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Editorial

Highest Compensation for Medical Negligence
A Matter of Great Concern for Medical Fraternity

Introduction:

A petitioner claimed a total compensation of Rs.770745000/- (Seventy Seven Crores Seven
Lakhs Fourty Five Thousand only). Later he also filed another complaint no. 179 of 2000 before National
Consumer Dispute Redressal Commission (NCDRC) against Breach Candy Hospital, Mumbai, its doctors
and functionaries claiming a further compensation of Rs.25.30 crore (though the said complaint was later
on withdrawn), thereby made claim of compensation exceeding Rs.102 crores, perhaps the highest ever
claimed by any complainant for medical negligence before any consumer fora in India established under
the provisions of Consumer Protection Act, 1986. These facts made Dr.Kunal Saha vs.
Dr.Sukumar Mukherjee & Others, O. P. No. 240 of 1999, NCDRC, New Delhi, date of judgment: 21%
October 2011, case an extra ordinary in the field of medical negligence in Indian Context.

Brief facts:

Complainant a doctor by profession (husband of deceased victim of medical negligence
Anuradha) felt that the doctors who treated Anuradha and the hospitals where she was treated were
grossly negligent in her treatment and her death was occasioned due to gross negligence of the treating
doctors and hospitals. Complainant, accordingly, got issued a legal notice to as many as 26 persons i.e.
various doctors who treated Anuradha between end of April, 1998 to the date of her death (May 1998)
alleging negligence and deficiency in service on their part. He filed the complaint on 09.03.1999 before
NCDRC, New Delhi.

This case was filed against few doctors and one hospital at Culcutta, namely, Dr.Sukumar
Mukherjee, Dr.B.Haldar (Baidyanath Halder), Advanced Medicare and Research Institute Limited (AMRI
Hospital) and Dr.Balram Prasad and Dr.Abani Roy Chowdhury (physician) and Dr.Kaushik Nandy (plastic
surgeon), the Directors of the AMRI Hospital and others. The complaint was resisted by the doctors and
the hospital on a variety of grounds thereby denying any medical negligence or deficiency in service on
their part.

Role of Supreme Court:

The Apex Court by order dated 07.08.2009 dismissed the Criminal Appeals filed by Shri Malay
Kumar Ganguly but allowed the Civil Appeal No. 1727 of 2007 filed by the complainant and set aside the
order of NCDRC dated 01.6.2006 dismissing the complaint and remanded the matter to this Commission
for the limited purpose of determining the adequate compensation, which the complainant is entitled to
receive from the subsisting opposite parties by observing as under:

iSo far as the judgment of widts ecleaflyowromg i gpiniognthati
there was no negligence on the part of the Hospital or the doctors. We, are, however, of the opinion,
keeping in view the fact that Dr.Kaushik Nandy has done whatever was possible to be done and his line
of treatment meets with the treatment protocol of one of the experts viz.. Prof. Jean
Claude Roujeau although there may be otherwise difference of opinion, that he cannot be held to be guilty
of negligence.

We remit the case back to the Commission only for the purpose of determination of the quantum
of compensation.o
Principle of compensation:
fiL70. Indisputably, grant of compensation involving an accident is within the realm of law of torts. It
is based on the principle of restitutio in integrum. The said principle provides that a person entitled to
damages should, as nearly as possible, get that sum of money which would put him in the same position

as he would have been if hdLivmgstonewoRawyansGoaliCaled t he

Effect of contributory negligence:

In this connection, the observations made by the Supreme Court in Para 123, which read as
under:

AiTo conclude, it wi || be pertinent to note
by Kunal Saha during the treatment, it in no way diminishes the primary responsibility and default in
duty on part of the defendants. Inspite of a possibility of him playing an overanxious role during the
medical proceedings, the breach of duty to take basic standard of medical care on the part of
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defendants is not diluted. To that extent, contributory negligence is not pertinent. It may,
however, have some role to play for the purpose of damages. 0

On the other hand it was submitted in defense that the Supreme Court though holding that there
was possibility of the complainant playing an overanxious role during the medical treatment, the
guestion of contributory negligence was not pertinent but at the same time, it was observed by the
Supreme Court that this contributory negligence on the part of the complainant have some role to play for
the purpose. We have therefore no manner of doubt that the above noted circumstances of interference
which can be said to have been established on record are relevant for the purpose of determination of the
extent of compensation. [Para 8.7]

The next submission put forth on behalf of the AMRI Hospital is in regard to the liability of the
hospital to pay any compensation much less the compensation claimed by the complainant from it
either on account of pecuniary or non-pecuniary damages or special damages. [Para 8.8]

Doctrine of Apportionment of Liability:

The question before NCDRC was fivhether any amount should be deducted from this amount on
account of the contributory negligence of the complainant arising out of his conduct i.e. interference in the
treatment of Anuradha during her hospitalization in AMRI hospital.o
In Para no. 123, the Supreme Court has held that said interference of the complainant may be a relevant
and may have some role to play for determining the amount of compensation.

Therefore, having held that complainant has interfered in treatment of Anuradha, NCDRC was
inclined to deduct a sum equivalent to 10% from the above payable amount. [Para 13.1]

The most intriguing task before NCDRC was, to apportion the liability to pay the awarded
amount of compensation amongst the opposite parties. No straight jacket formula exists or perhaps
can be laid down in a case where so many doctors and hospitals are found negligent in the
treatment of patient. The Supreme Court has not indicated the criteria for apportionment of the
compensation amongst the opposite parties but going by the findings of the Supreme Court in regard to
the nature and extent of negligence / deficiency in treatment on the part of the opposite parties
and Dr. Abani Roy Chowdhury as enumerated in para 158 to 166 of the judgment, we must apply a
formula which appears just to us. Supreme Court has primarily found Dr. Sukumar Mukherjee and AMRI
hospital guilty of negligence and deficient in service on several counts. Therefore, going by the said
findings and observations of the Supreme Court, ncdrc considered it appropriate to apportion the liability
of Dr.Sukumar Mukherjee and AMRI hospital in equal portion i.e., each should pay 25% of the awarded
amount. Remaining half of the awarded compensation should be divided amongst Dr.B.Haldar and
Dr.Balram Prasad and Dr. Abani Roy Chowdhury (heirs of whom have been given up by the complainant
by forgoing his right to claim compensation from them). [50% divided among three parties] [Para 14.1]
Cost of Litigation:

In the Annexure submitted along with the synopsis of submissions, the complainant has claimed
a sum of Rs.11250000/- towards the loss of income for missed works, Rs. 7000000/- towards traveling
expenses, a sum of Rs. 15000000/- towards advocate fees paid to senior advocates for over 12 years
and a sum of Rs. 1500000/- towards other legal expenses. These claims appear to be highly
exaggerated. In any case, the complainant has not furnished any cogent proof of having actually
incurred the above expenditure. The Supreme Court had already awarded a cost of Rs. 600000/-
while deciding the criminal and civil appeals.

In NCDRC opinion having regard to peculiar facts and circumstances of the present case and
as a special case, the complainant is at best entitled to cost of Rs. 500000/- (Rupees five lakh only), lest it
becomes too onerous for the opposite parties to pay the same. [Para 15.1]

In view of the foregoing discussion, NCDRC concluded as:

e The facts of this case viz., residence of the complainant and Anuradha (deceased) in USA and
they working for gain in that country; Anuradha having been a victim of a rare and deadly disease

Toxic Epidermal Necrolysis (TEN) when she was in India during April-May 1998 and could not be

cured of the said disease despite her treatment at two superspeciality medical centres of Kolkata

and Mumbai and the huge claim of compensation exceeding Rs.77 crores made by the
complainant for the medical negligence in the treatment of Anuradha makes the present case

somewhat extraordinary. [Para 16.1]

e The findings given and observations made by the Supreme Court in its judgment dated

07.08.2009 are absolutely binding on this Commission not only as ratio decidendi but also

as as obiter dicta also. [Para 16.2]

e The task entrusted to the Commission may appear to be simple but the facts of the present case
and the voluminous evidence led on behalf of the complainant has made it somewhat arduous.
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Still difficult was the task of apportionment of the liability to pay the awarded amount by the
different opposite parties. [16.3]

e Multiplier method provided under the Motor Vehicles Act for calculating the compensation is the
only proper and scientific method for determination of compensation even in the cases where
death of the patient has been occasioned due to medical negligence / deficiency in service in the
treatment of the patient, as there is no difference in legal theory between a patient dying
through medical negligence and the victim dying in industrial or motor accident. The award
of lump sum compensation in cases of medical negligence has a great element of arbitrariness
and subjectivity. [Para 16.4]

e The foreign residence of the complainant or the patient and the income of the deceased patient in
a foreign country are relevant factors but the compensation awarded by Indian Fora cannot be
at pars which are ordinarily granted by foreign courts in such cases. Socio economic conditions
prevalent in this country and that of the opposite parties / defendants are relevant and must be
taken into consideration so as to modulate the relief. A complainant cannot be allowed to get
undue enrichment by making a fortune out of a misfortune. The theoretical opinion /
assessment made by a Foreign Expert as to the future income of a person and situation prevalent
in that country cannot form a sound basis for determination of future income of such person and
the Commission has to work out the income of the deceased having regard to her last income
and future prospects in terms of the criteria laid down by the Supreme Court. [Para 16.5]

e There exists no straight jacket formula for apportionment of the awarded compensation amongst
various doctors and hospitals when there are so many actors who are responsible for negligence
and the apportionment has to be made by evolving a criteria / formula which is just going by the
nature and extent of medical negligence and deficiency in service established on the part of
different doctors and hospitals. [Para 16.6]

e On a consideration of the entirety of the facts and circumstances, evidence and material brought
on record, NCDRC held that overall compensation on account of pecuniary and non
pecuniary damages works out to Rs.17287500/- in the present case, out of which we must deduct
10% amount on account of the contributory negligence / interference of the complainant in the
treatment of Anuradha. That will make the net payable amount of compensation to
Rs.15558750/-(rounded of toRs.15560000/). From this amount, we must further deduct a sum of
Rs.2593000/- which was payable by Dr.Abani Roy Chowdhury (deceased) or his Legal
Representative as the complainant has forgone the claim against them. [Para 16.7]

e Inview of the peculiar facts and circumstances of the case and as a special case, NCDRC have
awarded a sum of Rs. 500000/- as cost of litigation in the present proceedings. [Para 16.8]

e The above amount shall be paid by opposite parties no. 1 to 4 to the complainant in the following
manner:

i.Dr.Sukumar Mukherjee shall pay a sum of Rs.4040000/- (Rupees Forty Lakh Forty Thousand
only) i.e. [Rs.3890000/- towards compensation and Rs.150000/- as cost of litigation]

ii. Dr. B.Haldar (Baidyanth Halder) shall pay a sum of Rs.2693000/- (Rupees Twenty Six Lakh
Ninety Three Thousand only) i.e. [Rs.2593000/- towards compensation and Rs.100000/-
as cost of litigation]

iii. AMRI hospital shall pay a sum of Rs.4040000/- (Rupees Forty Lakh Forty Thousand only )
i.e. [Rs.3890000/- towards compensation and Rs.150000/- as cost of litigation]

iv.Dr. Balram Prasad shall pay a sum of Rs.2693000/- (Rupees Twenty Six Lakh Ninety Three
Thousand only) i.e. [Rs.2593000/- towards compensation and Rs.100000/- as cost of
litigation]

e The opposite parties were directed to pay the aforesaid amounts to the complainant within a
period of eight weeks from the date of this order (21.10.2011), failing which the amount shall
carry interest @ 12% p.a. w.e.f. the date of default. [Para 16.9]

There is an urgent need for medical fraternity to introspect on the issue of medical negligence with great
concern in changed global socio-economic scenario and rising of medical tourism as potential country for
providing medical care to the world community.

Editor
Dr.Mukesh Yadav
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Forensic View on Aluminium Phosphide Poisoning

*Vijayanath, V., **Anitha M.R., *Raju, G.M., ***Vijjayamahantesh, S.N.

Abstract

In India, acute aluminium phosphide poisoning (AAIPP) is a serious health care problem. This
study aimed to determine the characteristics of AAIPP and the predictors of mortality at the time of
patients' admission. We studied consecutive admissions of patients with AAIPP admitted to the intensive
care unit (ICU). We noted 38 parameters at admission to the hospital and the ICU and compared survivor
and non-survivor groups. A total of 54 patients were enrolled comprising 10 females and 44 males and
the mean ingested dose of poison was 0.75 + 0.745 grams. The mortality from AAIPP was 59.3%. We
found the following factors to be associated with an increased risk of mortality: a serum creatinine
concentration of more than 1.0 mg % (P = 0.01), pH value less than 7.2 (P = 0.014), serum bicarbonate
value less than 15 mmol/L (P = 0.048), need for mechanical ventilation (P = 0.045), need for vasoactive
drugs like dobutamine (P = 0.027) and nor adrenaline (P = 0.048) AAIPP causes high mortality primarily
due to early haemodynamic failure and multi-organ dysfunction.

Key Words: Aluminium Phosphide, Mortality, Poisoning

Introduction:

Acute aluminium phosphide poisoning
(AAIPP) is a large, though under-reported,
problem in the Indian subcontinent. Death is
reported to result from profound shock,
myocarditis and multiorgan failure. The mortality
rates from AAIPP published in literature vary
from 40-80%. [1]

However, the actual numbers of cases
affected are much larger, as less than 5% of
those with AAIPP eventually reach a tertiary care
centre. [2] Since 1992, when aluminium
phosphide became freely available in the
market, it has reportedly, overtaken all other
forms of deliberate poisoning like
organophosphorus and barbiturate poisoning in
India. [3] In one study AAIPP was the major
cause of death among all poisonings. [4]

Despite these large numbers, there has
been little progress in our understanding of the
characteristics of the poison and limited Indian
data is available on the predictors of mortality in
these patients. The purpose of this study was to
retrospectively study the profile of patients
presenting with AAIPP and to identify the factors
at admission that might be useful in predicting
mortality.

Corrosponding Author:

* Asso. Prof. Forensic Medicine & Toxicology,

VMKV Medical College, Salem, Tamil Nadu

Email; drvijayanath@rediffmail.com

**Asst. Prof. Deptt. of Anatomy,

***Asst.Prof. J.J.M.Medical College, Davangere-577004,
****Asso. Prof. SNMC, Navangar, Karnataka

——

Material and Methods:

Study design: All consecutive cases of AAIPP
presenting to a tertiary care hospital in northern
karnataka from January 2001 to December 2006
were retrospectively reviewed. The diagnosis of
AAIPP was based on history of consumption of
the poison (obtained from the patient or the
closest relative) and symptomatology at
admission. Instances where the patients had
presented with an unclear diagnosis of poisoning
or where there was consumption of more than
one substance were excluded from the study.

All patients were admitted into our ICU
after initial resuscitation and gastric lavage. A
baseline electrocardiogram was recorded and
blood samples for biochemical and
haematological investigations were sent.
Infusion of vasoactive agents and mechanical
ventilatory support were instituted where
indicated. We collected 38 variables, like age,
gender, nature of poisoning (suicidal/accidental),
the dose poison consumed and the delay in
presentation to hospital. The nature of any first
aid instituted before reaching this hospital as
well as laboratory parameters on admission to
the hospital and ICU were also noted.

The severity of the poisoning was
assessed from the extent of organ dysfunction
(renal, hepatic, neurological, gastrointestinal,
cardiovascular, etc.), the need for mechanical
ventilation and the requirement of drugs for
vasoactive support.

Statistical analysis: The SPSS computer
program was used to process the data and
generate the statistics. Univariate analysis was
performed to compare survivors with non

A
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survivors groups (P < 0.05 was considered
significant).
Results:

A total of 54 patients with AAIPP were
admitted into our ICU during the study period.
The majority of patients were young and in the
age group from 21 to 40 years with males
outnumbering females by more than 4: 1. Most
of the cases involved suicidal consumption of
the poison (92%) and 60% of the poison was
consumed in the unexposed form of the tablet
and an average of 1.53 grams of drug was
consumed. There was a mean delay of 2.1 £
1.55 hours before presenting to this hospital.
There was no significant association between
the dose of poison consumed or the time delay
in presentation to the hospital with mortality.

At presentation to the hospital, the most
predominant feature experienced by patients
was vomiting and nausea (92.6%). A few
patients had respiratory distress (7%). The mean
Glasgow coma scale at admission was 13.29 +
2.825 and the mean partial pressure of oxygen
in arterial blood (paO,) and partial pressure of
carbon dioxide in arterial blood (paCO,) in
patients were 72.63 + 4.06 mm Hg and 26.37 £
7.46 mm Hg, respectively. A total of 14 patients
(25%) had high serum creatinine values at
admission, all of whom eventually died. Serum
creatinine levels were found to correlate well
with mortality. Survivors had significantly lower
serum creatinine levels at admission as
compared to non- survivors (0.82 * 0.1418
milligram per deciliter versus 1.375 + 0.642 mg
per deciliter respectively, P = 0.011).

The mean pH of patients at admission
too, was a good indicator of prognosis. Survivors
had a much higher average value (7.284 +
0.151) than non-survivors (7.148 = 0.120) and
this difference was statistically significant (P =
0.015). Similarly, serum bicarbonate levels at
admission also correlated well with the eventual
outcome in these patients (P = 0.048).

All patients had normal levels of sodium
at admission to the hospital while 48% of
patients had hypokalemia. These variables were
statistically insignificant. Increased serum levels
of bilirubin, aspartate aminotranferase, alanine
aminotransferase and random blood sugar at
admission did not show any association with
mortality. We found that 81% of patients had
cardiac symptoms, mainly in the form of
hypotension and/or arrhythmias on admission to
the hospital. A total of 26 patients had
dysrhythmias at admission, of which, the
majority (69%) were of supraventricular origin.
Though the presence of electrocardiographic
abnormalities did not predict mortality, there was
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a trend towards increasing mortality in patients
with dysrhythmias (P = 0.07).

Immediately on admission into the
intensive care unit, 50% of the patients required
mechanical ventilatory support while non
invasive ventilation was used only in one patient.
Eighty nine percent of the patients were in shock
at admission despite adequate fluid resuscitation
and needed vasoactive support, predominantly
dobutamine and nor adrenaline. In all patients,
magnesium sulphate was used for treatment
while systemic steroid therapy (injectable
hydrocortisone) was initiated in 70% of patients
(mainly depending on the treating physician).

The overall mortality from AAIPP
poisoning in our unit during the study period was
59.3%. The statistically significant factors useful
in predicting mortality in our study were, an
elevated serum creatinine conc. (P = 0.01) at
admission, need for mechanical ventilation (P =
0.045), need for vasoactive drugs like
dobutamine (P = 0.027) and nor adrenaline (P =
0.048), pH value less than 7.2 (P = 0.014), a low
serum bicarbonate value (P = 0.048)
Discussion:

Aluminium Phosphide is an extremely
toxic compound and resulted in a high mortality
rate of 59.3% in our study. The toxicity of
Aluminium Phosphide is attributed to the
liberation of phosphine gas which is cytotoxic
and causes free radical mediated injury.

Phosphine a nucleophile, acts as a
strong reducing agent capable of inhibiting
cellular enzymes involved in several metabolic
processes. Early studies on phosphine
demonstrated specific inhibitory effects on
mitiochondrial cytochrome c oxidase. [5]

Experimental and observational studies
have subsequently demonstrated that the
inhibition of cytochrome c¢ oxidase and other
enzymes leads to the generation superoxide
radicals and cellular peroxides. Cellular injury
subsequently occurs through lipid peroxidation
and other oxidant mechanisms. [6, 7] One study
reported that, serum phosphine levels correlate
positively with the severity of poisoning and
levels equal to or less than 1.067 £ 0.16 mg %
appear to be the limit of phosphine toxicity. [8]

The major lethal consequence of
aluminium phosphide ingestion i.e., profound
circulatory collapse, is reportedly secondary to
these toxins generated, which lead to direct
effects on cardiac myocytes, fluid loss, and
adrenal gland damage. [9]

In addition, phosphine also has
corrosive effects on tissues. [9] As less than 5%
of patients with AAIPP eventually reach a tertiary
care hospital, it is extremely difficult to know the
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actual incidence of these poisonings in our
country and it is postulated that the spectrum of
actual cases may be much larger than that
reported. In one study, aluminium phosphide
was found to be the commonest poison
consumed (79.8%) in the Haryana- Rohtak belt
with a mortality of 67.6%. [10]

In our study we found that most of the
victims were young with males outnumbering
females. As with other poisonings, aluminium
phosphide is a common method of attempting
suicide among the younger, productive age
group of society. The patients in our study
typically developed gastrointestinal symptoms
early in their presentation and the predominant
early toxic manifestation was cardiac
(hypotension and arrhythmias).

Most patients needed some form of
vasopressor/ionotrope support and the need to
use these early after admission was clearly
associated with a poorer outcome. One study
reported gastrointestinal symptoms as the
commonest while conduction disturbances and
arrhythmias occurred in 38% of patients and an
overall mortality rate of 77%. [1]

The management of AAIPP remains
purely supportive. Though magnesium sulphate
was used in the treatment of all our patients,
there is conflicting data in literature on the role of
magnesium sulphate in the treatment of acute
aluminium phosphide poisoning. [11, 12, 13, 14]

We found five factors that can be
assessed at admission to the hospital to predict
mortality from aluminium phosphide ingestion.
These include an elevated serum creatinine
concentration, a low pH value (less than 7.2), a
low serum bicarbonate value (less than 15), an
early need for mechanical ventilation and for
vasoactive drugs like dobutamine and nor
adrenaline for haemodynamic support. These
findings are similar to that obtained by Louriz et
al., who concluded that the prognostic factors
associated with mortality from AAIPP, included
low Glasgow coma scale score, shock,
electrocardiogram abnormalities, the presence
of acute renal failure, low prothrombin rate,
hyperleukocytosis, use of vasoactive drugs and
use of mechanical ventilation. [15] In a recent
update on AAIPP, the development of refractory
shock, ARDS, aspiration pneumonitis, anaemia,
metabolic acidosis, electrolyte imbalance, coma,
severe hypoxia, gastrointestinal bleeding, and
pericarditis were the factors reportedly
associated with poor prognosis.

They also noted that the outcome from
AAIPP correlates best with the number of
vomiting the patient gets after ingestion and the
severity of hypotension that the patient
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develops. [16] The limitation of our study was
that it was retrospectively designed. Hence,
larger prospective studies need to be done in the
future to conclusively support our results.
Conclusion:

We conclude that aluminium phosphide
is an extremely toxic compound with mortality
close to 60%. The variables at admission which
could be used to detect patients at greater risk of
mortality from AAIPP include, need for
mechanical ventilation, hypotension at
admission requiring vasoactive drugs, low pH
values, low serum bicarbonate levels, low serum
creatinine levels.
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Abstract

To establish exact identity of an individual age determination is essential not only in cases of
living but also for the dead too. Age has to be determined not only for identification purpose but also for
various civil and criminal purposes. The determination of age presents a task of considerable importance
from the view-point of the administration of justice. A roentgenographic study was carried out with the
objective to assess the general skeletal maturity around wrist and hand, of subjects in Mumbai region.
205 males and 94 females between age group of 3-25 years attending the outpatient department of this
hospital are selected. Age confirmed from history and noting the birth dates. The cases selected after
ruling out the nutritional, developmental, and endocrinal abnormality which affects the skeletal growth.
Data analysis was done in P4 computer using HPSS software. At the end conclusions were drawn which
are compared with available results of various previous studies

Key words: Age Estimation, Wrist Joint, Radiological

Introduction:

To establish exact identity of an
individual age determination is essential not only
in cases of living but also for the dead too. Age
has to be determined not only for identification
purpose but also for various civil and criminal
purposes. Determination of age presents a task
of considerable importance from the view-point
of the administration of justice. It is not possible
to enunciate a hard and fast rule for age
determination from this union for the whole India
because India is composed of areas which differ
in climatic, dietetic and disease factors which
affect skeletal growth. Age Determination of an
individual from appearance & fusion of
ossification centers is a well accepted fact. The
present study was carried out retrospectively to
study the epiphysial appearance and union at
wrist joint with hand in subjects between age
group of 3 to 25 years attending outpatient
department of this hospital.

Aims and Objectives:

e To assess the skeletal maturity at wrist joint
and hand for a known chronological age

e Comparative study of appearance & fusion of
ossification centers at wrist jt. and hand.
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To evaluate sex related variation & its
correlation with age.

e To know variation if any & exception of
appearance & fusion of centers of
ossification.

e To evaluate the medico-legal aspects of
different ages.

e To suggest any additional radiological
investigation to aid and to reduce range in
determining age.

Material and Methods:

The study was carried out in
Government Hospital in Mumbai which is a
tertiary referral centre attached to Government
Medical College with the objective to assess the
general skeletal maturity of wrist joint and hand
of subjects in Mumbai region. 205 males and 94
females between age group of 3-25 vyears
attending the outpatient department of this
hospital are selected. Age confirmed from
history and noting the birth dates. The cases
selected after ruling out the nutritional,
developmental, and endocrinal abnormality
which affects the skeletal growth. X-ray of wrist
with  hand is taken at department of
radiodiagnosis. The epiphysis of wrist with hand
were observed appearance (A) and not
appeared (NA) and different phases of fusion
were graded according to Dr. William Sangma et
al and Mckern and Stewart 5 stages as fallows
Stage 1 (F1): Non union i when the epiphysial
cartilage did not begin to decrease in thickness
Stage 2(F2): Commence of union T when the
thickness of epiphysial cartilage was found to be
reduced appreciably (1/4th united)
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Stage 3(F3): Incomplete union i when the
epiphysis has begun to fuse with shaft and
complete union was well underway (1/2 united)
Stage 4(F4): Complete union i when the
epiphysial cartilage was bony in architecture and
its density indistinguishable from the epiphysis
and diaphysis in its neighbourhood but an
epiphysial line called epiphysial scar could still
be distinguished. (3/4 united)

Stage 5(F5): Complete union i with absence of
epiphysial scar.

Skeletal ~maturity was  evaluated

radiologically studying the various centres of
ossification and the results were compared with
the previous known standard studies. Only
appearance and last two stage of fusion cases
were taken in this paper, remaining cases were
in early stages of fusion
Results and observations:
Fusion of distal end of radius: It is clear from
table-1 that in male subjects in majority of cases
in age group 15-16 and 16-17 show near fusion
(F4), where as in age groups17-18 and onwards
majority of cases showed fusion (F5)

It is clear from table-2 that in female subjects

in majority of cases in age group 15-16 and 16-
17 show near fusion (F4), where as in age
groups17-18 and onwards majority of cases
showed fusion (F5)
Appearance of distal end of ulna: It is clear
from table-3 that in male subject in majority of
cases in age group 7-8 and 8-9 does not show
appearance of distal end of ulna. The
appearance of ulna is seen in age group 9-10,
10-11, 11-12 in male

It is clear from table-3 that in female
subject in majority of cases in age group 6-7 and
7-8 does not show appearance of distal end of
ulna. The appearance of distal end of ulna is
seen in age group 8-9, 9-10, 10-11 in females
Fusion of distal end of ulna: It is clear from
table-4 that in male subjects in majority of cases
in age group 16-17 and 17-18 show near fusion
(F4), where as in age groupsl17-18, 18-19 and
onwards majority of cases complete showed
fusion (F5).

It is clear from table-5 that in female
subjects in majority of cases in age group 15-16
and 16-17 show near fusion (F4), where as in
age groups16-17, 17-18 and onwards majority of
cases complete showed fusion (F5).

Carpel bones appearance in both males and
females: In male subjects below 8 years of age
(13.66%) scaphoid is not appeared where as in
age group 7-8 and above (86.34%) its
appearance is seen. Lunate is not appeared
below 6 years of age (6.345) where as in age
group 5-6 and above (93.66%) its appearance is
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seen. Pisiform is not appeared below 13 years of
age (34.15%) where as in age group 12-13 and
above (66.85%) its appearance is seen.
Trapezium is not appeared below 6 years of age
(10.73%) where as in age group 5-6 and above
(89.27%) its appearance is seen. Trapezoid is
not appeared below 6 years of age (2.92%)
where as in age group 5-6 and above (97.07%)
its appearance is seen.

In female subjects below 7 years of age

(15.96%) scaphoid is not appeared where as in
age group 6-7 and above (84.04%) its
appearance is seen. Lunate is not appeared
below 5 years of age (8.51%) where as in age
group 5-6 and above (91.49%) its appearance is
seen. Pisiform is not appeared below 12 years of
age (35.11%) where as in age group 10-11 and
above (64.89%) its appearance is seen.
Trapezium is not appeared below 6 years of age
(9.57%) where as in age group 5-6 and above
(90.43%) its appearance is seen. Trapezoid is
not appeared below 5 years of age (5.32%)
where as in age group 4-5 and above (94.68%)
its appearance is seen.
Fusion of base of 1° metacarpal: It is clear
from table-6 that in male subjects in majority of
cases in age group 15-16, 16-17, and 17-18
show near fusion (F4), where as in age
groups16-17, 17-18 and onwards majority of
cases showed complete fusion (F5)

It is clear from table-6 that in female
subjects in majority of cases in age group 14-15,
15-16, and 16-17 show near fusion (F4), where
as in age groupsl5-16, 16-17 and onwards
majority of cases showed complete fusion (F5)
Fusion of phalanges in males: It is clear from
table-7 that in male subjects for proximal row of
phalanges in majority of cases in age group 15-
16, 16-17, and 17-18 show near fusion (F4),
where as in age groupsl6-17, 17-18 and
onwards majority of cases showed complete
fusion (F5). for middle row of phalanges in
majority of cases in age group 15-16, 16-17, and
17-18 show near fusion (F4), where as in age
groups16-17, 17-18 and onwards majority of
cases showed complete fusion (F5). for terminal
row of phalanges in majority of cases in age
group 15-16, 16-17, and 17-18 show near fusion
(F4), where as in age groups16-17, 17-18 and
onwards majority of cases showed complete
fusion (F5).

Fusion of phalanges in females: It is clear
from table-8 that in female subjects for proximal
row of phalanges in majority of cases in age
group 14-15, 15-16, and 16-17 show near fusion
(F4), where as in age groups 15-16, 16-17 and
onwards majority of cases showed complete
fusion (F5). for middle row of phalanges in
majority of cases in age group 13-14 and 14-15
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show near fusion (F4), where as in age
groups15-16 and onwards majority of cases
showed complete fusion (F5). for terminal row of
phalanges in majority of cases in age group 14-
15, and 16-17 show near fusion (F4), where as
in age groups15-16, 16-17 and onwards majority
of cases showed complete fusion (F5).
Discussion:

The documented study done previously
in Mumbai region was by Homi S. Mehta is
available for standard comparison in Mumbai
region. Observation of present study correlates
with Homi S Mehta for females at the centres of
distal end of radius, ulna. At wrist, the complete
union of epiphysis is seen by 18 - 19 years in
males and 16 17 years in females. As
compared to Fleckerds
Davies and Parsons Study in England
ossification center appearance and fusion
occurs one to two years earlier in this study.

The present study signifies that all
centres in females mature 1-2 years earlier than
in Males. These observations correlate with the
previous studies. Comparison of observations of
present study has been made with other workers
with reference to age of fusion in both sexes.
(Table 9)

Conclusions:

Apart from consideration of centers of
ossification by Dr. Homi S Mehta for population
of Mumbai region additional centers of
ossification have been studied in this study
which will be helpful to arrive at correct
diagnosis with closer range.

As compared to Bengali Hi ndu f e
ossification center fusion occurs one to two year
later in Mumbai region females. As compared to
Hepworth study in Panjabi region skeletal
maturity is delayed by 6 months to 1 year in
Mumbai region. As this study is done in Mumbai
region the application of standards can be
considered ideal for application in Mumbai
region. Due to very narrow borderline range of
differentiation between various stages of fusion
(i.e. Stage 1 to Stage 5), it is difficult to consider
stage of fusion as age indicator.
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Table-1: Fusion of distal end of radius in males
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Age [Yrs]/ Stage of Fusi 1516 1617 1718 1819 1920 2021 2122 2225 Total
F4 3(13%) | 8(34.8%) | 12(52.2%) | 0 (0%) 0(0%) | 0(0%) 0(0%) 0(0%) | 23(100%)
F5 0(0%) | 0(0%) 1(1.6%) 18(29.5%)| 14(23%) | 10(16.4%)| 7(11.5%) | 11(18%) | 61(100%)
Table-2: Fusion of distal end of radius in females
Age[Yrs]/Stage of | 1314 | 1415 1516 1617 1718 1819 1920 2021 2124 Total
Fusion
F4 1[8.3%]| 1[8.3%]| 4[33.4% | 6[50% 0 0 0 0 0 12
F5 0 0 0 0 3[9.1% | 6[18.2% | 6[18.2% | 1030.3% | 824.2% 61
Table-3: Distal end of ulna appearance
Age [Yrs]/ Stage of | Sex | 36 67 78 89 910 1011 1112 1213&1314 | Total
Fusion
Not appeared M 2345.1% | 23.9% | 8[15.7% | 917.6% | 35.9% | 35.9% | 35.9% 0 51
F 1145.8% | 7[29.2% | 5[20.8% | 14.2% | 0 0 0 0 24
Appeared M 0 0 0 0 2[14.3% | 7B0% | 5[35.7% 0 14
F 0 0 0 2[40% 1j20% 2[40% [0 0 5
Table-4: Fusion of distal end of ulna in males
Age [YrsFusion 1415 1516 1617 1718 1819 1920 2021 2125 Total
Stage
F4 0 2[9.1% 7[31.8% | 1254.5% | 14.5% 0 0 0 22
F5 0 0 0 11.7% 1718.3% | 1423.3% 1(016.7% 1930% 60
Table-5: Fusion of distal end of ulna in females
Age [Yrs]/ Stage of | 1314 1415 1516 1617 1718 1819 1920 2021 2124 Total
Fusion
F4 0 1[12.5% | 2[25% 562.5% | 0 0 0 0 0 8
F5 0 0 0 12.9% | 38.8% | 617.6% | 6[17.6% | 1029.4% | 8[23.5% | 34
Table-6: Fusion of base of 1° metacarpal
Age in yrs sex | 12 [ 1314 [ 1415 1516 1617 1718 1819 1920 2025 Total
Stage of fusion 13
F4 M 0 0 2[8.7% | 7[30.4% | 9[39.1% | 5[21.7% | 0 0 0 23
F 0 0 3[33.3% | 3[33.3% | 333.3% | 0 0 0 0 9
F5 M 0 0 0 0 34.2% | 8[11.3% | 1925.4% | 1419.7% | 2§39.4% | 71
F 0 0 0 3A7.9% | 25.3% | 3[7.9% | 6[15.8% | 6[15.8% | 1947.3% | 38
Table-7: Fusion of phalanges in males
Age [ yrs] 1213 1314 | 1415 1516 1617 1718 1819 1920 2025 Total
stage of fusion
Prox. | F4 0 0 0 3[14.3% | 1047.6% | 7[33.3% | O 0 0 21
Row F5 0 0 0 0 23% 5[7.5% 1926.9% | 1420.9% | 2941.8% | 67
Midd. | F4 0 14.3% | 3[13% 8[34.8% | 5[21.7% | 6[26.1% | 0 0 0 23
Row F5 0 0 0 0 79.5% 7[9.5% 1924.3% | 1418.9% | 2937.9% | 74
Term. | F4 0 0 0 7[35% 945% 3[15% 0 0 0 20
Row F5 0 0 0 0 34.1% 1013.7% | 1924.7% | 1419.2% | 2938.3% | 73
Table-8: Fusion of phalanges in females
Age rd Fusion Stagd 1213 1314 1415 1516 1617 1718 1819 1920 2025 Total
Prox. F4 0 2[22.2% 444.4% | 111.1% | 2[22.2% | 0 0 0 0 9
Row F5 0 0 0 5[11.9% | 49.5% | 37.1% | 6[14.3% | 6[14.3% | 142.9% | 42
Midd. | F4 0 2[28.6% 457.1% | O 114.3% | O 0 0 0 7
Row F5 0 0 0 6[13.6% | 5[11.4% | 3[6.8% | 6[13.6% | 6[13.6% | 1840.9% | 44
Term. | F4 2[18.2% | 2[18.2% 436.4% | 0 327.3% | 0 0 0 0 1
Row F5 0 0 0 6[14.3% | 37.1% | 37.1% | 6[14.3% | 6[14.3% | 142.9% | 42
Table-9: Comparison of age of fusion by different workers
Author Present study Galstaun study H. S. Mehta | Pillai | Franklin
Centre of ossification Appearandg@’r) | Fusion (Yr) Appearance (Y| Fusion (Yr) Fusion (Yr)
M F M F M F M F M F
Dist. end of radius 1718 | 1617 1718 16517 | 1819 | 1617 | 1418 | 1718
Dist. end of ulna 911 | 810 | 1719] 1617 18 17 1819 | 1617 | 1418 | 1718
scaphoid 7-8 6-7 7-11 6
lunate 56 56 5 5
pisiform 1213 | 1012 1217 | 912
trapezium 56 56 7 56
trapezoid 4-6 45 47 56
Base of first metacar| 35 | ----- 1618 | 1517 | 4 3 1618 | 1415
Phalangegrox. row 1618 | 1517 | 24 1.5 1718 | 1415
Midd. row 46 1618 | 1517 [ 3 23 1618 | 1416
Term. row 46 1618 | 1517 | 35 3 1718 | 15
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The Pattern of Poisoning in Khammam
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Abstract

This study was undertaken to study the patterns of poisoning cases admitted at Mamata General
Hospital Khammam, Andhra Pradesh from June 2005 to June 2010. The poisoning was common mode of
suicide and one of the common causes of death in developing countries, particularly in agricultural
workers. The emphasis was given on age, sex, socioeconomic status, etc. type and mode of poisoning.
Organophosphate compounds were the most commonly 74.10% abused substance. The common motive
of poisoning was suicidal 93.43% in both male 85.85% and female 14.14% with male to female ratio
6.07: 1%. Peak incidence was observed in the age group 21-30 years 50.59% and majority were from
Hindu community 90.83% as compared to other community.

The overall mortality of poisoning is 17.33%. Majority 366 (72.90%) were consumed the
approximate amount of poison is 400-500 ml and maximum number of deaths 74 985.05%) are
associated with highly toxic amount of 400-500ml of poison consumed.

The study observed increasing trend of suicide by organophosphate compounds and rat poison
,whereas other poisons for committing suicide are less commonly used and here withi reflecting the
pattern of poisoning in Khammam.

Key Words: Poisoning Pattern, Suicide, Organophosphate Compounds, Khammam

Introduction: As per W.H.O., about 3 million cases of
Poisoning is a common mode of suicide poisoning occur every year in the world wide, of
has been known since antiquity. The choice of which 99%of  fatal poisoning cases occur in
agents abused for poisoning depends on the developing countries annually.
availability, cost, and harmful effects of poison The aim of the present study was to
and regional consideration. A  thorough know the actual magnitude, pattern and profile of
knowledge about the nature and depth of the poisoning at a tertiary care hospital in the
problem in a particular area is essential for early Khammam region of Andhra Pradesh.
diagnosis and treatment but also important to Material and Methods:
make a new policy by government for prevention This retrospective study was conducted
of poisoning cases because nature and profile of in Mamata General Hospital Khammam, for a
different modes of poisoning varies significantly period of 5 years from June 2005 to June 2010,
in the different parts of India. the General and referral center for Khammam
The mortality rate due to poisoning in region of Andhra Pradesh. A total 502 cases of
developed counties is only 1%-2% but in poisoning were analyzed during this period.
developing countries like India, it varies in Identification of abused substance or etiological,
between 15% -30% and which is one of the precipitating factor responsible for poisoning was
common causes of death, especially in rural made by discussing the matter with patient or
areas. Due to fast development in the field of relatives after establishing a proper rapport with
agriculture  and industrial sectors, easy them.
availability of toxic substance in market without The clinical diagnosis of the type of
any objection or documentation is becoming poison consumed was based on the actual
global phenomena but also plays a major role in history ,presentation of the remaining stuff or
accidental and suicidal poisoning in developing container from which the poison had consumed
countries like India. ,gastric aspirates and suggestive clinical
manifestations ,which further confirmed by
Corresponding Author: postmortem examination and further confirm the
*Assistant Professor nature of the poison as per the reports obtained
Dept. of Forensic Medicine & Toxicology, by chemical analysis and postmortem findings
Mamata Medical College, Khammam are studied to corroborate the diagnosis in cases
Andhra Pradesh. India. where such chemical examination reports
Email:bk62743@gmail.com unavailable.
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The data was collected from all
poisoning cases admitted in the emergency, in a
Proforma as per the history given by the patient
or attendant, friends, police, hospital records
with particular emphasis being given on
thedemographic profile, pattern of trend of
poisoning, type and motive of poisoning. All data
was analyzed, documented and interpretedwith
previous studies and concluded.
Observations:

During the study period 4306
emergency cases were admitted, out of 502
cases were of poisoning [11.65%]. Remaining
cases were accidents, assaults, burns and other
medical and surgical emergencies. The
incidence of poisoning is increasing from year by
year .The incidence of poisoning observed in the
present study ranges from 7.87%-9.64% with
average of 6.75% and the overall incidence of
poisoning is 11.65%. It was found that there was
apparent increase in proportion of poisoning
cases during last five years. Out of total cases of
poisoning, 431 were male [85.85%] including 10
male children and 71 female [14.14%].

The higher incidence was found in 3"
decade of life .Incidence of poisoning was
observed highest in 3" decade, that is from 21-
30 years 248 [50.59%] with more males
followed by 104 [20.71%] 31-40 years age
group and less in the extremes of age, 10[
1.99%] cases were observed in age group of 0-
10 years Out of 431 males were 341 [67.92%]
were married and 90 [17.92%] were unmarried
.out of the 71 females 64 [12.74%] were married
and 07 [1.39%] were unmarried.

Married 405 [80.67%)] were
outnumbered the unmarried 97 [19.32%]. The
medium socioeconomic class were commonest
398 [79.28%] and followed by low 96 [19.12%]
and the least involved were upper class8
[1.59%]. The maximum were from joint family
318[63.84%] and minimum were from nuclear
family 184 [36.65%)]. Area wise distributions of
poisoning 359 [71.51%] were belong to rural and
143[28.48%] urban area. It was found that in
rural areas numbers of poisoning cases were
increased. Reference to religion majority victims
were from Hindu 396 [78.88%] followed by
Muslim 68 [13.15%] and minimum from Christian
38 [06.37] community.

Literacy status reveals that at the time of
poisoning, most of the victims was either literate
361 [71.91%] or educated up to high school level
and 141 [28.08%] illiterate. Out of 431 males,
310 [61.75%)] were literate and 121 [24.10] were
illiterate .out of 71 females 51[10.15%] were
literate and 20 [3.98%] illiterate. Occupation
wise farmers were on the top of the list 256
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[50.99%] that was followed by unemployed 112
[22.31%] and next is house wife 64 [12.74%]
and least 26 [5.17%)] students.

Maximum incidence of cases were
encountered in summer season 203 [40.35%]
followed by rainy 159 [31.67%] and next is
spring 82 [16.13%] and least during winter 59
[11.75%]. As per place of incidence, maximum
victims are consumed poison at domestic front
365 [72.70%)] followed by work place 122
[24.30%] and least consumed outside
25[04.98%].Considering the time of poison
intake, the majority 389 [77.49%] were
consumed poison during the day time [6 am-6
pm] and 113 [22.50%] night [6pm-6am].
Ingestion was the most common route of
administration 501 [99.80%] as compared to skin
and inhalation. It to be almost a universal
phenomenon and signifies the need of more
emphasis in treatment of poisoning by ingestion
as compared to otherrouts.

According to survival period, total 502
cases were  hospitalized for various durations,
whereas 166 [33.06%)] were hospitalized within
1-4 hours of intake of poison, spot death was not
recorded and 87 [17.33%] were succumbed
death due to poisoning complications, 12 hours
after poison intake. The deaths could be
related to the doses ingested as well as the
elapsed between ingestion and arrival at the
hospital.

As for level of consciousness, maximum
victims were conscious at time of admission 417
[88.84%] followed by semi-conscious
56[11.15%] and 29[5.77%] were unconscious.
With reference to the manner of poisoning,
suicidal poisoning 469 [93.47%] was the
common motive of poisoning followed by
accidental 33[6.57%] and homicidal poisoning
was not reported in this study. As per incidence
of poisoning mortality is increasing year by year
that is ranges from 14.63% [2005-06]-18.75%
[2009-10] with overall mortality is 17.33%.It was
found that there was apparent increase in
proportion of poisoning cases during last five
years.

According to history, maximum number
of victims 366 [72.90%)] were consumed 400-
500ml of approximate amount of poison followed
by 69 [13.74%] were 300-400ml and 21 [4.18%)]
were consumed 100-200ml and 19 [3.78%] were
consumed 200-300ml and 13 [2.58%)] consumed
50-100ml ofpoison, including one inhaled
poisoning also observed. Maximum deaths
associated with 400-500ml of poison 74 [85.05%
followed by 12[13.79%] and 1 [1.14%)] with more
than 500ml.

From the study it observed that,
insecticide 390 [77.68%] was commonest poison
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followed by zinc phosphide 29 [5.778%] and
benzodiazepines 16[3.18] and medicinal drug
16[3.18%)] equally abused and phenolic acid
9[1.79%], glass pieces 1 [0.19%], alcohol
1[0.19%] and kerosene 1[0.19%]. In 16 [3.18%]
cases type of substance ingested was not
known. In 23 [4.59%] cases was due to snake
bite 16[3.18%] and scorpion sting 7 [1.38%] also
reported .Organophosphate compounds were
the commonest 372 [74.10%], followed by
Organo Chloro compounds 12 [2.39%] and
Carbamate 6 [1.39%)].

The total deaths in this study was
87[17.33%] due to insecticide. Maximum
numbers 72 [82.75%)] were of poisoning due to
organophosphate compounds followed by zinc
phosphide 12 [13.79%], next Organochlorine 6
[6.89%] and least cases were Carbamate 6
[6.89%].

According to trade name of insecticide ,
out of 479 cases ,maximum victims were
consumed insecticide poison compound
monochrotophos 264 [70.96%] followed by
malathion 22 [5.91%] next Chlorpyriphos
21[5.64%] and Endosulphon 8 [2.15%)],
Quinalphos 6 [1.16%] and Forate 6 [1.16%)]
least Dimethoate 2 [0.53%]. In 16 cases
consumed poison was not known and zinc
phosphide 29 [5.77%] also observed.

Discussion:

The comparison of scientific
observations of present study and these are
indicating some significant aspects. The

incidence of poisoning observed in this study
ranges from 7.87% [2005-06] - 9.83% [2009-
2010]. It was found that there was apparent
increase in proportion of poisoning cases during
last five years. [23]

Out of 502 poisoning cases admitted 87
[17.33%] cases succumbed to death due to
complications of poisoning. The overall
mortality of poisoning is 17.33% with average
mortality is 6.75% due to acute poisoning. The
incidence was affected with poisoning was more
[1-23] male than female; the ratio is 6.1: 1.

This study reveals that there is an
increasing trend of poisoning with age up to 30
years and then declines with a peak incidence in
the age group 21-30 years which represented
248[50.59%cases. The younger and middle
aged persons are more common victims of
poisoning due to various common
socioeconomic problems. [1-11]

The number of cases from rural area [1-
11] was high even the center is in a town city
involve more rural area as catchments of the
health center. Whereas rat poisoning incidence
increasing from urban population. [12] Incidence
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of poisoning was more amongst [1-11] married
as compared to unmarried. Married person
were more vulnerable to the poisoning than
unmarried. Maximum cases were from joint
family*as compared to nuclear family. [21]

The poisoning is more prevalent among
the medium [19, 21] socioeconomic group.
Incidence of poisoning was more amongst
literate than llliterate which is consistent with
others 4, 8, 21] A seasoni wise variation was
seen in the poisoning incidence in this study with
summer [2, 18, 19] showing the maximum
numbers of victims. The most of victims were
consumed poison mostly during day time [2, 19]
as compared to night time .According to religion
maximum victims were from Hindu community
[1, 4] than other community. Regarding
occupation, majority of victims were farmers [21]
as compared to other occupation like
unemployed and house wife.

The maximum numbers of victims were
consumed poison at domestic [2] fronts and
work place. Majority victims are conscious [9] at
time of admission then  partially conscious and
unconscious. Ingestion [23] was the most
common route of administration than other
routes. This is to be almost universal
phenomena. Regarding survived period, majority
of victims were admitted in hospital within 1-4
hrs [5], no spot death was reported and 87
cases [17.35%] were succumbed death after 12
hours of poison intake.

The deaths could be related to the
doses ingested as well as the elapsed between
ingestion and arrival at the hospital .With
reference to manner of poisoning, majority cases
are suicidal in nature [1-20] and minimum cases
were accidental and homicidal case was not
found. The higher incidence of suicidal manner
can be due to higher use of pesticides in an
agricultural state like Andhra Pradesh. The
incidence of poisoning is increasing [5] year by
year that is from 7.87%-9.38% with average
6.75%.

The overall mortality was 17.33% in
present study may be due to deference in
pattern of poisoning and poison consumed
[i.e.O.P.C], geographical variation and rural area
having more population with agriculture
background as compared to other area. [23] In
16 cases the history of a particular type of
ingested substance was not available.

As regards to current pattern of
poisoning, the commonest poisoning was
organophosphate compounds 372 [74.10%],
next rat poison [zinc phosphide] 29 [5.77%] and
benzodiazepines 16 [3.18%] and medicinal
drugs 16[3.18%] were equally abused. These
agricultural poisons constituted insecticides 390,
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0.P.C-372, Organochlorine -12, and Carbamate
6.these are consistent others. [1-23]

The incidence of snake bite is more
common in rural area as compared to other
area. [4, 5, 19, 23] Increasing trend of poisoning
by Zinc phosphide [5, 19, 23] and medicinal drug
abuse in urban area .which are basis for
diagnostic and therapeutic facilities improvement
at hospital. According to history, maximum
number of victim were consumed 400-500ml of
approximate amount of poison [23], to be
considered as highly toxic and less toxic amount
300-400ml consumed by 69 victims and one
inhalation poison also recorded.

Majority  deaths associated with 400-
500ml of poison as compared to 300-400ml of
approximate amount of poison consumed and
with more than 500ml. these are consistent with
others. [2, 4, 5, 19, 23] Only 87 [17.33%] cases
succumbed to death with treatment after 12
hours of poison intake and no spot death was
observed. [22] Organophosphate compounds
are the most commonly consumed poison
accounting 82.75% of total death cases, and
Organo chlorine 9.86% and Carbamate 6.89%.
[19] No characteristic smell was observed from
stomach contents at autopsy in (38) 43.67%
cases. [5, 18, 23]

This is due to majority of poisoning
cases are commonest rout of administration is
ingestion and followed by gastric lavage is a
choice of treatment to empty the stomach
contents leaving no characteristic odour at
autopsy . Mortality is increasing year by year
observed [18, 22, 23] that is from 2.39%-
4.18%with overall mortality 17.33%.
Conclusion:

The present study helps tointerpret
thepattern of trends of poisons and poisoning is
the commonest method of committing suicide
and Organo phosphate compounds are choice
of poison in Khammam region of Andhra
Pradesh and rural people are more prone to
poisoning due to occupational hazards and day
to day problems and rain dependent profession
It is inevitable that younger generation becomes
victim of poisoning with the number increasing
year after year. Absence of history of a particular
poison is difficult in diagnosis of particular
poisoning become more challenging which is
lessen by set up of bed side chemical tests and
an analytical toxicological set up.

Higher incidence of O.P.C and Zinc
phosphide can be restricted by having a control
on their sale and distribution .The high incidence
of suicide by poisoning among young adults can
be checked by frequent psychological
counseling and by tackling their problems
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sympathetically. Education of the community
with regard to proper storage and use will
reduce the incidence of poisoning .Laws to strict
the sale of commonly abused drugs without
proper prescription of a qualified doctor should
be implemented.
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Table 1: Yearwise distribution of poisoning
Year No of cases Totaladmissions %age
200%6 82 1041 7.87
20067 93 1222 7.78
2007 106 1099 8.46
20089 109 1088 9.64
200910 112 1078 9.83
Total 502 4306 11.65
Table 2: Year wise sex of victims
Year Male % Female % Total
200506 70 13.94 12 2.39 82
200607 78 15.53 15 2.98 93
200708 90 17.92 16 3.18 106
200809 94 18.72 15 2.98 109
200910 99 19.72 13 2.58 112
Total 431 71 502
Table 3: Year wise age
Year <10y 20Nov 2130 310 4150 >50 Total
200506 2 13 41 19 7 - 82
200607 1 12 44 20 12 4 93
200708 2 14 53 21 11 2 106
200809 3 17 58 22 8 1 109
200910 2 16 61 22 11 - 112
Total (%) | 10(1.99)| 72(14.34) | 257 (51.19)| 104 920.71) 49 (9.76) 7 (1.39) 502
Table 4: year wise marital status
Year Marriednale Unmarriednale Married female Unmarriedemale Todl
200506 58 16 7 1 82
200807 69 13 10 1 93
200708 70 22 13 1 106
200809 71 20 16 2 109
200910 73 19 18 2 112
Tota(%) 341(67.92) 90(17.92) 64(12.74) 7(1.39) 502
Table 5: Pattern of poisoning
Poison 200506 | 200607 | 200708 200809 200910 Na of cases %
Organphosphatnd compounds 58 71 78 82 83 372 74
Organochlorine 2 3 2 3 2 12 2.4
Carbamate 1 1 2 1 1 6 1.4
Benzodiazepines 2 3 4 4 3 16 3.2
Rat poisofzinc phosphie 3 4 5 7 10 29 5.8
Alcohol - - - 1 - 1 0.2
Medicinal Drugs 3 2 3 2 5 15 3
Corrosives 1 - - - - 1 0.2
Phenol 2 1 2 1 2 8 1.6
Datura 1 - - - - 1 0.2
Snakeite 3 3 4 3 3 16 3.2
scorpion sting 2 1 1 2 1 7 1.4
Kerosene 1 - - - - 1 0.2
Glass pieces 1 - - - - 1 0.2
Unknown poison 2 4 5 3 2 16 3.2
Total 82 93 106 109 112 502
Table 6: year-wise mode of poisoning
Year Accidental Honicidal Suicidal NoMale No female
200506 7 - 75 70 12
200607 6 - 87 78 15
200708 6 - 100 90 16
200809 7 - 102 94 15
200910 7 - 105 99 13
Tota(%) 33(6.57) - 469(93.42) 431(85.85) 71(14.14)
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Radiological Study of Fusion of Iliac Crest by Digital Method
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Abstract

Forensic medicine experts have to evaluate age in different medico legal situations. The study
of epiphyseal union of bones is considered a reasonable scientific and accepted method for estimation of
age by the courts of law all over the world. Most of the data generated till now was based on the routine
X-ray methods and not using digital X-Ray method. The present study was carried out on 150 persons of
age group between 17-21 years by using digital X-ray method in the Department of Forensic medicine
and Toxicology at Govt. Medical College & New Civil Hospital, Surat.The present study possibly may
generate the data giving shorter age intervals of fusion of centers of iliac crest (as compared to the
standard text books or on the other end, may even positively reconfirm the evidential value of current data

by using modern technique of digital X-ray.

This study will also study the effect of nutritional status, socio-economic condition, type of

work, height, weight of the person on fusion of iliac crest.

Key Words: Digital X-ray, lliac crest, Antero-posteriorly

Introduction:

Estimation of age is an important task
for the forensic medicine experts especially in
developing countries, when birth records are
often not well maintained. Though the general
development including height, weight, and
secondary sexual character are helpful, but
eruption and development of teeth are quite
reliable data for estimation of age. Changes in
bones especially time related appearance and
fusion of different ossification centers in growing
periods are also valuable indices for assessing
the age.

According to Banerjee KK and Aggarwal
BBL [1], the study of epiphyseal union of bones
is considered a reasonable scientific and
accepted method for estimation of age, by the
court of law all over the world. There are many
factors which affect the appearance and fusion
of various bony centers like environmental,
nutritional etc., so it is necessary to follow the
latest data available for a particular place for
estimation of the age of the population of that
area. The Indian population differs widely from
the western population in hereditary, dietary &
socio-economic factors.
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Studies done in India are few. Galstaun3
in 1930 and 1937 has done a study in Bengali
population. Bajaj [2] in 1967 has done a study in
Delhi.Other studies done in India are Pillai
4(Madarasis) in 1936, Hepworth [5] (Punjabis) in
1929, Basu and Basu6 (Bengalis) in 1938,
Agarwal and Pathak (Punjabis) in 1957, Das,
Thapar and Grewal (Punjabis) in 1965, Jit
(Punjabi s) in 1971,
in 1991, which are all based on the fusion of
ossification centres. Most of the data generated
till now, is based on the routine X-ray method
and not using digital X-Rays.

The Advantages of Digital X-Rays are
Increased image quality, Clear View and detect
anomalies in dark or light areas of the film,
Highlight certain structures, Enhance cortical
outlines, Change image brightness, Magnify the
image, No lost or damaged images , Reduction
of repeat x-rays (reducing the amount of
radiation to the patient) ,No film or chemicals
used(cheaper) ,No processor maintenance or
darkroom needed ,No need for film filing
envelopes or physical storage space as
compared to the conventional X-rays.

The present study will consider the
nutritional status, socio-economic condition, type
of work, height & weight etc. of the person. By
comparing the results of this study with the
earlier ones, the effect of these factors will be
studied.

Materials and Methods:

The present study was conducted in the
Department of Forensic medicine and
Toxicology, Govt. Medical College & New Civil
Hospital, Surat; from October 2008 to

A

Kal pesh



J Indian Acad Forensic Med. October- December 2011, Vol. 33, No. 4

September 2009. This study was carried out on
150 persons between the age group of 17-21 yrs
attending the OPD. Only those persons who
were apparently healthy having age between 17-
21 years were selected. The aim of present
study was to finalise the age of epiphyseal union
in persons of Gujarat state by using digital x-ray
method, so only those persons, who were
residing in this state, since their birth & having
the exact date of birth with documentary proof
like birth certificate, school leaving certificate,
S.S.C. mark sheet etc were selected.

Persons suffering from any chronic
illnesses like congenital heart disease, any
nutritional deficiency, any endocrinal disorders,
having major skeleton disease or any deformity
were excluded. Written consent for X-ray was
taken from all the subjects. Information for
address, handedness, native of the subject,
monthly income, no. of family members, diet,
and any habit was taken from the subjects
himself. Their height, weight and sex were
recorded. X-ray of the pelvis bone showing iliac
crest, Antero-posterior view was taken by using
digital X-ray method and the cassettes was
submitted. Radiological assessment of the
fusion of iliac crest was done by reading the X-
ray findings of soft copies of X-rays and was
grouped according to stage of fusion as follows.
Stage 0: Fusion not started
Stage I: Union begins near 1/3rd of iliac crest
Stage Il: Fused in half of iliac crest
Stage lll: Fused in ¥th part of iliac crest
Stage IV: Complete Fusion
Comparison was done with previous studies &
Critical evaluation of the results was carried out.

Observations:

We had also included few participants
below 17 years and above 21 Years.
Age and Sex wise distribution: The cases
were divided in the following age groups. The
age group 17-18 yrs was considered as those
who had completed 17 years and 18 years been
not completed, also same for the other three age
groups. We have also included few participants
below 17yrs & above 21 yrs but below 22yrs.
Shows majority of participants were males &
belonged to age group b/w 19-20 Years (34 %)
followed by 20-21 Yrs (34 %), 18-19 Years (21.3
%) & 17-18 Years (9.3 %). (Table 1)
Table 1: Age and Sex wise distribution

Age Groups SEX TOTAL
Females Males
<17 Yrs. 3(7.1%) 7(6.5%) 10(6.7%)
1718 Yrs. 3(7.1%) 11(10.2%) | 14(9.3%)
1819 Yrs. 13(31.0%) 19(17.6%) 32(21.3%)
1920 Yrs. 15(35.7%) 36(33.3%) | 51(34.0%)
2021 Yrs. 7(16.7%) 32(29.6%) | 39(26.0%)
<22 yrs. 1(2.4%) 3(2.8%) 4(2.7%)
TOTAL 42 108 150

——

302

ISSN 0971-0973

40
35
30
25
20
15
10

5

0

<17 17-18 1819

19-20
Yrs.

2021 >21

Yrs. Yrs. yrs.

Yrs.
m Females

Yrs.

m Males
Diagram: 1
It was observed that, as the age increased the
percentage of complete fusion (stage 4) cases
increased and the percentage of partially fusion
cases (Stage 1, Stage 2, Stage 3) decreased. In
majority of persons complete fusion of iliac crest
was seen at the age between 19-20 Years. It
was observed that the fusion of iliac crest starts
from posterior superior iliac spine and goes
anteriorly as the age increases in both sexes. It
was observed that the fusion of iliac crest occurs
at same age on both right and left side of the
same subject symmetrically. (Table 2) Majority
of male participants showed complete fusion at
the age 19-20 Years. (Table 3)

Distribution of fusion of iliac crest in
females: It shows that the majority of female
participants had complete fusion at the age of
18-19 Years.

Diet and fusion of iliac crest: In the present
study it was observed that, out of total 150
persons, 87(58%) were vegetarian and 63(42%)
were non vegetarian. (Table 4)

Table 4: Occupation and fusion of iliac crest

Occupation No. of persong Percent
At Home 4 2.7%
Compounder 1 0.7%
Fine worker 11 7.3%
Hard worker 1 0.7%
Housewife 7 4.7%
Laborer 16 10.7%
Mild worker 6 4.0%
Student 103 68.7%
Watchman 1 0.7%
Total 150 100.0%

To study the effect of diet; age was
divided in two groups i.e. <19 Yrs, & >19 years.
X2 test was applied to know the association. It
was observed that, the observed difference
between age group and diet in relation to
complete fusion of iliac crest was statistically
non significant in males and females.

As per occupation they were divided in
to three groups, like Mild workers, Moderate
workers and Heavy workers. Mild workers were
those who were at home and housewives.
Moderate workers were those who were
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students, compounder, fine workers and watch
man. Heavy workers were those who were hard
worker and laborers. In our study majority of
participants were students 103 (68.7%). (Table
5) In the present study to know the association
between type of occupation and age group in
relation to complete fusion of iliac crest, age was
divided in two groups i.e. <19 Yrs and >19
years. The X2 test was applied to know the
association & it was observed that, the observed
difference between age group and occupation in
relation to complete fusion of iliac crest was
statistically non significant both in males and
females.

Socio-economic class and fusion of iliac
crest:  According to modified Prasad
classification8, the subjects were distributed into
five socio economic classes on the basis of their
family income and no. of persons in that family.
It was observed that the majority of participants
belonged to SE Class 1: 55(36.7%), followed by
SE class 4 : 34(22.7%), SE class 2 : 32(21.3%),
SE class 3 : 25(16.17%) and in the last SE class
5:4(2.7%)

In this study, to know the effect of socio

economic class on complete fusion of iliac crest,
the SE class were divided in two groups the
upper class (class 1, 2 and 3) and Lower class
(class 4 and 5) & the Age was divided in three
groups <19 Yrs, 19-20 Yrs. And >20. For this
X2 test was applied & found that, the relation
between the age group and SE class was
statistically non significant both in males and
females.
Basal metabolic index and fusion of iliac
crest: It was observed that, out of total 150
persons 103(68.7%) were averagely built,
38(25.3%) were good and 9(6%) were poorly
built and nourished.

Table 5:

Age Group| Under weight Average| Over weight| Total
<17 yrs. 0 0 0 0

1718 Yrs. 1 0 0 1

1819 Yrs. 7 15 3 25

1920 Yrs. 10 29 5 44

2021 Yrs. 7 28 3 38
>21 Yrs. 0 3 1 4
TOTAL 25 75 12 112

Table 6: Here for the study of relation of Height
and Weight with the fusion of iliac crest we had
found the Basal metabolic index9 as follows.
B.M.I. = Weight (kg.) / Height (m2)

e Under weight: <18.5

e Average: 18.5-24.99

e Over weight: > 25
To know the association of fusion of iliac crest
with Basal metabolic index, we have clubbed the
above table in three groups <19 Years, 19-20
Years and >20 Years. It was observed that, the
age group and Basal metabolic index in relation
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to complete fusion of iliac crest was statistically
non significant (x2=4.18, d.f. =4, p value= 0.38).
It was observed that the fusion of iliac crest had
no association with Height and Weight, also
calculated in both males and females.
Discussion:

In the present study, the effect of
various factors like socioeconomic status,
height, weight, basal metabolic rate, nutritional
status, occupation on the fusion of iliac crest
was studied.

1.Age and fusion of iliac crest:
A) Comparison with studies carried out in
foreign countries: It was found that, the fusion
of iliac crest occurs at 19-20 years in males and
at 18-19 years in females, which is a higher age
range than that of Flecker10 [Australia] findings,
who observed complete fusion at the age of 18
years in males and at the age of 15-16 years in
females. Mc-Kern and Stewartl2 [New York],
Davies and Parsonll [England] observed the
ages of fusion to be still higher, than that of our
study, i.e. 23 years without any discrimination
between males and females.
B) Comparision with studies carried out in
India: Our findings are very much in accordance
with that o f Kal pesh Shahos
K.Guptal3 et al (Kanpur) findings. Galstaun3
[Bengal] found that, the fusion of iliac crest was
complete by 20 years in males and by 19 years
in females, except that the fusion in females
starts 1 year in advance i.e. 17-19 years as
compare to Gupta R.K.13 who observed that
the fusion starts at 16 years in males and 15
years in females.

In contrast with the above studies,
William Bilkey Ch. Sangma et al [14] [north east
region of India] observed that the fusion is
complete [i.e. 4th degree fusion] by the age of
22 years in females [no findings about male
subjects were mentioned]. However William
Bilkey Ch. Sangma et al [14] and our study
have shown concurrent findings in that respect,
i.e. as the age increases the degree of fusion
also increases.
2.Sex and fusion of iliac crest:

As far as the relation of sex with fusion
of iliac crest is concerned, our findings are very
much in accordance with the findings of all other
studies, (i.e. both foreign and Indian studies).
pryor J.W and Gerulich, Pyle in USA, Barret J H
in Burma, Lall and Townsend [15] in up also
found that, the fusion of the iliac crest occurs
earlier in females as compared to males and that
too by one to one and half years before.
3.Diet and fusion of iliac crest:

Except the present study and Kalpesh
Shah [7], no other researcher has studied the
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effect of diet on fusion of iliac crest. in both the
studies it was observed that there is no effect of
diet on the fusion of iliac crest in both males and
females.

4.0ccupation and fusion of iliac crest
Kothari D.R. [16] in rajasthan and our
team over here are the only who had tried to
find out the effect of nature of occupation (that is
hard work\moderate work\sedentary work), on
fusion of iliac crest, based on the assumption
that higher metabolic rate in people engaged in
work requiring more physical activity, may lead
to early\late fusion, although we did not find any
such association, Kothari D.R. [16] has found
that, fusion occurs earlier in hard workers,
however he has not mentioned how much earlier
it occurs and how he came to this conclusion
[which test of significance was applied and what
is the level of significance].
5. Socio economic class and fusion

of iliac cest:

In the case of study of relationships of
socio economic class with fusion of iliac crest,
only we and Kalpesh Shah et al [7] studied
under the asumption that higher socio economic
class will lead to better nutrition and hence may
cause earlier fusion but no such relationship was
found in any of the study.

6. Height, weight and basal metabolic

index:

Contrary to the widely believed/proved
facts that dwarfs are because of earlier fusion of
epiphyseal plates, we did not find any
association between height weight and fusion of
iliac crest, contrary to this Kalpesh Shah et al [7]
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the projected idea of which, as perceived by us,

is that fusion occurs anterior to posteriorly.

But this can be disregarded looking at
the confusing division given above and the fact
that conventional x-ray method was used [study
was carried out in 1954], as compared to our
method that is digital radiography the
advantages of which are obvious.

B. Bilateral symmetry: All the studies like Pryor

J W. USA, Galstaun [19, 20] in Bengal and

Kothari D.R. [16] in Rajasthan, along with our

study all are well in accordance with each other,

i.e. there is no great disparity in ossification of

iliac crest between the 2 sides of the same

individual. [Thus avoiding the need to take
bilateral x-ray of any person in future for age
determination]

Conclusions:

1. The complete fusion of iliac crest with ilium
occurs at the age of 19-20 years in the
males and 18-19 years in the females of
Guijarat State population.

2. The fusion of iliac crest occurs one year
earlier in females than in the males.

3. The fusion of iliac crest starts from posterior
superior iliac spine and proceeds anteriorly.

4. The complete fusion of iliac crest occurs 3
years earlier in Gujarati population than the
subject of England and America.

5. The fusion of iliac crest is bilaterally
symmetrical.

6. In the present study there is no association
of fusion of iliac crest with diet, occupation,
socio economic class, height and the weight
of person in both males and females.
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Digital x-ray films:

Plate 2: X-ray of 19 yr 11 months old boy
showing the fusion of 1/2 iliac crest (stage 2)

late 3: X-ray of nineteen-year and eigh
months old girl with fusion of 3/4th iliac crest
(stage 3)

Plate 4: X-ray of 19 yr 6 months old girl with

of 1/3rd iliac crest (stage 1)

Table 1: Fusion of iliac crest in females

Age Gpyrs) stage 0 1 2 8 4 Total
<17 0 0 3(100%) 0 0 3
1718 1(33.3%) | 0 1(33.3%) 1(33.3%) 0 3
1819 0 0 0 1(7.69%) 12(92.3%) 13
1920 0 0 0 1(6.66%) 14(93.3%) 15
2021 0 (3.12%) 0 0 7(100%) 7
<22 0 0 0 0 1(100%) 1
Tot. 1(2.38%) | 0 4(9.5%) 3(7.14%) 34(80.95%) 42
Table 2: Age wise fusion of iliac crest
Age Gp stage 0 stage 1 stage 2 stage 3 stage 4 Total
<17 yrs. 3 (30.%) 1 (10.0%) 5(50.0%) 1 (10.0%) 0 (0.0%) 10
1718 3 (21.4%) 1 (7.1%) 6 (42.9%) 3 (21.4%) 1(7.1%) 14
1819 1(3.1%) 1(3.1%) 2 (6.3%) 3 (9.4%) 25 (78.1%) 32
1920 0(0.0%) 2(3.9%) 3(5.9%) 2 (3.9%) 44 (86.3%) 51
2021 0(0.0%) 1(2.6%) 0(0.0%) 0 (0.0%) 38(97.4%) 39
<22 0(0.0%) 0(0.0%) 0(0.0%) 0 (0.0%) 4 (100%) 4
TOTAL 7(4.7%) 6(4.0%) 16(10.7%) 9 (6.0%) 112 (74.7%) 150
Table 3: Fusion of iliac crest in males
Stage 0 1 2 3 4 Tot.al
<17 yrs. 3 (42.85%) 1 (14.28%) 2 (28.57%) 1 (14.28%) 0 7
1718 2 (21.4%) 1(7.1%) 5 (42.9%) 2 (21.4%) 1(7.26 11
1819 1(5.280) 1(5.280) 2(10.5%) 2(10.5%) 13(68.4%) 19
1920 0 2(5.589 3(8.3% 1(2.7% 3(0.30 36
2021 0 1(3.1% 0 0 31(96.8%) 32
<22 Yrs. 0 0 0 0 3(1009) 3
Totl 6(5.580 6(5.580 12(11.%) 6(5.580 78(72.29) 108
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