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Mucormycosis is an uncommon opportunistic fungal infection mostly affecting immunocompromised patients and gastrointestinal mu-
cormycosis is a rare and life-threatening. We describe a 31-year-old man with a history of idiopathic cyclic neutropenia who developed per-
forations of the stomach and intestine and intra-abdominal bleeding due to disseminated gastrointestinal mucormycosis after the initial
operation.
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Mucormycosis, classified within the Mucorales order of the zygomycetes class, is an opportunistic omnipresent fungus
found in soil and decaying organic matter. Human mucormycosis infections, caused by either inhalation or ingestion of fungal
sporangiospores, are extremely rare but result in high mortality. Due to an increasing prevalence of patients with predisposing
factors for mucormycosis such as hematological malignancies, post-transplantation, poorly controlled diabetes mellitus, pro-
longed use of corticosteroid and severe malnutrition, the incidence and importance of Mucorales have increased over the last
few decades.[1] Mucormycosis is classified as rhinocerebral, pulmonary, cutaneous, gastrointestinal, central nervous system,
disseminated or miscellaneous based on the clinical presentation and the anatomical involvement. Of these, gastrointestinal (GI)
mucormycosis is an especially rare and life-threatening disease in immunocompromised patients.[2] We report a case of a fatal

disseminated gastrointestinal mucormycosis in a patient with immunocompromised disease.

Case Report

A 31-year-old male patient with a history of idiopathic cyclic neutropenia and biopsy-proven non-definite abnormalities pre-
sented to the emergency room (ER) with severe abdominal pain, fever and watery diarrhea. The patient had been prescribed

tacrolimus and cyclophosphomide for idiopathic neutropenia

for two months starting in April 2014 and had not used H2-
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blockers, proton pump inhibitors, corticosteroids or broad-

spectrum antibiotics in the previous six months. On arrival in
of 135/95 mmHg, a pulse rate of 124/min, a body tempera-
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right lower quadrant and rebound tenderness with sluggish
bowel sounds. The laboratory data on arrival were as fol-
lows: white blood cells 260 /uL, absolute neutrophil count 3
/uL, PH 7.311, HCO3 13.7 mmol/L, creatinine 1.85 mg/dL,
total bilirubin 6.6 mg/dL, aspartate aminotransferase/alanine
aminotransferase 150/94 TU/L, C-reactive protein 26.22 mg/
dL and lactate 9.32 pmol/L. The coagulation profile was
normal. Hepatitis B, C and human immunodeficiency virus

serology were negative, and three sets of blood cultures

Fig. 1. Black ulcer with full bowel infarction of the small intestine (ar-
row) on the exposed specimen taken during the second operation.

Fig. 2. Microscopic findings of the resected small bowel. (A) Microscopic findings of the small bowel showed vasculitis and transmu-

were also negative. Abdominal computed tomography (CT)
with contrast showed acute typhlitis involving the terminal
ileum, cecum, and proximal ascending colon with focal per-
foration. An emergency laparotomy revealed a large ascites
collection and focal gangrene of the proximal ascending co-
lon without perforation, and a right hemicolectomy was per-
formed. Histopathological exam showed hemorrhagic colon
infarction without an identified pathogen. Postoperatively,
the patient developed severe neutropenia and overwhelming
septic shock. He received early goal-directed therapy with
use of broad spectrum antibiotics (vancomycin, merope-
nem), high-dose vasopressors (norepinephrine 1.0 mg/min/
kg, vasopressin 0.03 mg/min/kg), and cytokine therapy with
granulocyte colony-stimulating factor (G-CSF) and granulo-
cyte-macrophage colony-stimulating factor (GM-CSF) due
to severe neutropenia, and hemoperfusion was conducted
with two sets of polymyxin B immobilized fiber columns
(Toraymyxin” PMX-F; Toray Industries, Tokyo, Japan).
The patient gradually stabilized and recovered well. Two
weeks later, he abruptly developed a high fever and severe
abdominal pain with bile drainage from a Jackson-Pratt (JP)
drain. Abdominal CT showed a large pneumoperitoneum
and perforation of the proximal jejunum. An exploratory

laparotomy was performed using small bowel segmental re-
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ral infarction (staining, H&E; magnification, x40), (B) GMS staining revealed broad, irregular and non-septate fungal hyphae (staining,
GMS; magnification. x200). H&E: Hematoxylin and eosin; GMS: Gomori’s methenamine-silver stain.
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Fig. 3. Necrosis of the omentum and perforation of the trans-
verse colon.

section and anastomosis (Fig. 1). Histopathological exam iden-
tified fungal hyphae as invasive mucormycosis with vasculitis
and segmental transmural infarction with perforation (Fig.
2). He was started on the antifungal agent liposomal ampho-
tericin B (5 mg/kg/day) for gastrointestinal mucormycosis. In
the course of his slow recovery, he presented with abdominal
distension and bowel content drainage via the JP drain on day
25 after the first operation. Abdominal CT showed a larger
pneumoperitoneum and ascites. An emergency laparotomy
was again performed, and necrosis of the omentum and a
5-cm and 1-cm perforation with indurated edges were identi-
fied over the stomach and transverse colon, respectively (Fig.
3). Primary repair of the stomach and transverse colon and an
omentectomy were performed. Mucormycosis was confirmed
on histological examination of the stomach and transverse co-
lon, as expected. After the third laparotomy, four more explor-
atory laparotomies were performed due to the development of
multiple separate perforations of the small bowel and intermit-
tent intra-abdominal bleeding in the mesentery of the small
bowel or peritoneum due to disseminated infection (Fig. 4). In
conclusion, mucormycosis involved the stomach, small bowel,
colon, omentum, and peritoneum, but the other sites, including
sinuses, lungs, skin, and brain, have not been manifested. In
spite of extensive surgical debridement and maximal medical
support, the patient’s condition deteriorated, and he died 49

days after the first laparotomy.

Discussion

Mucorales are saprobiotic organisms ubiquitous in nature

Fig. 4. Multiple perforations of the small bowel discovered dur-
ing the sixth operation.

and opportunistic pathogens in humans. The majority of
human infections arise from inhalation of fungal sporangio-
spores that have been released in the air or by direct inocu-
lation of organisms into disrupted skin or mucosa.[3] The
organism grows rapidly and produces hyaline aseptate hy-
phae in tissues, which then invade and disseminate.[4] The
most common species of the Mucoraceae family confirmed
in human disease are the genera Rhizopus, Lichtheimia, and
Mucor.[4,5] Owing to the low virulence of these organisms,
infections are seen within a variety of disease states that
cause immunosuppression, including malignant hematologi-
cal disease with or without stem cell transplantation, immu-
nosuppressive therapy after transplantation, prolonged use
of corticosteroids, prolonged and severe neutropenia, poorly
controlled diabetes mellitus with or without diabetic keto-
acidosis, use of antifungal agents with no activity against
mucormycosis such as voriconazole or caspofungin, neona-
tal prematurity and severe malnutrition.[1,6] Mucormycosis
is classified as rhinocerebral, pulmonary, cutaneous, gastro-
intestinal, central nervous system, disseminated or miscel-
laneous based on the clinical presentation and anatomical
site involved. The common reported sites of mucormycosis
are the sinuses (39%), lungs (24%), skin (19%), brain (9%),
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gastrointestinal tract (7%), and disseminated infection (3%).
The mortality rate of mucormycosis has been reported as
96% for disseminated infections, 85% for gastrointestinal
infections, and 76% for pulmonary infections.[1,5,6]

The aforementioned gastrointestinal mucormycosis is rare
and is thought to arise from ingestion of the fungi in food
or contaminated sputum. It can develop in any part of the
alimentary tract, but the most commonly involved site is
the stomach (57.5%), followed by the colon (32.3%), ileum
(7%), esophagus (7%), duodenum (2.3%), and jejunum
(1.1%).[7] The clinical hallmark of mucormycosis infection
is tissue infarction and necrosis due to angioinvasion and
subsequent thrombosis and a strong propensity for hema-
togenous dissemination. The symptoms vary depending on
the involved site, but initial presentations are generally non-
specific abdominal pain and distension, fever, and diarrhea.
If the bowel walls and blood vessels are involved with mul-
tiple ulcers caused by the fungal infection, this may result
in bowel hemorrhage and perforation, peritonitis and sepsis,
which is the most common cause of death.[8] In Korea,
several case reports regarding GI mucormycosis which were
developed in patients with immunodeficiency, including
chronic renal failure, kidney transplantation, hematologic
malignancy, and alcoholic liver cirrhosis, were published.[9-
12] There are only a few reports of successfully treated in-
vasive GI mucormycosis due to its high mortality rate.[9-11]
As the majority of physicians are not very familiar with the
disease, diagnosis is usually delayed. Thus, persistent severe
abdominal pain in patients with neutropenia should alert cli-
nicians to the possibility of invasive mucormycosis. When
the clinical presentation suggests mucormycosis, there are
no reliable serologic or skin tests. CT and magnetic reso-
nance imaging are helpful for the diagnosis, as they can de-
tect a decreased attenuation of the bowel wall resulting from
edema, infarction or necrosis and a pneumoperitoneum or
pneumatosis intestinalis associated with perforation or isch-
emia. Histopathological examination for fungal invasion of
a tissue biopsy after surgery or endoscopy of the suspected
area confirms the clinical or radiological diagnosis.

In our patient with idiopathic neutropenia, an emergency
laparotomy was performed to identify the perforation of the
proximal ascending colon during the first operation. Howev-
er, only a dilated cecum and ascending colon with an edem-

atous wall and color change due to hemorrhagic infarction

were noted, but no perforation was found and no character-
istic hyphae in the sections of tissue obtained were observed
on histopathological examination. We considered that the
ischemic damage resulted from septic shock and therefore
performed aggressive medical therapy with broad-spectrum
antibiotics for septic shock in the intensive care unit. When
the second operation revealed a perforation of the proximal
jejunum, the cause was eventually revealed to be invasive
gastrointestinal mucormycosis. Despite antifungal therapy,
disseminated GI mucormycosis had progressed and invaded
multiple mesentery vessels, which caused uncontrolled fatal
intra-abdominal bleeding.

The following are fundamental in the management of gas-
trointestinal mucormycosis: prompt diagnosis, correction
of the underlying predisposing factors, aggressive surgical
debridement of involved tissues and rapid initiation of anti-
fungal therapy. GI mucormycosis is frequently rapidly pro-
gressive and has a high propensity for angioinvasion, result-
ing in thrombosis and tissue necrosis. As a result, antifungal
agents show poor penetration to the site of infection. There-
fore, early diagnosis and prompt initiation of treatment are
essential for a favorable survival. Roden et al.[6] showed
that surgical treatment combined with antifungal therapy
improves the outcome compared to antifungal therapy alone
or surgery alone. Early surgical debridement of infected
or necrotic tissue as possible is role of surgery for survival
benefit.[13] Currently, the recommended antifungal therapy
includes amphotericin B and its lipid derivatives, which are
active against mucormycosis and have a broad range of sus-
ceptibilities for various species that cause mucormycosis.
[14] The doses of amphotericin B and amphotericin lipid
derivatives with less nephrotoxicity are 1 to 1.5 mg/kg/day
and 5 mg/kg/day, respectively.[15] Other antifungal agents,
including itraconazole, voriconazole and caspofugin, have
shown no or minimal activity against the Mucorales in in
vitro studies or in clinic.[16] However, posaconazole, a
novel broad-spectrum oral triazole, seems to possess activ-
ity against the Mucorales and may be considered as salvage
therapy for refractory mycosis.[17] Apart from combined
surgical and medical therapy, correction of the underlying
predisposing factors such as withdrawal of corticosteroids,
tapering of immunosuppression medications if possible and
correction of metabolic abnormalities should be performed.

Recovery from neutropenia in patients with mucormycosis
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is correlated with favorable outcome; thus, G-CSF and GM-
CSF are routinely administered to reduce the degree and
duration of neutropenia.[18,19] In our patent, the diagnosis
of mucormycosis was confirmed after the second operation,
at which time we began antifungal therapy with liposomal
amphotericin B and cytokine therapy with G-CSF and GM-
CSF. We consider use of posaconazole as salvage therapy
for disseminated GI mucormycosis. However, posaconazole
have high efficiency if the drug was administered with a
meal, and posaconazole bioavailability is vulnerable to
gastrointestinal disorder and food intake.[20] Owing to the
repeat of gastrointestinal perforation and bleeding, combina-
tion of posaconazole with liposomal amphotericin B could
not be used in our patient of nil per os status.

In conclusion, we report a case of disseminated gastroin-
testinal mucormycosis in an immunocompromised patient.
Mucormycosis is a rare but emerging fungal infection with
a high mortality rate. Commonly, antifungal therapy is ap-
plied only when histological examination of mucormycosis
is confirmed several days following surgery or endoscopy,
and it is too late to alter the clinical course of the fatal
disease. Therefore, based on a high index of suspicion for
mucormycosis in patients with predisposing factors, we
consider that timely diagnosis, aggressive surgical debride-
ment of infected tissue, and early initiation of amphotericin

B therapy are essential for successful treatment.
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