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Abstract

Age determination plays an important role in Foiremdedicine. Teeth are the most
durable structures in human body even resistantdécomposition changes. Age
determination from six retrogressive changes otht&eas suggested by Gustafson G. This
study was designed to estimate the age by evafuatdiot translucency score and to decide
whether the results were affected by the sex aadype of the diet of the person. Linear
regressive analysis showed that estimation of ggaskessing the root translucency score
was statistically significant and showed a highresgion co-efficient f= 0.7038). The
regression line thus obtained can be used to dstimge of unknown cadaver by first
calculating the root translucency score and thedliriig the age using regression line.

Introduction

Age determination plays an important role in Forensledicine, not only in
identification and building profile of unknown bedi, but also in connection with crimes and
accidents, particularly in mass disastefsTeeth are the most durable structures in human
body. When the post mortem changes are extensive eases of advanced decomposed,
charred, mutilated bodies and in cases where ewyoff the skeletal remains of the body are
left; the teeth are often the only means of ides#tfon>Owing to variable physical changes
and already fused long bones after 25 years oftagenost common stomatological criteria
for estimation of age in adults involve changeband tissues of teeft?. Gustafson G in 1950
suggested the use of six retrogressive changesaakdd them on arbitrary scale, allotting O-
3 points according to degree of changes. This ndeginovides important and fairly constant
evidence for estimation of agé.Among these parameters, root translucency is the so
significant parameter for dental age estimatiomoas translucency is considered to be less
inclined to deviate in pathologic processes angtegnvironmental changes and other age-
related changes. Root develops uniformly from the infancy to adokssce. After
adolescence, the root undergoes physiological @sasgch as translucency that gradually
increases as age advantd@$us; these changes can help possibly us to dstiage.

Material and method

The present study was conducted at Department oEnBm Medicine and
Toxicology, Indira Gandhi Government Medical ColedNagpur, India from November
2008 to November 2010. Institutional ethics comeeitiapproval was obtained. Freshly
extracted maxillary first premolar teeth of eitrséde were obtained from the dead bodies
brought for medicolegal autopsy. The study groummased of 80 individuals from age
group 26-70 years. Details regarding age, diethef deceased were collected from the
accompanying relatives.

The extracted teeth were preserved in freshly pegpd0% formalin solution to
prevent dehydration. Each tooth was made into em@2thickness section through its central
axis by grinding on an electric lathe machine (Fégl) under continuous water flow. Further
grinding was done manually in one direction withraugh carborundum stone till the
thickness of 01 mm was reached. The thickness wafirmed with a digital vernier caliper.
At this thickness the root translucency (T) was soeed using a graph paper. Scoring was
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done according to Gustafson’s criteria as follows*® TO — no translucency, T1 — beginning
of translucency, T2 — translucency is more tharcapone-third of the root and T3 —
translucency is more than apical two-third of thetr(Figure 2).

Figure 1: Electric lathe machine Figure 2: Grade 3’ Root Translucency
Observation and results

Maxilllay first premolars of either side were pregl over other teeth in this study as
these are known to give best coefficient when caegawith other teeth.The study
comprised of total 80 cases, of them 58 were nmaid22 were females (Table 1). Maximum
cases were from the age group 46-55 years (Tablas2jar as the type of diet of the study
group was concerned it was observed that 47 wegetagans while 33 consumed mixed diet
(Table 3). The regression line (Figure 3) was ateatiby plotting root translucency scrore
(Table 4) against against the actual age of theévichehl and a regression formula was
derived as y=13.19x+25.07, where 'y’ was estimaigd of the individual in years and ‘X’
was the root translucency score. The results weistsically analysed. The mean root
translucency score (Table 5) in

351 males (1.58+0.72) was slightly
3 | . @ o o lower than that in females
(1.77+0.75), but statistically this

2.5 - difference  was not significant
(p=0.8772). Also mean root

2 1 ¢ moeme translucency score (Table 6) in
15 - vegetarians (1.659+0.7002) was
slightly higher than that in those

14 sememncccm oo consuming mixed diet
05 (1.606+0.7881), but statistically
this difference was not significant

0 : : ; .| (p=0.7101). The age of the person
0 20 40 60 go | was calculated using the regression

equation derived from root
translucency score. It was found
that the difference (Table 7)

Figure 3: Correlation between root translucenc
score and Actual age (On Y axis —Root

) , 2
translucency score; On X axis - Actual age in yea)s
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between mean actual age (46.67£11.53) and the roalgnlated age (46.67+9.67) was
statistically not significant (p=0.6195). It wagther found that there was a strong correlation
between the actual age of the individual and tle¢ tr@nslucency score’40.7038). Higher

r’value indicates that root translucency has shows teviation and is a significant factor

that is helpful in estimation of age.
Sex No. of cases Group | Age Group | No. of
Male 58 (72%) (in year) Cases
Female | 22 (28%) I 26-35 19
Total 80 Il 36-45 20
Table 1: Sex wise distribution of cases [l 46-55 24
\Y 56-65 14
Type of diet | No. of Cases \% 66 and above 3
Vegetarian | 47 (59%) Total 80
Mixed 33 (41%) Table 2: Distribution of cases in various

Table 3: Distribution of cases according to diet age groups

Discussion

Determination of age in adults is a difficult tagkwing to variable physical changes
and already fused long bones after 25 years oftagenost common stomatological criteria
for estimation of age in adults involve changeband tissues of teeth. The present study was
conducted to study the correlation between thedadgbe person and root translucency of
teeth. Our observation that the mean root translucecore being slightly lower in males
(1.58+0.72) than that in females (1.77+0.75), btatigtically this difference was not
significant (p=0.8772). Also statistically no sifjoant difference was noted between the
mean translucency score of vegetarians as compétiedhose consuming mixed diet. The
present study shows a strong correlation betwearalaage of the individual and the root
translucency score which is concurrent with theepisting literature®”** The correlation
coefficients obtained in the present study for rwahslucency (r=0.8389) was found to be
more significant as compared to correlation coedfitfor root translucency obtained in the
study of Monzavi BF et & where the correlation coefficients for root tramgincy 0.344.
The correlation coefficient for root translucenaythe present study (r=0.8389) was similar
to that of obtained in the study of Solheim T (198¢hich was 0.68 to 0.86. The regression
line thus obtained can be used to estimate agenkaiawn cadaver by first calculating the
root translucency score and then finding the ageguggression line.
Table 5: Comparison of root translucency score aceding to sex of the person

Sex No. of CasesMean | S.D.| Test P S

Male |58 1.58 | 0.72 B -
Female| 22 177 1 075 0.1563| p = 0.8772 Not Significant

Table 6: Comparison of root translucency score aceding to diet of the person

Diet No. of Cases Mean | S.D. Test P S
Vegetarian | 47 1.659| 0.7002t = p= Not Significant
Mixed 33 1.606| 0.78810.375113 0.7101

Table 7: Comparison of Actual Age and Age estimate by using a newly derived
regression equation from the root translucency scer

Age Range Mean +S.D| T p S

Actual 26-70 46.67+£11.58t= 0.4984| p=0.6195

Calculated | 38.26-64.64 46.67+9.67 Non Significant
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Table 4: Estimated age calculated using regressiogquation derived by score of root
translucency factor alone (formula: y=13.19x+25.07) where ‘X’ is score of root
translucency.

%) %)

o o Q o o Q
o < % g § % ) © % o é %
n . |20 | 856|550 o o .| 2 S ol 8w o
8§ |32 |883|8% |5 §¢ 8% |88/ 8% |5
1 50 2 5145 | -1.45 41 35 1 38.26 -3.26
2 35 1 38.26 | -3.26 42 59 2 51.45 7.55
3 55 2 51.45 | 3.55 43 40 1 38.26 1.74
4 34 1 38.26 | -4.26 44 46 1 38.26 7.74
5 55 2 51.45 | 3.55 45 45 1 38.26 6.74
6 55 2 5145 | 3.55 46 52 1 38.26 13.74
7 50 2 51.45 | -1.45 47 38 1 38.26 -0.26
8 55 3 64.64 | -9.64 48 45 1 38.26 6.74
9 32 1 38.26 | -6.26 49 45 2 51.45 -6.45
10 55 3 64.64 | -9.64 50 61 3 64.64 -3.64
11 55 2 51.45| 3.55 51 40 1 38.26 1.74
12 65 3 64.64 | 0.36 52 40 1 38.26 1.74
13 45 2 51.45| -6.45 53 40 2 51.45 -11.45
14 70 3 64.64 | 5.36 54 32 1 38.26 -6.26
15 60 3 64.64 | -4.64 55 60 3 64.64 -4.64
16 50 2 51.45| -1.45 56 36 1 38.26 -2.26
17 26 1 38.26 | -12.26 57 30 1 38.26 -8.26
18 30 1 38.26 | -8.26 58 44 1 38.26 5.74
19 32 1 38.26 | -6.26 59 35 1 38.26 -3.26
20 28 1 38.26 | -10.26 60 40 1 38.26 1.74
21 46 2 51.45| -5.45 61 49 2 51.45 -2.45
22 33 1 38.26 | -5.26 62 40 1 38.26 1.74
23 52 2 51.45| 0.55 63 56 2 51.45 4.55
24 70 3 64.64 | 5.36 64 57 2 51.45 5.55
25 60 2 51.45| 8.55 65 46 1 38.26 7.74
26 40 1 38.26| 1.74 66 35 1 38.26 -3.26
27 55 1 38.26 | 16.74 67 50 2 51.45 -1.45
28 55 1 38.26 | 16.74 68 35 1 38.26 -3.26
29 55 2 51.45| 3.55 69 45 1 38.26 6.74
30 40 1 38.26 | 1.74 70 60 2 51.45 8.55
31 65 3 64.64 | 0.36 71 28 1 38.26 -10.26
32 65 3 64.64 | 0.36 72 38 1 38.26 -0.26
33 50 2 51.45| -1.45 73 29 1 38.26 -9.26
34 50 2 51.45| -1.45 74 55 2 51.45 3.55
35 42 1 38.26 | 3.74 75 50 2 51.45 -1.45
36 55 2 51.45| 3.55 76 45 1 38.26 6.74
37 70 3 64.64 | 5.36 77 28 1 38.26 -10.26
38 56 2 51.45| 4.55 78 59 2 51.45 7.55
39 32 1 38.26 | -6.26 79 33 1 38.26 -5.26
40 65 3 64.64 | 0.36 80 40 1 38.26 1.74
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Conclusion

Translucency noted in the apical root portion can used for age estimation.
Statistical analysis showed that the root transiagescore is reliable and helpful in
determining age of an unknown cadaver from theaesgion equation hence obtained. The
root translucency score used in age estimatiom®fperson had no significant correlation
with gender and the type of diet of the personttfarmore, longitudinal studies are required
with large sample sizes in different populationsaaclude anything positively.
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Abstract

This hospital based prospective cross sectiondlysitas carried out over a period
of two years duration from 01/09/2008 to 31/08/20d0the Rural Medical College and
Pravara Rural Hospital, of Pravara Institute of Mal Sciences, Loni, Taluka Rahata,
Ahmednagar (M.S) India to study characteristic exk and internal postmortem
examination findings of acute poisoning cases. gdses of acute poisoning brought for
postmortem examination which was either broughtideadied during treatment with history
of acute poisoning or known and unknown bites atmugs were included in the study.
Comprehensive proforma for the study was designa&hwcontaining the external and
internal findings of postmortem examination.

During the study period, total 62 fatal cases aft@g@oisoning were recorded. Froth
or secretion at mouth and nostrils was the predantiexternal autopsy finding which was
followed by characteristic odor from mouth. Mostmooon internal autopsy finding was
inflammation and congestion, petechial hemorrhagjesucosa of the stomach. Congestion
of organs, cerebral and pulmonary edema were themom internal autopsy finding in
poisoning cases.Stomach contents revealed kerdigenedor in maximum number of cases
followed by garlicky odor and acetone like odor.

Keywords: Postmortem findings, Autopsy findings, Acute poisgn Snake bite & sting.

I ntroduction:

Poisons have been the subject of curiosity sinceeahtimes. Their systematic study
is traced to the T6century. Traditionally, arsenic has been the fagdior homicide and
opium for suicide, though there has been an inorgascidence of use of organophosphorus
insecticides for suicide. In India, due to the tigla ease with which poisons are available,
naturally or in the market, cases of human poisprare commoner than they are in the
West!YFrequently reported mortality of snake bite in fdilone is over 15,000 per
annun?’and rising rates of snakebite deaths have beernteepby WHOIn India and Sri
Lanka, where large jungles were torn down to mak&e fydroelectric projects or the
highways""!

Variousexternal and internal post mortem findinge dikely to be the key
determinants to identify acute poisoning casestandlle out cause of death, hence it is of
critical importance that these factors be firmlytabtished.Hence the present study is
undertaken with the aim to study characteristiemd! and internal postmortem examination
findings of acute poisoning cases which is necgskar the purpose of identification of
poisoning as a cause of death. The recognitionotdfoping is a matter of first importance
from the point of view of the medical jurist whasety is to help in unmasking the culprit. So
acute poisoning is of special interest to the madigist.

The results of this study will help the medicalicgfs to know the common external
and internal postmortem findings to look for in @a®f acute poisoning which in turn will
help the judiciary for proper disbursement of josti
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Materials and methods:

This hospital based prospective cross sectionalystuas approved by Institutional
Ethics and Research committee of Pravara Instatiteledical Sciences (PIMS), Loni and
carried out over a period of two years duratiomfrg1/09/2008 to 31/08/2010 in the Rural
Medical College and Pravara Rural Hospital, of Bravnstitute of Medical Sciences, Loni,
TalukaRahata, Ahmednagar (M.S) India, which is réaey care teaching hospital chiefly
catering to the demands of rural area of Ahmedrdagdjacent districts of Maharashtra.

All cases of acute poisoning brought for postmortmmination which were either
brought dead ordied during treatmentwith historyafite poisoning or known and unknown
bites and stings were included in the study. ABesaof chronic poisoning, brought dead
cases without history of acute poisoning and lates stings were excluded from the study.

Comprehensive proforma for the study was designadhacontainedthe external and
internal findings of postmortem examination. Exerfindings which were included are the
presence of odor from mouth, froth or secretionsi@tith and nostrils, stains around lips and
nostrils, cyanosis, soiling of clothes with vomitusibconjunctival hemorrhage, bite/sting
mark, signs of inflammation at the site of biteigtmark and corrosions around oral cavity.
The internal examination included examination & glastrointestinal tract and other organs.

Relevant data of the individual poisoning cases eadlected from medico legal cases
register of casualty, case papers from concernedrtieent, inquest, post-mortem reports,
chemical analysis report after taking informed @mdrom patient or relatives. Then the data
was registered in a master chart. Data was statilstianalyzed using statistical software
SPSS Statistic 17 and Microsoft Office Excel 200&ta was analyzed in the form of
percentage (%) and proportion. Observations wersgnted in the tabular form.

Observations and Results:
During the study period, total 62 fatal cases eft@egoisoning were recorded.

Table No. 1. Distribution of external postmortem findings in fatal cases of acute
poisoning. (n=62, M ultiple response)

External Postmortem Findings No. | %
Characteristic odor from mouth 28 45.16
Froth or secretions at mouth and nostrils 37 5968
Stains around lips and nostrils 22 3548
Cyanosis 19 | 30.65
Soiling of clothes with vomitus 13 20.9Y
Subconjunctival Hemorrhage 01 01.61
Bite/Sting mark 06| 09.68
Signs of inflammation at the site of bite/sting kab6 | 09.68
Corrosion around oral cavity 01 01.61

Table No.1 reveals that out of 62 fatal cases efquong froth and secretion at mouth
and nostrils was the predominant external autopsling in 37 (59.68%) cases which was
followed by characteristic odor from mouth in 2&.6%) cases. Stains around lips and
nostrils were found in 22 (35.48%) cases, cyanasl® (30.65%) cases, soiling of clothes by
vomitus in 13 (20.97%) cases. Subconjunctival hehage and corrosion around oral cavity
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was seen in 1 (01.61%) case each. Bite/sting malissigns of inflammation at the site of
bite/sting marks were found in 06 (09.08%) cases.

Table No. 2: Distribution of internal postmortem findings in fatal cases of acute
poisoning. (n=62, M ultiple response)

Petechial Inflammatio

Corrosion hemorrhage | 1 and | Softening | Ulceration | Perforation
Organs 9€ | congestion

No | % No | % No | % No | % No | % No | %
E:Ophag 1 |161| 4 | 645 | 56/ 9032 1| 161 01 161 1 1.61
Stomach |1 |1.61| 26| 41.94| 60 96.77 1| 161 03 484 [1 161
small 19 196107 | 11.20| 43 6935 0 000 01 161 1 1.5l
Intestine
Large '\ | p00| 3 | 484 | 07l 1129 o0 000 Q0 000 D  0.00
Intestine

Table No.2 depicts that most common internal aytdpglings were inflammation
and congestion of mucosa of the stomach [60 (96)J#tlowed by esophagus [56
(90.32%)], small intestine [43 (69.35%)] and langkestine [07 (11.29%)].

Least common autopsy findings were corrosion of esaf esophagus, stomach and
small intestine, softening of mucosa of the esopland stomach, ulceration of mucosa of
esophagus and small intestine and perforation oplesyus, stomach and small intestine
which were found in only 1 (01.61%) case each.

Petechial hemorrhages were found on mucosa ofttmach in 26 (41.94%) cases
followed by small intestine in 7 (11.29%) caseqypdmgus in 4 (06.45%) cases and large
intestine in 03 (04.84%) cases.Softening of muasaa found only in the esophagus and
stomach in 1 (01.61%) case each.Ulceration wasdfaniostly in the mucosa of the stomach
in 3 (04.84%) cases followed by esophagus and smaktinal mucosa in 1 (1.61%) case
each.Perforation was found in esophagus, stomadhsanall intestine in 1 (01.61%) case
each.

Table No. 3: Distribution of fatal cases of Table No. 4: Distribution of edema and
acute poisoning according to congestion of petechial hemorrhage in lungs and brain

organs. (n=62, Multipleresponse) in fatal cases of acute poisoning. (n=62,
Multiple response)
Organs Congestion Edema Petechial
No. | % Organs hemorrhage
Liver 59 | 95.16 No. | % No. %
Spleen 60 | 96.77 Lungs |47 | 75.81| 8 12.90
Kidneys 60 | 96.77 Brain |61 | 98.39 13 20.97
Lungs 58 | 93.55
Meninges& Brain | 61 | 98.39

Table No.3 reveals that the maximum cases werertezpavith congestion of meninges &
brain [61 (98.39%)] followed by spleen and kidnegs60 (96.77%) cases each. In 59
(95.16%) cases the liver and in 58 (93.55%) cassgsl showed congestion.
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Table No.4 shows that edema of brain was reporteglli(98.39%) cases and edema
of lungs in 47 (75.81%) cases. Petechial hemordhagwe present in brain in 13 (20.97%)
cases and in lungs in 08 (12.90%) cases.
Table No. 5: Distribution of odor from mouth and stomach with its contents in fatal
cases of acute poisoning. (n=56)

Table No. 5 depicts that stomach and

Odor M outh ?:(S)rgoa:]ctr;qv;nsth its contents revealed kerosene like
No. 1% No. | % odor in 47 (83.93%) cases, garlicky

i 0,
Kerosenelike >6 | 4643 | 47 | 8393 odor in 4 (07.14%) cases and acetone

: _ ;
Acetone like 02 10357 | 021 0357 like odor in 2 (03.57%) cases. Odor

from stomach and its contents was

Garlicky go 00.00 | 04| 07.14 absent in 3 (05.36%) cases. Kerosene
Absent 8 50.00 | 03 | 05.36 like odor perceived from mouth in 26
Total 56 100 56 | 100

(46.43%) cases and acetone like odor

. in 2 (03.57%) cases. Odor from mouth
*Qut of 62 fatal cases 6 cases of snake bite Wekeis absent in 28 (50.00%) cases.

excluded for this table.

Discussion:

During the study period, total 557 cases of acoisgning were recorded. Thereafter
all the details of the findings of individual exaration were noted and statistically analyzed.
The results of the present study were compareddsulissed with available literature of
other similar studies in India and abroad.

Finding that froth or secretions at mouth and rigsiin 59.68% cases of the present
study, as observed in Table No.1 were similar tmystdone by Job Band Zariwala RE!
(after calculation) who reported froth from the rtfoun 63.28% cases and 35.94% cases
respectively. PillayV\? reported characteristic odor from mouth and cyandsi be a
common external autopsy findings which were coasiswith the present study. In spite of
extensive search we could not find other comparéibldings like stains around lips and
nostrils, soiling of clothes by vomitus, subconjaitvel hemorrhage, corrosions around oral
cavity in studies done by other authdisable No.1)

Findings of the present study i.e. inflammation amhgestion of mucosa of the
stomach in 96.77% cases and corrosions in 1.61%scas observed in Table No.2 were
comparable to study done by Job\@ho reported most common finding to be gastric
mucosal congestion in 76.33% cases and corrosibe 05.59% cases. In spite of extensive
search, we could not compare other findings likeg®al hemorrhages, softening, ulceration
and perforation of mucosa of esophagus, stomachll smd large intestine in the present
study with other studies due to non availabilitysofich findings in studies done by other
authorg(Table No.2)

In spite of extensive search we could not compardirfgs in Table No.3 in the
present study with other studies due to non avdéithabf organ wise variation of congestion
in studies done by other authors. Pillay®\feported congestion of organ to be common
internal autopsy finding in poisoning cases whikamparable to our studif able No.3)

Finding of pulmonary edema in 75.81% cases as wbdein Table No.4 in the
present study was comparable to studi/?done by $hbho reported pulmonary edema to be
in 90.16% of poisoning cases. Pillay\Wreported cerebral and pulmonary edema to be
common internal autopsy finding in poisoning casdsch was observed in 98.39% and
75.81% cases respectively in our study. In spitex@énsive search we could not compare
findings of cerebral edema and organ wise variatibpetechial hemorrhages in the present
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study with other studies due to non availabilitysoich findings in studies done by other
authors(Table No.4)

Our finding i.e. kerosene like odor from stomachkl & contents in 83.93% cases of

poisoning as observed in Table No.5 was in contast finding of the study done by
Zariwala RE'who reported that kerosene like odor of stomacherds to be in 1.80% cases
and this may be due to fact that that author diagsanother category of odor as insecticide
which included 46.40% cases which were commonlynsécticide poisoning and usually
contains solvent as petroleum derivative such asax which has kerosene like odor. Our
study finding of acetone like odor in 3.57% cases womparable with the study done by Job
c who reported it to be in 06.38% cases. In spitexténsive search we could not compare
distribution of odor from mouth due to non availapiof such finding in the studies done by
other workers(Table No.5)

Conclusion:
The study was conducted over the period of two syeduration from 01/09/2008 to
31/08/2010. During the study period, total 62 fatades of acute poisoning were recorded.

1.

Froth or secretion at mouth and nostrils was tlegl@minant external autopsy finding
which was followed by characteristic odor from nmoustains around lips and nostrils,
cyanosis, soiling of clothes by vomitus, bite hgtmark and signs of inflammation at
the site of bite/sting mark were common externalopsy findings in cases of
poisoning.

Most common internal autopsy finding was inflamrmatiand congestion, petechial
hemorrhages of mucosa of the stomach. Other irftatrtapsy findings were corrosion
of mucosa of esophagus, stomach and small intessmitening of mucosa of the
esophagus and stomach, ulceration of mucosa othagaop and small intestine and
perforation of esophagus, stomach and small imesti

Congestion of organs was common internal autopslyrfg in poisoning cases.
Cerebral and pulmonary edema were the common adtatriopsy finding in poisoning
cases.

Stomach contents revealed kerosene like odor inrmar number of cases followed
by garlicky odor and acetone like odor.
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Abstract

This hospital based prospective cross sectiondlysttas carried out over a period of
two years duration from 01/09/2008 to 31/08/201¢him Rural Medical College and Pravara
Rural Hospital, of Pravara Institute of Medical Swes, Loni, Taluka Rahata, Ahmednagar
(M.S) India to study outcome according to categamg type of poison in acute poisoning
cases. All admitted and brought dead cases of aaisening, cases of known and unknown
bites and stings from all age were included indhely. Total 557 cases of acute poisoning
were recorded out of which 62 (11.13%) cases wati.fThere was 100% recovery each in
household poisons, pharmaceutical drugs, planbpsifollowed by animal bites and stings
(96.86%). The recovery in cases of agrochemicalsopong was 88.26%. Fatality in cases of
ethyl alcohol poisoning was 66.66%, organochloimengounds 56.52%, combination of
organophosphorus&pyrethroid 16.67%, corrosives 7%.,6 snake bite (14.59%)
[Vasculotoxic snake bite and Neurotoxic snake lméses were 08.33 % and 06.26%
respectively] and organophosphorus 13.21 %. Thesgmt study helps to interpret the
outcome of poisoning in the rural area.
Keywords: Outcome of poisoning,Acute poisoning, Snake Kitting.

I ntroduction:

According to World Health Organization (WHO) remyriabout 3 million people
around the world consume poison every year, ouhem 2,20,000 deaths occur annually.
About 99% of these deaths occur in the developmgtries. Highest numbers of poisoning
cases are in Sri Lanka. Unfortunately India islagging mucH* The incidence of poisoning
is rising in India. More than 50,000 individualseddf poisoning every ye&f.As per the
Registrar General of India, more than one lakh @esq1,22,637) in the country lost their
lives by committing suicide during the year 200 @he commonest means adopted for
suicide was poisoning in 34.8% ca&dnsecticides and pesticides compounds have created
many serious problems, because most suicides inettent years have been traced to their
oral intake as they have been preferred becaudenfrapid action and knowledge of lethal
potency* ¥ In India, due to the relative ease with which posare available, cases of
human poisoning are commoner than they are in thet¥Snake bites has become a rural
and occupational hazards worldwide. Though it iglexted, but is a significant cause of
morbidity and mortality in tropical and subtropicaiuntries® Frequently reported mortality
of snake bite in India alone is over 15,000 peruartf’ and 40,000 to 60,000 per annum
worldwide (2.35%)%

The availability of various poisons and the prdsiog pattern of drugs are likely to be
the key determinants for the outcome of poisonimgnce it is of critical importance that
these factors be firmly established which in turfi tvelp to decide policies to reduce the
morbidity and mortality due to acute poisoning.t8e present study is undertaken to study
outcome according to category and type of pois@acute poisoning cases

Materialsand Methods:
This hospital based prospective cross sectionalysivas approved by Institutional
Ethics and Research committee of Pravara Instabtitéledical Sciences (PIMS), Loni and
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carried out over a period of two years durationmfr91/09/2008 to 31/08/2010 in the Rural
Medical College and Pravara Rural Hospital, of Brauvnstitute of Medical Sciences, Loni,
TalukaRahata, Ahmednagar (M.S) India, which isréaey care teaching hospital chiefly
catering to the demands of rural area of Ahmedr&agdjacent districts of Maharashtra.

All admitted and brought dead cases of acute paigpeases of known and unknown
bites and stings from all age were included in shedy. All cases of chronic poisoning,
poisoning cases admitted and referred to otheritadspabsconded cases, brought dead cases
without history ofacute poisoning, cases admittathout history of poisoning, bites and
stings were excluded from the study.

Comprehensive proforma for the study was designkithwcontains category and
type of poison along with outcome of acute poisgriases. Relevant data of the individual
poisoning cases was collected from medico lega<asgister of casualty, case papers from
concerned department, inquest, post-mortem repoiesnical analysis report after taking
informed consent from patient or relatives. Thea data was registered in a master chart.
Data was statistically analyzed using statistic#tveare SPSS Statistic 17 and Microsoft
Office Excel 2003. Data was analyzed in the formpefcentage (%) and proportion. Chi
square test was used as test of significance.élpe was < 0.05 then the difference in
variables was said to be statistically significamd if it was more, then difference in
variables was said to be statistically not sigaific Observations were presented in the
tabular form.

Results:
During the period of 24 months from September 2@08ugust 2010 total 557 cases
of acute poisoning were reported out of which 13@20) cases were brought dead.

TableNo. 1. Distribution of acute poisoning cases accor ding to outcome.

Recovered . Dt_aath Total
Brought dead Died during treatmenit Total deaths

No.| % No. % No. % No. % No. %

495| 88.87| 15 | 02.70 47 08.43 62 11.13 55700

The table No. 1 depicts that out of 557 cases @$gming majority of cases [495
(88.87%)] were recovered and discharged, 15 (02)7€&es were brought dead and 47
(08.43%) cases died during treatment. Total fatalite to poisoning was found to be in 62
(11.13%) cases.

Table No. 2: Outcome in acute poisoning cases accor ding to category of poison.

Category of Recovered Death Total
poison Brought dead | Died during T/t| Total deaths

No. | % No. | % No.| % No.| % No| %
Agrochemicals | 218 88.26 | 08 3.24 21 8.50 29 11.74 247 100
Industrial chem. | 01 | 50.00 | 00 0.00 01 50.0 01 50.00 Op 100
Household poison 28 | 100.0 | 00 0.00 00 0.00 00 00.00 28 100
Pharmaceuticals | 14 | 100.0 | 00 0.00 00 0.00 00 00.00 4 100

1
Animal bite/ sting| 185| 96.86 | 01 00.52| 05/ 02.62 06 03.14 11 100

Plant poisons 10 | 100.00 00O | 00.00 | OO | 00.00 00| 00.00 1d 100

Miscellaneous 04 | 66.67 | 01 16.67| 01 16.67 02 33.34 06 100
Unknown 35 | 83.33 | 03 07.14, 04 09.53 o7 16.67 42 1L00
Pending 00 | 00.00 | 02 11.76| 15 88.24 17 100.0 17 1LO0

7 = 28.494632, P = 0.0002, Significant
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Table No.2 revealed 100% recovery in poisoning doehousehold poisons,
pharmaceutical products and plant poisons. In dnimib@s and stings recovery was 96.86%
and in agrochemicals it was 88.26%. This differeimc¢éhe recovery rates was statistically
significant.

Table No. 3: Outcome in acute poisoning cases accor ding to type of poison.

Death

Recovered i i Total
SN Type of poison Bgoe?dht 2';%3#22,{9 Total deaths

No. % No. % No. % No. % No. | %
1 | Organophosphorus 92 86./®2 | 1.89| 12| 11.32 14 | 13.21| 106 100
2 | Organochlorine 10 43.4806 | 26.09] 07 | 30.43| 13 | 56.52| 23| 100
3 | Pyrethroid 22| 100.000 | 00.00{ 00 | 00.00{ OO | 00.00| 22| 100
4 | Organophosphorus 5 | g4 34 00 | 0o.00| 02 | 16.67| 02 | 16.67| 12| 100

and Pyrethroid

Formamidine

5 pesticide- Amitraz 81 | 100.0f 00 | 00.00| OO | 00.00] OO | 00.00| 81| 100
6 | Zinc phosphide 027 100j000 | 00.00; OO | 00.00| OO | 00.00| 02| 10(
7 | Corrosives 05 83.3300 | 00.00] 01 | 16.67| 01 | 16.67| 06| 10(
8 | Kerosene 24 100,000 | 00.00, OO | 00.00| OO | 00.00| 24| 10(
9

10 | Antiepileptic tabletf 02 100.000 | 00.00] 00 | 00.00{ 00 | 00.00| 02| 10(

11 | Haematinics 01 100J000 | 00.00; OO0 | 00.00{ OO | 00.00| 01| 10¢

)
)
)
Sedative tablets 04 100.000 | 00.00; OO | 00.00] OO | 00.00| 04| 100
)
)
)

12 | Antipsychotics 01} 100.000 | 00.00; OO | 00.00{ 00 | 00.00| 01| 10(

Analgesics and | 3 | 140 0 09 | 00.00| 00 | 00.00| 00 | 00.00| 03] 100
Antipyretics tablets

14 | Muscle relaxants 01 100,000 | 00.00] OO | 00.00f OO | 00.00| O1| 100

15 | Antihypertensives| 01 100{000 | 00.00 00 | 00.00{ 00 | 00.00| 01| 100

16 | Vasculotoxic snake 44 91.6700 | 00.00] 04 | 8.33| 04| 0833 48 100

11%

17 | Neurotoxic snake 30 93.7401 | 3.13| 01| 3.13 02 06.26 32 100
18 | Nonpoisonus snake 55 100.@0 | 00.00; 00 | 00.00{ 00 | 00.00| 55| 100
19 | Scorpion bite/sting 19 100{000 | 00.00] 00 | 00.00{ 00 | 00.00| 19| 100
20 | Unknown bite 37| 100.000 | 00.00, OO | 00.00| OO | 00.00| 37, 100
21 | Castor seeds 0O 100.@0 | 00.00; OO | 00.00] OO | 00.00| O6| 100
22 | Dhatura seeds 0 100.@0 | 00.00| OO | 00.00] OO | 00.00| 02| 100
23 | Ganja ( Cannabis)] 02 10Q.0M0 | 00.00, 00 | 00.00{ 00 | 00.00| 02| 100
24 | Unknown tablets 01 1004000 | 00.00; OO0 | 00.00{ OO | 00.00| 01| 100
25 | Carbamates 01 100.000 | 00.00f OO | 00.00| OO | 00.00| 01} 100
26 | Ethyl alcohol 01| 33.3801 | 33.33] 01 | 33.33] 02 | 66.66| 03| 100
27 | Food poisoning 03 1004000 | 00.00; OO0 | 00.00{ OO | 00.00| 03| 100
28 | Unknown 35| 833403 | 7.14| 04, 952 01 16.66 42 100

29 | Pending 00, 00.0002 | 11.76] 15 | 88.24| 17 | 100.00 17 | 100
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Table No.3 revealed 100% recovery in pyrethroigdmfamidine pesticide- amitraz,
zinc phosphide, kerosene, sedative tablets, algmu tablets, haematinics, antipsychotic
tablets, analgesics and antipyretics, tablets, laustaxant tablets, antihypertensive tablets,
non poisonous snake bite, scorpion bite (stingknawn bite, castor seeds, dhatura seeds,
ganja (cannabis), unknown tablets, carbamatesaotidoisoning .

Fatality of 66.66% was seen in cases of ethyl akolk6.52% in cases of
organochlorine compounds and 16.67% each in cdsesrmsives and poisoning due to
combination of organophosphorus&pyrethoid.

Fatality of 13.21% was seen in cases of organoptureg and 14.59% in cases of
snake bite [Vasculotoxic snake bite (08.33%) andrid®xic snake bite (06.26%)].

In 16.66% of deaths the poison remained unknowrnresults of analysis of viscera is
still pending in 17 deaths.

Discussion:

The results of the present study were comparedimedssed with available literature
of other similar studies in India and abroad. Dgrihe study period, total 557 cases of acute
poisoning were recorded.

As per Table No.1 fatality found in the presendgtwas 11.13% which was less as
compared to fatality stated by Bhatkule BRand Sinha US et &f'who reported it to be
14.9% and 33.69% respectively. This may be dueatd that this Pravara Rural Hospital,
Loni is a tertiary care teaching hospital andtigsaged in a rural area itself and hence easy and
faster approach to this nearer hospital and sedhly treatment may have reduced fatality in
the present studyTableno.l)

As observed in Table No.2, maximum recovery seendtims of household poisons,
pharmaceutical products, plant poisons may be ddact that these poisons were less toxic
or may have been taken in smaller quantities. Higbeovery observed in victims of animal
bites and stings categories of poison may be duadothat the Pravara Rural Hospital is
situated in the village in the rural area so vistiof animal bites and stings may have got
early treatment. Another reason may be due toabethat we have included non poisonous
snake bite cases also in the present study.

As seen in Table No.2, recovery in victims of adpemicals and animal bite & stings
categories of poison in the present study was 88.26/d 96.86% respectively. Similar
findings were observed in study done by Wananukifiw Thailand who reported recovery
with agrochemicals i.e. pesticides (90.00%) andnahbite and stings (94.10%). There was
100% recovery due to household poisons, pharmaegydroducts and plant poisons in the
present study but Wananukul &keported it to be in 99.00%, 98.30% and 95.90% ase
respectively.

Highest fatality in the category of the poisons sdaesults of analysis are still
pending may be due to the fact that in fatal cadgmisoning we identified the final poison
and its category only after the chemical analysort (even though there is some specific
history, clinical diagnosis) which is pending in 1@ases. The second highest
fatalitypercentage found due to industrial chensicahy be due to fact that we found only
two cases of strong corrosive poisoning of whicle aiied and it may be because of its
capacity to cause severe local damage as compactddr categories of poisons.

In the miscellaneous group which contains mosthef tases due to ethyl alcohol
poisoning, higher fatality may be due to fact tlle#se cases were presented late because
victims consumed alcohol in the night and when tilielynot wake up and respond to family
members in the morning then only they were broughtto the hospitals leading to late
treatment.
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Higher fatality in unknown category of poisons mbhg due to fact that exact
treatment or specific antidote might not have bgigan due to unknown status of poison.

Higher fatality in agrochemicals category of poisanay be attributed to fact that
these poisons were taken with suicidal intentiomd s0 the quantity consumed was more

(fatal) as compared to poisons in other categofieable No.2)

Table No. 4: Comparison of outcome according to type of poison in acute poisoning
caseswith other studies.

Fatality %
Sr.No Type of poison Present | Chaudhary BL| Sinha US| KD Chavan| Tauarani NG
study et al” et af*® et af*® et al*®
1 | Organophosphorus 13.21 27.9 32.65 15.12 14.0
2 | Organochlorine 56.52 21.6 11.11 16.12 00.0¢
3 Pyrethroid 00.00 - - - 00.00
4 | Organophosphorus and 16.67 - - - 00.00
Pyrethroid
5 Formamidine pesticide- 00.00 - - - 00.00
Amitraz
6 | Zinc phosphide 00.00 33.35 38.10 - 00.00
7 Corrosives 16.67 - 16.67 00.00 12.90
8 Kerosene 00.00 - - - 00.00
9 Sedative tablets 00.0G - - 00.00 00.00
10 | Antiepileptic tablets 00.00 - 00.00 - -
11 | Haematinics 00.00 - - 00.00 -
12 | Antipsychotic tablets 00.00 - - 00.00 -
13 | Analgesics and 00.00 - - 00.00 -
Antipyretics tablets
14 | Muscle relaxant tablets 00.0( - - - --
15 | Antihypertensive tablets 00.00 - - - -
16 | Vasculotoxic snake bite 08.33 - - -
17 | Neurotoxic snake bite 06.26 05.60 - - -
18 | Non poisonous snake 00.00 - - -
bite
19 | Scorpion bite (sting) 00.00 - - - -
20 | Unknown bite 00.00 - - - -
21 | Castor seeds 00.0( - - - -
22 | Dhatura seeds 00.0( - 20.00 - -
23 | Ganja ( Cannabis) 00.0C¢ - - - -
24 | Unknown tablets 00.00 - - - -
25 | Carbamates 00.00 - - - -
26 | Ethyl alcohol 66.66 28.57 25.00 - -
27 | Food poisoning 00.00 - - - 00.00
28 | Unknown 16.66 23.80 05.13 40.00 00.00
29 | Pending 100.00 - - - -

to pyrethroids, formamidine pesticide- amitraz,czphosphide, kerosene, sedative tablets,

As observed in Table No.3, maximum recovery was $e&ictims of poisoning due
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antiepileptic tablets, haematinics, antipsycho#éibleéts, analgesics and antipyretics tablets,
muscle relaxant tablets, antihypertensive tablets, poisonous snake bite, scorpion bite,
unknown bite, castor seeds, dhatura seeds, gamadbis), unknown tablets, carbamates and
food poisoning. This may be due to fact that thesmsons were less toxic or the victims
might have been exposed to smaller quantities sbpous substance.

Most of the above mentioned pharmaceutical drugghtmot have been taken in the
fatal quantities. In cases of non poisonous snélke corpion bite (sting) or unknown bite
the recovery was much higher because the snakes m@r poisonous and in cases of
scorpion and unknown bites the venom was mild &oacor might have been injected in
lesser quantities. Recovery was also higher inctises of poisoning due to castor seeds,
dhatura seeds, kerosene and food poisoning as these were accidental and exposure to
these poisons may not be in the fatal quantities.

Higher fatality in the pending group of poisons nieeydue to fact that in fatal cases
of poisoning we could know the exact poison onlfierathe chemical analysis report (even
though there is some specific history, clinicalgiasis) which is pending in 17 cases.

Fatalities in cases of ethyl alcohol poisoning rhaydue to the fact that these cases
were presented late because victims consumed alaohibe night and when they did not
wake up and respond to family members in the mgrtinen only they were brought up to
the hospitals leading to late treatment.

Higher fatality found in cases of poisoning due dmganochlorine compounds,
combination of organophosphorus&pyrethroid compaundand organophosphorus
compounds may be due to fact that these poisons taken with suicidal intentions and so
the quantity consumed was more (fatal) and thes®pe are more fatal as compared to other
poisonous compounds.

The fatality in cases of corrosive poisoning maybkeeause of its capacity to cause
severe local damage as compared to other typesisins.

Higher fatality in victims of unknown poisons mayg llue to the fact that exact
treatment or specific antidote may not have beeargdue to unknown status of poison.

Higher fatality due to snake bites [Vasculotoxialee bites and Neurotoxic snake
bites] may be due to the fact that most of the £asay have occurred in the late evening or
night time so shifting of victims to hospital miglhtave been delayed leading to late
treatmen{Table No.3)

Conclusions:

1. During the study period, total 557 cases of aceisgning were recorded out of which
62 cases were fatal i.e. total fatality due to equbisoning was found to be in 62
(11.13%) cases.

2. There was 100% recovery each in household poigoimarmaceutical drugs, plant
poisons followed by animal bites and stings (96.86%he recovery in cases of
agrochemicals poisoning was 88.26%.

3. Fatality in cases of ethyl alcohol poisoning was6666, organochloine compounds
56.52%, combination of organophosphorus&pyrethrb&l67%, corrosives 16.67%,
shake bite (14.59%) [Vasculotoxic snake bite andirb®xic snake bite cases were
08.33 % and 06.26% respectively] and organophosishii3.21 %.
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Casereport
AN UNUSUAL COUPLE SUICIDE: A CASE REPORT
Dr. SH Bhosle, Dr. MD Dake, Dr. NP Zanjad, Dr. Hwdbole

Abstract:

Murder-suicide and suicide pact episodes have asfiaing impact on society. These
episodes most commonly involve spouses. The ddatzhnewly married young couple within
very short period raises doubt of murder-suicidswcide pact and is very interesting from the
perspective of autopsy surgeon. In this report wseussed an autopsy case of couple suicide
brought with alleged history of murder-suicide. Ttherough detailed autopsies finally conclude
the cause and the manner of death.

I ntroduction:

Suicidal deaths are important social health problErery day in India many persons
lose their life by committing suicide because ofysibal, social, economic and emotional
reasons The death of young married couple usually rassepicion of either murder-suicide or
suicide pact. The episodes of dyadic death & saipidct not only had devastating effect on the
families involved, but also have psychological imipan society. Murder-suicide is defined as
lethal event in which an individual kills anotherdacommits suicide immediately or within short
period. Most murder-suicides are spousal /consortialolwing a man killing his wife,
girlfriend, ex-wife, or ex-girlfriend

Suicide pact is defined as mutual agreements betiwee or more people to end their
lives at the same time and nearly always in theesplacé. The suicide pacts almost always
involve people well known to each other, mostlydms/or spousésCases of murder-suicide and
suicide pact generate interest in the media an@dlacediscussed in the medical literature. Here
we present an interesting case of death of newlyietacouple brought as suspected murder-
suicide which later turned out to be suicide byewfidllowed by suicide by husband after one
day. The case cannot be categorized under suieicteag the causative /precipitating factors for
committing suicide in both cases were different afs it occurred at different times. We also
discussed circumstances and psychosocial chasttemf the couple suicide.

Case Report:

The dead bodies of a newly married couple weredirbfor autopsy with alleged history
of murder of wife followed by suicide of husbandelcouple was originally native of Andhra
Pradesh and migrated to Nanded (Maharashtra) femthe@go in pursuit of job. The neighbors
narrated about frequent quarrels between the camuelso informed that couple had quarrel in
the morning on the day of woman’s death. The hushelephonically informed news of death
of his wife to their parents, but didn’t inform Ra. He preserved the dead body in portable cold
chamber as it was not possible for their relatiieeseach Nanded immediately. On arrival of
their parents one day after the incidence, he testréne story of sudden unconsciousness and
death of his wife. Parents of deceased female stexpsome foul play regarding death of their
daughter and immediately rushed to police statiofiié a complaint. By the time police reached
the scene of crime, the husband committed suigydeainging in the bedroom, while his parents
were in outside hall. Both bodies were sent them dotopsy to Department of Forensic
Medicine, Dr. Shankarrao Chavan Government Medicdllege, Nanded (Maharashtra).
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Autopsy Findings:

Female- The deceased female was moderately built. The b/ very cold & showed pink
colored lividity due to preservation in cold chamb@n external examination, five to six days
old multiple horizontal, parallel and superficiakcisions were present over front of left wrist.
There was no any fresh injury over body. On intemxamination, stomach showed about 200
ml of brownish fluid material with insecticidal stheand the mucosa was congested,
hemorrhagic & also eroded at places. Viscera weesgoved for chemical analysis which
revealed insecticidal compound.

Opinion asto cause of death: Insecticidal Poisoning.

Manner of death: Considering the autopsy findings and Police repodnner of death was
most likely ‘Suicidal’

Male- The deceased male was moderately built. Greenembloylon rope was seen around neck
with running noose at right sub-mandibular regidhe dried salivary stains were observed
passing downwards from left angle of mouth. Obliqgr@oved ligature mark above the level of
thyroid prominence was present over neck correspgni nylon rope with knot impression
below right angle of mandible. Apart from ligaturark over neck, five to six days old multiple,
horizontal, parallel and superficial incisions weresent over front of left wrist. Sub pleural and
sub pericardial petechial hemorrhages were pregdinargans were congested and dark fluid
blood was present in heart & large vessels. Noirteynal injury was found. Stomach contained
100 ml brownish fluid material without any peculgamnell.

Opinion asto cause of death: Asphyxia due to Hanging.

Discussion:

The rate of suicide varies greatly from countryctuntry, with the greatest burdens in
developing countries. Suicide is the result of ipiétfactors, although one factor is eventually
identified as the main causative/precipitating dactin the present case during postmortem
examination of wife, we found insecticidal compoundtomach of the deceased female without
any signs of struggle which indicates strong paliyitof suicidal manner of poisoning. The
frequent quarrels in couple indicate marital digh@my which is one of the most important
reason of suicide in married pedbl®resence of multiple superficial, old incisiongep left
wristsgof the couple signified previous self-hartieh is also a major risk factor for committing
suicide.

In present case, as the husband was the only witfdss wife’s terminal condition and
also knew the circumstances of her death; he ntighdaware about consumption of insecticide
compound by her. In such cases of poisoning manggievidences of poisoning are found at
place of incidence in the form of vomiting or empitgttles of poison. But in present case no
such findings were present at the crime scene. Mgkt be due to delay in reporting the case to
police and evidences of poisoning might have besnorved by the husband to hide cause of
death in an attempt to avoid further legal conseqges. Domestic quarrels between them were
known to parents of the couple as a result of whiehhusband tried to conceal the actual cause
of death of his wife to anyone; but, it was revdade autopsy being insecticidal poisoning.

The death of newly married young female alwaysesaisuspicion. Parents of female
rushed to police station to inform police and ldumomplaint. Suicide by males facing legal
consequences following death of their wives is kn@lenomenon and not a rare occurrence. In
present case, parents of wife rushed to policéost& lodged complaint. The fear of impending

2
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legal action was triggering/precipitating factor tmmmitting suicide by husband. This results in
clustering of suicide in family over very short joet. Agerbo B suggested from his study that,
the suicide or mental illness of a spouse imposes@vironmental rather than a genetic
influence.

Hawton et & reported that most people who die by suicide hassehiatric disorders,
notably mood, substance-related, anxiety, psychaitd personality disorders. However
psychiatric disorders are not reported being meéson for suicide in developing counttigdn
the present case the relatives did not report agghpatric illness, or any suicidal behavior was
known in both of them. The information given by grais may not be accurate as the relations
and/or friends attending the inquest might not W@jeuf a psychiatric illness was present, due to
the stigma attach@dBut on autopsy we found old superficial tentatiugs on left wrist of
husband & wife indicating suicidal attempt and/tiemation seeking personality trait.

In present case the couple had migrated to Mah@safdw months ago for earning and
now living away from other family members. The lange used by people in Maharashtra for
social interaction is different from their mothengue. As a result of these things they might be
socially isolated and no close one was availablshare their disputes/emotions and counsel
them to solve their problem. The counseling anctipsyrist’s intervention might have helped
the couple to deal their problems and could hawéded suicides in both.
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A REPORT OF DYADIC DEATH WITH MOTHER ASPERPETRATOR
Dr. RK Gadhari, Dr. NA Devraj, Dr. AG Pathak, DriMKChaudhari

Abstract-

Murder-suicide also referred to as homicide-s@icit dyadic death referred to an
incident where a homicide is committed followed Iperpetrator’'s suicide almost
immediately or soon after the homicide. Homicidesisles are relatively uncommon and
vary from region to region. This is a report of @micide-suicide of a mother and her 2
children below 5 years of age.

Keywords- dyadic death, homicide-suicide, drowning.

I ntroduction

Murder-suicide also referred to as homicide-sl@cor dyadic death referred to an
incident where a homicide is committed followed Iperpetrator's suicide almost
immediately or soon after the homicide. Homicidessles are relatively uncommon and
vary from region to regidrf® So in situations, where murder has occurred amggprator
has found dead at the scene, the most likely siceisathat this represents homicide-suicide
or dyadic death*® Marzuk et al classified murder-suicide as a haeidollowed by the
suicide of the assailant within a week, typicalesahere the victim and assailant are known
and suicide of the assailant rapidly follows thiéirig of the victim®. The Hanzlick-Koponen
typology has the following special classificationshich can be divided into 2 broad
categories: single victim and multiple victim ev&rit

Drowning is form of death in which the atmospheiiicis prevented from entering the
lungs due to submersion of the body in water or @fwer fluid medium. Sometimes people
who commit suicide by drowning tie their hands &et together or attach heavy weight to
their person before plunging into water. Injuries generally absent but may be found on the
body coming accidentally into violent contact witthard object during a fall in the wdter
Majority of deaths due to drowning are either byaanident or by suicide

Casereport-

A 26 year old married Hindu female committed siecby drowning after killing her
2 sons aged 4 years and 2 years respectively bwithg them in the well water. Bodies were
brought for postmortem examination at Governmendivi College, Dhule.

Postmortem findings in mother-

1. External examination- clothes were intact and Weinds and legs not tied. Cyanosis was
present over finger nail beds. On pressing thetclgsical froth of drowning (white,
lathery, tenacious, copious, blood tinged) oozetl foom nostrils. No injuries were
present.

2. Internal examination- Larynx, trachea and bronckrevintact; mucosa was congested
and showing fine white froth. Both lungs were ittaongested, voluminous, heavy and
edematous. Rib markings present over surfaces tif lnags. On cut sections of both
lungs showed blood tinged froth oozing throughdtesurfaces of lungs. Weights- right-
500gm, left- 450gm. Stomach was intact, contairmuaB50cc watery fluid, no peculiar
smell, mucosa congested. No injury to internal nsg&Jterus was non-gravid. No disease
pathology was present.
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Photo 1- autopsy photograph of perperaﬂ@hoto 2- autopsy photograph of lungs
mother showing frothy fluid oozing from bronchi

3. Blood and viscera samples were preserved for clenaicalysis. Report of chemical
analysis did not reveal any poison in the samples.

Based on postmortem findings and report of chenaacalysis cause of death was given as

asphyxia due to drowning.

Postmortem findings in son aged 4 years-

1. External examination- clothes were intact and Weinds and legs not tied. Cyanosis was
present over finger nail beds. Typical froth of wining (white, lathery, tenacious,
copious, blood tinged) was oozing from nostrils.iNjaries were present.

2. Internal examination- Larynx, trachea and bronckrevintact; mucosa was congested
and showing fine white froth. Both lungs were infaongested, voluminous, heavy and
edematous. Rib markings present over surfaces tif lnomgs. On cut sections of both
lungs showed blood tinged froth oozing throughdtesurfaces of lungs. Weights- right-
250gm, left- 200gm. Stomach was intact, contaireuaftOOcc watery fluid, no peculiar
smell, mucosa congested. No injury to internal nsga

3. Blood and viscera samples were preserved for clanaicalysis. Report of chemical
analysis did not reveal any poison in the samples.

Based on postmortem findings and report of chenaoalysis cause of death was given as

asphyxia due to drowning.

Photo 3- autopsy photograph of victim sdﬁhot 4- autopsy photograhf cut section of
aged 4 years with froth at nostrils victim’s lung: frothy blood tinged froth
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Postmortem findings in son aged 2
years-

1. External examination- clothes
were intact and wet. Hands and legs not
tied. Cyanosis was present over finger
nail beds. Typical froth of drowning
(white, lathery, tenacious, copious,
blood tinged) was oozing from nostrils.
No injuries were present.
Internal examination- Larynx, trachea
and bronchi were intact; mucosa was
congested and showing fine white froth.
Both lungs were intact, congested,
voluminous, heavy and edematous. (Photo 5- autpbstograph of victim son aged 2 years
with pulmonary edema) Rib markings present ovefases of both lungs. On cut sections of
both lungs showed blood tinged froth oozing throdlyd cut surfaces of lungs. Weights-
right-220gm, left- 170gm. Stomach was intact, cmstabout 150cc watery fluid, no peculiar
smell, mucosa congested. No injury to internal nsga
2. Blood and viscera samples were preserved for clanaicalysis. Report of chemical
analysis did not reveal any poison in the samples.
Based on postmortem findings and report of chenaoalysis cause of death was given as
asphyxia due to drowning.

Discussion:

In these cases a bizarre dyadic death was pegubtby a married lady who was
housewife, and was from lower socioeconomic stratsjding in a small village. She
committed suicide immediately after throwing heisé@ns into the well. The postmortem
interval was same (6 to 12 hours) in all the 3 deadies. History revealed that she was not
under any kind of psychiatric treatment. No suicitige was found. History of marital
guarrels/cruelty to married lady regarding dowrysvpsesent. So, it was found that she was
under some kind of stress since a week beforedigectevent. Her husband who was a daily
wage worker used to earn a meager income and wabkddic. She used to live separately
from her in-laws. After we issued the postmorterporé the police authorities recorded a
case under 306 IPC for abetment of suicide andosedi98 of IPC for cruelty towards
married woman against her husband and in-laws andsa of murder of her 2 children
against her under section 302 of IPC.

Table 1. showing details about victims, accused and cause of death-

Perpetrator | Relationship of victim with | Cause of death

per petrator victim per petrator
Mother Elder son Younger son Asphyxia due tg Asphyxia due tQ
(26 years) | (4 years) (2 years) drowning drowning

Milroy et al had reported that of 52 cases of hmda-suicide pact studied, common
causes are breakdown in a relationship (46%), rhelinass (21%), physical ill-health
(11%), financial stress (10%) Bossarte et al observed that shooting (80.4%)psiveapon
injuries (11%), hanging (6%), poisoning (4%), f&lbm height (3%), burns (1%) and
vehicular injuries are common methods of suicideerpetrators of dyadic deatt§ In the
Indian scenario financial burden and marital disi@ry are the principal reasons for dyadic
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deaths. Such suicidal tendencies are now commeely & farmers due to agrarian crisis and
unemployed youths making them vulnerable populalitit? Bardale et al reported 2
different cases of dyadic deaths in which perpetratere married mothers who committed
suicide by drowning in water and killed their clndd aged 18 months and 6 years by
throwing them into the waters respectiVélyThe reason being family dispute and financial
hardship similar to our case report. Gupta St Bhawane SG et &land Gupta BD et &
had described homicide-suicide episodes involviaderas a perpetrator but only few reports
with mother as perpetrator had been publi$hEdin our case the perpetrator killed not one
but two immediate family members.

When comparing homicides with dyadic deaths, mefesuggests that the perpetrator
is more likely to commit the later when the motigerelated to possessiveness, jealousy,
sickré%ss or stress and these incidents are maly lik be premeditated than a homicide
alone®.
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Review Article

E-LEARNING FOR MEDICAL EDUCATION IN INDIA: A REVIEW
Dr. SS Kadam, Dr. P Wani, Dr. S Akhade

Abstract:

With the shortage of trained faculty and increasenumber of medical students in
India, Online resources can reach out across timdespace barriers. E-learning is the use of
Internet technologies to enhance knowledge andpeénce. E-learning is also called Web-
based learning, online learning, distributed laagni computer-assisted instruction, or
Internet-based learning. E-learning technologidsrdéarners control over content, learning
sequence, pace of learning, time, and often mat@ying them to tailor their experiences to
meet their personal learning objectives. In theefat severe faculty shortages in resource-
constrained countries, medical schools look toagdieg for improved access to medical
education. The integration of e-learning into ncatieducation can catalyze the shift toward
applying adult learning theory, where educators| wib longer serve mainly as the
distributors of content, but will become more inxed as facilitators of learning and
assessors of competency. The current article dissuthe emergence of E learning in
medical education, its components, and tools oéaning, focusing on the merits and
demerits of E learning. The article also discuskesintegration and the future of e learning
in medical education

Key words: E-learning, medical education, technology

Introduction:

Learning is the sharing or transfer of informatlmetween two parties he role of a
doctor is to be an organiser, communicator andaghst in the following five activities:
health promotion, disease prevention, treatmentthef diseased, rehabilitation of the
recovered, constant learninf) Today's medical educators have different cha#ieng
compared to previous generation in teaching toonds physicians. In the recent times ,
rapid changes in health care delivery system andiraxs in medicine have increased
demands on academic faculty, resulting in less fonéeaching than has previously been the
case? Current health care delivery and medical educatimtem , is shifting its focus from
acute care institutions to community-based settingsditional instructor- centered teaching
iIs moving towards a learner-centered model thas pearners in control of their own
learning. These recent changes toward competersgdbaurriculum emphasize the learning
outcome, not the process, of educatfdrE-learning refers to the use of Internet technielog
to deliver a broad array of solutions that enhadtrevledge and performand®. E-learning
can be used by medical educators to improve theieity and effectiveness of educational
interventions in the face of the social, scientiiand pedagogical challenges noted above. It
has gained popularity in the past decade; howeétgeuse is highly variable among medical
Esst):(gools and appears to be more common in basiececmourses than in clinical clerkships.

The current article reviews the state of e-learnmgnedical education by outlining
the following: history, the components and toolsitearning, its merits and demerits. The
article also discusses the integration and thedudfie learning in medical education.
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History of E- learning:

The letter ‘e’ in e-learning stands for the worde@ronic’. E-learning pioneer
BERNARD LUSKIN (2001) explains ‘e’ as exciting, egetic, enthusiastic, emotional,
extended and educational. E-learning is internablad learning. It is a store house of
(e7§jucation, information, communication, trainingptmedge and performance management.

E-learning encompasses a pedagogical approachytheally aspires to be flexible,
engaging and learner—centred; one that encouragegdtion (staff-staff, staff—student,
student—student), and collaboration and commumicati often synchronously or
asynchronously. ® The Internet is an infrastructure connecting com@mu by
telecommunication, i.e. the Internet is a world poter network. This literally means that
this is the biggest network in the world connectimijions of PCs, local (LAN) and wide
(WAN) are networks in a single network. The Intéroan be defined as a work computer
information network, consisting of a large numbédr smaller interconnected computer
networks, enabling information transfer between potars in a network. Therefore, the
Internet could be defined as a network of all nekso In the second half of the®2@entury,
at the time of strained relations between the East the West, it was this constant
apprehension of possible war that gave birth tesard to be ahead of the opponent and gave
the world various products and technological innioves which would never have been
possible had the Cold War not taken place. Thuseshistorians think the Internet is one
more beneficial fall-out of the War. The Interneasvestablished in 1969, when ARPA
(Advanced Research Projects Agency) founded arahded by the American government
within the USA Ministry of Defence, was assignedhwa task to redesign the manner in
which computers function. The result of this wor&sathe creation of ARPANET - the first
computer network. ARPANET was originally designear fenabling high efficacy in
communication among the USA research centres, tsiies and governmental
organisations and soon grew into an internatiorevark available to one and all. The
development of the Internet as a global networkngrily depended on the development of
communication means. Invention of the telegraplepteone, radio and computer was the
basis for Internet creation.

The Internet development can be viewed in the falg chronology:

« 1969 — the USA Ministry of Defence builds the fitest network and ARPANET is
created;

« 1971 — Ray Tomlinson creates the first programnreefectronic mail and e-mail is
created;

« 1972 —Telnet is developed which allows work oratis computers;

« 1973 — FTP (File Transfer Protocol) is establistiuch becomes the standard for data
transfer within the network;

« 1979 — USENET news server network with thematiagsos created;

« 1983 — TCP/IP protocol is standardised and the téNRMERNET’ as a name for a
‘network of all networks’ is first used;

«+ 1986 — NNTP (Network News Transfer Protocol) becenthe standard for the
connection between news servers connected in tlENES network on the Internet;

« 1989 - the number of computers exceeds 100,000.

« 1991 - WWW (World Wide Web) is developed, and thenber of computers connected
to the Internet exceeds 1,000,000.
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Internet use became necessary in health care ds amel in one of expert medical

magazines the following message was publisheddotods “Get online—or get left behind”.
(9) (10) (11) (12) (13).

Typesof e learning:

There have been two common e-learning modes: distégarning and computer-
assisted instruction. Distance learning uses in&bion technologies to deliver from a central
site, instruction to learners who are at remotations. Computer-assisted instruction (CAL)
uses computers to aid in the delivery of stand@lowltimedia packages for learning and

teaching™?

Toolsin e- learning:

Creating e-learning material involves developmefit contents which can be
managed, delivered, and standardized. This invdiaedware & software components.
Hardware

Web Server: A Computer that can run a computerraragesponsible for accepting
HTTP (Hypertext transfer protocol) requests frombveients known as web browsers, and
serving them HTTP responses along with optiona dahtents, which usually are web pages
such as HTML (Hypertext markup language) documants linked objects like images. At
the student end, apart from standard Internet kemysnultimedia appliances like headset,
web cam may be optionally required.

Software

a. A solution stack of software, usually free and openrce software (FOSS), used to
run dynamic Web sites or servers. Examples - Lin®@perating System Apache -
Apache Web Server MySQL - Database Management i8y$atabase Server) PHP
- Hypertext Preprocessor (Scripting Language)

b. Learning Management System: Commonly used free omes: Moodle
(http://moodle.oryyand a Tutorlfttp://atutor.cd/.

c. Free lesson construction software to build a tewghwebsite: like Hot Potatoes:
(http://hotpot.uvic.cg/

d. Blog Publishing System: A commonly used free one WordPress
(http://wordpress.orgy is a blog publishing system written in PHP. Adita is stored
in a MySQL database.

e. Wiki software: A commonly  used free  one IS MediaWik
(http://www.mediawiki.org/wiki /MediaWiKJ, which is a web-based wiki software
application used by all projects of the WikimeduRdation, and many other wikis,
including Wikipedia and Citizendium.

f.  Videoconferencing (Desktop): a PC or laptop canubed for videoconferencing
using the freeware Skype or Dimdim.

Human Resour ces

a. Content Developers: Subject or Domain Experts -j&abMatter Experts - they
would decide on the actual content (text, slideshaudios, still images, videos - of
lectures or of procedures, blogs, wikis, podcastsailing lists or even
videoconferencing units). For more advanced meditsltutes, the course may be
connected with the Hospital Information System, FBAQPicture archiving and
communication system) and EMR (Electronic medieabrds).

b. Web administrators: To design, develop and maintagdate) the site. They should
be ably supported by the Network administratorghefinstitute.
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c. Instructors / Tutors / Mentors: To monitor and sistie day to day progress of the
students - they may or may not themselves be codemlopers (*>®)

Meritsof E learningin Medical Education

* No time is spent commuting to class and the coucsesbe availed from physically
remote locations, provided Internet connectivitpiissent.

* No travel costs are involved.

* One can have a job or pursue some other interdsks ane attends such courses.

* One can learn when one needs it (Just-In-Time snchronous’, as well as
"asynchronous' - where the students interact with the other etisl or faculty at different
times).

* One can learn at one's own pace.

» Instructions can be more customized and flexible.

» Can increase student to student interactiors,peer group learning and higher comfort
level.

» Can lower costs for both learning providers andnizations that need training

» Can offer lower costs for students than in tradaigprograms

» Additional benefits include learning new technotsyand technical skills

In a nutshell, it may be termed as “right knowledg¢he right time in the right way”.

Demerits of e-learning in medical education

* Instructors need to learn to be effective onlinstrictors and to convert face-to-face
contents online. Confidence and attitude are likelgievelop over time and training.

* Need for suboptimal Time management (by both stisd@md faculty).

* Internet Connectivity and / or Access problems.

* More time consuming for instructors to provide ndualized feedback (because more
learners are often actively involved).

* Equipment needs of students and learning providievs)ving the cost and adaptability
to new technology, as well as, overcoming mundardlems like virus, spam and
phishing attacks.

» Need for ongoing technical training and suppoteafners and instructors.

» Academic honesty of online students is difficultonitor.

* Need for various types and effectiveness of assassm

» Lack of face to face interaction.

» Equality of access to learners of all backgrounab@arts of society.

* Requires new skills and responsibilities from leasn

» Does not provide many social aspects of a true aaroptraditional classroom.

« Waning enthusiasm and ignoran¢@®°)

I ntegrating e-L earning into medical education

The integration of e-learning into existing medicatriculum requires a well-devised
plan that begins with a need assessment and cascluith the decision to use e-learning. In
medical education content can be delivered eithgrctwonously or asynchronously.
Synchronous delivery refers to real-time, instrudéal e-learning, where all learners receive
information simultaneously and communicate directlyith other learners. With
asynchronous delivery, the transmission and receiptinformation do not occur
simultaneously. The learners are responsible faringatheir own self- instruction and
learning. The instructor and learners communicategue-mail or feedback technologies, but
not in real time®”
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Blended learning combines e-learning tools withditranal classroom learning to ensure
maximum effectiveness. It offers-

1. Face to face interaction thereby leading tagasdenefits.

2. Personalized system of instruction which reggiminimum interaction.

3. Improved retention and reinforcement throudlovo-up mechanism on the web.

4. Highly flexible based on the learning style el level of audience.
Evidence suggests that blended -learning is mdi@esft in most cases because learners gain
knowledge, skills, and attitudes faster than thiotrgditional instructor-based methods. This
efficiency translates into improved motivation gretformance. 2%

Futureof e-learning in medical education
Training of physicians in the 21st century requi@snew focus on emerging

competencies. With the ACGME's (Accreditation Caun€ Graduate Medical Education)

mandate required of all U.S. residency traininggpams, residents have to demonstrate their

competence in six core areas, including: (1) patare, (2) medical knowledge, (3) practice-

based learning and improvement, (4) interpersonadl @ommunication skills, (5)

professionalism, and (6) systems-based practicerelts an increasing need to restructure

medical education from a knowledge-based towammm@petency-based medicine.

The current e-learning integration in medical ediocacan target the following competence

skills in future physicians:

« Patient-centred communication skills

« Competence in providing culturally sensitive care

- Exhibiting professionalism in all aspects of a pbin's life

« Exercising evidence-based decision making

- Patient safety/medical error reduction

+ Inter-professional team care

« Life-long learning

« Continuous self-assessment

- Improving practice performance

« Evidence-based critical thinking and clinical re@sg

- There are three e-learning modalities that proraigesat potential for innovative training
in the future. These modalities include: (1) simiola technology; (2) synchronous
learning delivery; and (3) Web-based or videocaieing for standardized patient-based
training. ??#®

Conclusion

The interface between educational technology andicgaksciences is integral and
symbiotic. Innovations in e-learning technologiesnp towards a revolution in education,
allowing adaptive and collaborative learning by k& ners and transforming the role of the
teacher. The advent of information technology amwhrmunication (ITC) leads to significant
developments in the field of health and have défiérimpacts on professional practice, the
experience of patients, management and organizafibealth system.
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