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A 67 year-old Caucasian male from Arizona presented with indolent symptoms of intestinal obstruction

and hydronephrosis, found at surgery to be caused by a mass involving the terminal ileum and cecum,

extending into the posterior abdominal wall and obstructing the right ureter. Histopathology was

diagnostic of basidiobolomycosis. PCR of tissue and sequencing identified the fungus as, Basidiobolus

ranarum. During one year of posaconazole treatment, the residual mass shrank, hydronephrosis was

relieved and peripheral eosinophilia resolved.

Published by Elsevier B.V on behalf of International Society for Human and Animal Mycology
1. Introduction

Basidiobolomycosis is a rare fungal infection caused by
Basidiobolus ranarum, a member of the subphylum Ento-
mophthoramycotina, previously included in the Zygomycete
class [1]. While the organism may be found in soil throughout
the world, basidiobolomycosis has been most commonly reported
in tropical areas of Africa and Southeast Asia and in the tropical
and subtropical regions of Asia, Australia and South America [1].
Typically, the infection manifests as a nodular, subcutaneous
disease assumed to be related to minor trauma with an inoculated
leaf or insect [1]. However, gastrointestinal basidiobolomycosis
has been increasingly recognized; a recent review reported 44
cases worldwide including 19 in the United States [2]. Patients
with gastrointestinal basidiobolomycosis often present with non-
specific symptoms such as abdominal pain or distension from an
obstructed viscus [2,3]. Laboratory studies are notable for leuko-
cytosis and peripheral eosinophilia [2] and imaging may reveal a
gastrointestinal mass, frequently with extension to surrounding
organs [3]. Histologically, characteristic features include granulo-
matous inflammation with tissue eosinophilia and broad, pauci-
septate hyphae surrounded by a dense eosinophilic cuff, known as
the Splendore–Hoeppli phenomenon. However, unlike mucormy-
cosis, basidiobolomycosis does not demonstrate vascular invasion
in tissue [4]. Treatment includes both surgery to relieve obstruc-
tion as well as prolonged antifungal therapy, usually with
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itraconazole, although the optimal regimen has not been estab-
lished [2,3]. Here, we present a case of gastrointestinal basidio-
bolomycosis treated with posaconazole after the disease recurred
following surgical excision. To our knowledge, this is the first
reported case using posaconazole in the management of this
infection.
2. Case

A 67 year-old Caucasian male from Apache Junction, Arizona
presented to a local hospital with a few weeks of increasing dull,
right-sided abdominal pain (day 0). Abdominal computed tomo-
graphy (CT) demonstrated a right abdominal mass with ureteral
obstruction and hydronephrosis (Fig. 1A). Routine blood chem-
istry was notable for acute kidney injury, with serum creatinine
(Cr) 3.3 mg/dL. Colonoscopy (dayþ5) revealed an obstructing
lesion in the distal ileum. A percutaneous nephrostomy and
ureteral stent were placed (dayþ7) with resultant improvement
in serum Cr to 1.6 mg/dL, and the patient underwent resection of
the abdominal mass as well as partial colectomy with ileocolic
anastomosis (dayþ16).

Histopathologic examination of the resected mass demon-
strated broad, aseptate hyphae, tissue eosinophilia and the
Splendore–Hoeppli phenomenon (Fig. 2). Because preoperative
diagnosis was presumed to be malignant, no tissue was sent for
culture. However, based on the histologic appearance, tissue was
sent to the Centers for Disease Control and Prevention where the
identification of the fungus as Basidiobolus ranarum was estab-
lished by DNA extraction from formalin-fixed, paraffin-embedded
ciety for Human and Animal Mycology
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Fig. 1. Serial abdominal imaging (computed tomography): (A) ileocecal mass (closed arrow) and periureteral mass (open arrow) with inflammatory changes and

hydroureter prior to surgery (day 0); (B) recurrent periureteral mass (open arrow) three months after surgical excision (dayþ104); and (C) residual periureteral scar (open

arrow) after one year of posaconazole therapy (dayþ524).

Fig. 2. Histopathology of surgically resected abdominal mass: (A) hematoxylin and eosin stain, demonstrating hyphae with surrounding eosinophilic cuffing (Splendore–

Hoeppli phenomenon); and (B) Gomori methenamine silver stain, showing pauci-septate hyphae.
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tissue and polymerase chain reaction (PCR) amplification of the
ITS-4 region of the ribosomal RNA gene with subsequent sequen-
cing of the PCR product [5]. The top seven matches in the BLAST
search of a 213bp PCR fragment from ITS-4 had 94–96% identity
with Basidiobolus ranarum and other Basidiobolus species that are
now considered synonymous with Basidiobolus ranarum.

On dayþ21, the patient was given fluconazole at 200 mg by
mouth per day but he discontinued the drug after several months
due to alopecia. The ureteral stent was removed on dayþ80.
Follow-up abdominal CT three months after surgical resection
(dayþ104) revealed return of the hydronephrosis with a right
periureteral mass (Fig. 1B). He was referred to the National
Institutes of Health (NIH) for further care of progressive gastro-
intestinal basidiobolomycosis. After providing informed consent,
the patient was admitted to an NIH Institutional Review Board-
approved protocol.

Past medical history was notable for diabetes mellitus (insu-
lin-dependent) and cardiomyopathy, with placement of an auto-
matic implantable cardioverter-defibrillator.

On presentation to our clinic (day þ139), his chief complaint
was easy fatigability; he had no specific abdominal or urinary
symptoms. He was afebrile with normal vital signs, and physical
exam was unremarkable apart from a well-healed, midline
abdominal scar. Laboratory studies were notable for elevated C-
reactive protein (9.25 mg/L; normal valueo3 mg/L) and erythro-
cyte sedimentation rate (43 mm/h; normal value: 0–25 mm/h), as
well as anemia (hemoglobin 10.1 g/dL; normal value: 13.7–
17.5 g/dL), peripheral eosinophilia (1.05 K/uL; normal value:
0.04–0.54 K/uL) and reduced renal function (serum Cr 1.73 mg/
dL; normal value: 0.77–1.19 mg/dL). Positron emission tomogra-
phy with Fluorine-18-Fluorodeoxyglucose/CT scan of the abdo-
men showed tracer uptake in the right periureteral mass as well
as right hydronephrosis, consistent with persistent infection.

The patient was started on posaconazole (200 mg by mouth
four times per day) (dayþ139) but this was reduced to three
times per day shortly thereafter by the patient due to alopecia,
dry mouth and dry skin. Six months later (dayþ319), he was seen
in follow up and was felt to be responding well to therapy, as
evidenced by a reduction in the size of the right periureteral mass
and improved hydronephrosis on CT scan, stable renal function,
and normalization of inflammatory markers, hemoglobin and
eosinophilia. He reported good adherence to posaconazole ther-
apy without significant side effects; posaconazole trough level
was considered adequate at 2.26 mcg/mL.

After one year of posaconazole therapy (dayþ524), repeat CT
scan showed near resolution; there was a residual, 2 cm spicu-
lated mass in the right retroperitoneum consistent with scar
tissue, with no hydronephrosis or lymphadenopathy (Fig. 1C).
Posaconazole was discontinued and the patient was discharged to
the care of his local physicians for management of his chronic
medical conditions.
3. Discussion

The pathogenesis of and risk factors for gastrointestinal
basidiobolomycosis remain poorly understood. Although Basidio-

bolus ranarum may be found in soil worldwide, the gastrointest-
inal form of the disease has been reported predominately in the
United States (US) and Saudi Arabia, with some additional cases
in Brazil and Iran [2]. Notably, 17 of the 19 US patients were
residents of Arizona [2], as was the case with our patient. Thus,
there is suspicion that the arid climate common to these locations
may be a contributing factor although the underlying mechanism
remains unclear.

It is suspected that gastrointestinal basidiobolomycosis is
acquired through ingestion of soil, animal feces or food contami-
nated by these materials [3]. The organism has been found in
decaying plant material, compost heaps, and leaves of deciduous
trees, and as intestinal carriage among lizards and other amphi-
bians [6]. Our patient did report living in an ‘‘open’’ home with
frequent visualization of lizards and geckos, although he did not
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recall any close contact with the animals. A case-control study
conducted by Lyon et al. found only use of ranitidine to be a
statistically significant risk factor, ostensibly because reduced
gastric acidity leads to increased post-pyloric survival of the
organism [3]. The study also observed that patients with gastro-
intestinal basidiobolomycosis had a longer pack-year-history of
tobacco, and were more likely to have a vegetable garden,
participate in ‘‘occupational digging’’, or own a dog, though none
of these risk factors reached clinical significance, possibly due to
the low number of patients in each group (7 case patients, 28
control subjects) [3]. Interestingly, two case patients in that series
lived in the same trailer park, further suggesting an environmen-
tal source of the infection (rather than an immunologic predis-
position, for example) [3].

Supporting the supposition of a gastrointestinal portal of entry
is the frequent finding on pathology of intestinal thickening with
transmural inflammation [4,7]. On endoscopy, cobblestoning of the
intestinal mucosa has been described, similar to Crohn’s disease
[7–9]. Conversely, the superficial mucosa has been described as
intact in several cases [3]. This may be analogous to the finding of
epidermal preservation in cases of subcutaneous basidiobolomy-
cosis [10], suggesting that the organism gains entry through a
mucosal surface, but spreads through submucosal layers. There
have been scant reports of intraabdominal basidiobolomycosis
arising from a cutaneous focus [10,11], but the majority of cases
appear to start with an intramural mass with contiguous spread to
surrounding organs, as occurred in our patient.

Although the gastrointestinal form of basidiobolomycosis is an
increasingly reported manifestation of this unusual infection, the
diagnosis often proves elusive due to the non-specific clinical
presentation. In a recent review, abdominal pain was the most
common presenting symptom (84%), followed by an abdominal
mass (43%) and constipation (39%); fever was only present in 32%
of cases [2]. Based on the radiographic appearance of an abdom-
inal (usually colonic) mass with spread to surrounding organs,
including fistulization, the disease often mimics colon cancer or
Crohn’s disease which may delay diagnosis [2,8,9].

Peripheral eosinophilia, as was present in our case, appears to
be a prominent clinical feature; in a review of pediatric cases by
El-Shabrawi and Kamal, all had elevated inflammatory markers
and eosinophilia [12]. More recently, the review by Vikram et al.
found peripheral eosinophilia in 76% of cases [2]. As in our
patient, normalization of eosinophilia and inflammatory markers
generally correlates with clinical improvement [3,7]; it follows
that persistence of peripheral eosinophilia should prompt the
clinician to evaluate for an ongoing source of infection.

For definitive diagnosis, culture of Basidiobolus ranarum is
considered the gold standard. Macroscopically, colonies are
yellow–gray in color with a waxy appearance and many radial
folds [3]. In tissue, pauci-septate hyphae may be seen (similar to
mucormycosis but with no angioinvasion) [4]. There is often
granulomatous inflammation with marked tissue eosinophilia
and the Splendore–Hoeppli phenomenon, i.e. collections of eosi-
nophilic granular material surrounding the fungal elements [2–4].
On culture, Basidiobolus ranarum may produce zygospores with a
characteristic beaked prominence [3].

In culture negative cases, serology for Basidiobolus ranarum

may have a role; based on limited studies, the sensitivity is
estimated to be 50% [2] and titers may correlate with response
to therapy [13]. Recently, sequencing of a PCR product from tissue
has been increasingly utilized as an alternative means of diag-
nosis [14,15]. In our case, the DNA for PCR was extracted from a
paraffin-embedded surgical specimen, since no cultures were sent
at the time of surgery due to low clinical suspicion for infection.

An optimal treatment regimen for this uncommon infection
has not yet been established. Most patients have received a
combination of surgical and medical therapies [2]. Although there
have been some reports of clinical improvement with antifungal
therapy alone [2,8,16], the long term prognosis in such cases
remains unclear. Of the antifungal agents, itraconazole has been
used most frequently (73%), followed by amphotericin (22%),
ketoconazole (8%) and voriconazole (5%) [2,3]. Potassium iodide
and trimethroprim/sulfamethoxazole may also have some clinical
efficacy [11]. On average, antifungal therapy has been implemen-
ted for 8 months, and overall survival is estimated at 80% [2].
Notably, the use of amphotericin has been associated with several
clinical failures [2,17,18], and susceptibility testing has confirmed
amphotericin resistance in some of these cases [2,7].

The use of posaconazole in this infection has several potential
advantages. The drug does not require dose adjustment for
hepatic or renal insufficiency. It is well tolerated with few side
effects and its absorption is not hampered by medications that
affect gastric acidity [19]. However, possible limitations include
cost, the lack of an intravenous formulation (for hospitalized
patients), and the need for therapeutic monitoring due to variable
absorption [19]. To our knowledge, this is the first reported case
of gastrointestinal basidiobolomycosis treated with posaconazole
in addition to surgical therapy. Moreover, the case demonstrates
the importance of antifungal therapy in this infection as both
clinical, laboratory and radiographic improvement (including
relief of urinary obstruction) were only achieved following initia-
tion of posaconazole.
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