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ABSTRACT

Background: Rice pill poisoning is among the most frequent causes of death among
poisoners. Despite advances in the treatment of this poisoning, its mortality rate remains high.
The symptoms of Aluminum Phosphide (AlIP) poisoning are varied and progressive. One of
the essential foundations of diagnosis is based on the history of swallowing the pill by the
patient or their companions.
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Published: 21 Oct 2020 Case Report: A 20-year-old woman with generalized abdominal pain and a diagnosis of
peritonitis was operated. The operative finding was total gastric necrosis. After the operation,

the patient’s husband claimed that she had consumed some rice pills, intending to commit

Keywords: suicide. Despite all efforts, she remained in persistent septic shock and multi-organ failure and

Aluminum Phosphide (AIP) passed away after surgery.

gzgg:iii’ Complication, Conclusion: Total gastric necrosis could be among the lethal complications of rice tablet (A1P)
. poisoning.

Introduction

or water that produces phosphine gas [3]. This toxin
is recognized in Iran as the rice tablet and marketed in
3g tablets under the name “Phostoxin”; it contains AIP
(Phostoxin, Celphos, Quickphos, & Phostek) [4].

1. Introduction

cute poisoning is a major global problem
and among the major causes of morbidity
and mortality [1]. The relevant mortality
rate in the world varies from country to
country. In developed countries, the poi-
soning-induced death rate is 1%-2% and this value is

It is a highly toxic product and its poisoning has a high
mortality rate. As mentioned earlier, phosphine gas pro-
duced in contact with HCL in the stomach is rapidly ab-

1%-3% in Iran. The main use of these toxins as roden-
ticides worldwide is to store food and grains [2]. The
pharmacology of phosphine toxin consists of the solid
toxin in contact with gastric Hydrochloric Acid (HCL)
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sorbed in the gastrointestinal tract and generates toxic sys-
temic effects on most organs, including the heart, lungs,
and kidneys. Eventually, it causes severe acidosis, ir-
reversible shock, and multiple organ failure [5]. In mild
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poisoning, patients’ symptoms include frequent nausea,
vomiting, headache, diarrhea, and abdominal discomfort.
These patients usually recover. [6]. However, in patients
with moderate to severe intoxication, there are systemic,
cardiovascular, and pulmonary shock and edema usually
at the onset of intoxication. Subsequently, features of he-
patic and renal failure and Disseminated Intravascular
Coagulation (DIC) appear. In this study, we reported a
patient presented with peritonitis due to total emphyse-
matous gastric necrosis after the ingestion of rice tablets.

2. Case Report

A 20-year-old woman referred to the emergency depart-
ment of Imam Hossein Medical Center in Tehran City,
Iran with a sudden onset of generalized abdominal pain.
She had nausea and coffee ground vomiting. She reported
no medical or pharmacotherapy history. The patient’s
initial vital signs were unstable (Table 1). In physical
examination, the abdomen was distended and she had
generalized tenderness. A nasogastric tube was inserted
and 550-milliliter coffee ground material was evacuated.

The laboratory data were as follows: White Blood Cells
(WBC)=12600 pL with 58.9% neutrophils, hemoglo-
bin=9.3 mg/dL, Na=142 mEq/L, K=4 mEq/L, urea=21
mg/dL, creatinine=1 mg/dL. In terms of venous blood
gas, PH=6.97, HCO3=15.1, and BE= -17.3. Liver func-
tion tests were normal. In addition, amylase=1 238 U/L,
lipase= 169 U/L, CPK=11 2201 IU/L, CK-MB=11 346
ng/mL, and LDH=1 470 U/L.

The patient was resuscitated and hydrated; after hydra-
tion in reevaluation, acidosis was better with PH=7.12,
and BE equaled approximately -12.2. Abdominal X-Ray
data suggested severe dilation of the stomach (Figure
1). The patient was transferred to the operation room
with the diagnosis of peritonitis and laparotomy was
performed. The operative finding was total gastric ne-
crosis from the cardia to pylorus without perforation. In
exploration, other organs were intact. Total gastrectomy
and Roux-en-Y esophagojejunostomy were conducted.

Table 1. Vital signs of the presented patient
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The interpretation of VBG was as follows: PH=7.15,
HCO3=16.1, and BE=-14.

After the operation, the patient’s husband claimed that
she had consumed some rice pills, intending to commit
suicide. The patient was transferred to the Intensive Care
Unit (ICU). In post-operation laboratory data, acidosis
was aggravated with PH=6.82 and BE=-19.4. Further-
more, the patient developed multiple organ failure and ir-
reversible shock. She was unfortunately expired 6 hours
after the surgery. The pathology has reported emphyse-
matous gastritis with mucosal necrosis with marked full-
thickness congestion and hemorrhage (Figure 2).

3. Discussion

Pesticide poisoning is responsible for approximately
300000 deaths worldwide per year [7]. Organophosphates
and phosphides, AlP, in particular, are the most prevalent
pesticide agents. AIP is easily accessible and known as
a suicide poison without an effective antidote [5]. Phos-
phine gas release is its toxicity mechanism that results
from tablets reaching gastric HCL [1]. This gas provides
a highly toxic effect on cellular function by creating a hy-
poxic condition, i.e., confirmed in histopathologic studies
[8]. The cellular mechanism of toxicity is the effect on
the cellular respiration system. It includes the inhibition
of cytochrome C oxidase and mitochondrial function that
form hydroxyl radicals [9]. In some studies, lipid peroxi-
dation is also suggested for cellular injury [10].

Biochemical analysis in patients with AIP poisoning
revealed increased superoxide dismutase activity and de-
creased catalase levels [11]. Glutathione is a catalyst for
free radicals produced in the cell, i.e., a protective mecha-
nism. In patients with ALP poisoning, glutathione levels
are reduced, indicating cell damage in this poisoning [10].
Therefore, in the organs, such as stomach, vascular dam-
age and the accumulation of gas in the cell cause damage
and necrosis of stomach. The symptoms of this poisoning
are due to its effects on various body organs, including the
gastrointestinal tract, heart, kidneys, and lungs. Besides,
they include nausea, vomiting, abdominal pain, palpita-

Time of Vital Signs PR/min RR/min Temp/Celsius 0O, Saturation BP/mmHg
Initial 100 30 37 91% 90/60
Post-resuscitation 110 26 37.1 93% 100/80
Post-operation 130 35 38.3 89% 70/60
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Figure 1. Sever gastric dilatation (arrows show the border of the stomach) Medical Toxicology & Forensic Medicine

tion, restlessness, cardiac arrhythmias refractory shock, of ALP in adults is 150-500 mg; however, the reports of

cyanosis, pulmonary edema, and sensory alterations [12]. some cases indicated that patients survived even at doses
of 9 g [13]. The diagnosis of AIP poisoning usually de-
The mortality rate of this poisoning ranges from 30% pends on clinical suspicion or history (self-report or by

to 100%, especially in doses >1.5 g [4]. The lethal dose attendants) [14]. In our patient’s history, the patient and
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Figure 2. Pathologic findings indicating the emphysematous necrosis of the stomach (arrows show emphysema & necrosis in

the gastric wall)
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her companions denied the use of any drugs or other sub-
stances. Furthermore, after proper hydration, the patient
underwent surgery with the diagnosis of peritonitis. After
the surgery, the rice pill ingestion was approved by one of
the patient’s companions. Microscopic findings on rice pill
poisoning vary from organ to organ. Sinha et al. reported
degeneration, central venous congestion, bile stasis, hem-
orrhage, centrilobular necrosis, Kupffer cell hyperplasia,
and sinusoidal dilation in the liver of these patients [15].

In the lung, microscopic findings were dilated capillar-
ies, hemorrhage, alveolar thickening, edema, and col-
lapsed alveoli. Degeneration, tubular dilation, infiltra-
tion, and cloudy swelling included the kidney analysis
findings [16]. In our patient, the pathological finding
was indicative of emphysematous gangrene in the stom-
ach. Conventionally, the treatment of ALP poisoning in-
cludes gastric lavage with potassium permanganate and
sometimes with sodium bicarbonate, the administration
of charcoal, and palliative care [17]. Some studies have
also described specific treatments that include early in-
travenous administration of sodium bicarbonate for aci-
dosis, fluid, and vasopressor for cardiogenic shock, and
an intra-aortic balloon pump or digoxin for refractory
cardiogenic shock. In our case, the patient’s hemody-
namic condition changed rapidly after surgery, leading
to severe acidosis, multiple organ damage, and irrevers-
ible shock. She failed to respond to other resuscitations
and the patient was finally expired.

4. Conclusion

One of the lethal complications of rice tablet (AIP) poi-
soning could be total gastric necrosis.
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