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CASE REPORTS

Clostridium septicum fatality: diffuse bowel necrosis
associated with cocaine abuse and agranulocytosis
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ABSTRACT

Spontaneous, non-traumatic gas gangrene due to Clostridium septicum is a rapidly progressive infection with a high mortality rate
and most commonly presents with soft tissue myonecrosis. Predisposing factors include gastrointestinal pathology, malignancies
and immune deficiency disorders. To our knowledge cocaine induce bowel ischemia as a predisposing factor for Clostridium
septicum sepsis has not been previous reported.
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1. INTRODUCTION
Spontaneous, non-traumatic gas gangrene due to Clostrid-
ium septicum has a high mortality rate of 67% to 100% with
most deaths occurring within 24 hours of illness onset.[1]

Neutropenia and gastrointestinal pathologies which are com-
monly found in these cases permit bacterial assess to the
bloodstream leading to bacteremia and most commonly pre-
senting with soft tissue myonecrosis. Predisposing factors
include gastrointestinal surgery, colonic cancer, diverticulitis,
leukemia, lymphoproliferative disorders, chemotherapy and
autoimmune deficiency syndrome (AIDS). To our knowledge
cocaine induced bowel ischemia as a predisposing factor for
Clostridium septicum sepsis has not been previous reported.

2. CASE REPORT
A 58-year-old white male presented to the Emergency Depart-
ment with three days of worsening abdominal pain, constipa-
tion (no stooling for 4 days), decreased urine output, nausea

and non-bloody emesis, and no rectal bleeding or diarrhea.
Patient denied substance abuse, however family later reported
daily cocaine binges and intermittent heroin use. Patient was
alert and oriented, but uncomfortable. Vital signs were heart
rate 125 beats per minute, respiratory rate 18 breaths per
minute, blood pressure 99/65 mmHg and oral temperature
36.9◦C. Pertinent examination findings included a tense ab-
domen without distention. There was diffuse tenderness with
rebound and guarding and hypoactive bowel sounds. Labo-
ratory tests showed white blood cell count 1,890 cells/mL
(4,800-10,800 cells/ml), absolute neutrophil count 0 cells/ml
(2,400-8,100 cells/ml), lactic acid 6.1 mmol/L (0.5 mmol/L -
1.6 mmol/L), anion gap 21 mmol/L (2-11 mmol/L), and crea-
tinine 3.2 mg/dl (0.6 mg/dl - 1.3 mg/dl). Urine drug screen
was positive for cocaine. Abdomen and pelvis CT with oral
contrast showed free intra-peritoneal gas, portal venous gas,
gas within the mesenteric vessels, and pneumatosis in the
distal ileum and entire length of the colon (see Figure 1).
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Patient was initially managed with fluid resuscitation and
antibiotic administration, but then required emergent intuba-
tion, central venous access, and vasopressor support before
being taken for exploratory laparotomy. Upon operative ex-
ploration, the entire small bowel from 10 centimeters distal
of the ligament of Treitz to the terminal ileum was devitalized
(see Figure 2). Also there was diffuse vessel thrombosis to
the gastrocolic ligament and omentum (see Figure 3). Pneu-
matosis was appreciated in the ascending, transverse, and
proximal descending colon. The sigmoid colon and proxi-
mal rectum were also found to be devitalized. The bowel
necrosis was noted to progress during the exploration of the
abdomen. Intraoperative intravenous fluorescein adminis-
tration and inspection with a woods lamp was utilized to
confirm no arterial flow to the distal small bowel or the en-
tirety of the colon. There was no anatomical evidence of
volvulus, intussusception, hernia, obstruction, or adhesions
to explain the profuse distribution of bowel infarction. Due
to the extensive bowel necrosis burden and unlikelihood of
survival following complete resection of small bowel and
colon, the family of the patient requested no further operative
or resuscitative interventions. Shortly after discontinuing va-
sopressor support, the patient expired. Blood cultures were
positive for Clostridium septicum.

Figure 1. A computed tomography scan reveals
pneumatosis coli (white arrows) and retroperitoneal free air
(white star)

3. DISCUSSION
Cocaine exhibits its systemic effects by blocking the re-
uptake of norepinephrine, dopamine, and serotonin at the
pre-synaptic membrane, potentiating the effects of these neu-
rotransmitters on postsynaptic receptors. Norepinephrine
acts specifically on post-synaptic membranes of the sym-
pathetic nervous system to cause sustained peripheral vaso-
constriction, elevations in arterial pressure, and tachycardia.

These episodes of hemodynamic excitation are the presumed
primary mechanism responsible for acute cerebrovascular
accidents, myocardial infarctions, and ischemic organ com-
plications.[2]

Figure 2. Ischemic small bowel

Figure 3. Thrombosed vasculature of the gastrocolic
ligament and omentum

The incidence of bowel ischemia related to cocaine use is
relatively rare, as compared to more frequent cardiovascular
and cerebrovascular complications. The most common clini-
cal features associated with cocaine related bowel ischemia
include abdominal pain and tenderness, nausea, vomiting,
and bloody diarrhea.[3, 4] Our patient manifested each of
these except bloody diarrhea.
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Various mechanisms have been suggested to explain the
ischemic gastrointestinal complications seen in cocaine
abusers. The intestinal vascular bed is rich in alpha-
adrenergic receptors stimulated by excess norepinephrine
that results in increased vascular resistance and decreased
mesenteric flow when cocaine is administered.[5] A direct
vascular constrictive effect of cocaine has also been described
in gut mucosa due to influx of calcium across the endothelial
cell membrane. Another risk for ischemia is the propensity
for platelet aggregation and subsequent thrombus formation
seen in cocaine administration.[6] This increased vascular
resistance to flow as well as increased platelet aggregation
places patients at high risk for slowed venous return and
subsequent mesenteric thrombosis as seen in our patient.

Laboratory evaluations of cocaine induced mesenteric is-
chemia commonly show an increase in the peripheral white
blood cell count. In the largest case collection of 28 pa-
tients, the mean peripheral white blood cell count reported
was 19,000 cells/ml (range of 8,700-35,000 cells/ml).[2] In
our case, the patient presented with severe neutropenia and
profound agranulocytosis. Interestingly, levamisole, an anti-
helminthic medication commonly used to “cut” cocaine, has
resulted in recent outbreaks of agranulocytosis among co-
caine users.[7, 8] Although there is no confirmation for lev-
amisole being the cause of agranulocytosis exhibited in our
patient, it is an interesting speculation.

Clostridium septicum is part of the normal bowel flora in
2% of health patients.[9] Although occult gastrointestinal
malignancy is most commonly associated with Clostridium
septicum infection, any compromise to the gastrointestinal
mucosa can lead to bacterial translocation and invasion espe-
cially in patients with concomitant neutropenia.[10] Clostrid-
ium septicum produces many toxins with the α-toxin being
the most potent and responsible for hemolytic and necro-
tizing activities.[2, 11] The δ-toxin (septicolysin) promotes
platelet aggregation and impedes neutrophil migration.[12]

Most patients with non-traumatic gas gangrene secondary to
Clostridium septicum present with rapidly progressive soft
tissue myonecrosis, but as in our patient bowel ischemia
alone can be the first manifestation.[13] We hypothesize that
the combined bowel ischemia, platelet aggregation and possi-
ble neutropenia effects of cocaine toxicity and the additional
platelet aggregation and necrotizing activities of the Clostrid-
ium septicum toxins accounted for our patient presenting
with rapidly progressive diffuse bowel necrosis instead of
soft tissue myonecrosis.

We report a case of Clostridium septicum sepsis, diffuse
bowel necrosis and perforation associated with cocaine abuse.
To our knowledge, this is the first published case of cocaine-
related bowel ischemia likely being the predisposing factor
for Clostridium septicum sepsis and death.
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