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Abstract: Mucormycosis is a rare, life-threatening, and opportunistic fungal infection that 
usually occurs in immunocompromised patients. Rhinocerebral and pulmonary manifesta-
tions are the common form. The rare form of gastrointestinal mucormycosis occur in all parts 
of the alimentary tract, with emphasis on the stomach being the most common site. Primary 
gastric mucormycosis following traumatic injury is an extremely rare form that is usually 
lethal; thus, only a few cases of survival have been reported even after early diagnosis and 
aggressive surgical resection, combined with antifungal treatment. We herein report a case of 
delayed-onset gastric mucormycosis in a polytrauma patient without predisposing factors, 
which was successfully treated by antifungal medical therapy alone with no surgical 
debridement. 
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Introduction
Mucormycosis is a rare and lethal invasive fungal infection that usually occurs in 
severely immunocompromised hosts. Primary gastric mucormycosis after trauma is 
exceedingly rare. Gastric mucormycosis is histologically classified into coloniza-
tion, infiltration, and vascular invasion types, and vascular invasion has the poorest 
prognosis.1,2 The current management is antifungal therapy, if feasible since surgi-
cal debridement is the mainstay of treatment. Our case is unique because trauma, 
with no other underlying risk factor or medical condition, may have predisposed the 
patient to invasive fungal disease with massive melena. We encountered a special 
case of infiltrative gastric mucormycosis with massive melena, which was managed 
by appropriate transfusion, hemostatic agent, and antifungal therapy without surgi-
cal debridement.

Case Report
A 41-year-old woman with no relevant medical history was transferred to our 
emergency department after a vehicular accident. On arrival, the patient was in 
a state of stupor with Glasgow coma scale 9, with a blood pressure of 37/21 mmHg, 
a heart rate of 112 beats per minute, and undetectable peripheral saturation. Five 
minutes after arrival, cardiac arrest occurred, which required us to perform cardi-
opulmonary cerebral resuscitation (CPCR). Chest computed tomography showed 
hemopericardium due to cardiac rupture, leading to cardiac tamponade. After the 
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recovery of spontaneous circulation, emergency explora-
tion was planned, and in the operation room, another 10 
minutes of CPCR was performed during sternotomy. The 
operative findings were rupture of the right atrium and left 
hemopneumothorax. Eight hours later, emergency reex-
ploration was performed due to mediastinal bleeding. 
The bleeding was controlled, but the patient’s vital signs 
remained unstable, indicating acute kidney injury and right 
heart failure; general edema was severe, and the central 
venous pressure was 30 cmH2O due to massive transfu-
sion and volume overload resuscitation. Therefore, contin-
uous renal replacement therapy was necessary to treat the 
acute renal injury, and extracorporeal membrane oxygena-
tion (ECMO) support was required to maintain her rapidly 
deteriorating vital signs. On postoperative day (POD) 1, 
ECMO was removed; on POD 3, the patient was extu-
bated, and dialysis was stopped. She was recovering well, 
and was transported from the intensive care unit to the 
general ward in POD 4. The patient’s recovery in the 
general ward was uneventful, but on POD 16, she sud-
denly had massive melena (~1500 mL) without prodromal 

symptoms such as abdominal pain or nausea. The patient 
underwent emergency esophagogastroscopy, which 
revealed a large amount of ulceration with bloody dis-
charge at the greater curvature of the fundus to the mid- 
body (Figure 1).

Biopsy was performed, and the esophagogastroscopy 
was completed by the administration of an epinephrine 
spray and a massive infusion of sodium alginate (Lamina 
G solution; Taejoon Pharm Co., Ltd., Seoul, Korea). 
During melena, the patient’s body temperature was nor-
mal, her C-reactive protein was not elevated, and only the 
white blood cell count had increased (17,470 cells/mm3). 
Three days later, the pathology report of the biopsy 
revealed fungal hyphae consistent with gastric mucormy-
cosis (Figure 2), and intravenous liposomal amphotericin 
B (5 mg/kg), was started.

The antifungal agent was administered for 8 weeks, and 
the patient’s melena gradually resolved. In the follow-up 
esophagogastroscopy on POD 24, a large active ulceration 
formed without bleeding. There was no evidence of melena 
relapse or abnormal abdominal symptoms. Stool output was 

Figure 1 Endoscopic images after melena episode. Large amount of ulcerations with bloody discharge at the greater curvature of the fundus to the mid-body (A–C, white 
arrow).

Figure 2 Microscopic findings of the gastric ulcer showing numerous nonseptate fungal hyphae. (A) Hematoxylin and eosin staining (original magnification, ×400). (B) 
Periodic acid–Schiff staining (original magnification, ×400).
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normal, and no abnormal inflammatory markers were 
observed. On POD 76, the patient was discharged without 
any other complications or oral medications. One year after 
discharge, follow-up esophagogastroscopy was performed, 
which revealed a large post-inflammatory ulcer scar without 
rugal fold formation, but there was no active inflammation at 
the previous lesion (Figure 3). Biopsy was again performed, 
and no fungal hypha was found.

Discussion
Zygomycetes include organisms that cause human disease, 
among those members they have two orders: the Mucorales 
and the Entomophthorales.3,4 The majority of fungal infec-
tions human illness was reported to be caused by the 
Mucorales, that usually live in the soil and cause food 
decay.5 Although Rhizopus spp. is the fungi most usually 
linked to diseases, other organisms are also associated with 
human infection, such as Mucor, Rhizomucor, and Absidia. 
These cause an acute, angio-invasive infection in immuno-
compromised hosts, which has a high mortality rate.1,6 The 
most common clinical infection of mucormycosis is the 
rhinocerebral type; other types are pulmonary, cutaneous, 
gastrointestinal, and disseminated mucormycosis. Among 
them, the gastrointestinal type invades the stomach (67%), 
followed by the colon (21%), small intestines (4%), and 
esophagus (2%).1 Histologically, mucormycosis is classified 
into colonization, infiltration, and vascular invasion types, 
with vascular invasion having the worst prognosis.2

Gastric mucormycosis is usually known to occur in 
patients with immunocompromised states, those with dia-
betes mellitus, steroid users, solid-organ transplant donors, 
those with histories of alcohol abuse, and those with liver 
cirrhosis.7 It also occurs in high-risk patients using corti-
costeroids, antineoplastic chemotherapy, and antirejection 

agents. A study reported an outbreak of gastric mucormy-
cosis associated with wooden tongue depressors in criti-
cally ill patients.8 Recently, it was found to occur in 
patients with polytrauma with no special underlying fac-
tors, like in the case of our patient.1,9 The immunosup-
pressive effect of the transfusion might have increased the 
infection rate of mucormycosis in polytrauma patients.10

In our case, the patient was diagnosed with hemoper-
icardium due to right atrial rupture after a vehicular acci-
dent. She underwent emergency operations and had 
ECMO support. The patient had no predisposing factors 
for gastric mucormycosis. Since gastric ulcers usually 
create favorable conditions for the development of primary 
gastric mucormycosis,11 we could only assume that, even 
with the use of proton pump inhibitors, a stress-induced 
ulcer may have contributed to the development of mucor-
mycosis with massive ongoing melena.

Gastric mucormycosis is rare and has a disseminated 
course; it has no definite treatment, and the prognosis for 
all patients is poor. However, rapid diagnosis, treatment of 
predisposing risk factors, surgical debridement, and prompt 
antifungal therapy might lead to successful treatment.12,13 

Therefore, a rapid diagnosis is critical to enable early initia-
tion of antifungal therapy. Surgical debridement could be an 
option with antifungal medication. However, surgery is cho-
sen depending on the resection range of the stomach and the 
patient’s overall condition. In this case, the patient had 
infiltration-type gastric mucormycosis, which would be 
responsive to surgical debridement plus antifungal medica-
tion. However, the patient needed total gastrectomy, for 
which we could not determine the extent of damage and 
the degree of disseminated intravascular coagulopathy 
because of the massive melena. Therefore, we opted for 
antifungal therapy alone and monitored the effect.

Figure 3 Endoscopic images one year after discharge. Large post-inflammatory ulcer scar without rugal fold formation (A and B) and small erosion with surrounding 
regenerating mucosa (C) at the greater curvature of the proximal body to the mid-body.
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Recently, posaconazole, an oral antifungal drug, was 
recommended for the prevention of recurrence in a case of 
remission confirmed by gastroscopy.14,15 However, the 
patient was doing well without any oral antifungal drug. 
Endoscopy revealed no evidence of recurrence during the 
1-year follow-up. Comparative data do not exist to justify 
the basis for the duration of antifungal therapy. However, 
many suggest that antifungal therapy be continued until 
the resolution of symptoms and signs or stabilization of 
serial imaging.16

Conclusion
Gastrointestinal mucormycoses proliferate rapidly and 
may occur during stress-induced ulcer which might con-
tribute to the development of mucormycosis with mas-
sive ongoing melena. Whether or not the ulcer was 
persistent already at the time of the vehicular accident 
or later could not be determined. This case of gastric 
mucormycosis presenting with massive melena in 
a polytrauma patient was treated by transfusion, 
a hemostatic agent, and antifungal therapy immediately 
after early diagnosis.

Abbreviations
CPCR, cardiopulmonary cerebral resuscitation; ECMO, extra-
corporeal membrane oxygenation; POD, postoperative day.
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