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ABSTRACT

Mucorales is an order of angioinvasive fungi that classically infects immunocompromised patients. As an aerogenous pathogen, it
most frequently causes disease of the lungs and paranasal sinuses. Gastrointestinal mucormycosis represents a particularly rare site of
infection. This case report describes the complicated presentation of ileocecal mucormycosis in an immunocompromised orthotopic
heart transplant recipient. The diagnosis was made status-post ileocolonic resection, and the patient was promptly started on
liposomal amphotericin B and micafungin. Unfortunately, the patient ultimately succumbed to disseminated infection. In this study,
we review the epidemiology, the presenting features of gastrointestinal mucormycosis, and emphasize the prompt initiation of
therapy on suspected disease.

INTRODUCTION

Mucorales is an order of filamentous fungi that are ubiquitous in the environment." It acts as an opportunistic pathogen implicated in
ahost of human diseases collectively known as mucormycosis. As an aerogenous pathogen, it is believed to be introduced to the host
through inhalation of sporangiospores primarily. Not surprisingly then, its primary sites of infectivity tend to be the lungs and
paranasal sinuses (and by extension, orbit, and cerebrum).” In this study, we describe a rare case of ileocolic mucormycosis in a young
but severely immunocompromised patient.

CASE REPORT

Our patient is a 25-year-old man who was admitted after an episode of ventricular fibrillation. His medical history was significant for
dilated cardiomyopathy requiring a heart transplant at 3 years of age and a second orthotropic heart transplant at 24 years old. His post-
transplant course was complicated by cardiac arrest requiring extracorporeal membrane oxygenation with eventual permanent
pacemaker placement, percutaneous endoscopic gastrostomy tube, and end-stage renal failure. In addition, in the setting of immu-
nosuppression with neutropenia, he has had a complex infectious disease history including chronic sternal dehiscence containing
Pseudomonas aeruginosa, Coryneform Gram-negative rods, and Candida spp. Given the proximity of the infection to his sternum and
concern for osteomyelitis, before admission, he was being treated with a 6-week course of intravenous cefepime and vancomycin
administered as an outpatient. He had also started on an extended 6- to 12-month course of oral voriconazole to treat the Candida spp.
cultured from debrided mediastinal tissue. Because of concern for drug-associated arrhythmia, voriconazole was stopped at admission.
This was replaced by micafungin for continued treatment of Candida spp. Of note, his immunosuppression regimen included
tacrolimus and low-dose prednisone. He had previously been prescribed mycophenolate, but this was discontinued before admission in
the setting of fungal infections. His immunosuppressant dosages were titrated to be within therapeutic range.

Early in his hospital course, he was intermittently febrile with a leukocytosis of 23 k/uL which was initially attributed to P. aeruginosa
ventilator-associated pneumonia. Given his immunocompromised state, a noncontrast computed tomography (CT) scan was
obtained on hospital day (HD) 7, demonstrating inflammatory changes of the cecum and ascending colon (Figure 1). These findings
were initially believed to be multifactorial, including ischemia after recent ventricular fibrillation arrest and bowel edema from
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Figure 1. Pelvic and abdominal computed tomography with findings
suggestive of inflammatory changes to the cecum and moderate
abdominal ascites.

cardiogenic shock. Supportive management was used. On HD 12,
the patient developed increasing abdominal distension with de-
creased stool output, and a repeat abdominal CT demonstrated
persistent inflammatory changes and a new onset of dilated small
bowel loops with a transition point at the ileocecal valve. This was
consistent with a partial small bowel obstruction. Because the pa-
tient was critically ill with multiple ongoing medical issues, the
surgical team recommended conservative management. This in-
cluded percutaneous endoscopic gastrostomy tube decompression,
serial abdominal examinations, abdominal x-rays every 2-3 days,
and transitioning enteral nutrition to total parenteral nutrition.
Likewise, endoscopic evaluation was initially deferred because of
his tenuous clinical status.

Despite these measures, the obstruction did not resolve, and the
patient remained persistently febrile. A colonoscopy was ulti-
mately performed on HD 22 which showed large ulcerations of
the cecum and ascending colon and a severe angulated stricture
of the ileocecal valve which was not traversable endoscopically
(Figure 2). Biopsies of the cecum and ileocecal valve were per-
formed, but pathologic results were not available at that time.

Immediately after the colonoscopy, the patient developed
worsening abdominal distension. An abdominal CT showed a
large-volume pneumoperitoneum, and he was taken to the
operating room for an urgent exploratory laparotomy. Intra-
operatively, 2 large perforations associated with necrotic bowel
were identified at the terminal ileum. An ileocolic resection with
extended right colectomy, long Hartmann pouch, and end
ileostomy was performed. Gross inspection of the remaining
bowel appeared viable. Final surgical pathology yielded trans-
mural ischemic infarction with large fungal hyphae of variable
morphology consistent with gastrointestinal mucormycosis
(Figure 3). He was started on liposomal amphotericin B. Of
note, micafungin was continued primarily to treat Candida
mediastinitis and not mucormycosis because echinocandins
have not been found to be an effective treatment for Mucorales
species.

On the postoperative day 16/HD 38, he experienced a sudden
drop in hemoglobin from 7.5 to 6.1 g/dL and frank blood
through his ileostomy. CT angiography demonstrated active
extravasation from the midjejunum along with several seg-
ments of worsening bowel wall thickening. Mesenteric angi-
ography, however, did not demonstrate active bleeding, and
therapeutic embolization could not be performed. Over the next
3 days, the patient’s clinical status gradually worsened with
increasing lactic acidosis, hypothermia, and requirements for
blood pressure support. An ileoscopy was performed on post-
operative day 18/HD 40 which showed necrotic, ulcerated il-
eum spanning 40%-50% of luminal circumference consistent
with disseminated fungal infection (Figure 4). At that time,
further surgical debridement was deemed unlikely to benefit the
patient. Palliative measures were implemented, and our patient
ultimately died the following day.

DISCUSSION

Mucormycosis is classically diagnosed in immunocompro-
mised patients with common risk factors, including diabetes
mellitus, hematopoietic stem cell and solid organ trans-
plantation, glucocorticoid therapy, and intravenous drug

Figure 2. Photographic images of the colonoscopy. (A) Large deep ulcerations surrounded by friable mucosa are visible in the cecum, and (B)
scattered and discontinuous shallow ulcerations are seen extending to the hepatic flexure.
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Figure 3. Histologic images taken from the ileocolic resection. (A) Intermediate-power image demonstrating abundant hyphal forms (red arrows) in
necrotic debris on the serosal surface of the cecum and (B) high-power image of hyphae within a vessel (blue arrows) surrounded by acute inflammation.

use."** In a comprehensive retrospective review of 929 pub-
lished cases, Roden et al reported infection patterns based on-
site, including rhino-orbital-cerebral 39%, pulmonary 24%,
cutaneous 19%, isolated cerebral 9%, gastrointestinal 7%, and
generalized disseminated 3%.* These patterns were similar
when comparing sites of infection, specifically in the solid organ
transplantation and hematopoietic stem cell population.® In a
2020 case report by Poyuran et al, the authors identified only 8
adult cases of mucormycosis localized to the cecum or ileocecal
junction reported in the literature.”

Clinical manifestations of gastrointestinal mucormycosis are
nonspecific and include abdominal pain, distension, vomiting,
fever, diarrhea, and melena.’ The presenting feature of ileocecal
infection is often peritonitis after gastrointestinal perforation,
as seen in our case after endoscopy.”® The gastrointestinal
variant of mucormycosis tends to be fulminant with a mortality
estimated to be 85%." In fact, antemortem diagnosis is only
made in about 25% of cases.’

Thus, given a vague clinical picture but a life-threatening
course, the clinician must maintain a high index of suspicion to
make a timely diagnosis. This is essential because early initia-
tion of treatment, a combination of surgery and antifungal
therapy, offers the best chance of survival. Mucorales spp. are
highly vasculotropic, leading to thrombosis and necrosis of the

infected organ.*'® Surgical debridement not only removes
devitalized tissue but is also believed to improve penetration of
subsequent antifungal therapy." The need for early initiation of
antifungal therapy is perhaps best exemplified in a study by
Chamilos et al who demonstrated a 2-fold increase in mortality
when the administration of amphotericin B was delayed beyond
6 days after the diagnosis of zygomycosis was made."" In our
case, therapy was initiated as soon as the diagnosis became
apparent; however, given the patient’s protracted hospital
course, it is likely that this infection had been present for much
longer.

In summary, we present a 25-year-old heart transplant recipient
who developed an extremely rare but highly fatal ileocecal
mucormycosis. Despite our best efforts, the patient succumbed
of this angioinvasive infection. We would like to emphasize
keeping mucormycosis, of any site, high on the differential for
immunocompromised populations to achieve the most optimal
chance of survival.
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Figure 4. Photographic images of the ileoscopy. (A) Diffusely necrotic and ulcerated ileum near end ileostomy and (B) necrotic and deeply
ulcerated segment of more proximal ileum involving approximately 40%—50% of the bowel.
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