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Dear friends,

Greetings from Davangere,

On behalf of JKAMLS editorial team I welcome you to KIMS KAMLS 2012, 

the XX annual national conference of Karnataka Medico Legal society at 

Kempegouda Institute of  Medical Sciences [KIMS], Bangalore ,Karnataka. It is an 

academic bonanza waiting for you in the form of guest lectures, free paper 

presentations, posters, panel discussions etc.  I am sure that you will enjoy this 

interactive academic fiesta and cherish its sweet memories of this well organized 

conference. Our KAMLS President Dr K Anand  and his hard working team has not 

left any stone unturned to make this annual event comfortable, grand and a 

memorable one.

It gives me immense pleasure to inform that our esteemed Journal of 

Karnataka Medico Legal Society [JKAMLS] has been evaluated by INDEX 

COPERNICUS team and it has received good points. We should not feel satisfied 

with these points but put more efforts to improve them. This has been made possible 

due to the continuous encouragement from the members of KAMLS, advisory body 

and team effort of editor - in chief with the energetic editorial board. I am thankful to 

all the KAMLS members, Editor of KAMLS record book, who were always with me 

and released the funds in time. JKAMLS readership is growing day by day, which can 

be well appreciated by the articles which we are getting from all over India. I am 

getting regular enquiries for institutional subscriptions indicating the quality and 

popularity of JKAMLS. I request all KAMLS members to encourage your institution 

to subscribe JKAMLS. This will help us to improve the quality of printing and 

presentation of the journal. With good financial back up we can easily bring out a high 

quality multi colored journal in future. The electronic version of the journal is made 

available on our website www.kamls.in.com. Please feel free to give us your valuable 

feed backs.

This edition [Jul – Dec 2012] or Conference edition is full of original research 

works, great reviews and interesting case reports, which will definitely make the 

reading very interesting. I thank all the authors for their efforts in preparing and 

submitting their works. 

“ In a day , when you do not come across any problems – you can be sure that 

you are travelling in a wrong path” -Swami Vivekananda.

Lets us face the problems as they come and I am sure JKAMLS will reach 

new heights in the years to come by our total ,unconditional and unified team efforts.

Wish you all a Happy and Prosperous new year 2013, in advance.

LONG LIVE K A M L S

With warm regards

Dr . Gurudatta S. Pawar

Editor –in –chief JKAMLS 

Email: gspeditor_jkamls@rediffmail.com

Ph: 9442254101/ 9845001642 / 9449974101

 

EDITORIAL

-03-



A CROSS SECTIONAL STUDY OF GASTRO-INTESTINAL SYSTEM RELATED CAUSES OF SUDDEN DEATH

-04-J.Kar.Med.Leg.Soc. Jul.-Dec. 2012 Vol 21(2)

Introduction

Forensic pathologists deal not only with 

unnatural deaths, but also with a wide range of 

natural deaths, especially, if they have occurred 
1

suddenly in apparently healthy individuals.  

Suspicion usually arises when an individual is 

found dead in a public place, without anyone 
2

having witnessed it. Death is said to be sudden or 

unexpected when a person not known to have 

been suffering from any dangerous  disease, 

injury or poisoning is found dead or dies within 

24 hours after the onset of terminal illness 

(WHO). The incidence is approximately 10 
3,4 percent of all deaths. The purpose of medico 

legal autopsy in such deaths is to determine 

whether poisoning or violence has been in any 

way responsible for the death. Absence of 

external evidence of injuries does not preclude 

death from physical violence. 

Disease of any body system can result in 

sudden death. Diseases of Gastro-intestinal 

system account for about 10% of sudden death 

which is off course a rare but important cause of 

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

cardiovascular causes.  The aim of the present 

study is to study GIT related causes of sudden 

death.

Materials and Methods 

This autopsy based retrospective 

research was conducted at Kasturba Medical 

College, Mangalore from the cases autopsied at 

District Government Hospital, Mangalore from 

May 2004 to April 2008.  Autopsies of persons 

found dead or who died within 24 hrs after onset 

of terminal illness and having no history of any 

injury, poisoning or previous disease, were 

selected as cases of sudden death. During this 

period total 2515 autopsies were conducted, out 

A CROSS SECTIONAL STUDY OF GASTRO-INTESTINAL

SYSTEM RELATED CAUSES OF SUDDEN DEATH

*Prateek Rastogi, **Ankita Jain

Abstract

The objective of medico-legal autopsies in sudden and natural deaths is to rule out the 

possibility of any unnatural element of death in otherwise normal individual. The aim of the present 

study was to study GIT related causes of sudden death. This autopsy based cross sectional research 

was conducted at Kasturba Medical College, Mangalore from the cases autopsied at District 

Wenlock Hospital, Mangalore from May 2004 to April 2008. Out of 2515 autopsies conducted 

during the study period 274(10.89%) were of sudden death, of which 34 (12.40%) were due to GIT 

related diseases. Out of which 88.23% were male and 11.76% were female. In our study, rupture of 

esophageal varices was a major cause of death. This study emphasizes need to create awareness 

among people about health and regular medical checkup, especially after 40 years of age. 
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of these 274(10.89%) were of sudden death. 

After the data had been collected, it was entered 

manually into Microsoft Office Excel Worksheet 

and manually analysed.

Results and Discussion

Out of 2515 autopsies conducted during 

the study period 274(10.89%) were of sudden 

death, of which 34 (12.40%) were due to GIT 

related diseases. In a study on sudden death done 
5

by Pande etal  death due to pathology in GIT 

accounted for 7.01% , 18.18% in study done by 
6Kagne et al  and 12.44% in a study by 

6
Deshpande . In our study 88.23% were male and 

11.76% were female (Figure 1), Pande reports 
581.25% cases as males and 18.75% as females . 

Cases were equally distributed between age 

group of 31-40, 41-50 & 51-60 years (26.47% 

each)  . Haemorrhage due to rupture of 

esophageal varices (29.41%) was found to be the 

major cause of death followed by acute 

pancreatitis (26.47%) and hepatic failure 

(20.59%), Pande reports 40% of deaths due to 

rupture of esophageal varices and 18.75% as due 
5 

to acute pancreatitis (Figure 3).  Sudden death 

due to GIT related diseases were more in people 

with normal body mass index (52.94%) followed 

by underweight (41.17%) and least in obese 

people (Figure 4). 

The incidence of sudden unexpected 

deaths varies from study to study due to 

difference in selection criteria of the cases. 

Majority of deaths were found in age group of 30-

60 which can be easily explained due to the fact 

that this age group is more exposed to 

environmental factors such as indiscriminate use 

of alcohol, tobacco, sedentary life style and 

stress.

Deaths due to gastrointestinal causes are 

mainly related to lifestyle and dietary habits of 

individual in addition to a probable genetic 

pred ispos i t ion .  We sugges t  l i fes ty le  

modifications as a probable measure to combat 

this problem. Patients dying suddenly from 

natural pathological conditions are a challenge to 

medical profession in present time. There is a 

need to create awareness about health and regular 

medical checkups especially after the age of 40 

years so that sudden death rate can be reduced 

and life expectancy be enhanced.
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Figure 1. Sex distribution of study sample.

Figure 2. Age Distribution of study sample

Figure 3. Cause of Death

Figure 4. Distribution based on body mass index
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Introduction

Fingerprints are considered to be most 

important, and the most reliable one for the 
1,10,11identification of individuals . This is the still 

being considered as a more reliable one in 

criminal identification, civil disputes and also for 
1,9,10

routine personal identification purposes . 

Though this method is being conventional, it has 

got its important advantages such as non- 

duplicating method and is also considered to be 
1, 10.11,13unique  

The personal identification as a whole 

involves primary and secondary characteristics. 

The primary characteristics include sex, age and 

stature. Though there is a possibility of positive 

and complete identification of individuals based 

on fingerprints, there are other important data 

A COMPARATIVE STUDY ON THE CORRELATION OF SEX AND

AGE OF INDIVIDUAL WITH THE RIDGE DENSITY AND RIDGE 

WIDTH OF FINGERPRINTS AMONG GUJARATI POPULATION

Abstract

Fingerprints are one of the most conventional techniques in criminal identification. It is useful as a 
1

valuable tool to establish the absolute identity of an individual  .Though it is a well established 

method for personal identification, there is much reliable information available in the form of 

primary characteristics of personal identification such as age, sex, stature. There is a possible 
6,8,9existence of specific parameters in fingerprints to find out these characteristics .

In this study, an effort has been made to establish the correlation between the age and sex of 

an individual and the fingerprints. A total number of 100 samples of fingerprints is collected and 

analyzed. It was found that there is an increase in the width of ridges in fingerprints during childhood 

(from 6years) to adulthood (upto25 years) and then there is a reduction in the ridge width in middle 

age and again there is an increase in ridge width with the advancement in age. There is some 

fluctuation found to occur in the dimension of this parameter in the fingerprints.

               An unambiguous microscopic examination of ridges in the fingerprints has been done to 

establish the possible correlation between sex of an individual and the ridge density. There is a 

distinct correlation has been established with the sex of individual with the ridge density.  It was 

found that the ridge density is found to be greater among females than that of males. This is due to the 

size of ridges. Among females the ridges are finer than that of males. Though no discrete result has 

been established through this study for the estimation of age of an individual with the ridge 

dimensions of the fingerprints, there is a possible existence of correlation between ridge width and 

the age of an individual. 

© 2012 Karnataka Medico Legal Society. All rights reserved.
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available to explore from them as far as the 

primary characteristics are concerned. In this 

study an effort has been made to analyze the 

changes in the ridge dimensions of fingerprints 

with advancement of ages. There are some 

studies that been done are available on the 

changes in lipid levels according to the age of the 
1

donor of the print.  

In this study there is an effort made to find 

out the possible existence of correlation between 

the sex and age of an individual with the changes 

in the ridge dimensions of the fingerprints. In 

case of correlation of sex and the ridge 

dimensions, the parameter included was the ridge 

width. In case of correlation of age and ridge 

dimensions, the parameter included was the ridge 

density.

Materials and Methods

First of all consent has been obtained 

from the subjects after explaining about the 

prospects of the study with the strict adherence to 

the ethical issues. The subjects of the younger age 

groups of 6- 16 years of age were the school 

children.

The methodology followed was that 
2,3prescribed by Cummins & Midlo.  The 

conventional method of Cummins & Midlo has 

been followed for the collection of fingerprint 

and palm prints in any study involving 

fingerprints. This is the easiest and the best fool 

proof method that has been followed by the 
5,8,9

researchers . The rolled impressions have been 

taken from the children in plain white paper with 

dust free hands after being wiped with spirit. This 

needs simple tools such as the roller glass plate 

and printer's ink.  In this method, a thin film of 

printer ink has been applied over a glass plate and 

the subject was asked to have the uniform 

application of the thin film of black ink over the 

fingertips using cotton pads. The subject would 

be asked to transfer the prints by moving the 

fingers from lateral to medial side. This has been 

transferred to fingerprint card which has ten 

squares spaces for individual fingers in addition 

to the plain white paper for the purpose of 

comparison and reference. Complete set of prints 

with impressions were thus collected. The 

patterns have been classified and tabulated. The 

results have been listed in tables according to 

their age and sex in separate set of tables and 

columns.

The parameters considered for the 

correlation of age and sex of the fingerprints is 
4,6,8,9,the ridge dimensions. , As far as the age 

estimation is concerned the ridge width has been 

taken into study. For the determination of sex, 

ridge density has been considered.

As far as the analysis part is concerned, 

the use of research stereo microscope has been 
6

mandatory . This is due to the magnification 

factors and the clarity of the ridges with finer 

details. The resolution of the ridges was found to 

be good with the possible readability up to the 

level of micrometers. The magnification of 

stereo microscope was kept at 10X for all the 

fingerprints with the uniformity have been 

followed for all the prints.

The width of ridges has been taken by 

following the standard method for calculating the 

way in each individual print. A particular pattern 

present in the thumb was being considered for 

analysis as a case of achieving uniformity.  It 

could be either a whorl or a loop.

rd
In each of the fingerprint pattern the 3  

th 6,9
and 4  ridges (from the core) have been studied . 

It has been done from the lateral directions of 

whorl pattern or ulnar loop pattern that have been 

considered for the study. In the same way, to 

achieve symmetry, two other areas have been 

chosen on the other side of the pattern. This gives 
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the values of the actual dimension noted and 

could also probably minimize the errors. 

This has been tabulated with the proper 

classification of the age and sex groups. This 

could be observed in the table shown below with 
rd

the details of width of ridges (average of 3  and 
th4  ridges from the core in different directions of 

the patterns).It was made certain that there is 

incidence of minimal errors in this observation.

(Picture shows the measurement of the ridge 

width and the calculation of the ridge density (red 

lines showing the points of reference)

Ridge Width

Ridge Density

Results and Discussion

The results that have been obtained from 

the observations were systematically classified 

and tabulated according to the age and sex of the 

subjects understudy. The following tables show 

the various dimensional changes of the ridges 

(ridge width) during the various .ages of life. (It 

may be possible to assess the influence of the 

dimensional changes in various ages and also the 

especially age and sex). The subjects have been 
.6. grouped for an easy assessment and calculations

The mean values of all these data have also been 

found out and have been presented.

By analyzing these results, it is possible 

to understand the existence of correlation 

between the ridge width of fingerprint and the 
4,6age of an individual

The age of an individual may have a 

possible influence in the epidermal ridge
4, 5,7

width

These results do suggest the results of 

similar studies of David (1981) and Kralik.M and 

NovotnyV(2003). The variations of the ridge 

width is also found to be very much greater 

within the short period of age such as 5 and 15 
3,4,5,6.years. There is a need of extensive study to be 

done bring out with more promising and reliable 

results.

From the above systematic observations 

of the findings, it may be possible to deduce that 

there is a possible association between the age of 

the individual and the ridge dimensions though 

there are no specific indication that the changes 

are linearly getting changed in accordance with 

the ages. Overall, the difference in the 

dimensions of the ridges (ridge width) is more 

inconsistent. There is an increase in the ridge 

width dimension from childhood (from the age of 

6 years) and the same has been noted in this study. 

There after there is a decrease in the width in the 

adult ages (21-25) and again starts increasing 

rapidly during age of 45-50 years. The highest 
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values of the width would be possible to be 

distinctly noted during the age of 45-50 years .In 
4a similar study  , there was an increase in the ridge 

dimension noted in the early and late childhood 

ages (from 5 to 15years). In this study, another 

informative result is obtained with the random 

changes of the dimensions of the ridges. This sort 

of fluctuation needs to be studied further to get 

more discrete results.  

Ridge Density

For the purpose of the determination of 

the sex it would be more appropriate to determine 
3,4,5,6,7,8,9the ridge density.  Ridge density may be 

expressed in terms of the numbers. This is the 

total number of ridges that are present in the 

given dimension. This can be noted according to 

the feasibility aspect of the researcher. In this 

case the ridge density has been found to be 

number of ridges present in the area of 500 mm.

This parameter is useful for this specific 

data. The sex determination though is the relative 

aspect of the differences of the ridge densities 

which are found to be very minimal but still they 

are significant statistically. The following table 

shows the no. of ridges present in a linear area of 

500µm. This is done by viewing the fingerprint 

pattern under the stereo microscope in the same 

magnification for all the subjects. The 

observations that have been noted are tabulated 

according to the sex and age for overall clarity. 

The ages those have been studied included 6years 

to 61 years. The authors have randomly collected 

these samples with the easy availability either 

from school children or from elders at home. In 

any case the studies showed the significant 

differences between the males and females as far 

as the ridge density are concerned. This is very 

much in concurrence with the studies done by 

other researchers in varied geographical 
6,7,8conditions with different ethnic groups.

Ridge Density among males and Females (area -
500µm)-Number of ridges present in the 
mentioned area)

Statistical Analysis

Chi-square Test:

2(Observed value-Expected value) /

Expected value

2  
=(580-511) /580

2=(69) /580

=8.208

For Males: 511/55 = 9.29    For Females: 

580/55= 10.54 Difference in the number of 

ridges between male and female = 1.25

P Values: 0.0042  

Based on these observations, it is possible 

to establish the correlation between the sex of an 

individual and the ridge density of the 

fingerprints. In every observation, it is found that 

the width of the ridge is always greater among 
5,6,7,8,9

males than that of females  In other words the 

ridges are always thicker among males and finer 

among females.   This can be done through the 

calculation of ridge densities.  The differences 

between the ridge dimension values of male and 

females are lesser in terms of numbers while 

considering the area under study (of the ridges in 

patterns in terms of micrometers) still they are 

significant. 

The results of this study are in concurrent 
4,5,6,8,9with the previous studies .  A similar studies 
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have been done in the population groups of 

Punjab, Haryana and Rajasthan by some 

researchers in which the results were also found 
9to have similar inferences  . Another study done 

by  Sudesh Gungadin (2006) among the 

population groups  of Karnataka  which also 
8

presented the similar results .In the above 

mentioned study, the measurement of ridges 

were considered within an area  of 25 square mm 

and the numbers found  were found to be 
2

13ridges per 25 mm  in males and 14 ridges 

among females. In this present study, 

measurement of ridge density was taken in an 

area 500 micro meters. It gives results with the 

near accuracy as that of the study done by Sudesh 

Gungadin. In the present study, there is a 

significant difference found in ridge density 

between male and female population. The main 

difference of the studies done by previous 

researchers and this present study lies in the 

population groups those were considered. The 

population groups those were considered for the 

study belonged to Karnataka, Punjab, Haryana 

and Rajasthan. In this present study, the 

population group considered was those of 

Gujarat. There is a need to consider about the 
9possible influence of demography . The results 

from this study population may have a significant 

influence in the outcome of the study. But this can 

be considered as a preliminary effort.  More 

prospective results would be obtained with the 

inclusion of fingerprints from a greater 

population data with the varied population 

groups.

The values for the ridge density among 

males were found to be 9.29 but for the females it 

was 10.54. Though in the outlook it may be a 

smaller difference but while considering the 

ridge widths in terms of micro meters this is 

much a significant one. This was statistically 

found to be more significant with the p value of 

0.004. 

 In any scientific research there has to be 

caution as the value represents the smaller 

population under study. So this outcome can be 

considered as result of preliminary study. This 

can be made use of by the future researchers to 

carry out further studies involving a larger 

population and the other consideration of the 

race, genetics and the physical status of the 

individuals. This might render some influence 

over the parameter. The ridge dimensions are 

significantly lesser than that of males. So it 

means the ridges are finer lines among females 

than males. In any case, the difference of 

ridge density in the given area is found to be more 

significant between males and females. 

Conclusion

- There are significant differences in the 

ridge dimensions (ridge width) noted 

among the population groups in various 

ages in both males and females.

- There is also a significant difference 

between males and females in the ridge 

width in every age group.

- The ridge width of females in the all age 

group is found to be lesser than that of 

males in corresponding age groups.

- The width dimension was markedly 

lower among females when compared to 

the corresponding to the male in every 

age group taken under study. 

- This study is a preliminary effort to 

establish the possible relationship 

between ages of the individuals with that 

of the ridge dimension.

- This study has imparted more scope on 

the possible correlation of sex of an 

individual and the fingerprints with 

reference to the ridge densities. There is a 

significant difference between the male 
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female ridge densities. 

- The ridge density of the females is higher 

than that of the males because the ridge 

widths of the females are comparatively 

lesser. In other words females have finer 

ridges.

- This is the main reason for the existence 

of the difference in the ridge densities 

between the males and females.

- These results are the outcome of the 

analysis of the data collected within a 

considerably smaller population groups 

those belong to Gujarat alone.

- There is an obvious limitation of the 

study being the number of subjects taken 

for consideration. It may be possible to 

explore more accurate results with a more 

elaborate population groups being 

included in this aspect. 

- These results are the preliminary 

outcome of study done on a specific and 

smaller group of population belonging to 

Gujarat.

- The correlation between the sex and the 

ridge dimension of fingerprints is more of 

a preliminary study; still this can be 

enhanced by including more number of 

data with various population groups.

- Though the correlation of the ages is 

possible to some extent, but still an 

extensive study may be necessary to get 

more precise results.

- Future researchers can throw more light 

in this aspect for more exploration of 

facts in this topic.  

- The results are open for the future 

researchers to get more accuracy and 

enhance the scope. 
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TABLE NO:1 
RANGE OF AGE 
(years) 

MALE(ridge width in µm) 

 Average 
among 
1st 
group  

Average 
among 
2nd 
group  

Average 
among 
3rd 
group  

Average 
among 
4th 
group  

Average 
among 
5th 
group  

Average 
(µm) 

5-10 15.95 19.21 26.36 27.31 33.37 24.42 
11-15 38.52 26.11 34.74 34.14 32.78 33.25 
16-20 40.70 41.91 44.57 49.12 39.83 43.22 
21-25 43.83 39.92 45.57 44.01 42.85 43.23 
26-30 45.54 44.57 46.45 48.35 43.98 45.77 
31-35 47.81 43.33 48.02 48.75 46.75 46.93 
36-40 37.40 38.33 35.22 38.42 39.11 37.69 
41-45 38.45 35.25 35.98 37.51 36.28 36.69 
46-50 44.20 42.65 41.33 45.77 49.78 44.74 
51-55 57.88 54.67 54.55 48.33 41.26 51.33 

 
TABLE NO:2 

 FEMALE(ridge width in µm) 

RANGE OF AGE 
(years) 

Average 
among 
1st 
group 

Average 
among 
2nd 
group 

Average 
among 
3rd 
group 

Average 
among 
4th 
group 

Average 
among 
5th 
group 

Average 
(µm) 

5-10 15.44 20.55 23.52 26.95 31.55 23.60 
11-15 34.34 23.85 34.73 31.91 30.75 31.11 
16-20 36.51 37.41 40.57 39.34 33.57 37.48 
21-25 42.92 38.89 44.96 33.75 31.52 34.40 
26-30 41.98 43.37 47.95 46.30 43.75 44.67 
31-35 46.82 45.49 47.77 45.16 44.78 45.63 
36-40 35.45 40.37 34.05 37.98 47.83 39.13 
41-45 35.32 33.25 34.22 36.95 37.16 35.38 
46-50 43.89 42.75 39.77 45.10 48.77 44.05 
51-55 50.75 48.67 47.55 46.88 40.77 46.92 
 

Table No.1

Range of Age

(Years)
Male (ridge width in  mm)

Table No.2

Range of Age

(Years)

Female (ridge width in  mm)
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ESTIMATION OF TIBIAL HEIGHT FROM ITS LOWER AND UPPER END BY LINEAR REGRESSION METHOD

Introduction

Identification of an unknown dead body is 

one of the important works in the field of forensic 

medicine. In establishing the individuality of an 

unknown dead body, many factors are necessary 

among which height or stature of the person is 

one. But in mutilated bodies or in skeletal 

remains, establishing the individuality becomes 

extremely difficult. In such cases the height is 

calculated indirectly from the length of long limb 

bones, as because the long limb bones have got a 

definite correlation to the height of the 

individual. Further, it has also been established 

that it is the lower limb bones which have got 

greater contribution to the height than the bones 

of the upper limb. Many a times Forensic experts 

may find mutilated part of long bones. (1)

 

Tibia is an important weight bearing bone 

of human body. Structure wise it is not so 

complex unit as compare to other long bones. 

Though being simple in structure it presents 

uniqueness when compare to other human bones. 

During medico legal examinations of individual 

bones one may interact with tibia or part of it. It is 

often required to reconstruct the tibial height 

from its component. Keeping in these facts in 

mind this study was devised to calculate height of 

Tibia from its lower and upper end. 

Material & Methods

The intact dried Tibia from Anatomy 

Department were utilised for study. Total number 

of 17 left Tibias and 13 right tibias were utilised 

Most  forensic  and  biological 

anthropological studies use the stature-

estimation formulae developed by Trotter and 

Gleser (2). In recent decades, studies of 

morphological differences between populations 

have indicated that population-specific formulae 

are necessary to obtain accurate estimates.
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for study. Left and right tibias were separated and 

were marked. As per data available in dept. 

records all bones were from Central Indian 

population. For measurements Digital vernier 

calliper and osteometric board were used. Total 

length of Tibia was measured as straight distance 

from the cranial articular surface to the fibular 

condyle of Tibia i.e. lateral condyle to the tip of 

medial malleolus. The transverse diameters of 

upper and lower ends of Tibia were measured 

using digital vernier calliper. For measurement of 

transverse diameter bones were placed in 

Anatomical positions and maximum diameter 

was observed. Concurrent two readings were 

taken as final readings.  Three readings were 

taken and average was considered as final 

reading. For statistical calculations SPSS 

software and MS Excel for drawings of graphs 

were used. The linear regression equation was 

calculated for right and left bones separately for 

both the ends. 

Results

The mean and SD for total height of left 

and right tibias were 379.41± 18.90 and 371.30 ± 

23.20. The means of measurements for upper 

ends of Right Tibia were 58.01 ± 7.68 and for left 

Tibias were 65.13±4.65. Similarly values for 

lower ends were 36.55± 8.28 and 39.31± 5.36 for 

right and left tibias respectively. The linear 

regression equation was derived for upper and 

lower ends with corresponding Total heights and 

is shown in table 1. The graphical representation 

of this data is shown in figure1.

Discussion

Many researchers have worked 

extensively on reconstruction of stature of human 

from tibial height.(1,3,5) The estimation of tibial 

height from its component plays a very important 

role in medico legal cases which in turn can be 

utilised in estimating total stature.(6) Thus our 

findings can be utilised in estimation of total 

height of an individual which is often needed. 

The data obtained from measurement of lower 

and upper end of tibia can also be utilised in 

identification of bony remains. The above 

findings are important for orthopaedic surgeons 

too who can utilise the data in fracture cases also.

Precision in anthropometry is of utmost 

importance as it requires lot of practice. 

Reliability of the measurement should be 

established and the best order for recording the 

measurements selected for a particular study or a 

particular problem should be determined.(5) The 

most common errors in anthropometry are 

positioning of the body or bones, reading 

measurements and recording. In other words, 

these errors are also termed as personal error and 

technical error of measurement respectively. In 

order to minimize these errors, standard 

procedures for recording these measurements 

were used.

Conclusion

The data obtained can be of immense 

utility for Anthropologists, Medico legal experts 

and orthopaedic surgeons. The number of bones 

studied in this study warrants further such study 

at large level. Not separating the bones with 

respect to their sexes was the main bottleneck of 

study. Further small sample size forced us not to 

differentiate the bones on basis of their sexes.

The estimated height so found was 

accepted within a range of an error and were in 

close approximation with that of the observed 

height. Hence, it is possible to determine the 

height of a tibia of deceased person whose 

mutilated leg portion is only available by using 

the data and formula derived from the present 

study fairly accurately within a standard error of 

estimate which is acceptable from biological 

consideration in determining the height of tibia.
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SNo Side 
 

Total height of Tibia Equation of Regression 

1 Left Transverse diameter of lower end y=2.146+0.097x 
2 Transverse diameter of upper end y=51.696+0.035x 

3 Right Transverse diameter of lower end y=51.887-0.041x 

4 Transverse diameter of upper end y=49.955+0.022x 

Table1. Showing regression equations for tibial heights and corresponding

transverse diameters. Where y is height of Tibia and x is corresponding transverse diameters.

Figure1: Showing scatterograms for lower and upper end of

Tibia with reference to total height of both Right and left Tibias.
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SOCIO DEMOGRAPHIC DISTRIBUTION OF ROAD TRAFFIC ACCIDENTS WITH EMPHASIS ON PATTERN OF CRANIOFACIAL INJURIES IN BANGALORE: AN AUTOPSY BASED STUDY

Introduction

India has 1% of vehicles in the world; but 

it accounts for about 6% of the total cases of 

unintentional injuries.  Physical trauma is the 

leading cause of diseases and death all over 

world. Among all types of accidents, those 

caused by motor vehicles claim the largest toll of 

life and tend to be most serious, road traffic 

1

accidents(RTA) continues to be growing menace 

incurring heavy loss of valuable man –power, 

along with corresponding drain of potential 

economic growth of country. These injuries also 

have a definitive causative pattern and 

mechanism in terms of agent (product/vehicle), 

host (human beings) and environmental (roads, 

homes, workplaces) factors along with system-

related issues.

 

The labyrinthine architecture of human facial 

bones provides a propensity for their collapse at 

impact and they may thereby act as an effective 

energy absorber by preventing injury to the 

 This work was to determine the 

craniofacial injury patterns in autopsies to 

facilitate the awareness, by identifying, 

describing and quantifying trauma for use in 

planning and evaluation of preventive programs.
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Abstract

Accidents caused by motor vehicles claim the largest toll of life and tend to be most serious 

among all types of accidents. Road traffic accidents (RTA) continues to be a growing menace, 

incurring heavy loss of valuable manpower  with corresponding drain of potential economic 

growth of the country. Present study was taken up with the aim to assess the socio demographic 

distribution and the pattern of head injuries occurred in road traffic accidents [RTA]. Methodology: 

A descriptive cross sectional autopsy study was conducted on the RTA cases. A convenient 

purposive sampling technique was applied to select 113 road traffic accident cases autopsied. 

Results: the majority of the victims were between 21 to 40 years (46.02%), males 92.0%, and 

Hindus 90.27%. Maximum incidents of RTA took place between 6:00 PM to 12:00 PM(37.17%), 

Majority of the RTA took place on weekends  (54.87%) ,at cross roads (54.87%). Heavy motor 

vehicles were involved in majority of the cases (39.82%). Conclusions: Since then the patterns of 

injury from man's interaction with the motor car may have been somewhat modified by crash 

protection devices, such as helmets, seat belts and air bags, but injuries due to road traffic related 

trauma are worsening each year. 
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2brain.  Frequently, craniofacial injuries are life 

threatening injuries and require multidisciplinary 

team approach.

Aims

To assess Socio demographic distribution 

of road traffic accidents and the pattern of head 

injuries.

Methodology

A descriptive cross sectional post mortem 

study was conducted during the period of 

November 2007 to November 2009 on the RTA 

victims. A purposive sampling technique was 

applied to select the sample of 113 cases, brought 

to the Forensic Medicine Department of KIMS 

hospital Bangalore, with an alleged history of 

RTA. For the purpose of the study, a RTA was 

defined as an accident which took place on the 

road between two or more objects, one of which 

must be any kind of a moving vehicle. Various 

study variables analyzed were sex, age, time of 

RTA, type of vehicle, position of the victim 

during RTA and nature of injury of road traffic 

accidents at autopsies. Each autopsy report was 

reviewed for demography, injury, and place of 

accident, as a means of determining the location 

of the crash.

Results: Following are the results

Tab1e 1: Distribution of RTA victims based on
Demographic status and sex n= 113

Tab1e 2: Showing the religion of the victims

Table-3: Showing the place of accident. Table-4: Showing the time of accident

Table-5: Distribution of RTA victims based on type vehicle involved in the accident

Place of Accident Male Female Total Time of Accident TotalMale Female
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Discussion

In the present study majority of the 

victims were between 21 to 40 years i.e 46.02%. 

It is consistent with the studies conducted by 
3 4

Agnihotri AK  and Chaudhary B L . Males were 

common victims ( 92.0%)  in our study and is 

consistent with the studies conducted by 
3 4 5

Agnihotri AK,  Chaudhary B L  and Khajuria B  

who reported ,males accounted for 80.58%, 

83.20% and 85.14% respectively. Male to female 

ratio observed in our study is 11.5/1  while 
3 6

studies by Agnihotri AK  and Neven AH  

reported this ratio as  4.2:1and 5.5/1 respectively 

which is quite low in comparison with the current 

study. Our study highlights that 95% of the 

victims belonged to Hindu religion. It may be due 

to the fact that Hindu population is more in this 

city than other religions according to census 
8report.  It was observed in the current study that 

the commonest place of accident  was at the road 

intersections [cross roads] . It is also observed by  
5. Khajuria B It is due to the fact that Bangalore is 

cosmopolitan city with more intra city traffic 

than nearby high ways. It is inconsistent with the 

studies by other s. It was observed that 37.17% of 

the RTA occurred in between 6:00 PM to 12:00 

PM and 54.87% took place on weekends, as the 

weekend traffic is much more in the city. 
8

Kimberly MA et. Al  also observed the same, but 
5 

Khajuria B reported most (54.22%) RTAs 

occurred during the daytime, between 9 AM to 8 

PM.

In our study it was observed that 39.82% 

of the vehicles involved were Heavy motor 

vehicle (HMV)  and least by auto rickshaws 
5 ,while in Khajuria B it was  light vehicles and 

two wheelers were involved more in 61.05%, 

42%  respectively. 

It was observed that occupants of the  

vehicles constituted the majority[ 62.83%] of the 

victims, as our study deals with intra city traffic 

involving city buses, and other passenger 
5 

transportation vehicles. Khajuria B observed 

occupants of  vehicles constituted 42%. Among 

the drivers, two wheeler drivers were more 
5 16.81% involved in accidents. Khajuria B  

 
observed 31.1% as two wheeler drivers.

Among the craniofacial injuries observed 

in the current study, 60.17% cases had skull 

fractures, of that  48.67% were comminuted 

fractures and 54.87% fissure fractures with 

7.08% jaw bone fracture, and 8.85% teeth 

dislocations. In intracranial hemorrhages 

[75.22%], majority were subdural (37.7%)  with 

9% brain laceration,. It is consistent with 
5 , 6  observations of Khajuria B Neven AH and 

9
others  . In another similar study by Murray GD 

et al. 52% of head injuries were related to Motor 
10. Vehicle Accidents.  

Table-6: Showing the Position of the victim at

the time of accident

Table 7: Showing the type of vehicle and type

of craniofacial injuries 

Male Female Total
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Conclusion

The present study high lights the 

demography and the pattern of injuries in R T A. 

More people have been killed in R T As than the 

world wars. The all India road data shows that 

83.5% of the accidents were due to the driver's 

fault. Other contributory factors were: 

mechanical defects in vehicles, pedestrian fault, 

fault of the passenger, bad roads, and bad 
11weather.  since the patterns of injury from man's 

interaction with the motor vehicles may be 

modified by crash protection devices, such as 

helmets, seat belts and air bags, but injuries due 

to road traffic related trauma are worsening each 

year because of scanty regard to all these. The 

usage of motorized vehicles is growing day by 

day throughout the world. It is a particular 

concern in developing nations like India where 

increasing urbanisation, overcrowding and scant 

regard for the 'rules of the road' are seen. It is high 

time that the policy makers should take a look at 

these types of studies and do concerned 

modifications in the years to come.

References

1) Verma PK, Tewari KN. Epidemiology of 

Road Traffic Injuries in Delhi: Result of a 

Survey. Regional Health Forum WHO 

South-East Asia Region 2004; 8(1), 

2) Lee KF, Wagner LK, Lee YE, Suh JH, Lee 

SR. The impact-absorbing effects of facial 

fractures in closed-head injuries: An 

analysis of 210 patients. J Neurosurg 1987; 

66: p;542-47.

3) Agnihotri AK, Joshi HS, Tsmilshina N. 

Study of Craniofacial Trauma in a Tertiary 

Care Hospital, Western Nepal. Medico-

Legal Update. 2005 ;Vol. 5, No. 1 p; 12-15.

4) Chaudhary B L, Singh D, Tirpude B H, 

Sharma R K, Meel V. Profile of Road 

Traffic Accident Cases in Kasturba 

Hospital of M.G.I.M.S., Sevagram, 

Wardha, Maharashtra. Ind medica. 2005;5: 

www.indmedica.com -accessed on 

24/06/2012.

5) Khajuria B, Sharma R, Verma A. A Profile 

of the Autopsies of Road Traffic Accident 

Victims in Jammu. Journal of Clinical and 

diagnostic research. 2008;2:639-42.

6) Neven AH, Rabab SK, Ashraf MdE, 

Mohamed A Pattern of craniofacial injuries 

in patients admitted to Tanta University 

Hospital--Egypt. Journal of  Forensic And 

Legal Medicine. 2010; 17:26-32.

7) India. Office of the registrar of general & 

Census commissioner, India. Census 2011. 

Ministry of Home affairs. New Delhi. 

2012. [cited 2012-06-22] available from 

http://www.censusindia.gov.in/Census_Da

ta_2011/India_at_glance/religion.aspx. 

8) Kimberly M, Auman MS, Joseph AK, 

Michael F MA, Ballesteros MS, John E, et. 

al., Autopsy Study of Motorcyclist 

Fatalities: The Effect of the 1992 Maryland 

Motorcycle Helmet Use Law. Am J Public 

Health. 2002; 92:1352–55

9) Jha N, Srinivasa DK, Roy G, Jagdish S. 

Epidemiological study of road traffic 

accident cases: A study from South India. 

Indian J  Community Med 2004; 

XXIX: 20-4.

10) Murray GD, Teasdale GM, Braakman R, 

Cohadon F, Dearden M, Iannotti F, et al. 

The European Brain Injury Consortium 

survey of head injuries. Acta Neurochir 

(Wien) 1999; 141(3): 223-36.

11) Jagnoor. Road Traffic Injury Prevention: A 

Public Health Challenge. Indian J 

Community Med 2006; 31:129-31



-21-J.Kar.Med.Leg.Soc. Jul.-Dec. 2012 Vol 21(2)

INTRICACIES OF INDIAN SURROGACY  SCENARIO – A REVIEW

Introduction

The word 'surrogate' has its origin in 

Latin 'surrogatus', past participle of 'surrogare', 

meaning a substitute, that is, a person appointed 

to act in the place of another. Thus a surrogate 

mother is a woman who bears a child on behalf of 

another woman, either from her own egg or from 

the implantation in her womb of a fertilized egg 
1from other woman.

“Surrogacy”, means an arrangement in 

which a woman agrees to a pregnancy, achieved 

through assisted reproductive technology, in 

which neither of the gametes belong to her or her 

husband, with the intention to carry it and hand 

over the child to the person or persons for whom 
2she is acting as a surrogate.

The Black' Law Dictionary categorizes 

surrogacy into two classes: Gestational 

surrogacy and Traditional surrogacy. They are 

defined as follows:

Gestational (Total) surrogacy: A 

pregnancy in which one woman (the genetic 

mother) provides the egg, which is fertilized, and 

another woman (the surrogate mother) carries the 

foetus and gives birth to the child.

Traditional (Partial) surrogacy: A 

pregnancy in which a woman (the surrogate 

mother) provides her own egg, which is fertilized 

by artificial insemination, and carries the foetus 

and gives birth to a child for another person.

Surrogacy is commercial or altruistic 

depending on whether the surrogate receives 

financial reward for her pregnancy on the 

relinquishment of the child, or not.
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 The world's second and India's first IVF 

baby, Kanupriya alias Durga was born in Kolkata 

on October 3, 1978. The growth in the ART 

methods is recognition of the fact that infertility 

as a medical condition is a huge impediment in 

the overall wellbeing of couples and cannot be 

overlooked especially in a patriarchal society like 

India. A woman is respected as a wife only if she 

is mother of a child, so that her husband's 

masculinity and sexual potency is proved and the 

lineage continues. The problem however arises 

when the parents are unable to construct the child 

through the conventional biological means. 

Infertility is seen as a major problem as kinship 

and family ties are dependent on progeny. Herein 
1surrogacy comes as a supreme saviour.

The prevailing historical view was that 

any act of surrogacy diminished women and was 

degrading to all females. One of the central 

challenges confronting surrogacy is whether it is 

morally or ethically just, and whether in view of 

such concerns, the courts must assess the 

enforceability of surrogacy contracts. As such, 

the courts when looking at matters of public 

policy take account of the 'common good' and the 

changing perceptions of society as the validity of 
3

such contracts is evaluated.  

Ethical Issues

1. Because of the gradual emotional 

attachment and evolving attitude towards 

the fetus during the gestation, it is not 

possible for a pregnant woman to give a 

truly informed consent (to undergo the 

surrogate pregnancy and relinquish the 

baby) until after the birth has occurred.

2. In India, where dowry deaths are so 

common, the women may be coerced for 

surrogacy by the unscrupulous/greedy 

husbands and in-laws in order to make 

some extra bucks.

3. Only rich people will be able to benefit 

from this arrangement. They may exploit 

the lower middle class women who may 

be lured to supplement their income by 

accepting the surrogacy arrangement.

4. The technique may be misused by the 

lesbians, homosexuals and singles 

desirous of having children. It may not be 

in the best interest of the child because in 

any eventuality the child will be without a 

mother or a father which is not a desirable 

situation. Even the status of parent 

(lesbian, homosexual) may not be a 
4

healthy credential for the child.

5. To what extent is it right for society to 

permit women to make contracts about 

the use of their bodies? To what extent is 

it a woman's human right to make 

contracts regarding the use of her body?  

Should the state be able to force a woman 

to carry out "specific performance" of her 

contract if that requires her to give birth to 

an embryo she would like to abort, or to 

abort an embryo she would like to carry to 

term?

6. What does motherhood mean? What is 

the relationship between genetic 

motherhood, gestational motherhood, 

and social motherhood? Is it possible to 

socially or legally conceive of multiple 

modes of motherhood and/or the 

recognition of multiple mothers?

7. Should a child born via surrogacy have 

the right to know the identity of any/all of 

the people involved in that child's 
5

conception and delivery?  
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8. There is every possibility of misuse of 

children born out of surrogacy for 

terrorism, prostitution or unethical 

genetic engineering research as the 

foreigners who pay for the child would 

not have any emotional bonding with the 
6

kid.

9. Repugnant to human dignity - It is 

inconsistent with human dignity that a 

woman should use her uterus for 

financial profit and treat it as an incubator 

for someone else's child. These words of 

the Warnock Committee reporting to the 

British Government in 1984 remain 
7

unanswerable even today.

10. Is there a change in motives for creating 

children: children are not conceived for 

their own sakes, but for another's benefit? 

Can anyone predict the emotions 

associated with relinquishing a child? 

Should the surrogate be paid? What 

happens when no one wants a 

handicapped newborn? Should the 

couple and surrogate remain unknown to 

each other? Should the child be told? 

What kinds of records should be kept, and 
8

should the child have access to them? 

Legal Issues

1. Cases where multiple embryos survive 

after transplantation, doctors are using a 

technique called fetal reduction, 

amounting to feticide.

2. What is the legal position of postmortem 

insemination, genetic testing of donor 

sperms and ova for any disorders and of 
4

the unused frozen embryos?

3. No single person has any right to obtain 

baby by surrogacy. Because as per the 

cardinal principle of jurisprudence “One 

cannot enforce one's right by infringing 

any right of others”, but in the instant case 

the single person while procuring baby 

by surrogacy shall be infringing the right 

of baby itself  to come in this world with 
7

both parents.

4. Are surrogacy contracts enforceable? Are 

they illegal? Is payment of a fee in 

violation of baby-selling statutes, i.e., is it 

payment for services rendered or for the 

child? Is the contract counter to public 

policy? What happens if the surrogate 

decides to keep the child? What would be 

appropriate damages for breaches of the 

contract? Would they be monetary, or 

w o u l d  t h e y  r e q u i r e  s p e c i f i c  

performance? Who is the legal mother? 

How can the husband of the infertile 

woman establish his paternity rights? 

Would prohibit ion of surrogate 

arrangements violate constitutional 
8rights to privacy or rights to procreate?

5. Section 112 of Indian Evidence Act and  

Gestational surrogacy: If a Mr. and Mrs. Y 

for instance contracted a Mrs. Z for 

delivering their baby, according to this 

section the child would be presumed to be 

a legitimate child of Mr. Z i.e. Mrs. Z's 

husband who may have nothing 

whatsoever to do with the transaction! 

What is worse is that according to the 

present interpretation, it will be deemed 

to be his child simply if and because he 

had an opportunity to have sexual 

intercourse with his own wife. He will 
9

have no defense.

6. How can the rights of the surrogate 

mother be waived completely? How can 
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the rights of the ovum or sperm donor be 

restricted? What would be the status of 

divorced biological parents in respect of 

the custody of a surrogate child, and 

would a biological parent/s be considered 

the legal parent of the surrogate child?

Interpretation of surrogate motherhood – Is 

it an Ambiguous relationship?

      The prenatal separation of biological and 

moral relationships places the surrogate in a 

highly ambiguous relationship with the fetus. As 

a woman who has a right to bodily integrity, she 

has a right to an abortion, but as a surrogate, she 

would have no right to determine the destiny of 

the fetus. Indeed, through entering the contract 

she has given the fetus a right to inhabit her body, 

which she cannot withdraw without the couple's 

consent. Although surrogacy contracts usually 

make it clear that the stipulation regarding 

abortion is unenforceable, the surrogate's having 

(or not having) an abortion against the couple's 

wishes would still constitute breach of contract. 

And if the pregnant woman engages in behaviour 

that is potentially harmful to the child, it would 

not involve a neglect of parental responsibilities 

(since she has none), but would constitute a 

violation of the legal agreement with the 

intending parents. (One can only wonder what 

the appropriate penalty for such a breach would 

be.) 

The attempt to separate biological and 

moral relationships ignores the fact that the 

surrogate has, by virtue of her being the 

gestational mother, certain moral responsibilities 

to the fetus, and that these can only be affirmed by 

any legal contract she may enter into. In other 

words, her obligation is directly to the fetus, not 

indirectly through an agreement with the 

intending parents. Surrogacy is not analogous to 

child-caring services because, once she has 

conceived, the surrogate finds herself in a (for all 

practical purposes) irreplaceable, intimate 

relationship with someone who is totally 

dependent on her for its wellbeing. Unless she 

has an abortion or miscarriage, this link cannot be 

severed nor can these duties be relinquished 

before birth, simply because there is no one else 

who could take over responsibility for the 

welfare of the developing fetus. In this regard the 

difference between gestational and genetic 

surrogacy is irrelevant. The surrogate's 

obligations during pregnancy stem from her 

proximity to the fetus and are not contingent 

upon an agreement with the commissioning 

couple. The surrogate cannot choose not to be 

morally responsible for the fetus while it remains 

in her womb. In this sense, biology certainly is 
10destiny.  

Assisted Reproductive Technologies 

(Regulation) Bill 2010

The legal issues related with surrogacy, 

as we have seen, are very complex and need to be 

addressed by a comprehensive legislation. After 

a long wait for so many years, the Indian Council 

of Medical Research (ICMR) has come out with a 

draft Assisted Reproductive Technology 

(Regulation) Bill 2010. The draft Bill contains 50 

clauses under nine chapters. The Bill 

acknowledges surrogacy agreements and their 

legal enforceability. This will ensure that 

surrogacy agreements are treated on par with 

other contracts and the principles of the Indian 

Contract Act 1872 and other laws will be 

applicable to these kinds of agreements. 

Salient features of Assisted Reproductive 

Technologies (Regulation) bill 2010

1. ART banks shall obtain semen from 

males between twenty one years of age 
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and forty five years of age, both inclusive, 

and arrange to obtain oocytes from 

females between twenty one years of age 

and thirty five years of age, both 

inclusive.

2. No woman shall donate oocytes more 

than six times in her life, with not less 

than a three-month interval between the 

oocyte pick-ups.

3. A donor shall relinquish all parental 

rights over the child which may be 

conceived from his or her gamete.

4. Both the couple or individual seeking 

surrogacy through the use of ART, and the 

surrogate mother, shall enter into a 

surrogacy agreement which shall be 

legally enforceable.

5. A surrogate mother shall relinquish all 

parental rights over the child.

6. No woman less than twenty one years of 

age and over thirty five years of age shall 

be eligible to act as a surrogate mother.

7. No woman shall act as a surrogate for 

more than five successful live births in 

her life, including her own children.

8. The birth certificate issued in respect of a 

baby born through surrogacy shall bear 

the name(s) of individual / individuals 

who commissioned the surrogacy, as 

parents.

9. A surrogate mother shall not act as an 

oocyte donor for the couple or individual, 

as the case may be, seeking surrogacy.

10. Foreigners or Non-resident Indians 

coming to India to rent a womb will have 

to submit documentation confirming that 

their country of residence recognizes 

surrogacy as legal and that it will give 

citizenship to the child born through the 

surrogacy agreement from an Indian 

mother.(This perhaps, is in view of the 

two-year legal battle of the surrogate 

sons, Nikolas and Leonard, born to the 

German couple Jan Balaz and Susan 

Lohlad. The two kids, born to an Indian 

surrogate mother in January 2008, were 

rendered stateless with neither German 

nor Indian citizenship. Subsequently, the 

Supreme Court got them exit permits in 

May 2010.)

11. A child born to married or unmarried 

couple through the use of ART, with the 

consent of both the parties, shall be the 

legitimate child of both parties.

12. In the case of a single woman/man, the 

child will be the legitimate child of that 

woman/man.

13. In case a married or unmarried couple 

separates or gets divorced, as the case 

may be, after both parties consented to 

the ART treatment but before the child is 

born, the child shall be the legitimate 

child of the couple.

14. All records, charts, forms, reports, 

consent letters and all other documents 

required to be maintained under this Act 

and the rules shall be preserved for a 

period of ten years. Provided that, if any 

criminal or other proceedings are 

instituted against any facility using ART, 

the records and all other documents of 

such facility shall be preserved till the 
2final disposal of such proceedings.
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Conclusion

        There are three types of mother, the genetic 

mother (who donates the eggs and contributes to 

half the genetic code), the gestational mother 

(who carries the foetus in her womb) and the 

social mother (who provides for the care and 

upbringing of the child). Each is important for the 

care and well-being of the child. Recognition of 

surrogacy and its important role in modern 

society is welcome. Surrogacy is now 

optimistically viewed as being an acceptable 

method of procreation in circumstances where it 

would otherwise not be possible. Women may 

interpret their pregnancies and their relationship 

with the foetus in different ways. A surrogate 

mother should not deny her moral responsibility 

for the foetus's welfare. Acknowledging the 

possibility of multiple parenthood has the 

implication that the intending parents cannot 

insist on modelling their family directly along the 

lines of nuclear family. Having reinterpreted 

parenthood, we should also be prepared to 

reinterpret the family. The draft assisted ART 

(regulation) bill, 2010 is a beacon to move 

forward in the direction of preparing legislation 

to regulate not only ART clinics, but rights and 

obligations of all parties to a surrogacy, including 

rights of the surrogate child. Everything would 

be in black and white and legal redressal for any 

failures will be possible. Legal provisions 

existing under various laws in India which when 

interpreted leads to lot of confusion and does not 

hold good regarding the legal implications of 

surrogacy.  May we all hope that the Indian 

parliament will soon realize the importance of 

enacting a comprehensive law dealing with 

intricacies of surrogacy, because “LAW MUST 

BE STABLE. BUT NOT STAND STILL”. 
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Introduction

Vulnerability of disabled children is an 

age-old problem for which we have documentary 

records for as long as we have had recorded 

history, but the problem has been intermittently 

rediscovered and forgotten.

Cultural, religious and popular social 

beliefs often assume that a child is born with a 

disability or becomes disabled after birth as the 

result of a curse, 'bad blood', an incestuous 

relationships, a sin committed in a previous 

incarnation or a sin committed by that child's 
1parents or other family members. 

A disabled child is more likely to face 

violence and abuse at birth and this increased risk 

for violence reappears throughout the life span.  

This violence compounds social, educational and 

economic marginalization that limits the lives 

and opportunities of these children.  Disabled 

children living in remote and rural areas may be 
2, 3, 4

at increased risk of violence.

This article is reformulation and an 

editorial outcry about the abuse of the disabled 

children and it recommends ways of dealing with 

the newly rediscovered sociomedical problem. 

Disability is an umbrella term, covering 

impairments, activity limitations, and 

participation restrictions. An impairment is a 

problem in body function or structure; an activity 
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limitation is a difficulty encountered by an 

individual in executing a task or action; while a 

participation restriction is a problem experienced 

by an individual in involvement in life 
5, 6, 7situations.

Disabilities are usually classified as 

severe, moderate and mild, as assessed by the 

individual's need for support, which may be 

lifelong. 

·Persons in the mild category may be able to 

live independently and participate in lifelong 

employment. 

·Moderate category persons will, most often, 

need varying levels of support from their 

families or from community agencies. 

·The severe category persons are more likely 

to have very high levels of dependence with 

many requiring intensive supports as 

activities of daily living is generally quite 
8, 9

limited or non-existent.

Background

The amount of research available on this 

population is extremely limited, particularly for 

disabled children in the developing world. The 

violence against disabled children occurs at an 

annual rate of 1.7 times greater than their non-
 10, 11

disabled peers.  

According to UN Enable, around 10% of 

the world's populations, 650 million people, live 

with disabilities. Women and girls with 

disabilities are particularly at a risk of abuse. 

According to a UNICEF survey, 30% of street 

youth are disabled. Some countries where Infant 

Mortality Rates are high, mortality rates for 

children with disabil i t ies is  as high 
10, 11

as 80%. 

In India children with disabilities mainly 

comes under the Ministry of Social Justice & 

Empowerment. Some of the issues are dealt by 

the health ministry. But no single ministry has 

been assigned for the protection of these 

children, which leads to varying data about 

occurrence of disability amongst children. In 

India 1.67% of the 0-19 age group population has 

a disability and 35.29% of all people living with 
12

disabilities are children.  Other estimates say 

that India has 12 million children living with 

disabilities. Only 1% of children with disabilities 

have access to school and one third of most 

disabilities are preventable. 80% of such children 

with disabilities will not survive beyond the age 
11of forty. 

What is abuse? 

Abuse is a general term comprising of 

several types namely child abuse, wife abuse, 

husband abuse, geriatric abuse and so on. In the 

present paper we describe about child abuse.

"Child abuse" can be defined as causing 

or permitting any harmful or offensive contact on 

a child's body; and, any communication or 

transaction of any kind which humiliates, 

shames, or frightens the child. Some child 

development experts go a bit further, and define 

child abuse as any act or omission, which fails to 

nurture or in the upbringing of the children. 

Different types of Abuse in disabled children

Abuse is a significant issue for people 

with disabilities, and as a group they are regarded 

as vulnerable people in most jurisdictions. 

Common types of abuse include:

·Physical abuse (withholding food, hitting, 

punching, pushing, etc.)

·Sexual abuse

·Psychological or emotional abuse (verbal 

abuse, shaming etc)
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·Financial abuse (charging unnecessary fees, 

holding onto pensions, wages, etc.)

·Legal or civil abuse (restricted access to 

services)

·Systemic abuse (denied access to an 

appropriate service due to perceived support 
8, 10, 12

needs) 

Disabled children are vulnerable at 

·At the home and family 

o Infanticide/Mercy Killing

o Physical violence, sexual, emotional 

and/or verbal abuse of disabled children  

o Abuse by support staff within the home

·At Educational and Custodial Settings 

o Violence in schools 

o Violence inside the classroom

o Violence in hostels or boarding

·At the workplace

o Forced to work as beggars 

o Sent to the brothel for prostitution 

o Made to work as a precursor to 
13, 14

disability

Why are disabled children abused? 

Lack of education, lack of self-esteem& 

self-advocacy skills, lack of understanding of 

social norms& appropriate behavior and 

communication difficulties are strong 

contributing factors to the high incidence of 
15abuse among this population.  The different 

systems that operate abuse initially and then 

continue?

·The carer exploits intimate care as an 

opportunity to abuse. 

·Ineffective communication between 

child, carer and parents might contribute. 

·Society's devaluation and diminution of 

the disabled child's status.

Children with disabilities are known to be 

at higher risk for abuse, because they may be 

perceived as “easy victims.” Abuse toward 

disabled children is less likely to be investigated 

or persecuted, which means abusers know it is 

easier to escape consequences even if the abuse is 
15, 16, 17discovered.

Disabled children may also be targeted 

for child murder, either because parents perceive 

them as bringing shame to the family or because 

adults may be convinced they will be “better off” 
18, 19

dead than disabled.

The Criminal Justice System

The disabled children are dispropor-

tionately represented in the criminal justice 

system.  They often fare far worse than their non-

disabled peers. Lack of response to disabled 

children by the police, judges and court systems 

further compounds the risks faced by disabled 

children.  Such lack of response is manifested in 

two ways:

1. Inaccessibility of legal services:  In many 

countries, the criminal justice system is 

inaccessible to those with disabilities. 

a. Police stations and court houses that can 

only be entered by steps are inaccessible 

to wheelchair users.

b. Lack of sign language interpreters for 

deaf individuals from reporting crimes. 

c. Lack of explanation and support for 

individuals with intellectual disabilities 

or mental health problems 

2. Inaccessibility of related services: 

Domestic violence shelters, drug and alcohol 

in tervent ion programs,  and other  

community-based programs specifically 

designed to address behaviors and practices 
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strongly associated with violence, are often 

inaccessible to those with disabilities.

Lack of knowledge about disability within the 

legal system: Charges of violence or rape from 

individuals with a disability are dismissed by the 

police or judges who are unfamiliar with 

disability –with the assumption that a 

'misunderstanding' has occurred or that 

individuals with disability are easily confused.  

Even more troubling is the assumption that a 

child or adolescent with disability is unable to tell 

'right' from 'wrong' or to decide themselves what 

they want and do not want done to their bodies.  

Even when police, lawyers and judges recognize 

that violence or rape is no less traumatic for the 

disabled child, it is often assumed that they will 

not make good witnesses on their own behalf, and 

they are discouraged to go against the 
19, 20, 21accused/abuser. 

Society's attitude towards disabilities

Stigma and prejudice allows some 

members of the community to see disabled 

children as easy targets of rage, anger or sexual 

aggression.  Throughout the past history, people 

with disabilities have been viewed as incapable 

and incompetent in their capacity for decision-
2 2

making and development.  Until  the 

Enlightenment in Europe, care and asylum was 

provided by families and the church (in 

monasteries and other religious communities), 

focusing on the provision of basic physical needs 

such as food, shelter and clothing. 

Person Centered Planning and Person 

Centered Approaches are seen as methods of 

addressing the socially devalued people, 

encouraging a focus on the person as someone 

with capacities and gifts, as well as support 

needs.

Support and services

The support services are provided by 

government agencies, non-governmental 

organizations and by private sectors. Support 

services are funded through government block 

funding, through individualized funding 

packages or privately by the individual. There are 

also a number of non-profit agencies dedicated to 

enriching the lives of people living with 

developmental disabilities and erasing the 

barriers they have to being included in their 

community.

Employment support usually consists of two 

types:

·The specific programs to increase the skills 

needed for successful employment, one-to-

one or small group support for the job 

training, or support after a transition period.

·The provision of specific employment 

opportunities within segregated business 

services. It include mailing and packaging 

services,  c leaning,  gardening and 

landscaping, timberwork, metal fabrication, 
8, 10

farming and sewing.

Support from home and community

·The people with disabilities live in the 

general community, either with family 

members, in group homes or in their own 

homes. The support range from one-to-one 

assistance from a support worker with 

aspects of daily living such as cooking, 

cleaning, personal care such as showering, 

dressing and the administration of 

medication.

·Recognizing the safety issues (such as 

responding to a fire or using a telephone) or 

for people with potentially dangerous 
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medical conditions (such as asthma or 

diabetes) who are unable to manage their 

conditions without assistance.

·Most programs offering at home and 

community support are designed with the 

goal of increasing the individual's 

independence, although people with more 

severe disabilities may never be able to 

achieve full independence in some areas of 
15daily life.

Advocacy

Advocacy is an active support for a special cause.  

Advocacy groups exist in most jurisdictions, 

working collaboratively with disabled children 

for change in individuals. Most advocacy groups 

also work to support people, throughout the 

world, to increase their capacity for self-

advocacy, teaching the skills necessary for 

people to advocate for their own needs.

Other types of support

Other types of support for people with disabilities 

may include:

·therapeutic services, such as speech therapy, 

occupational therapy, physical therapy, 

massage, aromatherapy, art, dance/ 

movement or music therapy

·supported holidays

·short-stay respite services (for people who 

live with family members)

·transport services, such as dial-a-ride or free 

bus passes

·specialist behavior support services, such as 

high-security services for people with high-

level, high-risk challenging behaviors

·specialist relationships and sex education 

services

Recommendations 

The following recommendations are for families, 

communities, policy makers, governments, 

advocates, Non-Governmental Organizations 

(NGOs) or Civil Society Organizations, United 

Nations agencies, and other stakeholders with an 

interest in preventing violence toward disabled 

children.

“Society has created a situation in which children 

who are disabled are taught to be good victims”, 

as told by Kennedy so, there should be a 

collaborative efforts to be made by government, 

civil society or advocacy to eliminate violence 

against disabled children.  The recommendations 

for intervention and improvement in services and 

programs at the different levels to drive these 

components forward are listed below:

Society level

·Needs a shift in values, attitudes and 

awareness in the society.

·Disabled people should be recognized and 

valued as equal citizens with equal rights.

·Individuals recognize and act on their 

responsibility towards removing the barriers 

in society

·The safeguarding of disabled children should 

be given utmost priority.

Community level

·A choice of safe and accessible community 

and leisure services.

·Effective networks and support systems.

·Flexible support in response to the 

individual's need value for the views of the 

disabled child.

·Policies and practices within schools to 

safeguard, respect and empower disabled 

children. These should include for example; 

intimate care, management of behaviour; 

recruitment and screening of staff; staff 
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training and supervision and consultation 

with disabled children and young people.

Care taker level

·Improved co-ordinated and inter-agency 

planned support for care takers

·Holistic assessments of need that attach a 

value to the child's religious and cultural 

needs

·Raising awareness of care takers to the 

vulnerability of disabled children, indicators 

of abuse and of their potential role in 

safeguarding

·Communication with the child and taking the 

active steps to remove barriers and promote 

communication

·Training, supervision and appraisal of staff.

Individual level

·Empowerment of child or young person 

through seeking their views wishes and 

feelings, ensuring choice, provision of 

opportunities

·Sex Education and safety and awareness 

work

Sadly, in a world where the disabled child rarely 

is treated the same as the non-disabled child, one 

of the few arenas in which they find themselves 

on equal footing is as victims of violence.  Where 

is our humanity gone? Where is the respect for 

the fellow human beings who come in this world 

as we come, but suffer a lot from the people in the 

same society? The growing list of shameful acts 

of violence and torture against disabled children 

should come to an end.  The discrimination 

between the disabled and non-disabled children 

should be removed and their rights to dignity, 

equality and freedom should be insisted by the 

others in the society.

References

1. UNICEF. 1999.  Global Survey of 

Adolescents with Disability: An 

overview of young people living with 

disabilities: their needs and their rights.  

New York: UNICEF Inter-Divisional 

Working Group on Young People, 

Programme Division.

2. Sobsey D. 2003.  Violence & Disabled 

Children.  One-In-Ten.  New York: 

Rehabilitation International.  Vol. 24 2-4.  

h t t p : / /www. rehab- in t e rna t iona l .  

org/publicaitons 10_24.htm

3. Sobsey D.  1994.  Violence and Abuse in 

the Lives of People with Disabilities:  

The end of silent acceptance?  Baltimore:  

Paul H. Brookes.

4. "developmental disability" at Dorland's 

Medical Dictionary

5. American Academy of Pediatrics. 2001. 

Assessment of Maltreatment of Children 

with Disabilities.  Pediatrics, 108:2:508-

52.

6. Kvam M. 2000. Is Sexual Abuse of 

Children with Disabilities Disclosed?: A 

retrospective analysis of child disability 

and the likelihood of sexual abuse among 

those attending Norwegian hospitals.  

Child Abuse & Neglect, 24:8:1073-1084. 

7. One in Ten. 2003.  Violence and Children 

with Disabilities.  Vol. 24, 1: 2-19.  New 

York: Rehabilitation International 

/UNICEF. 

8. www.hrw.org/reports/2001/children 

/8.htm

9. Hunt P. 2005.  Mission to Romania: 

Addendum.  UN Commission on Human 



ABUSE OF DISABLED CHILDREN & ITS PREVENTION – A REVIEW 

-33-J.Kar.Med.Leg.Soc. Jul.-Dec. 2012 Vol 21(2)

Right.  Economic, Social and Cultural 

Rights. Sixty-First Session.  E/CN.4/ 

2005/51/Add.4 February 21, 2005.

10. Human Rights Watch.  2001.  Easy 

Targets: Violence against Children 

Worldwide. New York: Human Rights 

Watch.

11. www.unicef.org/hac2012/.../Syria_ 

UNICEF_2012_HAC_update.pdf

12. Hunt P. 2005.  Mission to Romania: 

Addendum.  UN Commission on Human 

Right.  Economic, Social and Cultural 

Rights. Sixty-First Session.  E/CN.4/ 

2005/51/Add.4 February 21, 2005.

13. "Learning Disabilities: Mental Health 

Problems". Mind (UK National 

Associat ion for  MentalHeal th) .  

http://www.mind.org.uk/Information/Fa

ctsheets/Learning+disabilities/#Mental_

health_problems.

14. Sally-Ann Cooper. "Classification and 

Assessment of Psychiatric Disorders in 

Adults with Learning [Intellectual 

D i s a b i l i t i e s " ] .  S t . G e o r g e ' s .  

http://www.intellectualdisability.info/me

ntal_phys_health/classification_ac.html.

15. "Health and People with Intellectual 

Di sab i l i ty" .  NSW Counc i l  fo r  

Intellectual Disability. http://www. 

nswcid.org.au/systemic/position/health.

html.

16. "Valuing People — A New Strategy for 

Learning Disability for the 21st 

Century". Secretary of State (UK) for 

H e a l t h .  M a r c h  2 0 0 1 .  p .  1 6 .  

http://www.archive.official-documents. 

co.uk/document/cm50/5086/5086.htm.

17. "Family Violence and People with a 

Mental   Handicap".   Nat ional  

Clearinghouse on Family Violence. 

Public Health Agency of Canada. 

http:/ /www.phac-aspc.gc.ca/ncfv-

cnivf/publications/fvmentalhandicap-

eng.php.

18. Disabili ty museum .org.  http:/ /  

www.disabilitymuseum.org /beyond-

affliction/ ba_shows.dir/revoluti.dir 

/highlights/subject/ng0002tx.html. 

Retrieved 2010-06-29.

19. a r c m a s s . o r g / S t a t e H o u s e P o l i c y  

/RegulationandPolicyDebates/FernaldSc

hoolClosingandRICCIClass

20. Michelle Putnam (2007). Aging and 

disability: crossing network lines. 

Springer Publishing Company. pp. 6–. 

ISBN 9780826155658. http://books. 

google.com/books?id=iaOWBmwXvT

UC&pg=PA6. Retrieved 1 May 2010.

21. Kormann&Petronko: (2003) Crisis and 

R e v o l u t i o n  i n  D e v e l o p m e n t a l  

D i s a b i l i t i e s :  T h e  D i l e m m a  o f  

Community Based Services. The 

Behavior Analyst Today, 3 (4), 434 -443 

[3]

22. Wonacott P.  2004. QuanQian's Tale:  In 

Beggars' Village, Disabled Girl Fell Into 

Con Man's Net.  Wall Street Journal.  

New York, New York.  Dec. 7. Easter 

edition: A.1.

23. Valenti-Hein D., Schwartz L.  1995.  The 

S e x u a l  A b u s e  o f  T h o s e  w i t h  

Developmental Disabilities. Santa 

Barbara, CA.: James Stanfeld Co.



STOMPED TO DEATH- A CASE REPORT

-34-J.Kar.Med.Leg.Soc. Jul.-Dec. 2012 Vol 21(2)

Introduction

It is difficult to interpret underlying 

biomechanical mechanisms of blunt force 

because of the variety of injury patterns. Detailed 

analyses of the underlying blunt force 

mechanisms and the resulting cause of death as 

well as professional experience are the most 

important basics for a profound interpretation 

and reconstruction of such cases. If the history of 

the case and the circumstances are unknown at 

the time of autopsy, they have to be elucidated by 

a thorough analysis of the victim's injury pattern 
1and the crime scene. 

Stomping, kicking, trampling has 

become increasingly common with the increase 

in violence and vicious hooliganism in society. 

Though most of such cases end up in hospital 

casualty departments, a few reach the Forensic 

Pathologists. Kicks are delivered with the victim 

already lying or sitting on the ground and once 

prostrate, the 'boot is put in' towards the 
2 concavities of the body. A variant of this type is 

when a perpetrator stands on the body or actually 

jumps onto it with one or both feet, which is 

termed as stomping. One such fatal case of 

stomping is discussed here.

Case Report

49 year old male employed as an operator 

in a factory who was on night shift was found 

dead by the side of the factory building at around 

7.30 AM. The body was lying at the same 

location till 12.30 PM and later was subjected to 

autopsy on the same day. History provided by the 

Police was that the victim, a known alcoholic 

might have had a ground level fall resulting in 

head injuries due to impact with the cement block 

on the ground which was blood stained and had 

broken into pieces. Case was registered U/S 174 

'C' CrPC.

*Girish Chandra Y.P.,  **Praveen S.,  ***S. Harish,  ****Jayanth S.H.

Abstract

Things are not always what they seem to be, blunt force can cause death without producing 

any external injuries and an assault may masquerade as an accidental death. Injuries can be so 

unambiguous that the underlying killing mechanisms of blunt force and the cause of death are 

obvious. On the other hand, there may be different simultaneous signs of violence that make it hard 

to determine the exact chronology and significance of injuries and to identify the lethal injury. The 

injury pattern due to kicking and stomping is highly dependent on the location of the impact and that 

on the abdomen can occur without leaving any characteristic morphological signs. Here we report 

one such case where the head injuries were consistent with a backward fall but the chest and genital 

injuries were caused due to stomping and the visit to the scene of occurrence, injury pattern helped in 

ascertaining the manner of death as homicidal. 
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 Salient Autopsy Findings

The Sweater was torn at places with 

blood and mud stains over the back portion. The 

deceased was of moderate built, Rigor mortis 

was setting in and there were dried blood stains 

over the nostrils, mouth and both ears. Skin over 

the abdomen was scorched and peeled at places 

which was post mortem in nature. Multiple 

contused abrasions measuring 1 cm x 0.3 cm to 

0.5 cm x 0.2 cm were present at places over the 

back of chest and abdomen.

Scalp extravasation measuring 5 cm x 

4cm was present over right side of back of head. 

Subdural and subarachnoid hemorrhages were 

noted over the occipital lobes (Coup Injury), and 

also over the base of brain and over left frontal 

lobe (Contra Coup), with a fissure fracture of 8 

cm in length over right side of the occipital bone 

running across the floor of the post cranial fossa 

on the right and extending up to greater wing of 

sphenoid on the left. Findings were consistent 

with a backward fall on to a hard surface as 

informed by the Police.

But upon dissection of chest and 

abdomen: Muscles of anterior chest wall had a 

partially cooked meat appearance with fractures 
th th

of 5 , 6  ribs on left side along anterior axillary 
rd th thline and 3  to 6  ribs and 11  rib along anterior 

rd thaxillary line on right side.  3  to 6  ribs were also 

fractured near vertebral ends on right side. Lungs 

were lacerated corresponding to rib fracture sites 

with blood and blood clots in pleural cavity. 

Extravasation of blood into the layers of the 

muscles over the pubic region and into the layers 

of left testis was also noted.

Discussion

In the light of the above chest and genital 

injuries the possible causation had to be 

ascertained as these injuries were not consistent 

with fall and was at different areas over the front 

of chest and genitalia. There was no 

demonstrable sign externally of the internal 

injuries and the scorching, peeling of skin and 

cooked meat appearance of muscles need 

explanation.

Scene of occurrence was visited and a 

provisional opinion was given to the Officer 

investigating the case on the lines of 'homicide'. 

Body was supposedly located 3 feet away from 

the wall. The scorching of the skin and the 

cooked meat appearance of the muscles was 

attributed to the heat reflected from the tinted 

glass of the building on to the body lying for 5 

hours. The injury to the brain (coup & contra 

coup) is suggestive of a backward ground level 

fall [moving head] and the fracture upon the skull 

striking the hard cement block. The abraded 

contusions on the back were due to the hard 

rough surface with fine gravel. The rib fractures 

anteriorly could not have been caused due to 

backward fall, but fisting and kicking could 

result in such injuries. 

However the rib fractures at multiple sites 

and the testicular injury and further the fractures 
rd th

of the 3  to 6  ribs both at anterior axillary line 

and posteriorly at the vertebral end on the right 

side is strongly suggestive of the possibility of 

the victim, after being incapacitated due to the 

head injury and when lying on his back on the 

hard supporting ground only upon being stomped 

could the fracture of the ribs on the right side both 

anteriorly and posteriorly be possible without 

any demonstrable contusion or abrasion 

externally, as in stomping the striking heel being 

covered with pad of fat would leave no marks and 

also due to the thick sweater worn by the victim 

as in this case. Thus an assault by stomping was 

STOMPED TO DEATH- A CASE REPORT
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suggested to the Investigating Officer.

Cause of death was opined as 'Death is 

due to blunt injuries to the head and chest 

sustained'. 

Upon investigation by Police, a scuffle 

had   ensued between the deceased and his 

colleague at around 3.00 AM and in the ensuing 

melee the deceased had been pushed and later 

stomped. Case was later registered as 'Homicide'.

A stomp (also referred to as a stamp) is a 

downwards strike with the heel of the foot from 

the stand-up position, and is usually directed at 

the head or body of a downed opponent. The feet 

are used to stamp down on the recumbent body, 

causing deep injuries to abdominal organs and 
3

fractures of ribs and sternum.  On occasion, a sole 

imprint pattern deriving from the shoe used as a 

“weapon” can be identified, whereas kicking and 

trampling to the abdomen can occur without 
1leaving any characteristic morphological signs.  

If the impact is substantive, the sole imprint 

which is usually a pressure abrasion will also be 

associated with an underlying contusion.

Brink et al in a review of emergency and 

forensic medicine referrals (n=2432) showed a 

predominance of craniofacial injuries (69%), 

with fists or feet being the most common tool of 
4 injury. 

Missliwetz and Denk analyzed the 

autopsy protocols of the Institute of Forensic 

Medicine in Vienna, Austria over a 10-year 

period during which 5500 autopsies were carried 

out. Seventy-six individuals died after being 

maltreated by punching and/or kicking; 60.5% of 

the victims showed head injuries including 

subdural bleeding and arteriorrhexis; injuries of 

thoracic and abdominal organs were registered in 
546% of the cases.

Conclusion

This case yet again showcases the value 

of a visit to the scene of occurrence. The autopsy 

surgeon should not entirely rely on the history 

and photographs of scene, an effort should be 

made to visit to the scene after autopsy which 

helps in the reconstruction of the events which 

lead to the causation of the injuries and other 

artefacts (scorching of skin over abdomen) 

beyond reasonable doubt. 
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Scene of occurrence- Note the blood stained
cement block and the scorched abdomen

Multiple contused abrasions due to the
fine gravel on which the body was resting

Contra coup injury on the left frontal lobeScalp contusion over the right occipital region
(Point of impact on to the cement block)

Note the pale cooked appearance and the
extravasation over the rib fracture sites

Injury to the right testis
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Introduction

Railway accidents are common in 

developing countries. Trains are known for their 

size, weight, and speed. While these 

characteristics are most often note-worthy pluses 

of the large transportation vehicles, when it 

comes to accidents the same list of descriptors 

will often be used as an account of notable 

detriments. Perhaps the most at-risk group of 

persons involved in train collisions is that of 

pedestrians. This is primarily because 

individuals stand little chance of survival against 

a train going full speed down the tracks. It is a 

common assumption that the pedestrians who 

were hit and killed or injured by a train were 

purposeful acts of suicide. However, this is not 

always the case. In fact, many such incidents are 
1purely the result of an accident .

 India carries one of the largest railway 

networks in the world and accidents from rail 

operations may not be unexpected. The nature of 

railway injuries depends upon the position of the 
2victim when struck . 108 victims have died in 

railway accidents in and around Mysore city in 

2011, and 4852 victims died and 5696 victims 

suffered injuries in India in 2008-2009 due to 
3railway accidents .

Case report

The deceased was an engineering 

graduate, his body was found near a railway track 

inside Mysore city limits. His clothes had dirt and 

grease stains and were soaked in blood. He was a 

relative of a local politician and hence the local 

television media reported this as a case of 

homicide. We obtained a history from the 

relatives that he had a habit of walking in the 

railway track listening to music via earphone 

every morning. On post-mortem examination 

following findings was observed.

External examination

Following injuries were noted.

Laceration 6cm X 4 cm X bone depth 

present over right buttock. Impact abrasion 40cm 

X 15 cm present over right side of back (Fig 1).   

SOUND TRACK ON A WRONG 'TRACK':

A CASE OF RAILWAY ACCIDENT

*Nithin M., **Sham Kishore K.

Abstract 

 Railway injuries are common in developing countries. They may be accidental or suicidal 

in nature. People are known to walk along the railway tracks, sometimes listening to music or as an 

adventure resulting in death. This is a case report of a railway accident which was mistaken for a 

homicide with political motives. A visit to scene of occurrence helped in correlating the injuries and 

concluding the manner of death.
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C shaped laceration 12cm X 4cm X bone depth 

present over forehead with exposed fractured 

fragments of frontal bone. Deformity of the left 

arm. Multiple grazed abrasions present all over 

the body.

Internal examination

nd thFracture of right 2  to 10  ribs on 

posterior aspect. Fracture of upper end of left 

humerus. Transcapsular laceration of liver. 

Laceration of right kidney. 500 ml of blood in 

peritoneal cavity. Depressed comminuted 

fracture of frontal bone 8cm X 5 cm with multiple 

displaced fracture segments. Fissured fracture of 

anterior and middle cranial fossa measuring 

12cm with displaced fracture fragments. Diffuse 

subdural and subarachnoid haemorrhage.

Discussion

In this case cause of death and identity 

were not an issue, but manner of death was which 

was portrayed by the media as homicide. To 

interpret the injuries and reconstruct the events 

we vis i ted  the  scene  of  occurrence  

retrospectively and also procured the scene 

photographs from the police. 

Body was found at a distance of 20 feet 

from the railway track. An ear phone was found 

lying besides the railway track. Blood stains were 

noted at the site where body was found. The 

impact abrasion present in the back was 

correlated by comparing with the height of the 

buffer in type of railway loco- motor which runs 

through the same route on a man of same height 

Figure-1: Impact abrasion Figure-2: Height of buffer



SOUND TRACK ON A WRONG 'TRACK': A CASE OF RAILWAY ACCIDENT

-40-J.Kar.Med.Leg.Soc. Jul.-Dec. 2012 Vol 21(2)

as that of deceased. It exactly correlated the site 

of impact (Fig 2).

The injuries over his forehead, 

underlying fractures and grazed abrasions over 

the body were secondary injuries caused 

following the primary impact when the person 

was thrown away.

The cause of death was given as 

haemorrhage and shock.

And with these observations and 

scientific evaluations the probable manner of 

death would have been an accident rather than 

homicide.

The manner of death in railway related 

fatalities can be accidental, suicidal or homicidal. 

When a person walks on the track, primary 

injuries are seen on the front or back due to 
4

contact with protruding parts of the engine . A 

study done on railway fatalities in central India 

showed accidental railway fatality was the most 

common accounting to 91.3 % of railway 

fatalities, and 89.5 % were male. 70% of cases 
5were from urban areas .

Conclusion

Investigation must be done in a case of 

railway accident to rule out any foul play. Role of 

a Forensic Medicine expert is to interpret the 

injuries and deduce the circumstances under 

which these were caused.

Prevention of such mishaps in future can 

be done by making the public aware of railway 

rules and regulations like section 147 of Indian 

Railways act which deals with trespass and 

refusal to desist from trespass with a penalty of 

imprisonment for a term which may extend to six 

months or with fine which may extend to one 

6
thousand rupees or with both , and making 

railway crossings, over/under bridges 

compulsory for human movement. Use of 

earphones and music in pedestrians must be 

discouraged.
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Introduction

Sudden cardiac death (SCD) contributed to about 

half of the cardiovascular deaths in rural South 

India. SCD contributed to 17% of the total deaths 
1

excluding accidental deaths.  A generally 

accepted definition of SCD is natural death due 

to cardiac causes, heralded by abrupt loss of 

consciousness within 1 hr of the onset of acute 

symptoms, in an individual who may have 

known preexisting heart disease but in whom the 
2time and mode of death are unexpected.

Up to 80% of all SCDs in the United 

States are due to the consequences of coronary 

atherosclerosis. The cardiomyopathies account 

for another 10 to 15% of SCDs, and all the 

remaining diverse etiologies cause only 5 to 10% 

of all SCDs.

The inherited arrhythmia syndromes are 

more common causes in adolescent and young 

adults. Other than theses syndromes, such as 

hypertrophic cardiomyopathy (HCM), risk of 

SCD begins to increase after puberty, with 

increase in the level of physical activity.

HCM is the most common cause of SCD 
3,4,5 4in young athletes. McCaffrey et al  reviewed 7 

studies and found hypertrophic cardiomyopathy 

(HCM) responsible for 24% of the deaths in 

athletes, whereas coronary artery abnormalities 

were present in 18% of patients. The review by 
3Maron et al  found HCM or “possible HCM” to 

account for 46% of all deaths, with coronary 

artery anomalies leading to an additional 19% of 

SCD cases. Other studies have found HCM 
5,6

responsible for nearly half of all deaths.   

One study found that the incidence of 

sudden cardiac death in young competitive 

athletes declined in the Veneto region of Italy by 

89% since introduction of routine Hypertrophic 
7Cardiomyopathy Screening of athletes.  As of 
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2010, however, studies have shown that the 

incidence of sudden cardiac death, among all 

HCM patients, has declined to one percent, or 
8       

less.

Prevalence of phenotypically expressed 
 HCM in adult general population is about 1:500.

Therefore, HCM is not rare and is the most 

common genetic cardiovascular disease, with 
9reports from many countries. 

Hypertrophic cardiomyopathy is 

inherited as a Mendelian autosomal dominant 

trait and caused by mutant trait. It is caused by 

mutations in any 1 of 10 genes, each encoding 

proteins of the cardiac sarcomere (Components 

of thick or thin filaments with contractile 

structural or regulatory functions).  Three of the 

HCM causing mutant genes predominate, 

namely, â-Myosin heavy chain (â MHC the first 

identified), Cardiac troponin T (TnT), and 

myosin binding protein C. The other genes 

account for minority of hypertrophic 

cardiomyopathy cases, namely cardiac troponin 

I, regulatory and essential myosin light chains, 

titin, á-tropomyosin, á actin, and á myosin heavy 

chain. This diversity is compounded by 

intragenic heterogenicity, with more than 150 

mutations identified, most of which are missense 

with a single amino acid residue substituted with 
9

another.   

Hypertrophy may be restricted to 

interventricular system, which along with 

systolic anterior movement of the mitral valve 

can produce dynamic obstruction to the left 

ventricular out flow tract. The disease may occur 

in familial or sporadic form. Morphological 

evidence of disease is seen in 25 % of 

asymptomatic first degree relatives of patients 
10with HCM.

Sudden and unexpected death is the most 

devastating and unpredictable complication of 

HCM, but only a minority of patients are actually 

at risk. Sudden death in HCM may occur without 

warning sign and is caused by lethal heart rhythm 

disturbances (called ventricular tachycardia and 

ventricular fibrillation) that probably originate 

from the disorganized heart muscle structure or 

from small scars. While sudden death occurs 

most commonly in children and young adults, the 
11risk extends to mid-life and beyond.

Hypertrophic cardiomyopathy may be 

initially suspected because of heart murmur, 

positive family history, new symptoms or 

abnormal electrocardiogram (ECG) pattern. 

Screening of first degree relatives, 

including history taking and physical 

e x a m i n a t i o n ,  a n d  t w o  d i m e n s i o n a l  

echocardiography and ECG should be 

encouraged. 

Case Report

A young adult, 21 year old, male, college 

student, while having his breakfast just before 

examination, suddenly collapsed and died on the 

spot. Police sent the deceased body for autopsy 

examination. On external examination deceased 

was a young adult male, moderately built and 

moderately nourished. No external injuries 

found. External examination was unremarkable. 

On internal examination heart was grossly 

enlarged weighed 420 grams and showed white 

plaques of different sizes on the epicardial 

surface.  Right Ventricle and right atrium were 

grossly dilated. The right ventricular wall 

showed thin areas of less than 1 mm thickness at 

places. Right ventricular wall thickness was 5 

mm, the pulmonary artery diameter is reduced 

and measured 0.8 cm, left ventricular wall 

thickness measured 2.2 cm near interventricular 

septum, thickness was 18 mm at apex and 0.8 cm 

at near left ventricular outflow.   The lumen of the 

left ventricle was greatly reduced and narrow. 
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Coronary arteries were patent. Heart valves 

appear normal. Other viscera were congested. 

Microscopy showed the pale white patch 

overlying right atrium is composed of dense 

hyalinised collagen as a broad layer superficial to 

epicardial fat, blood vessels and nerves. There is 

no granuloma. The myocardial fibres were 

separated by thin collagen. Myocardial fibres 

showed large hypertrophic nuclei in many. Right 

ventricular wall in thin areas showed only 

collagen and minimal myocardial cells. In the 

thicker part of right ventricle, myocardial 

bundles were seen many of which show nuclear 

enlargement and broad fibres. Adipose tissue was 

seen in some of the bundles. The left ventricle 

and  in te rven t r i cu la r  sep tum showed  

hypertrophic cardiac fibres and fibre disarray at 

multiple sites (Fig-01). There is increased 

stromal collagen in areas of fibre disruption. 

Coronary arteries were normal. Final cause of 

death was opined as sudden cardiac death in a 

case of hypertrophic cardiomyopathy affecting 

mainly left ventricle. 

Discussion

Sudden death is most common mode of 

demise and most devastating and unpredictable 

complication of hypertrophic cardiomyopathy. 

SCD is usually the result of a malignant 

ventricular arrhythmia, including asystole. Most 

often acute myocardial ischemia is the cause for 

the fatal arrhythmia contrary to the logical 

assumption that ischemic involvement of the 

conduction system should be the source of 

arrhythmias, it is usually the acute ischemia 

induced electrical instability of the myocardium, 

that is away from conduction system. Because of 

the sudden death following acute ischemia of the 

myocardium, microscopy will not reveal visible 

changes of acute myocardial infarction in 

majority of the cases. Critical (>75%) narrowing 

of coronaries or scars of old infarct are the usual 

indirect evidence of acute ischemic injury to the 

myocardium. Arrythymogenic foci are often 

located adjacent to scar left by old myocardial 

infarctions.

Hypertrophic cardiomyopathy has 

genetic etiology in 100% cases. It is caused by 

mutations in any one of the several genes that 

encode sarcomeric proteins like â-myosin heavy 

chain, Cardiac TnT, á tropomysin and myosin 

binding protein C, the first one being most 

common. Mutations to â-MHC, Myosin binding 

protein –C and TnT account for 70-80% of all 

cases. Different affected families may have 

distinct mutation involving the same protein. 

Approximate, 50 different mutations of B-MHC 

are known to exist. However pathway from these 

mutations to morphologic abnormalities is still 

poorly understood. The variability in the natural 

history of disease may be due to the presence of 

different types of mutations and their variable 

penetrance although in most cases the pattern of 
12

transmission is autosomal dominant . 

F u r t h e r  u n d e r s t a n d i n g  o f  t h e  

pathogenesis of HCM had lead to recent evidence 

suggesting that HCM may stem from a defect in 

energy transfer from mitochondria to the 

sarcomere, the site of usage of energy, leading to 
12subcellular energy deficiency.  

Many shows diffusely distributed left 

ventricular hypertrophy, almost 1/3 have mild 

wall thickening localized to single segment, 

including the apical form. Left ventricular 

hypertrophy is characteristically asymmetric, 

with anterior septum usually predominant, 

although a few show a symmetric (concentric) 

pattern.  Microscopic findings in HCM are left 

ventricular myocardial architecture is 

disorganized, composed of hypertrophic cardiac 

muscle cells (myocytes) with bizarre shapes and 

multiple intercellular connections often arranged 
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in chaotic alignment at oblique and perpendicular 

angles. Cellular disarray may be widely 

distributed occupying substantial portions of left 

ventricular  wall (Average 33%) and is more 

extensive in young patients who die of their 

disease. Disorganized cellular architecture, 

myocardial scarring and expanded interstitial 

(matr ix)  col lagen probable  serve  as  

arrhythmogenic substrates predisposing to life 

threatening electrical instability. This substrate is 

likely the source of primary ventricular 

tachycardia and ventricular fibrillation which 

appears to be the predominant mechanism of 

sudden death either primarily or in association 

with triggers intrinsic to the disease process, 

namely myocardial ischemia, systemic 

hypotension, supraventricular tachyarrythmias, 

or environmental variables (e.g., intense physical 

exertion). The majority of HCM patients (55%) 

do not demonstrate any of the acknowledged risk 

factors in this disease and it is exceedingly 

uncommon for such patients to die suddenly; the 

subset at increased appears to comprise about 
9

10% to 20% of the HCM population.

There are many potential mechanisms of 

sudden death to consider in the identification of 

high risk patients. Both impaired and accelerated 

atrioventricular conduction have been 

documented. It is well recognized that a 

tachycardia, whether physiologic or secondary to 

arrhythmia may be associated with hypotension, 

ischemia, symptoms of angina, or impaired 
13consciousness.

In our case there was no significant 

personal history related to cardiovascular disease 

and family history of sudden cardiac death was 

absent. Deceased father and brother underwent 

ECG and echocardiography investigations, after 

our advice but investigations found normal. 

Histopathological findings of left 

ventricular hypertrophy, hypertrophic cardiac 

fibres and fibre disarray at multiple sites with 

increased stromal collagen in areas of fibre 

disruption confirmed diagnosis of hypertrophic 

cardiomyopathy.

Conclusion

Genetically transmitted conditions 

associated with SCD, like HCM, are of 

importance, since preventive measures can be 

adopted after genetic studies in surviving family 

members. Relative of HCM diagnosed patient or 

deceased and young athletes advised to undergo 

an ECG and two dimensional echocardiography 

investigations.
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Bernard Henry Spilsbury was a celebrated and 

renowned British pathologist of all times. He was the 

one who gave a celebrity status to the interesting 

specialty of Forensic pathology. He was born on 16 

May 1877 at 35 Bath Street, Leamington Spa, 

Warwickshire . He was the eldest of the four children 

of James Spilsbury, a manufacturing chemist, and his 

wife, Marion Elizabeth Joy.

He studied at Magdalen College, Oxford, he 

took a BA in natural science in 1899, M.B., B.Ch. in 

1905 and an MA in 1908. He also studied at St Mary's 

Hospital in , London, from 1899. He specialized in the 

then a new science of forensic pathology. In October 

1905 he was appointed resident assistant pathologist 

at St Mary's Hospital when the London County 

Council requested all general hospitals in its area to 

appoint two qualified pathologists to perform post-

mortems related to sudden deaths.

September 1908, Spilsbury married to Edith 

Caroline Horton. They had four children together: 

one daughter, Evelyn, and three sons, Alan, Peter, and 

Richard. Peter, a junior doctor at St Thomas's 

Hospital in Lambeth, was killed in the Blitz in 1940, 

while Alan died of TB in 1945, shortly after the 

Second World War.

His cases include Hawley Harvey Crippen, 

the Seddon case and Major Armstrong poisonings, the 

'brides in the bath' murders by George Joseph Smith, 

Louis Voisin, Jean-Pierre Vaquier, the Crumbles 

murders, Norman Thorne, Donald Merrett, the 

Podmore case, the Sidney Harry Fox matricide, the 

blazing Car murder, Mrs Barney, Tony Mancini and 

the Vera Page case. He also had a critical role in 

developing Operation Mincemeat, a deception 

operation during World War II which saved thousands 

of lives of Allied service personnel.

The case that brought Spilsbury to public 

attention was that of Dr Crippen in 1910, where he 

also gave forensic evidence in the trial about the likely 

identity of the human remains found in Crippen's 

house. Spilsbury concluded that a scar on a small 

piece of skin from the remains pointed to Mrs Crippen 

as the victim.

He gave evidence at the trial of Major Herbert 

Armstrong, the solicitor convicted of poisoning his 

wife with arsenic. 

But the case that put him on the road to 

becoming Britain's most famous forensic pathologist 

was the 'Brides in the Bath' murder trial of 1915. 

Three women had died mysteriously in their baths, in 

each case the death seeming to be an accident. George 

Joseph Smith was brought to trial for the murder on 

one of these women - Bessie Mundy. Spilsbury 

testified that since Bessie's thigh showed evidence of 

'goose skin', and since she was, in death, clutching a 

bar of soap - it was certain that she had died a violent 

death, and in fact has been murdered. It elevated 

Spilsbury as 'medical detective', and he became 

known as a real-life Sherlock Holmes. He was also 

involved in the case of the Brighton trunk murders. 

Body of a murdered prostitute was found in Mancini 

flat, accused man was acquitted at the trial. Mancini 

confessed to the killing just before his own death, 

many years later, so confirming the Spilsbury's 

evidence Northampton in 1930 ; in the 'Blazing car 

murder' he was able to work with minimal remains. A 

near destroyed body was found in the wreck of a 

burnt-out car. He gave evidence of how the man had 
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died, although the victim was never identified, and so 

helped convict Alfred Rouse. 

During his career Spilsbury performed 

thousands of autopsies, not only for murder victims 

but also of executed criminals. He was able to appear 

for the defense in Scotland, where his status as a 

Home Office pathologist in England and Wales was 

irrelevant: he testified for the defense in the case of 

Donald Merrett, tried in February 1927 for the murder 

of his mother and acquitted as not proven. 

Spilsbury was knighted early in 1923. He was 

a Home Office approved pathologist, lecturer in 

forensic medicine in the University College Hospital, 

London School of Medicine for Women and St. 

Thomas' Hospital. He also was a Fellow of the Royal 

Society of Medicine. . In later years, Sir Bernard's 

dogmatic manner and his unbending belief in his own 

infallibility ,judges began to express concern about 

his invincibility in court and recent researches have 

indicated that his inflexible dogmatism led to 

miscarriages of justice.

The deaths of his sons were a blow from 

which Spilsbury never truly recovered. Depression 

over both his finances and his declining health are 

believed to have been a key factor in his decision to 

commit suicide by gas in December 1947, in his 

laboratory at University College, London, on Gower 

Street. 

Files containing notes on deaths investigated 

by Spilsbury went under the hammer at Sotheby's on 

17 July 2008, when they were acquired by the 

Wellcome Library in London. The index cards 

documented deaths in London and the Home 

Counties from 1905 to 1932. The hand-written cards, 

discovered in a lost cabinet, were the notes that 

Spilsbury apparently accumulated for a textbook on 

forensic medicine which he was planning, but there is 

no evidence that he ever started the book.

Spilsbury was commemorated by an English 

Heritage Blue plaque attached to his former home at 

Marlborough Hill, London.

In recent years, there has been some 

reassessment of Spilsbury's reputation which has 

raised questions over his degree of objectivity. An 

article in the B M J noted how 'the virtuosity' of 

Spilsbury's performances in the mortuary and the 

courtroom 'threatened to undermine the foundations 

of forensic pathology as a modern and objective 

specialism'. Spilsbury is particularly criticized for his 

insistence on working alone; a refusal to train 

students; and an unwillingness to engage in academic 

research or peer review.

Dr.Somasekar.M was born in 1955 Bangalore. After finishing his schooling, he graduated from 
Bangalore Medical College in 1979, Mastered in Forensic Medicine from the same institution in 1985, 
continued to work as tutor in 1981. Later shifted to MS Ramaiah Medical College to work as tutor in 
1984, as Asst Professor in 1985, promoted to Associate Professor in 1992, as Professor in 1997, served a 
total of 18years in this prestigious institution. He continued his services as Professor  & HOD in 
MVJMC&RH, Bangalore from 2003, where he held a distinguished record of services and popularity 
as a teacher. On 7-12-11, forensic fraternity lost one of its most distinguished Forensic Expert in 
Dr.Somasekar.M. He was for many years considered the most reliable expert in medico legal cases and 
his expert opinions were upheld in many courts.

OBITUARY

BIOGRAPHY



CHRONOLOGY OF ADVANCES IN TOXICOLOGY

-48-J.Kar.Med.Leg.Soc. Jul.-Dec. 2012 Vol 21(2)

Chronology of advances in toxicology

1702

Richard Mead “ A Mechanical account of Poisons” 
was the First Publication on Poisons . A Mechanical 
Account of Poisons in Several Essays is the first 
book in English . It was devoted entirely to the 
discussion of poisons.

1752

First time a chemical test to detect poison was used 
and accepted in a trial. The Mary Blandy case in 
England is the first reported use of chemical tests to 
detect arsenic in a legal trial.

1814

Mathieu  J Orfila Father modern Toxicology.[ 1787 
– 1853]  Professor of Chemistry and Legal 
medicine, Paris , France. First book in Toxicology 
was published.

In France, Mathieu Orfila's Traité des Poisons is the 
first book devoted entirely to the subject of 
toxicology, introducing precise chemical methods . 
Orfila popularizes the word "toxicology."

1836

James Marsh ; an English Chemist. English 
chemist James Marsh devises a test for identifying 
trace amounts of arsenic. It became popular as 
'Marsh Test'

1851

Jean-Servais Stas from Belgium. Belgian chemist 
Jean-Servais Stas develops a method for detecting 
vegetable alkaloid poisons (caffeine, morphine, 
strychnine, atropine, opium etc ) in dead person.

1859

Spectroscope was invented by Robert Wilhelm 
Eberhard Bunsen and Gustav Robert Kirchhoff of 
Germany.

1860

Robert Wilhelm Eberhard Bunsen and Gustav 
Robert Kirchhoff. Spectrum Analysis Developed 
with the aid of the spectroscope, which they 
invented in 1859, German chemist Robert Bunsen 
and physicist Gustav Kirchhoff discover that 
vaporizing a substance creates a unique "signature" 
spectrum, which can be used to identify it. Using 
the spectroscope, in the same year they discover 
two new alkali metals—cesium and rubidium.

1906

Paper Chromatography technique was developed. 
Botanist  Mikhail  Tswett  invents paper 

chromatography, basically to study the make-up of 
plant proteins such as chlorophyll.

1926

Swedish chemist Theodor Svedberg builds the first 
ultracentrifuge—a machine that separates particles 
by mass—making it possible to determine 
precisely the molecular weights of highly complex 
proteins. Svedberg wins the Nobel Prize for 
Chemistry in 1926 for his invention of the 
ultracentrifuge and studies in the chemistry of 
colloids.

1941

Ultraviolet Spectrophotometer Introduced

T h e  B e c k m a n  m o d e l  D U  U V - v i s  
spectrophotometer developed  by Arnold 
Beckman, Howard Cary and Warren Baxter .It  is 
the first instrument to probe the ultraviolet region 
with high precision and accuracy. It is considered 
by many as the most important instrument ever 
developed in the advancement of bioscience."

1948

During the 1920s and 1930s, Swedish chemist Arne 
Tiselius helps develop and improve electrophoresis 
and analysis by adsorption. In 1948, he receives the 
Nobel Prize in Chemistry for his work.

1950

New technologies  like Ultraviolet and infrared 
spectrometry, X-ray diffraction, and paper 
chromatography made their entry in to  forensic 
science.

1952

Partition Chromatography   was developed and 
demonstrated by British biochemists Archer J. P. 
Martin and Richard L. M. Synge in 1941 at 
Biochemical Society  meeting in London, England. 
They share the Nobel Prize in Chemistry in 1952 
for their development of partition chromatography.

1953

Gas Chromatography was developed .The first 
commercial gas chromatograph was manufactured.

1966

Other latest technologies entered the field of 
Forensic science were; Fourier-transformed 
infrared spectroscopy (FTIR) ;  measures various 
infrared wavelengths. Atomic absorption 
spectroscopy;  uses the absorption of light to 
measure the concentration of gas-phase atoms.

CHRONOLOGY OF ADVANCES IN TOXICOLOGY
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TELEMEDICINE IN INDIA  -  AN ETHICAL  AND MEDICO LEGAL  PERSPECTIVE 

Introduction

Telemedicine bridges the distances of 

healthcare between the various areas all over the 

world and as these projects develop among the 

countries, the ethical and legal problems of Tele 

medicine and tele care have come into more 

attention. Development of medical technology 

and growing awareness in public about the legal 

rights and litigation  has increased the  medical 

negligence litigation throughout the developing 
1world  . One of the main obstacles for the 

implementation of telemedicine and tele care in 

an effective way is lack of legal or medico legal 

framework in India and in International level. 

The main medico legal issues include doctor 

patient relationship, consent, confidentiality, 

medical negligence, liabilities, license, 

jurisdictional issues.

Materials and methods

An elaborative systematic examination 

and analysis of guidelines and laws in relation to 

the ethical, legal and medical literature 

pertaining to US and European telemedicine and 

e-medicine practice and Report of the Technical 

Working Group on Telemedicine Standardi- 

zation by Department of Information Technology 

(DIT), India was done. Common medico legal 

and ethical issues were identified regarding the 

doctor-patient  relationship,  consent, 

confidentiality, medical negligence, clinical 

competence,  licensure  and  medical 

responsibility and jurisdiction.

Indian scenario

Though the telemedicine services were 

started years back in India, there is no clear-cut 

law or rules for its effective administration in 

medico legal view till today.  The Technical 

Working Group on Telemedicine Standardi-

zation by Department of Information Technology 

*Uday Bhaskar Reddy
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(DIT), Ministry of Communications and 

Information Technology 2003, framed a report 

for the smooth run of telemedicine services in 

India but still it is a long awaited law. The aim of 

this paper is to highlight the need to provide and 

implement the guidelines and laws for the 

practice of telemedicine in India.

Discussion

A doctor patient relationship is normally 

considered to exist where a patient knowingly 

seeks the assistance of a doctor and the doctor 

knowingly accepts the patient. Guidelines make 

no distinction between conventional face-to-face 
2medicine and telemedicine consultations . The 

doctor-patient relationship has not been 

judicially or legislatively examined extensively 

in India, except to the extent of privacy and 

confidentiality requirements. However, the 

Supreme Court has examined situations in which 

the doctor would not be liable because he/she has 
 

not been paid a fee for services rendered.   A 

conference between the telemedicine physician 

and the treating physician has been considered to 

be a direct interaction in order to determine the 

existence of a doctor-patient relationship.  

However the  normal questions arise regarding 

the communication between  patient and doctor 

in issues of development of an adequate medical 

history, discussion of the benefits and risks, and 

alternatives to, available treatments to ensure 

appropriate informed consent by the patient, and 

follow-up with the patient due to lack of face to 

face consultation. The main issues of doctor and 

patient relationship can be read as follows under 

headings consent, confidentiality, data protection 

and secured transfer of data and medical 

negligence. 

Consent

Every adult has an inviolable right of 

autonomy and the right to determine what is done 
1to his or her own body .Failure to obtain consent 

for medical treatment and to use of the 

information about patients is a matter of concern 

in medical practice and negligence. For consent 

to be valid, patients must be aware of what 

options are available and have the ability to make 

an informed choice. And they should be given as 

much information as they want or need. The right 

to consent to medical treatment is always 

accompanying right to refuse it.  The consent in 

telemedicine includes two part i.e., consent for 

treatment and the consent for   disclosure of 

information.

The procedure for obtaining the consent 

in telemedicine includes a consent form which 

should be signed after registering with a 

telemedicine service Centre or registering with a 

hospital which practice that telemedicine.  On 

this form patients would indicate in advance that 

they consented to any medical treatment 

administered by the staff of that institution 

,which might involve tele medical consultations 

with a network of offshore-based hospitals when 

that was necessary. All the documents relating to 

consent and treatment should be digitalized and 

should have digital signatures where ever 

necessary.

Consent for treatment: Informed 

written consent must be obtained from the patient 

before beginning the process of telemedicine and 

the use of video visits Patients cannot be viewed 

through the video without their knowledge or 
2

prior written consent . On initializing the video 

conference the patient should verbally identify 

himself or herself to the specialists at the 

Telemedicine specialist Centre.  If other agency 
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personnel or visitors come into the viewing site, 

the patient must be made aware of their presence, 

and the patient's approval must be obtained for 
2such personnel to participate in the video visit.

 Consent for Disclosure of information:  

The consent for disclosure of information Should 

acknowledge  an  understanding  that  

confidentiality will be maintained through secure 

transmission and storage of the information, 

what will be disclosed, the reasons for disclosure 

and the likely circumstances and  explain the  

patient  about the refusal  of the consent has 

always been intrinsically linked with the issue of 

confidentiality.  Disclosure of sensitive personal 

data or information by body corporate to any 

third party shall require prior permission from the 

provider of such information, who has provided 

such information under lawful contract or 

otherwise, unless such disclosure has been 

agreed to in the contract between the body 

corporate and provider of information, or where 

the disclosure is necessary for compliance of a 
3

legal obligation . The risk of unauthorized access 

to electronically transmitted and stored data is a 
 major concern to the patient and physician.

Confidentiality

The doctor-patient relationship, though 

basically commercial, is professionally, a matter 

of confidence and therefore, doctors are morally 

and ethically bound to maintain confidentiality. 

Medical information about a person is protected 

by the Code of Professional Conduct made by the 

Medical Council of India under Section 33(m) 
4

read with Section20-A of the Act.

The Information technology Act 2000 

was amended in 2008 introduced Section 72A 

that confers protection against disclosure of 

personal information in breach of a lawful 

contract and the right to privacy has been 

enumerated by the courts as one of the rights 

available to persons under Article 21 of the 

Constitution of India. The liability of the doctor 

in maintaining the confidentiality and patient's 

privacy also depends upon the secured network 

access and secured data transmission.

The secure network access and data 

transmission are critical to the confidentiality and 

privacy of personal Medical data. Telemedicine 

relies heavily on the transmission of data, video 

and audio across telecommunication networks. 

The promise of this network is that patient 

information will be available electronically to 

authorized personnel, either to the Doctor or 

patient where ever the information is needed. By 

using the firewalls and updating them date to date 

is very much necessary to secure the entire 

network involved in telemedicine. The 

transmission of data can be done securely by 

encrypting the data through a secret key 

encryption or a public key encryption. The 

rapidly evolving technology always demands the 

standards in telemedicine.

Medical Negligence

The medical negligence and Legal issues arise 

with regards to duty of care, liability, 

responsibility, accountability of the consulting 

and treating doctor.

The duty of care: Tele consulting 

doctor's duty to a patient is the same as that which 

any conventional doctor owes to a patient. The 

tele consultant may incur liability at any time 

after accepting responsibility for the tele patient

Clear  responsibi l i ty :   Clear  

responsibility for a tele patient's care is not 

different from that of a patient treated by 

conventional medicine. It is the duty of the chief 
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leading clinical doctor who treats the tele patient 

to ensure that each member of the team involved 

in the process has clear cut responsibilities. And 

even the in charge of the teleconsulting Centre is 

vicariously responsible for the negligent acts or 

defaults of the employees or non-medical people 

involved in the process of telemedicine.

Suitable equipment:  Any equipment or 

any device which helps in diagnosis, prevention, 

monitoring, treatment or alleviation of disease, 

providing information for medical or diagnostic 

purposes of the disease can be considered as 

medical devices as per the Medical Devices 

Regulation Bill, 2006 in India. This is the 

responsibility of the in charge of the 

teleconsulting Centre to provide suitable 

equipment for tele consulting and treatment 

process. Sometimes malfunctioning of the 

equipment like computers and technical failures 

of some devices during a tele medical session 

leads to liability claims against software 

providers too and product liability also may 

become the issue. So the technical standard of the 

equipment and training to the staff that operates 

the equipment is very much necessary.

Other major issues of Medical 

Negligence includes increased risk of improper 

disclosure of records, breach of confidentiality 

,unauthorized  access to records, alteration or 

elimination of records from a remote site, 

vulnerability of computer-stored data to 

accidental erasure, are some of the problems that 

may add the issue of negligence in tele medical 

practice than the conventional medical practice.

Jurisdictional Issues

The telemedicine introduces a new 

ethical and medico legal issue named the 

jurisdictional limitations. The problem peculiar 

to telemedicine is that in most of the cases the 

treatment or advice provided in one jurisdiction 

will be received in a different jurisdiction. 

Telemedicine allows the transmission of health 

information across the borders of different 

countries.   The most ambiguous question is that 

which country's law applies and which 

jurisdiction has to be applied into these 

transactions. More over inadequate language 

skills, which are undoubtedly a practical barrier 

to safe medical practice, as well as cultural 

differences which make it difficult for health-

care professionals in one country to understand 

how health services are delivered in another 

country. These principles have always been used 

to localize a transaction within the jurisdiction 

with which it is deemed to have the closest 

relationship and to give that jurisdiction legal 

authority over the transaction. As per the laws 

enacted In EU and USA, in negligence claims 

jurisdiction is decided on the basis of the place 

where harm occurred negligent act or failure to 

act. The applicable law will normally be the law 

of the jurisdiction in which the negligent act was 

committed.  There are no clear-cut guidelines in 

India till today and this important factor hampers 

the growth of the telemedicine prospects.

License

One of the main issues in telemedicine is 

licensure for practice. More over there is no 

universal agreement about either the length or 

content of training, or the standards needed to 

qualify as a doctor.  The physicians accept that to 

practice in a country other than the one they 

originally qualified in they will usually need to 

take additional qualifications. In India no definite 

guidelines were framed to clarify this issue and it 

is implied that the rules followed by the 

conventional medical practice is sufficient for 
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tele medical practice.  However as a rule, the law 

of the land where the patient is located 

determines what type of medical license is 
5needed.

 Conclusion and suggestions

Though the guidelines recommended by 

the working group for practice of telemedicine in 

India were submitted to Government of India in 

2006, there is no law or directions are pushed 

forward till today. As there is huge development 

of the tele medical practice medical technology 

and litigation, legal awareness in public 

regarding the treatment and negligence of 

medical personnel there is an imminent need to 

implement the laws and statutes for safe and 

smooth development of the telemedicine 

program.  However the following things can be 

suggested:

1. An appropriate qualification should be 

needed to practice or to provide 

telemedicine services across the globe and 

there should be verified certifications at 

both ends  .( Reasonable skill )

2. There should be highest technical 

standards for all those personnel who deal 

with the entire process of telemedicine and 

the equipment.

3. There should be a standard procedure to 

maintain the medical records and 

confidential information (confidentiality)

4. Measures should be taken to remove 

problems arising due to the linguistic 

differences between the doctor and patients 

and a proper qualified third party 

interpreter services can be used. (Consent 

and information to the patient).

5. Should work   in the direction to create a 

common agreement regarding extradition 

and other legal problems in cases of 

medical negligence and jurisdictional 

issues. (Legal implications)

6. Forming a proper Highest authority or 

council for telemedicine which can 

monitor or implement and oversee the 

whole process for solving medico legal and 

ethical issues and for creating proper laws .
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