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 Patient: Male, 64-year-old
 Final Diagnosis: Cecal mucormycosis
 Symptoms:	 Abdominal	pain	•	diarhea	•	nausea	•	vomiting
 Medication: —
 Clinical Procedure:	 Ileostomy	placement	•	right	hemicolectomy
 Specialty: Surgery

 Objective: Unusual clinical course
 Background: Mucormycosis is a rare, invasive, and opportunistic fungal infection that occurs in the setting of neutropenia, 

immune deficiency, solid-organ transplant, and iron overload. The gastrointestinal system is a rare site of mu-
cormycosis, and gastrointestinal mucormycosis is associated with high mortality and accounts for 4–7% of all 
cases.

 Case Report: We present the case of a 64-year-old hypertensive man with transfusion-dependent myelodysplastic syndrome 
who underwent renal transplant surgery 11 years ago. He also was taking maintenance Deferasirox for iron 
overload. He presented with a 2-day history of right lower-quadrant abdominal pain, nausea, vomiting, and 
non-bloody diarrhea. An abdominal examination revealed guarding and a 5×6 cm mass in the right iliac fos-
sa. A CT scan of the abdomen showed signs of perforation of a cecal mass. As the patient was unstable, emer-
gency right hemicolectomy and end ileostomy were performed. After the surgery, the patient was moved to 
the Intensive Care Unit (ICU) and a broad-spectrum antibiotic was administered. Histopathological examina-
tion results received on postoperative day 5 showed broad pauciseptate hyphae with substantial blood-vessel 
infiltration, suggestive of mucormycosis. Amphotericin B was started; however, on the same day, his condition 
deteriorated and he was moved back to the ICU. Despite maximum cardiorespiratory support, he had multior-
gan failure and died.

 Conclusions: Gastrointestinal mucormycosis presentation is non-specific, the diagnosis is often made late or is missed, and 
mortality remains high. High clinical suspicion, early diagnosis, and combined antifungal and surgical treat-
ment is the best way to reduce mortality and improve survival.

 MeSH Keywords:	 Immunosuppression	•	Iron	Overload	•	Kidney	Transplantation	•	Mucormycosis	• 
Myelodysplastic	Syndromes	•	Zygomycosis
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Background

Mucormycosis is a rare but highly invasive opportunistic fungal 
infection that occurs in renal transplant recipients. Neutropenia, 
immune deficiencies, malignant disease, malnutrition, dia-
betes, trauma, organ transplantation, and iron overload are 
some of the risk factors reported in the literature [1]. Clinical 
infection with fungi of the order Mucorales causes rhinocere-
bral, pulmonary, cutaneous, gastrointestinal, and disseminat-
ed diseases [1].

Gastrointestinal mucormycosis is rare and accounts for 4–7% 
of all mucormycoses, and the colon is involved in 32% of all 
cases of gastrointestinal mucormycosis [2]. In patients who re-
ceived a solid-organ transplant, the colon is only involved in 
7.6% of gastrointestinal mucormycosis [3]. In this report, we 
present a case of colonic mucormycosis that mimicked colon 
cancer in a renal transplant recipient.

Case Report

The patient was a 64-year-old hypertensive man with transfusion-
dependent myelodysplastic syndrome (MDS) and chronic kidney 
disease who underwent renal transplant surgery 11 years ago 
and was maintained on tacrolimus with stable graft function. He 
was diagnosed with MDS more than 1 year ago, had received 8 
cycles of azacitidine, and the last cycle was received 5 months 
ago. While on azacitidine, he received multiple doses of Filgrastim 
G-CSF for neutropenia and was on prophylactic antifungal (flu-
conazole). Prophylactic fluconazole was stopped 4 months be-
fore presentation as he was not neutropenic at that time. He also 
had iron overload; his last ferritin level >10 000 ng/ml (normal 
range, 21–274 ng/ml) and he was on maintenance Deferasirox.

He presented to the Emergency Department with a 2-day his-
tory of right lower-quadrant abdominal pain, nausea, and bil-
ious vomiting associated with non-bloody diarrhea. He did not 
have a fever but had unintentional weight loss of more than 
10 kg in the last 6 months. He denied any bowel habit chang-
es or other gastrointestinal symptoms in recent months. On 
physical examination, the patient was found to be in pain. His 
vital signs were as follows: blood pressure of 104/62 mmHg, 
pulse of 105 bpm, temperature of 37.2°C, and oxygen satura-
tion of 98% on 2 L oxygen nasal cannula. Abdominal exami-
nation revealed guarding, a 5×6 mass in the right iliac fossa 
with mild tenderness over the palpable mass but no rebound 
tenderness, and sluggish bowel sounds. A digital rectal exam-
ination revealed normal rectal tone and normal stool on the 
examining finger but no mass or blood.

Blood analysis showed a white blood cell count of 4.3×109/L 
(normal range, 4.5–11×109/L), neutrophil count was 1650/mm3 

(normal range, 2500-7000/mm3), hemoglobin concentration 
of 7.7 g/dL (normal range, 13.5–17.5 g/dL), platelet count of 
119×109/L (normal range, 150–400×109/L), blood urea nitrogen 
concentration of 13.4 mmol/L (normal range, 2.7-7.2 mmol/L), 
creatinine level of 187 μmol/L (normal range, 62–115 μmol/L), 
sodium ion concentration of 132 mmol/L (normal range, 
135–147 mmol/L), potassium ion concentration of 4.5 mmol/L 
(normal range, 3.5–5.1 mmol/L), and a lactate concentration 
of 1.5 mmol/L (normal range, 0.4–2.0 mmol/L). A blood culture 
showed no growth, and urinalysis and culture were negative.

We then performed abdominal computed tomography (CT) 
without contrast due to his deranged renal function, and it 
revealed a 3-cm circumferential wall thickening of an 8-cm 
length of cecum, which resulted in luminal narrowing with 
ulcerations and air along the thickened wall that extended 
to the right lateral abdominal wall and possibly concealed a 
perforation. There was significant surrounding fat stranding, 
which had a thickness of 1.2 cm, and small lymph nodes in 
close proximity. There was no evidence of bowel obstruction, 
and this made us consider the presence of a concealed per-
forated cecal mass (Figures 1, 2). Because colon cancer has 
a higher incidence and is more aggressive in renal transplant 
patients in our patient’s age range, perforated colonic malig-
nancy was our working diagnosis at that time.

The condition of our patient then started to become unstable, 
with tachycardia and hypotension (septic shock), and he was 
administered intravenous fluid and broad-spectrum antibiot-
ics (piperacillin-tazobactam). Laparotomy revealed turbid flu-
id in the abdomen and a 9×5×4 cm cecal mass with no obvi-
ous perforation and no necrotic tissue, and no debridement 
was done, giving us the impression of cecal malignancy with 
impending perforation. The patient’s condition was unstable 
during the operation; therefore, right hemicolectomy with end 
ileostomy and distal mucous fistula was performed.

After the surgery, the patient was moved to the ICU, where 
he was intubated without inotropic support, and his antibi-
otic treatment was changed from piperacillin-tazobactam to 
imipenem. Fluconazole was added prophylactically to cover 
for invasive candida as he was immunocompromised and crit-
ically ill. His nasogastric tube output was bloody, and he was 
managed conservatively with pantoprazole infusion and blood 
products. His condition slowly improved. He was extubated on 
postoperative day 3, and moved from the ICU on postoperative 
day 4. We were informed the next day by the pathologist that 
periodic acid-Schiff staining showed the colon mass heavily 
infiltered with broad pauciseptate hyphae (Figure 3) with ev-
idence of thrombosis and angioinvasion of the vascular wall 
by hyphae (Figure 4), which is consistent with mucormycosis. 
At that time, we realized that we had been misled by the pa-
tient’s risk factors of malignancy, and in fact he had a fungal 
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mass mimicking a malignancy. Fluconazole was replaced with 
amphotericin B, with his latest Cr 223 μmol/L (normal range, 
62–115 μmol/L), knowing it would worsen his kidney func-
tion. The next day, his condition deteriorated as he became 

hypotensive, and he was moved back to the ICU and intu-
bated with inotropic support. An abdominal CT did not show 
any signs of bowel ischemia or perforation. However, the pa-
tient developed septic shock and multiorgan failure and died.

Discussion

Mucormycosis is a rare opportunistic infection caused by a 
fungus of the class Zygomycetes [1]. The morphology of the 
hyphae is the main feature that differentiates Zygomycetes 
from other hyaline filamentous fungi. The morphological fea-
tures of Zygomycetes include wide coenocytic ribbon-like hy-
phae with wide-angle branching [4]. Zygomycetes are often 
described by surgical pathologists and in the literature as asep-
tate; however, pauciseptate is a more accurate description, as 
the septae occur at irregular intervals. It is important to use 

Figure 1.  Abdominal computed tomography without contrast 
showing marked circumferential wall thickening of the 
cecum with ulcerations and air along the thickened 
wall extending to the right lateral abdominal wall.

Figure 3.  Histopathological slide of the colon showing broad 
pauciseptate hyphae (arrow) (periodic acid-Schiff stain, 
20× magnification).

Figure 4.  Histopathological slide showing evidence of 
thrombosis and angioinvasion (arrow) of vascular wall 
by the mucormycosis seen against a background of a 
neutrophil and macrophage in a hematoxylin and eosin 
stain (40× magnification).

Figure 2.  Abdominal computed tomography without contrast 
showing marked circumferential wall thickening of the 
cecum with ulcerations and air along the thickened 
wall extending to the right lateral abdominal wall.
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the correct descriptive term to avoid mistaking the fungus for 
septate fungi such as Aspergillus [5].

Colonic mucormycosis can present with relatively less severe 
symptoms such as fever, abdominal pain, distension, and diar-
rhea [6]. It can also present more severely with gastrointesti-
nal bleeding and visceral perforation, which causes peritonitis 
or mimics gastrointestinal malignancy, as in our patient [6]. The 
most common presenting symptoms of gastrointestinal mucormy-
cosis are abdominal pain (68%), gastrointestinal bleeding (48%), 
and fever with change in bowel habit (<20%) [7]. Gastrointestinal 
mucormycosis is rare and accounts for 4–7% of all mucormyco-
ses, and there is colon involvement in 32% of patients [2]. In a 
review of 87 patients with gastrointestinal mucormycosis, the 
most commonly affected organs were the stomach (57.5%), 
colon (32.2%), small bowel (10.4%), and esophagus (7%) [8].

Mucormycosis is an invasive opportunistic fungal infection that 
occurs in patient with neutropenia, immune deficiencies, malig-
nant disease, malnutrition, diabetes, trauma, organ transplan-
tation, and iron overload [1]. Mucormycosis appears to grow 
abundantly in iron-rich media, which predispose patients to 
iron overload [1]. It was recognized that the older iron che-
lators such as deferoxamine, when used in dialysis patients, 
have a higher risk for the development of zygomycosis [9,10]. 
Deferoxamine act as a siderophore to supply iron to the fun-
gus, while the newer ones such as Deferasirox and Deferiprone 
do not facilitate iron uptake by the fungi, apparently because 
they share higher-affinity constants for iron, so they deprive 
the fungi of iron, hence its growth [9,10].

There have been few cases reported in the literature of colon-
ic mucormycosis presenting as a colon mass. Kumar et al. re-
ported the case of a 42-year-old diabetic patient with a right 
colon polypoidal mass in the ascending colon compromising 
the lumen, with biopsy showing a non-specific inflammatory 
lesion [1]. Carcinoma of the colon was one of the differentials 
as he underwent right hemicolectomy. Amphotericin B was not 
started until they received the histopathology result report-
ing it as mucormycosis as the patient presentation was sus-
picious of malignancy [1]. Chawla et al. also reported a case 
of Ileocolic mucormycosis mass causing intestinal obstruction; 
similarly, the diagnosis was made after surgical intervention, 
with the histopathological finding consisting of mucormycosis, 
resulting in delay in starting the antifungal medication [11]. 
Echo et al. reported a case of cecal mass 13 weeks after re-
nal transplant. Surgical exploration reveled a perforated cecal 
mass, with the frozen section of the mass showing scar tis-
sue, and could not distinguish between malignancy and fun-
gal infection. The final pathology was consistent with mucor-
mycosis [12]. Agha et al. reported a case of a polypoid mass 
in the cecum, diagnosed in colonoscopy; fortunately, the biop-
sy revealed it to be mucormycosis before undergoing surgical 

resection [8]. We noticed that colonoscopic biopsy does not 
always show the histology feature of mucormycosis, such as 
in the case reported by Kumar et al. [1]. Colonic mucormyco-
sis presenting as a mass is extremely difficult to differentiate 
from carcinoma of the colon, especially when the presenta-
tion is emergent such as in Chawla et al., Echo et al., and in 
our case, without time for complete preoperative workup, re-
sulting in delayed diagnosis.

In patients who received a renal transplant, malignancy is the 
second leading cause of death after cardiovascular disease [13]. 
Renal transplantation is associated with a marked increase in 
cancer risk at multiple sites [14]. Vajdic et al. reported elevat-
ed risk of colon cancer in dialysis patients after renal trans-
plantation, with a relative risk of 2.36 (95% CI 1.87, 2.92) [14]. 
A recent meta-analysis by Wang et al. also showed elevated 
colon cancer risk in recipients of renal transplants (SIR: 1.85; 
95% CI: 1.53–2.23; P<0.001) [15]. In general, the mean time 
from renal transplant to colorectal cancer diagnosis is 3.8 to 
12.3 years [14].

Mucormycosis is diagnosed based on the results of histological 
examination or culture. Histological diagnosis is made based 
on the finding of predominantly aseptate hyphae, but a few 
reports describe the hyphae as wide and pauciseptate with 
focal bulbous and non-dichotomous branching, occasionally 
at right angles [4]. Histological examination of most samples 
reveal infarction and angioinvasion [5]. Histological examina-
tion in our patient revealed broad pauciseptate hyphae with 
evidence of thrombosis and angioinvasion of vascular wall 
by mucormycosis. Culture remains the main method for the 
identification of fungal species, even though culture results 
are positive in only 52% of autopsy cases and 30% of surgi-
cal specimens [6]. The low percentage of patients diagnosed 
based on positive fungal culture result may be related to the 
low index of clinical suspicion for fungal infection and the late 
detection of characteristic histological findings. This was the 
case for our patient, who presented with a colonic mass that 
mimicked cancer, and fungal infection was initially not sus-
pected. He was diagnosed late because characteristic findings 
were detected late in the histological specimen. In some cas-
es, the infection may be localized, and culture of the submit-
ted specimen may not detect the pathogen [6].

Endoscopic evaluation typically reveals a dark ulcer with clear-
ly defined borders, as well as necrosis and thrombosis in the 
adjacent vessels [6]. However, colonoscopy may additionally 
reveal hemorrhagic and edematous mucosa with erosions [16].

In the study by Almyroudis et al., 116 patients with zygomy-
cosis diagnosed in a tertiary center were reviewed. Of these 
patients, 52% were diagnosed using both histopathological 
examination and culture, 38.8% by biopsy alone, and 6% by 
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culture alone [3]. Diagnosis was made before death in most 
(86%) of the patients and postmortem in 13.8% of the pa-
tients [3]. In another review, by Song et al., of a total of 174 
patients with mucormycosis who were recipients of renal 
transplant; 44.3% were diagnosed using both histopatholog-
ical examination and culture, 41% by histopathology alone, 
and 14.4% by culture alone [17].

Mucormycosis is associated with high mortality of up to 
50% [3]. Multiple treatment modalities have been reported in 
the literature, and the treatment combination of surgery and 
intravenous amphotericin B is associated with higher surviv-
al rates [17]. Almyroudis et al. reported that 73.7% of patients 
underwent surgery [3]. The mortality rate of patients who 
were only treated with amphotericin B was higher than that 
of patients who received the treatment combination of am-
photericin B and surgery (62.5% versus 34.3%) [3]. Song et al. 
reported that 121 of the 174 patients they reviewed (69.5%) 
received a combination of antifungal and surgical treatment 
and had a higher survival rate than patients who only under-
went surgery and patients who only received antifungal ther-
apy (70.2% versus 36.4% versus 32.4%) [17]. Details of previ-
ously published reports are provided in Table 1.

In our patient, the presentation with abdominal pain with 
CT finding of cecal mass in association with renal transplant 
on immunosuppressant had a presumptive diagnosis of ce-
cal malignancy. The patient was treated with supportive care 
after surgical resection. However, his condition deteriorated 
around the time of histopathological diagnosis of mucormyco-
sis, 5 days after surgery. In such patients who have other risk 
factors, such as MDS, neutropenia, and iron overload on iron 
chelation therapy, it essential to have a high index of suspi-
cion of fungal infection. If the diagnosis was suspected earli-
er, with the initiation of amphotericin B, the outcome of our 
patient might have been better.

Conclusions

In conclusion, our patient had multiple risk factors, including 
being a renal transplant recipient on immunosuppression, hav-
ing MDS after 8 cycles of azacitidine, with history of neutro-
penia, and having iron overload treated with an iron chelator. 
We cannot precisely say which factor had the most impact, but 
we agree that it is multifactorial and each factor had a con-
tribution. In a patient presenting with gastrointestinal symp-
toms with any of the above risk factors, the physician should 
be alert to the potential diagnosis of invasive mucormycosis. 

Age 

(years)/

Sex

Morbidity
Time	since	

renal	Tx

Immuno-

suppressor
Sites Symptoms Operation

Antifungal 

medication
Outcome References Year

57/M HTN, 
DM

2 
months

Tacrolimus, 
MMF, steroids

Stomach, 
splenic 
colon, 
spleen

Abdominal 
pain, distention, 
constipation

Debridement 
of all involved 
organs

Itraconazole ® 
Amphotericin 
B

Died on 
POD 8

18 2001

33/M --- 1 week Cyclosporine, 
steroids

Cecum, 
ascending 
colon

Hematochezia Transplant 
Nephrectomy on 
day 35

Amphotericin 
B

Survived 12 2001

43/F --- 8 years 
(first Tx)
13 weeks 
(second 
Tx)

Sirolimus, 
MMF, steroids

Cecum Fever, 
abdominal pain, 
hematochezia

– Right 
hemicolectomy 
with end 
ileostomy and 
mucus fistula.
– Transplant 
nephrectomy in 
the third week

Amphotericin 
B for 6 weeks

Survived 19 2005

66/M --- Not 
stated

Tacrolimus, MMF Cecum, 
terminal 
ileum

Fever, SOB, 
abdominal pain

Right 
hemicolectomy, 
end ileostomy, 
mucus fistula

Fluconazole Died on 
POD 48

20 2014

64/ M HTN, 
MDS

11 years Tacrolimus Cecum Abdominal 
pain, vomiting, 
diarrhea

Right 
hemicolectomy, 
end ileostomy, 
mucus fistula

Fluconazole ® 
Amphotericin 
B

Died on 
POD 8

--- ---

HTN – hypertension; DM – diabetes mellitus; MMF – mycophenolate mofetil; MDS – myelodysplastic syndrome; SOB – shortness of 
breath; Tx – transplant; POD – postoperative day.

Table 1. Summary of reports on colonic mucormycosis in recipients of renal transplant in recent medical literature.
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We conclude that urgent surgery combined with intravenous 
amphotericin B is the optimal treatment option. As the symp-
toms of gastrointestinal mucormycosis are non-specific, di-
agnosis is often late or missed, and mortality remains high. 

High clinical suspicion, early diagnosis, and combined antifun-
gal and surgical treatment is the best way to reduce mortali-
ty and improve survival in these patients.
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