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Case Report

Renal Mucormycosis in a Healthy Boy for Ten Years: A Novel Case

Report
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Abstract

Mucormycosis is rare in urinary tract infections. Renal mucormycosis is considered in immunocompromised patients and is as-
sociated with a high mortality rate. Herein, we presented the first case of a non-invasive fungus ball caused by a Rhizopus species
confined to the unilateral kidney in a healthy boy for approximately ten years. The etiology was identified using next-generation
deoxyribonucleic acid (DNA) sequencing. The patient recovered completely after nephrectomy without bladder irrigation. There-
fore, clinicians must have a high index of suspicion for fungal infections in refractory urinary tract infections. Next-generation DNA
sequencing technology can be used for an accurate diagnosis.
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1. Introduction

Mucormycosis is rare in urinary tract infections. Re-
nal mucormycosis is considered in immunocompromised
patients. Most cases of mucormycosis involve tissue inva-
sion (1, 2). In the present case, renal mucormycosis was
confined to the left unilateral kidney, and his right kidney
was intact without fungus balls or atrophy for ten years.
Patients with renal mucormycosis typically present with
fever, flank pain, hematuria, urinary obstruction, and neg-
ative urine culture results. Bilateral disease is usually fa-
tal. Unlike the typical presentation of renal mucormyco-
sis, the patient in our study did not have any fever, urgency,
frequency, dysuria or anuria, suprapubic discomfort, flank
pain, or growth retardation.

2. Case Presentation

An 11-year-old boy was admitted to the Xinhua Hospi-
tal affiliated with Shanghai Jiaotong University School of
Medicine with macroscopic pyuria for ten years. He was
a premature (gestational 35+2 weeks) baby. Two days af-
ter birth, he was admitted to a local hospital for neona-
tal jaundice. On day 7, after hospitalization, fever and

pyuria were observed. However, midstream urine cul-
tures were negative, even after several detections. Ultra-
sonography showed an enlarged left kidney, parenchy-
mal echo thickening and enhancement, and hydronephro-
sis. Broad-spectrum antibiotics included cefoperazone,
cefoperazone-sulbactam, and vancomycin; the fever disap-
peared while pyuria persisted. He was admitted to differ-
ent medical centers several times for pyuria, albeit with-
out improvement. The patient had no fever, urgency, fre-
quency, dysuria, suprapubic discomfort, or flank pain ex-
cept pyuria. Cystography was performed when he was 2.5
years old, and the result was negative for vesicoureteral
reflux (VUR). The patient was diagnosed as having asymp-
tomatic bacteriuria. He was advised to undergo follow-
up urinalysis and ultrasound every year without any treat-
ment. During this follow-up, macroscopic pyuria and tran-
sient dysuria were detected. A dense, tan-colored, rub-
bery mass (measuring 2 × 0.3 cm2) was found in the uria
within the year (Figure 1A). Moreover, ultrasound showed
light hydronephrosis in the left kidney, which was smaller
than that in the right kidney. The pelvis had an increased
echotexture and loss of corticomedullary differentiation,
while the right kidney was nearly normal. When he was
ten years old, the Tc-99m-mercaptoacetyltriglycine (MAG3)
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scan confirmed a mute left kidney and satisfactory com-
pensatory function on the right (left estimated glomerular
filtration rate [eGFR] 8.2 mL/min, right eGFR 58.35 mL/min).
The patient was admitted to our hospital for further treat-
ment. The patient was not in distress, and his nasal mu-
cosa and oropharynx appeared normal. The results of car-
diac, pulmonary, and abdominal examinations were unre-
markable. Urinalysis revealed a high number of erythro-
cytes (164/high-power field (HPF); normal range ≤ 3/HPF)
and leukocytes (50 - 60/HPF; normal range 0 - 5/HPF). Leuko-
cyte esterase level was high, whereas urine nitrite level was
negative. Creatinine level was 69 µmol/L (normal range
< 97 µmol/L), and the estimated GFR was 58 mL/min/1.73
m2 (normal range > 90 mL/min/1.73 m2). Magnetic res-
onance urography (MRU) showed left renal atrophy and
hydronephrosis with suspicious calculus in both kidneys’
left collecting system, upper ureter, and renal cyst forma-
tion (Figure 1B).

The patient received a wide range of intravenous in-
jections or oral antimicrobial agents for presumptive bac-
terial pyelonephritis in the first 15 days after admission,
including ceftriaxone (days 1 - 5), cefepime (days 5 - 10),
meropenem, and fosfomycin (days 10 - 14). However, the
patient’s clinical status did not improve. Second, he re-
ceived fluconazole prior to definitive laboratory identifica-
tion of the pathogens. Several clean middle-stream urine
cultures were negative. Twenty mL of fresh urine speci-
mens obtained from suprapubic bladder puncture instead
of a clean middle stream were cultivated in a blood cul-
ture bottle to increase the positive urine culture rate of
the pathogens. Second-generation sequencing of bacte-
rial DNA from fresh urine specimens was simultaneously
performed. The pathogens grew rapidly in the blood cul-
ture bottles (Figure 1C). Rhizopus oryzae grew rapidly on
blood agar at 35°C for 48 h with a white, cottony morphol-
ogy (Figure 1D). Lactic acid phenol cotton blue staining
tease mount preparation from the fungal culture revealed
aseptate hyphae, rhizoids, and sporangia/sporangiophore
morphology, classically found in the members of the
genus Rhizopus (100× magnification) (Figure 1E). Subse-
quent fungal pyelonephritis led to a change in treatment
with amphotericin B. After one week of treatment, a clean
middle stream urine culture revealed Stenotrophomonas
maltophilia and Chryseobacterium indologenes. These two
bacteria were sensitive to sulfamethoxazole/trimethoprim
(SMZco). The clinical signs and symptoms of the patient
improved transiently over the week following treatment
with amphotericin B and oral SMZco. The patient exhib-
ited a whole-body rash and fever after oral SMZco. Renal
function evaluation revealed a gradual increase in crea-
tinine levels from 69 to 97 µmol/L. Subsequently, SMZco
administration was discontinued because of allergy, and

the dose of amphotericin B was reduced to half; also,
pyuria persisted. Additionally, urine culture was posi-
tive for S. maltophilia and C. indologenes. The patient un-
derwent nephrectomy because urine amphotericin B con-
centrations were too low to be effective. Subsequently,
pyuria disappeared immediately without additional blad-
der irrigation or amphotericin B treatment, and urinaly-
sis was normal during follow-up. Pathology of specimens
from nephrectomy showed a large number of fungus balls
caused by Rhizopus in the left pelvicalyceal dilation, infil-
tration of a large number of lymphocytes in the submu-
cosa, and cellular casts in the medullary renal tubules (Fig-
ure 1F and 1G). The hyphae were found in specimens from
nephrectomy (Figure 1H). Written informed consent was
obtained from the patient’s family members.

3. Discussion

This is the first reported case of an invasive fungus ball
caused by Rhizopus confined to the kidney of a boy with-
out congenital urinary tract malformations for approxi-
mately ten years. Mucormycosis primarily manifests as cu-
taneous, gastrointestinal, rhinocerebral, and pulmonary
infections in children (3). Although urinary candidiasis is
one of the most common fungal infections of the urinary
tract, mucormycosis can also be a rare urinary tract infec-
tion (4). Renal mucormycosis is considered in immuno-
compromised patients. The most common risk factors for
mucormycosis are older age, female sex, broad-spectrum
antibiotic use, uncontrolled diabetes, diabetic ketoacido-
sis, long-term steroid therapy, hematological malignancy,
defective host innate or cell-mediated immunity, urinary
drainage devices, prior surgical procedures, and diabetes
mellitus (5, 6). Patients with uncontrolled diabetes and
iron overload are susceptible to mucormycosis (7). The pa-
tient in the current study was a healthy child without a his-
tory of diabetes or iron overload. Additionally, cystogra-
phy results were negative for VUR. Patients with renal mu-
cormycosis typically present with fever, flank pain, hema-
turia, urinary obstruction, and negative urine culture re-
sults. The patient had no fever, urgency, frequency, dysuria
or anuria, suprapubic discomfort, flank pain, or growth re-
tardation. These features differ from those of other mu-
cormycosis (3, 6).

Identifying Rhizopus species isolated from urine cul-
ture is a crucial step for treatment. Conventional clean
middle-stream urine culture was performed several times
without any positive results. Using a blood culture bottle
for urine culture could increase the positivity rate. In this
case, we collected 20 mL of fresh urine specimens obtained
from suprapubic bladder puncture and injected them into
a blood culture bottle for urine culture. Consequently,
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Figure 1. A, Dense, tan-colored, and rubbery mass (measuring 2 × 0.3 cm) found in the uria. B, Suspicious calculus in the collecting system and in the upper ureter of the
left kidney by magnetic resonance urography (white arrow). C, Pathogen proliferated in the blood culture bottle for 24 h. D, Rhizopus oryzae proliferated on blood agar at 35
°C for 48 h with a white cottony morphology. E, Lactic acid phenol cotton blue staining tease mount preparation of the fungal culture showing aseptate hyphae, rhizoids,
and sporangia/sporangiophore morphology, classically found in the members of the Rhizopus genus (100×). F, Dissected segments of the kidney revealing fungal masses
in the renal pelvis and calyces (black arrow). G, Pathology of nephrectomy showing many hyphae of fungus balls caused by Rhizopus in the left pelvicalyceal dilation (white
arrow) and infiltration of a large number of lymphocytes in the submucosa (asterisk *) and cellular casts in the medullary renal tubules (black arrow) (40×). H, Pathology of
nephrectomy showing many hyphae of fungus balls caused by Rhizopus in the left pelvicalyceal dilation (white arrow) and cellular casts in the medullary renal tubules (black
arrow) (Zoom in from part of picture G, 100×)

Iran J Pediatr. 2022; 32(6):e120856. 3



Li Y et al.

we detected pathogenic bacteria using next-generation se-
quencing. Urine culture in blood culture bottles and next-
generation sequencing revealed R. oryzae (8), which is the
most common fungal species causing mucormycosis (9,
10). A renal fungus ball is a mixture of fungal and sloughed
renal epithelial cells that form a mass obstructing the uri-
nary tract. Fungus balls are common in tract infections. A
dense, tan-colored, rubbery mass (measuring 2 × 0.3 cm2)
was found in the uria almost every year (Figure 1A). Fungus
balls were observed in the left kidney after nephrectomy
(Figure 1F). The mass and fluid were subjected to bacterial
and fungal culture, respectively. The fungus ball was bi-
sected longitudinally and dissected into several segments
for microscopic analysis. The fungal culture grew rapidly
in blood culture bottles (Figure 1C). A lactophenol cotton
blue-stained tease preparation (Figure 1D) from the fun-
gal culture revealed aseptate hyphae, rhizoids, and spo-
rangia/sporangiophore morphology, classically found in
the members of the genus Rhizopus (100× magnification).
Identifying a Rhizopus species fungus ball in the kidney
(Figure 1G) and the subsequent fungal pyelonephritis led
to a change in treatment with amphotericin B (10).

In the present case, Rhizopus species were isolated and
identified from urine culture. Fluconazole and ampho-
tericin B are practical options for R. oryzae in renal tract
infections. Other antifungal agents, such as voriconazole,
posaconazole, itraconazole, and echinocandins, are not
recommended for lower urinary tract infections because
few active drugs are excreted in the urine. Although flu-
conazole is excreted 80% unchanged in the urine in its
active form, R. oryzae is resistant to fluconazole. Ampho-
tericin B exhibits fungicidal activity and adequate penetra-
tion into biofilms on vascular devices (11, 12). The patient
was admitted with amphotericin B treatment for approxi-
mately one and a half months. Although urinalysis showed
complete recovery for a short duration during systemic
amphotericin B therapy, many fungus balls were found
during nephrectomy (Figure 1F). The amount of active am-
photericin B excreted in the urine is lower because of the
low GFR.

Bilateral disease is usually fatal. In the present case,
mucormycosis was an isolated renal infection. The pa-
tient’s right kidney was intact without fungus balls or at-
rophy for ten years. In addition, we carried out next-
generation sequencing of the blood to exclude systemic
infections (data not shown). Nephrectomy and systemic
amphotericin B therapy are common treatment regimens
for localized unilateral disease (13). Nephrotoxicity due to
the administration of amphotericin B was observed dur-
ing the treatment. The creatinine level was elevated within
five days of starting the treatment but recovered by omit-
ting doses. The nephrotoxicity of amphotericin B was re-

versible. Although percutaneous drainage and systemic
antifungal therapy may clear the fungus ball, some pa-
tients require additional interventions. Renal pelvic irri-
gation with antifungal agents might clear the remaining
debris; however, irrigation can cause increased intrarenal
pressure and sepsis, making irrigation contraindicated in
patients with distal obstruction. Finally, the patient under-
went nephrectomy, and the pyuria disappeared without
bladder irrigation and additional amphotericin B treat-
ment. The urinalysis results were normal during follow-up.

This report presented the first case of a non-invasive
fungus ball caused by a Rhizopus species confined to the
unilateral kidney in a healthy boy for approximately ten
years. Therefore, clinicians need to have a high index of
suspicion for fungal infections in refractory urinary tract
infections. Next-generation DNA sequencing technology
can be used for an accurate diagnosis.
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