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Abstract
BACKGROUND 
Granular cell tumor (GCT) is a neurogenic tumor mainly occurring in the head 
and neck. GCT in the genitourinary system is extremely rare and only sporadic 
cases of urinary bladder GCT have been reported. Most urinary bladder GCT 
cases are benign and only two malignant cases have been reported. Due to its 
rarity, no consensus criteria for the treatment of urinary bladder GCT are 
available at present.

CASE SUMMARY 
A 62-year-old Chinese woman was found to have a urinary bladder tumor 
without any clinical manifestations on physical examination. Cystoscopy revealed 
a semispherical shaped lesion measuring approximately 4.0 cm in diameter at the 
junction of the left wall and roof of the bladder, which was covered with normal 
bladder mucosa. Computed tomography scan demonstrated a high-density lesion 
on the left wall of the bladder, measuring approximately 2.9 cm × 2.4 cm with 
clear boundaries. Contrast-enhanced pelvic magnetic resonance imaging revealed 
a space-occupying lesion on the left wall of the bladder (non-mucosal origin/ 
external pressure), which was preliminarily suspected to be a desmoplastic 
fibroma or leiomyoma. In the context of the above findings, a pre-operative 
diagnosis of bladder leiomyoma was made. The patient consequently underwent 
a laparoscopic partial cystectomy. The resected bladder mass looked yellowish 
and well-demarcated, measuring 4.0 cm × 3.5 cm and infiltrated the muscular 
layer. The diagnosis of urinary bladder GCT was finally made by postoperative 
pathology, with positive immunohistochemical S-100 staining and negative 
pancytokeratin. The patient has been followed for 6 mo so far, with no tumor 
recurrence detected.

CONCLUSION 
This case highlights the biological feature and differential diagnosis of urinary 
bladder GCT at the pathological and molecular levels. Transurethral resection of 
the bladder tumor and partial cystectomy are recommended in most urinary 
bladder GCT cases, while radical cystectomy is recommended in malignant cases.
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Core Tip: ATP6AP1, ATP6AP2, BRD7 and GFRA2 gene mutations can potentially 
induce the progression of urinary bladder granular cell tumor. Characteristic 
biomarkers such as S-100, SOX10, CD56, pancytokeratin and HBM45 are essential for 
the diagnosis and differential diagnosis. Partial cystectomy is the treatment of choice to 
minimize recurrence and improve disease-free survival in benign cases. A relatively 
conservative transurethral resection of the bladder tumor can also be an alternative 
option according to the location of the primary tumor or at the patient's request. For 
malignant bladder granular cell tumors, radical surgical intervention with pelvic lymph 
node dissection is necessary.
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INTRODUCTION
Granular cell tumor (GCT) is a neurogenic tumor usually occurring in head and neck 
regions. GCT of the genitourinary system such as urinary bladder is extremely rare. As 
only sporadic cases of bladder GCT have been reported, there are no explicit criteria 
for the treatment of this disease. Most bladder GCT cases are benign, and only two 
malignant cases have been reported, and distant metastasis of GCT from the primary 
organ to the bladder should not been neglected[1,2]. It is usually difficult to 
distinguish GCT from other neurogenic tumors by simply depending on radiologic 
and pathological findings without immunohistochemical (IHC) staining. In this article, 
we report a case of GCT occurring in the urinary bladder, and hope that it can help 
better understand this rare disease entity in the bladder.

CASE PRESENTATION
Chief complaints
A 62-year-old Chinese woman was found to have a "hypoechoic bladder space" 
without any specific complaints during a pelvic ultrasound examination at the local 
community health service center.

History of present illness
The patient had no presenting symptoms.

History of past illness
She had diabetes mellitus and left kidney agenesis.

Physical examination
On initial physical examination, her temperature was 36.7°C, blood pressure was 
133/85 mmHg, heart rate was 84 bpm, and respiratory rate was 16 breaths/min. The 
clinical urological examination revealed no characteristic signs.

Laboratory examinations
Routine blood, urine and stool tests were within the normal range, and microscopy for 
bacteria and fungi showed negative results. Laboratory tests showed high-sensitivity 
C-reactive protein of 17.97 mg/L (RR: 0.00-5.00 mg/L) and rheumatoid factor (RF) of 
34.70 IU/mL (RR: < 20 IU/mL). Other biochemical and coagulation indicators were 
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within the normal ranges. Tumor markers such as CA199, CA125, CEA and AFP 
which were used for routine screening for metastatic tumor from other primary organs 
such as the gastrointestinal tract, ovary, liver were not remarkable.

Imaging examinations
Cystoscopy revealed a semispherical shaped lesion measuring approximately 4.0 cm 
in diameter at the junction of the left wall and roof of the bladder, which was covered 
with normal bladder mucosa (Figure 1). An initial pelvic computed tomography (CT) 
scan revealed a high-density lesion on the left wall of the bladder, measuring was 
approximately 2.9 cm × 2.4 cm with clear boundaries, with a mean CT value of 44HU 
(Figure 2). Contrast-enhanced magnetic resonance imaging (MRI) revealed a space-
occupying lesion (SOL) on the left wall of the bladder, the SOL did not originate from 
urothelium of the bladder wall but tended to generate externally into the bladder 
cavity (Figure 3), which was preliminarily suspected to be a desmoplastic fibroma or 
leiomyoma. MRI T1WI phase (Figure 3A) and T2WI (Figure 3B) sequences revealed 
round equalized signals; T1WI + fat suppression + enhanced sequences showed 
obvious enhancement (Figure 3C); the DWI phase revealed limited diffusion 
(Figure 3D).

FINAL DIAGNOSIS
Postoperative pathology of the resected specimen confirmed the diagnosis of bladder 
GCT, with positive IHC S-100 staining and negative pancytokeratin.

TREATMENT
Based on the imaging findings and biochemical indicators, a pre-operative diagnosis of 
bladder leiomyoma was made, for which a laparoscopic partial cystectomy (Figure 4A 
and B) was successfully performed with an intraoperative blood loss of approximately 
20 mL. The resected solid mass looked yellowish and well-demarcated, measuring 
approximately 4.0 cm × 3.5 cm, without obvious adhesion to the surrounding tissues 
under gross appearance. Frozen section examination of the specimen suggested the 
diagnosis of mesenchymal neurogenic or myogenic tumor with negative margins. 
Post-operative pathologic study demonstrated the diagnosis of atypical GCT, which 
infiltrated the muscular layer of the bladder with enlarged tumor cells and scattered 
pleomorphic cells. The nuclei were obvious and vacuolar, with an increased 
nuclei/cytoplasm ratio, nuclear mitosis 0-1/10HPF, and no necrotic lesions 
(Figure 5A). IHC showed positive expression of S-100 protein (Figure 5B), negative 
pancytokeratin, positive neuron-specific enolase (NSE), and weak positivity of both 
Ki-67 (5%) and CD-68.

OUTCOME AND FOLLOW-UP
The patient underwent positron emission tomography-CT (18F-fluorodeoxyglucose) 
three weeks after surgery, and showed multiple enlarged lymph nodes and increased 
fluorodeoxyglucose metabolism in the retroperitoneal and bilateral iliac vascular 
region, devoid of tumor metastasis. The patient did not receive adjuvant therapy, and 
was followed up with cystoscopy and CT scan of the urinary system every 3 mo. 
During a follow-up period of 6 mo, no evidence of recurrence or lymph node enlarge-
ment was detected.

DISCUSSION
GCT is a neurogenic tumor, first described as a myoblast mass of the tongue by 
Abrikosoff in 1926[3]. GCTs commonly occur in the oral cavity, digestive tract, skin, 
and subcutaneous tissue, and most cases occur in women aged 40-60 years. 
Genitourinary GCT is extremely rare, and only about 20 cases of urinary bladder GCT 
have been reported to date[2]. Distant metastasis of GCT from the primary organ 
should not be neglected.
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Figure 1 Pre-operative cystoscopy examination. A semispherical-shaped lesion, measuring appoximately 4.0 cm in diameter at the junction of the left wall 
and roof of the urinary bladder and covered with normal bladder mucosa.

Figure 2 Pre-operative pelvic computed tomography scan. The orange arrow indicates a high-density lesion on the left wall of the bladder, measuring 
approximately 2.9 cm × 2.4 cm with clear boundaries, with a mean computed tomography value of 44HU.

Based on the currently available case reports, gross hematuria appears to be the 
most common clinical manifestation of urinary bladder GCT[4,5]. However, the 
patient in our case report did not present any apparent manifestations except the 
imaging findings, which were consistent with the pre-operative cystoscopic findings of 
undamaged mucosa of the solid mass.

GCT cells are larger than typical tumor cells, presenting as scattered polymorphic 
cells with polygonal and hyperchromatic nuclei and nuclear vacuoles[5]. GCT is 
mainly derived from Schwann cells and consists of large polymorphic cells containing 
a large granular cytoplasm. It is usually difficult to distinguish GCT from other 
neurogenic tumors and depends on cellular morphology and radiology. For instance, a 
schwannoma is completely composed of differentiated neoplastic Schwann cells, and a 
ganglioneuroma is mainly composed of mature Schwannian stroma and mature 
ganglion cells[6-8]. GCT often presents with atypical histological features, including 
spindling, increased mitotic features (> 2/10 HPF), nuclear pleomorphism, prominent 
nucleoli, a high nuclear/cytoplasm ratio, and necrosis[9].

The positive rate of Ki67 is usually less than 1% in benign GCT and ≥ 10% in 
malignant GCT. The GCT in our report was neurogenic, consistent with most reports
[3,10-13], but the positive rate of Ki67 was 5%, which indirectly suggests that this may 
be the first reported case of atypical GCT of the bladder. The IHC profile of GCT is 
strongly positive for S-100 protein, SOX10, and CD68 but negative for pancytokeratin, 
which is partially consistent with the findings in the present case. Additionally, CD56, 
CD57, NSE, inhibin, calretinin, TFE3, PGP9.5, and vimentin are commonly positive in 
GCT[2]. It should be noted that malignant GCT tends to be misdiagnosed as 
melanoma due to positive IHC staining of S-100 and SOX10 in both cancers. However, 
HMB45 staining is positive in melanoma and negative in GCT[2,9].
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Figure 3 Pre-operative contrast-enhanced pelvic magnetic resonance imaging. The orange arrow indicates a space-occupying lesion seen on the left 
wall of the bladder, originating from the bladder wall mucous membrane. It tended to infiltrate peripheral tissue, which was preliminarily suspected to be a 
desmoplastic fibroma or leiomyoma. A-D: It shows an oval structure that is isointense on T1WI (A) and T2WI (B) sequences; T1WI + fat suppression + enhanced 
sequence reveals noticeable enhancement (C); DWI sequence revealed limited diffusion (D).

Figure 4 Figures of laparoscopic partial cystectomy. The round solid neoplasm of the bladder was resected under laparoscopic assistance (orange 
arrows). A: Incising the bladder wall to expose the neoplasm; B: Resecting the neoplasm along the boundaries.

The most recent studies have suggested that ATP6AP1 and ATP6AP2 gene 
mutations may lead to GCT cell proliferation by decreasing the lysosomal activities 
and that BRD7 and GFRA2 proteins of the RTK signaling pathway are highly 
expressed in malignant GCT[14-16].
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Figure 5 Immunohistochemistry of the post-operative specimen. A-D: Hematoxylin-eosin staining shows abundant granular eosinophilic cells with round 
cytoplasm and small nuclei as shown in (A) (× 100) and (C) (× 400); S-100 staining shows strong positivity for scattered pleomorphic cells with vacuolar nuclei and 
the increased nuclei/cytoplasm ratio as shown in (B) (× 100) and (D) (× 400).

Yoshida et al[17] reported that most urinary bladder GCT cases were pathologically 
diagnosed as benign tumors. However, although malignant cases are rare, local 
recurrence caused by incomplete resection of the primary tumor has been reported in 
sporadic cases, and accurate intra-operative biopsy is, therefore, necessary[17]. Given 
this context and based on the research of Abbas and other scholars in combination 
with the evaluation of the curative effect in our case, a preliminary consensus can still 
be reached that transurethral resection of bladder tumor (TURBt) or partial cystectomy 
may be the most common treatment for benign GCT of the bladder depending on the 
different positions of the tumor, and the prognosis is relatively optimistic[3]. One of 
the biological characteristics of GCT is its tendency to infiltrate tissues; if a GCT in 
other organs is not completely resected, it is likely to recur and continue to grow again. 
Sun et al[2] reported that recurrence occurred in more than 50% of cases of benign 
bladder GCT after the initial TURBt treatment and a full follow-up period.

Repeated TURBt of the lesion after diagnosis can reduce the possibility of 
recurrence. Compared with partial cystectomy, TURBt after the first recurrence may be 
associated with a higher recurrence rate[2]. Therefore, for both primary and recurrent 
benign bladder GCT cases, partial cystectomy can better ensure a negative incisal 
margin and reduce the possibility of recurrence. Extended radical bladder resection is 
often necessary for recurrent malignant GCT bladder tumors with a ureteral 
obstruction or more extensive tissue invasion. It is reported that radical cystectomy 
combined with bilateral pelvic lymphadenectomy can improve disease-free survival 
(DFS) and significantly improve the prognosis of malignant bladder GCT[2]. There is 
no clear evidence that patients with malignant bladder GCT should receive 
chemotherapy or radiotherapy. The current literature on malignant GCT derived from 
various body systems shows that the 5- and 10-year survival rates are 74% and 65%, 
respectively; the recurrence rate within 3-37 mo after pathological diagnosis is 32%-
41%, and the metastasis rate is 11%-62%[18-20]. Therefore, the high risk of poor 
prognosis of malignant bladder GCT should not be ignored. After laparoscopic partial 
cystectomy in our case, the final pathological diagnosis was atypical GCT, suggesting 
the possibility of its malignant differentiation. Although this may indicate the 
malignant potency of the tumor, depending on the current consensus and promising 
follow-up result in our case, we finally performed a partial cystectomy instead of 
radical cystectomy to achieve better survival.
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Furthermore, the enlargement of lymph nodes in the retroperitoneal and bilateral 
iliac vascular regions was detected by a positron emission tomography (PET) scan 3 
wk after surgery; nevertheless, the routine CT scan during follow-up revealed no 
recurrence or apparent lymph node enlargement. In view of the above, we attribute 
the disparity of reports regarding the lymph nodes on PET and CT scans to the 
irritable inflammatory reaction. Although no recurrence has been detected within the 
6-mo follow-up period, further close follow-up is necessary and radical resection may 
be required.

Significantly, the patient had left kidney agenesis and diabetes mellitus. Unilateral 
renal agenesis is usually accompanied by another ectopic kidney, nonrenal anomalies, 
and evidence of renal injury[21,22], such as contralateral renal hypertrophy, branchio-
renal syndrome (commonly associated with hearing abnormalities), renal malfunction, 
and Müllerian defects[23] (e.g., uterine didelphys or vaginal duplication), which are 
common in girls. Unfortunately, depending on the illustrations of current reports, 
there is no relation between GCT and unilateral renal agenesis. In our case, the patient 
had a normal contralateral kidney size, which was not accompanied by hearing 
abnormality, renal injury (e.g., hypertension or proteinuria), abnormal serum 
creatinine or glomerular filtration rate; however, uterine didelphys was observed. We 
will continue to perform urinalysis in this patient during every follow-up to monitor 
the contralateral kidney function.

CONCLUSION
Bladder GCT is uncommon, and malignant GCT is extremely rare. IHC characteristics 
such as S-100, SOX10, CD56, HBM45, and pancytokeratin are essential for diagnosis. In 
addition, ATP6AP1, ATP6AP2, BRD7, and GFRA2 gene mutations cannot be neglected 
in terms of further diagnosis and targeting therapy. For benign bladder GCT, partial 
cystectomy is the treatment of choice because it can minimize recurrence and improve 
DFS. A relatively conservative TURBt can also be selected depending on the primary 
tumor location or upon the patient’s request. For malignant bladder GCT, radical 
surgical resection with pelvic lymph node dissection is necessary. The primary 
purposes of this case report were to attract more attention to this rare disease, help 
better understand the disease, and promote more research on specific biomarkers for 
the diagnosis and treatment of bladder GCT.
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