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Abstract

We present a case of a middle-aged female
who was admitted to the hospital with a respi-
ratory infection and subsequently developed
an acute surgical abdomen secondary to a per-
forated viscous. She was found to have
mucormycosis of the intestinal tract and even-
tually succumbed to the sequelae of the infec-
tion.

Introduction

Mucormycosis is a rare fungal infection that
typically involves the rhino-cerebral area with
a high morbidity and mortality. Involvement of
the gastrointestinal tract with perforation is
rare and may be related to dissemination of
the disease. The current antifungal treatment
has been shown to be inadequate with variable
outcomes and is often instituted late in the
disease with dismal outcomes.

Case Report

This is a 58-year-old Hispanic female with a
past medical history of trigeminal neuralgia
and hyperlipidemia, who developed an upper
respiratory tract infection, which lasted for
approximately one week prior to admission.
She complained of a cough, occasional short-
ness of breath, and low-grade fevers. She was
seen by her private physician prior to admis-
sion and was given decadron 40 mg i.m and a
prescription for antibiotics. She did not fill the
prescription for the antibiotics immediately.
She then noted that her shortness of breath
and cough were getting worse. She was seen
in the emergency where she was diagnosed
with an acute airway obstruction secondary to

acute epiglottitis. She was emergently intubat-
ed and transferred to the intensive care unit
where she was noted to be hypotensive (BP
90/76 mmHg) and hypoxemic. In addition to
the ventilator support, her intensive care unit
(ICU) therapy required vasopressors. 
The chest x-ray showed extensive bilateral

peri-hilar consolidation and infiltrates. The
computed tomography (CT) scan of the chest
revealed diffuse bilateral interstitial and alveo-
lar infiltrates with bilateral lower lobe air
space consolidation. A CT scan of the neck
revealed diffuse swelling of the soft tissues
with loss of the fat planes throughout the pha-
ryngeal region with marked thickening of the
retropharyngeal soft tissue. There was no evi-
dence of loculated fluid collections to suggest
an abscess. She had minimal cervical adenopa-
thy that was noted.
Her laboratory results revealed leukocytosis

(15.8×109/L), a borderline hematocrit level
(44%), and a normal platelet count
(170.5×109/L). Her metabolic panel was unre-
markable with a normal sodium (139 mEq/L),
and normal renal function (blood urea nitro-
gen 14 mg/dL and creatinine 1.1 mg/dL). Her
liver function tests revealed a normal alanine
aminotransferase (ALT 31 IU/L) and aspartate
aminotransferase (AST 17 IU/L). Her arterial
blood gas showed significant acidosis with a
pH of 7.03, a PaCO2 level of 46 mmHg, and a
PaO2 of 46 mmHg. Her blood cultures were
negative.

Hospital course
The patient remained intubated in the ICU

for approximately one week secondary to her
acute respiratory failure. She underwent an
endoscopic evaluation on her admission to the
hospital that was unremarkable for any unusu-
al pathology. Following an extensive workup
for infection, which was unremarkable, she
was started on intravenous solumedrol (40 mg
q8h) for approximately 14 days. Chest x-rays
performed on multiple occasions continued to
show bilateral infiltrates. Multiple workups for
a source of infection were all negative includ-
ing blood, urine, and sputum cultures.
Serology for influenza, parainfluenza,
Brucella, tuberculosis, Bordetella pertussis,
and atypical pathogens such as the
Mycoplasma, Legionella, and Chlamydia pneu-
moniae were all negative. During the hospital-
ization she was placed on broad-spectrum
antibiotics including antifungal (fluconazole
400 mg daily) as well.
The patient was eventually extubated and

transferred to the medical floor of hospital day
10. However, while on the floor she developed
recurrent respiratory distress necessitating
reintubation and ICU readmission. She under-
went a bronchoscopy that did not reveal any
abnormalities. The bronchoalveolar lavage and
lung biopsy were normal prior to the dissemi-

nation of the infection. She then developed
evidence of a lower GI hemorrhage. An upper
endoscopy to investigate the source of hemor-
rhage was non-contributory and a biopsy was
not done. A planned colonoscopy could not be
performed when the patient developed
hypotension. A subsequent KUB showed mas-
sive pneumoperitoneum, requiring an emer-
gent laparotomy.  
Two segments of small bowel (40 cm in

aggregate length), a right hemicolectomy
specimen (60 cm segment of small bowel with
20 cm segment of large bowel), and omental
tissue were evaluated by Pathology. The seros-
al surface of the bowel showed a variable green
discoloration with areas of adherent fibrinopu-
rulent exudate associated with multiple small
bowel perforations and a 4 cm long cecal perfo-
ration. The mucosa showed several shallow
ulcers and areas of edema alternating with
marked thinning. Microscopic sections showed
innumerable invasive fungal elements
throughout the submucosal and peritoneal tis-
sue with many areas of vascular invasion. The
fungal hyphae were broad, undulating, ribbon-
like, and showed branching at random angles
and rare septae. Vascular thrombosis, hemor-
rhage, acute inflammation, and necrosis were
also seen. The fungal morphology was most
consistent with Mucormycosis, although
Aspergillus was considered in the differential
diagnosis (Figure 1). Specimens from two sub-
sequent surgeries, comprising multiple seg-
ments of small bowel that totaled 50 cm in
aggregate length and a 5 cm long segment of
large bowel, all showed similar gross and
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microscopic findings.
She was started on liposomal amphotericin

B and micafungin after discontinuation of the
fluconazole. Additional intestinal resections
were performed with each subsequent laparo-
tomy. At the final laparotomy 6 days after the
initial operative intervention, the patient had
near complete intestinal infarction. With evi-
dence of progressive multiorgan failure, ongo-
ing shock, and diffuse intestinal ischemia and
infarction; the patient’s condition was deemed
terminal. Discussions with her family led to
DNR status and withdrawal of care. The
patient succumbed to the illness. 

Discussion and Conclusions

Mucormycosis can affect any organ system.
With gastrointestinal mucormycosis infec-
tions, the most common site is the stomach,
followed by colon and ileum.1 The disease
process can mimic ischemic colitis and is com-
monly first diagnosed (as in this case) by
pathology, not by microbiology. 
Mucormycosis is a rare and often life-threat-

ening disease that is commonly seen in
patients who have immunodeficiency syn-
dromes such as malignancies, solid organs
transplants, long term steroid therapy, and
poorly controlled diabetes. There have been
some recent changes in the taxonomy of some
of these invasive fungal pathogens. Fungal
pathogens that are associated with mucormy-
cosis and now classified under the phylum
Glomeromycota.2-4 Mucormycosis is most often
located in the head and neck area, lungs, skin,
and occasionally can be found disseminated in
the gastrointestinal tract.3 The prognosis for
most patients with mucormycosis is extremely
poor with a high morbidity and mortality.3,5

Mucormycosis has been reported in the
pediatric literature causing necrotizing ente-
rocolitis.4 In transplant recipients, the gas-
trointestinal tract is involved, especially in
liver transplant patients. They typically present
with non-ischemic colitis that resolves sponta-
neously within 24 to 48 hours. Occasionally the
disease does progress resulting in significant
morbidity and mortality.3,5

Several clinical forms of mucormycosis are
recognized. The tendency of this fungus to
invade the blood vessel walls often produces a
disseminated infection. A hemo-phagocytic
syndrome usually complicates the disseminat-
ed disease.3,5

Most cases of mucormycosis occur as a
result of environmental exposure. In a study
done by Rammaert et al., a total of 169 cases of
healthcare-associated mucormycosis were
studied between 1970 and 2008. The major
underlying disease processes in these cases
were solid organ transplant in 24%, diabetes

mellitus in 22%, and prematurity in 21%. The
most commonly affected areas were the skin in
57% and the gastrointestinal tract in 15%. The
portal of entry was thought to be surgery and
the presence of medical devices, such as
catheters were implicated. Only seventy five
percent of the patients were cultured, of which
92% were positive for the fungus. The
histopathological examinations in these tis-
sues were positive in 95% of the patients. The

most frequent species seen in 43% of the
patients was Rhizopus.6

In a study that was done by Mignogna et al.,
an extensive database analysis of immuno-
competent, healthy patients with mucormyco-
sis infections was done between 1978-2009 to
better understand the common locations and
presentations. This resulted in 212 patients
studied. India had the largest percentage of
patients, 94 patients (44.3%), with the most
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Figure 1. A) Mucormycosis in ischemic bowel (Hematoxylin & Eosin stain); B)
mucormycosis (Gomori methenamine-silver stain).
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common clinical presenting form reported as a
cutaneous or subcutaneous abscess in 42% of
the patients. There were only five patients who
were immunocompetent where the fungus was
diagnosed at the sinus and responded well to
liposomal amphotericin B.7

We summarized all the current cases report-
ed in the literature of mucormycosis affecting
the gastrointestinal tract in immunocompetent
adults. Only fourteen cases have been reported
that meets this criteria and are summarized in
Table 1.2,8-19 The earliest reported case was in
1998. Prior to our case, only four cases have
been reported in the United States. It is impor-
tant to note the similarities between these
cases, including their clinical presentation. 
In almost every case, patients were admitted

to the hospital for a different underlying cause,
such as concerning respiratory symptoms, sep-
tic shock, or trauma. The patients then pre-
sented with a GI bleed, either upper or lower,
depending on the site of infection (stomach
versus colon). This seems to be a presenting
sign of mucormycosis in these patients and
should be considered as an early differential
diagnosis in all future patients with similar
presentations due to the aggressiveness of the
infection. Following the GI bleed, these
patients deteriorated quickly due to septic
shock and multiorgan failure with only five of
the fourteen patients in the reported cases sur-
viving. GI mucormycosis is more common in
immunosuppressive patients, but it should be
noted that in three of the cases the patients
had recent steroid exposure. These patients
were given steroids either prior to their hospi-
tal admission or during their hospital stays
that could be thought to be an inciting factor
for the infection. In all three cases of steroid
use, all three patients succumbed to the infec-
tion.
It is also possible that the GI hemorrhages

as a presenting symptom are related to stress
ulcers from the initial sepsis, trauma, or symp-
toms that each patient presented with. The
wide use of proton pump inhibitors and antico-
agulant use in patients with extended hospital
stays should also be postulated as a compound-
ing factor related to the massive GI bleeds that
presented in each patient.
We postulate that our case has a similar

pathophysiology as identified in Table 1 with
the primary site of infection being the para-
pharyngeal region, a common location of mur-
cormycosis, that either began endogenously or
as a result of her recent steroid use. This is
why we suspect our patient presented with res-
piratory symptoms and subsequent respiratory
distress before the infection invaded blood ves-
sels walls and disseminated to the GI tract
causing ulceration and perforation. A bron-
choscopy with a bronchial alveolar lavage and
biopsy were negative prior to the spread of
infection that did not definitely yield a sourceTa
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of infection. All cultures were negative and a
diagnosis was made by a colon tissue culture
post-mortem. Biopsies were not obtained dur-
ing the upper endoscopy when investigating
the source of the GI bleed. For these reasons,
we can only postulate the source and route of
infection in this case. This suspected route of
infection would be in line with the known
pathophysiology of mucormycosis and with all
of the previous cases that have been reported
in literature.
Mucormycosis infections are difficult to

diagnosis and treat due to the variable presen-
tations, delayed diagnosis, and aggressiveness
of the disease course. Skiada et al. summa-
rized the first set of guidelines addressing the
management of mucormycosis infections in
2012. There are no current IDSA grade A or I
classifications to guide antifungal therapy for
the successful treatment of mucormycosis.
The current management is largely based on
case reports, animal studies, and in vitro
data.20

Current ECIL 3 recommendations that were
developed using the IDSA recommendation
model and the following recommendations are
for the first-line treatment in mucormycosis
infections. A combination of antifungal thera-
py, surgery, and control of the underlying con-
ditions should be employed for the primary
management of mucormycosis, as a grade AII
recommendation. The use of liposomal ampho-
tericin B at 5-10 mg/kg and the use of ampho-
tericin B lipid complex (ABLC) at 5-7.5 mg/kg
are recommended as grade BII and BIII,
respectively. Amphotericin B deoxycholate and
amphotericin B colloidal dispersion are both
grade CII recommendations. The use of
Posaconazole 400 mg BID is a grade CIII rec-
ommendation. The use of combination therapy
is also a grade CIII recommendation.20

The use of surgery in combination with
antifungal therapy and underlying disease
management has been recommended, but is
largely based on the location and depth of the
infection. For rhino, orbital, cerebral, and soft
tissue infections, surgery is recommended
with a grade AII recommendation in these
cases. Surgical intervention for localized pul-
monary lesions is a grade BII recommenda-
tion. Surgical intervention for disseminated
infections is a grade CIII recommendation.20

These recommendations do not specifically
address GI infections or invasive infections, as
in our case. 
For the secondary treatment of mucormyco-

sis due to treatment failure, intolerance, and
maintenance, the following recommendations
have been given. Posaconazole 400 mg BID is
a grade BII recommendation for cases refracto-
ry to treatment, and maintenance therapy with
Posaconazole is a grade BIII recommendation.
Combination therapy with lipid amphotericin
B and caspofungin may be a useful salvage

treatment with a grade BII recommendation.
Combination therapy with lipid amphotericin
B and posaconazole is a grade CIII recommen-
dation. Combination therapy with deferasirox
is never recommended, grade A1.20

Skiada et al. did not address recommenda-
tions for the diagnostic methods of mucormy-
cosis infections. Mucormycosis is not
detectable in the blood or CSF. There is not a
blood antigen test or blood PCR detection that
exists to detect mucormycosis, such as galac-
tomannan and 1,3 beta D-glucan that identi-
fies invasive aspergillosis. Biopsies with
histopathological and culture evaluation are
the best current method to detect mucormyco-
sis infections. Molecular techniques and DNA-
PCR can also aid in the diagnosis from tissue
samples.20

In 2014, Cornely et al. and the European
Society of Clinical Microbiology and Infectious
Diseases, and the European Confederation of
Medical Mycology strongly recommended
direct microscopy, histopathology, cultures,
and imaging to be used as diagnostic tools to
detect mucormycosis and determine the depth
of the infection. It is also strongly recommend-
ed that liposomal or lipid complex ampho-
tericin B with a minimum dose of 5 mg/kg/day
be initiated as first-line therapy in addition to
surgical debridement and the treatment of any
underlying disease processes. Posaconazole
200 mg/day QID is strongly recommended as a
treatment in refractory cases. All treatments
should be continued until all predisposing fac-
tors or underlying comorbidities are well-con-
trolled, in addition to resolution of the infec-
tion as seen with imaging.21

These recommendations do not specifically
address invasive mucormycosis, mucormyco-
sis of the GI tract, or mucormycosis in
immunocompetent individuals, all which were
reported in our case. There are many open
studies and areas that have yet to be addressed
in these papers that provide an avenue for
future recommendations, guidelines, and spe-
cific protocols in these cases. 
Currently, amphotericin B is the standard

antifungal treatment used in mucormycosis
and has shown to be effective in 100% of
Rhizopus spp, Lichtheimia spp, and
Rhizomucor spp. It has been found to be 94%
effective against Mucor spp, with a MIC <1
ug/mL. Posaconazole has been found to have
variable activity against of Rhizopus spp,
Rhizomucor spp, and Mucor spp with 64-80%
activity with a 0.5 ug/mL. Other antifungals,
such as fluconazole, voriconazole, itracona-
zole, echinocandins, flucytosine, terbinafine
are not currently supported for use in the treat-
ment of mucormycosis.20 Cresemba (isavu-
conazonium sulfate), ergosterol inhibitor, was
recently approved for the treatment of invasive
mucormycosis and aspergillosis that offers an
extended spectrum antifungal activity with

promising early study results.22.23 These find-
ings provide an avenue for more research into
GI mucormycosis in immunocompetent adults
in the future, as well as for guidelines for ade-
quate treatment.  
This case has several interesting points. i)

The patient was a relatively young immuno-
competent woman with no previous medical
history. ii) The mucor infection, which ulti-
mately she succumbed too, developed at a dis-
tant site from the area affected at initial clini-
cal presentation. iii) The source, time of expo-
sure, and matter of transmission of the Mucor
infection is not known. Inhalation, ingestion,
and exposure to contaminated materials, both
from outside or from within the hospital, are
all possibilities. iv) Blood, sputum, nasal
mucosa, and urine cultures were all negative.
The diagnosis was made from a tissue sample.
An abdominal tissue culture became positive
for Rhizopus two weeks post-mortem. 
Based on recognition of the above points,

the following recommendations can be made.
In patients who have been treated with

steroids, who have negative cultures, and who
are not responding to treatment, clinicians
should remain aware of the possibility of inva-
sive fungal infections, including mucor, even
in immunocompetent individuals. 
Rapid diagnosis is essential to improve out-

comes and chances for survival. Traditional tis-
sue culture is problematic, primarily because
of delays due to the time required for growth.
Obtaining a tissue specimen endoscopically
prior to the necessity for surgical intervention
for evaluation by pathology is optimal. In order
to further expedite diagnosis, obtaining a
frozen section should be considered.
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