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Editorial

Union Govt., Court, CBI and Members of the MCI/IMA/Medical
fraternity on the Dock!

Current affairs of medical education and health care in India invilvesrtantissue of good governance
by the Modern State, discharge of statutory duties by
Court, constitutional mandate of division of jurisdiction between Judiciary, Executive and Legislature, ttyge wi
in a democratic setugssue of public faith and confidence in alfaee state like India becomesore important
when it involves most cherishedindamentalright of every citizeni.e. Right to life which includes Right to
adequate health care enshdrne the Article 21 of the Indian Constitution.

In the cacophony of the IPL saga, a magais scam has just surfacedyrenserious, because, it involves
health and lives of more than 1.3 billion Indians. In terms of money it does not match up to tigdfLbut its
effects, fallout and ramifications are much wider and more somber. The Medical Council of India (MCI) chief and
two of his cohorts were arrested today by CBI on charges of corruption. This is sure to bring down the prestige of
MCI by quite a few notches, as will it bring shame and-dedfjust to every ethical practitioner of medicine.

Issue of good leadership of IMA:

It is an issue of participatory democracy, medical law and ethics vital for maintaining nobility of the
medical profession | ssue raises serious <challenges before the
Medical Professionals i.e. Indian Medical Association (IMA). It is also an issue of good leadership among the whole
Medical Fraternity of India.

Instead of opposg the move of Union Government to revamp the MCI and defending the actions of
corrupt and rotten system of MCI prevailing and putting the nobility as stake, leadership of IMA should participate
in a constructive way. It is shocking that nowhere IMA offizEarers both local and national made any official
statement against prevailing corrupt practices.

If we blame illiterates and rural population for helm of current affairs of the India on the issue of
corruption, it may sound true but what about the stedadhtellectual urban population of medical fraternity not
taking lead to improve the situation of their noble profession. It raises serious doubts about the whole education
system of India particularly higher education (professiomadiicaleducation).

Reasons for Attraction to Medical Profession:

The potential for earnings through the medical profession and the prestige which goes with the profession
attracts large number of youngsters towards the profession all over the India. There is a scranelalts for s
medical colleges. Some of the medical colleges had been charging fabulous amounts running into lacs of rupees by
way of capitation feefor allotting seats to students. This led to a spurt in the number of medical colleges. Medical
colleges are seaasmoney spinning business propositionsChis in turn hasncreased the burden of the MCl.Its
functions like granting permission to run medical college, recognition, withdrawal of recognition and the power to
regulate the number of seats in medical gakehaveut the MCI in a very powerful position.

This makes it almost imperative that the MCI should have as its members, persons of integrity and high
professional standards with valugfishonesty and probity.

Issue of participatory democracy:

Unfortunately institutions meant to improveofessional standards are passgd hands of unscrupulous
persons day by day. A stage has come when on account of politicking and manipulative tactics of such persons like
Ketan Desai in institutions meant teaintain professional standards, no good or eminent person with stature wants
to serve such institutions. This results in institutions being controlled by undeserving persons.

Role, Responsibility and powers of MCI:

The role of MCI has assumed great impace in course of timeThe MCI is charged with the
responsibility of maintaining high levels of medical education and professional standards by the medical
practitioners.The MCI not onlylays down the academic standafds various medical courses indimg post
graduate and diploma courses lalgo ensures that proper infrastructure is available in the medical colleges for
imparting education and traininghe MCI enjoys vast powerfor its control over medical college#; gets the
colleges inspectethrough its own teams of inspectors. The inspection reports can lead to refusal of permission to
start medical colleges and withdrawal of recognition to already recognised medical colleges. The MCI regulates
admissions to medical colleges in as much asliéges are to increase the number of seatapiproval is required.
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Role of Office bearers of MCI:

The Medical Council Act was brought into force with laudable objectives. The MC was envisaged under
the Act as an Apex Body to control and regulatertfeglical profession. Whether any legislation is able to achieve
its objectives depends on persons who occupy important offices under the respective statutes and whose
responsibility it is to implement the statutes. The role of human beings becomes alhimhdbhuman beings who
are to implement the statutes are unfit for the job, they can subvert the spirit behind the statutory provisions.

A beneficial statute can be converted into a tool of oppression by incompetent and/or unscrupulous persons.
Presieént of the Medical Council plays a pivotal role. It is he who is really responsible for the entire functioning of
the Council. The role of the President of the Medical Council of India in working out the statute is the main issue
before us. As per the casethe petitioner in the writ petition, present case is an example of subversion of the Indian
Medical Council Act by the present incumbent on the post of President of the Council.

Various Issues involved:

e Failure of the Central Government to constittite Medical Council of Indidimely in accordance with

section 3 of theMA Act of 1956.

e The eligibility of various office bearerdo seek election as PresideWice-President and Members both

elected and nominated onéthe MCI and to hold office as sh.

e Thirdly allegations have been made of usis of office by office bearetsy indulging in corrupt practices

which disentitle him to continu@ hold office of the MCI

e Proper transparent and accountable systegrievance redressal whenever atigcrepancy come to the

notice of the anyone interested in the system of quality of medical education.

Role of Higher Courts

Although the Indian Medical Council (Professional Conduct, Ethics and Etiquettes) Reguithat
point 1.7 of Chapter | casts statutory duty on every registered medical practitioner to expose the unscrupulous
practices indulged by fellow colleague without fear or favour. But there are very few who can dare to follow this
statutory requirement, reason being not sure of enfonceofethese regulations by the regulatory body itself i.e.

MCI/ SMC and no hope of reprieve from even higher judiciary at the level of the High Courts or even Apex Court
of the India. Thus, true mandate of establishing the democratic welfare state amedviy founder forefathers of

the Indian Constitution. As it is well said that justice delayed means justice denied. Many cases are pending in
various High Courts in many states and in the Supreme Court for years together. Those who can dare toemove thes
courts either oppressed by the authorities by various ways or lose interest after loosing money befgdawsscru
advocatés hands in gloves with opposite parties

Role of CBI:

This time CBI has put on its website a request to public to let it knowspegific complaint regarding demand
of money by MCI officials or giving approval/permission to any such college without having the required
infrastructure due to corrupt practices by the Inspection Team or MCI officials".

Contents of CBI Public Noticerda as i CBI has registered a case relate
India (MCI), which conducts inspections for permission to start new Medical Colleges or to introduce new medical
courses including Post Graduate Course and also for renewal dégiems, etc. If you have any specific complaint
regarding demand of money by MCI officials or giving approval/permission to any such college without having the
required infrastructure due to corrupt practices by the Inspection Team or MCI officialg pbedactDr. M.M.

Oberoi, HoB/AC-IlI, CBI, New Delhi Tel. No.: 01224361515 or send email labbac3del@cbi.gov.id .
How to achieve laudable objectives of statute?
Delhi High Courtin 2001observed that:

e AWe are of the considered view that facts of this

Constitution of India to prevent abuse and misuse of statutory bffitlee present incumbent.

e We have observed earlier that legislative measures are backed by best of intentions and laudable objectives.

e |t falls on persons who exercise powers under the statutes, as to how they implement the statutory

objectives.

e Coutconcluded in following words that Aln other wor

charged with the duty to act under the respective s

e If there are right persons for the jobs, the objectives will be achieved.

o |If there are wrong perss, the statutes will be misused for oppression and corruption.
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Role of Board of Governors and NewMCI Members:

It is well said that AA person is known not only |
avoidso. Thi s i s lewedlcdndust ofipaseMIClI rmeimloets twell tevident fréBl Report, MCI
Minutes, court judgmentsn many previous occasiardany past members are on pay role of private management
holding duble posts in MCI various committeasy molding MCI rules and regulations with impuni®T| useby
many public spirited doctors found th@BIl and CVO find many of them indulged in corrupt practices and
recommended various disciplinary actions against them including secretary of MCI aofitb@é/ice Chancellor
of a Private University and many of théralding posts even after completing 65 years
The Indian Medical Council (Amendment) Ordinance, 2010 (Ordinance 2 of 2010) was promulgated by the
President Pratibha Devi Singh Patil on"Iday 2010, came into force with immediate effect that empowers the
Central Government to superseded the MCI.
Whereas upon the supersession of the MCI and until a new Council is reconstituted within a period of one year, as a
first step, the Central Governemt exercising its power under Section 3A (4) of the IMC Act, 1956, has now created
asixmemberi Boar d of ,@oexeecisentlierpewers and perform the functions of the MCI under newly
inserted Section 3A (2) of the Ordinance 2010.

Need for restoring the public confidence in the MCI:

We all hope and trust that the Board of Governors and present Administrators shall restore the public
confidence in the MCI and bring the Medical Council back on its feet so that it is able to discharge its statutory
functions in accordance with the spirit and object of setting up the MCI.

To ensure and restore the credibility of highest medical education regulating body following steps are
recommended:

Firstly, Auditing of MCI activities by third parties which can apprigely assess the performance. Secondly,
ensuringTransparency in the accreditation and inspection system of educational institutions by publicly displaying
information of complaints against medical institutions and their effective time bound redresgehl Government

should ensure regular, free and fair elections of key offemrers especially from the medical teaching category,
under the supervi sThemle da the Cemtral ard Gtate Golvesnenents ¢s rimemense in ensuring
nominatedmembers who are honest, efficient and publiaded especially from medical teaching background by
defining criteria about qualifications and experience through a search committee as in case of appointment of Vice
Chancellors of the University.

Central Geernment intends to separate tiweo functions of the MCI: medical education and registration of

medical practitioners and hand them over to new institutions. Medical Education will come under the ambit of the
National Commission for Higher Education and Research (NCHER),which, in turn, will be overseen by the
Ministry of Human Resource Development (MHRD) and the registration of medical practitioners under the
National Council for Human Resources in Health (NCHRH),to be overseen by thdinistry of Health and

Family Welfare.

The Centr al Government 6s focus on MCI 6s affairs is, t h
not necessarily the best way of correcting the manifold problems of the health sector. The health sector, it is well
known, requires an overall perspective and accountability that only a single entity devoted to the sector can provide.
One should not forget that there was a reason why the MCI was formed as an independent, professional regulator.
The health sector requirdise creation of irdepth expertise which, if not available, has devastating ramifications.

Only health sector experts have the necessary understanding of the professional and technical issues involved in
health care to design and implement appropriatalagigns. This is well recognised and consequently, all over the
world, it is professionallhrun medical associations that are in charge of such matters.

Also, the NCHER under the MHRD will be working across different sectors; there is generalized agipretteat

I ndi aés bureaucracy wil/|l be put in charge of a techni
malady. The world over, the trend is to provide greater powers to sector experts who have the necessary
understanding of their sectorand profession

This is the right time before all of us including responsible government authorities, higher judiciary, and
leadership of medical fraternity to come forward and play their much desired role in a largest democracy of the
globe in participatory manner to &nd serve the humanity.

Editor
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Original research paper

Estimation of Stature by Anthropometric Measurements
of Inter-Acromial Length

*Dr. Vishal Veerbasu Koulapur, MD, **Dr. Swapnil Sudhirkumar Agarwal, MD, DNB*Dr. Shashidhar

Channamallapa Mestri, MD

Abstract

Stature is an important parameter to establish identity of an unknown corpse. It is being used by
medicolegal experts when either complete or parts of human body are recovered. A lot of criteria are available that
can be used depending upon the part eflibdy recovered. To add to these criteria, a study was done with the
objective of deriving a regression equation for estimating stature from theaantenial length. A crossectional
study was done during one year period wherein 150 subjects in ageamund 23 years were studied. Three sets
of regression equations were derived after statistical analysis of the data. The study revealed that there exist a
positive and significant correlation between stature and-aweymial length in both the sexarnd that stature can
be estimated with the intercromial length when only upper parts of the trunk are available.

Key Words: Forensic Anthropology, Identity, Inteékcromial Length, Stature, Regression Equation

I ntroduction:

Skeletalmaterial present in the mutilated or
amputated limbs, trunk etc. has obvious significance
in the personal identification in the event of the
murders, accidents or natural disasters. Studies on
estimation of stature from the skeletal remains or
from the muitated limbs, mostly of the long bones
have been reported as indicated by the published
work of the Pearson, Trotter and Glesser. The Indian
perspective of the problem of stature estimation has
been studied by the Athwale et al, Patel et al, Joshi et
al, Lal and Lalaetc (Jasuja OP and Singh G, 2004).

(2]

When a complete dead body is found,
stature estimation is rather an easy task; but in cases
in which only some parts of the body are available,
the determination of stature of the individual is
difficult.

Corresponding Author:
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Thus it is necessary to have different
formulae for the determination of stature from the
lengths of different body parts in different population
groups as they vary from population to population
(Kroeber AL, 1976). [3]

Although a number of studies havedn
done on stature estimation by using different body
parts, very few of them are by using intaromial
length. Intefacromial length is the distance between
two bony landmarks, i.e. acromial processes of
scapula on each side. Acromion is the most dhter
point on the lateral margin of the acromial process
when the subject stands in normal position with his
arms hanging by the sides (Nath S et. al, 2005). [6]
The present study is taken up to fill the above lacuna.
In addition, interi acromial length beig a macro
measurement, is easy to measure. In this study, an
effort was done to establish the relationship between
statures of different persons of North Karnataka
region of India and their inteacromial lengths and to
develop regression equation formeitfrom these two
variables by simple regression analysis. The formula
thus obtained could be used for the determination of
stature of an individual of North Karnataka region of
India from his interacromial length. Ethical issues
involved in the study wer minimal and no invasive
methods were used.

Material and Methods:

A crosssectional study was done over a
period of one year from*1November 2006 to 31
October 2007. During this periodne hundred and
fifty individuals i.e. 75 males and 75 females, born
and brought up in théNorth Karnataka region of

'
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India (Districts included were Belgaum, Dharwad,
Bijapur, Gulbarga, Bagalkot, Gadag & Haveri) in the
age group 23 years were choosen forghaly. Age

23 years was chosen for the reason that by this age
nearly all secondary centres fuse with the respective
shafts. Those who were not born and brought up here
were excluded. To minimize error, cases of
dwarfism, gigantism and those having skalet
abnormality of spine and long bones were excluded
from the study.

After taking their written informed consent
and recording their full particulars like name, age,
sex and place to which they belong, the stature of
each individual was measured in centiens with the
subject standing against a vertical background
surface in normal erect position, the shoulders,
buttocks and heels lightly touching the background/
wall. An anthropometric rod set was used for taking
the above measurements. The measurement fhe
vertex of head to the ground was taken after bringing
down the adjustable cro®sr to the head and the
measurement was read from the vertical scale. The
interracromial length was measured in centimeters
with the person in the same erect position
(Momonchand A and Devi TM, 19995b]

After taking the measurements, statistical
analysis was done using statistical equations as given
below:

x y = Na + bx X
x Xy = a?’?x x + b xx
Where x= Sum value

y= Value of stature

N= Number of caes studied

x= Value of interacromial length

a= Unit greater than x value by y value

b= Regression coefficient

From the above equations, regression

formulae, standard errors and -efficient of
correlations were developead fulfill the aims and
objectives of the study. After statistical analysis of
the results, three regression equation formulae were
obtained from the relationship between statures and
inter-acromial lengths of females, males and males &
females combined.

Observation and Findings:

The maximum, minimum and average
statures of different sexes along with their maximum,
minimum and average int@cromial lengths were
calculated and tabulated as shown in Table I.

The regression formulae, standaedrors,
standard deviations and coefficient ofratations of
the above data were computed using statistical
methods by presuming X as an independent variable
and Y as dependent variable.
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Results:

Then regression formulae, standard errors,
coefficient of correlations of the study have been
computed and presented in Table No. Il.

Discussion:

Population variations in anthropometric
dimensions do exist and are attributed to genetic,
dietary habits and environmental factors. This
indicates that specific forulae or regression
equations used in prediction of stature are only
applicable to the population from which the data
were collected (Malek AKA et. al, 1990). [4]

Various researchers with variable degree of
success have attempted the estimation of stiiomne
various long bones, by using different statistical
methods such as regression equations and
multiplication factors for a very long time. The
difficulty in availability of adequate quantities of
bones, in the choice of bones, then cleaning and the
neel of trained personnel are encountered while
correlating bone dimensions with  stature (Dikshit
PC et. al, 2005). [1] But very little work has been
reported on the use of these statistical methods to
calculate the stature from the intrromial length.

The standard errors came out to be £ 8 cm
(males) and+ 5 cm (females) in a study done by
Momonchand A and Meera Devi T (Momonchand A
and Devi TM, 1999). These standard errors wefe
(males) andt+ 4 (females) in our study. There is a
difference is of+ 2 cm in males andt 1 cm in
females which is better than earlier study.

In both the studies, the error is more in
males as compared to females. This can be attributed
to the reason that females, being thin and lean; bony
projections are easily palpable ambre accurately
taken for measurement as compared to muscular
males where it is not so easy to mark out the bony
projections.

Both the studies have been done in India but
one can clearly find a notable difference in the
regression equations in both tieidies. In first study
done by Momonchand A and Meera Devi T
(Momonchand A and Devi TM, 1999), [5] the
regression equations were y = 1.7x + 84 in females
and y = 2x + 69 in males, while that in this study, it
has come out to be y = 103.62+1.6x in femaled y
= 167.50+0.20x. When inteacromial lengths taken
from the population study were used to find out
stature from regression formulae developed by
Momonchand A and Meera Devi T, there was a
significant error in stature calculated. This implies
that thes formulae can be used for estimating the
stature in the given population from which they have
been developed. This also proposes the need to have
similar studies on different populations so that similar
equations can be evolved for different population
groups and the differences can be studied further.

'
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Conclusion:

There exists a significant correlation of
height with the intemacromial length of an individual
in both the sexes and that stature can be estimated
with the interacromial length when only per part
of the trunk is available. The correlation matrix of the
present study shows that the use of a single
regression equation to predict stature from the
measurements of intacromial length does not make
a great difference from individual measuremten
equations based on sex. In the present study, the
regression equation developed for stature estimation
from the interacromial length by regression equation
formulae y = 167.50+0.20x in males and y =
103.62+1.6x in females can be useful in estimating
staure of the population of North Karnataka region
and whether these equations are useful with other
population needs to be researched.

Similar studies need to be done on dead
bodies in mortuary, where it is easier to mark bony
projections accurately ashdy can be felt more
prominently, even by rough manipulation without
pain factor, which is a hindrance in living subjects.
Also no ethical issues are involved here. May be in
these studies the standard of error can be minimized
and these regression equasocan be made more
useful.

More studies need to be conducted to
estimate the stature from intacromial length among

ISSN 09710973

other racial groups and of different geographical
areas, as it can be extremely useful to estimate the
stature when mutilated upper paof trunks are
available.
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Table No. |
Characters Males Females

Maximum stature 184.2 167.9
Minimum stature 160.2 140.4
Average stature 170.3 157.3
Maximum interacromial length 40.2 33

Minimum interacromial length 30.2 25.6
Average interacromial length 34.2 29.9

The above table shows sex wise distribution of maximum, minimumind average statures and intelacromial
lengths in cms

Table No. Il
Characters Regression formulae Standard error Coefficient of correlation
Males & Females together y =103.82+2.1x +5cm 0.7
Males only y =167.50+0.20x +6cm 0.5
Females only y =103.62+1.6X +4cm 0.6
The above table shows regression formulae, standard er
and 6 x Gacronsial length ie ams
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Abstract

In the identification of sex in human skeletal remains, Sacrum is an important bone for identification of sex
in human skeletal system. Since it is a component of axial skeleton and because of its contribution to the pelvic
girdle and in turn to the functhal differences in the region between the sexes, it has an applied importance in
determining sex with the help of measurements carried upon it. Over the years different authors had carried various
types of measurements on human sacra of different rade®gions. A study for sexing of sacra was carried on 40
sacra (20 male & 20 female sacra) in Punjab. The method used was sacral index. The measuring instrument used
was sliding vernier calliper. All the sacra taken were normal. The sacral index of tsagrean and standard
deviations were calculated. Thealculated range (mean3S.D.) and demarking points (DP) of both the parameters
and the percentage of bones in which sex could be identified by them was also calculated. The results were
compared withthe available literature. It was found that D.P of sacral index was very reliable in sexing of sacra.

Keywords: Sacra, Sacral Index, Demarking Points, Anthropometry

| ntroduction: The well known method for determination

The best indicators of sex in the skeleton are
to be found in the pelvis. This is because one of the
major biological differences between men and
women, that of having babies, largely determines the
shape of that part of the body. This can be seen that
from the sacral index, and sex can usually be
determined even if part of the pelvis is destroyed. The
ability to determine sex from unknown skeletal
remains is vital, and methods to do this on the various
bones of the human skeleton have been researched
extersively.

Many researchers have emphasized the need
for population specific data for methods which are

of male type sacrum or female type sacrum has
always ideally been the Sacral Index method.

The formula for Sacral Index is; Sacral
Index = Widh of Sacrum X 100 / Height of Sacrum.
Materials and Methods:

The materials for the present study consisted
of 40 human adult sacra obtained from Dept. Of
Anatomy, SGRDIMSAR, Amritsar. The use of
sliding vernier calliper was incorporated to determine
the sacral index of sacrum. Therefore sacral index
was measured by taking the breadth and length of
individual sacrum with the help of vernier calliper.
The stem ofcalliper was applied to middle of

based on measurements, as there are vast differences promontory and middle of anteroinferior border of

in body size in various populations.
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fith sacral vertebra for the length (height)
photograph2 and measurement of maximum breadth
was taken across the greatest expanse of lateral
masses of the bone as shawiPhotographl (a) (b).
Photograph-1(a, b) to measure the width of
sacrum with Sliding Vernier Caliper

]
)
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(b)
straight
measured with sliding calliper as the distance
between the anterior projection of left and right
anterior surfaces. Instrument used is sliding calliper.
Photograph No. 2

Anterior breadth of sacrum:

A = MAXINMOM MEIGHT

(To measure the height osacrum)

The maximum height or length was
measured by applying the sliding calliper to the
middle of promontory and middle of anteirderior
border of fifth sacral vertebra as shown in
Photograpk2. Instrument used is sliding calliper.
Sacral Index:

Thus sacral index was calculated as Width
(Maximum Breadth) X 100 / Maximum H
Mean and standard deviations were calculated for the
ranges of each parameter of both the sexes. Using
these values 6calcul ated

formul a 6 me aangivéh mal&§ Bafculated o r
range of 6a to bdé and
values of 6ad (mini mum
(maximum in female range) were chosen as

6demar king pointsdé (DP)
males respectively.The range, mean, lkalated
range (meanrr 3S.D.) and demarking points (DP) of

f ey
| ethods,on gariols pag
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which sex could be identified by them, are given in
table2
Results

The mean value of the width was higher in
female sacra than that in the maéerm and the mean
of maximum height was higher in male sacra than
that in the females. The mean value of sacral index
was higher in females.

The differences in the mean values of males
and females were analyzed statistically and their
significance is showm Table1l.

Tablel shows that the width of sacrum and
sacral index are important parameters as far as the
sex determination of sacrum is concerned because
45% of male bones and 40% of female bones could
be identified by using the D.P. for the sacrakixd

The observations showed that in case of the
sacral index method; the range for maless 58.9
128.38and in case of females it w@§.94 159.76
mean for males wa83.685and for females it was
125.35 as shown in Tablé. Thus by using
mean+3S.D. the demarking point for males was
<90.94 and for females wa$128.38 The present
study had found 9 readings of male falling within the
demarking point and 8 readings of female falling
within the demarking pat. Therefore, the percentage
beyond demarking point for males was 45% and for
females was 40% with an accuracy of 99.75% as
shown in table

T h ® dalue for sacral index wa3.68 and
@dvalue was< 0.0001and it was considered highly
significant.

Discussion:

It has widely been recognized that skeletal
characteristics vary among populations8]6and due
to this regional variability that each population
should have specific standards to optimize the
accuracy of identification. Several studies using a
variety d measurements and characteristics of the
pelvic bones have therefore been conducted from all
over the world, with varying degrees of accuracy.

The sacral index is lower in males than in
females, but in poorly preserved series they are
virtually uselessgsince these parts of the pelvis are
most susceptible to pestortem erosionln the past,
many workers have evolved various metrical
parameters and indices for sexing. [9] MacLaughlin
?ng &r c% 51 19\ﬁ6aa§temgtildrtq irypéoae me odsoo§/

identificati ug

skeleta a thro development of new

s glq{o& SO EW |6

be admissibl€ in court. |

The, ; repor oncerning  fesu and
[ gécu’racii; Aé sfudie*LS E] ﬁhe rﬁe rri}c chgraackifgsdl)f &

male and female sacra also seem to be quite different,

?d% of dgtsrpi@iqpt%?% eéi%nin%o)( exi§tir(1_g ca}g 5
11]

various parameters and the percentage of bones in

( ]
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with some authors finding it usable and others less.
[12] [13] [14] [15]

Singh and Singh [16] have shown that
demarking point should be calculated separately for
different regions of populatiobecause the mean of a
parameter differs in values in different regions. [12]

Other researchers also had also emphasised
that to be certain in identification, calculated range
has to be considered, which is worked out by adding
and subtracting 3 X standard deviations (SD) to and
from the mean of any parametdit and Singh [4]
have called the limiting point of such calculated
range as demarking points, which identify sex with
100% accuracy18] from any given region.[5] The
demarking points of various parameters, if crossed by
any sacrum will identify the sex with certainty, which
is of paramount importance in medicolegal cases.
However, it is not necessary for any bone to cross the
D.Ps of all the parameters before sex could be
identified. Any single D.P. for any of the parameters,
if crossed would detect the sex with 100% accuracy
[3]

Flander [13] had showed the univariate and
multivariate methods for sexing the sacrum. She had
used numerous new osteometric dimensions (around
15 dimensions), the method she had followed was
rather complex. Flander's study was useful because
she haddeveloped a technique to assess sex and race
simultaneously by using sacra from American Blacks
and Whites (50 each sea&ce).Two discriminant
functions were developed by her. The first one
assumed that race was known. The accuracy of
determination basednoa total of six measurements
ranged from an average of 84% for Whites to 91%
for Blacks. The most discriminating variables were
the anteroposterior dimension of the S1 body and
transverse breadth of the S1 body for both races in
known races. In the secontlnction, she had
assumed race to be unknown. Classification accuracy
ranged from 54% to 78%. Weisbach in his essay
AREPORT ON THE BONES OF
SKELETONO, _[18] mepsurenentslof sixteen
pelvis. The sacral index in his specimens, on his
mode d& measurement, is as followsCzechs 1026,
Italians 1009, Ruthenians 1008, Magyars 99, Gipsies
973, South Slays 965, Germans 9.5, Poles 949,
Roumanians 94.5, Slowa.ks 90. [19]

Stradalova, [14] had also shown a complex
method for sexing of sacra using dBnensions and
her sample females were from Charles University,
Prague. The accuracy ranged from 86.5% to 88.5%,
depending on the number of measurements taken.

The mean sacral index of the male sacra of
the present series 93.68 falls under dolichohieric
group (narrow sacrum)Similar observations were
reported byJana et al. [20in their study of sacra of
West Bengal (mean sacral index of male be&Bgr)
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and Singh et al. [21]in Jammu region. However,
Davivongs [22]and theRaju et al. [5]reported that
the male sacra of their study fall undeub
platyhieric group.The mean sacral index of the
female bone othe present series (125.35) falls under
plathyhieric group, which is similar to the
observations oRaju et al. [5]and Davivongs [22].
Martin [23] reportedthat in the European sacrum
both male andemale means fall into the plathyhieric
group, being112.4 in the male and 114.8 in the
female. Any wayan attempt to use the sacral index

for ethnic discrimination is very doubtful
(Davivongs, [22
However, its importance in  sex

determination cannot beenied since the differences
between the males afieimales are highly significant,
statistically.Kimura [15] had presented a baseg
index and his samples included Japanese sacra (52
males and 51 femalgsrom the Yokohama city
Medical school, American Whites (50 males and 50
females), and American Blacks (49 males and 48
females) from the Terry collection.

Measurements and the index obtained from
these collections included the transverse width of the
sacral base (i.e. the transverse width of superior
surface of first sacral vertebra), and transverse width
of the wing (lateral margin of the base to the most
lateral border of the wing i.e. ala of sacrum) and the
index was calculated as width of the wing2R0 /
width of base i.e. Kimura's index = Width of wing X
100 / Width of base.

Mishra et al [12], showed in their study that
while using sacral index method, 39.2% of male sacra
were identified and 80.1% of female sacra were
identified by demarking pointThe percentage of
bone identified by demarking point by using sacral
index according to Mishra et al was shown as
graphical representation and also percentage of bone
identified by demarking point by using sacral index
and according to the present studyasw also
réptadentedd thMBeNform of graphs.Similarly the
Present study showed that according to sacral index
method; 45% of male sacra were identified
(demarking point) and 40% of female sacra
(demarking point) were identified. Thus 9 readings
out of 20 mags sacra confirmed male type and 8
reading out of 20 female sacra confirmed female type
by using Sacral index method. In this study also the
females are classifiewith more accuracy than males.
Conclusiorn

The present study therefore revealed that for
sexng of sacrum, the readings obtained by sacral
index method were relevant and more significant.

—t
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@Oovalues in all the parameters are highly significant
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Abstract

Organophosphorus compounds are chemical compounds containing-padsphorus bonds (apart from
phosphate and phosphite estem)marily used in pest control and are often persistent organic pollutants. Acute
poisoning by organophosphorus (OP) compounds is a major global clinical problem, with thousands of deaths
occurring every year in Nepal. Most of these pesticide poisonidgalnsequent deaths occur due to deliberate self

ingestion of the poison.

Sixty five patients with severe organophosphorus poisoning were admitted to the emergency ward of
Manipal Teaching Hospital, Pokhara, Nepal from January 2008 to December 2008y Hisitagestion, clinical
signs & symptoms and survival time in case of death was also recorded to diagnose the OP poisoning.

The mean age of patients was about 27 years. Most of the admitted cases were of suicidal in nature and

women are the main victim.

Suicidaldeaths due to ingestion of organophosphorus compound are very common in Nepal especially in
women. The reason may be the increasing stress in the family and economic constraints. Further study should be

needed by government and NGO to evaluate it.

Key Words: Organophosphorus, Poisoning, Nepal, CarBbosphorus, Suicide

I ntroduction:

Acute poisoning by organophosphorus (OP)
compounds is a major global clinical problem, with
thousands of deaths occurring every year. Most of
these pesticide poisoning and subsequent deaths
occur in developing countries following a deliberate
self ingestion of the poison. Metacid (Methyl
parathion) and Nuvan (Dichlorovos) are commonly
ingested OP pesticides; Dimethoate, Profenofos, and
Chlorpyrifos ae other less frequently ingested
compounds in Nepal.

Thirty one percent of all suicidal deaths in
the country in 19992000 were due to poisoning. [1]

Hospital based studies from five major
hospitals across the country in 192800 showed OP
compounds were the most common form of
poisoning comprising 52% of total cases. [2]

Various isolated hospitddased studies also
clearly demonstrate that OP compounds occupy the
greatest burden of poisoning related morbidity and
mortality in Nepal. [2]
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Materials and Methods:

In this study 65 cases of organic phosphorus
(OP) intoxication in the Western region of Nepal
were investigated. Patients with OP intoxication
admitted to the Emergency department of Manipal
Teaching Hospital, Pokhara, Nepal during January
2008 to Decemlre 2008 were evaluated. This
prospective cohort study included 21 male (M) and
44 female (F) consecutive patients.

History of ingestion, availability of bottles
and typical clinical symptoms and signs help to
diagnose the oP poisoning. Many
organophosphorau agents have a characteristic
petroleum or garlici like odour, which may be
helpful in establishing the diagnosis. The age, sex,
cause of ingestion, compound involved, time elapsed
between ingestion and admission to the hospital,
duration of hospital stg need for assisted
ventilation, cardiac manifestations at the time of
presentation, and during the-spital stay were
recorded.

Results and Discussion:

Table No. 1
Distribution of Sex amongst victims of OP
poisoning
Sex Number %
Male 21 32.31
Female 44 67.29
Total 65 100
|
)
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Table No. 1 describes that out of total 65
studied cases females were dominant with 67.2%.
The number of male victims was 21 (32.31%).
Female predominance was also observed in Nepal by
previous workers. [B] In Nepal females are main
working group both idoor and outdoor field, hence
prone for stress.

Table No. 2
Distribution of Age amongst victims of OP
poisoning
Age Number %
0-15 3 4.62
16-30 43 66.15
3145 14 21.54
46-60 5 7.69
Total 65 100

Table No. 2 depicts that OP poisoning was
very common in age group of 13 years (66.13%)
followed by 3145 years (21.54%). The reason may
be that this is the main working age group and have
the whole responsibility of their family and also
exposed to OPcompounds while working in
cultivation.

Table No. 3
Seasonal variation in incidences of OP poisoning
Season Number %
JanuaryApril 11 16.92
May-August 37 56.92
SeptembebDecember 17 26.16
Total 65 100

Table No. 3 describes the seasonal variation
in the incidences of OP poisoning. Results indicate
that the incidences are very large in the month during
May to August (56.92%). The reason may be that this
is the main harvesting season in Nepal and the major
insecticide used in field is OP compounds. Efie@re
due to the easy availability the material increases the
incidence. No previous study has recorded till date on
the seasonal incidences of insecticide poisoning in
Nepal

Table No. 4
Types of different OP compounds consumed
OP compounds Number %

Metacid (Methyl 42 64.62
Parathion)

Baygon Spray 11 16.92
Malathion 3 4.62
Dichlorovos 6 9.23

Unknown 3 4.61

Total 65 100

As per the availability and use of different
OP compounds in Nepal incidences of poisoning by
those insectides seen commonly. Methyl Parathion
(patent name been Metacid) shows highest
consumption (64.62%) for suicide.
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Table No. 5

Manner of poisoning

Manner of Number
death Male % Female %

Accidental | 1 4.76 - -
Suicidal 20 95.24 44 100
Homicidal Nil - Nil -
Total 21 100 44 100

Table No. 5 clearly indicated that the
victims of OP poisoning used it for suicidal purpose
(n=64). No homicidal case was recorded. Only one
male child (6 years) was treated with a history of
accidental poisoning

Conclusion:

As Nepal is an agriculturatountry. Now
days they have introduced OP pesticides during
cultivation and there is no restriction on its use in
Nepal. Therefore the incidences of poisoning due to
these compounds suddenly increase during harvesting
season. Females are the main workingssin the
society and face the stress more from daily activities
in comparison to male. Therefore these pesticides are
becoming main suicidal agents.

Further detailed study is needed in different zones of
Nepal to evaluate and control the incidence of
poisoning cases by OP compounds.
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Abstract

To analyze the magnitude of head injuryatal RTA casegpresent study was conducted in the department
of Forensic Medicine Toxicology, Govt. Medical College, Jagdalpur (Chhattisgarh) in 2009 calendar year. The
present study was undertaken on 105 victims of RTA who died due to head injuriels, aubdpsied at GMC,
Jagdalpur (C.G). Most of the accidents occurred in the afternoon hours (12:8000). There was a clear male
dominance (88.57%). The most affected age was middle ag#0(24s) & most commonly affected age group is
21-30 yrs. Vehialar occupants were commonly affected (63.80%) & amongst them two wheeler occupants most
commonly involved. Fissure fracture of the skull was commonest (45.71%) & parietal region of head was mostly
involved region of the head (27.61%). Among the intraelahemorrhages, subdural hemorrhage (SDH) was

commonest (31.42%). In relation duration of survival time 5% @4 victims died within 24 href fatal accident.

Key Words: Road Traffic Accident (RTA), Head injury, Hemorrhage

I ntroduction:

Accident constitutes a complex phenomenon
of multiple causatiom The causative factors
classified into human & environmental (1). During
1990 RTA was Bleading cause of death in the world.
RTA may become™ commonest cause around 2020
(2). The total anmal deaths due to road traffic
accidents has crossed 1.18 lakh, according to latest
report of National Crime Records Bureau, NCRB (3).
Total no. of deaths were only 83,430 in 2003, it
crossed 1.18 lakh in 2008, an increase of nearly 40%.

RTA had the maximon (37.10%) share of
unnatural causes of accidental deaths in country. In
2009 rate of road deaths is 13 persons per hour.
According to NCRB maximum cases reported
between 15:00 18: 00 hrs in Asian countries 60
80% road traffic accidents occurs in urbans&mt
urban regions. In India rate of RTA is 7.5 accidents
per 1000 vehicles. [5]

In developing countries like India, all the
above mentioned figures are due to lack of good
quality roads, increase number of vehicles, careless
driving by young people, unfatraffic environment
andlack of knowledge regarding traffic ruleSo the
present study is smallest attempt to understand the
magnitude of problem.
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Materials and Methods:

The present study was orducted in
department of Forensic Medicine & Toxicology,
Govt. Medical College, Jagdalpur (C.G). It includes
the retrospective study & analysis of 105 cases in
which cause of death was head injury due to RTA,
over a period of one year from 01/01/2009 to
31/12/2009. The epidemiological data such as age,
sex, time of accident, survival time, type of victim,
type of vehicular occupants & all pathological
features as type & site of skull fracture, type of
intracranial hemorrhage were noted at the actual
autopy examination with related history as well.

Observations:

Total 105 cases studied during one year
period. Male comprised (88.57%) and female
(11.42%) makes MF ratio almost 8:1. §e groups
divided in to 10 years period ranging from -G0
years. The youngest victim was 10 years old boy and
oldest was 69 years male. Highest victims of RTA
found in 217 30 years group (32.38%) and least in
both extreme age group, 1010 and 61i 70, one
victim each[Table No.1]

Highest no. of RTA cases occurred during
12:01 -18:00 hrs, (43.80%) and least no. of cases
during 00:02 06:00 hrs (10.47%])Table No.2]

In present study pedestrians (36.19%) and
vehicular occupants (63.80%) involved and make a
ratio of 1:1.75[Table No. 3]

Two wheeler occupants are mostly
(65.67%) involved in RTA death, which is very high
in comparison to deaths by LMV (14.92%) and HMV
(19.40%).[Table No.4]

The study shows fissure fracture was
commonest (45.71%), where as comminuted,
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depresed and multiple type (>1) were seen in
19.04%, 14.28% and 20.95% respective[yable
No.5]

Most commonly affected site is parietal
region (27.61%), which is followed by multiple site
>1 involvement (23.80%). The least affected site is
occipital region (61%).[Table No.6]

Ours studyshows SDH was commonest type
of intra cranial hemorrhage (31.42&), which is
followed by multiple type (23.80%). The least
observed hemorrhage was intraventricular (3.80%).
[Table No.7]

Most of the RTA victims died withi24hrs
(59.04%) and only 7.61% can survive for more than a
week [Table No.8]

Discussion:

Head injury is still the major cause of death
in RTA cases. The reason behind this may be
urbanization, more industrial growth in smaller towns
as well as populatiogrowth & increasing number of
two wheelers. These factors causes tremendous over
crowding of vehicles on roads which eventually leads
to more accidents.

In present study, male dominance with M: F
ratio 8:1, because males are more mobile due to
going to wok, studies etc. and so more prone to
accident. [6, 7, 12] In present study, third and fourth
decades were commonly affected. This corresponds
with other studies. [7, 9, 11] This age group mainly
consists of working people and students, who usually
traveled by own vehicles or other public
transportation. This leads to involvement of this age
group more commonly in RTA.

Vehicular occupants were more involved
than pedestrians. This corresponds with other studies.
[10, 12] It is due to careless driving mainly
younger age group. Some of the studies also showed
the more involvement of pedestrians than vehicular
occupants. [8, 9, 10]

In our study most of the accidents were in
afternoon hours (12:018:00hrs) followed by
morning hours (06:0Q2:00hrs). It may belue to
heavy traffic during peak hours.

Most common type of intra cranial hemorrhage was
subdural hemorrhage (31.42%). This corresponds
with other study. [6] This is followed by multiple
type of hemorrhage (>1 type), where as in other
studies second mostommon type of hemorrhage
was subarachnoid hemorrhage. [10]

Extra dural, intra cerebral and intra
ventricular hemorrhages found in very less number of
cases, which corresponds with other studies. [9, 10]

In present study, 62% of RTA victims died
on the got or within 24 hours of accident. This
corresponds with other studies. [13, 14]
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Conclusion

From present study males of middle age
group (2% 40yrs) are involved in accidents during
afternoon hours (12:018:00). More accidents in two
wheeleroccupants than other vehicles and subdural
hemorrhage (SDH) were commonest. The almost
same type of conclusion observed in so many other
studies due to using the same parameters for the
study. ltdéds necessary to
RTAs and strict im@mentation of the already
existing rules.
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Table No. 1
Age and Sex distribution

No. of cases

Age (vears) Male Female Total
071 10 01 00 01
1171 20 16 02 18
21-30 30 04 34
317 40 28 02 30
417 50 13 03 16
517 60 04 01 05
611 70 01 00 01
Total 93 12 105
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Table No. 2
Time of Accident

Interval(hrs) No. of cases (%)
00:01i 06:00 11 (10.47%)
06:01i 12:00 32 (30.47%)
12:017 18:00 46 (43.80%)
18:017 24:00 16 (15.23%)
Total 105 (100%)

Table No. 3
Distribution according to Type of Victim

Type of victim

No.of cases (%)

Pedestrians

38 (36.19%)

Vehicular occupants
(Two Wheeler, LMV,

67 (63.80%)

HMV)
Total 105 (100%)
Table No. 4
Distribution according to Type of Vehicular
Occupants

Type of vehicle

No. of cases (%)

Two wheeler

44 (65.67%)

Light motor vehicles (LMV)

10 (14.92%)

Heavy motor vehicles
(HMV)

13 (19.40%)

Total

67 (100%)

Table No.5
Distribution according to Type of Skull Fracture

Type of skull fracture

No. of cases (%)

Fissured

48 (45.71%)

Comminuted 20 (19.04%)
Depressed 15 (14.28%)
Multiple type (>1) 22 (20.95%)
Total 105(100%)

——
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Table No. 6
Site of Skull Fracture

Site No. of cases (%)

Frontal 20 (19.04%)

Temporal 23 (21.90%)

Parietal 29 (27.61%)

Occipital 08 (07.61%)

Multiple(>1 site) 25 (23.80%)

Total 105(100%)
Table No.7

Distribution according to Type of Intracranial
hemorrhage

Type of hemorrhage No. of cases (%)

Extradural (EDH) 21 (20.00%)

Subdural (SDH) 33 (31.42%)

Subarachnoid (SAH) 16 (15.23%)

Intracerebral 06 (05.71%)

Intraventricular 04 (03.80%)

Multiple(>1) 25 (23.80%)
Total 105(100%)
Table No.8

Duration of Survival time

Duration No. of cases (%)
07 24hrs 62 (59.04%)
24-48hrs 13 (12.38%)
27 7days 22 (20.95%)
> 7days 08 (07.61%)
Total 105 (100%)
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Estimation of Age in the Living
Municipal Employees in the Age Group of 2545 Years by Physical
and Radiological Examination
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Abstract

Employees from government and local ggfzernment bodies come to Departments of Forensic Medicine

for age estimation for the purpose of permanent employment.

Accotdlitige rules and regulations of the

Municipal Corporation of Greater Mumbai (MCGM) and court orders, they are confirmed as permanent employees
after a specified duration of temporary service. The age criterion is very important as regards their dates of
retirement and service benefits. But because of low socioeconomic status & illiteracy, most of these employees have
no documentary evidence of their birth dates. Their age, therefore, remains a mystery to be solved.

The human body develops very fast in firat 20 years of life, but growth slows thereafter. There is
precious little information on the estimation of age in the later years, resulting in the lack of reliable methods for this

purpose.

A sincere attempt to arrive at a fairly conclusive rangagef with respect to changes in physical features,
especially graying of hair, wrinkling of skin and radiological evaluations of fusion of components of the sternum
and changes in the teeth and mandible with respect to mandibular canal seen in an @ahtortftugram was

contemplated.

Key Words: Orthopantomogram, Sternebral Fusion, Xiphisternum, Mantfteonal Fusion, Regression Formula

I ntroduction:

The current study was conducted in the
Department of Forensic Medicine and Toxmmgy of
a municipal medical institution in Mumbai, on 64
male municipal employees. Of these, 32 were
temporary hands, randomly selected as the study
group from a among 140 sent by the Section Officer,
Solid Waste Management, G North, MCGM for the
purpose ofstimation of their ages prior to conferring
permanent status upon them.
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Another 32, whose ages were known from
legitimate birth certificates, were chosen as controls.

Me d i
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The project was undertakewmith the objectives of
simultaneously fulfilling the requirement by the
MCGM of certification of age of its temporary
employees and the development of a simple, yet
reasonably accurate, and reliable method for
estimation of age in the living between thesgf 25
and 45 years.

All the subjects were physically examined,
with special reference to graying of scalp, body and
pubic hair and wrinkling of skin of the forehead,
temporal region and below the eyes (all of which
were assessed subjectively). They avethen
subjecte ination for

to routlne radlolﬁplcal exa
%u8ion o tﬂe S el%eg Sompo eAtS gs seeh in a right
lateral view of the chest, and an oral

orthopantomogram (OPG) to view parameters that
were anticipated to be useful in the estimation of age.
Fusian of the components of the sternum could be
easily determined by nakexye scrutiny of the
roentgenograms of the chest, while the OPGs were
separately assessed by three independent observers.
Materials and Methods:
1. Study Group:
Thirty two temporary municipal employees
sent by the Section Officer, Solid Waste

'
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Management, for examination and
certification of age, divided into four age
groups, viz, 25 + to 30 years (Sa), 30 + to 35
years (Sb)35 + to 40 years (S@nd 40 + to
45 years (Sd), on the basis of their own
statements.

2. Control Group:

Thirty two permanent municipal employees
whose age is known from documentary
proof, belonging to the four age groups as
described above (denoted as Ca, Ch, Cc and
Cd).
Express writen informed consent, duly
withessed by a disinterested third party, was
obtained from all subjects (both sample and
control groups).

3. Equipment / Instruments:

a. Orthopantomogram (OPG) machine
PLANMECA Proline CC PM 2002 CC
equipped with standard positioning device),
using variable kvVp 6@0 at 412 mA and
constant exposure time of 18 seconds,

Kodak Ektavision (USA)
Rare Earth regular extaral imaging
screen,@Gmatt 60 x 120 OPG

b. X-Ray machine : Hiliophos D,500 mA, kVp
30120 Siemens, India, Film Indu,
Hi ndust an
regul ar screen,

c. X-Ray view box

d. Tracing paper

e. FaberCastell glass scale graduated in @m
cm

f. FaberCastell acrylic protractor graduated in
degrees

g. Magnifying lens

1. Physical Examination:

a. Visual examination of colour of scalp, body
and pubic hair.

b. Visual assessment of wrinkling of skin over
the forehead, temporal regions and below
the eyes.

2. Radiological Examination:

a. Measurement by scale and protractor of the
following parameters in tracings of
orthopantomographic plates of both jaws
(Figure 1)

I Perpendicular distance (D1) of the
mental foramina from tangents
drawn along the loweborders of
the body of the mandible.

. Least perpendicular distance (D2)
of the mandibular canals from
tangents drawn along the lower
borders of the body of the
mandible.
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Il. Angle between tangents drawn
along the posterior borders of the
rami of the mandible ahthe lower
borders of the body of the mandible
(A).

b. Visual assessment of the fusion (or not) of
the xiphoid process and manubrium sterni
with the body of the sternum on right lateral
radiographic views of the chest (Figure 2).

FIGURE 1

OPG PLATE OF BOTH JAWS, AND TRACING

OF MANDIBLE FOR MEASUREMENT OF D1,
120x15082&A)Kiran

120x150.

film

PEREES U IENUINV FUSED WEITH THE BODY

TANUIIEIZRR S ECE W U BBODY

FIGURE 2
LATERAL VIEW OF CHEST FOR FUSION OF
MANUBRIUM & XIPHOID PROCESS WITH
THE BODY OF THE STERNUM

Analysis of Results:

a. Method of selection of subjects (both study
and ontrol groups) Simple random
sampling

b. For graying of hair, wrinkling of skin and
fusion of xiphoid process and manubrium
with the body of the sternum and for
measurements of D1, D2 and A the AM
(The American Institute for Research and
John Cohen) Statistal Software Beta
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Version i 0.06.02 was used for the

execution of the regression command and
for preparation of a prediction equation for
the age estimation.

Observations and Results:

The observations made in the 32 subjects in
each group were recorded anmaster chart. Group
wise observations of each parameter are displayed in
the Tables

It was seen (Table No.1) that the scalp hair
of 2 subjects in the control group of age groug3R5
years (Ca) had grayed, while this was seen in only 1
subject from thisstudy group (Sa). None of the
subjects from either control or study groups had
graying of hair over the body or pubic area at this
age.

In the age group of 335 years, graying of
scalp hair was noticed in 2 subjects each in the
control group (Cb) and sty group (Sb). Neither
group had any subject with gray body or pubic hair.

7 subjects in the control group in the age range of 36
40 years (Cc) had gray scalp hair and 2 showed
graying of body hair, but their pubic hair was still
black in colour. In the stly group (Sc), there weigé
subjects with gray scalp hair, 3 with gray body hair
and none with gray pubic hair.

In the last age group (445 years) 8 subjects
in the control group (Cd) unmistakably had gray
scalp hair and 6 of them had gray body hair.
However, none of them had graying of pubic hair. In
the study group (Sd), 8 subjects had evident graying
of scalp hair, 8 had gray body hair and only one of
them showed graying of pubic hair.

The first composite
ACombined Hair
Table No. 2 by allocating a linear addition of 1 point
each for the presence (0 for absence) of graying of
hair at the three different sites, viz., scalp, body and
pubis.Thus the total score ranged from a minimum of
0 to a maximum of 3.

Tabe No. 2 shows the observations of
wrinkling of the skin. None of the subjects in the
control group (Ca) in the age group of-28 years
had wrinkles on either the forehead or over the
temporal region, but only one had wrinkles below his
eyes. In the studgroup (Sa) none of the subjects had
wrinkles in any of these locations.

In the second age group (35) years, none
of the subjects in the control group (Cb) had wrinkles
over the forehead, 2 of them had overt wrinkles over
the temporal region and none them had wrinkling
of skin below the eyes. In the study group (Sb), 1
subject was spotted with wrinkles over the forehead,
two with wrinkles over the temporal region and one
with wrinkles below the eyes.

In the age group of 380 years, five
subjects inhe control group (Cc), had wrinkles over

variable, i.e.,

(
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the forehead, seven wrinkles over the temporal region
and two wrinkles below the eyes. In the study group
(Sc), wrinkles over forehead were observed in six
subjects, wrinkles over the temporal region in seven,
and winkles below the eyes in five.

Eight subjects from the control group (Cd)
in the age range of 445 years undeniably had
wrinkling of skin over the forehead, eight over the
temporal region and six below the eyes. In the study
group (Sd), wrinkling of skin was noted in eight
subjects edtat the three sites.

A ACombined Skin
calculated from this data, also by linear addition of
one point each for presence (0 for the absence) of
wrinkled skin at three different sites, viz., forehead,
temporal region and below the eyesthvwa total score
range from O to 3.

The combined skin score was found to be
2.562, with a standard error of 0.613 and a
statistically significant p > | t | value of 0.000. It was,
therefore, used for the equation for estimation of age
in a prediction mode

It is evident from Table No. 3 that neither
the xiphoid process nor the manubrium had fused
with the body of sternum in either control group (Ca)
or study group (Sa) in the age group of&byears.
Similarly, in the age group of 335 years, the styd
of skiagrams did not display such fusion in any of the
subjects in the control group (Cb). In the study group
(Sb), however, the xiphoid process of one subject had
fused with the body of the sternum. Fusion of the
manubrium with the body of the sternumasvnot
seen in any of them.

Fusion of neither the xiphoid process nor

Sderived efrom ( C Fngnubriupg with the body of the sternum had

occurred in any subject in the control group in the age
group of 3640 years (Cc). On the other hand, in the
study group (Sc), the skiagrams &¥e subjects
manifested fusion of xiphoid process with the body of
the sternum, but manubriternal fusion had not
taken place in even one of them.

The xiphoid process had fused with the body
of the sternum in eight subjects from the control
group (Cd)in the age group of 445 years; in none
of them had the manubrium fused with the body of
the sternum. In the study group (Sd), eight subjects
had radiological evidence of xiphegdernal fusion,
but in none of them had the manubrium fused with
the body é sternum.

From this data, a Combined Bone Fusion
Score (CBFS) was calculated by linear addition of 1
point each for the presence (0 point for the absence)
of the fusion to the body of the sternum of its two
other components, viz., the manubrium and the
xiphisternum.Thus the total score of the CBFS could
range from a minimum of 0 to a maximum of 2.

]
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The combined bone fusion score was found  The following variables proved to bsignificantly
to be 3.514 with a standard error of 1.284, and ap > 1 associated with, and more important in the estimation
t | value of 0.01. It was found to be statistically of age
significart, and was used for the equation for 1. Combined Skin Score
estimation of age in the prediction model. 2. Combined Bone Fusion Score

The oral orthopantomograms (OPGs) were 3. Mandible Right D2
examined for changes in the mandible, namely the 4. Mandible Right Angle
perpendicular distance of the mental foramen from 5. Mandible Left Angle
lower border of body of the mandibl®Y), the least The standardized estimates clearly demonstrated that
perpendicular distance of the mandibular canals from the most important athese were the Mandible Right
the tangents drawn along the lower borders of the Angle and the Combined Skin Score.
body of the mandible (D2), and the angle between the The model thus yielded the following regression
tangents drawn along the posterior border of the rami  equation:
of the mandible and the lowepfulers of the body of

the mandible. Age=2.562 (combined skin score)
The mean values of each measurement on +3.514 (combined bone fusion score)

each side of each group (control and study) were then +8.687 (mandible right D2)

calculated, and are shown in Table 5, above. +0.436 (mandible right angle)

Linear Regression: -0.263 (mandible left angle)
Using the relevant data of cases, viz., the -+8.442 (constant)

nine independdrvariables of Combined Hair Score,

Combined Skin Score, Combined Bone Fusion Score, As the model used the data from subjects between
Mandible Right D1, Mandible Right D2, Mandible 25 to 45 years of age, this equation can be used for
Right Angle, Mandible Left D1, Mandible Left D2, this age group, and holds true with 88% accuracy.

and Mandible Left Angle were linearly regressed  Using this regression equation, the age of 32
against the known dependentar i abl e 6 Agubiests inthe study group was estimated as shown in

develop a prediction Model for Age estimation. Table 6.
AM (The American Institute for Research and John  Discussion:
Cohen) Statistical Software Beta Version0.06.02 Hair on the head tends to become gray
was used for the execution of the regression usually after 40 years of age and silvery white in
command. advanced old age. [1, Zraying of the hair was
The 32 cases of the control grouphose found to be of no statistical significance for the
ages were known, were used for the Regression estimation of age. This was due to the fact that the
(Prediction Model). patterns of graying of hair are very unreliable. Many
factors have been held responsible for this, among
Adjusted Wald Test them nutrition, shocl3] cosmetics and black or red
F(9,23)=46.2231 coloring for concealment of age, and artificial
P(F>f) = 1.2913@12 coloring according to the dictates of current fashion

(either darkened by using henna, phenylenedioamine,
metallic salts of lead, bismuth or silver, or bleaching
with chlorine,hydrogen peroxide, dilute nitric acid or

Extremely Significant

Dependent Variable: Age nitrohydrochloric acid). Colour changes due to
R=0.936 occupation have also been observed, e.g., a greenish
R-Square = 0.877 hue in ebony turners and copper smelters, and a
Ratio of the mean square, i.e., th&fatistic, bluish tinge in indigo workers. [1] A plethora of
was very high, and was extremely significant, as can  hereditary fact® (autosomal dominant conditions
be seen from the p value (<"1in the Wald test. such as progeria, Werneros
There was very high correlation betweenthe dy st rophy, Bookds syndrome,
predicted values and the observed values of the RothmundThomson  syndrome,  Waardenburg
dependent variable (Age) given by the regressio Ssyndrome, ataxia telangiectas
model (Correlation Coefficient = 0.936) cri-du-chat syndrome, multiple lentigisesyndrome),

Around 88% of the variation in the dependent autoimmune disorders like pernicious anaemia,
variable (Age) can be explained by the independent hypothyroidism,  hyperthyroidism,  sympathetic

variables. conditions (facial hemiatrophy), infections (e.g.,
This showed very high fitness of this prediction HIV), certain metabolic defects like oculocutaneous
model (88%). albinism or albinoidism, Hemansiudlack

syndrone, CrossMcCusickBreen syndrome, Tietz
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syndrome (all of them are generally due to defective
melanin production) and last, but not the least, drugs
such as chloroquine, triparanol, flurobutyrophenone,
mephenesin and dixyrazine, all play a greater or
lesserrole in the early or delayed graying of hair. [4]

The statistically significant variables, as
already mentioned in the results, are skin changes,
fusion of the components of sternum, position of the
mandibular canal and the angle of the mandible on
the iight side, and the left angle of the mandible. Of
these, the skin changes are of least reliable, because
of the variety of factors affecting it, viz. heredity
(aging genes, cellular senescence, telomere
shortening, longevity genes, and nonenzymatic
glycosyation), nutrition, oxidative stress, amino acid
racemisation, exposure to sunliglffhotoageing--
one of the most crucial factors in the Indian
subcontinent), smoking, treatments like
photoprotection, traneetinoic acid, alphdydroxy
acid, antioxidarg or Hormone therapy, caloric
restriction, application of cosmetics and, more
recently, injection of medicines into the skin and
muscles (Botox / Dysport / Myobloe the Botulinum
toxin A and Botulinum toxin B preparations) [&$ a
remedy for of wrinkle®f the skin.

The manubriesternal joint, which lies
between the manubrium and sterna body is usually a
symphysis, the bony surfaces are covered by hyaline
cartilage and are connected by a fibrocartilage which
may ossify in the aged. [6, 7, 8he fusion 6 the
components of the sternum, [6, 9] as visualized in
right lateral views of Xrays of the chest, were found
to be useful enough for the estimation of age in this
particular age group.

The first practical method for estimation of
age at death of indivichls from their teeth was
presented by Gustafson. [10] The mandibular canal
and mental foramen are standard anatomical
landmarks. [7] Changes in the mandible, [2, 6, 8, 11]
as seen in oral orthopantomogram, particularly on the
right side, were determined be of greater value for
age estimation than those on the left side. The reasons
for such a difference are thought to be a missing tooth
/ missing teeth on either side, artificial dentures on
either side, chewing habits, malocclusion of a tooth /
teeth, noneruption of a tooth / teeth, and the
handedness of the person. (The handedness of the
person is related to the dominance of the cerebral
hemisphere. Therefore, in a righénded person, as is
the case with majority of the population, [12, 13] use
of the dominant hand, e.g., the right hand for
brushing the teeth will exert more pressure on the
right side of the mandible while brushing the teeth
than a lefthanded person, who will induce more age
related changesnahe left side than the right.
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Conclusion:

The observations and results of the study
confirmed the presumption made before it was
commenced that subjective assessment of graying of
hair was of little or no help in the estimation of age
because of the host of factors that were involved in
when t commenced or why it never appeared at all.
This was emphasised by statistical analysis of a
Combined Hair Score (CHS) that had been
developed.

Although a roughly equivalent number of
factors played a role in changes in the skin, wrinkling
at the three lcations mentioned above proved more
significant in that regard when converted into a
Combined Skin Score (CSS).

Of all the parameters studied, a review of
literature suggested that the least criterion affected by
external and internal factors was fusion tife
manubrium and xiphoid process with the body of the
sternum, however uncertain the ages at which these
phenomena occur might be. The degree of their
reliability in the estimation of age was borne out by
statistical analysis of the data, which yieldedtigh
significance and highest coefficient of a Combined
Bone Fusion Score (CBFS) in the equation for the
assessment of age in the later years.

Among the age changes in the mandible, the
right and left angles (MRA & MLA) and the least
perpendicular distare between the mandibular canal
on the right side and a tangent drawn along the lower
border of the body of the mandible (MRD2) turned
out to be the most reliable parameters in the
assessment of age in the later years, and were
therefore incorporated intthe equation developed
for that purpose.

Using statistical analysis of the data, linear
regressions graphs were prepared on a specially
developed software program by plotting five
significant variables (CSS, CBFS, MRD2, MRA and
MLA) against the dependentariable of age The
following equation for estimation of age between the
ages of 25 and 45 years was derived from these
graphs
Age = 2.562(CSS) + 3.514(CBFS)

+ 8.687(MRD2) + 0.436(MRA)

- 0.263(MLA) + 8.442

From a statistical standpoint, the fitness o
the formula (i.e., its accuracy) was very high (88%).
Using this formula, the ages of the 32 subjects in the
study group were predicted, and were found to tally
almost exactly with the ages as claimed by 22 (69%)
of them.

In conclusion, it may be asd that this
particular study has succeeded in most instances in
predicting the ages of the study group, and in arriving
at a formula for age estimation between the ages of
25 and 45 years without using any invasive, costly,

'
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time-consuming, or troublesomenethod, thereby 4. Walia R.G. IADVL Textbook and Atlas of Dermatology!'2
filling the lacuna in previous studies of a definitive Ed., pp 751752. . . R
h N . . h | . 5. FreedbergIMetal.Fi t zpatrickds Dermatol og)
method of estimation. However, as the sample size Medicine, 6th Ed. McGraw Hill Publications (2003),
was small, more detailed research using a larger pp.16971706.

sample, a variety of populations, and adequate 6. Gabriel, Wiliams P, et a. Gr ey 6s Anat omy, 38t h

; ; ; Churchill Livingstone (2000), pp 537539, 576578.
consideration of the numerous fact@Becting the 7. McMinn. Last 6s -ARegianal ang Applied, 9th Ed.,

parameters employgd is called for. This pione_zering Churchill Livingstone (2001), pp.480, 289291
effort was a plunge into the sea of knowledge in the 8. Chourasia BD.AHuman Anatomyo, CBS Publ i
sincere hope of bringing up a pearl. We anticipate Distributors, New Delhi & Bangalore,"4Ed. (2004), Vol. I:
that the ripples created by it will widen with time, so 194198, 1il,Vol. Illl, pp31-34. . .
. . . . 9. SimpsonetalTayl or 6s Principles and Pra
that more studies will be condted in this neglected Jurisprudence, 12 Ed Churchill Livingstone (1985), pp-142
field. 143,
References: 10. Gustafson G. Age Determination of Teeth. Jrmerican

LA o . . Dental Association, 41, July 1950, at pp3&
1. Subrahmanyam B.V.Modi 6s fiMedi cal Jur ij.s rudA N Hnd ; C o h
Toxi col™Eg yButerwait (2001) p 59, 70, 115 Bhidt! E & Eslelitidls of Forensic Medicind” &d.

2. Reddy KSN.iThe Essentials Of For g ngu(l[rCh'”I\h'V'r@TltoneLr(%QQS)‘ '%1r$2
Hyd er ;

. N yfon an Xt book, of Medical Physi
028 E a0 RBAGLRO b i
' ' T ' 13. Snell R. Clinical Neuroanatomy. Lippincott Williams and

Wilkins (2001), pp.29293.

Table No. 1
Greying of Hair
FEATURE [ CONTROL GROUP STUDY GROUP
Ca Ch Cc Cd Sa Sb Sc Sd

Scalp 2 2 7 8 1 2 7 8
Body 0 0 2 6 0 0 3 8
Pubic 0 0 0 0 0 0 0 1

Table No. 2

Wrinkling of Skin
FEATURE CONTROL GROUP STUDY GROUP
Ca Cb Cc Cd Sa Sh Sc Sd

Forehead 0 0 5 8 0 1 6 8
Temporal Region 0 2 7 8 0 2 7 8
Below eyes 1 0 2 6 0 1 5 8

Table No. 3

Fusion in the Sternum
FEATURE CONTROL GROUP STUDY GROUP
Ca Cb Cc Cd Sa Sh Sc Sd

Xiphoid Process 0 0 0 8 0 1 5 8
Manubrium 0 0 0 0 0 0 0 0
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Table 4
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Mean Values of Changes in the Mandible as Observed in an Orthopantomogram

CONTROL GROUP STUDY GROUP
Ca Cb Cc Cd Sa Sb Sc Sd
D1 | 1612 | 1450 | 1.612 | 1512 | 1.487 1.475 1.562 1.487
RIGHT [ D2 [ 1.087 | 1012 | 1.125 | 0950 | 0.925 1.000 0.975 0.875
A 116.25 | 121.87 | 124.62 | 120.12 | 118.25 | 119.37 116.87 125.12
D1 | 1637 | 1.337 | 1550 | 1512 | 1.562 1.437 1.500 1.487
LEFT D2 | 1112 [ 0975 | 1.025 | 0962 | 0.987 1.137 0.975 0.875
A 118.12 | 120.37 | 123.12 | 118.87 | 120.50 | 120.62 116.87 125.12
Table 5
Coefficients
. t-
Parameter name Estimate Standard Stand_ard|zed Statisti P >t
Error estimate c
8.442 9.764 0.865 0.394
Combined hair score 1.397 0.731 0.187 1.912 0.065
Combined skin score 2.562 0.613 0.527 4.181 0.000
Combined bone fusion 3.514 1.284 0.257 2.738 0.01
score
Mandible Right D1 -0.827 2.626 -0.03 -0.315 0.755
Mandible Right D2 8.687 1.721 0.352 5.049 0.000
Mandible Right angle 0.436 0.122 0.61 3.562 0.001
Mandible Left D1 -1.976 2.805 -0.072 -0.704 0.486
Mandible Left D2 -5.128 2.567 -0.178 -1.998 0.055
Mandible Left angle -0.263 0.095 -0.369 -2.783 0.009
Mean Square Error 4.305 -- -- -- --
Table 6
Serial Numbers of Subjects | Predicted Age Serial Numbers of Subjects Predicted Age
in the Study Group in the Study Group
Sal 35.4497 Scl 44.6703
Sa2 37.0137 Sc2 42.3354
Sa3 37.8923 Sc3 41.972
Sa4 37.875 Sc4 47.2286
Sa5 39.5504 Sc5 44.1653
Sab 37.7127 Sc6 44.4044
Sa7 41.7598 Sc7 47.5464
Sa8 35.3663 Sc8 44.9016
Sh1 37.1033 Sd1 48.3966
Sh2 38.1376 Sd2 45.2616
Sh3 38.685 Sd3 47.2686
Sh4 40.0517 Sd4 48.7904
Shs 39.107 Sd5 48.783
Shé 46.1132 Sd6 49.352
Sh7 37.5856 Sd7 46.03
Sh8 38.0723 Sd8 51.193
[ 119 ]
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Original research paper

Age Assessment from Radiological Cranial Suture closure in Fourth
to Seventh decades (A Jaipur Based Study)

*Dr. Rajesh Kumar Verma, **Dr Mukesh K Goyal, ***Dr Shiv. Kochar

Abstract

Reasonably a correct estimation of age in important in Legal, Medical, Social and Administrative matters

i.e. regularization of temporary employee, retirement from service or superannuatonployment in services,
settlement of pension cases, distribntof old age pension, potency certification, for relaxation in imprisonment on
the grounds of old age and good behavior of a prisoner, to provide senior citizen benefits etc.

In the dead person the age estimation at the time of autopsy is done thehbipestigating Officer. In

India andother countries the task of scientific confirmation of disputed age issue of civil and criminal nature is the

domain of Forensic ExperfThis study is done to determittee age of individualin the fourth decade to senth
decades by correlatingadiological finding of various views of skull along with the other physical fingling
Maximum Number of cases was in the age group eb5¥rs (17%) Female to male ratio was 1:2.86% cases
were urban and 34% were rurd% Hindu and73% were from Ntdle class.

Key Words: Cranial Coronal an&quamosabuture Age Estimation, Fourth to Seventh decades

Introduction:

The assessment of age is done by
anthropologist, archeologist, anatomist and person
engagd in medicelegal or forensic case works.
Among all these, the work of forensic experts
requires special attention because his findings are
directly related to the administration of law, and his
conclusions are debated in court of law. The needs of
age degrmination vary from intraiterine life to old
age for different purpose. Sometimes even when the
age of person is known by horoscope, hospital
records and birth certificate, but still its scientific
confirmation is required by court of law and certain
administrative department. In India and many other
countries the task of scientific conversion of disputed
age issue of civil and criminal nature is the domain of
Forensic expert.

The scientific estimation of age is not an
easy task especially in adult agegp.
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Usually the age estimation up 25yrs is
done by physical examination, appearance of
secondary sexual characters, data from dental
erugion, and maturity of bones, appearance and
fusion of various ossification centers. However these
data to some extent are influenced by heredity,
climate, race, diet, hormone level, disease process,
etc.

After 25 yrs of age, other scientific methods
like toot h mi croscopy,
(applicable to dead persons only), study of pubic
symphyss, study of union of parts of sternum,
lipping of joints and closure of cranial suture are
considered for age estimation of the individual.
Suture are analogus the epiphysialiaphysis plane
in which both are loci of age on radiological changes
in cranial suture may be done scientifically in the
post adult age group and elderly persons.

Aims and Objectives

The Present study was undertaken with a
view to draw adefine criteria of estimation of age on
the basis of radiological closure of various suture of
skull of living persons in the known age group of 40
70 yrs. This study was done with following aims and
objectives:
1. To study the patterns of closure of varicugure

**Associate Professor, Department of Forensic of skull. . _
Medicine, Peopl edsSciefoed, | e g% !°dipd ouﬁ,tgedalveéage' age of fusion of various
Bhanpur, Bhopal.(M.P.) sutures of skull. . .
*+Professor, Department of Forensic Medicine, 3. To find out the earliest age of fusion of

SMS Medical College, Jaipur, Rajasthan
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individual sutures of the skull.
4. Comparative study of patterns of closure of skull
suture region wise with available data of

'
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previous work of different workers in India and
abroad.

Methodology:

This prospective study was conducted in
department of Forensic Medicine and Toxicology of
S.M.S. Medical College & Associate Hospital,
Jaipur, i.e. Fel2000 to Marck2002. The person
selectedor the study were in the age group-3®yrs
, 36-40yrs, 4145yrs, 4650yrs, 5155yrs, 5660yrs,
61-65yrs, 6670yrs, 7175yrs, 760nwards.After
taking proper history in relation to determination of
age ,availability of certificate indicating date of birth
horoscope or any such document, physical
examination, skiagraphy were carried out after
obtaining their informed consent and the cases were
classified into two groups.

e Group t Subject with confirmed age as per birth
certificate/ horoscope/servicecords.

e Group II: Subject without any age proof, whose
age was labellled from their statement with
correctness within six month to two years.

e Cases that had any major endocrinological or
metabolic diseases were excluded from the
study.

Observations:

All  findings which were recorded in
specially designed Performa which were than reduced
to tables and subjected to computer aided statistical
analysis.

Discussion and Conclusion:

In this study we have used radiological
obliteration of cranial suture for agstimation along
with other accessory criteria viz. greying of hair,
appearance of lines and furrow on face (Facial
aging), arcus senilis and appearance of menopause in
females. These criterion were not considered by
Yadav S.S. and Puri P.R. (1971) [1}iP&.L. (1981),

[2] Bhagwat S.S.(1983) [3] and Chandrashekharan P.
(1985). [4] The fusion process of cranial suture at
autopsy has been modified as 0, 1 and 2 by Moondra
A.K.(2000), [5] in contrast to Fredric rating scale 0,
1, 2, 3, 4. Since our study mdiological study in
living subject. Four Cranial Sutur&aggital,
Coronal, Lambdoid and Squamosal have been studied
and their progression towards fusion has been divided
in three categories:- Not commenced, -2n process

of fusion and 3used.

The development and consolidation of the
bones of the skeleton, which ossify in cartilages
occurs , as a rules, about two yrs earlier in females
than in males ,but obliteration of sutures of vault of
skull sets in a little later and proceeds slowly in
females han in males i.e. the obliteration of vault
suture occur earlier in males than in females Rentoul
and Smith, H.(1963), [6] similar observation were
also made by Yadav S.S., Puri R.R. (1971), Vyas,

(
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P.c.(1996), [7] Moondra A.K.(2000). [5] We too are
in agreenent with their observation. Nandy A.
(1986), [8] has also found that ossification activity
occur earlier in western population, than Indian
population, which is attributed to racial difference,
food habits and nutritional status, in the present study

Findings are also in accordance. The worker
who has studied the autopsy specimen for study of
process of ossification and suture fusion
Krogman(1978). [9] Rentoul & Smith (1973) [6] has
concluded that the study of ectocranial fusion is less
significant than edocranial fusion viz. Dwight
(1890), [10] Patil (1981) [2]. Robert Shapiro (1960)
[11] because suture along the outer table are more or
less serrated while at inner table they are combatively
straight, whereas the process is speedy and more
uniform andcomplete in the endocranial surface. The
phenomenon of lapsed union is more common in the
ectocranial surface, Todd & Lyon (1924). [12] Our
study is based on the radiological facts of the fusion
process where the difference between ecto and
endocranium isiot possible onxay of skull.
Conclusiorn

In this study we have Important Inference
regarding Mle subjects (67%)are that Coronal
Suturethe fusion occurred in the lower part of this of
suture at the age of 44 yrs and then proceed to
upper 1/2 parat the age of 52yr&§quamosal Suture
This suture is visualized in lateral view of skulfay
only, it get fused at the age of 80 yrs. Important
Inference regardingremale subjects (33%re that
Coronal Suture the lower ¥ part of this suture get
fused at the age of 424 yrs and is followed by upper
% part, which is found fused at the age of 56 yrs.
Squamasol Suturappreciable fusion occur at the age
of 81 yrs.
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Table No. 1

Age and Gender wise Distribution of Cases

Age in years Male Female Total
Number (%) Number (%) Number (%)
307 35 9(9) 2(2) 11 (112)
361 40 3(3) 4 (4) 7 (7)
417 45 11 (11) 5 (5) 16 (16)
461 50 7(7) 2(2) 9 (9)
51-55 11 (11) 6 (6) 17 (17)
5671 60 6 (6) 5(5) 11 (12)
611 65 9(9) 6 (6) 15 (15)
661 70 2(2) -() 2(2)
71-75 3(3) 2(2) 5(5)
76 Onwards 3(3) 2(2) 5(5)
Total 67 () 33() 100 (100)
Table No. 2
Fusion process of Coronal Suture in Male
Age No of Upper Y2 Lower Y2
cases
Not In Fused Not In Process Fused
Commenced | Process Commenced
No % No | % No % No % No % No %
30-35 9 9 100 9 100
36-40 3 3 100 3 100
41-45 11 10 90.1 1 9.9 1 9.9 10 90.1
46-50 7 7 10 7 100
0
51-55 11 1 9.9 10 90.1 11 100
56-60 6 6 100 6 100
61-65 9 9 100 9 100
66-70 2 2 100 2 100
71-75 6 6 100 6 100
76- on 3 3 100 2 100
Table No. 3
Fusion process of Coronal Suture in Females
Age No of cases Upper % Lower Y2
Not In Process Fused Not In Process Fused
Commenced Commenced
No % No % No % No % No % No %
30-35 2 2 100 2 100
36-40 4 4 100 4 100
41-45 5 5 100 5 100
46-50 2 2 100 2 100
51-55 6 1 166 | 5 83.3 6 100
56-60 5 2 40 3 60 5 100
61-65 6 - 6 100 6 100
66-70 - - - - - -
71-75 1 - 1 100 1 100
76- on 2 - 3 100 3 100
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Table No. 4
Fusion process of Squamosal Suture
Age No of Male Female
cases
Not Commenced In Process Fused Not In Process Fused
Commenced
No % No % No % No % No % No %
30-35 11 9 100 2 100
36-40 7 3 100 4 100
41-45 16 11 100 5 100
46-50 9 7 100 2 100
51-55 17 11 100 6 100
56-60 11 6 100 5 100
61-65 15 9 100 6 100
66-70 2 2 100 - -
71-75 7 4 66.6 2 33.3 1 100 1 100
76-on 5 3 1 33.3 2 66.6 0 0 1 50 1 50
Table No.5
Closure of the sutures reported by various authors
S. No. Workers/ Authors Coronal Squamosal
1. Todd &Lyon (1924) 26-50 _
2325
2. Reddy (1990) 40 --
3. Parikh (1990) 40-60 -
4. Apurba Nandy(1995) 2545 --
5. Robert Shapiro & Janzen (1960) 24-38 -
6. Werner & Fisher, Text book 25 --
7. Vyas P.C M 45-60 .
F
50-60 -
8. Moondra A.K M 46-50 -
Endocranium
F 56-60 -
M
Ectocranium 5155 B
F 56-60 -
F 50-60 Above 75
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Abstract

Medicine is a progressive discipline for medical students who are going to be future doctors. Therefore to
determine the opinion of students regarding tHé®fessional M.B.B.S. subject, teaching methodology, reforms to
be introduced, computer and Internet use and its application in teaching learning process this study was done.

475 students were given a questionnaire which consisted afpions. Questioraire consisted of 2 parts.

First part was about demographic characteristic, second part was about the subject 465 students in the age group 19
24 yr with male female ration 1:1, mostly from northern India were included in the study. Forensic Medicine
emergd as the favorite subject followed by Pharmacology, Pathology and Microbiology. 40.86% (190) wanted
more of clinically oriented classes, problem based learning and use of audiovisual aids. 72.04% (335) wanted
integrated teaching curriculum. So in our apinwe can adopt a curriculum which is clinically oriented, integrated,
revised pattern with computer application and internet use. This will make the teaching learning process in the
medical sciences more effective and relevant to the health of theysociet

Key Words: Problem Based Learning, Integrated Curriculum, Teaching Methodology, Computer, Internet

I ntroduction:

Medicine is a progressive discipline for
medical students who are going to he future doctors.
It is important thatmedical students have proper
orientation towards signs and symptoms, cases of
foul play, various forms of suspicious or unnatural
death, pharmacological principles, and toxicological
knowledge and apply them in the practice of
medicine. [2]

In many medich colleges the teaching is
very teacher and student centered, with emphasis on
acquiring detail knowledge about the signs and
symptoms and that does not train the students on
clinical aspects, therapeutics and hidden evidences. In
the past decade or so amber of education
programmes have been developed in different
institution.

Problem Based Learning (PBL) has been
widely used and some medical colleges have
completely switched over to PBL while others use
PBL in conjunction with Lecture Base Learning
(LBL). [3]
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At the newly established U.F.H.T. Medical
College, Haldwani, India, we have 475 students who
have gone through"?professional. Teaching takes
places through didactic lectures, PBL, spotting, group
discussion, seminars, post mortem ammnation,
histo-pathological examination, and demonstration of
procedures, poison detection and its management.

Each subject has -2 lectures and -2
practical sessions of two hours each every week.
Students are divided into small batches of 20 and
then wrther divided into groups of five. [4]

Each group is given a specific case and then
discussion on important aspect is done. The student
solve problem using the concept taught in lecture and
with the help of books from the library. A project
work is alloted to each student and they are expected
to submit it within two months based on case reports,
postmortem examination histmthological
examination, poisoning pharmacovigilance,
toxicology, adverse drug reactions etc.

The conventional undergraduate practical
are deficient and suggestions regarding clinically
useful procedures and research orientation have been
emphasized by the clinician experts and medical
council of India.

To obtain opinion and suggestion of thidents on
the teaching and learning, to make appropriate
changes in the methodology and introduce reforms
this study was done.

'
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Material and Method:

Study area:

The study was carried out in the Uttarakhand
Forest Hospital Trust, Medical College, Hafani,
Nainital.

Subject:

This included 475 students who have done Il
professional MBBS course. There were 237 girls and
238 boys.

Method of Data Collection:

Using the retrospective method, 475
guestionnaires were distributed to students of which
10 werenot properly answered and so rejected. The
questionnaire included questions about demographic
characteristic, ¥ Professional subjects, teaching
methodology and suggested reforms to be introduced.
Each question had-2 options and students were
asked toselect the option which they felt was the
best. The questionnaires were collected immediately
after completion to minimize interpersonal
communication amongst the subjects and to prevent
the influence of friends on individual responses.

The informed corent of the student was also
obtained.

Statistically Analysis:
The result were analysed and percentage
calculated and tabulated.

Result:

Demographic Characteristic:

Out of the 465 students who answered the
guestions there were 237girls and 238 boyhénage
group of 1924 years 80.64% (375) were from
English medium schools and rest 19.35% (90) from
non English schools. 55.55% (50/90) from #on
English schools did not find any difficulty in
understanding the subject while 5.55% (5/90) found
difficulty in writing and 16.66% (15/90) found
difficulty in understanding. No were ready to take
any classes in English either writing or speaking.

Most come from educated middle class
background 80% (372) of the students were from
Uttarakhand state and rest 20% (9Bdm other
states. 64.51% (300) of the students joined the
medical college out of their interest and the rest took
admission because of the parents or social pressure.
Opinion regarding 2" professional
subjects

50.53% (235) considered the subjects useful,
22.58% (105) considered it interesting and 22.58%
(105) found it difficult whereas 5.31% (20) found it
useless.

Opinion regarding teaching methodology
and reforms: (Table 1)

36.98% (172) found practical to beost

interesting 18.27% (85) found lecture to be
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interesting 29.98% (158) found group discussion as
interesting. Surprisingly it was found that only 5.31%
(20) students considered the students seminars to be
of use 59.13% (275) found the duration of the
course sufficient while 40.87% (190) found it not
sufficient and wanted few more months. 82.79%
(385) students wanted more emphasis on objective
structured practical examination and problem based
learning than didactic lecture.

Opinion regarding learning strategies:
(Table 2)

60.21% (280) of the students studied the subject from
text book and lectures. 32.25% (150) studied the
subject regularly because it was interesting, 32.25%
(150) studied during exam while 26.88% (125)
studied only occasionally. 3Bl% (260) of the
students found their grasping power fair, 27.95%
(130) considered it good while 16.12 % (75) found it
poor.

Opinion regarding examination:

81.72% (380) students were satisfied with
the marks allotted to the subject and the rest
unsatisfied. 55.91% (260) considered the assessment
system fair and 32.25% (150) considered it
satisfactory whereas 11.84% (55) considered it
unfair. 33.33% (155) of the students felt very anxious
during examination while 29.03% (135) feet it
moderately ad another 29.03% (135) felt little
anxious, nearly all felt anxious

Regarding cheating 52.68% (245) said there
is no cheating in the examination; while 23.65%
(110) said it occurs sometimes in practical 15.05%
(70) said it occurs sometimes in theory.

Opinion regarding teachers

89.24% (415) of the students affirmed that
the teachers inculcate in them a process of self
learning through problem based learning, group
discussion tutorial, seminars, post mortem
examination and histpathological examination.

They were of the opinion that the good
teacher should be friendly who can motivate and
guide the students, remove fear from their minds,
knowledgeable that could make the subject easy,
interesting and comprehensive.

Discussion:

In India students entemedical college after
twelve years of schooling. The"™2 Professional
M.B.B.S. students at UFHT medical College,
Haldwani (UK) are in the age group of-2@ years.
80.64% (375) of the students from English medium
schools had fair grasping power of the suahj
Students from non English medium school had some
problem in writing and understanding the subject
because medical education is in English.

Hopefully by final professional this problem
will may be overcome. 64.51% (300) of the students

]
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joined the cotse because of their interest in medical
sciences and the rest took admission because of
parents or social pressure.. Forensic Medicine
emerged as the favourite subject followed by
Pharmacology, Pathology and Microbiolofyig.1).

The postmortem examinatip case report studies,
photographs, poison identification, fire arms
identifications , Problem Based Learning where the
favourite with the students. [5], [6]

72.04% (335) of the students wanted some
sort of integration of the subject with the final
professional coursgFig.2.). In the study done by
Woodman OL et al, they proposed features of an
integrated curriculum that facilitate the learning of in
a situation where problem based learning and
integration set the curriculum framework. [7]

40.86% (190) pined for clinically oriented
lectures with PBL and the use of audiovisual aids.
While the use of blackboard as teaching medium is
also liked by substantial number of studefigy.3).
Studies have shown that problem based curriculum
encourages a shift tbeeper approaches and reduces
learning pathologies. [8]

Authors opined that the students not only
found the PBL interesting but they actively
participated by way of d@ssion and case
presentation. Unnecessary burden of memorizing
detail can be avoided. li@ically oriented study is
thus fast catching up and students are thus interested
in clinical and applied aspect of subjects. A report
from the University of Arkansas, College of
Medicine (USA) outlines changes in student
attendance from poor to high foWing changes in
the teaching styl¢9]

These changes if included will, encourage
independent learning, reduced lecture time and
increased problem solving exercises. 72.04% (335)
wanted total integrated methodology with clinical
subject taught in"8 professional. So a change to this
pattern will be welcome by the student Surprisingly
only 5.31 % (20) students found seminars to be of
any use so it was felt by the faculty to make it more
clinically oriented and interestinff] It is interesting
to note that most of the students 50.53 % (235)
considered the subject useful and important 41%
(190)

60.21% (280) of students studied from
textbooks and lectures regularly for gaining
knowledge and had good grasping power. Thus
regularity and dedication does bdauits and these
facts cannot be ignored. Students were satisfied with
the marks allotted to the subject and considered the
assessment system fair 55.91% (260g. 4). [10]

Students felt some sort of anxiety during
examination, so making a friendly imtention
between students and teachers were recommended.
I n a study regarding
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90.9% of the students had anxiety. To relieve anxiety
consultation intervention by specialist, relaxation,
counseling and using comic and jokes inragawill
be useful[11]

A considerable amount of students 38.70%
(180) said there were some sorts of cheating in
examination. In our opinion there is no such thing but
paying attention to this aspect is very essential.
Finding the cause, eliminating it angositive
guidance will help in removing this problem. This
was also stressed by few studies. [12, 13]

Maximum number of the students 89.24%
(450) said that the teacher inculcated in them a
process of selfearning by case report study,
postmortem examinian, problem based learning,
group discussion and seminars. They considered their
teachers at par or above other subject teachers and
wanted them to be friendly, imbibing confidence,
knowledge, impartial, motivating and understanding.

Conclusion:

Studentswanted more of clinically oriented
classes, postmortem examination, case report and
PBL. They advocated the use of audiovisual aids,
integrated methodology and more frequent use of
computer and internet. So in our opinion we can
adopt a curriculum whichsi clinically oriented,
integrated, revised pattern with refresher courses in
computer application and internet use. [1] This will
make the teaching learning process in the medical
sciences more effective and relevant to the health of
the society.
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Tablel.
Opinion regarding teaching Methodology and
reforms
Parameter % of
students(n)

Mpst interesting 6 s
1. Lecture
2. Practical
3. Seminars
4. Tutorial
5. Group discussion

18.27 % (85)
36.98 % (172)
5.31 %(20)
8.46 % (30)
29.98 % (158)

Duration of the course Sufficient

1 Yes 59.13 % (275)
2 No 40.87 % (190)
Objective _ structured  practical
examination 82.79 % (385)
1 Yes 17.21 % (80)
2 No
Table 2

Opinion regarding learning Strategies

Parameter

% of students (n)

Study subjects from
1. Lecture only

2. Textbook only
3. Textbook + Lecture
4. Own notes

6.53 % (35)
21.50 % (100)
60.21 % (280)
11.76 % (50)

Pattern of study
1. Regularly

2. Occasionally
3. Only during exams
4. Do not study

32.25 % (150)
26.88 % (125)
32.25 % (150)
8.62 % (40 )

Grasping power of the
subject

1. Good

2. Fair

3. Poor

27.95 % (130)
55.91% (260)
16.12 % (75)

Fig.4. Method of Assesment
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Original research paper

Histo-Pathology Examination in Mediccelegal Autopsy
Pros & Cons

*Dr. Akhilesh Pathak, ** Dr. H.M. Mangal

Abstract

Medico legal autopsy examinatiom performed by the forensic expert with a view to searching primarily
for the cause of death. It is performed on the instructions of legal authority in circumstances relating to suspicious,
sudden, obscure, unnatural, litigious or criminal deaths andnfbemation so derived, to be applied for legal
purpose to assist the course of justice. Medico legal autopsies differ in the purpose and procedure from pathological
autopsies but sometimes they overlap with each other at various levels. Histopathologatea is commonly
asked by autopsy surgeon to establish the cause of death when he recognizes any morbid anatomical changes in
tissues and suspect that it may be the reason for cessation of vital functions of deceased. During the period of three
years fom 20052007, a retrospective study was conducted at PDU Medical College, Rajkot to know weather
routine histepathological examination is essential in medico legal autopsies or it is creating only an extra burden

over the pathologists, autopsy surgeod kw enforcing agencies in any way.

Key Words: - Autopsy, Histopthology, Cause of death, Medlegal

I ntroduction:

An Autopsy, literally meaning self study of
a dead body, is carried out for clinical as well as
medicolegal purposes. Clinical autopsy, loosely
termed as pathological autopsy, is carried out to
diagnose the disease which has caused the mortality
when antemortem efforts have failed. Many a times
clinical autopsy is done despite the cause of death
having been established ante mortem, to study the
disease process in situ, thus enriching medical
knowledge. Medicdegal autopsy is performed with
the aim of preiding answers to questions about the
identity, cause of death, time of death, circumstances
of death, etc. thus helping the law enforcing agencies
to solve the crime.

Although the procedure of both the
autopsies is same, they differ from each other in
many aspects. Usually the clinical autopsy is
performed by the pathologist and Mediegal
autopsy by a Forensic expert.
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However on occasions, especially in Armed
Forces Medical Services (AFMS) setup and in
Malaysia, the pathologist may have to perform a
Medicolegal autopsy. On the other hand an autopsy
started as Medictegal autopsy by a forensic expert
may turn out to be a purely clinical autopsy, e.g. in
case®f sudden death [1].

Forensic histopathology is a very important
branch of Forensic Medicine. It deals with the
microscopic analysis of various changes at
cellular/tissue level throwing light on cause of death,
solving a crime mystery. It is microscopiaugdy of
tissues of the deceased. To be complete -histo
pathologist, one has to be competent in handling
microscopes and histechniques [2].

The utility of histopathological findings in
death due to electrocution and poisonimas been
reported by variousauthors[3,4,5] while the other
authors[6,7] believe  that histopathological
examination is not of much useful modality in cases
of medicolegal postmortem examination. Gupta et al
[6] and Jani et al [7] have reported in their studies
that histopathology examation in postmortem
examination should be used in a manner which is
more rational and not defensive. Mollina et al [8]
have reviewed brain, heart, and liver, kidney, and
lung sections on 189 routine forensic cases and
compared the results to the grossitamic findings.
They have also reported almost same conclusion in
her study in which microscopic examination affected
the cause of death in only 1 case out of 189 studied
cases, while in no case the manner of death was
affected by it.

'


mailto:dr.akhilesh_pathak@yahoo.co.in

JIndian Acad Forensic Med, 32(2)

Material and Method:

Rajkot is a district in Gujarat with
population of 10 lakes as per 1991 census in an area
of 13,582 Sg. Km. We have conducted a
retrospective study in the Department of Forensic
Medicine, P.D.U. Medical College Rajkot, during the
period of 3 yearsfrom 1% January 2005 to 31
December 2007. All cases of autopsy, in which histo
pathology examination was requested, were selected
for the present study and routine viscera were
preserved for histpathology examination in 10%
formalin solution, which wes sent to pathology
department of same institute for further proceedings.

We reviewed the histpathological findings
of five major organs e.g. Brain, Heart, Lungs, Liver,
Kidneys and compared the results with gross
anatomical findings observed during sponortem
examination. We tried to find out whether histo
pathology examination is affecting the cause of death
and legal status of the case in any way or it can be
avoided in routine autopsy examination. The
comparison was carried out with other suchilgim
types of studies (Indian and foreign authors) and
fruitful conclusions were hence drawn.

Results:

Age and sex wise distribution of cases
shows that the incidences were higher thatd 4"
decades of life. Males were more prone to death by
disease$63.33%) as compared to females (36.67%).
Our study shows that in maximum cases the
pathology was detected either in Carfiascular
System (40% cases) or in Respiratory System (30%
cases). The other systems were less commonly
involved as shown in Tabl2. Table3 shows the
comparative study of the pathological findings
observed during autopsy examination and histo
pathological examination.

On comparison of these findings, congestion
was observed in maximum number of cases during
autopsy which was also noéd during
histopathology examination in different ratio as
shown in table three. Atherosclerosis with narrowing
of coronary arteries was observed during autopsy in
23.33% cases which was also confirmed by
histopathology in almost same number of cases
(25.55%). Lungs edema was noticed during autopsy
in 37.78% cases and confirmed by histopathology in
33% cases.

Tubercular changes in lungs were noticed in
8.89% cases and confirmed by histopathology in
13.33% cases. Pneumonic changes were observed in
lungs diring autopsy in 31.11% cases while
confirmed by histopathology in only 24.44% cases.
After conducting autopsy we could make out the
cause of death in 82.22% cases by combining effects
of history, inquest papers and postmortem
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examination, while in 17.78%ases the cause of
death could not be revealed by all efforts. In all these
cases the sample of routine viscera were sent for the
histo-pathology examination.

After  receiving the  histopathology
examination report no discrepancy was found
regarding the cae of death in 94.44% while in only
5.56% cases it was found. Talleshows the effect of
histo-pathology examination on legal status of the
case. It shows that even after receiving the histo
pathology examination report, the legal status of all
autopsy caes weather it was Natural or tNatural,
remained same as it was during the autopsy
examination.

Discussion:

Medicolegal autopsies are commonly
conducted in cases of sudden and unexpected deaths
primarily to establish the cause of death in cases
where subh deaths have occurred in apparently
healthy individuals under suspicious circumstances.
The outcome may quite often reveal some natural
disease, the presence of which may trigger issues like
association of the disease with trauma, work, crime
etc. and itselative contribution towards death [9].

About 18001900 postmortems per year are
going on in Mortuary of P. D. U. Medical College,
Rajkot During the span of 3 years (20@B07)
histopathology examination was requested by
autopsy surgeon in total 90 casand all these cases
were selected for the present study. Age and sex wise
distribution of cases show that the incidences were
higher in Males as compared to female durifigad
4" decades of life, similar to others [6,7]. In
maximum cases major patgly was detected either
in CardicVascular System (40% cases) or in
Respiratory System (30% cases) as compared to other
systems, which was also mentioned by other authors
[9, 10].

We reviewed the histopathological findings
of five major viscera (Brain, Hat, Lungs, Liver and
Kidneys) and compared the results with gross
anatomical findings of autopsy examination, which
shows that the morbid anatomical features observed
in viscera during autopsy examination were also
noticed in majority of the cases durihggtopathology
examination. Tabld shows that during autopsy we
could reveal the cause of death in 82.22% cases by
combining effects of history, inquest papers and
postmortem examination of the deceased while in
17.78% cases the cause of death could meot b
revealed by all efforts during autopsiiter
comparison of histopathology report with gross
findings of autopsy no discrepancy was found
regarding the apparent cause of death in 94.44%
while in only 5.56% cases some discrepancy was
found.

'



ISSN 09710973

It shows thatin very few cases (5.56%)
histo-pathology examination was helpful to affect the
apparent cause of death in autopsy. Mollina et al [8]
has also reported almost same conclusion in her study
done on 189 routine Forensic cases. T&bEhows
that histopatholog examination did not affect the
legal status of all studied cases by any means weather
it was a Natural or UNNatural death. It shows that
the legal status of the cause of death in any of the
case is not changing even after the hzathology
examination which is well supported by other
authordés also. [6, 7, 8]

In few of the cases studied, we have noticed
that morbid anatomical findings observed during
autopsy examination were not supported by histo
pathology examination further, which creates an
unwaned contradiction in the opinions of two experts
and it also provides a valid ground to get some legal
benefit by the accuse party.

Because of such bitter experiences in court
and advanced knowledge in postmortem to diagnose
the pathology may help the forgic experts to avoid
the histepathology examination in routine autopsy
cases. In most of the pathological deaths legal
authorities prefer to conduct the medicolegal autopsy
of the deceased to rule out the causes of death other
than pathology and once is established during
autopsy that it is a case of pathological death (Natural
death) then they are also not interested to know the
exact pathology and its significance as it will not
affect the legal status of case in future.

There may be number of reasonf this
contradiction between autopsy and histopathology
examinations, few of them are discussed here:

U Improper sampling/ preservation of tissues
during autopsy.

U  Autolysis of the tissues is quite common.

U Sections for histgathological examination may
be taken from the site where lesion is not
present.

0 Necrosed tissues which are visible during gross
examination in autopsy may slough out during
preservation or during processing of tissues for
microscopic examination.

0 Most of the tissues received for histo
pathological examination show non specific
findings e.g. congestion, cloudy swelling,
inflammatory cells etc., which may not be
helpful to establish the cause of death.

U Insufficient priority given to histgpathological
examination of autopsy specimens leghnical
staff and pathologist already burdened with
increasing workload of surgical resections,
biopsies and cytology.

U Some pathologists do not want to indulge
themselves in medicolegal complications and to
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avoid legal queries further they may not write
any specific opinion about the pathology found.

Conclusion:

An autopsy can be helpful to the family and
relatives to understand about the cause of death of
their loved one and it might also benefit future
generations of the family, if deceased person died
because of an inherited disorder. On the other hand it
facilitates doctors and law enforcing agencies to reply
on various facts of the death especially when it is a
case of sudden death, where the deceased is usually a
healthy person and died because of samknown
reason. Our study shows that the autopsy should be
carried out to a much higher standard and it should be
directed to answering the specific questions asked by
the law enforcing agencies in relation to the legal
matters not about the pathology.

Therefore, now the trends are changing
regarding the utility of histopathology examination
where the autopsy surgeons are inclined to address
the specific questions asked by legal authorities in
regard to cause of death not to know the exact
pathology andits future use. Autolysis of tissues,
improper sampling and nespecific or incomplete
information in histopathology report etc. may be the
reasons to support them further. Thus, we feel that
routine microscopic examination in forensic autopsy
is avoidableand should rather be used rationally as
and when the circumstances are indicating its worth
and demand.
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