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Abstract

Fungus ball and fungal emphysematous cystitis are two rare com-
plications of fungal urinary tract infection. A 53-year-old male
patient presented with these complications caused by Candida
tropicalis simultaneously. The predisposing factors were diabetes
mellitus and usage of broad-spectrum antibiotics. The fungus ball,
measuring 3.5 x 2.0 cm on the left wall of the urinary bladder,
shrank significantly to 1.6 x 0.8 cm after 5 days of intermittent
irrigation with saline before surgery. With transurethral removal
of the fungus ball and antifungal treatment with fluconazole, the
patient fully recovered. We conclude that a bladder fungus ball
and fungal emphysematous cystitis should always be suspected
in patients with diabetes mellitus with uncontrolled funguria and
abnormal imaging. Treatment should include a systemic antifun-
gal therapy and thorough surgical removal of the fungus ball. A
systemic antifungal therapy combined with a local irrigation with
saline or antifungal drugs might help decrease the dissemination
of fungemia during an invasive manipulation.

Case report

A 53-year-old male was referred to our department in
February 2015 with intermittent, but recently aggravated
cloudy urine. The symptom had been ongoing for 9 years,
sometimes with frequency and urgency. No blood urine or
fever was ever reported. To control the symptoms of cysti-
tis, the patient underwent multiple treatments with broad-
spectrum antibiotics during this 9-year period. Twice, fungus
was found in his urine (9 years and 6 years ago).

The patient had uncontrolled type Il diabetes mellitus for
more than a decade. He also suffered from a right kidney stone
and underwent a percutaneous nephrolithotomy 18 years
ago. Physical examination was unremarkable. A routine urine
test showed significantly elevated red blood cells (56.1/HP,

normal <4.5/HP) and white blood cells (328.7/HP, normal
<5.4/HP). Blood tests were normal, except for an elevat-
ed fasting glucose level of 7.7 (range: 3.6-6.1) mmol/L.
Sonography revealed a medium- to hypo-echoic bladder
tumour, measuring 3.5 x 2.0 cm. It was located on the left
wall of the urinary bladder, did not move with posture chang-
es, and had no sign of blood flow (Fig. Ta). A computed
tomography (CT) revealed no intravesical mass in either the
unenhanced or dual-enhanced phase. Only a very faint fill-
ing defect was found in the excretory phase. Moreover, a
large round gas collection was found in the bladder, and a
1.1 x 0.9-cm calculus revealed a right distal ureter, leading
to mild unilateral hydronephrosis and ureterectasis (Fig. 1b).

Urinary cytology showed a large number of hyphae and
neutrophil granulocytes. Candida tropicalis was isolated
from the urine, but the blood culture was negative. Because
a fungus ball secondary to Candida tropicalis was highly
suspected at this time, intermittent bladder washouts with
saline (2 L per time and 3 times per day) were performed via
an indwelling three-cavity urinary catheter. A mass of floc-
cules were flushed out during early irrigation. A rechecked
sonography after 5 days of irrigation showed that the bladder
tumour shrank significantly to 1.6 x 0.8 cm (Fig. 2a).

After a single dose of intravenous fluconazole (200 mg),
cystoscopy and ureteroscopic lithotripsy were performed
under general anesthesia to remove the remnants of the
fungus ball and right ureteral stone. Cystoscopy revealed an
unsmooth, congested and inflamed bladder mucosa. A pale,
amorphous, immobile mass, measuring about 1.5 x 1.0 cm
was observed. The nearby mucosa was covered with spo-
radic fungal biofilms (Fig. 2b). The mass and the biofilms
were thoroughly removed. The bladder mucosa on the base
of the mass was also biopsied.

The postoperative recovery was uneventful. Fluconazole
was given intravenously at a dose of 200 mg daily for 3 days.
Then, the dose was changed to 100 mg daily of oral flu-
conazole. The urine culture was negative shortly after the
surgery. Histologically, the fungus ball was composed by
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Fig. 1a. An ultrasound image illustrating a mass on the left wall of the urinary
bladder (arrow), measuring 3.5 x 2.0 cm with a medium- to hypo- echogenicity.

hyphae, spores, keratosic substances, and inflammatory exu-
date (Fig. 3a). The bladder mucosa on the base of the fungus
ball exhibited chronic inflammation, squamous metaplasia
and hyperkeratosis (Fig. 3b).

Following discharge, the patient received strict blood
glucose control and oral fluconazole (100 mg, daily) for
another 3 weeks. At the last follow-up, 2 months after the
operation, a routine urine test was normal. The urine culture
was also negative. Additionally, a CT scan showed no gas
in the bladder.

Discussion

Fungus ball formation in the bladder is a rare complication
of a fungal urinary tract infection. No more than 20 cases

Fig. 2a. An ultrasound image revealed a significantly shrinkage of the bladder
mass (arrow), measuring 1.6 x 0.8 cm, after intravesical irrigation with saline
for a week.

Fig. 1b. Axial section of enhanced computed tomography (excretory phase)
revealed round gas collections and a faintly filling-defect (black arrow) on the
left wall of the urinary bladder. Right distal ureter was dialated (white arrow)
due to the calculus lied beneath (not shown).

have been reported since it was first described in 1961.'%
Emphysematous cystitis, which almost exclusively occurs
in patients with diabetes mellitus, is rare and is rarely the
result of a fungus.®'® To our knowledge, this is the second
report of a bladder fungus ball occurring simultaneously
with emphysematous cystitis.2 The predisposing factors were
diabetes mellitus and usage of broad-spectrum antibiotics.
An interesting and unique feature was that this fungus ball
was loose and could be largely washed away with simply
saline irrigation.

Fungus balls seldom occur in the urinary tract, but can
lead to obstruction and hydronephrosis.”" Bladder fungus
balls, also called fungus bezoars,>” are extremely rare and
were described as an amorphous mass that could grow to as

Fig. 2b. An intraoperative image illustrating a pale, amorphous, immobile mass
adhering to the left wall of the urinary bladder (arrows). The nearby mucosa
was covered with sporadic fungal biofilms (arrowheads).
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Fig. 3a. Histopathologic sections demonstrating the mass to be composed of
Candida spores, hyphae, keratosic substances and inflammatory exudate.

large as 10 cm in size.>* It occurs exclusively in patients with
risk factors and has an overall good prognosis with systemic
antifungal agents and surgical removal 24 We suggest that
a transurethral resection be the first surgical choice because
it is minimally invasive. If the fungus ball is big and solid,
open surgery should be considered. The most commonly
used antifungal agents are fluconazole and amphotericin
B deoxycholate because other drugs have extremely low
urine concentrations.

For our patient, a major challenge was the proper
management of the concurrent distal ureteral calculus, as
mechanical trauma to the ureter during ureteroscopic litho-
tripsy might result in dissemination of Candlida tropicalis into
the bloodstream from the urine. We administered systemic
fluconazole perioperatively and found no dissemination of
a fungemia. As irrigation with an antifungal agent is still
controversial,'? we irrigated the bladder with saline alone
and got good results.

Emphysematous cystitis is characterized by gas collection
within the bladder wall and lumen. This uncommon condi-
tion is usually observed in diabetic patients. Intramural and
intraluminal gas arises from fermentation of excess glucose
by a pathogen. Escherichia coli is the most common patho-
genic micro-organism, while Candida spp. is very rare.291°
Emphysematous cystitis is potentially life-threatening with a
mortality rate of 7%. However, early medical intervention
can achieve a favourable prognosis.'

Conclusion

A bladder fungus ball and fungal emphysematous cystitis
should always be suspected in patients with diabetes mel-
litus with uncontrolled funguria and abnormal imaging. The
treatment should include a systemic antifungal therapy and
thorough surgical removal of the fungus ball. A systemic

inflammation, squamous metaplasia and hyperkeratosis. There were no fungal
elements within the bladder wall.

antifungal therapy combined with a local irrigation with
saline or antifungal drugs might help to decrease the dis-
semination of fungemia during an invasive manipulation.
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