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with high-grade urothelial
component: case report
and literature review
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1Henan University People’s Hospital, Zhengzhou, Henan, China, 2People’s Hospital of Henan Medical
University, Zhengzhou, Henan, China, 3Henan Provincial People’s Hospital, Zhengzhou, Henan, China
Primary small cell neuroendocrine carcinoma (SCNEC) of the ureter is an

exceptionally rare and aggressive malignancy, characterized by rapid progression

and poor prognosis. Evidence regarding treatment with immune checkpoint

inhibitors (ICIs) combined with neoadjuvant chemotherapy remains limited. We

report the first documented case of ureteral SCNEC treated with a multimodal

strategy incorporating programmed death-ligand 1 (PD-L1) inhibitors. A 57-year-

old woman presented with a 15-day history of gross hematuria and 4 days of

progressive left flank pain. Imaging revealed a left distal ureteral mass with

hydronephrosis and suspected iliac lymphadenopathy. Stage IV high-grade

urothelial carcinoma with small cell neuroendocrine differentiation of the ureter

with regional lymph node metastases, confirmed by histopathology and

immunohistochemistry (synaptophysin+, CD56+, Ki67 >75%). The patient

received four cycles of neoadjuvant etoposide plus carboplatin chemotherapy,

followed by radical left nephroureterectomy with bladder cuff excision. Adjuvant

therapy included intravesical pirarubicin and six cycles of dual PD-1 blockade with

toripalimab and vedicitumab. Post-neoadjuvant imaging showed a 60% reduction

in tumor size. Pathology revealed R0 resectionwithmarked tumor regression (Ki67

reduced to 40%). No recurrence was observed at 12-month follow-up. This case

demonstrates the potential efficacy of integrating ICIs with standard treatment for

advanced ureteral SCNEC. The durable response observed underscores the need

for further research into early immunotherapy use and biomarker-guided

therapeutic strategies.
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Introduction

Small cell neuroendocrine carcinoma (SCNEC), most

commonly arising in the lungs and gastrointestinal tract, accounts

for fewer than 0.05% of all genitourinary malignancies. Since its

initial description in 1986, fewer than 80 cases of primary ureteral

SCNEC have been reported. This rare neoplasm is characterized by

high mitotic activity, early metastasis, and poor prognosis, with a

median survival of 12–24 months despite aggressive treatment.

Although radical surgery remains the cornerstone of management,

the local recurrence rate exceeds 60%, largely due to undetected

micrometastases at diagnosis. Recent evidence from small cell lung

cancer (SCLC) trials suggests that platinum-based chemotherapy

combined with immune checkpoint inhibitors (ICIs) may improve

outcomes. However, the application of this strategy to ureteral

SCNEC has not been previously reported. Herein, we describe the

first case of advanced ureteral SCNEC successfully managed with a

multimodal regimen involving neoadjuvant chemotherapy, radical

surgery, and adjuvant PD-1 blockade.
Case presentation

A 57-year-old non-smoking woman presented with painless

gross hematuria lasting 15 days and progressive left flank

discomfort for 4 days. Her medical history was unremarkable.

Physical examination revealed left costovertebral angle tenderness,

without palpable masses. Urinalysis showed significant microscopic

hematuria (RBC >100/HPF) and pyuria (WBC 20–30/HPF).

Contrast-enhanced abdominopelvic computed tomography (CT)

revealed concentric thickening of the distal left ureter (1.8 × 1.5 cm),

with upstream hydroureteronephrosis and an enlarged ipsilateral

external iliac lymph node (short axis: 1.2 cm) (Figure 1). ^18F-

FDG PET/CT demonstrated intense radiotracer uptake in the

ureteral lesion (SUVmax 8.2) and in the lymph node (SUVmax

5.6). Ureteroscopic biopsy revealed sheets of small hyperchromatic

cells with nuclear molding and a high mitotic index (>20 mitoses/10

HPF) (Figure 2).

Immunohistochemical staining confirmed the diagnosis of

SCNEC: synaptophysin (diffuse+), CD56 (membranous+),

chromogranin A (focal+), and a Ki67 proliferation index

exceeding 75%. PD-L1 expression, assessed using the 22C3

pharmDx assay, was low (combined positive score [CPS] = 2)

(Figure 3). Staging investigations excluded metastatic disease

outside the regional lymph nodes.

The patient underwent four cycles of neoadjuvant

chemotherapy with etoposide (100 mg/m² on days 1–3) and

carboplatin (AUC 5 on day 1), administered every 21 days.

Follow-up CT imaging demonstrated substantial tumor
Abbreviations: CPS, combined positive score; CT, computed tomography; FDG-

PET, fluorodeoxyglucose positron emission tomography; HE, hematoxylin-eosin;

ICIs, immune checkpoint inhibitors; PD-L1, programmed death-ligand 1;

SCNEC, small cell neuroendocrine carcinoma.
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regression, with a residual lesion measuring 0.7 × 0.6 cm and

normalization of ureteral caliber (Figure 4).

Subsequently, she underwent radical left nephroureterectomy

with bladder cuff excision and regional lymphadenectomy.

Intraoperatively, the tumor was confined to the ureteral wall, with

no evidence of serosal invasion.

Histopathology revealed residual high-grade urothelial

carcinoma (UC) with small cell neuroendocrine differentiation

(SCNEC), with the neuroendocrine component estimated to

comprise approximately 70% of the tumor area (semi-quantitative

visual estimate of approximately 70%, pending confirmatory review

by a pathologist). All surgical margins were negative, and none of

the 12 resected lymph nodes harbored metastasis. Post-treatment

Ki67 index had decreased to 40%.

Adjuvant therapy included six cycles of toripalimab (240 mg)

and vedicitumab (120 mg) administered every 3 weeks, along with

monthly intravesical instillations of pirarubicin (50 mg × 6).

Surveillance cystoscopy and quarterly CT scans over 12 months

revealed no evidence of recurrence.
FIGURE 1

Contrast-enhanced abdominopelvic CT demonstrates
circumferential thickening of the distal left ureter (1.8×1.5 cm),
associated with proximal hydroureter.
FIGURE 2

Histological section of the resected ureter (Hematoxylin and eosin
staining, ×200), showing residual small cell neuroendocrine
carcinoma with muscularis propria infiltration.
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Discussion

Small cell neuroendocrine carcinoma (SCNEC) is a high-grade

neuroendocrine tumor most commonly originating in the lungs and

gastrointestinal tract. Its occurrence in the urinary system is

exceedingly rare, accounting for just 0.05% of all neuroendocrine

carcinomas, with the bladder being the most frequent genitourinary

site. Ureteral SCNEC is particularly uncommon, with fewer than 80

cases reported since it was first described by Ordonez et al. in

1986 (1).

Patients with ureteral SCNEC typically present with flank pain

and hematuria—flank pain usually results from hydronephrosis due

to ureteral obstruction, while hematuria is often attributable to

tumor invasion of the urothelial vasculature. Paraneoplastic

syndromes are infrequently observed. Although the exact
Frontiers in Urology 03
pathogenesis remains unclear, smoking is considered a significant

risk factor, with over half of patients having a smoking history. Two

main hypotheses exist regarding tumor origin:
1. Neuroendocrine Cell Origin Hypothesis: Suggests derivation

from neural crest–derived enterochromaffin cells that

migrate during embryogenesis.

2. Pluripotent Epithelial Cell Hypothesis: Proposes that the

tumor arises from multipotent urothelial cells capable of

divergent differentiation, potentially explaining the

frequent coexistence of other histologic subtypes, such as

urothelial, squamous, glandular, and sarcomatoid

components (2).
Molecular studies have identified frequent TP53 mutations, as

well as chromosomal deletions (10q, 4q, 5q, 13q) and gains (8p, 5p,

6p, 13p), implicating genetic instability in ureteral. Imaging

modalities, including CT and MRI, may reveal ureteral wall

thickening, luminal narrowing, or periureteral invasion. However,

these findings lack specificity and often overlap with other ureteral

malignancies. Therefore, histopathological evaluation remains the

gold standard for diagnosis. Immunohistochemistry (IHC) plays a

crucial role, with positive staining for neuroendocrine markers such

as synaptophysin (SYN), chromogranin A (CgA), neuron-specific

enolase (NSE), and CD56 aiding diagnosis. Although CD56 lacks

specificity, its absence essentially excludes the diagnosis. Our

patient exhibited SYN+, CD56+, NSE+, and CgA− staining,

consistent with SCNEC (3).

Due to the rarity of this tumor, there is no established treatment

guideline. Nonetheless, evidence suggests that ureteral SCNEC differs

biologically from conventional urothelial carcinoma and warrants

distinct therapeutic strategies (4). Multimodal treatment approaches

—comprising surgery, radiotherapy, and systemic chemotherapy—

are widely advocated. Radical nephroureterectomy with bladder cuff

excision is the standard surgical procedure for localized disease (5).

However, prognosis remains dismal, with systemic relapse being

common. Zhong et al. reported regional recurrence in 9.4% and

distant metastases in 25% of cases within a short follow-up period (4).

Similarly, Ping et al. described peritoneal relapse 4 months post-

radical surgery in a pT2N0M0 patient (6)., and Wang et al. observed

rapid dissemination with a 12-month survival in a pT3N0M0 case

(7). These findings underscore the importance of systemic therapy,

even in apparently localized disease.

Neoadjuvant chemotherapy (NAC), particularly when

combined with immune checkpoint inhibitors (ICIs), is emerging

as a promising approach. NAC can reduce tumor burden, increase

the likelihood of complete resection, and address micrometastases.

Ahsaini et al. reported a case of ureteral SCNEC with a 3-year

recurrence-free survival following NAC (8). In our case, the tumor

showed excellent responsiveness to etoposide–carboplatin,

confirming platinum sensitivity. Farooq et al. also documented

complete pathological response after neoadjuvant cisplatin–

etoposide chemotherapy (9).While randomized trials are lacking,

accumulating case-level evidence supports the value of NAC in

managing SCNEC.
FIGURE 3

PD-L1 immunohistochemical staining using the EnVision method
(×200), showing low expression (CPS = 2).
FIGURE 4

Follow-up CT after neoadjuvant chemotherapy demonstrating
marked tumor regression (residual lesion: 0.7 × 0.6 cm) and
normalization of ureteral caliber.
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The landscape of SCNEC treatment is evolving with the

integration of immunotherapy. In extensive-stage small cell lung

cancer (SCLC), chemoimmunotherapy has become the standard of

care. A recent meta-analysis validated the efficacy and safety of PD-

L1 inhibitors in this setting (10). Given the high recurrence rate and

lack of standardized treatment in ureteral SCNEC, we employed an

innovative regimen combining neoadjuvant chemotherapy with

postoperative dual PD-1 blockade (toripalimab and vedicitumab).

This approach resulted in a 60% reduction in tumor volume, with

pathology confirming R0 resection, minimal residual disease (30%

viability), and a Ki67 index decline from >75% to 40%. The patient

remained disease-free at 12 months, demonstrating the potential of

this multimodal approach to delay progression and reduce

metastasis risk, especially in tumors with high-grade urothelial

carcinoma components.

In the present case, histopathology confirmed a mixed tumor

composed of high-grade urothelial carcinoma (UC) and small cell

neuroendocrine carcinoma (SCNEC). While SCNEC is known for

its aggressive course and often limited response duration to

immune checkpoint inhibitors (ICIs), the coexisting UC

component warrants additional consideration, as substantial

clinical evidence supports the sensitivity of UC to PD-1/PD-L1–

targeted therapies.

Multiple phase III trials have demonstrated the benefit of ICIs

in advanced UC. In the KEYNOTE-045 study, pembrolizumab

significantly improved overall survival (OS) in platinum-

refractory metastatic UC compared with chemotherapy (median

OS 10.3 vs. 7.4 months) and achieved higher objective response

rates with fewer high-grade adverse events (11). The JAVELIN

Bladder 100 trial established switch-maintenance avelumab as a

standard of care, prolonging OS from 14.3 to 21.4 months in

patients without progression after first-line platinum-based

chemotherapy (11). First-line pembrolizumab has also shown

durable responses in cisplatin-ineligible, PD-L1–positive UC

patients (KEYNOTE-052) (12).

Regarding upper tract urothelial carcinoma (UTUC), which

includes ureteral primaries, subgroup analyses suggest some

variability in ICI responsiveness. While second-line response rates

may be modestly lower in UTUC compared with bladder UC (e.g.,

JAVELIN Bladder 100 subgroup: ORR ~11% vs. 18%) (12), first-line

immunotherapy trials (KEYNOTE-052, IMvigor210) have reported

comparable ORRs between UTUC and bladder UC (12). This indicates

that the UC component in mixed histologies, such as in the present

case, could contribute meaningfully to observed ICI efficacy.

Therefore, the durable disease control in our patient may not be

solely attributable to the SCNEC component’s response but also to the

established PD-L1–oriented therapy sensitivity of the UC component.

This aligns with therapeutic strategies in UC where platinum-based

chemotherapy followed by ICI maintenance or consolidation is

increasingly recognized as an effective sequence (13).

Radiotherapy may serve as an alternative or adjuvant modality

in selected high-risk or locally advanced cases. Farooq et al.

described a patient who achieved recurrence-free survival for 12

months following NAC and adjuvant pelvic chemoradiotherapy (50

Gy) (9). However, caution is warranted when combining
Frontiers in Urology 04
radiotherapy with immunotherapy. Qing et al. reported

hyperprogression in a patient treated with PD-L1 inhibitors plus

radiotherapy, emphasizing the need for vigilant monitoring and

patient selection (1). In summary, our experience highlights the

promising role of multimodal therapy—including NAC, radical

surgery, and adjuvant ICIs—in managing ureteral SCNEC. Future

research should focus on personalized treatment strategies guided

by molecular profiling and biomarker assessment.
Conclusion

Primary ureteral small cell neuroendocrine carcinoma

(SCNEC) is an exceedingly rare and aggressive malignancy with

limited treatment guidelines and poor prognosis. This report adds

to the scarce literature and highlights the potential benefit of

integrating neoadjuvant chemotherapy with immune checkpoint

inhibitors (ICIs) in a multimodal treatment strategy. Our patient

achieved significant tumor regression, pathological response, and

sustained disease-free survival following this approach.

Given the presence of a substantial high-grade urothelial

carcinoma component with small cell neuroendocrine

differentiation, interpretation of immunotherapy benefit should

incorporate evidence from UC populations, where PD-1/PD-L1

blockade has demonstrated proven survival benefit (13).

Future research should focus on expanding therapeutic options

through clinical trials, incorporating molecular profiling, and

identifying predictive biomarkers to guide individualized

treatment. Potential molecular targets—such as C-kit, EGFR,

BCL2, and CD56—identified in prostatic small cell carcinoma

warrant further investigation in ureteral SCNEC. Additionally,

dynamic treatment monitoring and long-term outcome data are

essential to optimize clinical decision-making in this

challenging disease.
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