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Persistent Left Ventricular Dysfunction in a Teenager with Yellow Phosphorous Poisoning
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Abstract:
Yellow phosphorous is a chemical compound used widely as a rodenticide and in fireworks. Due to its easy
availability in India, consumption with suicidal intention is common. Liver is the organ most commonly involved.
Though cardio-toxicity manifesting as hypotension, tachycardia, arrhythmias and transient electrocardiogram
changes is well known, a persistent left ventricular dysfunction is yet to be reported. We report a case of
persistent left ventricular dysfunction as a long term sequelae in a teenager with intentional consumption of
this compound.
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Introduction

Case Report

Yellow phosphorous is a substance used widely
in rodenticide and in fireworks. With exposure it
is known to target liver, kidney, brain and heart.
The mortality with ingestion of this agent has
been reported previously to be between 1050% [1]. It primarily affects the liver causing
acute hepatic failure, coagulopathy and hepatic
encephalopathy in a spectrum of multiorgan
failure. Hypotension, tachycardia, arrhythmias
and transient ECG changes have been reported
as early cardiac manifestations. However, no long
term cardiac sequelae have been found in human
studies [2]. We report the possibility of persistent
left ventricular dysfunction following ingestion of
yellow phosphorous in this case report.

A 14 year old boy presented with alleged suicidal
ingestion of an unknown quantity of rodenticide
commonly known as RATOL 3% (containing 3%
phosphorous). At a local hospital he was initially
treated with gastric lavage and was monitored
in the intensive care unit (ICU). He was referred
to our tertiary center on day 5 for possible liver
transplantation in view of worsening liver function
and hepatic encephalopathy.
On admission to our unit, he had fulminant
hepatic failure with acute kidney injury. He was
intubated and mechanically ventilated in view
of his worsening hepatic encephalopathy. His
laboratory investigations on admissions were as
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per table 1. His initial electrocardiogram (ECG),
echocardiogram and ultrasound abdomen were
normal. Computed tomography of brain showed
mild cerebral edema. He was managed with
vitamin K, anti-encephalopathy measures and
fresh frozen plasma in view of mucosal bleeding.
On day 8, his liver function tests, coagulation and
renal function started improving. However, on day
10, his ventilatory requirements increased and he
became progressively hypotensive with chest x-ray
showing bilateral new infiltrates [Fig.1]. His ECG
showed new onset ST changes and deep inverted
T waves. Cardiology opinion was taken and repeat
echocardiogram showed global left ventricle (LV)
dysfunction with dilated cardiac chambers and
ejection fraction of 44% [Fig.2]. His white cell counts
were within normal range and repeated cultures
failed to reveal any specific organism or septic foci.
He was managed with dobutamine and diuretics for
the next few days. In view of persistent LV dysfunction
he was started on digoxin. Tracheostomy was done
on day 13 and he was gradually weaned off from
the ventilator over the next few days. At discharge
from ICU on day 27, repeat echocardiogram
showed persistent global LV dysfunction. On further
follow up, he continued to have LV dysfunction even
at 6 months after discharge from the hospital.

Table 1: Laboratory investigations on admission
SGOT

1644 U/L

Platelet Count

81000/µL

SGPT

943 U/L

Creatinine

1.7 mg/dL

INR

6.08

Ammonia

109 µmol/L

aPTT

>100 sec

Total Bilirubin

4.21 mg/dL

GGT

198 U/L

Direct Bilirubin

3.70 mg/dL

LDH

2540 U/L

Alkaline phosphatase

658 U/L

Fig.1: Chest X-ray showing bilateral lung
parenchymal involvement.

Discussion
Yellow phosphorous is an inorganic substance also
known as white phosphorous, used primarily in
military ammunition, fire crackers, fertilizers and
rodenticides. In India it is readily available and
commonly used as a rodenticide paste or powder
containing 2-5% of yellow phosphorous. The toxic
dose ranges from 15-100 mg. Therefore, in a 70
kg adult the dose would be approximately 0.2-1.4
mg/kg [3]. The fatality rate has previously been
reported to be between 10-50% [1]. Fernandez
and Cannarez, in their series of 15 patients have
reported a mortality of 27% which confirms that
yellow phosphorous is extremely lethal when ingested
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Fig.2: Echocardiogram suggestive of left
ventricular dysfunction and dilatation of cardiac
chambers.
[4]. After absorption from the gastrointestinal (GI)
tract it is distributed to all tissues, particularly the
liver with peak levels after 2-4 hours of ingestion.
Phosphorous remains stable in the gut for long
periods due to low oxygen tension [5]. It is a
protoplasmic poison causing cardiac, hepatic and
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renal failure. 3 stages have been described after
its ingestion. The 1st stage occurs during the 1st 24
hours in which patient is either asymptomatic or has
some sign and symptoms of GI irritation. The 2nd
stage occurs between 24-72 hours after ingestion
where he is asymptomatic and may be discharged
prematurely. There may be mild elevation of liver
enzymes and bilirubin in this stage. The 3rd stage
occurs after 72 hours until the resolution of symptoms
or death. This stage is characterized by multiorgan
failure [5,6]. Our patient presented to us in stage
3 with encephalopathy, acute liver failure, acute
kidney injury and coagulopathy.
Acute hepatic failure, coagulopathy,
deranged liver functions are the most common
presentation. Central nervous system effects
reported are altered mental status, psychosis,
hallucinations and coma. Some patients also
develop acute tubular necrosis (ATN) and present
with acute kidney injury. In our case, the hepatic and
renal dysfunction was self-limiting and recovered
with supportive therapy.
Cardiac toxicity includes hypotension,
tachycardia and arrhythmia [7]. Alteration in
ECG such as inverted T waves, changes in QRS
complex, tachycardia, arrhythmias may be seen.
Also, decreased ventricular contractility has been
reported [2]. In a cross sectional study where 85
patients were studied, dysrhythmias were noted
in only two patients, another four showed tachybradycardia [8]. Damage to myocardium on post
mortem histological examination was seen in a
number of cases. This included fatty infiltration
of the muscle, necrosis of myocardium, markedly
dilated heart chambers, interstitial edema of
myocardium, vacuolation of cells, and prominent
cross striations. However no long-term cardiac
effects have been reported in human studies [2].
Pathological changes in heart were also reported
by Tally et al. [7].
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Early cardiovascular collapse has been
attributed to fluid and electrolyte loss due to persistent
vomiting in addition to cardio toxicity [9-11]. Our
patient manifested with hypotension, tachycardia
and acute pulmonary edema as a consequence
of LV failure. His cardiac involvement started
after 72 hours of consumption, thus emphasizing
the importance of anticipating this complication
as a delayed manifestation. This presentation
can complicate the preexistent multiorgan failure.
Digoxin was well tolerated as renal and hepatic
function had improved. No measures have been
described to limit cardiac toxicity. The persistence
of left ventricular dysfunction after the resolution
of multiorgan involvement even beyond 6 months is
rare and not documented in literature.
There is no specific antidote for yellow
phosphorous. Treatments include removal of poison
and prevent further exposure with gastric lavage
using saline and potassium permagnate (which
can oxidise phosphorous) [5]. Liver transplantation
should be performed in suitable candidates [12,13].
Conclusion
Our case report highlights the possibility of late
onset persistent left ventricular dysfunction as a long
term sequelae with yellow phosphorous poisoning
necessitating a high index of suspicion for the same.
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