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Abstract: Upper urinary tract obstruction caused by fungal balls is a rare urinary system disease. We admitted an elderly man with
symptoms of urinary tract infection and diabetes mellitus. When the patient was transported into the hospital, a CT scan revealed right
renal pelvis dilatation and gas buildup, routine urinalysis showing full field of view of white blood cells and middle urinary bacteria
and fungi cultures came back negative, leading to the incorrect diagnosis of emphysematous pyelonephritis with Aerogenes infection.
When the diagnosis is confirmed, surgery and antifungal therapy are used to deal with both the obstruction and the fungal ball.
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Introduction

The common causes of upper urinary tract obstruction are stone or tumor, while fungal ball is extremely rare. Patients
with inadequate immunity, tumors, diabetes, long-term use of antibiotics or immunosuppressants are the risks for
developing fungus infections." A classic opportunistic pathogen with a broad distribution in nature is Candida.
Candida tropicalis and Aspergillus are less frequent among them, whereas Candida albicans is more prevalent.?
Fungal balls are mixed masses of fungal cells, exfoliated renal and urothelial cells, which can arise from nuclear
aggregates of necrotic tissue (papillary necrosis), mucosal debris, old blood clots, and foreign or stone debris.®> The main
treatment includes oral antifungal drugs, surgical debridement, adequate drainage, and renal pelvis irrigation with
antifungal drugs. We present a case of a fungal ball-induced blockage of the upper urinary tract that was incorrectly
identified as an infection with Aerogenes and emphysematous pyelonephritis.

Case Presentation

For more than three months, a 68-year-old man with recurring right low back discomfort, frequent urination, urgency,
dysuria, white purulent pee, and infrequent low-grade fever complained. He has a background in Type 2 Diabetes
Mellitus. At the time of admission, the HbAlc was 12.10%, the postprandial blood glucose level was 14.7 mmol/L, and
the fasting blood glucose level was 10.7 mmol/L. His typical hypoglycemic medications included acarbose and insulin
aspart. Acarbose is 50mg before lunch, insulin aspart is 10 units subcutaneously in the morning and 12 units
subcutaneously before bedtime. Percussion ache in the right renal area was discovered during a physical examination.
The imaging study CT (Figure 1) revealed that the right renal pelvis was noticeably dilated, and several aberrant density
foci and gas buildup in the right renal pelvis and calyx. The results of the laboratory tests revealed that the blood routine
leukocyte count was 11*10"9, the C-reactive protein level was 56, and the urine routine leukocyte count was the full
field, but the midstream pee fungus culture was negative, and included 9.06 umol/l of blood urea nitrogen and 99.00
umol/l of serum creatinine. Emphysematous Pyelonephritis with Aerogenes Infection and Urinary Tract Obstruction was
the preoperative diagnosis that was intended. Following empiric antibiotic therapy, the patient’s fever and right waist
discomfort continued to worsen, and his urine production fell from 1500mL to 450mL. A urinary tract obstruction may

be present if there are more severe clinical symptoms and a continued decrease in urine production. Under general
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Figure | (A) In the bilateral kidneys in the contrast-enhanced CT window, the side marked with red represents the right renal pelvis, and the pneumopelvic shadow in the
renal pelvan be seen at the red arrow, while the dilatation of the left renal pelvis is not obvious on the right side, and there is no obvious gas accumulation. (B) In contrast-
enhanced CT windows in different slices, right pneumopelvic shadow is seen at the red arrow, and plenty of air and infected shadows are seen in the renal pelvis. (C) In the
unenhanced CT window, the CT value of the right renal pelvis can be seen at the two red marks compared with the CT value of the infection in the renal pelvis.

anesthesia, ureteroscopy and removal of ureteral infections, as well as cystoscopy and removal of bladder infections,
were carried out to clear the blockage and identify the source of infection. White spherical infections (Figures 2 and 3)
were discovered during emergency surgery in the right renal pelvis, right ureter, and bladder. Negative pressure suction
was employed during a right percutaneous nephrostomy to remove the infection since the infection in the renal pelvis
could not be eliminated. Candida tropicalis was identified in bacterial and fungal cultures of the postoperative renal
pelvis drainage, although bacterial cultures were negative. According to a drug susceptibility test (Table 1), fluconazole,
a sensitive antifungal medication, was administered following surgery. Fluconazole 300mg was infused into the renal
pelvis for two weeks following the procedure, and fluconazole 400mg was administered orally once daily while in the
hospital, by the results of the medication susceptibility test. The final diagnosis was urinary tract blockage brought on by
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Figure 2 The red arrow symbol represents the fungal infection in the renal pelvis in the surgical field.

Figure 3 A portion of yellowish-white nodular infection was surgically removed from the right renal pelvis.

fungal balls after the intraoperative observations, renal pelvis infection bacterial and fungal culture results, and CT
auxiliary investigation were combined. At the same time, there should be concomitant Candida tropicalis-caused fungal
emphysematous pyelonephritis. The postoperative CT scan of the urinary system (Figure 4) revealed clear lesions, and
the right stoma tube and urine bag were clear in color. The renal drainage tube was removed after the urine culture’s
results were negative, and the patient was then released from the hospital. One month after discharged, when the weekly
urine fungal culture was negative, the DJ tube was withdrawn. Six months following discharge, a follow-up examination
revealed no signs of a fungal infection recurrence.

Discussion

According to research, some patients with urinary tract fungal infections often have diabetes. Urinary tract fungal
infection is a relatively uncommon type of urinary tract infection that typically affects people with low immunity,
malignant tumors, diabetes, long-term use of antibiotics and immunosuppressive agents, etc.* In nature, Candida is
extensively dispersed and can parasitism the mucous membranes of the human skin, mouth, gastrointestinal tract, vagina,
and anus.'”® Urinary tract stone frequently results in fungal infection, but only fungal balls seldom clog the urinary
tract.® At the ureteropelvic junction, fungal ball infections are more prevalent.” When a routine urine test reveals that the
white blood cells are packed with visual fields, when a CT scan reveals an obvious infection and gas buildup in the right
renal pelvis, when a mid-segment urine fungal culture is negative, and when the symptoms do not improve after

Infection and Drug Resistance 2022:15 hetps: 6111

Dove:


https://www.dovepress.com
https://www.dovepress.com

Liu et al Dove

Table | Anti-Fungal Susceptibility Test

The Fungal Culture Results: Candida tropicalis Colony Counting:>105cfu/ml

Voriconazole S 0.015 MIC ug/mL
Fluoytosine S <0.12 MIC ug/mL
Amphotericin B R 2 MIC ug/mL
Fluconazole S 0.25 MIC ug/mL
Terbinafine * 216 MIC ug/mL
Micafungin S 0.03 MIC ug/mL
Itraconazole | 0.5 MIC ug/mL
Caspofungin S 0.06 MIC ug/mL

Notes: “R” represents Candida tropicalis is drug resistance, “S” represents Candida tropicalis is sensitive to this drug, “I” represents
Candida tropicalis is moderately sensitive to this drug, “*” represents very insensitive.

receiving a course of antibiotics, the diagnosis of gas-producing bacteria-type emphysematous pyelonephritis is made.
According to reports, ultrasound and CT examination of upper urinary tract obstruction due to fungal ball infection
showed predominantly dilated renal pelvis with one or more hyperechoic areas in the kidney.”* The appearance of
pneumoshadows in right renal pelvis and the inability to collect fungal cultures of the infectious agent in the renal right
pelvis both cast doubt on the initial diagnosis. This was adjusted due to decrease urine output and symptoms that were
not alleviated. The ultimate diagnosis was upper urinary tract blockage caused by fungal balls based on the findings at
surgery, CT scan the results, and culture results of infectious substances in the renal pelvis. Cause of pneumoshadows in
the renal pelvis is believed that Candida tropicalis-caused fungal emphysematous pyelonephritis is what causes
numerous gas accumulation in the renal pelvis.”'°

Patients with type 2 diabetes mellitus frequently have high blood sugar levels for extended periods, which decrease
leukocyte chemotaxis, adhesion, and bactericidal activity, which impairs immune system function.'' Patients’ glycemic
control over the course of 8 to 12 weeks is frequently assessed using their glycosylated hemoglobin Alc (HbAlc).'* This
patient’s Hb1Ac was 12.10%, above the normal range. The HbAlc usually shows the unsatisfactory past blood sugar
management. So, low body resistance and poor blood sugar regulation make people more susceptible to fungal ball
infections, and problems with glucose metabolism can make illnesses worse. Additionally, it has been claimed that the
pH and content of urine are related to urinary tract infections caused by Candida tropicalis."

Figure 4 (A) In the CT window, the red arrows point to the D] tubes placed in the kidneys and bladder (B) in different slices of the CT window, the D] tube of the kidney is
indicated by the red arrow.
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It is crucial to quickly and accurately diagnose urinary tract blockage brought on by a fungus in the urinary tract.
Ureteroscopy and DJ tube placement as internal drainage, and Percutaneous nephroscopy with indwelling nephrostomy tube
as external drainage. Two ways provide us with a better basis for positive diagnosis and treatment. The method of internal
drainage + exterior drainage is decisively employed to clear the fungal balls in the renal pelvis, ureter, and bladder to the
greatest extent and try to manage the infection as much as possible to relieve the urinary tract obstruction caused by fungal
balls.'*'> Among them, the negative pressure suction approach was used to maintain the lower perfusion pressure in the renal
pelvis and ureter and limit the systemic inflammatory reaction or even septic shock to prevent the fungus from entering the
blood during the operation.'>'® Low postoperative fungemia incidence is achieved by maintaining negative pressure in the

renal pelvis and rapidly removing the fungal ball.'’

Following the procedure, fluconazole intravenous infusion, and continuous
renal pelvis lavage were employed to effectively prevent and treat the Candida tropicalis fungus.'®'? Fluconazole 300mg was
infused into the renal pelvis for two weeks following the procedure, and fluconazole 400mg was administered orally once
daily while in the hospital, and Fluconazole 400mg was continued for four weeks after discharge.'®*’ Regarding the
experience of such situations. Firstly, the primary goal is prompt drainage and antifungal therapy to remove the obstruction
produced by an infection in the urinary system. Second, in order to promote postoperative recovery in those with weak
immunity and uncontrolled diabetes blood sugar, immunity must be increased and blood sugar must be stabilized. Last but not
least, urinary stones are complicated by a fungal infection, and the infection is simple to relapse after migration. Antifungal
drugs should be prescribed after surgery. After the double-J tube was taken out following discharge, oral fluconazole was
continued for an additional two weeks to avoid recurrence. Bacterial and fungal cultures were reviewed every week for
a month. Regular eye exams should be performed since endophthalmitis has been linked to recurrent fungal infections.*!

Conclusion

First, internal drainage and external drainage can be used to relieve obstruction and remove the fungal balls. During the
surgery, negative pressure suction of the renal pelvis can reduce the chance of postoperative infection. Second, elderly
people with long-term unstable blood sugar control are a high risk factor for urinary tract fungal infection. Finally,
fluconazole intrarenal infused postoperatively is successful in treating fungal balls.

Informed Consent Statement

Our department has told the patient that his clinical data and personal details would be used for the report, and the patient
voluntarily accepted and agreed to use it in the literature report. The patient provided his written informed consent to
participate in this report.

Disclosure
The authors have no conflict of interest with any institution or individual. Our institution had approved to publish the
case details.
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