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ALUMINIUM PHOSPHIDE POISONING
AUTOPSY FINDINGS

ABSTRACT
At prospective study to observe the gross and histopathological findings in Aluminium Phosphide

Poisoning was undertaken on medicolegal autopsy cases brought to the department of Forensic Medicine.
Gandhi Medical College, Bhopal. The study was undertaken, as Aluminium Phosphide Poisoning has
become the commonest poisoning in central India over the last few years. 50 chemically confirmed autopsy
cases were included in the present study and were examined grossly in detail and samples of tissue from
various organs were stained by haemotoxylin eosin and observed microscopically. Several gross autopsy
findings have been observed and are included in this paper. The present study is the largest autopsy
series reported on Aluminum Phosphide, which includes the histopathological findings of various organs.
and observations made earlier by the workers have also been compared.
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INTRODUCTION
Aluminum phosphide has been used as a

pesticide since 1940s. Isolated accidental cases
of fatal exposure of phosphine gas liberated from
Aluminum phosphide have been reported in the
literature in 1967 and 1980 from bulk shipment of
wheat using Aluminum phosphide as pesticide
(Ziipf K. et aI 1967; Wilson R. et aI 1980). In India,
this poisoning was not known before 1980. The first
case in India was reported in 1981 from M.G.M.
Medical College, Indore (Kabra SG et al 1988). The
incidence of the poisoning has been increasing
steadily and it is now the commonest poisoning in
Northern and Central regions of the country. In our
center, over the last ten years  (1993 -2002), the
average number of autopsies annually has been
1751, of which 238 cases (13.6%) on an average
(fig. 1) are associated with ingestion ofa poison,
about 120 cases being due to Aluminium phosphide
poisoning. The magnitude of this poisoning

prompted us to undertake the present study.
MATERIAL AND METHODS

In the present study, 50 medicolegal autopsy
cases of Aluminium phosphide were studied. All
the Study cases were confirmed to be of Aluminum
phosphide poisoning on chemical analysis of the
viscera in the Forensic Science Laboratory. Ten
control cases were selected in which the cause of
death was either thermal or mechanical injuries.
Efforts were made to obtain detailed and accurate
history regarding the time and quantity of ingestion
of Aluminum phosphide and the time of death. In
hospitalize the patient were noted. Chemical
analysis of the viscera was done and those cases
where viscera was positive for alcohol or any other
toxin was not included in the present study. The
signs and symptoms observed in hospitalized and
non-hospitalized patients and the treatment given
to those who were hospitalized has been analyzed.
Detailed eternal and internal examination of all the
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study and control cases was undertaken.
Histopathological examination of lungs, stomach,
heart, spleen, liver, kidneys and adrenals was done
by staining the slides with H & E staining.
OBSERVATIONS

In the 50 cases included in the present study,
25 were females and 25 were males, varying in
age from 13 -60 years. They were predominantly
housewives (32%) students (24%) farmers (200/
0) laborers (6%) other skilled and semi skilled
workers (16%) and unemployed (2%). The time of
ingestion was mainly between 6 am-11 am (51%),
between 12 noon to 6 pm (27%) and between 8
pm -midnight (22%). The amount of Aluminium
phosphide tablets consumed could be ascertained
approximatelyfrom the history given by the relatives
of the deceased and this varied from half a tabletto
6 tablets. Average survival time in the hospitalized
cases (28 cases) was 12.8 hours and in non-
hospitalized cases (22 cases) was 2.6 hours. The
survival time in study cases was found to vary
between 1-47 hours and the post-mortem interval
in study cases ranged between 1-48 hours.

On external examination during autopsy, the
face was livid in 18% of the cases (n=39) and
distinct bluish discoloration was seen in 22% of the
cases (n=II). Froth was present around the nostrils
in 12% of the cases (n=36). It was blood tinged in
68% of the cases (n=34). A distinct garlicky odour
associated with Aluminium phosphide poisoning
was present close to the body in 50% (n=25) of
the cases. On internal examination, trachea was
found to be congested in all the cases and froth
was present in trachea in 36 cases (12%). Lungs
on cut, were seen to be congested in all the cases
and were edematous in 46 cases (92%). Small
sized hemorrhages were typically observed in all
the cases in the interlobular spaces and the
margins of the lungs. On cut, frothy, dark
haemolysed blood was observed to be coming out.
The distinct pungent, garlicky odour of Aluminium
phosphide was perceptible when the lungs were
sectioned in 28 cases (56%). Stomach was found
to contain grayish brown fluid or pasty material in
29 cases (58%). The distinct odour was perceived
in 33 study cases (66%). Gastric mucosa showed
slight congestion in 22 cases (44%) which were
not hospitalized and congested in 28 cases (56%)
which were hospitalized and gastric lavage had

been done as part of initial treatment. Sloughing of
mucosa was also observed in all the cases, more
in the fungal region. The gastric mucosal rugosities
were obliterated and gastric lining appeared smooth
in 8 cases (16%). Thinning of stomach wall in
fundus region was appreciated when seen against
the light in 36 cases (12%). Liver, spleen and
kidneys were found to be congested.

On microscopic examination of lungs, 34
cases (68%) showed moderated congestion, 11
cases (22%) severe congestion and 5 cases (10%)
showed mild congestion. Mild edema was seen in
30% of the cases, moderate in 54% and marked
edema in 16% of the cases. Thickening of alveoli
by haemolysed red cells and dilated capillaries was
seen in 54% of the cases red hepatisation was seen
in 18% of the cases and round cell infiltration
around bronchioles in 12% of the cases. The
stomach wall on microscopic examination was
congested in 56% of the cases, which were
hospitalized and in rest of the cases there was
patchy submucosal congestion. Edema was
observed in 68% of the cases with mild edema in
52%, moderate edema in 14% and marked edema
in 2% of the cases. Necrosis of mucosa of fundus
region was observed in almost all the cases (98%),
while 48% of the cases showed necrosis in other
areas of the stomach in addition to the fundus
region. In 12% of the cases, round cell infiltration
was seen up to  the muscular layer. Kidneys were
congested in all the cases. Necrosis and areas of
degeneration and regeneration of tubular
epithelium was seen in 78% of the cases.

Adrenals were dissected out and examined
micrqscopically in 33 cases (66%) of which 24
cases revealed haemorrhagic necrosis. Fat
depletion was observed in pathces in 33% of the
cases. Liver was congested in 44 cases (88% ),mild
fatty change was seen in 19 cases (38%) and areas
of centrizonal haemorrhagic necrosis was seen in
10 cases (20% ).Myocardium was congested in
36% of the cases,focal myocardial necrosis seen
in 28% of the cases and round cell infiltration seen
in 6% of the cases. Congestion in spleen was
apparent in 82% of the cases. Splenic necrosis was
seen in 20 cases  (40%).
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  Comparison of histopathological findings of various organs in the present study with the previous studies on cases with
Aluminium phosphide poisoning

S.No.Findings Present study Dalbir Singh et aI Siwach et aI S. Singh et al
(1998-99) (1989-94) (1985-86) (1982-83)

N= 50 N=25 N=25 N=6
01 Stomach
a Congestion 56% 100% 100% -
b Edema 68% - 100% -
c Necrosis of Mucosa 98% - 100%
d Round cell infiltration
up to muscular layer 12% - - -
02 Adrenal gland
a Congestion 71% 49% - -
b Hemorrhagic necrosis 67% - - -
c Area offat depletion 33% - - -
03 Liver
a Congestion 88% 98% 100% -
b Mild fatly infiltration 38% 16% 100% 50%
c Cenrizonal necrosis 20% 40% 100% 17%
d Small granuloma - - - 17%
04 Kidney
a Congestion 100% 97% 76%
b Necrosis, degeneration
and regeneration of
tubular epithelium 78% - 76% 17%
05 Lungs
a Congestion 100% 99% 100% 34%
b Oedema 92% 48% 100% -
c Thickening of alveoli by
haemolysed RBC and
dilated capillaries 54% - 100% -
d Red hepatisation 18% - 0% -
e Round cell infiltration 12% - 0% -
)6 Heart
a Congestion 36% -48% -
b Focal myocardial
necrosis 28% -48% -
c Round cell infiltration 06% - 48% -
07 Spleen
a Congestion 82% 100% - -

b Necrosis 40% - - -
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DISCUSSION
Aluminium phosphide is marketet in India as

tablets of Celphos,Quickphos, etc. It is available in
small and large packs containing grayish-white
tablets weighing about 3 gms each,containing 56%
Aluminium phosphide and 44% aluminium
carbonate,capable of releasing 1 gm of phosphine.
Fatal dose of Aluminium phosphide is stated to be
in the range of 150-500 mg/70 Kg by Chugh et at
(1988). Mortality rate in clinical reports is stated to
vary between 37-100% by different authors
(Sepaha et al 1985, Saraswat et al 1985, Ram et
al 1985, Khosla et al 1986, Chopra et al 1986,
Kabra et al 1988, Siwach et al1988, 1994, Mishra
et al1989, Chugh et al1991, 1992, 1995).

Total number of autopsies and number of
autopsies in which the cause of death was

poisoning from 1993 to 2002
S.No. Year No. of autopsies No.of deaths due

to poisoning

01 1993 1572 195 (12.4%)

02 1994 1552 173 (11.1%)

03 1995 1630 190(11.7%)

04 1996 1847 166 (8.98%)

05 1997 1696 219 (12.9%)

06 1998 1998 286 (14.3%)

07 1999 1755 266 (15.2%)

08 2000 1796 295 (16.4%)

09 2001 1850 268 (14.5%)

10 2002 1815 319 (17.6%)

Mean 1751.1 237.7 (13.6%)

First study of series of this poisoning was
undertaken by S. Singh et al (1982-83) and included
6 medicolegal autopsies with limited histo-
pathological study. A series of 80 medicolegal
autopsies of the poisoning were studied by Siwach
et al (1985-86) and histopathological cases. In the
present study, 50 medicolegal autopsies of
Aluminium phosphide poisoning were studied and
gross and microscopic examination was done in
all the cases (Fig. No.2). The male to female ratio
and the age of the various studies are comparable
to the present study.

The manner of death was reported to be
suicidal in87% of the cases by Dalbir Singh et aI,

76% in a study by Chugh et al in a clinical study on
418 patients of this poisoning. As against these, in
the present study the manner of death in all the
cases was suicidal. In our study, a definite
preponderance in the time of ingestion of the poison
was observed with 51% of the cases with history
of ingestion between 6 am and 11 am, 27%
between 12 noon -6 pm and 22 % between 8 pm
and midnight. It was also observed that the survival
time after ingestion of Aluminium phosphide
ingestion depended mainly on the availability of the
medical facility and average survival time in
hospitalized cases (56%) which was 12.8 hours in
contrast to 2.6 hours in non-hospitalized cases
(44%).

Gastric lavage was done in all the cases,
which were hospitalized. On external examination
during autopsy, face was observed to be livid in 39
cases of which II showed a distinct bluish
discoloration. Garlicky pungent odour was
perceived close to the body in 50% of the cases (n
= 25). Other authors have not reported these
findings. Froth was present around the mouth and/
or nose in 72% of the cases (n = 36), of which it
was distinctly blood tinged in 68% of the cases (n
= 34). Typical odour of Aluminium phosphide was
noticed when the lungs were sectioned in 56% of
the cases (n = 28). Grey to greyish brown fluid or
pasty material was seen in the gastric cavity in 56%
(n = 28) cases with distinct garlicky pungent odour
in 66% (n = 33) cases. This is likely to be
encountered during autopsy in non-hospitalized
cases and in hospitalized cases where gastric
lavage could not be done and survival time was
short. This finding is also not mentioned in other
series, as they include only hospitalized cases and
hence unlikely to be encountered. In the present
study the mucosa of the stomach was relatively
pale in cases, which were not hospitalized. The pale
appearance may be attributed to the grey colour of
the compound and only slight submucosal
hemorrhage, which may be appreciated on
examining the stomach wall in light. Sloughing of
the gastric mucosa is more common in the fundal
region and fundal thinning was observed in 72%
of the cases (n = 36). The reason for the same is
postulated to be due to the vapors of phosphine,
which rise and get accumulated in the fundal region
causing marked mucosal sloughing in this region.
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These findings are also not mentioned in the
available literature.

Number of poisoning cases by this compound
have increased sharply over the past two decades
to reach the present magnitude and require more
extensive clinical and autopsy studies. It also
requires as in-depth study to understand the
predisposing factors; mechanism of action and to
assess and fonnulate an appropriate treatment in
these cases based on such a study.
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