haul of air travel (economy 

class), and other mechanisms associated with travel, 

occupation, hobbies and other life styles, such as eth-

rombosis, [2] seat immobility thrombosis etc. 

Right sided heart thrombi may develop within the 

right heart chamber or the peripheral venous clots 

that accidentally lodge in right heart structures on 

their way to lungs.  

Type B thrombi attach to atrial or ventricu-

lar wall indicating that they are probably of local ori-

gin, whereas type A thrombi  with worm like shape 

are extremely mobile and are  from peripheral venous 

system, and may cause cardiovascular collapse when 

entrapment occurs. [3]  

The association of disease with trauma may 

have criminal aspect or involve compensation bene-

fits for relatives; this is quite often encountered in 

circumstances, where there has been possible correla-

tion of emotions or excitement with sudden death. 

At times it will be difficult for forensic ex-

pert to opine when the trauma per se is not fatal or 

when the lesion found at autopsy is compatible with 

life and also when death occurs after few days of the 

event in an ambulatory young individual as in this 

case.  

In the present case we have come across a 

relatively rare floating atrial thrombus from peripher-

al vein, seen only in 4-18 %of patients presenting 

with acute pulmonary embolism. 

 

mailto:nsatish302@gmail.com


 

ISSN 0971-0973  J Indian Acad Forensic Med, 32(1) 

 

71 

Case History: 
On 27/11/08, the deceased, a pillion rider 

said to have sustained injuries when the motor cycle 

collided with an auto rickshaw. He was treated at a 

nursing home as out patient. On 1/12/08 around 2 

AM in the night the deceased is said to have com-

plained of breathlessness and burning sensation in 

epigastria with profuse sweating. Patient was treated 

at local nursing home and was referred to M S RA-

MAIAH HOSPITAL, Bangalore. Past and drug histo-

ry were not contributory. 

Course in Hospital: 
Patient presented with the above mentioned 

symptoms at 11am on 1 -12 -08 and shifted to CCU. 

Investigations were done; ECG showed Q S in lead 

II, T wave inversion in lead III, Chest leads V 4-5. 

Screening ECHO was done at bed side and revealed 

dilated Right Atria and Right Ventricle, severe Right 

Ventricular dysfunction, a big clot in Right Atria 

proposing into Right Ventricle with fair LV function.  

D-dimer tested positive. 

Patient was treated with anti platelets and 

LMW heparin. Plan for surgery i.e. embolectomy 

was thought. At 2.45 PM patient developed severe 

hypotension and bradycardia, later he was put on 

ventilator, at 3.55 PM patient was declared dead de-

spite all resuscitative measures. 

Autopsy Findings:  

External Findings: 
Dead body of an adult male aged about 34 

years, measuring 5 feet and 10 inches in length, well 

built and moderately nourished; dark brown in com-

plexion. Eyes closed, pupils dilated and fixed post 

mortem staining present over the back, rigor mortis 

well appreciated all over the body. 

External Injuries: 
1. Abrasion, 20x5 cm present over outer aspect 

of right forearm covered with black scab. 

2. Abrasions, 8x3 cm and 2x1 cm present over 

front of left thigh and left knee respectively 

covered with black scab. 

3. Grazed abrasion, 8x4cms over left knee 

covered with black scab. 

4. Surgically sutured wound 6cms in length 

present, 2cms below left knee, on dissection 

wound was muscle deep with extravasation 

around. 

Internal Injuries: 
 Lungs-Both lungs edematous, cut section- 

right lung shows small thrombi adherent to 

the pulmonary arterial branches 

 Heart-weighs 600gms, left ventricle wall-

thickness-1.5 cm. Right ventricle wall 

0.5cm. 

 On dissection a worm like thrombus in right 

atria propping into right ventricle through 

tricuspid valve was seen.  

 Coronaries-patent 

 Aorta-intact 

 Stomach- contains 50 ml of dark colored 

fluid, no unusual smell, mucosa normal. 

 Other organs were intact and congested. 

Histo-pathological Report: 

Gross Examination: 
 Lungs - Right lungs 600gms, external sur-

face shows grey with white areas (infarc-

tion). Cut section shows blood vessels filled 

with clots. 

 Left lungs-500gms, Cut section shows blood 

vessels filled with clots. 

 Heart- Left ventricle hypertrophy, right ven-

tricle, coronary vessels, aorta- unremarka-

ble. 

Microscopy of Lungs shows pulmonary edema 

and foci of infarction. Some of the smaller pulmonary 

arterial branches show recent thrombi. Blood vessels 

in hilar regions show postmortem clots. 

Cause of Death:  
“Death is due to respiratory failure as a re-

sult of thromboembolism consequent upon injuries 

sustained.” 

Discussion:  
An embolus is a detached intravascular sol-

id, liquid, or gaseous mass that is carried by the blood 

to a site distant from its point of origin. Almost all 

emboli represent some part of a dislodged thrombus, 

and hence the commonly used term for this condition 

is thromboembolism. The age and sex, incidence rate 

for persons 15 years or older is 149 per 10,000.The 

overall age incidence rate is higher for men than for 

women, and PTE accounts for an increasing propor-

tion of VTE for both genders as age increase .The 

VTE incidence in hospital patients is over 100times 

greater than that among people not in the hospital 

Thrombosis is the process of solid mass in 

the constituent of flowing blood, the mass itself is 

called thrombus. Virchow‟s triad- endothelial injury, 

alteration in flow of blood, hypercoagulability of 

blood plays important role in the formation of throm-

bus. [4]  
The most common sites of thrombosis are in 

deep femoral, popliteal and posterior tibial veins; 

other veins such as the venous sinuses of dura mater 

or sub-clavian or axillary veins, external and internal 

iliac veins, prostates plexus, uterine and ovarian 

veins. 
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Risk Factors [5] 
Venous 

stasis 

Endothelial 

injury 

Hypercoagulability 

Prolonged 

L.L. immo-
bility 

Previous 

D.V.T. 
Primary Secondary 

Bed rest Femoral IV 

Catheter 

Factor V  

leiden  

mutation 
Hyper-

homo-

cysteinemia 

Anti phos-

phor-lipids 

antibody 

Surgery Hip surgery 
 

Prothrombin  
G-A20210  

gene variant 

Malignancies 

Pregnancy Strenuous  

muscle activ-
ity 

Protein C & 

S deficien-
cies. 

 

Heparin  

induced 
thrombo-

cytopenia 
(H.I.T) 

CHF,  

Trauma to 

bones/soft 

tissues 

 

 

 

Anti throm-

bin III defi-
ciency. 

 

 

Rarely Long 

haul air travel 
Ethrombosis 

Injury to the tissues, especially the legs and 

pelvic region may cause local venous thrombosis in 

the contused muscles or around fractured bones caus-

ing detachment of embolus to the distant organs. 

Tissue trauma increases the coagulability of the blood 

for several weeks, the peak being between one and 

two weeks. 

The injury may confine the victim to bed, ei-

ther because of general shock and debility or because 

of the trauma. Trauma itself necessitates recumbency 

as in head injuries, trauma or injury affecting the 

legs. In either case recumbency leads to pressure on 

calves and immobility causes reduced venous return 

and stasis because of lessened muscular massage of 

leg veins. The common result is thrombosis of deep 

veins of legs, which can extend proximally into pop-

liteal and femoral vessels, forming a dangerous 

source of venous thromboemboli.  

A large embolus in the pulmonary trunk of-

ten produces a noticeable fullness before the vessel is 

opened. The embolus which blocks the pulmonary 

trunk causes death in few minutes due to vagal inhi-

bition, acute asphyxia or right heart failure. Infarction 

of lung is seen when the broncho pulmonary segment 

or vessel   is blocked. [4] 

Among patients with acute pulmonary em-

bolism, the right heart thrombi is usually found in 

those who are hemodynamically compromised, it is 

also a marker of worse prognosis in apparently stable 

patients. Patients with type A thrombi have a very 

poor prognosis with high mortality of 44% with se-

vere and fatal pulmonary embolism. The common 

result is thrombosis of the deep veins of the legs, 

which can extend proximally into the popliteal and 

femoral vessels forming a dangerous source of ven-

ous thromboli. Small emboli may break off and im-

pact in more peripheral branches of pulmonary arte-

ries. [3] 

Ethrombosis is a newly recognized variant 

of DVT, caused by sitting at computer for long pe-

riods of time. The first case of ethrombosis, which 

accured in Newzeland man who developed DVT sit-

ting at a computer fore 18 hrs a day. [2] 

Some studies have shown that there is little 

evidence that pulmonary embolism originates from 

DVT of peripheral veins .This lack of association 

between PE and DVT has four possible explanations 

(a) diagnosis tools for DVT  are insufficiently sensi-

tive to detect (b) Many clots originate in the upper 

limbs and upper clots are missed as we focus on low-

er limbs (c) Clots formed in lower limbs veins do not 

break  off rather dislodge completely and embolise to 

the pulmonary circulation without leaving residual 

clot in periphery  (d) clots  in the pulmonary circula-

tion appear de novo and are unassociated with peri-

pheral DVT. [6]  

In this case the victim had soft tissue trauma 

to leg in the form of laceration and contusion of mus-

culature leading to local venous thrombosis and later 

on detachment as emboli to lungs.   

Complications of Embolism:  
1) Sudden death 

2) If delayed mimics M I  

3) If numerous causes acute cor-pulmonale/ acute 

RHF  

4) Pulmonary infarction  

5) Pulmonary hemorrhage 

6) Resolution 

Medicolegal Aspects of Pulmonary Em-

bolism: [7] 

Pulmonary embolism is the most under di-

agnosed condition, several investigations into the 

medico legal aspects have been made and the peak 

occurrence is at about two weeks after trauma. 

Knight‟s survey shows more than ¾ of the 

victims had predisposing factors such as injury, sur-

gical operation or immobility in bed. But the remain-

ing ¼ were ambulatory and apparently health. This 

has important medico legal implications because if 

fatal pulmonary embolism can strike an appreciable 

proportion of the population who have not suffered 

one of the recognized predisposing factors then the 

cause –effect relationship after trauma is weakened.  

If the standard  of proof in criminal trial 

must be proved beyond reasonable doubt, then the 

fact that up to 20% of pulmonary embolism deaths 

have not  followed trauma/ immobility, must surely 

remove the cause-effect relation ship from near cer-

tainty to mere probability, which is not sufficient for 

criminal conviction and hence the decisions vary 

from case to  case. In our case the victim had history 

of trauma i.e. laceration of.  

After lung dissection, the source of embolus 

must be sought, usually it is seen in femoral vessels, 
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and then leg dissection for thrombosed vein should 

be sought, to look into the residual thrombus because 

the large part of thrombus from the source might 

have been detached, alternatively transverse/ longitu-

dinal incisions can be made into the calf to examine 

the deep veins. 

Dating of pulmonary embolism and deep 

vein thrombosis Dating has a considerable medico 

legal importance as to know whether a pulmonary 

embolus arose prior/subsequent/after traumatic event. 

Major difficulty is that the embolus may be of most 

recent addition to an extending venous thrombosis 

that is considerably older. Thrombo-endothelial junc-

tion, residual thrombus in leg vein, segment of 

thrombosed vein with adjacent muscle gives informa-

tion regarding age of thromboembolism. 

Histological dating: 
A. Platelet and RBC appearance gives no useful 

information 

B. Phosphotungstic acid- haemotxylin staining 

shows 

i. Fibrin as purplish strands on 1
st
 

day.  

ii. Meshwork of strands and 

sheets by 4
th

 day. 

iii. Deep purplish fibrin by 2 

weeks 

iv. By 25
th

 day begins to absorb. 

C. Martius scarlet blue stain show the early 

pink fibrin-fringed by scarlet in about a 

week 

D. Endothelial proliferation useful in 1
st
 week 

E. Fibroblasts begins to appear by 2
nd

 day & is 

maximum by 2
nd

 to 3
rd

 week, elastic fibers 

appear not before 28 days, but maximum 

density in about 2months 

F. Haemosiderin, blue granules demonstrated 

by Pearl reaction may be seen by the end of 

1
st
 week and reach maximum by 3weeks 

G. Capillaries appear on 2
nd

 day as buds and in 

next three months substantial canalization 

occur, full lumen restoration occurs by 6-12 

months 

H. Leucocytes are inconsistent markers, poly-

morphs starts appearing by 1
st
 day followed 

by mono nuclear cells. 

I. Covering of thrombus surface by endothe-

lium is rapid and may begin on 1
st
 day and is 

completed with in few days. Various authors 

have given 24-72 hrs as the time required, 

usually the size of thrombus surface matters. 

Conclusion: 
Pulmonary thromboembolism remain a  po-

tentially deadly and common event, which may 

present in various ways and is one of the most under 

diagnosed and missed cause of death, which is usual-

ly detected at autopsy . Early detection and clinical 

suspicion can prevent death from pulmonary embol-

ism.  

In cases of pulmonary thromboembolism 

following some time after injury or period of immo-

bilization, the condition can occur spontaneously and 

therefore the injury may not cause
 
death, 

9 
but litera-

ture and our study has shown that minimal injury 

with mobility can also lead to thrombosis and detach 

as emboli. Hence the emboli should be traced to its 

source and dating of emboli should be sought to de-

termine whether pulmonary embolus arose prior to or 

subsequent to traumatic event. 
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Fig No. 1 

Abrasion right forearm 
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Fig No. 2 
Surgically sutured wound and abrasions on left 

lower limb 

 
 

Fig No. 3 

Emboli at Tricuspid valve 

 
Fig No. 4 

C/S of lung showing pulmonary arterial branches 

with small thrombi 

 

Fig No. 5 

Slide showing areas of pulmonary infarction 

 
 

Fig No. 6 

Slide showing recent thrombus 
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Case report 
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Abstract 
In severe conflagration the terminal state of the body often does not reflect the condition at the time of 

death. Some-times death might have occurred before any heat reaches the body and the death might have been 

caused by inhalation of smoke. It is difficult or rather impossible for the forensic expert to determine the extent of 

ante-mortem damage caused by flames. The classical distinction of “red flare or vital reaction” are usually absent in 

such cases. 

Destruction of the victim by fire is one of the oldest methods used by murderers to conceal their crime, and 

hence every death by burning require the most meticulous medico-legal scrutiny. Here we report an unusual cases of 

heat induced morphological changes in brain in a 60 years male, who was addicted to alcohol and smoking and 

found burnt on his bed in a locked room from inside. Typical vital reaction was not appreciable anywhere on the 

body so as to frame the opinion in favour in ante-mortem burns but on of dissection of skull certain unusual gross 

pathological finding was observed which helped in framing the opinion in favour of “Death due to accidental ante-

mortem flame burns”. 

 

Key Words: Heat haematoma, Carbon Mono-oxide poisoning, Postmortem Artefact 

 

Introduction: 
When a head has been exposed to severe ex-

ternal heat sufficient to burn the scalp and perhaps 

the skull , blood may be extruded from the diploe and 

venous sinuses into the exradural space to produce a  

„heat haematoma‟. The mechanism is obscure, but 

may be the result of blood being boiled from diploe 

layer of bone through emissary veins, or shrinkage of 

the brain may aspirate blood from the skull. The false 

haematoma is brown and friable, and the adjacent 

brain shows hardening and discoloration from the 

heat. 

The importance of artifact is that may be 

mistaken for a true epidural bleed from a head injury, 

and may mislead the forensic pathologist and investi-

gator into thinking that the fire was started criminally 

to cover up a fatal assault. 
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As most instances are seen in conflagration 

in building, there is often a significant level of car-

boxyhaemoglobin in the body if the death occurred 

when the fire was in progress. This should be of the 

same concentration in the heat haematoma as in the 

peripheral blood; if the victim suffered a head injury 

before fire started, then there should be little or no 

carboxyhaemoglobin in the haematoma. 

Case Profile: 
A burnt body of a male was referred to the 

department of Forensic Medicine for expert post mor-

tem opinion. Police inquest revealed that the burnt 

body was of an identified male aged about 60 years; 

He was addicted to alcohol and smoking. The body 

was found in lying position on a burnt bed with the 

door of the room bolted inside. 

Autopsy Findings: 
 An autopsy was performed on the same day. 

The whole body displayed as pugilistic attitude, 

blackened, at places charred with loss of skeletal 

structure leading to absent feet, hand and lower 1/3 

part of lower limb, the back was severely burned to 

the III or IV degree (Figure-1). Severe artifactual 

lacerations were seen in the skin of the chest, abdo-

men of various dimensions without any sign of vital 

reactions. 

 The scalp was almost burned away and was 

not accomplished by any sign of intury; The charred 

skull was opened by traditional chisel and hammer 

method. The left part of the head was burned more 

severely than the right part, although skull fracture 

due to a mechanical force was not found. Interesting-

ly a mass of size 9.5 cm X 6.0 cm yellowish-white in 

color, which was obviously different from the brain 

mailto:mukesh_goyal03@yahoo.co.in
mailto:drrashmi03@gmail.com


 

ISSN 0971-0973  J Indian Acad Forensic Med, 32(1) 

 

76 

matter and heat haematoma was also seen on the du-

ramater of the parieto-occipital region. A horizontal 

section of the brain showed herniation of the cerebral 

tissue through a slit in the dura mater into the epidur-

al space. 

Internally: 
The color of tissues and the blood in the 

deeply located internal blood vessels were suggestive 

of carbon monooxide poisoning due to its appearance 

of cherry red color. This was confirmed by a quick 

test by adding 10% Sodium hydroxide solution to the 

blood in a tube and matching against a white back-

ground, its color remained pink in contrast to the 

normal blood, which immediately becomes brownish 

green. 

All the visceras were found healthy and 

congested except few change attributed to intense 

heat. Soot particle were found in the oral cavity adhe-

rent to the teeth tongue and pharynx, they were trace-

able up to the II
nd

 order bronchial tree divisions (Fig-

ure-2). They were also found embedded in the muco-

sa of the stomach.  

Histologically, H&E stain showed that the 

thermo-coagulated mass was cerebral tissue. The 

nerve cells and glial cells were also thermo-

coagulated, and the percellular and perivaucular 

spaces were conspicuously expanded. Neuropatho-

logical changes such as intracerebral hemorrhage, 

cerebral contusion and so on were not found. 

In view of history of the case visceras were 

preserved for chemical analysis to exclude any asso-

ciated poisoning and for determination of alcohol 

contents. The chemical analysis revealed the visceral 

alcohol content was 290 mg %. 

Discussion: 
Fire is commonly used to conceals homicide 

therefore while framing an expert opinion in such 

type of cases one must be very careful. In this case 

there were multiple lacerations of variable size and 

shape on chest and abdomen. This may lead inexpe-

rienced observer (such as police) to suspect that an-

temortem wound have been inflicted, and the fire 

being used to cover up a criminal offence. Which 

were due to heat, skin contracts markedly and splits 

often appears. Factually the heat skin contract and 

splits markedly leading to artifactual appearance sim-

ilar to lacerated wound but classically these heat split 

are limited to skin and subcutaneous fat. Where as 

true lacerated wound usually involves deep seated 

muscles. [1] Presence of haematoma in the skull 

strongly indicates its origin due to application of me-

chanical force, but heat heamatoma in the extradural 

space is another false lesion in severely burnt bodies. 

This heamatoma was found (Figure-3) in this case 

was “Heat heamatoma” and suggested mechanism for 

the development of heat heamatoma is escape of 

boiled blood from the venous sinuses into the dura 

which become spongy from gas bubbles and is tawny 

or chocolate brown color.  

The exterior of the skull overlying the heamato-

ma is charred, burnt away and are commonly found 

in frontal region. [2] The presence of a mass of size 

9.5 cm X 6.0 cm yellowish-white in color (Figure-4), 

which was obviously different from the brain matter 

and heat haematoma was also seen on the dura mater 

of the parieto-occipital region invites attention and it 

was possibly developed due to effect of intense heat 

which might have split the tense dura and allowed the 

brain tissue to ooze out into the large space into cra-

nium and it has formed a mass of yellowish white 

paste. This finding is also consistent with findings 

reported by T Kondo. [3]  

Therefore the possibility of trauma is also ex-

cluded[4].The presence of sooty particle upto the II
nd

 

order bronchioles and in the stomach coupled with a 

positive chemical spot test for carbomonooxide, 

strongly indicate that victim was alive before the fire 

begun. [1, 4]  
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Figure-1 

The whole body blackened, at places charred with 

loss of skeletal structure, burnt to the third or 

fourth degree 
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Figure-2  

Carbon soot particle adherent in tracheal mucosa 

 
Figure-3 

Heat heamatoma in the extradural space 

 

 
 

 

Figure-4 

Presence of a mass of yellowish-white in colour 

(cooked up brain tissue) 
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Case Report 

 

Death due to Airgun Injury: A Case Report 

 
*Dr.Y. Udayashankar, **Dr .M.P. Kumar 

 

Abstract 
In medicolegal practice, the examination of injuries is very important to solve the medicolegal problems 

like weapon identification, age of the injury, fatality, ante mortem or postmortem etc. Commonly the firearms are 

classified like rifled guns and smooth bored guns. Usually cases encountered are from these weapons. In these wea-

pons gun powder is used to propel the projectile. The preliminary knowledge of these weapons is important to iden-

tify the weapon. In case of airgun, compressed air is used to propel the projectile.  

               An airgun is a rifle, pistol or shotgun which fires projectiles by means of compressed air or gas in contrast 

to a firearm which burns a propellant. Most airguns use metallic projectiles called as pellets. The death due airgun is 

rare. The death that happened in this case is discussed in detail due to rarity of its kind. 

              During the injury examination, the analysis of the injury is important. Its size, shape, nature of margins, 

abrasions coller, grease coller, tattooing, soot, and burns are all to be noted in firearm injuries to decide the weapon, 

entry or exit wound etc. 

 

Key Words: Airgun, Firearm, Children, Death 

 

Introduction:  
In these air guns, compressed air is used to 

fire lead shots. They are commonly used for killing 

birds or in sports like bursting balloons in a fair. 

These lead shots have limited range. But if fired at a 

human body from a close range, they can penetrate 

and if they enter into vital organs like heart, death can 

occur. It may damage the eyes. [1] 

Because of their extremely light weight, 

loose velocity rapidly, becoming harmless in less 

than 100 yards. These are used for target shooting, 

sport activities; firearm training .However a modern 

airrifle can fire a pellet with accuracy up to ranges of 

at least 50 yards. Here the mass of the pel-

let/projectiles and velocity is low. [2] They are usual-

ly regarded as safe weapons. [3] 

Case History:  
During September 2009, a dead body of a 

boy aged 6 years was brought for post mortem ex-

amination with history of firearm injury. 

The police papers narrated that the boy had died in 

the JSS hospital Mysore, during treatment. 

The victim and assailant both are of younger age 

group-6 and 14 years respectively. (Both being 

kids).The victim belongs to scheduled caste commu-

nity and assailant to Muslim community. 
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Here the mass of the pellet and velocity is 

low and usually minor injuries are expected...And 

these Airguns are considered as toys in our society. 

Its use does not require any license .But serious inju-

ries can be caused at short range. 

Researchers at the university of Washington 

and Cincinnati schools of Medicine recently re-

viewed records of children admitted to three medical 

centers because of Airgun injuries from 1988 through 

1996.The results of the study were published in an 

article entitled ”Serious and Fatal Airgun Injuries: 

More than meets the EYE” in the journal PEDIA-

TRICS(1997:100-609-612). [4] 

Of the 101children studied 71%of the inju-

ries were UN intentional, 5%were assaults and 

1%was suicides. 

15%of the children required intensive care 

treatment. Over half required one or more surgical 

procedure. 38 had eye injuries (66%parmanent vision 

impairment), 14% injuries to neck, 15% to chest in-

cluding 3 to the heart and 19 had injuries to belly. 

Authors conclude that Airguns pose a signif-

icant risk of severe injury, permanent disability and 

even death. 

The editors of Medicinenet would add ---

what is the real purpose of these supposed toys we 

give to our children? Whose interests we really satis-

fying? Are we acting as responsible parents? [4] 

Conclusion: 
Death is possible with Airgun if the victim is 

of younger age group and at short range and if the 

pellet hits the vital areas like neck, chest, head and 

eyes. Therefore possession of airgun and its use 

should be with care. 

mailto:Email-drudayshankar.y@gmail.com


 

ISSN 0971-0973  J Indian Acad Forensic Med, 32(1) 

 

79 

References: 
1. Sharma RK. Concise Textbook of Forensic Medicine & 

Toxicology.2nd ed.New Delhi; Elsevier, A division of Reed 

Elsevier India Private Limited; 2008.p.84. 

2. Krishan Vij. Textbook of Forensic Medicine and Toxicolo-
gy: Principles and practice.4th ed.New Delhi; Elsevier, A di-

vision of Reed Elsevier India Private Limited; 2008.p.310. 

3. Dikshit PC. Textbook of Forensic medicine and Toxicolo-
gy.1st ed. New Delhi; Peepee Publishers and Distributors (p) 

LTD; 2007.p.184. 

4. http://www.Medicinenet.com/script/main/art.asp?articlekey=
628.   Kids and Airguns. Warning shots. 

 

Picture No. 1 

Abrasion due to pellet over the chin 

 
 

Picture No. 2 

Abrasion and Penetrating Injury due to pellet 

 
 

 

 

 

 

 

Picture No. 3 

Airgun Pellet 

 
 

Picture No. 4 

Blood in the Plural Cavity due to pellet injury 

 
 

Picture No. 5 

Extra-vasation of blood due to pellet injury 
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Review paper 

Postmortem Examination Cases of Cyanide Poisoning 

A Biological Hazard 
*Dr. K. Padmakumar, MD, DNB 

 

Abstract 
 Hydrocyanic acid and various cyanides are relatively common poisons both in suicide, accident and occa-

sionally homicide. Acute poisoning with cyanide is most often self administered as the swift and sure action is gen-

erally known. Accidental poisoning from inhalation of vapours due to fires in buildings or by the free gas liberated 

from some commercial processes is also known to occur. The preparations are rarely used with homicidal intent. 

Whatever be the manner of poisoning, in medical settings the persons involved in postmortem examination of cases 

of death of cyanide poisoning are exposed to significant degree of cyanide remaining in the body cavities and tissues 

of the deceased. This risk is not only for the persons attending postmortem examination but also for the first respon-

dents like police, rescue persons and also persons extending emergency care both outside and within hospital. Hy-

drocyanic acid is rapidly absorbed from all mucous surfaces and even from unabraded skin .Hence attending a case 

of cyanide poisoning involves a hazard of inhalation of cyanide gas from the victim The hazards involved in such 

situations are briefly reviewed. 

 

Key Words: Cyanide, Postmortem Examination, Biological Hazard 

 

Introduction: 
Hydrogen Cyanide (HCN) is one of the most 

toxic gases. It has been responsible for an extensive 

number of poisonings in a variety of settings includ-

ing chemical warfare, suicides, murders, occupational 

exposures, judicial executions and environmental 

exposures. Because cyanide salts are readily availa-

ble, they are used in intentional poisonings and such 

suicide cases represent the most common cyanide 

exposure in our country. 

The bitter almond smell of hydro cyanic ac-

id can be detected by sixty percent of population
.
 [1] 

The threshold for those persons who can sense the 

odor is estimated to be 1 to 5 ppm concentration in 

air. It is important to note that the sense of smell is 

rapidly paralyzed and those able to detect cyanide 

becomes insensitive to it after a short exposure
.
 [1] It 

should be stressed that even at high concentration; 

some individuals cannot smell HCN. The persons 

involved in transportation, management or postmor-

tem examination of cases of poisoning by ingestion 

of cyanide salts develop clinically significant cyanide 

concentration by inhalation of cyanide gas from the 

body of victim. Such Significant cyanide exposure 

and their implications are briefly reviewed here. 
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Cautions concerning the theoretical risk of 

the inhalation of toxic concentration of fumes by per-

sonals involved in the postmortem examination of 

cyanide poisoning victims are occasionally men-

tioned in the articles and standard texts. [2, 3]  

Such warnings  typically refer to victims in 

which poisoning was the result of ingestion of cya-

nide salts which, in reaction with gastric acid, could 

theoretically liberate hydrogen cyanide in sufficient 

amounts to pose  hazards not only to the forensic 

pathologists or assistants but also for the first res-

ponders (police men and members of emergency de-

partment). Inhalation of HCN produce a tightness of 

the throat, nasopharynx and the taste of hydrocyanic 

acid is noted on moist mucous membrane. [1]  

Full recovery usually follows non fatal ex-

posure of hydrogen cyanide. The author could appre-

ciate the smell in suspected cases of cyanide poison-

ing as that of crushed tapioca leaves and he used to 

develop headache and pharyngeal irritation which 

gets relieved on the next day. They all confirmed as 

cases of cyanide poisonings by chemical analysis.  

A former colleague of Bernard knight be-

came ill and was temporarily disabled shortly after 

conducting an autopsy on a suicide case who had 

swallowed a massive amount of potassium cyanide. 

[4] Presumably he had inhaled HCN from the sto-

mach contents when examining the viscera. 

A case study was reported in the literature 

which studied the degree of biohazard from cyanide 

remaining in body cavities or tissues or both of the 

deceased. [5] The toxicology analysis of blood of the 

deceased was done and revealed a blood cyanide 

concentration of 29.5 microgram per ml. Blood sam-

ples were also taken from three persons who attended 
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the postmortem examination ten minutes after com-

pletion of examination.  

The only symptom occurred in these persons 

was a lightheadness experienced by one individual 

who could appreciate the cyanide odour. Blood ex-

amination revealed cyanide concentration of 1.0 mi-

crogram per ml in medical examiner, 0.4 microgram 

per ml in autopsy assistant (smoker) and 0.3 micro-

gram per ml in the resident (non smoker). The study 

also says that the relative concentration of cyanide in 

the blood of examining persons correlated with the 

duration of their close proximity to the deceased dur-

ing postmortem examination. Fatal cyanide poisoning 

has been reported with blood concentration greater 

than 3 microgram per ml. (Normal Cyanide blood 

level  <0.2 microgram) [6] 

Thus, it is shown that persons involved in 

the postmortem examination of cases of poisoning by 

ingestion of cyanide salts can develop clinically sig-

nificant cyanide concentration by inhalation of cya-

nide gas from the body of the victim, even many 

hours after the victim‟s ingestion of cyanide and 

death. 

Another interesting case is that of a wife 

who attempted mouth to mouth resuscitation on her 

cyanide poisoned husband developed strange taste in 

her mouth. [3] Since blood cyanide concentrations 

were abnormally high in the persons attended post-

mortem examination, the possibility of risk to indi-

viduals who performed mouth to mouth resuscitation 

cannot be excluded. 

It is estimated that about fifty percent of ab-

sorbed cyanide may inactivated within one hour after 

exposure, being converted to thiocyanate by the liver 

enzyme rhonadase and excreted in the urine. [7] This 

suggests that blood concentration in persons exposed 

to nonfatal level of cyanide concentration declines 

slowly and full recovery occurs. At this juncture it is 

worth note that a cadaveric renal transplantation was 

done successfully from a donor who suffered irre-

versible brain damage due to cyanide poisoning. This 

indicates that injury to non neural organs in cyanide 

poisoning can be reversible. [8] 

 

Conclusion:  
 It is important for Forensic Pathologists and 

mortuary staff that a corpse dead of HCN poisoning 

can present a health hazard. Persons exposed to such 

situations upon development of symptoms and signs 

of cyanide poisoning should be managed by suppor-

tive measures. An immediate blood sampling for the 

concentration of cyanide could also be appropriate, 

precaution should be taken to reduce further expo-

sure. Full recovery follows non fatal exposure to 

HCN.   

 This hazard is equally important for persons 

managing cases of cyanide poisoning in emergency 

department as well as those attending the patient in 

the initial stage. Decontamination of cyanide poi-

soned patients occurs concurrently with initial resus-

citation. Exposure to cyanide may takes place by 

multiple routes including ingestion, inhalation, der-

mal or parenteral. The route of exposure determines 

which decontamination method is to employ. No 

matter which modality is used, always protect the 

health care provider from potential contamination by 

utilizing protective devices such as water impervious 

gowns, gloves and eye wear. 

References: 
1. Camps F.E., Robinson A., Lucas Bernard G.B. Volatile 

poisons and corrosives In Gradwhol‟s Legal Medicine. 3rd 

Edition, 1976. John Wright & Sons Ltd, Bristol: pp.647-649. 
2. Ludwig J. Current Methods of autopsy practice, 2nd ed., 

W.B. Saunders Co., Philadelphia: 1979, p529. 
3. Polson C.J., Green M.A., Lee M.R. Clinical Toxicology, 

J.B.Lippincott Co. Philadelphia: 1983, pp162-196. 
4. Knight B., Saukko P. Corrossive and metallic poisoning In 

Knight‟s Forensic Pathology. 3rd edition, 2004.Hodder Ar-

nold publications, London: pp585-587.  
5. Andrews J.M., Sweeny E.S., Grey T.C., Wetzel T. The 

biohazard potential of Cyanide Poisoning during postmortem 

examination.” Journal of Forensic Sciences, JFSCA.vol 34 
No: 5 Sept.1989: 1280-1284. 

6. Graham D.L., Laman D., Theodore J., Robin E.D. Acute 

cyanide poisoning complicated by lactic acidosis and pulmo-
nary oedema. Archieves of Internal Medicine.Vol.137, No.8, 

Aug 1977, pp1051-1055. 
7. Henry J.B. Clinical diagnosis and management by laboratory 

methods. W.B Saunders Co, Philadelphia: 1979pp511-512. 
8. Brows P.W.G., Buckels J.A.C., Jain A.B., McMaster P. 

Successful cadaveric renal Transplantation from a donor who 

died of cyanide poisoning. British Medical journal.Vol.294, 

No.6583, 23 May 1987, p 1325. 

 

 

 

 

 

 

 

 



 

ISSN 0971-0973                                                                               J Indian Acad Forensic Med, 32(1) 

 

82 

Review paper 

 

Entomotoxicology: A Review 
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Abstract 
Entomotoxicology is the analysis of toxins in arthropods (mainly flies and beetles) that feed 

on carrion. Careful analyses of the community of insects encountered on a decomposing body, combined with 

knowledge of insect biology, ecology, and local environmental conditions can often provide valuable forensic in-

sights. These can include the estimation of time since death, movement of the remains after death, indication of ante 

mortem injuries, and the presence of drugs or toxins. The accuracy of entomological estimates in deaths involving 

narcotic intoxication has been subject to debate in recent years as few available studies have explored the effects of 

drugs contained in decomposing tissues on fly colonization and ovipositional behavior, or on the rates of develop-

ment of carrion-frequenting insects feeding on such food sources. Additionally, relatively few studies have ex-

amined the effects of other tissue contaminants, such as toxins or environmental pollutants, on these behaviors 

and/or the developmental patterns of the insects colonizing such tissues. 

Studies of the use of carrion-feeding arthropods as alternative toxicological specimens and of the impact that tissue 

toxins and contaminants have on the development of immature insects feeding on these substances currently com-

prise the major avenues of exploration in the emerging field of entomotoxicology 
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Introduction: 
There is been an increase in drug related 

deaths in USA and rest of the world. Many a times 

these deaths are discovered after a period of time and 

it is not unusual that the corpse could be highly de-

composed or skeletonized. Under such circums-

tances, there will not be sufficient tissues for toxico-

logical analysis. Even then, it is possible to detect 

various toxins and controlled substances by analysis 

of insects, larval skins or puparial skin present near 

the corpse. [1]  

In recent years, with the development of 

newer extraction technologies, attention has been 

focused on analysis of chitinised insect remains as an 

alternative toxicological specimens in situations 

where traditional toxicological sources such as blood, 

urine or solid tissues are unavailable or not suitable 

for analysis and studies on use of carrion feeding 

arthropods as alternative toxicological specimens as 

the major avenues of exploration in the emerging 

field called “Forensic Entomotoxicology”. [2]
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Entomotoxicology deals with the “analysis 

of toxins in arthropods (mainly flies and beetles) that 

feed on carrion. Using arthropods in a corpse or at a 

crime scene, investigators can determine whether 

toxins were present in a body at the time of death” [3] 

Clearly much more research is needed before the full 

forensic potential of Entomotoxicology is realized. 

Sample Preservation: 
Entomological samples are analyzed in simi-

lar standards to human tissue samples. Once the spe-

cimens have been removed from the body, or the 

crime scene, they are washed with deionizer or tap 

water and the specimens are then frozen for storage at 

a temperature ranging from -20°C to 4°C until they 

are needed for analyses. [3]
  

Specimens are prepared for analysis in a va-

riety of ways. They differ based upon the substance 

that is in question. 

For the analysis of inorganic substances, the 

arthropods are taken out of storage, washed, and then 

dried to insure the removal of any foreign human 

fluids. They are then crushed and stored in a porce-

lain crucible at a constant temperature of 650°C for 

24 hours. The resulting ash has a high concentration 

of metals, which are then analyzed by acid digestion 

using 70% HNO3 (nitric acid). [3]
 

Organic substances investigation starts up 

with washing and drying the specimens. 1-10 grams 

of larvae are finely cut and an internal standard solu-

tion is added. The specimens are then homogenized, 

in a 0.9% saline solution, followed by centrifuged. 

Strong acids or bases break down the chitinous ex-

oskeleton to release any toxins present and the sam-
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ple is allowed to extract overnight at a temperature of 

65°C. The acid solution is then removed and the or-

ganic substances are available for further analyses. 

[3]
 

Analysis of Samples: 
Typically the insects have been homoge-

nized and treated as other tissues or fluids of toxico-

logical interest. Various methods are used for analy-

sis including Radio Immune Assay, Gas Chromato-

graphy, Thin Layer Chromatography, High Perfor-

mance Layer Chromatography- Mass Spectrometry. 

[1]
 

Analytical techniques differ for organic and 

inorganic matter. Inorganic substances are scrutinized 

using Inductively Coupled Plasma (ICP), Atomic 

Emission Spectroscopy (AES), and Flame Atomic 

Absorption Spectrometry (FAAS). 

Organic substances are analyzed by the 

screening test, radioimmunoassay (RIA), and by con-

firmation tests which include chromatography tech-

niques like Thin Layer Chromatography (TLC) and 

gas chromatography. Liquid-liquid extraction (LLE) 

and solid phase extraction (SPE) are the analytical 

techniques of choice when dealing with substances in 

an aqueous phase. [3]
 

Effects of Toxins on Arthropods: 
Drugs can have a variety of effects on de-

velopment rates of arthropods. Substances like Co-

caine, Heroin, Methylene Dioxymethamphetamine 

(MDMA), and Amitriptyline are commonly encoun-

tered in cases where forensic entomotoxicology is 

used. [4]
  

There is been evidence that during first 2-4 

weeks of decomposition, various drugs influence the 

rate and pattern of development of Diptera larvae. [5] 

Beetles (Order: Coleoptera) and Flies (Order: 

Diptera) are the most commonly used insect in ento-

motoxicology and any altered stage in the develop-

ment of these insects can often indicate toxins in the 

carrion on which the insects are feeding.  

Morphine and heroin were both believed to 

slow down the rate of fly development. [6]
 
However, 

closer examination of the effects of heroin on fly de-

velopment has shown that it actually speeds up larval 

growth and then decreases the development rate of 

the pupal stage. This actually increases the overall 

timing of development from egg to adult. Cocaine 

and methamphetamine also accelerate the rate of fly 

development. [7]
 

Some effects of toxins on these arthropods 

depend on the concentration of the toxin while others 

simply depend on its presence. For example, cocaine 

(at the lethal dose) causes larvae to "develop more 

rapidly 36 (to 76) hours after hatching". The amount 

of growth depends on the concentration of cocaine in 

the area being fed upon. The amount of methamphe-

tamine, on the other hand, affects the rate of pupal 

development. [3]
 

The effects of cocaine on development of 

the sarcophagid fly Boettcherisca peregrine, two pat-

terns of development were noted. Control and sub 

lethal dosage colonies developed at approximately 

the same rate, as indicated by total body length. By 

contrast, the colonies fed on tissues from the lethal 

and twice-lethal dosages developed more rapidly and 

effects of heroin using B. peregrine maggots resulted 

in more rapid development of maggots and produc-

tion of larger maggots in all the treated colonies until 

maximum size was attained. [8] 
 

The Tricyclic Antidepressants like Amitrip-

tyline shows no noteworthy differences in rate of 

development until the post-feeding third instars of B. 

peregrine colonies. While it was observed that Me-

thamphetamine increases rate of development for the 

sarcophagid P.ruficornisfor colonies. [9]
 

Limitations: 
This fresh field in forensic should be up-

lifted from its nadir position by more research. Such 

as area bioaccumulation, insect metabolism of drugs, 

and quantitative analyses of insect evidence have 

only begun to be researched. [10] 

 Entomological specimens make excellent 

qualitative toxicological specimens. There is, howev-

er, a lack of research in developing an assessment to 

quantify the concentration of a drug in tissue using 

entomological evidence. One reason for this is that a 

drug can only be detected in larvae when the rate of 

absorption exceeds the rate of elimination, also sam-

ples of pupae and third instars larvae doesn‟t contain 

concentrations of the drugs, suggesting that drugs do 

not bioaccumulate over the entire life-cycle of larvae. 

This leads entomologists to theorize that toxins are 

eliminated from the larvae's system over time if they 

are not receiving a constant supply of the toxin. [3]
 

Conclusion: 
Arthropods prove to be valuable tools in the 

investigation of homicides, suicides, and other unat-

tended human deaths. In addition to the recognized 

applications to the estimation of postmortem interval, 

insects also may serve as reliable alternative speci-

mens for toxicological analyses in the absence of 

tissues and body fluids normally sampled for such 

purposes. While the data reviewed above concerning 

the potential effects of drugs and toxins on rates of 

insect development are limited in scope and no ad-

verse impacts on case analyses have been reported to 

date, it is not unreasonable to assume that such sub-

stances, contained in tissues fed upon by carrion in-

sects, have the potential for altering developmental 

patterns. 

Entomotoxicology may prove to be another valuable 

tool in the forensic science arsenal. So more detailed 

and comprehensive research is required, for the full 

potential of this emerging discipline can be recog-

nized. 
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Abstract 
Forensic medicine is the medical specialty that is practiced at the interface with the law. It involves the as-

sessment and interpretation in an individual who has become involved either as a suspect or victim in some form of 

alleged criminal action. In practice however, the role of practitioners of forensic medicine has widened to include 

civil jurisdictions and matters of medical ethics. 

Clinical Forensic Medicine is the application of forensic medical techniques to living. To address the un-met foren-

sic needs of victims who are survivors of violent crimes and trauma there is urgent need of examination of victims 

of violence by a specially trained person in medicolegal matters i.e. clinical forensic physicians. In this program, the 

clinical forensic physicians will evaluate adult and pediatric victims of blunt and penetrating trauma, sexual and 

physical abuse and collect evidentiary material when indicated.  

In this paper the importance of Clinical Forensic Medicine Program and recommendations made by the “Survey 

Committee Report on Medico-Legal Practices in India, 1964” regarding its implementation are presented.  

 

Key Words: Clinical Forensic Medicine, Victims Of Violence, Forensic Physicians, Survey Committee Report 
 

Introduction:  
The term Forensic Medicine is often used as 

an "umbrella terminology" to mean Forensic Pa-

thology and Clinical Forensic Medicine. The Clinical 

Forensic Medicine is the practice of assessing the 

physical condition of the living who allege that they 

are victims of an assault or examining the alleged 

perpetrator of the offence. It may cover a wide field 

of subjects including forensic pharmacology, crimi-

nology and traffic medicine. [1]  

The term „Forensic Physician‟ is increasingly used 

for doctors engaged in the non-pathological aspects 

of Forensic Medicine. [2]  

To address the un-met Forensic needs of victims who 

are survivors of violent crimes and trauma there is 

urgent need of examination of victims of violence by 

a specially trained person in medicolegal matters i.e. 

clinical forensic physicians. Clinical Forensic Medi-

cine is the application of Forensic Medical Tech-

niques to living patients. 
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In emergency department, these techniques 

include the evaluation and documentation of traumat-

ic injuries and the collection of evidentiary material 

for possible medicolegal presentation. [3] 

Need of this program: 
This Clinical Forensic Medicine Program 

will address the unmet forensic needs of patients who 

are survivors of violent injury and trauma and those 

patients who have not yet succumbed to mortal inju-

ries. [4, 5, 6, 7] Trauma victims present regularly to 

emergency department in need of acute care. 

Currently physicians and residents, princi-

pally from the specialities of emergency medicine, 

pediatrics, surgery and gynecology, are performing 

clinical forensic examinations. These physicians gen-

erally have little or no forensic training and yet may 

be expected to render “expert forensic opinions”. [3] 

The emergency physician is well trained to 

provide competent medical treatment but may be 

unable, uncomfortable, or unwilling to provide the 

patient with an equally competent forensic evalua-

tion. [3] 

This unique Forensic examination accurately 

documents and analyzes the patient‟s injuries prior at 

the time of intervention by other medical or surgical 

specialties. 

 Common Forensic errors of omission and com-

mission occur with regularity in emergency de-

partments. [5, 8] 

 These errors include the inadvertent failure to 

recognize, collect and preserve evidentiary ma-

terial and an inability to accurately describe a 

wound‟s characteristics. [8] 

mailto:ilkhandekar@yahoo.co.in
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 Interpretative errors frequently occur in the as-

sessment of wound ballistics, bullet trajectory, 

and pattern injuries associated with blunt and 

penetrating trauma. 

 These errors may deny the patient, the courts, or 

an accused suspect access to pertinent and criti-

cal information and evidence, which would subs-

tantiate their claims of innocence or guilt. [3]  

 Clearly, the medical practitioner must have an 

intimate knowledge of policing, and in particu-

lar, of methods of investigating major crimes. In 

this regard, Clinical Forensic Medicine Program 

can provide better provision. 

Under Graduate, Post Graduate Educa-

tion: 
 Undergraduate and postgraduate education in 

forensic medicine is of variable quality and 

quantity. 

 A comprehensive list of skills and attitude rec-

ommended by Medical Council of India Regula-

tion, 1997 desirable for Bachelor of Medicine 

and Bachelor of Surgery (MBBS) Graduate  and 

postgraduate for Forensic Medicine and Toxicol-

ogy: 

o At the end of the course, the student 

shall be able to make observations and 

logical inferences in order to initiate 

enquiries in criminal matters and Medi-

co-legal problems 

o He should be able to carry on proper 

Medico-legal examination and docu-

mentation/reporting of injury in living 

cases in prescribed forms 

o He should be able to preserve relevant 

ancillary/biological materials for medi-

colegal examination 

o He should be able for estima-

tion/Certification of Age 

o He should be able to examine the cases 

of Sexual offences: 

 Examination/Certification of 

Victim 

 Examination/Certification of 

Accused 

He should be able for Examina-

tion/Certification of Alcoholic [Prescribed 

Forms „A‟ &„B‟] 

 He should be able to make Sick-

ness Certificate, Fitness Certificate 

and Death Certificate  

 However, as there is no Clinical 

Forensic Medicine Program in 

most of the institutes, there are 

significant defects in the teaching 

by present Forensic Medicine De-

partment. Present teaching is only 

theoretical regarding this aspect, 

because of which the doctors are 

making inadequate medicolegal 

examination or inadequate medi-

colegal report writing. 

 It is hoped that implementation of 

Clinical Forensic Medicine Pro-

gram will give an opportunity to 

the present staff of Forensic Medi-

cine to teach students all clinical 

medicolegal aspect in an efficient 

way which will definitely improve 

the medicolegal examination and 

medicolegal report writing.    

Services provided by this program:  

Implementation of the clinical forensic medicine pro-

gram would provide a uniquely skilled and qualified 

forensic professional whose responsibilities would 

be:  

 Medicolegal examination and medicolegal 

report writing of cases of:  
 Physical assault (including domes-

tic violence, alleged assault by po-

lice, attempted murder, grievous in-

juries) 

 Self-inflicted injuries  

 Non-accidental injuries in children 

(child abuse) 

 Burn injuries 

 Road traffic victims  

 Rape and other sexual offences  

 Fitness to be interviewed or de-

tained  

 Medicolegal assessment of alcohol or drug 

affected individuals particularly in the area 

of traffic medicine. 

[In the event that the patient has been transferred 

from the emergency department to operating 

room, then a medicolegal evaluation will be un-

dertaken in the operating suite in concern with 

the patient‟s trauma surgeons. The clinical foren-

sic physician will work in cooperation with the 

patient‟s treating physicians. This is done in such 

a manner as will not compromise the patient‟s 

hospital care or physical well being] 

 Medicolegal assessment of allegations of 

child sexual abuse: 

 In this area, it is of critical importance 

that the practitioner has a very clear 

understanding of the anatomy and pa-

tho-physiology of injuries, and the in-

terpretation of findings.  
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 Most of the medical officers are inade-

quately trained, so they are not docu-

menting their findings properly and 

they are not taking photographs. 

 Making of anatomical diagrams and taking 

photographs of medicolegal importance as 

evidentiary material 

 Medicolegal assessment of poisoning cases 

 Collection of all the evidentiary ma-

terial for medicolegal purpose in cases 

of poisoning, burn, firearm injuries and 

other cases of medicolegal interest 

 Proper labeling, sealing and forwarding all 

collected evidentiary material to concerned 

authority along with respective forms (chain 

of custody) 

 Making summery of all the relevant infor-

mation of medicolegal important points after 

discharge or death for giving to concerned 

authority 

 To give certificate of „compose mentis‟ 

while recording dying declaration 

 To help clinicians in matters regarding 

whether particular case is to be made MLC 

or not (if there is any confusion regarding 

the same) 

 Teaching of undergraduate and postgraduate 

students in living medicolegal cases by giv-

ing them practical demonstration 

 Crime scene visit can be made as early as 

possible after the examination of cases by 

Clinical Forensic Unit 

(At present as in most of the cases death is 

delayed Forensic Pathologist comes to know 

regarding the case after a lengthy time pe-

riod which makes crime scene visit not so 

fruitful) 

 This unit will help the investigating authori-

ties (police) to decide whether in particular 

medicolegal cases (i.e. admitted patient of 

long duration where clinicians are able to 

certify death) the postmortem is necessary to 

determine the cause of death or manner of 

death as per the guidelines laid down by the 

174 CrPC. 

 Would help to decide in medicolegal cases 

where organ transplantation has to be carried 

out or not as per the guidelines given by the 

Transplantation of Human organs Act. 

 This unit will help in (legal) formalities in 

starvation or malnutrition cases 

 Training of Nurses in medicolegal field (Fo-

rensic Nursing) 

 Chain of evidence: One of the most impor-

tant aspects of any case with forensic poten-

tial is the preservation of the chain of evi-

dence, or accounting for the whereabouts of 

all evidence at all times, until its use by the 

courts. This preservation of the chain of evi-

dence includes both proper documentation, 

and the securing and handling of evidence at 

all times. Should this be expected from a 

treating physician or attending nursing staff, 

without specific forensic knowledge or 

training? 

Academic Activities: 
 The Clinical Forensic Medicine Unit will 

provide teaching in the areas of clinical fo-

rensic medicine to a wide variety of student 

groups, including undergraduates and post-

graduates in Medical and its related fields, 

Law, Science and Criminology.   

 In addition, teaching will be provided to po-

lice members and trainees, Defence Force 

personnel, ambulance officers, community 

service agencies, private organizations and 

community groups. 

Clinical Forensic Nursing Service 

(CFNS): 
 It is imperative that nurses in the clinical en-

vironment be taught to recognize and pre-

serve vital fragments of trace evidence by 

careful handling of the patient‟s clothing and 

other biological material in the absence of a 

Forensic Medicine Specialist.  

 Nurses will provide forensic services in 

areas such as in Police and Custodial Ser-

vices, forensic psychiatric services and ob-

taining biological samples. The success of 

these programs will forge new opportunities 

for nurses to expand their career path into 

other areas of clinical forensic service deli-

very. 

 Increasingly, recruitment or access to foren-

sic medical practitioners who can offer time-

ly response to providing forensic services in 

India has become difficult. This situation is 

mirrored across foreign countries and has 

been recognized as a burning issue in these 

countries.  

 The Clinical Forensic Medicine Unit will es-

tablish a Forensic Nurse Examiner Network 

if funding from the Government/ any other 

organization is provided. This unit will of-

fers specialist training and clinical expe-

rience for the nurses to competently provide 

forensic medical examinations to victims of 

sexual assault and other assaults.  

 Such qualified Forensic Nurse Examiners 

will work as a part of the larger team with 

Forensic Medical Officers.  

Pediatric Forensic Medicine: 
 Pediatric Clinical Forensic medicine encom-

passes the areas of suspected non-accidental in-
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jury of children, sexual abuse and physical and 

emotional neglect.  

 The examination of children for forensic reasons 

is a specialised area in which both appropriately 

trained pediatricians and forensic physicians 

have expertise.  

 Such examinations are usually performed as part 

of a comprehensive, integrated, forensic and 

child health service.  

Sexual and Physical Assault: 
 The examination of people who have been sex-

ually assaulted is a specialised area which re-

quires an integrated approach from a number of 

health professionals.  

 The forensic medical assessment of physical 

injuries may be the only objective evidence in 

relation to a physical assault.  

 It is vital that the injuries are documented accu-

rately and interpreted expertly.  

 Given the limited expertise in Forensic medi-

cine of Emergency Departments and of the 

medical profession in general, it is preferable 

that forensic physicians or forensic medical of-

ficers with appropriate training conduct these 

services.  

Survey Committee Report on Medico-

Legal Practices in India, 1964: 
The view is held that clinical forensic ex-

aminations require no special training. This attitude is 

basically wrong as few realize the difference between 

clinical forensic medicine examinations and other 

clinical examinations. The unfortunate result of this 

state of affairs is that the police are often unable to 

present their cases satisfactorily to the court because 

essential elements in the medico-legal examinations 

are wanting. 

The successful practice of clinical forensic 

medicine will depend upon a re-orientation in the 

approach to the work on the part of the Medical Of-

ficers concerned. The re-orientation can be brought 

about by giving training as recommended by the Cen-

tral Medico-legal Advisory Committee (Chapter V). 

The special features of such examinations can be 

emphasized and Medical Officers can be taught to 

appreciate the importance of such examinations. 

Recommendation of Central Medico-

Legal Advisory Committee: 
The Central Medico-legal Advisory Com-

mittee during its first session in 1956, considered the 

suggestion of the Ministry of Home Affairs, Gov-

ernment of India, to create a special cadre of medico-

legal officers. The Committee then felt that the ques-

tion of creating a special cadre of medico-legal offic-

ers whose exclusive field would be to undertake all 

medico-legal examinations was not practicable at that 

time.  

However, the Committee recommended that 

each State should give advance medico-legal training 

to at least one officer in each district and in important 

cities and towns and such an officer should undertake 

the specialised medico-legal work himself and also 

co-ordinate all general medico-legal work by other 

Government Medical Officers in his jurisdiction. 

In discussing this important question and al-

so that of the training of Medical Officers during the 

sixth session, the Committee recommended that 

every medical officer on his first appointment to 

Government service should receive three months 

training in medico-legal work under a professor of 

Forensic Medicine. Officers engaged in medico-legal 

work at the district level should receive further ad-

vanced training for six months under a Professor of 

Forensic Medicine. The Ministry of Health, Govern-

ment of India, emphasized on the State Governments 

the need for training of medical officers in medico-

legal work.  

Status of Clinical Forensic Medicine in 

India: 
 In India at present, Clinical Forensic Medi-

cine program where especially medico legal-

ly trained persons will evaluate the living 

victims of violent crimes has not been de-

veloped and implemented all over yet. 

 At some places like Mumbai, there is a post 

of Police Surgeon.  

 These Police Surgeons operate at both a fo-

rensic and
 
a therapeutic level. 

 Their forensic role entails gathering
 
and pre-

serving evidence; the therapeutic role in-

volves treatment
 
and care. 

 Performing these two activities by one-

person leads to inadequacies in medicolegal 

examination and report writing 

 Therefore, time has come to implement the 

proposed model by Knight [9] regarding the 

development of Clinical Forensic Medicine 

Program. 

Status in other countries: 
 The use of forensic medical techniques on 

living patients is well known in Latin Amer-

ica, Australia, Europe, and many Asian 

countries. [3, 4, 6] 

 However, prior to 1991, clinical forensic 

medicine had not been introduced into the 

graduate or post-graduate medical curricu-

lum of American medical education. [3] 

 The “Police Surgeon” in the United King-

dom and Australia is a physician who is em-

powered to perform forensic examinations 

on living patients. 

 The Association of Police Surgeons in Great 

Britain is currently involved in developing a 



 

ISSN 0971-0973  J Indian Acad Forensic Med, 32(1) 

 

89 

uniform training program for police surge-

ons. 

 The forensic pathology community within 

the United States has long recognized the 

need for a “Police Surgeon” type physician 

to perform examinations on living patients. 

[3, 4, 6] 

 Currently in the U. S. physicians and resi-

dents, principally from the specialities of 

emergency medicine, pediatrics, surgery and 

gynecology, are performing clinical forensic 

examinations. These physicians generally 

have little or no forensic training and yet 

may be expected to render “expert forensic 

opinions”. [3] 

 The concept of training emergency physi-

cians in the application of forensic tech-

niques was presented at the American Col-

lege of Emergency Physician‟s Annual 

Meeting in Boston, October, 1991. [1]    

 Only in Victoria and New South Wales are 

there full-time forensic clinicians.  

Why Clinical Forensic Medicine has not 

gain recognition: 
 It has been previously suggested that there 

were following reasons why clinical forensic 

medicine had lagged in establishing itself as 

a medical speciality. [11]  

 Firstly, the knowledge and skills of the dis-

cipline overlap extensively into other spe-

cialities, so that there is no clear delineation 

of the work of the speciality. Secondly, an 

academic environment [1] has not provided 

support for the development of the speciali-

ty. 

 Secondly, the lack of Academic Depart-

ments that have prevented the development 

of clinical forensic medicine as a unique 

discipline. 

Academic Departments 
 The key to the future lies in the establish-

ment of departments of clinical forensic 

medicine, paralleling the other forensic med-

ical specialties.  

 There can be no compelling reason why the 

clinical function roles should not be fostered 

in the same fashion. 

 The academic model will assist in producing 

a body of expertise; the absence of which 

has been a barrier to any progress in the past 

[12]  

 Knight [9] has previously proposed this 

model and it is difficult to understand why 

the proposal has foundered. 

 Many senior police officers are supportive 

of such an idea. The universities may be a 

little more resistant but pressure must be 

brought to bear at the right quarter.  

 If the institutions are able to facilitate rela-

tively obscure programs then they must be 

able to provide a similar facility for what 

have been one of the most neglected areas of 

clinical medicine and one of substantial sig-

nificance in the system of justice.  

 It is easy to demonstrate that the skills of re-

cent graduates, the knowledge of the medi-

cal population generally and that the practice 

of clinical forensic medicine have suffered 

enormously because of the absence of this 

process. 

 The relevance of teaching and the provision 

of services in this area should be compelling 

arguments to even the most socially isolated 

medical faculty. 

 Surprisingly, the most disappointing aspect 

has been the lack of impetus and pressure 

from the medical profession itself.  

 Generally, the desire for change has not 

been taken up by the individuals or organi-

zations which are providing services in this 

area. 

 There are compelling arguments for the 

formation of university departments of clini-

cal forensic medicine, or for the inclusion of 

clinical forensic medicine as a major area in 

existing department.  
Discussion: 

 The presence of Forensic Physician or a fo-

rensically trained emergency physician with-

in the emergency department would relive 

the untrained or unwilling resident or physi-

cian of many of the unwanted court appear-

ances. 

 This Forensic physician would also collect 

forensic evidence, which might have other-

wise been inadvertently overlooked or de-

stroyed in the delivery of patient care. 

 In addition, valuable forensic material and 

evidence would be documented and col-

lected in a manner which would facilitate 

presentation at a later date. 

 It is in the interests of victims, detainees,
 
and 

the criminal justice system as a whole that a 

high quality,
 
professional forensic medical 

service is maintained throughout
 
the India. 

Conclusion: 
 We can no longer watch and wait whilst 

others are setting agendas that are, or may 

be, incompatible with the future of this spe-

ciality. 

 In some other countries, the deficiencies 

have been recognized and there are active 

programs in place to reverse this trend.  

 There is urgency in tackling these issues.  
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 In Europe, themes of commonality in the 

teaching and practice of forensic medicine 

are being explored.  

 In the United Kingdom, the Royal Commis-

sion into the criminal justice system is ex-

amining the very foundations of the medico-

legal system.  

 Worldwide, unsafe convictions and allega-

tions of injustices are eroding confidence in 

the practice of the various forensic special-

ties.  

 The time has come for us to become guar-

dians of our own profession.  

 As Pennington [13] argues, unless we are 

seen to be setting and maintaining profes-

sional standards then others will do so, to 

our detriment. 

 Undoubtedly, the transition will not meet 

with universal approval and for many the 

status quo will be the preferred option.  

 However, unless we can embrace a profes-

sional ethic and cause clinical forensic med-

icine to be established as a recognized spe-

ciality, then it will become a fragmented 

archival curiosity and the backwater of a 

larger pool. 

 The only certainty is that the destiny of this 

speciality is very much in the hands of the 

current forensic persons.  

 The question that remains is whether we 

have the desire or motivation to bring about 

the changes required to help the society, and 

to ensure the future and proper recognition 

of this specialty. 

 If this program is implemented, it would 

provide the core for the development of a 

high quality medicolegal service. 
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Book Review 

Textbook of Forensic Medicine & Toxicology 
Second edition of Textbook of Forensic Medicine & Toxicology written by Dr.Nageshkumar G. Rao, a re-

nowned Forensic Pathologist, a good teacher, researcher and an author contributed a large number of research 

papers to national and international scientific journals. He relinquished from service at KMC, Mangalore on 

November 2009. Currently serving as Professor of Forensic Medicine at SDM College of Medical sciences 

and Hospital at Sattur, Dharwad, Karnatka from February 2010.  He has vast practical experience in the field 

of Forensic Medicine to share with students and teaching community. 

He will also be continuing the office of President, National Foundation of Clinical Forensic Medicine 

(NFCFM) and will be publishing the peer reviewed Scientific Journal – IJFR on behalf of NFCFM.  

Book is well illustrated, to the point and easily understandable by the students both Under Graduate and Post 

Graduate. Flow charts and excellent quality of photographs make it favorite among students especially during 

examination hours. 
It is also useful for medical officers and police personals working in the medicolegal field and involved in 

crime investigation. The legal profession, the judiciary and the law enforcement agency can be benefited from 

this textbook. 

Question banks and relevant appendices at the end of textbook make it more useful for students and teachers 

both. 

It is my pleasure to write a review of this textbook, a treasure of an exemplary piece of communication skill 

conglomerated with experiences and intellectual potentials. 

Mukesh Yadav 

 Editor, JIAFM 
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Indian Academy of Forensic Medicine 

Registration No. 349, 12th May, 1972, Panaji Goa 
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(To be submitted in Triplicate) 
(L.S.M.F)/IAFM: _____/_____/_____ 

 

To 

The General Secretary 

Indian Academy of Forensic Medicine 

 

Dear Sir, 
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Date: ______________  

 

Signature of the Applicant 

 

Particulars to be filled by the Applicant 
 

Name (in Capital Letters)  

Date of Birth  

Father‟s / Husband Name  

Date of Marriage (Optional)  

Registration Number, year and name of the Council  

Permanent Address  

Present Address  

Address for Correspondance  

Fax:                                             Phone:                                Email: 

Educational Qualifications(with name of university and 

date of passing) 

 

Present position in the profession  

Membership fees paid by Cash/ Cheque/  D.D. (Tick one)  

 

Name and Signature 

 

Proposed by:---------------------------------------------Seconded by:------------------------------------------------- 

Address:          Address: 

LM No.            LM No. 

 

For use of I.A.F.M. 

Membership Accepted/ Not accepted:   Date of Acceptance: 

 

Treasure     President     Secretary 

 

Note: Duly filled application form with fees shall forwarded to “Dr.A.S. Thind (Treasure-IAFM), Address Please 

take receipt, Membership card and certificate. 
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All persons designated, as authors should qualify for 

authorship. Authorship credit should be based only 

on significant contributions to: 

a) Conception and design, or analysis and interpreta-

tion of data: and to 

b) Drafting the article or revising it critically for im-

portant intellectual content; and on 

c) Final approval of the version to be published. 

RESPOSIBILITY:  
The contents of the articles and views expressed 

therein are the sole responsibility of the authors and 

Editor/Editorial Board cannot be held responsible for 

the same. 

COPY RIGHT:  
All articles published in the Journal become the 

property of the Journal and should not be published 

or reproduced in any form, in full or in part, without 

the written permission of the Editor. 

MANUSCRIPT: 

1. Manuscripts must be submitted in precise, un-

ambiguous and easy to read English. 

2. The number of authors should not exceed six. 

3. Manuscripts should be submitted in triplicate, 

preferably along with the article on a 3.5 inch 

floppy diskette in MS Word (Window), Font: 

TNR, SIZE: 12. They should be typed only on 

one side of the paper with double spacing (space 

between two lines not less than 6 mm) and at 

least 2.5 cm margin at sides, top and bottom. 

4. Manuscripts not accepted for publication will not 

be returned to the authors. Authors should keep 

one copy of their manuscripts for reference. 

5. Separate pages should be used for different sec-

tions. 

a) Title page: The title page should include the 

title of the article which should be concise 

but informative, name(s) of author(s) with 

his/her (their) academic qualification(s) and 

designation(s) and complete postal address 

including pin code of the institution(s) to 
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d) Statistical evaluation: Descriptions of the 

statistical method and used should either be 

given in detail in the “material and method” 

section of the article or supportive reference 

may be cited. 

e) Abbreviations: Standard abbreviations 

should be used and be spelt out when first 

used in the text. Abbreviation should not be 

used in the title or abstract. 

f) Units of measurement: Metric units should 

be used in scientific contributions. If, the 
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