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ABSTRACT
Every deaths resulting from poisoning has to be investigated to establish cause of death. Difficulties

in clinical diagnosis of poisoning cases is well known because many a time they present with non specific
symptoms and signs or the features may simulate natural disease process. Same with Forensic Pathologist
as many times postmortem findings are nonspecific. Some poisons are retained in the body for long time
after deaths while others may be rapidly destroyed during metabolic activity. This study was undertaken
to find out effect of survival time on the postmortem findings, and on chemical analysis of body tissue and
body fluids in poisoning deaths. In majorities of cases death was due to insecticides. Toxicological report
showed positive for poison in 70% of cases. Kerosene smell, which is present in Organophosphorus
poisoning, is present maximum upto three days. Chemical analysis report showed positive in 94% of
cases in first three days. There after chance of detection of poison in routine viscera decreases upto 50%.
Suggestions have been made for postmortem diagnosis in poisoning victims.
Key words: Survival time, chemical examiner's report, Kerosene smell, Organophosphorus and stomach
wash

INTRODUCTION
In every case of poisoning death, it is the job

of the toxicologist to determine exact causes of
death by analysis of postmortem remains.
Investigation of cases of poisoning is difficult when
proper history is not available or when person was
brought dead to Hospital or found dead.
Antemortem diagnosis of poisoning is based upon
signs and symptoms of a specific toxic substance
or chemical analysis of stomach wash. When there
is delay in transfer of the patient to the Hospital,
the diagnosis is based only on signs and symptoms
or laboratory investigation of body fluids. After death
the positive proof of poison rests in detection of
poison in the samples at the Forensic Science
Laboratory. Negative report shall always be
supplemented with clinical/ postmortem findings
and circumstantial evidences [1]. Poison present
in the stomach, neither establishes nor eliminates
poisoning as cause of death, except for local acting

poison like corrosive acids or alkalis. Toxic effect of
the poison on the body is demonstrated by
identifying toxic substances or its byproduct through
chemical analysis in the tissues or body fluids. [2]

Many of the poison affect the victim
immediately and most of the victims' dies within 1
or 2 days. In some cases of fatal poisoning, if the
person survives, the poison is metabolized and
excreted and no longer detected on chemical
analysis. Postmortem changes in these cases are
usually nil or in few cases late changes due to
poison may be seen. Present study was undertaken
to find out the affect of survival time on chemical
analysis and postmortem finding. Along with that a
suggestion have been proposed for easy diagnosis
of poisoning deaths.

MATERIAL AND METHODS
It was a retrospective study of all the
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poisoning deaths, which were brought for post-
mortem examination to the department of Forensic
Medicine, Kasturba Medical College, Manipal
during the period from 1st September 1993 to 31st
August 2004. During the above-mentioned 11-year
period a total of 348 poisoning cases were
subjected to autopsy. Relevant data were collected
from the autopsy files, inquest papers, information
furnished by the police. Hospital records were
reviewed in cases where chemical analysis showed
negative for the poison., In poisoning death, routine
viscera preserved are stomach with its content,
initial 30 cms of small intestine, minimum 500gms
of liver, half of each kidney and 30ml blood from
peripheral blood vessel. In India, Police usually take
the relevant samples to the Forensic Science
Laboratory and after analysis he has to produce
the chemical analysis report before the autopsy
surgeon for final cause of death. This process is
often lengthy and takes months or even years. Out
of 348 cases of poisoning deaths, in 308 cases
the police produced the chemical analysis report
for final diagnosis at the time of collection of data.
Based on the diagnosis that was given by the
autopsy surgeon it was grouped into 4 types.
Group-1: When there was definite history of
poisoning and Hospital records findings are
suggestive of a poison.
Group-2: Postmortem finding suggestive of a
poison with at least any one of the above-
mentioned features in group-1.
Group-3: Chemical analysis report of the stomach
wash showed a poison with or without any of the
feature mentioned above in group- 1 and 2.
Group-4: Chemical analysis of the viscera and body
fluids showed a definite poison with or without any
of the feature mentioned in group- 1,2 or 3.

In this study survival time refers to duration
of the interval between consumption of poison and
death. Cases where the entry of poison was other
than the oral route were excluded from the present
study. Variables like kerosene smell in
organophosphorous and chemical examiner's
report was compared with survival time

RESULTS
During the period of 11 year from September

1993 to August 2004, a total of 348 cases were of

deaths due to poisoning. Types of poison were
diagnosed based upon the police history or from
retrospective analysis of hospital records and
inquest reports. In most of the cases (268)
insecticides being the commonest agent (Table-1).

Table 1
Types of toxic agent

Name of the poison No. of cases Percentage
Insecticide 268 77.0

Zinc phosphide 10 2.8
Copper sulphate 09 2.5
Medicinal drugs 08 2.3

Alcohol 07 2.0
Mixed 07 2.0
Glycosides 04 1.1

Corrosives 06 1.7
Kerosene 02 0.6
Cyanide 02 0.6

Others 08 2.3
Unknown 17 4.9
Total 348 100

*Presumptive diagnosis based on the inquest report
and hospital record

Amongst insecticide, organophosphorous
comprised of 228 cases followed by organochlorine
(26cases) and carbamates (14 cases). In all cases,
viscera, blood and other relevant samples were
sent for chemical analysis to Forensic Science
Laboratory. In forty cases report of the chemical
examiner is yet to be produced by the police before
Forensic Pathologist, which was excluded from the
further studies. In maximum number of cases
(70.6%) viscera showed positive for a definite
poison (Table-2).

Table 2
 Analysis of the chemical examiner report
Outcome of the report No. of cases Percentage
Poison detected 246 70.6
Poison not detected 62 17.8
Report yet to come 40 11.5
Total 348 100

Kerosene smell, which is important
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postmortem finding in insecticide poisoning, was
studied in relation to survival time. Not a single case
of insecticide showed kerosene smell in stomach
contents after three days. All the cases that
produced kerosene smell in the stomach content
were those organophosphorous variety poisoning.
In 75.6% cases, kerosene smell was observed in
the stomach content within 12 hours of survival
time. All the cases of organophosphorous poisoning,
who survived more than three days were excluded, as
no single case showed kerosene smell (Table-3).

Table 3
 Kerosene smell in relation to survival

time
Survival times Total case No.of case with Percentage

                 Kerosene smell
<12 hours 41 31 75.6
>12 hours-1 day 37 16 43.2
>1- 2 days 39 14 35.8
> 2- 3 days 27 06 22.2
Total 144 67 46.5

In maximum number of cases Chemical
analysis of the viscera and body fluid like blood
showed positive for a definite poison when survival
time is within three days and all of them belong to
group -4. Most cases which showed negative for
chemical analysis, belonged to Group-3 i:e
diagnosis based on the stomach wash, that was
collected during treatment (Fig 4 & 5)

DISCUSSION
Poisoning in India is a challenge to both

clinical and medicolegal practice. Role of clinician
is not only diagnosis and treatment but also to
preserve evidence like stomach wash, vomitus,
empty bottles etc, and also providing information
to the Police and facing cross-examination in the
court.  Unscrupulous use of medical knowledge by
the treating physician may initiate the hunt for non-
existent assailant or result in escape of the actual
guilty. Postmortem diagnosis of poisoning cases
basically depends upon history, Hospital records,
postmortem findings and detection of toxic
substance in the body fluid and or viscera. Out of
those except history, all the above-mentioned
variables vary with the survival time of the person
after consumption of the poison.

Out of total 348 cases of poisoning deaths,
insecticide was the commonest agent being
responsible for 77% deaths. Our findings were
similar with findings of others [3,4 &5]. But the study
in other countries [6,7] showed medicinal drugs as
common agent causing poisoning deaths. This can
be attributed to the fact that nature of poisoning
deaths varies from region to region and depends
upon the availability and knowledge of the local
population about the poisonous properties of the
agent. In all the poisoning cases relevant samples
were sent to Forensic Science Laboratory for
chemical analysis and final opinion was kept
pending till report was produced by the investigating
officer for final opinion. Out of all cases, in 40 cases
the police for final opinion did not yet produce
report. The cases where chemical examiner report
was pending were excluded from the further study
in grouping of postmortem diagnosis. In 62 cases
chemical report of the viscera showed negative for
poison. Similar incidence is also observed by other
[8]. Out of total 268 cases of insecticide poisoning,
only in 67 cases, stomach contents smell like
kerosene and in all these cases the agent is
organophosphrous. This may be due to that in many
of the organophosphates insecticides; petroleum
derivative like aromax is used as solvent [9]. In all
cases, kerosene like odour was present in stomach
content maximum upto 3 days (survival time of the
victims). After 3 days not a single case of
organophosphorous poisoning showed kerosene
odour in stomach content. During those three days
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a total of 144 organophosphorous poisoning deaths
occur. On analysis of kerosene odour with survival
time in those 144 cases, in 75.6% of cases, the
odour was present upto 12 hours, there after in
these cases kerosene like odor gradually
decreased as the survival time increased. This can
be explained on the basis that as the survival time
increases the poison may pass on to the lower
intestinal tract, and get absorbed into the gastric
mucosa. In some cases, the odour may be present
upto 2-3 days because of incomplete gastric lavage
and associated unconsciousness of the victim after
consumption that leads to decrease in gastric
motility. Apart from kerosene smell of stomach
content, other postmortem findings suggestive of
a poison were present in few cases but not
significant to compare with survival time. On
analysis of chemical examiner's report of viscera
and blood in relation to survival time, it was seen
that in maximum number of cases chemical
analysis report showed positive for a poison within
first three days of survival. There after if the person
survived for more than 3 days, chance of detection
of poison in viscera and blood reduced to almost
50%. This may be because during the period of
survival, the poison is excreted or is completely
metabolized to a byproduct that is no longer
demonstrable during analysis [2]. After 3 days
survival if death occurs due to poisoning and
chemical analysis report of viscera comes negative,
the diagnosis usually depends upon the analysis
report of stomach wash, hospital records or history.
In India particularly in rural areas, when a person
consumes poison, in many of the cases it is
reported late to the Primary Health Centre and
usually doctor of the Primary Health Centre refers
the case to higher hospital without any initial
treatment, giving reason that antidote is not
available. This leads to further delay and poison
gets absorbed and even if stomach wash is done
in higher hospital it usually comes negative. As
such, if the person survives for few more days and
then dies, the diagnosis solely depends upon
Hospital records, history given by the police or
relative, and sometime correlating pathological
changes in the organ due to poison. In 28 cases
postmortem diagnosis were made based upon
hospital records and or postmortem findings (Group
1&2 in Fig. no 2). For simplifying the postmortem
diagnosis it is divided into four groups. Most of the

victims were diagnosed under 3 and 4 group
showing positive for poison/s in stomach wash and
or body tissue, which is more authentic as far as
legal point of view, is concerned. As per Sec 293
of the code of Criminal procedure [10], the report
that is signed by chemical examiner upon any
matter or things duly submitted to him for
examination or analysis, that report may be
admitted in evidence without requiring the officer
concerned to be examined in Court of law to prove
the report.

In every case of poisoning deaths, there is
always expectation of the police or victim's relative
that autopsy surgeon should be able to give beyond
doubt, whether person was poisoned or not at the
time of autopsy. Same time it may be associated
with allegation, complaints, denials and tendency
to have desired result. As far as Group 3&4 are
concerned the responsibility of making diagnosis
of poisoning rests upon the chemical examiner's
report and seldom is a matter of much concern.
But difficult arises as regards Group 1&2 where
the autopsy surgeon has to rely on hospital record,
history and postmortem findings in order to make
diagnosis. Moreover, cases with positive
postmortem findings and history but negative
chemical examiner's report are also not uncommon.
At the same time toxicological analysis can be
prolonged and there may be considerable lapse of
time. Therefore, in order to overcome all these
difficulties, instead of keeping the opinion pending
in every instance of poisoning death, if there is
definite history, postmortem findings and hospital
record suggestive of a particular poison, the
preliminary cause of death can be given so that it
will be helpful to the Investigating Officer, relative
and to the society at large. Further, it is now high
time to establish separate toxicological wing in the
District Hospital and Departmental Toxicological
Laboratory in the casualty of district and teaching
Hospital, so that diagnosis can be made at much
more ease.
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