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ABSTRACT

Mucormycosis is a rare and often fatal opportunistic infection 
that especially occurs in immunocompromised patients. Primary 
gastrointestinal infection is uncommon and accounts for only 
approximately 7% of all cases of mucormycosis but it is associated 
with an 85% mortality rate due to perforation and massive 
bleeding. Very few cases of gastrointestinal mucormycosis in an 
immunocompetent host have been reported. We describe a case 
of gastric necrosis and massive bleeding due to fulminant invasive 
mucormycosis.
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INTRODUCTION

Mucormycosis is a rare and often fatal opportunistic 
infection that especially occurs in immunocompromised 
patients (1,2). The most frequent forms of presentation 
are rhinocerebral, pulmonary, cutaneous or disseminat-
ed. Primary gastrointestinal infection is uncommon and 
accounts for only approximately 7% of all cases of mucor-
mycosis, but it is associated with an 85% mortality rate 
due to perforation and massive bleeding (3-5). Very few 
cases of gastrointestinal mucormycosis in an immunocom-
petent host have been reported (6-8). We describe a case 
of gastric necrosis and massive bleeding due to fulminant 
invasive mucormycosis. 

CASE REPORT

A 53-year-old female was referred to our Intensive Care 
Unit (ICU) with the diagnosis of intracraneal hemorrhage 
caused by rupture of an aneurysm from the right posteri-
or communicant artery that underwent embolization. The 
patient was sedated and required mechanical ventilation 
and dexamethasone 4 mg intravenously every 6 hours. Her 
medical history was remarkable for hypertension, asth-

ma, and conservative surgery for breast cancer two years 
before. Neurological recovery was complicated with aspi-
ration pneumonia treated with antibiotics. On the 12th day 
of stay in the ICU, the patient suddenly presented a massive 
hematemesis and hypovolemic shock. After hemodynamic 
stabilization, an upper endoscopy was performed which 
showed a large circumferential ulcer extending from the 
esophagogastric junction to the upper stomach, which was 
full of blood clots. Consequently, emergency laparotomy 
was performed that revealed about 2 liters of hemoperito-
neum, extensive necrosis and perforation of the posterior 
wall of the stomach. Total gastrectomy was performed 
(Fig. 1). During the procedure the patient presented signs 
of coagulopathy so we decided not to perform anastomo-
sis, and control of bleeding with packing. Perioperative 
blood products requirements were 8 packed red blood cells 
units and 2 liters of fresh frozen plasma. Despite intensive 
resuscitation, the patient developed multiple organ failure 
and died 8 hours later. An autopsy was requested but it was 
refused by the family.

Histologic examination revealed extensive areas of gas-
tric transmural coagulative necrosis associated with mild 
inflammation (Fig. 2) and the presence of structures consis-
tent with hyphae, some of them inside blood vessels, and 
causing vascular thrombosis. Periodic acid Schiff (PAS) 
and Grocott staining were performed to better character-
ize the morphology of the hyphae, and revealed several 
broad non-septate fungal hyphae with irregular right angle 
branching, with a measure between 10 and 20 µm in width. 
The fungal organisms were morphologically consistent 
with gastric mucormycosis (Fig. 3 A and B).

DISCUSSION

Mucormycosis is a life-threatening opportunistic inva-
sive infection caused by fungal agents within the order 
Mucorales (1). The fungi live in the soil and they are also 
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present in the air and food (2). The most commonly isolat-
ed family is Mucoraceae, which includes Rhizopus, Rhi-
zomucor, Actinomucor, and Mucor, among other species 
(1). Members of this family usually cause an acute and 
invasive infection in patients with cancer, bone marrow 
and solid organ transplant recipients, as well as in patients 
with inherited immunodeficiencies (2,3,5,9). However, 
unlike other filamentous fungi, mucormycosis can also be 
a frequently lethal infection in hosts with greater immuno-
competency, such as those with diabetes mellitus, cirrhosis, 
malnutrition or chronic renal failure (2,4,9,10). Very few 
cases of gastrointestinal mucormycosis have been reported 
in presumably immunocompetent patients admitted to the 
ICU for trauma or pneumonia (6-8).

Blood vessels invasion by hyphae leads to arterial 
thrombosis, tissue infarction, hemorrhage and necrosis (6). 
When mucormycosis involves the gastrointestinal tract, 
it is most frequently seen in the stomach (58%) or colon 

(32%) (2,4). The most common presenting symptom for 
invasive mucormycosis is upper gastrointestinal bleeding, 
which was consistent with this patient presentation. Gastric 
mucormycosis, from colonization to infiltrative disease, 
has been described complicating peptic ulcer disease and a 
other gastrointestinal conditions such as peritonitis, tuber-
culosis, and gastric carcinoma (3,7,9).

It remains unclear how the fungal pathogen was intro-
duced into her gastrointestinal tract. Fungi of the muco-
rales order are ubiquitous in the environment and several 
predisposing factors such as gastric ulcer, the ingestion of 
contaminated food and the use of nasogastric intubation 
have been described as responsible for the development of 
gastric mucormycosis. In the present case an undiagnosed 
acute or chronic peptic ulcer might have facilitated fungal 
entry and the development of invasive mucormycosis. An 
outbreak of five cases of gastric mucormycosis in a sin-
gle ICU associated with the use of contaminated wooden 

Fig. 1. Macroscopic photograph of the total gastrectomy specimen 
showing necrosis and perforation of the posterior gastric wall.

Fig. 2. Histological appearance of the wall of the stomach showing necro-
sis with acute inflammation and hemorrhagic foci (H-E stain, X40).

Fig. 3. PAS (A) and Grocott (B) staining showing characteristic broad and non-septae hiphae with vascular invasion and thrombosis (X60).
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tongue depressors was recently reported (10). Although 
environmental cultures were not performed in our ICU, 
during the subsequent year no other case of mucor was 
identified in our center.

In conclusion, gastric mucormycosis is an exceedingly 
rare infection, particularly in immunocompetent individ-
uals. In our case, it seems likely that fungal colonization 
occurred prior to her hospital admission, and infection 
developed after performing multiple invasive procedures. 
Early diagnosis and antifungal therapy along with gastric 
resection in selected cases are essential to improve prog-
nosis.
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