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From Editorôs Desk 

JIAFM 
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I feel immense pleasure to present before you the first issue of 2010. I assure you about the 

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 

Committee of IAFM for the years 2010-2011, I took resolution to further improve the quality and 

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 

Honôble 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.  

Honôble 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 ñIn 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 Tsuchihashiôs classification of Type 

I (complete vertical grooves), Type Iô (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 Iô: 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 ï 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 ï 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 subjectôs 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 Tsuchihashiôs 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 

Iô 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 ï 23 19 

24 ï 29 23 

30 ï 35 42 

36 ï 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 ïarsenic, aco-

nite and opium ïwere 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 ópoisonô-maiden 

fed on poison until she was so saturated with venom 

that her embrace would prove fatal to an ordinary 

mortal. [2] 

The word ñToxicologyò is derived from the 

Greek word óToxiconô 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-

legeôs, 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.Oôs, 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 fi n-

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 óOô negatives) to 80% (in óAô 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 óAô negatives) to 55% (in óOô nega-

tives). Arches were least common ranging from 

1.11% (in óABô positives) to 10% (in óAô 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 "Comp o-

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 ï 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 ñflameò 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 

ñdeath 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 causesò. 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 ï 14 cases (66.66%) 

 Not-received ï 7 cases (33.33%) 

Gravidity  

 Primiparous ï 12 cases (57.14%) 

 Multiparous ï 9 cases (42.85%) 

Mode of delivery (n = 9) 

 Vaginal ï 6 cases (66.66%) 

 Cesarean ï 3 cases (33.33%) 

Place of delivery (n = 9) 

 Hospital ï 7 cases (77.77%) 

 Home ï 2 cases (22.22%) 

 Post-tubectomy ï 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 ï 1 case  

 Retained placenta  - 2 cas-
es 

 DIC ï 5 cases 

8 (38.09%) 

 

 Sepsis 2 (9.52%) 

 Postpartum pre-eclamptic 

shock 

2 (9.52%) 

 Undetermined 4 (19.04%) 

Other indirect causes 

 Tuberculosis ï 2 cases 

 Meningitis ï 1 case 

 Sickle cell disease ï 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 Russellôs Viper, E. Carinatus and members of the genera Crotalus and Bothrops. In 

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

sellôs 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 ódry bitesô, account for 

more than 50% of all bites.  

 The most prevalent areas for Russellôs 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 Russellôs Viper and E. Carinatus 

bites. In our Country, the incidence of ARF following 

Russellôs 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.ô09 to 

Jan.ô10. 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. 
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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 Societyôs 

[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 óbrought deadô. 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 hadnôt 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 ñchoking from aspiration 

of gastric contentsò. 

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 óABô 

 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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