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Abstract

Cocaine abuse is frequent in patients visiting
the emergency department. The knowledge of
the cardiovascular complications of cocaine is
excellent among physicians. However the aware-
ness regarding its abdominal complications, the
most important of which include gastroduodenal
perforation, bowel ischemia and splenic rupture
is less adequate. We report a 58-year-old with
cocaine use who presents with upper abdominal
pain and a rapidly worsening clinical status. He
was found to have atraumatic splenic rupture
causing a hemoperitoneum that was managed by
intervention radiology guided splenic artery
embolization. Splenic hemorrhage and rupture
need timely recognition, as they are difficult to
diagnose clinically and can be potentially fatal. In
the encounter of patients with cocaine use who
present with chest or upper abdominal pain, cli-
nicians should consider imaging to look for
splenic rupture as it is often masked or over-
looked due to the complicated clinical picture.

Introduction

Substance abuse is a common cause of visit
to the hospital and cocaine is among the most
commonly encountered drug. Cocaine intoxica-
tion has a vast spectrum of presentation and
can affect various organ systems. The abdomi-
nal complications related to cocaine are less
often recognized as they are less often consid-
ered. However a patient with cocaine use pre-
senting with acute abdominal pain could be har-
boring a life-threatening emergency that war-
rants prompt recognition and treatment. The
important differentials that need to be consid-
ered are bowel ischemia, bowel perforation and
splenic hematomas or rupture. We discuss a
case of spontaneous splenic rupture causing
hemoperitoneum in a patient with cocaine use. 

Case Report

A 58-year-old male with history of polysub-
stance abuse and HIV infection on antiretrovi-

ral therapy presented to the emergency depart-
ment with complaints of shortness of breath
and coughing for 2 days. He also reported a
vague pain in the left chest and upper
abdomen that was aggravated by deep inspira-
tion. Though he initially denied recent sub-
stance use, after specific questioning he
admitted to smoking crack cocaine two days
prior. On examination, he had sinus tachycar-
dia with a heart rate of 115 per min, a respira-
tory rate of 22 per min and blood pressure of
115/66 mm Hg. Chest examination revealed
equal breath sounds and he exhibited vague
tenderness in the epigastric region and left
upper quadrant of the abdomen. Laboratory
testing showed a total leukocyte count of
16,200 with 88% neutrophils, hemoglobin of
13.9 g/dL, creatinine of 4.1 mg/dL, lactate of 2.2
mmol/L and total CK of 41,000 U/L. Urine toxi-
cology was positive for cocaine metabolites.
Chest radiograph showed bilateral basal opaci-
ties that were suspicious for early consolida-
tion. He was diagnosed with sepsis from pneu-
monia and acute kidney injury from rhabdomy-
olysis, likely due to cocaine use. He was given
broad-spectrum antibiotics, started on aggres-
sive intravenous hydration and transferred to
the medical step-down unit.

In a few hours after his arrival, his abdominal
pain acutely worsened and was also radiating to
his back. On repeat examination, the abdomen
was tender diffusely, with diffuse guarding and
rigidity. Sinus tachycardia persisted and there
was a drop in his blood pressures to 86/62 mm
Hg. He was started on intravenous fluid bolus
and repeat labs were drawn. There was a drop in
the hemoglobin to 10.7 g/dL, leukocyte count
increased to 25,400 and lactate to 7.8 mmol/L.
His clinical condition continued to deteriorate,
as his blood pressures were further dropping
and not responding to fluid resuscitation. His
respirations were getting irregular, the pain in
his abdomen was worsening and he was devel-
oping confusion. Given the clinical and labora-
tory picture, a possibility of bleeding in the
abdomen was considered. He was intubated due
to poor respiratory effort and given fluid bolus-
es. Following initial stabilization he underwent
a computerized tomography (CT) of the
abdomen and pelvis that revealed a perisplenic
hemorrhage, moderate hemoperitoneum in the
abdomen tracking down to the pelvis (Figure 1)
and ill-defined hypodense splenic lesions
(Figure 2). Following this, he was taken for
splenic angiography that demonstrated multiple
foci of active extravasation in the mid and lower
region of the spleen (Figure 3). Successful
occlusion of the distal splenic artery was carried
out with gelfoam and embolization coils, with
follow up angiography not showing any further
extravasation (Figure 4). The cause of his dete-
rioration was determined as atraumatic splenic
rupture leading to hemoperitoneum. After the
procedure, he remained hemodynamically sta-
ble. Surgical opinion was obtained and no fur-
ther surgical intervention was advised. Repeat

CT imaging in four days showed decrease in
hemoperitoneum and residual splenic lesions,
which were most likely hemorrhages. 

Discussion

Cocaine is an addictive stimulant drug
extract from the leaves of Erythroxylon coca
plant native to South America. Chemically it is
an alkaloid (benzoylmethylecgonine) that is
available in two forms. One is cocaine
hydrochloride that is in powder or granule
form and can be taken orally, intravenously or
intranasally (snorting). The other form, widely
known as crack cocaine or the free-base
cocaine is heat-stable and hence it can be
smoked. Crack cocaine is the most addictive
formulation as it has a rapid onset of euphoria
(3-5 s) and an easy administration route.1

Cocaine is a triple reuptake inhibitor that acts
by inhibiting the reuptake of three neurotrans-
mitters - dopamine, norepinephrine and sero-
tonin. Blocking the reuptake of dopamine and
norepinephrine increases the availability of
these transmitters in the synaptic cleft, there-
by making cocaine a powerful sympath-
omimetic agent. Cocaine’s nervous system
stimulant effects and abuse potential are con-
sidered primarily secondary to its enhance-
ment of brain dopamine activity, particularly in
the mesolimbic dopamine reward pathway.2

Majority of cocaine is metabolized by hydroly-
sis of its ester bonds in the liver and plasma to
benzoylecgonine (BE) and ecgonine
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methylester (EME), which are excreted in the
urine along with some minor metabolites.
Since BE, EME and cocaine are the major uri-
nary analytes after cocaine use, they are rec-
ommended as screening tests for urine toxicol-
ogy.3 BE is the most widely used in laboratories
worldwide. Cocaine is generally detectable in
the urine only for 8 h, BE can be detected from
48 to 144 h depending on the assay used. Due
to its long elimination half-life, EME has the
longest detection time for up to 164 h.3

The adverse effects of cocaine have been
described and studied in various organ sys-
tems. Cardiopulmonary symptoms are the
most common reason for cocaine users seek-
ing medical help, with chest pain being the
most frequent presentation. Cocaine acutely

increases heart rate, blood pressure and sys-
temic vascular resistance, mainly by increas-
ing adrenergic activity in the heart. It has been
shown to increase heart rate by 30 beats per
minute and blood pressure by 20/10 mm of Hg.4

Acute cocaine intoxication can present as
coronary ischemia (including acute myocar-
dial infarction), elevated blood pressures, dys-
rhythmias and sudden cardiac death. Central
nervous system effects include seizures,
ischemic and hemorrhagic strokes. In the res-
piratory system, cocaine snorting is associated
with rhinitis, perforation of septum and
sinusitis. Smoking of crack cocaine can cause
chest pain, wheezing, coughing and hemopty-
sis. Acute pulmonary edema, pulmonary hem-
orrhage and pneumothorax have all been

described, but less commonly.5 Crack lung is an
acute pulmonary syndrome of unknown patho-
genesis that manifests with fever, hypoxia,
hemoptysis and alveolar infiltrates after smok-
ing cocaine. In the kidneys, it can cause acute
kidney injury from rhabdomyolysis and con-
tribute to progression of chronic kidney dis-
ease, especially in patients with hypertension. 

The effects of acute cocaine intoxication in
the gastro-intestinal system are not as com-
mon as the cardiac and nervous system ones,
however they are potentially life threatening.
The major ones are gastro-duodenal perfora-
tions and bowel ischemia, and the others
include delayed gastric emptying and peptic
ulceration. Perforations are more common
with crack cocaine and are mostly in the jux-
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Figure 1. Computed tomography of abdomen and pelvis (coronal
plane) showing hemoperitoneum with blood tracking down into
the pelvic cavity (arrows). 

Figure 2. Computed tomography of abdomen (axial plane)
demonstrates ill-defined hypodense lesions (arrows) in the spleen
that could represent infarcts or hemorrhages. 

Figure 4. Embolization with coil and gel foam at the distal por-
tion of splenic artery resulting in resolution of the bleeding. 

Figure 3. Splenic angiography shows multiple foci of extravasa-
tion (arrows) within the spleen. 
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tapyloric region and the first part of duode-
num. They can present anywhere between an
hour to three days after crack cocaine use.6

Hence if the clinical suspicion for perforation
is high in a patient with cocaine use, immedi-
ate exploration should be considered. A retro-
spective study observed that most of these gas-
tric perforations are treated with omental
patch repair, though anti-ulcer surgery had a
slightly lower recurrence rate.7 The pathogen-
esis of perforation is vasoconstriction causing
tissue ischemia and necrosis, predisposing to
perforation. There are two postulated mecha-
nisms for cocaine-induced vasoconstriction.
First is the direct vasoconstrictive effect medi-
ated via increased influx of calcium across the
vascular endothelium as has been proven in
animal studies.8 The other is vasospasm and
poor blood flow in the mucosal vessels due to
the sympathomimetic effects of cocaine in the
gut vasculature. Apart from vasoconstriction,
cocaine can cause ischemia by promoting
intramural thrombus formation. Increased
platelet activation and aggregation and elevat-
ed concentrations of plasminogen-activator
inhibitor contribute to the thrombogenicity of
cocaine.9 Intestinal ischemia after cocaine use
is also well known and presents with acute
abdominal pain with or without bloody stools.
Both mesenteric ischemia and ischemic colitis
have been described. In the small bowel, the
distal ileum is most commonly involved.10 In
cocaine induced ischemic colitis, the time
interval between drug use and onset of symp-
toms varies from one hour to two days.11 Some
of these cases are self-resolving with conserva-
tive management, while others need surgical
intervention especially if complicated by perfo-
ration or peritonitis. The underlying pathology
is vasoconstriction causing ischemia or direct
toxic effect of cocaine on the gut mucosa. 

Another intra-abdominal organ that is
affected by cocaine but is less commonly rec-
ognized is the spleen. We performed a litera-
ture search relating to papers on cocaine use
and splenic pathology. There are two case
reports that have described splenic infarction
following cocaine use in sickle cell trait
patients presenting as acute onset abdominal
pain.12,13 There is another report of autopsy
findings in a patient with cocaine abuse that
describes multiple splenic infarcts, some with
necrosis and abscess formation.14 Homler and
colleagues described a patient with cocaine
snorting who presented with left upper quad-
rant pain and was found to have a subcapsular
splenic hematoma on CT imaging.15 Azar and
colleagues reported a case of atraumatic
splenic rupture and hemoperitoneum follow-
ing intranasal cocaine use where the patient
was managed supportively and improved.16

There is one other report of hemoperitoneum
following intravenous cocaine use, in which
an exploratory laparotomy did not reveal the
source of bleeding.17 None of the cases had a
splenic angiogram performed that would have

better demonstrated the bleeding in the
spleen. 

Though vasoconstriction and thrombus for-
mation can explain the cases of splenic
infarct, there is no clear explanation for the
splenic rupture, hematomas or bleeding.
Cocaine has been shown to transiently reduce
splenic volume by approximately 20% in
human subjects, which is believed to be from
splenic constriction.18 It is possible that the
initial insult on the spleen could be ischemic;
with hemorrhage occurring in the ischemic
area later after the vasoconstriction is
resolved. Despite the evidence that cocaine
promotes platelet aggregation, some studies
have proven that cocaine inhibits platelet
aggregation and interferes with the process of
thrombus formation by activated platelets.19 It
has also been shown to induce expression of
platelet-derived growth factor in endothelial
cells, thereby increasing vascular permeabili-
ty.20 Hence inhibition of platelet aggregation
and increased vascular permeability could also
be contributing to the bleeding. Another possi-
ble mechanism could be splenic arterial or
arteriolar rupture from hypertension caused
by cocaine. It is unclear whether anatomical
factors like a pseudoaneurysm can predispose
to splenic hematoma and bleeding. In the case
described, the patient may have had a splenic
hematoma or ischemia at the time of presen-
tation and the rapid change in clinical status
was due to splenic rupture resulting in hemo-
peritoneum.

Conclusions

Given the increasing abuse of cocaine and its
varied presentations, it is important that
providers be aware of the various abdominal
complications of the same. It can be a challeng-
ing task to elicit the history of drug use and per-
form a good abdominal examination in these
patients. Gastroduodenal perforations, bowel
ischemia and splenic rupture are all acute and
potentially life-threatening conditions that can
be associated with cocaine use. Splenic rupture
in particular can be easily missed unless an
astute clinician looks for it. Also, its association
with cocaine use is not widely known. It should
be considered in any patient presenting with
acute abdominal pain or surgical abdomen
without any other obvious cause. A knowledge
of these conditions and their association with
cocaine can be vital as timely recognition of
these emergencies can be life-saving. 
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