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Introduction: Mucormycosis is a rare systemic fungal infection, mainly observed in immunocompromised patients. It is responsible 
for surface and deep tissue destruction leading to perforations and hemorrhage. Its pathogenesis represented by an angio-invasion is at 
the origin of a local infarction and a vascular thrombosis. We report a case of gastrointestinal (GI) mucormycosis-induced multiple 
gastric ulcers, GI bleeding and rectal perforation.
Case Presentation: A 75-year-old man, with type II diabetes mellitus, was admitted to the intensive care unit for an acute abdominal pain 
associated with massive hematochezia. Clinical examination was that of an acute peritonitis and a hemorrhagic shock state. Abdominal and 
pelvic CT scan with intravenous contrast concluded to a perforation of the anterior wall of the rectum. He underwent immediate laparotomy 
with temporary colostomy. Several upper GI endoscopies had shown multiple gastric ulcer lesions. Lower GI endoscopy showed a fistulous 
orifice of the rectum on its anterior surface. Histopathology of the gastric biopsy showed acute and subacute inflammatory changes with 
filamentous elements suggesting mucormycosis. Histopathology of the rectal biopsy showed a subacute non-specific inflammation. Culture 
of the secretions from the rectal fistula orifice showed the strain Rhizopus sp. Antifungal susceptibility testing reported sensitivity to 
liposomal amphotericin B. The diagnosis of GI mucormycosis-induced multiple gastric ulcers, rectal perforation and pulmonary embolism 
in the patient with type II diabetes mellitus was retained. The outcomes were favorable after 6 weeks of treatment with liposomal 
amphotericin B associated with temporary colostomy and appropriate diabetes management.
Conclusion: GI mucormycosis remains a multidisciplinary diagnostic challenge, less frequent in clinical practice, with a long 
diagnostic pathway. This opportunistic systemic mycosis can lead to numerous GI complications including perforation, massive GI 
bleeding and even multiple extra-GI complications. GI mucormycosis has a good prognosis if it is treated early with medical and 
surgical treatment.
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Background
Mucormycosis is an opportunistic, uncommon and potentially fatal fungal infection caused by filamentous fungi belonging to 
the subphylum Mucormycotina, order Mucorales, class Zygomycetes. Rhizopus species are the most common cause of 
infection. The main routes of entry are the sinuses, lungs, gastrointestinal (GI) tract and skin.1,2 The entire organ system can be 
affected, but rhino-orbital, cerebral and pulmonary infections dominate the literature.1–4 The GI form of mucormycosis is by 
far the least frequent.4 These fungi are responsible for both superficial and deep tissue destruction associated with 
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angioinvasion. This pathogenesis is the cause of massive GI hemorrhage, GI perforation, disseminated systemic infection, 
local infarction and vascular thrombosis. Massive GI bleeding and GI perforation are the most common cause of death.2,5 The 
prognosis of GI mucormycosis is often poor due to delayed diagnosis because of its atypical manifestations requiring a long 
diagnostic process.2,4–6 Despite the intensive use of antifungal therapy and surgical debridement, the mortality rate of adult 
patients varies from 20% to 100%.2,5 We report a case of GI mucormycosis presenting as massive hematochezia, multiple 
gastric ulcers and rectal perforation in a 75-year-old man with type II diabetes mellitus.

Case Presentation
A 75-year-old man was admitted to the intensive care unit for an acute abdominal pain associated with massive 
hematochezia. He had a history of type II diabetes mellitus, hypertension, hypercholesterolemia, weaned smoking, 
unstable angina with triple coronary artery bypass grafting, macular retinal degeneration, and benign prostatic hyper
trophy. He underwent endarterectomy for left carotid stenosis. General examination reported a blood pressure of 60/40 
mmHg, a heart rate of 180 bpm, a respiratory rate of 34/min, an oxygen saturation of 89% and a temperature of 38.3°C. 
Physical examination had reported abdominal tenderness. He was immediately treated in the intensive care unit as an 
acute peritonitis. The patient was intubated and received fluid resuscitation, vasopressor drugs (norepinephrine), empiric 
antibiotic therapy (piperacillin/tazobactam) and high dose of proton pump inhibitor. Abdominal and pelvic computed 
tomography (CT scan) with intravenous contrast showed a perforation of the anterior wall of the rectum (Figure 1). The 
patient underwent immediate laparotomy that failed to find the perforation. Temporary colostomy was performed. He had 
a hemoglobin level of 9.3 g/dL after transfusion of 5 units of packed red blood cells. There was a hyperleukocytosis of 
14,760 elements/mm3 and a C-reactive protein of 101 mg/L. QuantiFERON-tuberculosis assay and human immunode
ficiency virus (HIV) serology were negative. Several upper GI endoscopies showed multiple ulcerated lesions along the 
greater gastric tuberosity, on the anterior wall, 3 to 4 cm in diameter, surrounded by a budding edematous mucosa, and 
fragile on contact (Figure 2). Lower GI endoscopy showed a productive fistulous orifice with a whitish filamentous 
discharge at the anterior aspect of the rectum (Figure 3). Histopathological examination of gastric biopsy showed acute 
and subacute inflammatory remodeling mixed with filamentous elements suggestive of mucormycosis (Figure 4). Rectal 
biopsy histology was fibro-edematous remodeling, lymphoid nodular cluster, and non-specific subacute inflammation 
with negative Periodic Acid-Schiff (PAS). Fungal culture of secretions from the rectal fistula orifice identified the strain 
Rhizopus sp. Antifungal susceptibility testing reported sensitivity to liposomal amphotericin B. Chest CT scan during the 
hospitalization revealed bilateral pleural effusion and atelectasis. Lung scintigraphy showed recent segmental pulmonary 
embolisms of the right upper lobe. The diagnosis of GI mucormycosis-induced multiple gastric ulcers, rectal perforation 

Figure 1 Abdominal and pelvic CT scan of a 75-year-old man showing a perforation of the anterior wall of the rectum.
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Figure 2 Upper gastrointestinal endoscopy showed suspicious ulcerated lesions along the large anterior gastric tuberosity, surrounded by a budding mucosa.

Figure 3 Recto-sigmoidoscopy of a 75-year-old man showing uncommon fistulous orifice with leakage on the anterior rectal wall.
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and pulmonary embolism was retained. The patient was treated with liposomal Amphotericin B 5mg/kg/day intrave
nously for 6 weeks and anticoagulation with low-molecular-weight heparin and insulin therapy. Upper gastrointestinal 
endoscopy after 4 weeks showed healing of the gastric ulcers (Figure 5). After 6 weeks, the outcome was favorable 
without recurrence or other complications.

Figure 4 Histopathology of the gastric biopsies had shown a typical of Muchorales image, suggestive mucormycosis.

Figure 5 Upper gastrointestinal endoscopy 4 weeks after liposomal amphotericin B, showing numerous scarred stellar lesions sometimes with retraction of the greater 
gastric tuberosity and anterior wall.
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Discussion
Mucormycosis is a severe, opportunistic, angio-invasive fungal infection of the Mucorales. It is a common filamentous fungus, of 
the class Mucormycetes. It is the third most common invasive fungal infections after aspergillosis and candidiasis.7,8 An 
increasing annual incidence with age was noted from 1997 to 2006.9,10 The disease can be transmitted by inhalation or direct 
inoculation of spores through injured skin or mucosa. Mucormycetes are characterized by the presence of large aseptate hyphae 
(coenocytic mycelia) and the formation of zygospores.7 The genera Rhizopus are by far the most frequently found.1–8,11 

Mucormycosis can present with different clinical manifestations: rhino-cerebral (39%), pulmonary (24%), cutaneous (19%) 
and the disseminated form (23%).1–8,11 Among these manifestations, the GI form remains uncommon and rarely diagnosed in 
living patients. This GI form represents only 7% of reported cases.1–8,11,12 Diseases of the GI tract are usually acquired by 
ingestion of contaminated food or by infection of an implanted device. Within the GI tract, the stomach is the most common site of 
infection (67%), followed by the colon (21%), small intestine (4%) and esophagus (2%).1,2,6 For our patient, the locations were 
a gastric and colonic. Given the rapid evolution of GI mucormycosis, the prognosis is poor with a very high mortality rate, 
approximately 85%.5–7,11,12 Many patients with mucormycosis had presented with risk factors for immunosuppression, including 
diabetes (9%), persistent neutropenia, hematologic malignancies (44%), HIV infection, prematurity malnutrition and under
nutrition, long-term systemic corticosteroid therapy, immunosuppressive therapy following organ or stem cell transplantation, and 
increased serum iron levels.1,2,4–8,11,12 Our patient had type II diabetes mellitus. The diagnosis of GI mucormycosis often remains 
late because of the nonspecific presentation.1–8,11–14 Only 25% of cases are diagnosed ante-mortem.12 The most common 
symptoms are abdominal pain and distension, associated with nausea or vomiting and sometimes GI bleeding. The definitive 
diagnosis of mucormycosis is histologic evidence of fungal invasion of tissue. In the case of GI mucormycosis, endoscopy or even 
surgery is usually unavoidable for the diagnosis, as in the case of our patient.1–8,11,12 There was also the angio-invasive 
complication with pulmonary embolism. These are clinical presentations reported by several authors.1–4,6 It is advised that 
treatment of mucormycosis include urgent surgical resection of infected area whenever feasible parallel to systemic antifungal 
therapy to prevent disease dissemination.6 The medical/surgical and multidisciplinary management should be early for an 
excellent outcome.15 Management involves both the risk factors present that may be decompensated, rapid appropriate antifungal 
treatment and early surgical debridement.1,2,4–7,11,12,15,16 The survival rate of medical/surgical treatment is as high as 70%, 
whereas it is 61% with antifungal treatment alone.11 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 underwent only 
surgery and patients who only received antifungal treatment (70.2% versus 36.4% versus 32.4%).16 Almyroudis et al reported that 
73.7% of patients underwent surgery. The mortality rate of patients who were only treated with amphotericin B was higher than 
that of patients who received the treatment combination of amphotericin B and surgery (62.5% vs 34.3%).17 Amphotericin B, 
posaconazole, and isavuconazole are the only currently available antifungal treatment active against Mucorales species. 
Liposomal amphotericin B is the recommended first-line treatment for mucormycosis. Posaconazole has generally been 
recommended as maintenance and salvage therapy.6,11,18 Isavuconazole, a novel triazole with available oral and intravenous 
formulations, showed at least partial activity against different strains of Mucorales.19 A recently conducted open-label Phase 3 
study evaluated 37 cases of mucormycosis (21 patients receiving primary therapy, 11 for refractory disease and 5 for intolerance); 
31% of overall response, 32% in the primary treatment group, and 36% in patient’s refractory to other antifungal treatments. The 
survival rate was 0.53 at day 180, which was consistent with published data on amphotericin B and posaconazole.20 Our patient 
had received appropriate diabetes treatment, surgical treatment and antifungal treatment. The evolution was satisfactory with 
healing of the GI ulcers.

Conclusion
Mucormycosis is the third potentially fatal systemic fungal infection caused by Mucorales, mainly affecting immuno
compromised patients. Diagnosis is often delayed due to an atypical clinical presentation and a long diagnostic process. 
Colonic opportunistic infections such as mucormycosis should be considered in the presence of GI ulcers, severe GI 
bleeding and GI perforations in immunocompromised patients. Early medical and surgical treatment of mucormycosis is 
associated with a good prognosis. Evaluation and treatment of vascular complications of mucormycosis contribute to an 
excellent outcome.
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