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Urethral diverticular carcinoma (UDC) is extremely rare; the 
most common histological subtype is adenocarcinoma [1,2]. 
Sarcomatoid urothelial carcinoma (UC) is also unusual. Due to 
the scarcity of UDC and sarcomatoid UC, related studies have 
been limited to small series and single case reports. Herein, we 
report the first case of sarcomatoid UC of the female urethral di-
verticulum and her treatment response to immune checkpoint 
inhibitor therapy.

CASE REPORT

A 66-year-old woman with dysuria was referred to the urology 
department after visiting the emergency room and undergoing 
several urinary catheterization procedures. She was hospitalized 
for a cerebral infarction 7 months prior and had a history of cho-
lecystectomy owing to acute cholecystitis 6 months before. A 
urethral diverticulum was identified through abdominopelvic 
computed tomography (CT) performed during admission for 
cholecystectomy (Fig. 1A), although no urological evaluation 
was conducted at that time. On presentation, abdominopelvic CT 
revealed a large mass involving the urethra, posterior wall of the 

urinary bladder, and vagina with enlarged lymph nodes at both 
femoral, both inguinal, and both internal and external iliac areas 
(Fig. 1B). Ultrasound-guided transvaginal core needle biopsy of 
the urethral mass was performed, and histopathological exami-
nation revealed unspecified spindle cell sarcoma with stromal 
sclerosis. The patient underwent anterior pelvic exenteration 
with pelvic lymph node dissection.

The surgical specimen showed a 10-cm-sized, hard white 
mass in the urethra that had invaded the uterine cervix, anterior 
wall of the vagina, posterior wall of the urinary bladder, and 
perivesical fat (Fig. 2A). The cut surface of the mass showed 
central necrosis with cystic space formation. Histopathologically, 
the tumor was predominantly composed of pleomorphic spin-
dle cells with moderate to severe nuclear atypia, brisk mitosis, 
and necrosis (Fig. 2B). The tumor nuclei were oval shaped and 
had vesicular chromatin and prominent nucleoli. The tumor 
occasionally produced abundant collagen, but neither specific 
mesenchymal differentiation nor a heterologous component was 
observed. Intratumoral lymphoplasmacytic infiltration was noted. 
The cystic space was focally lined by urothelial or glandular epi-
thelium (Fig. 2C) and associated villous adenoma (Fig. 2D). 
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Fig. 1. Enhanced abdominopelvic computed tomography. (A) Axial image taken 7 months prior to presentation showed a urethral diverticu-
lum (asterisk) at the level of the symphysis pubis. (B) Preoperative image revealed a large urethral mass (UB, urinary bladder; arrow, urinary 
catheter within the urethra). 

Fig. 2. Histopathological findings. (A) Gross examination revealed a 10-cm-sized, hard white urethral mass invading the uterus, vagina, uri-
nary bladder, and perivesical fat. The cut surface showed necrosis and cystic space (arrowheads). (B) Microscopically, the majority of the tu-
mor was composed of pleomorphic spindle cells with occasional collagen deposition. Intratumoral lymphoplasmacytic infiltration was noted. 
(C, D) The cystic space was lined focally by glandular epithelium (C) and associated villous adenoma (D). (E) A conventional urothelial carci-
noma component was minimally present, and areas of epithelial-to-mesenchymal transition were noted. 
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Fig. 3. Results of immunohistochemical staining. (A) Immunostaining for cytokeratin 7 highlighted the glandular epithelium (left side) and uro-
thelial carcinoma component, whereas there was no staining of the sarcoma component. (B) Programmed death ligand-1 SP142 (Ventana 
Medical Systems, Tucson, AZ, USA) immunostaining showed diffuse positivity (90%) in tumor-infiltrating immune cells (ICs) of the sarcoma 
component, while ICs of the carcinoma component were negative.

The lining epithelium and premalignant lesion were juxtaposed 
with tumor tissue, suggesting tumor formation in the urethral 
diverticulum. A minimal conventional urothelial carcinoma 
component was present (less than 1%) near the diverticulum, 
and areas of epithelial-to-mesenchymal transition were noted 
(Fig. 2E). Although lymphovascular invasion was present, nodal 
metastasis was not identified among the 30 pelvic lymph nodes. 
Immunohistochemical staining for cytokeratin (CK) 7 high-
lighted the glandular epithelium and invasive carcinoma com-
ponent (Fig. 3A). The invasive carcinoma component was posi-
tive for high molecular weight CK, p63, and GATA3, indicating 
a urothelial nature. Urothelial carcinoma in situ was not identi-
fied. Spindle cell component was negative for panCK, CK7, 
GATA3, p63, smooth muscle actin, myoglobin, anaplastic lym-
phoma kinase (clone, 5A4), S-100, and human melanoma 
black-45 immunostaining, but positive for vimentin. Pro-
grammed death ligand-1 (PD-L1) SP142 (Ventana Medical Sys-
tems, Tucson, AZ, USA) immunohistochemistry showed diffuse 
positivity (90%) in tumor-infiltrating immune cells (IC) of the 
sarcoma component, while no positive ICs were identified in 
the urothelial carcinoma component (Fig 3B). PD-L1 immunos-
taining was performed using three different tissue sections and the 
results were similar. The final pathological diagnosis was sarcoma-
toid UC arising from the urethral diverticulum (pT4N0). 

During follow-up, multiple newly developed lung nodules 
were detected on chest CT 49 days postoperative. The patient 
underwent one cycle of palliative chemotherapy (adriamycin 
and cisplatin), but showed intolerance to the chemotherapeutic 
agent, and the disease progressed. She next underwent four cycles 
of atezolizumab and radiation therapy, but the disease continued 
to progress. She then received gemcitabine plus cisplatin, and the 

tumor showed a partial response, but tumor progresssion occurred 
after 4 months of treatment. The patient next received weekly 
paclitaxel for 2 months and exhibited stable disease. Recently, 
she stopped chemotherapy temporarily and is alive 24 months 
postoperative. 

DISCUSSION

Primary female urethral carcinomas are rare, and the most 
common histological subtype is urothelial carcinoma (45%), 
followed by adenocarcinoma (29%), squamous cell carcinoma 
(19%), and undifferentiated carcinoma (6%), according to a na-
tional urethral cancer survey conducted in the Netherlands [3]. 
UDC is very unusual, accounting for only 5% of all female ure-
thral carcinomas [1,2]. More than 120 cases of UDC have been 
reported, and adenocarcinoma is the most common pathology 
(75%), while urothelial carcinoma (15%) and squamous cell car-
cinoma (10%) are less frequent [1,2].

UDC is hypothesized to arise from a periurethral gland or meta-
plastic epithelium with chronic irritation, and Gartner or meso-
nephric duct remnants [2]. UDC might contain premalignant 
lesions such as villous adenoma, intestinal metaplasia, or high-
grade dysplasia [4]. The present case is suggestive of tumor orig-
ination from metaplastic change because of its relation to the 
glandular epithelium as well as villous adenoma. 

The sarcomatoid variant of urothelial carcinoma is rare, but has 
been reported in the urinary bladder [5], bladder diverticulum 
[6], ureter [7], renal pelvis [8], and urethra [9]. As far as we know, 
this is the first case report of sarcomatoid UC arising from a 
urethral diverticulum. One meta-analysis showed that sarcoma-
toid urothelial carcinoma of the bladder tended to present as more 
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advanced disease than conventional urothelial carcinoma, which 
might lead to worse survival outcomes [5]. Sarcomatoid urothe-
lial carcinoma is defined as a biphasic tumor composed of both 
malignant epithelial and mesenchymal elements, and the latter el-
ement is morphologically indistinguishable from sarcoma [10,11]. 
For most cases, the carcinomatous component is urothelial, but 
variable degrees of squamous cell carcinoma, adenocarcinoma, 
and small cell carcinoma components can be present [10,11]. The 
sarcomatous component is reported to constitute 20% to 100% 
of the tumor volume [12] and usually presents as undifferenti-
ated high-grade sarcoma [11]. A heterologous component can 
be seen, most commonly osteosarcoma, followed by chondrosar-
coma, leiomyosarcoma, rhabdomyosarcoma, liposarcoma, and an-
giosarcoma [10,11]. In tumors in the urinary system and those 
exclusively consisting of malignant spindle cells, the first differ-
ential diagnostic consideration should be sarcomatoid UC, since it 
can show a wide range of morphologies, and primary sarcoma of 
the urinary tract is rare. In such cases, extensive gross examination 
and immunohistochemistry must be performed to confirm the ex-
istence of a carcinoma component. In this case, transvaginal needle 
biopsy showed only high-grade sarcoma, suggesting primary 
urethral sarcoma. However, a very small urothelial carcinoma 
component was identified in the surgically resected specimen 
after extensive tissue examination. 

Recently, immune checkpoint inhibitor therapy has demon-
strated anti-tumor effects in advanced urothelial carcinoma. At-
ezolizumab is a Food and Drug Administration (FDA)-approved 
anti–programmed death-1/PD-L1 agent used for the treatment 
of advanced bladder cancer. PD-L1 SP142 immunohistochemis-
try was approved by the FDA as a companion diagnostic test in 
urothelial carcinoma patients based on the results of a phase 2 
clinical trial, IMvigor210 [13]. However, a phase 3 randomized 
controlled trial, IMvigor211 [14], revealed higher PD-L1 SP142 
expression (≥ 5% positivity in ICs) to be associated with response 
to both atezolizumab and chemotherapy in patients with plati-
num-treated locally advanced or metastatic urothelial carcinoma. 
Li et al. [15] evaluated PD-L1 SP142 expression in bladder UC 
and showed that the sarcomatoid variant was significantly associ-
ated with higher PD-L1 expression. In our case, the UDC showed 
high PD-L1 SP142 expression (IC 90%), but the tumor pro-
gressed despite atezolizumab administration. The PD-L1–nega-
tive urothelial carcinoma component could be the driver of pro-
gression in this patient, although the progressed lesion was not 
confirmed histologically. We report a very unusual case of sarco-
matoid UC in the female urethral diverticulum, which showed 
aggressive behavior and resistance to atezolizumab therapy de-

spite high PD-L1 expression. Consideration of a broad range of 
histologic features is needed to diagnose sarcomatoid UC of the 
urinary system.
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