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Introduction

Urachal carcinoma (UrC) is an uncommon malignant neoplasm arising from urachal remnants and represents only 0.01%–0.7% of bladder cancers. Adenocarcinoma—usually of the intestinal type—accounts for over 80% of cases, whereas neuroendocrine carcinoma (NEC) is exceedingly rare. Fewer than ten cases of urachal NEC have been documented in the English-language literature, most diagnosed at advanced stages with poor outcomes. We report an additional case and review published data to enhance clinical recognition and management of this ultra-rare tumor.





Case presentation

A 43-year-old woman presented to Shandong Provincial Hospital, Shandong First Medical University, after a urachal midline mass was incidentally detected on routine health examination. Preoperative tests showed a CEA level of 7.28 ng/mL. CTU revealed a 3.9 × 2.7 × 2.4 cm cystic–solid lesion at the anterior bladder wall, suspicious for urachal malignancy. Cystoscopic biopsy confirmed small-cell NEC. The patient underwent laparoscopic urachal resection with umbilicus preservation, extended partial cystectomy, and bilateral pelvic lymphadenectomy. Postoperative pathology showed a mixed urachal carcinoma composed of ~80% small-cell NEC and ~20% adenocarcinoma, forming a 4.5 × 3 × 1.5 cm cystic–solid mass. Margins and lymph nodes were negative. Immunohistochemical analysis showed a high Ki-67 labeling index (80%) and positive staining for synaptophysin (Syn), chromogranin A (CgA), insulinoma-associated protein 1 (INSM1), cytokeratin 20 (CK20), and mutant-pattern p53. Retinoblastoma protein (RB) and GATA-3 were negative. The patient received four cycles of adjuvant etoposide–cisplatin (EP) chemotherapy. Surveillance with tumor markers and whole-abdominal CT every three months showed no evidence of recurrence at the 8-month follow-up.





Conclusion

Urachal NEC with mixed small-cell and adenocarcinoma components is an exceptionally rare and highly aggressive malignancy lacking standardized diagnostic or therapeutic guidelines. Complete surgical excision with negative margins remains the mainstay of treatment, while adjuvant regimens are typically adapted from small-cell carcinoma protocols of the lung or urinary tract. We report a case managed with umbilicus-sparing urachectomy and extended partial cystectomy followed by EP chemotherapy, together with a review of nine previously published cases. These findings provide literature-based evidence to guide individualized management and inform future multidisciplinary research.
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1 Introduction

Urachal carcinoma (UrC) is a rare but aggressive malignancy arising from the urinary tract, representing less than 1% of all bladder cancer cases (1, 2). The first description of UrC was provided by Hue and Jacquin in 1864 (3). Subsequent studies have demonstrated that approximately 90% of UrCs are histologically classified as adenocarcinomas (4). In contrast, non-adenocarcinoma subtypes are exceedingly rare, comprising only around 8% of cases. Among these, urothelial carcinoma is most prevalent, followed by sarcomas, squamous cell carcinomas, and neuroendocrine carcinoma (NEC) (5). Among these, urachal NEC is exceptionally rare, with only nine confirmed cases documented in the English-language literature to date. UrC is associated with a poor prognosis, typically diagnosed between the ages of 52 and 59, with a clear male predominance (6). Early-stage UrC is often asymptomatic, and diagnosis typically occurs at an advanced stage owing to local invasion or distant metastasis. Gross hematuria is the most frequently reported symptom, occurring in approximately 90% of cases. Other manifestations include lower abdominal pain, recurrent urinary tract infections, and palpable masses in the suprapubic region (1) (4). The most commonly involved metastatic sites include the lungs, bones, peritoneum, liver, and pelvic lymph nodes (7). Given its extreme rarity, no standardized treatment guidelines for UrC have been established to date. For localized lesions, surgical resection remains the cornerstone of treatment, typically involving en bloc removal of the urachus and umbilicus, partial or radical cystectomy, and bilateral pelvic lymphadenectomy (8).

We report a rare case of urachal NEC exhibiting mixed histological features of adenocarcinoma and small cell neuroendocrine carcinoma. To the best of our knowledge, this case constitutes the tenth formally published instance of urachal NEC worldwide. The patient underwent laparoscopic urachectomy with preservation of the umbilicus, extended partial cystectomy, and bilateral obturator lymphadenectomy, followed by four cycles of adjuvant etoposide-cisplatin (EP) chemotherapy. At the 8-month follow-up, the patient demonstrated good postoperative recovery with no evidence of disease recurrence. However, owing to its exceptional rarity and the frequent presentation at advanced stages, no standardized diagnostic or therapeutic guidelines have been established to date. This study delineates the comprehensive diagnostic and therapeutic course of the present case, supplemented by longitudinal follow-up, and includes a systematic review of previously reported cases. By integrating this case with the literature, we summarize the clinical presentation, pathological characteristics, diagnostic considerations, and treatment strategies pertinent to this rare entity. We aim to provide conceptual context and practical guidance for the clinical management of this exceptionally uncommon malignancy.




2 Case presentation



2.1 Preoperative condition

A 43-year-old female patient was admitted to the Department of Urology, Provincial Hospital Affiliated with Shandong First Medical University, on December 12, 2024, following the incidental detection of a urachal mass during a routine health check-up. Laboratory tests revealed an elevated carcinoembryonic antigen (CEA) level of 7.28 ng/mL (reference range: 0–5 ng/mL), and urinalysis indicated gross hematuria with 126.5 red blood cells per high-power field (HPF) (normal ≤3 HPF). Computed tomography urography (CTU) identified a cystic-solid lesion measuring approximately 3.9 × 2.7 × 2.4 cm at the anterior bladder wall, demonstrating significant heterogeneous enhancement, consistent with a suspected urachal malignancy (Figures 1A, B). Preoperative cystoscopic biopsy confirmed urachal neuroendocrine carcinoma, predominantly of the small cell morphological subtype. Immunohistochemical analysis demonstrated high Ki-67 proliferative index (80%) and positive expression of synaptophysin (Syn), chromogranin A (CgA), and insulinoma-associated protein 1 (INSM1), along with loss of retinoblastoma (RB) protein expression (Figures 1C–F). Based on histopathological and radiographic findings, a preoperative diagnosis of urachal neuroendocrine carcinoma (Mayo stage II) was established.
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Figure 1 | Preoperative imaging and pathological findings. (A, B) CTU reveals a cystic-solid mass (3.9 × 2.7 cm) located at the anterior bladder wall, demonstrating transmural invasion and marked heterogeneous enhancement. (C) Cystoscopic imaging shows full-thickness infiltration of the anterior bladder wall by the tumor. (D) Hematoxylin and eosin (HE) staining of cystoscopic biopsy confirms urachal neuroendocrine carcinoma (NEC) with small cell morphology. (E, F) Immunohistochemical staining shows a Ki-67 proliferation index of approximately 80% (E) and positive expression of synaptophysin (Syn) (F).




2.2 Surgical procedure and postoperative pathology

Considering the patient’s young age, absence of significant lymphadenopathy on preoperative imaging, and strong preference for bladder and umbilical preservation, a multidisciplinary team decided—following informed consent—to perform laparoscopic urachal resection with umbilicus preservation, extended partial cystectomy, and bilateral pelvic lymphadenectomy. Following comprehensive preoperative preparation, the patient underwent surgery on December 17, 2024. To achieve clear demarcation and negative margins for the laparoscopic partial cystectomy, the patient was placed in the lithotomy position under general anesthesia and a cystoscope was introduced. A 1470-nm diode (semiconductor) laser was used (cutting power 100 W, coagulation power 30 W) to circumferentially mark the intended margin approximately 2 cm beyond the tumor edge within the bladder lumen, followed by stepwise vaporization down to the muscularis propria to delineate the planned resection field. The scope was then withdrawn, and a 20-Fr three-way Foley catheter was left in place (Figure 2A). The patient was then repositioned to the supine position for laparoscopic exploration. Intraoperatively, the urachus was found to terminate approximately 5 cm below the umbilicus, with no direct extension into the umbilical region (Figure 2B). The proximal urachus and its adhesions to the abdominal wall and omentum were resected. Intraoperative frozen section analysis confirmed negative surgical margins. Laparoscopic urachal resection with umbilical preservation, extended partial cystectomy, and bilateral pelvic lymphadenectomy were subsequently completed (Figures 2C, D). Postoperative histopathological examination confirmed a mixed urachal carcinoma, predominantly composed of small cell neuroendocrine carcinoma (~80%) (Figure 3A) and adenocarcinoma (~20%) (Figure 3B) components. The tumor presented as a cystic-solid mass measuring approximately 4.5 × 3 × 1.5 cm. No tumor involvement was detected at the surgical margins or in bilateral pelvic lymph nodes. Immunohistochemical analysis demonstrated a high Ki-67 labeling index (80%) and positive staining for synaptophysin (Syn), chromogranin A (CgA), insulinoma-associated protein 1 (INSM1), cytokeratin 20 (CK20), caudal-type homeobox 2 (CDX2), and mutant-pattern p53, whereas retinoblastoma protein (RB) and GATA-binding protein 3 (GATA-3) were negative (Figures 3C–I). Based on the final histopathological findings, the patient was diagnosed with mixed small cell neuroendocrine carcinoma of the urachus (Mayo stage II). The urinary catheter was successfully removed two weeks postoperatively, after which the patient voided spontaneously with an unobstructed stream and remained in good clinical condition.
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Figure 2 | Surgical procedure. (A) Circumferential marking of the resection margin with a 1470-nm diode laser under cystoscopic guidance (red arrows). (B) Laparoscopic exploration showing that the urachus terminates approximately 5 cm inferior to the umbilicus, without extension to the umbilicus (red arrows). (C) Laparoscopic en bloc resection of the tumor along a plane approximately 1.5 cm beyond the laser-marked margin (red arrows). (D) Gross appearance of the resected specimen.
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Figure 3 | Postoperative pathological findings. (A, B) Hematoxylin and eosin (HE) staining of the resection specimen shows urachal neuroendocrine carcinoma (NEC) with small-cell morphology (A) admixed with an adenocarcinoma component (B). (C–I) Immunohistochemical staining demonstrates a Ki-67 proliferation index of approximately 80% (C) and positive expression of synaptophysin (Syn) (D), chromogranin A (CgA) (E), insulinoma-associated protein 1 (INSM1) (F), cytokeratin 20 (CK20) (G), and CDX2 (H), with negative GATA-3 (I).




2.3 Postoperative management and follow-up

Given the high malignancy and aggressiveness of urachal neuroendocrine carcinoma (NEC) (9), the patient underwent four cycles of adjuvant chemotherapy with etoposide plus cisplatin (EP) after multidisciplinary oncological evaluation. No ≥Grade 3 treatment-related adverse events were recorded (CTCAE v5.0), and overall tolerability was good. After umbilicus-sparing extended partial cystectomy and adjuvant chemotherapy, the patient reported good overall quality of life without irritative voiding symptoms or incontinence and expressed satisfaction with the treatment. The patient underwent follow-up evaluations every three months, including tumor markers and whole-abdominal CT scans, and has remained disease-free to date. A timeline summarizing the diagnostic and therapeutic process is illustrated in Figure 4.
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Figure 4 | Postoperative follow-up and diagnostic-therapeutic timeline. (A) Abdominal computed tomography (CT) scan at 8 months postoperatively showed no evidence of tumor recurrence. (B) Dynamic trend of carcinoembryonic antigen (CEA) levels during follow-up. (C) A timeline flowchart outlining the diagnosis and treatment process.





3 Case-based review of urachal neuroendocrine carcinoma



3.1 Previously reported urachal NEC cases

The literature search was conducted in PubMed using the keywords “urachal neuroendocrine carcinoma,” “urachal NEC,” “urachal small cell carcinoma,” and “urachal carcinoma.” Six relevant publications were identified, reporting a total of nine patients with urachal neuroendocrine carcinoma (NEC) (Table 1) (5, 9–13). Urachal NEC is an exceptionally rare and highly aggressive tumor of urachal origin, first formally described in the literature by Hom et al. in 1990. Among the nine patients, six were male and three were female; the mean age at presentation was 52.4 years, and the mean tumor diameter was 4.6 cm. Most tumors were located at the bladder dome or along the median umbilical ligament, consistent with the embryologic course of the urachus. Gross hematuria was the most common presenting symptom (8/9), with a minority reporting dysuria, flank pain, or infection. Histologically, seven of the nine cases were mixed tumors comprising NEC with an adenocarcinoma component, including six small-cell NECs (SCNEC) and one large-cell NEC (LCNEC); one case was NEC with a urothelial carcinoma component, and the remaining case was pure small-cell NEC. In the six patients with SCNEC combined with adenocarcinoma, the NEC component was predominantly positive for Chromogranin A (CgA), Synaptophysin (Syn), and INSM1. Regarding management, all nine patients underwent initial local therapy: seven received partial cystectomy, one underwent radical cystectomy, and one was treated with transurethral resection of bladder tumor (TURBT). For adjuvant therapy, five patients received platinum-based chemotherapy, and four of these also underwent postoperative radiotherapy. Despite multimodal treatment in some cases—including definitive surgery combined with adjuvant chemoradiation—long-term survival remained suboptimal. Of the eight cases with available follow-up, seven developed distant metastases, most commonly to the lungs, liver, and lymph nodes, and the majority of patients died within 12–24 months of diagnosis, underscoring the highly malignant nature and early metastatic propensity of this disease.


Table 1 | Summary of previously reported cases of urachal NEC.
	Cases
	Case 1
	Case 2
	Case 3
	Case 4
	Case 5
	Case 6
	Case 7
	Case 8
	Case 9



	Age (y)
	33
	23
	25
	34
	56
	64
	53
	31
	76


	Sex
	Male
	Male
	Female
	Male
	Female
	Male
	Male
	Female
	Female


	Presenting symptoms
	Hematuria
	Hematuria
	Dysuria and hematuria
	Hematuria
	Hematuria
	Hematuria
	Dysuria and low back pain
	Hematuria
	Hematuria


	Tumor size (cm)
	4
	4.8
	2.5
	6
	7
	2.5
	6
	3.5
	NA


	Tumor location
	Dome
	Dome
	Dome
	Dome
	Dome
	Dome
	Dome
	Dome
	Dome


	NEC type
	SCNEC
	SCNEC
	LCNEC
	SCNEC
	SCNEC
	SCNEC
	SCNEC
	SCNEC
	SCNEC


	NE marker expression
	Syn, Chr, CD56
	Syn, Chr
	Syn, Chr
	Chr,NES
	Syn
	Syn
	Chr, NSE
	NSE
	NA


	Other carcinoma
	Adenocarcinoma
	Adenocarcinoma
	Adenocarcinoma
	Adenocarcinoma
	CIS
	NA
	Adenocarcinoma
	Adenocarcinoma
	Adenocarcinoma


	Sheldon stage
	IV
	IIIA
	IVA
	IVA
	IV
	III
	III
	NA
	III


	Recurrence/metastasis
	Lung, liver, lymph nodes, vertebrae
	Lungs, pleura, and pelvic and lymph nodes
	Brain, lungs, liver, lymph nodes
	Liver, spine, lymph nodes, local recurrence
	Lungs, spine, mediastinum, and lymph nodes
	Lumbar spine
	NA
	Liver, bones, and pelvis
	NA


	Treatment
	TURBT, Chemo, Rad
	PC, PLND, and Chem
	PC, PLND, Chem,and Rad
	PC, PLND, Chem,and Rad
	PC and PLND
	CP, PLND, Chem, and Rad
	PC and PLND
	PC and PLND
	PC


	Follow-up outcome
	Died at 5 mo
	NA
	Died at 31 mo
	Died at 10 mo
	Died at 18 mo
	Died at 24 mo
	NA
	Died at 6 mo
	Alive at 72 mo


	Reference
	Obiedat et al., 2024[9]
	Wang et al., 2017[13]
	Wang et al., 2017[13]
	Wang et al., 2017[13]
	Paner et al., 2012[5]
	Paner et al., 2012[5]
	Munichor et al., 1995[12]
	Hom et al., 1990[10]
	Johnson et al., 1985[11]





CIS, urothelial carcinoma in situ; CP, radical cystoprostatectomy; NA, information not available; PC, partial cystectomy; PLND, pelvic lymph node dissection; Chem, chemotherapy; Rad, Radiotherapy; SCNEC, Small Cell Neuroendocrine Carcinoma; LCNEC, Large Cell Neuroendocrine Carcinoma.



Currently, no standardized treatment consensus exists for urachal NEC. Clinical decisions are generally guided by therapeutic approaches established for NECs of other urologic origins, such as bladder and prostate NEC, emphasizing multidisciplinary evaluation and aggressive systemic therapy. Due to its extreme rarity, available literature is largely limited to individual case reports, and treatment regimens lack support from prospective clinical studies, precluding the establishment of evidence-based strategies. Overall, urachal NEC exhibits highly aggressive biological behavior and poor long-term survival even after surgical and adjuvant therapies. Further accumulation of cases and multicenter studies are urgently needed to standardize and optimize its management.




3.2 Embryological and anatomical basis of urachal carcinoma development

The urachus is a midline embryonic remnant derived from the allantois that connects the umbilicus to the bladder dome. Under physiological conditions, it typically undergoes complete obliteration before birth, forming the median umbilical ligament (6, 9, 14). The urachus is a vestigial structure, and incomplete involution of its canal may lead to persistence into adulthood. Autopsy studies suggest that approximately one-third of adults exhibit partial patency of the urachus, which can give rise to congenital anomalies—including cysts, fistulas, or diverticula—or, more rarely, malignant neoplasms (15, 16). Anatomically, the urachus is composed of three histological layers: an inner epithelial lining, a middle connective tissue layer, and an outer smooth muscle coat (17). Primary UrC is an exceedingly rare malignancy, representing less than 1% of all bladder cancers (1, 2). UrC was first identified during autopsy by Hue and Jacquin (18) in 1863, with its pathological features further characterized by Cullen (19) in 1916 and its clinical classification refined by Begg (20) in 1930. These foundational observations paved the way for subsequent exploration into the pathogenesis and clinical management of UrC. According to previous reports, UrC most commonly originates at the bladder dome, the anatomical junction of the urachus and bladder, where chronic irritation and epithelial metaplasia may contribute to tumorigenesis (21–23). UrC may arise from any histological layer of the urachal wall. Adenocarcinoma and urothelial carcinoma most often derive from the epithelial lining, whereas malignancies of mesenchymal or muscular origin include sarcomas, leiomyosarcomas, and the exceptionally rare neuroendocrine carcinoma (NEC) (5, 24, 25).




3.3 Clinical manifestations and diagnosis of urachal carcinoma

UrC typically presents with no obvious symptoms during its early stages and often manifests clinically only at advanced stages of disease progression, owing to its inherent tendency for early local invasion and distant metastasis (23, 26). Gross hematuria is the most common clinical presentation, observed in approximately 90% of cases, and is generally attributable to tumor invasion into the bladder (6, 8, 15). Because its early symptoms closely resemble those of primary bladder cancer, UrC is frequently misdiagnosed. However, one distinguishing feature is the presence of mucinous material in the urine, which is more commonly seen in patients with UrC (27). Other frequently reported symptoms include a palpable suprapubic mass, lower abdominal pain, and dysuria (15, 16, 28). The diagnostic criteria for UrC were first proposed by Sheldon et al. (29) in 1984, and subsequently refined by Gopalan et al. (30). These criteria include the following (1): the tumor is located at the dome or anterior wall of the bladder (2); the epicenter of the lesion lies within the bladder wall (3); there is no widespread cystitis glandularis or cystitis cystica beyond the dome or anterior wall; and (4) no evidence exists of a primary tumor elsewhere in the body.

Following the definition of tumor location and exclusion criteria, staging evaluation plays a crucial role in guiding treatment strategies and assessing prognosis for UrC. In 1984, Sheldon et al. (29) proposed a classical staging system that classified UrC into eight substages (I–IVC), reflecting the disease continuum from mucosal confinement to regional lymphatic spread and distant metastasis. However, due to its complexity, the Sheldon system has limited applicability in clinical practice. In 2006, Ashley et al. (23) introduced the more simplified Mayo staging system, which categorizes UrC into four stages: Stage I (confined to the urachal mucosa), Stage II (invasion into the bladder), Stage III (involvement of surrounding soft tissues or lymph nodes), and Stage IV (presence of distant metastasis). This system has been widely adopted in clinical research and practice and demonstrates favorable prognostic predictive value. In the same year, Pinthus et al. (31) proposed the Ontario staging system, which adopts a TNM-like classification (T1–T4) that emphasizes the depth of invasion. To date, multiple retrospective analyses have confirmed the Mayo staging system as the most widely utilized and prognostically informative staging tool for UrC (30, 32).

The principal differential diagnoses of urachal NEC include primary bladder NEC, secondary metastatic NEC, and NEC originating from a bladder diverticulum (5, 9, 13). Imaging examinations play a critical role in the further evaluation and staging of UrC (16, 33). Ultrasound typically reveals a midline, heterogeneous mass with irregular margins located above the bladder dome, which can serve as an initial clue for the suspicion of UrC (6). In contrast, computed tomography (CT) and magnetic resonance imaging (MRI) offer higher spatial resolution and are more suitable for delineating tumor extent, assessing local invasion, detecting lymph node metastasis, and identifying distant lesions (34, 35). UrC demonstrates characteristic radiologic features, typically presenting as a mixed cystic-solid mass originating from the bladder dome, often accompanied by punctate or peripheral calcifications (36, 37). Studies have shown that 32%–46% of UrC cases exhibit typical calcifications on CT imaging, which are considered one of the relatively specific radiological features of UrC (38, 39). Additionally, a retrospective study by Das et al. reported that MRI-based Mayo staging demonstrated up to 90% concordance with postoperative pathological staging, particularly in assessing whether the tumor invades beyond the bladder dome (40). Despite the crucial role of imaging in assessment, UrC often exhibits overlapping features with urothelial carcinoma; therefore, cystoscopy and histopathological biopsy remain the gold standards for definitive diagnosis. Cystoscopy enables direct visualization and precise localization of the lesion in most patients, providing essential diagnostic guidance (15, 23, 41, 42).

Serum tumor markers associated with UrC primarily include cancer antigen 125 (CA-125), cancer antigen 19-9 (CA19-9), and carcinoembryonic antigen (CEA), among which CEA is considered the most sensitive serological indicator (32, 43, 44). Several studies have reported that approximately 55%–60% of patients present with elevated preoperative CEA levels, which often decline significantly following surgery and chemotherapy. This suggests that CEA may serve not only as an adjunctive diagnostic marker but also as a valuable tool for postoperative surveillance, therapeutic response assessment, and prognostic evaluation (9, 16). In the present case, the patient’s preoperative CEA level was 7.28 ng/mL, markedly exceeding the upper normal limit, and subsequently decreased to 0.82 ng/mL after surgery, indicating a strong correlation between CEA expression and tumor burden. These findings further support the potential utility of CEA as a reliable biomarker for monitoring treatment response and prognostic evaluation in UrC.




3.4 Histopathological and immunohistochemical features of urachal NEC

Neuroendocrine carcinoma (NEC) is a highly aggressive malignant tumor originating from neuroendocrine cells and is characterized by a strong tendency for early metastasis (5, 45). According to the current classification system, NEC is categorized into four subtypes: carcinoid tumor, atypical carcinoid tumor, small cell neuroendocrine carcinoma (SCNEC), and large cell neuroendocrine carcinoma (LCNEC). Among them, SCNEC and LCNEC exhibit the lowest degree of differentiation and the highest level of malignancy, with a strong propensity for recurrence and distant metastasis, resulting in an extremely poor prognosis (46–48).

Among reported cases of urachal neuroendocrine carcinoma (NEC), small cell neuroendocrine carcinoma (SCNEC) is the most frequently observed subtype. Histopathological examination remains the gold standard for confirming SCNEC (49, 50). According to the World Health Organization (WHO) histological classification, SCNEC can be divided into oat cell, intermediate, and mixed types (51). Under light and electron microscopy, tumor cells appear as sheets or nests of small round cells with hyperchromatic nuclei, scant cytoplasm, inconspicuous nucleoli, frequent mitotic figures, and abundant dense-core neurosecretory granules, reflecting high proliferative activity (51–54). Immunohistochemical staining plays a critical role in the diagnosis of NEC (45, 55). Neuroendocrine markers including synaptophysin (Syn), chromogranin A (CgA), and insulinoma-associated protein 1 (INSM1) are widely used in the diagnosis of genitourinary NEC (56, 57). Syn is a widely expressed synaptic vesicle membrane protein, while INSM1 is a neuroendocrine-specific transcription factor with high sensitivity in both well-differentiated and poorly differentiated tumors (58–60). In contrast, CgA may be negative in high-grade NECs such as SCNEC (61). The Ki-67 proliferation index is a key biomarker for assessing tumor biological behavior. In high-grade NECs, it often exceeds 80%, indicating a high proliferation rate, aggressive nature, and poor prognosis (62–64). Additionally, aberrant expression of P53 (either strong overexpression of mutant type or complete loss) and loss of retinoblastoma protein (Rb) expression are commonly observed in SCNEC, indicating molecular dedifferentiation and serving as references for differential diagnosis and prognostication (65–67). Moreover, cytokeratin 20 (CK20) is expressed in nearly 100% of urachal adenocarcinomas and is frequently accompanied by CDX2 positivity, serving as a crucial immunophenotypic marker for distinguishing enteric from non-enteric adenocarcinomas and clarifying tumor origin (30, 36, 68). In the present case, immunohistochemistry revealed Ki-67 (+, 80%), Syn (+), CgA (+), INSM1 (+), Rb (−), P53 (mutant overexpression), CK20 (+), and CDX2 (+). These findings indicate a high-grade NEC. Based on the microscopic features of small cell morphology and approximately 20% adenocarcinoma component, the final diagnosis was mixed-type urachal SCNEC.




3.5 Multimodal management and prognostic assessment of urachal carcinoma

Surgical resection remains the cornerstone of UrC treatment, although no standardized surgical guidelines have been universally established to date (16, 37). Common surgical strategies include en bloc resection of the urachus and umbilicus, radical or partial cystectomy, and bilateral pelvic lymph node dissection (8, 9, 37). Current evidence suggests that partial cystectomy offers oncologic outcomes comparable to those of radical cystectomy, with the added benefits of bladder preservation, improved postoperative quality of life, and fewer complications. It is thus considered the preferred approach, especially for tumors confined to the bladder dome (41, 69). Notably, complete tumor resection with negative surgical margins is a critical determinant of long-term survival (17, 34, 36). Gelli et al. (36) reported that prognosis in UrC is closely associated with pathological stage, margin status, lymphovascular invasion, and whether the umbilicus was resected. Similarly, Harry et al. (2) emphasized that local tumor stage and surgical margin status are the most critical prognostic factors for patient survival. Multiple studies have consistently demonstrated that achieving negative margins through complete resection significantly improves survival outcomes. The prognostic benefit of pelvic lymph node dissection remains controversial. Some studies suggest that bilateral pelvic lymphadenectomy does not significantly improve overall survival and is associated with higher postoperative complication rates, with a nodal positivity rate of only 17% (34). Despite advances in surgical techniques, postoperative recurrence remains frequent, occurring in approximately 20%–38% of patients, and metastatic UrC carries a particularly poor prognosis (37, 41). Common sites of recurrence include the pelvis, bladder, lungs, and lymph nodes (17). Among NEC subtypes, the prognosis is even worse due to their high proliferative activity and aggressive biological behavior (70).

In this context, neoadjuvant or adjuvant therapies are considered potentially beneficial in improving long-term survival in patients with UrC. However, due to the rarity of UrC, no standardized chemotherapy regimen has been established to date (71). Among current regimens, the combination of 5-fluorouracil and cisplatin (5-FU + cisplatin) is the most commonly used and has demonstrated relatively high response rates. However, it is primarily applied in adenocarcinoma-type UrC, and its efficacy in non-adenocarcinoma subtypes such as NEC remains unclear (6, 16, 37, 72). For high-grade subtypes such as SCNEC, there is currently no universally accepted chemotherapy protocol. Treatment strategies for SCNEC are often extrapolated from those for small cell lung cancer and genitourinary small cell carcinoma, with the etoposide plus cisplatin (EP) regimen widely adopted as a first-line therapy and showing modest efficacy (73–75). According to consensus guidelines for genitourinary small cell carcinoma, 4 to 6 cycles of the EP regimen are recommended (76). Radiotherapy is not routinely employed in the treatment of UrC, largely due to its low radiosensitivity (16, 26, 36). Although Mertens et al. (16) explored neoadjuvant radiotherapy combined with intraoperative brachytherapy to improve margin control, this approach has not been adopted in current clinical guidelines. In certain inoperable or metastatic UrC cases, chemoradiotherapy may provide local control or survival benefits; however, robust evidence from systematic studies is lacking (77, 78). Therefore, radiotherapy should be considered a component of individualized or palliative care rather than a standard treatment modality.

In recent years, immune checkpoint inhibitors (ICIs) have made significant strides in the treatment of urologic malignancies. However, the application of ICIs in UrC remains in its infancy, with no prospective clinical trials currently available to validate their efficacy (16, 17) Case reports have demonstrated clinical remission in some patients with recurrent or metastatic UrC treated with PD-1/PD-L1 inhibitors such as pembrolizumab and atezolizumab (71, 79, 80). UrC is most commonly composed of enteric-type adenocarcinoma or exhibits neuroendocrine differentiation, both of which differ substantially from the immune microenvironment of typical urothelial carcinoma (81, 82). In particular, SCNEC is generally characterized by low PD-L1 expression, low tumor mutational burden (TMB), and microsatellite stability (MSS), classifying it as an immunologically “cold” tumor with limited responsiveness to ICIs (83–85). It is worth noting that in cases of mixed histology involving adenocarcinoma components, ICIs may be considered as an exploratory treatment option following failure of standard therapy—especially in tumors exhibiting high PD-L1 expression, elevated TMB, or microsatellite instability-high (MSI-H) status (86). To date, no international guidelines have incorporated immunotherapy into the standard management of UrC. Therefore, its clinical use should be based on individualized assessment supported by biomarker screening and comprehensive evaluation of the patient’s condition.




3.6 Current challenges and future perspectives

Urachal NEC is an exceedingly rare and highly aggressive solid tumor, for which robust evidence-based guidelines for diagnosis and treatment remain lacking. Most published data are derived from isolated case reports or small retrospective series, with a notable absence of large-scale prospective studies or clinical trials (36, 87). From a diagnostic standpoint, although imaging, histopathology, and immunohistochemistry can assist in diagnosis, the early clinical manifestations of urachal NEC are often non-specific. Furthermore, its histological and immunophenotypic features may overlap with other urachal tumor subtypes, making early identification particularly challenging (9). Surgical resection remains the mainstay of treatment (16, 37). However, in cases with distant metastases or high-grade histological components, surgery alone may be insufficient for long-term disease control (70). Existing adjuvant chemotherapy regimens are largely extrapolated from treatment paradigms for small cell lung carcinoma or small cell carcinoma of the urinary tract, yet their efficacy in urachal NEC remains unproven due to the lack of systematic validation (73–75). In terms of immunotherapy, although immune checkpoint inhibitors (ICIs) have demonstrated promise across various urologic malignancies, urachal NEC typically exhibits low PD-L1 expression, low tumor mutational burden (TMB), and microsatellite stability (MSS)—characteristics of an immunologically “cold” tumor, which may limit responsiveness to ICIs (83–85, 88).

Future research, in light of current data limitations, may proceed along the following directions: First, establishing multicenter collaborative case registries is essential to enhance understanding of the clinical heterogeneity and prognostic factors of urachal NEC. Second, comprehensive molecular profiling studies should be conducted to identify potential biomarkers that could inform targeted or immunotherapeutic strategies. Third, the development of prospective clinical trials is needed to systematically evaluate the efficacy of adjuvant chemotherapy, radiotherapy, and immunotherapy, either alone or in combination. The integration of precision medicine and multidisciplinary approaches holds promise for optimizing disease management and ultimately improving patient survival and quality of life.





4 Discussion

Urachal neuroendocrine carcinoma (NEC) is an exceptionally rare malignancy, with only nine cases clearly documented in the global English-language literature to date. Review of the nine reported cases reveals that urachal NEC typically presents as high-grade, small cell morphology, with a markedly elevated Ki-67 index and positive immunohistochemical staining for Synaptophysin (Syn), Chromogranin A (CgA), and INSM1. Some cases also exhibit adenocarcinoma or signet ring cell components, indicating significant histological and molecular heterogeneity. Existing literature suggests that urachal NEC is characterized by high biological aggressiveness and poor prognosis, with early postoperative recurrence or distant metastasis being common. Due to its extremely low incidence, no standardized diagnostic or therapeutic guidelines have been established. In terms of treatment, most reported cases have undergone umbilical resection combined with radical cystectomy (RC), followed by multiple cycles of platinum-based adjuvant chemotherapy. Nevertheless, overall survival remains limited and the postoperative recurrence rate is high. In select cases with localized disease, partial cystectomy combined with adjuvant chemotherapy has yielded favorable outcomes, suggesting that function-preserving surgery may be a viable option when the tumor is well-demarcated and anatomically confined. This report presents the tenth documented case of urachal NEC, in which the tumor was confined to the bladder dome without evidence of distant metastasis at diagnosis. The patient underwent umbilicus-sparing total urachal resection combined with extended partial cystectomy, followed by adjuvant chemotherapy with an etoposide and cisplatin (EP) regimen. The pathological characteristics, immunophenotype, and treatment strategy of this case were largely consistent with previous reports. Notably, the individualized surgical approach provides a potential reference for function-preserving treatment in comparable cases.

In summary, urachal NEC is an exceptionally rare and highly aggressive malignancy, for which no standardized diagnostic or therapeutic guidelines currently exist. Surgical resection remains the primary treatment modality, with emphasis on complete tumor excision and negative surgical margins. Adjuvant chemotherapy is often guided by treatment protocols established for small cell carcinomas of the lung or urinary tract. Immunotherapy remains investigational and should be considered based on molecular profiling and biomarker selection. This report presents a case of mixed histology urachal NEC and, in conjunction with a review of nine previously published cases, systematically summarizes the clinical features, diagnostic and therapeutic considerations, and prognostic patterns of this rare entity. It provides practical insight and literature-based evidence for individualized treatment strategies in urachal NEC, and may inform future clinical decision-making and research directions.





Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.





Ethics statement

The studies involving humans were approved by Ethics Committee for Biomedical Research Involving Human Subjects, Shandong Provincial Hospital. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article. Written informed consent was obtained from the participant/patient(s) for the publication of this case report.





Author contributions

JC: Conceptualization, Data curation, Formal Analysis, Investigation, Methodology, Project administration, Resources, Software, Writing – original draft, Writing – review & editing. JZ: Conceptualization, Data curation, Investigation, Methodology, Validation, Visualization, Writing – original draft, Writing – review & editing. QM: Conceptualization, Data curation, Investigation, Software, Validation, Visualization, Writing – original draft, Writing – review & editing. ZZ: Conceptualization, Data curation, Investigation, Methodology, Software, Writing – review & editing. YY: Formal Analysis, Investigation, Methodology, Software, Writing – original draft, Writing – review & editing. HY: Conceptualization, Data curation, Resources, Software, Supervision, Validation, Visualization, Writing – original draft, Writing – review & editing. CW: Formal Analysis, Funding acquisition, Project administration, Supervision, Validation, Visualization, Writing – original draft, Writing – review & editing. MW: Conceptualization, Funding acquisition, Project administration, Resources, Supervision, Validation, Visualization, Writing – original draft, Writing – review & editing.





Funding

The author(s) declare financial support was received for the research and/or publication of this article. This research was supported by the Shandong Provincial Natural Science Foundation, China (ZR2021MH251); the Health Development Promotion Project, China (ZLKY-HS24007-4); and an enterprise-commissioned project (HP191124110506).




Acknowledgments

We are deeply grateful to the patient and his families for their cooperation.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.





References

	 Limonnik V, Samiei A, Abel S, Wegner RE, Vemana G, Mao SS. Urachal carcinoma: A novel staging system utilizing the National Cancer Database. Cancer Med. (2023) 12:2752–60. doi: 10.1002/cam4.5164, PMID: 36069175


	 Herr HW, Bochner BH, Sharp D, Dalbagni G, Reuter VE. Urachal carcinoma: contemporary surgical outcomes. J Urol. (2007) 178:74–8. doi: 10.1016/j.juro.2007.03.022, PMID: 17499279


	 Hue L, Jacquin M. Cancer colloide de la lombille et de paroi abdominale antérieure ayant envahi la vessie. Union Médicale la Seine-Inférieure (Rouen). (1863) 6:418–20.


	 Ebrahim A, Kondapalli N, Webster WS. Radical cystoprostatectomy to treat urachal carcinoma. Proc (Bayl Univ Med Cent). (2019) 32:579–81. doi: 10.1080/08998280.2019.1646592, PMID: 31656427


	 Paner GP, Barkan GA, Mehta V, Sirintrapun SJ, Tsuzuki T, Sebo TJ, et al. Urachal carcinomas of the nonglandular type: salient features and considerations in pathologic diagnosis. Am J Surg Pathol. (2012) 36:432–42. doi: 10.1097/PAS.0b013e31823fe49c, PMID: 22301493


	 Orsini A, Bignante G, Lasorsa F, Bologna E, Mossack SM, Pacini M, et al. Urachal carcinoma: insights from a national database. Clin Genitourin Cancer. (2024) 22:102175. doi: 10.1016/j.clgc.2024.102175, PMID: 39178720


	 Quan J, Pan X, Jin L, He T, Hu J, Shi B, et al. Urachal carcinoma: Report of two cases and review of the literature. Mol Clin Oncol. (2017) 6:101–4. doi: 10.3892/mco.2016.1082, PMID: 28123739


	 Rajyakodi K, Gunabooshanam B, Paramasivan Sivakami MS, Sundaram S. Primary urachal squamous cell carcinoma: A case report. Cureus. (2024) 16:e70604. doi: 10.7759/cureus.70604, PMID: 39483577


	 Obiedat S, Murshed K, Szabados L, Al Rumaihi K, Al Bozom I. Urachal mixed adenocarcinoma and small cell neuroendocrine carcinoma with widespread metastasis and resistance to chemotherapy: a case report. Diagn Pathol. (2024) 19:81. doi: 10.1186/s13000-024-01490-5, PMID: 38877561


	 Hom JD, King EB, Fraenkel R, Tavel FR, Weldon VE, Yen TS. Adenocarcinoma with a neuroendocrine component arising in the urachus. A Case Rep Acta Cytol. (1990) 34:269–74., PMID: 2157325


	 Johnson DE, Hodge GB, Abdul-Karim FW, Ayala AG. Urachal carcinoma. Urology. (1985) 26:218–21. doi: 10.1016/0090-4295(85)90112-8, PMID: 4035835


	 Munichor M, Szvalb S, Cohen H, Bitterman W. Mixed adenocarcinoma and neuroendocrine carcinoma arising in the urachus. A case report and review of the literature. Eur Urol. (1995) 28:345–7. doi: 10.1159/000475079, PMID: 8575505


	 Wang G, Huang H, Kamat AM, Siefker-Radtke A, Dinney CP, Troncoso P, et al. High-grade neuroendocrine carcinoma of the urachus-report of 3 cases. Hum Pathol. (2017) 67:126–33. doi: 10.1016/j.humpath.2017.08.003, PMID: 28823575


	 Zheng Y, Peng H, Hu X, Ou Y, Wang D, Wang H, et al. Progress and prospects of targeted therapy and immunotherapy for urachal carcinoma. Front Pharmacol. (2023) 14:1199395. doi: 10.3389/fphar.2023.1199395, PMID: 37324454


	 Tiutiuca RC, Nastase Puscasu AI, Tarca E, Stoenescu N, Cojocaru E, Trandafir LM, et al. An unusual possibility of hematuria; case report and literature review. Diagnostics (Basel) 12. (2022) 12:1892. doi: 10.3390/diagnostics12081892, PMID: 36010242


	 Van Breusegem P, Verswijvel G, Fransis S, van der Speeten K. Peritoneal surface Malignancies originating from urachal carcinoma: case reports and review of the literature. Indian J Surg Oncol. (2023) 14:109–21. doi: 10.1007/s13193-022-01679-4, PMID: 37359934


	 Moreira I, Coelho S, Rodrigues A, Patrao AS, Mauricio MJ. Urachal carcinoma: A case of a rare neoplasm. Curr Probl Cancer. (2021) 45:100711. doi: 10.1016/j.currproblcancer.2021.100711, PMID: 33541722


	 Hue L, Jacquin M. Cancer colloïde de la lombille et de la paroi abdominale antérieure ayant envahi la vessie. Bull la Société Anatomique Paris. (1863) 8:376–80.


	 Cullen TS. Embryology, anatomy, and diseases of the umbilicus together with diseases of the urachus. Philadelphia and London: W.B. Saunders Company (1916).


	 Begg RC. The urachus: its anatomy, histology and development. J Anat. (1930) 64:170–83., PMID: 17104266


	 Duan F, Zhai W, Zhang B, Guo S. Urachal carcinoma: Impact of recurrence pattern and lymphadenectomy on long-term outcomes. Cancer Med. (2020) 9:4166–74. doi: 10.1002/cam4.3059, PMID: 32329250


	 G. A SDS, F. SW TSK, H. HW, R. VE. Urachal carcinoma: a clinicopathologic analysis of 24 cases with outcome correlation. Am J Surg Pathol. (2009) 33:659–68. doi: 10.1097/PAS.0b013e31819aa4ae, PMID: 19252435


	 Ashley RA, Inman BA, Sebo TJ, Leibovich BC, Blute ML, Kwon ED, et al. Urachal carcinoma: clinicopathologic features and long-term outcomes of an aggressive Malignancy. Cancer. (2006) 107:712–20. doi: 10.1002/cncr.22060, PMID: 16826585


	 S.-R. AO. Urachal carcinoma: surgical and chemotherapeutic options. Expert Rev Anticancer Ther. (2006) 6:1715–21. doi: 10.1586/14737140.6.12.1715, PMID: 17181485


	 P. GP L-BA, S. D, A. MB. Urachal carcinomas of the bladder: a clinicopathologic study of 24 cases. Mod Pathol. (2006) 19:678–87.


	 Loizzo D, Pandolfo SD, Crocerossa F, Guruli G, Ferro M, Paul AK, et al. Current management of urachal carcinoma: an evidence-based guide for clinical practice. Eur Urol Open Sci. (2022) 39:1–6. doi: 10.1016/j.euros.2022.02.009, PMID: 35309098


	 Molina JR, Quevedo JF, Furth AF, Richardson RL, Zincke H, Burch PA. Predictors of survival from urachal cancer. Cancer. (2007) 110:2434–40. doi: 10.1002/cncr.23070, PMID: 17932892


	 Zaleski MP, Chen H, Roy-Chowdhuri S, Patel KP, Luthra R, Routbort MJ, et al. Distinct gene mutations are associated with clinicopathologic features in urachal carcinoma. Am J Clin Pathol. (2022) 158:263–9. doi: 10.1093/ajcp/aqac039, PMID: 35467000


	 Sheldon CA, Clayman RV, Gonzalez R, Williams RD, Fraley EE. Malignant urachal lesions. J Urol. (1984) 131:1–8. doi: 10.1016/S0022-5347(17)50167-6, PMID: 6361280


	 Gopalan A, Sharp DS, Fine SW, Tickoo SK, Herr HW, Reuter VE, et al. Urachal carcinoma: A clinicopathologic analysis of 24 cases with outcome correlation. Am J Surg Pathol. (2009) 33:659–68. doi: 10.1097/PAS.0b013e31819aa4ae, PMID: 19252435


	 Pinthus JH, Kassouf W, Steinberg J, Watkins J, Jewett MAS. A practical staging system for urachal carcinoma based on pathologic stage and prognosis. J Urol. (2006) 176:1108–12.


	 Szarvas T, Módos O, Niedworok C, Reis H, Szendröi A, Szász MA, et al. Clinical, prognostic, and therapeutic aspects of urachal carcinoma—A comprehensive review with meta-analysis of 1,010 cases. Urologic Oncol Semin Original Investigations. (2016) 34:388–98. doi: 10.1016/j.urolonc.2016.04.012, PMID: 27267737


	 Chen X, Kang C, Zhang M. Imaging features of urachal cancer: A case report. Front Oncol 9. (2019) 9:1274. doi: 10.3389/fonc.2019.01274, PMID: 31850195


	 Yu YD, Ko YH, Kim JW, Jung SI, Kang SH, Park J, et al. The prognosis and oncological predictor of urachal carcinoma of the bladder: A large scale multicenter cohort study analyzed 203 patients with long term follow-up. Front Oncol. (2021) 11:683190. doi: 10.3389/fonc.2021.683190, PMID: 34136407


	 Hu Z, Ke C, Liu Z, Zeng X, Li S, Xu H, et al. Evaluation of uroVysion for urachal carcinoma detection. Front Med 7. (2020) 7:437. doi: 10.3389/fmed.2020.00437, PMID: 32974362


	 Guerin M, Miran C, Colomba E, Cabart M, Herrmann T, Pericart S, et al. Urachal carcinoma: a large retrospective multicentric study from the French Genito-Urinary Tumor Group. Front Oncol. (2023) 13:1110003. doi: 10.3389/fonc.2023.1110003, PMID: 36741023


	 Kumar R, Harilal S, Abdelgawad MA, Ghoneim MM, Kumar A, Mathew B. Urachal carcinoma: The journey so far and the road ahead. Pathol Res Pract. (2023) 243:154379. doi: 10.1016/j.prp.2023.154379, PMID: 36821941


	 Chen D, Li Y, Yu Z, Su Z, Ni L, Gui Y, et al. Investigating urachal carcinoma for more than 15 years. Oncol Lett. (2014) 8:2279–83. doi: 10.3892/ol.2014.2502, PMID: 25295114


	 Reis H, Szarvas T. Urachal cancer—current concepts of a rare cancer. Der Pathologe. (2019) 40:31–9. doi: 10.1007/s00292-018-0516-9, PMID: 30895340


	 Das JP, Woo S, Ghafoor S, Andrieu PIC, Ulaner GA, Donahue TF, et al. Value of MRI in evaluating urachal carcinoma: A single center retrospective study. Urol Oncol. (2022) 40:345 e9–345 e17. doi: 10.1016/j.urolonc.2022.02.017, PMID: 35351368


	 Shao G, Xu C, Liu J, Li X, Li L, Li X, et al. Clinical, pathological, and prognostic analysis of urachal carcinoma. Urol Int. (2022) 106:199–208. doi: 10.1159/000518028, PMID: 34515250


	 Zong L, Chen P. Surgical and chemotherapeutic experience regarding a urachal carcinoma with repeated relapse: case report and literature review. World J Surg Oncol. (2013) 11:170. doi: 10.1186/1477-7819-11-170, PMID: 23914849


	 Sharma P, Eigbire G, Sharma R. Small bowel obstruction due to metastatic urachal adenocarcinoma: A rare presentation. Cureus. (2021) 13:e19705. doi: 10.7759/cureus.19705, PMID: 34934573


	 Siefker-Radtke AO, Gee J, Shen YU, Wen S, Daliani D, Millikan RE, et al. Multimodality management of urachal carcinoma: the M. D. Anderson Cancer Center Experience. J Urol. (2003) 169:1295–8. doi: 10.1097/01.ju.0000054646.49381.01, PMID: 12629346


	 Mazzucchelli R, Morichetti D, Lopezhetti A, Cheng L, Scarpelli M, Kirkali Z, et al. Neuroendocrine tumours of the urinary system and male genital organs: clinical significance. BJU Int. (2009) 103:1464–70. doi: 10.1111/j.1464-410X.2009.08451.x, PMID: 19254281


	 Cramer SF, Aikawa M, Cebelin M. Neurosecretory granules in small cell invasive carcinoma of the urinary bladder. Cancer. (1981) 47:724–30. doi: 10.1002/1097-0142(19810215)47:4<724::AID-CNCR2820470417>3.0.CO;2-2, PMID: 6261916


	 Minami Y. III The notable topics of the 5th edition of WHO classification for the thoracic tumours(2021). Gan to kagaku ryoho. Cancer chemotherapy. (2022) 49:847–52., PMID: 36046969


	 Franchi A, Rocchetta D, Palomba A, Innocenti DRD, Castiglione F, Spinelli G. Primary combined neuroendocrine and squamous cell carcinoma of the maxillary sinus: report of a case with immunohistochemical and molecular characterization. Head Neck Pathol. (2013) 9:1–7. doi: 10.1007/s12105-013-0513-5, PMID: 24327102


	 Abrahams NA, Moran C, Reyes AO, Siefker-Radtke A, Ayala AG. Small cell carcinoma of the bladder: a contemporary clinicopathological study of 51 cases. Histopathology. (2010) 46:57–63. doi: 10.1111/j.1365-2559.2004.01980.x, PMID: 15656887


	 Cheng L, Pan CX, Yang XJ, Lopez A, Maclennan aGT, Lin H, et al. Small cell carcinoma of the urinary bladder: A clinicopathologic analysis of 64 patients. Cancer. (2004) 101:957–62. doi: 10.1002/cncr.20456, PMID: 15329903


	 Williams JF, Vivero M. Diagnostic criteria and evolving molecular characterisation of pulmonary neuroendocrine carcinomas. Histopathology. (2022) 81:556–68. doi: 10.1111/his.14714, PMID: 35758205


	 Gupta N, Kumar D, Chandra A, Kaur S, Aiyer HM. Metastatic small cell neuroendocrine carcinoma of endometrium. Clin Nucl Med. (2023) 48:e340–2. doi: 10.1097/RLU.0000000000004695, PMID: 37167139


	 Lu J, Li Y, Wang J. Small cell (Neuroendocrine) carcinoma of the cervix: an analysis for 19 cases and literature review. Front Cell Infection Microbiol 12. (2022) 12:916506. doi: 10.3389/fcimb.2022.916506, PMID: 35909972


	 Erdem GU, Özdemir NY, Demirci NS, Şahin S, Bozkaya Y, Zengin N. Small cell carcinoma of the urinary bladder: changing trends in the current literature. Curr Med Res Opin. (2016) 32:1013–21. doi: 10.1185/03007995.2016.1155982, PMID: 26889739


	 Che Y, Luo Z, Cao Y, Wang J, Xue Q, Sun N, et al. Integrated pathological analysis to develop a Gal-9 based immune survival stratification to predict the outcome of lung large cell neuroendocrine carcinoma and its usefulness in immunotherapy. Int J Biol Sci. (2022) 18:5913–27. doi: 10.7150/ijbs.76936, PMID: 36263183


	 Bean GR, Najjar S, Shin SJ, Hosfield EM, Caswell-Jin JL, Urisman A, et al. Genetic and immunohistochemical profiling of small cell and large cell neuroendocrine carcinomas of the breast. Mod Pathol. (2022) 35:1349–61. doi: 10.1038/s41379-022-01090-y, PMID: 35590107


	 Sultana Q, Kar J, Verma A, Sanghvi S, Kaka N, Patel N, et al. A comprehensive review on neuroendocrine neoplasms: presentation, pathophysiology and management. J Clin Med. (2023) 12:5138. doi: 10.3390/jcm12155138, PMID: 37568540


	 Suster DA-O, Chacko D, VanderLaan P, Mino-Kenudson M, Hung YP. Insulinoma-associated protein-1 (INSM-1) is a useful diagnostic marker for the evaluation of primary thymic neuroendocrine neoplasms: an immunohistochemical study of 27 cases. Virchows Archiv. (2025) 486:721–27. doi: 10.1007/s00428-024-03904-7, PMID: 39223347


	 Sanguedolce F, CalÒ B, Chirico M, Tortorella S, Carrieri G, Cormio L. Urinary tract large cell neuroendocrine carcinoma: diagnostic, prognostic and therapeutic issues. Anticancer Res. (2020) 40:2439–47. doi: 10.21873/anticanres.14213, PMID: 32366387


	 Staaf J, Tran L, Soderlund L, Nodin B, Jirstrom K, Vidarsdottir H, et al. Diagnostic value of insulinoma-associated protein 1 (INSM1) and comparison with established neuroendocrine markers in pulmonary cancers A comprehensive study and review of the literature. Arch Pathol Lab Med. (2020) 144:1075–85. doi: 10.5858/arpa.2019-0250-OA, PMID: 31913660


	 Rinaldo A, Devaney KO, Ferlito A. Immunohistochemical studies in support of a diagnosis of small cell neuroendocrine carcinoma of the larynx. Acta Otolaryngol. (2004) 124:638–41. doi: 10.1080/00016480410016540, PMID: 15267186


	 La Rosa S, Abentroth A, Vanoli A, Klöppel G. Diagnostic, prognostic, and predictive role of Ki-67 proliferative index in neuroendocrine and endocrine neoplasms: past, present, and future. Endocrine Pathol. (2021) 32:434–52. doi: 10.1007/s12022-023-09755-3, PMID: 36797453


	 Gupta S, Thompson RH, Boorjian SA, Thapa P, Herrera Hernandez LP, Jimenez RE, et al. High grade neuroendocrine carcinoma of the urinary bladder treated by radical cystectomy: a series of small cell, mixed neuroendocrine and large cell neuroendocrine carcinoma. Pathology. (2015) 47:533–42. doi: 10.1097/PAT.0000000000000301, PMID: 26308137


	 Martín IJP, Vilar DG, Aguado JM, Perelló CG, Gómez JG. Large cell neuroendocrine carcinoma of the urinary bladder. Bibliographic review. Archivos Espaoles Urología. (2011) 64:105–13.


	 Kanaan C, Bani M, Ducreux M, Planchard D, Lamartina L, Moog S, et al. Diagnostic relevance of p53 and Rb status in neuroendocrine tumors G3 from different organs: an immunohistochemical study of 465 high-grade neuroendocrine neoplasms. Virchows Archiv. (2024) 486:941–50. doi: 10.1007/s00428-024-04006-0, PMID: 39671088


	 Niedworok C, Panitz M, Szarvas T, Reis H, Reis AC, Szendroi A, et al. Urachal carcinoma of the bladder: impact of clinical and immunohistochemical parameters on prognosis. J Urol. (2016) 195:1690–6. doi: 10.1016/j.juro.2015.11.067, PMID: 26678957


	 Lehman TA, Greenblatt M, Bennett WP, Harris CC. Mutational spectrum of the p53 tumor suppressor gene: clues to cancer etiology and molecular pathogenesis. Drug Metab Rev. (1994) 26:221–35. doi: 10.3109/03602539409029793, PMID: 8082567


	 Riva G, Mian C, Luchini C, Girolami I, Ghimenton C, Cima L, et al. Urachal carcinoma: from gross specimen to morphologic, immunohistochemical, and molecular analysis. Virchows Archiv. (2019) 474:13–20. doi: 10.1007/s00428-018-2467-1, PMID: 30302546


	 Jia Z, Chang X, Li X, Wang B, Zhang X. Urachal carcinoma: are lymphadenectomy and umbilectomy necessary? Med Sci Monit. (2020) 26:e927913. doi: 10.12659/MSM.927913, PMID: 32958737


	 Wang XJ, Qiu X. A case of primary small-cell neuroendocrine carcinoma of the bladder. Asian J Surg. (2024) 47:2421–2. doi: 10.1016/j.asjsur.2024.01.045, PMID: 38242786


	 Zheng H, Song W, Feng X, Zhao H. Metastatic urachal carcinoma treated with several different combined regimens: A case report. Front Oncol. (2021) 11:662589. doi: 10.3389/fonc.2021.662589, PMID: 34336658


	 Wang Q, Chen X, Zhang J, Luo Y, Jiang K. Primary urachal signet ring cell carcinoma: A case report. Front Oncol. (2022) 12:1034245. doi: 10.3389/fonc.2022.1034245, PMID: 36276154


	 Liveringhouse C, Sim AJ, Zhang J, Jain RK, Naidu SU, Linkowski L, et al. A single institution experience in the management of localized neuroendocrine carcinoma of the bladder. Clin Genitourin Cancer. (2024) 22:102222. doi: 10.1016/j.clgc.2024.102222, PMID: 39353214


	 Jung K, Ghatalia P, Litwin S, Horwitz EM, Uzzo RG, Greenberg RE, et al. Small-cell carcinoma of the bladder: 20-year single-institution retrospective review. Clinical Genitourinary Cancer. (2017) 15:e337–e343. doi: 10.1016/j.clgc.2016.09.005, PMID: 27991416


	 Weaver JMJ, Hubner RA, Valle JW, McNamara MG. Selection of chemotherapy in advanced poorly differentiated extra-pulmonary neuroendocrine carcinoma. Cancers. (2023) 15:4951. doi: 10.3390/cancers15204951, PMID: 37894318


	 Moretto P, Wood U, Emmenegger N, Blais SD, Mukherjee E, Winquist EC, et al. Management of small cell carcinoma of the bladder: Consensus guidelines from the Canadian Association of Genitourinary Medical Oncologists (CAGMO). Canadian Urological Association Journal. (2013) 7:E44–E56. doi: 10.5489/cuaj.220, PMID: 23671508


	 Li J, Wei Y, Zhang J, Chen C, Wang D, Xie C, et al. Adjuvant chemo-radiation therapy provided good local control and survival for a young patient with advanced urachal carcinoma: A case report and literature review. Clin Genitourin Cancer. (2020) 18:e303–8. doi: 10.1016/j.clgc.2019.12.014, PMID: 31980409


	 Yaegashi H, Kadomoto S, Naito R, Makino T, Iwamoto H, Nohara T, et al. Metastatic urachal cancer treated effectively with gemcitabine/cisplatin combination chemotherapy and radiotherapy: A case report. Mol Clin Oncol. (2019) 11:139–42. doi: 10.3892/mco.2019.1865, PMID: 31281647


	 Benjamin DJ, et al. Treatment approaches for urachal cancer: Use of immunotherapy and targeted therapies. Rare Tumors. (2023). doi: 10.1177/20363613231189984, PMID: 37465663


	 Zhang X, et al. Immune microenvironment characteristics of urachal carcinoma and biological function of PD-L1 in urachal carcinoma cells. Cancers (Basel). (2022) 14:615. doi: 10.3390/cancers14030615, PMID: 35158883


	 Loizzo D, Pandolfo SD, Crocerossa F, Guruli G, Ferro M, Paul AK, et al. Current management of urachal carcinoma: An evidence-based guide for clinical practice. European Urology Open Science. (2022) 39:1–6. doi: 10.1016/j.euros.2022.02.009, PMID: 35309098


	 Moch H, Humphrey PA, Ulbright TM, Reuter VE. The 2022 WHO classification of tumours of the urinary system and male genital organs – an update. Eur Urol. (2022) 82:1–9. doi: 10.1016/j.eururo.2022.06.016, PMID: 35853783


	 Hellmann MD, Callahan MK, Awad MM, Calvo E, Ascierto PA, Atmaca A, et al. Nivolumab plus ipilimumab in small-cell lung cancer. New Engl J Med. (2018) 378:1165–76. doi: 10.1056/NEJMoa1801946, PMID: 29658845


	 Rekhtman N. Neuroendocrine tumors of the lung: an update. Arch Pathol Lab Med. (2010) 134:1628–38. doi: 10.5858/2009-0583-RAR.1, PMID: 21043816


	 Rindi G, Wiedenmann B Neuroendocrine neoplasms of the gut and pancreas: new insights. Nat Rev Endocrinol. (2011) 8:54–64. doi: 10.1038/nrendo.2011.120, PMID: 21808296


	 Marcus L, Lemery SJ, Keegan P, Pazdur R. FDA Approval Summary: Pembrolizumab for the treatment of microsatellite instability-high solid tumors. Clin Cancer Res. (2019) 25:3753–8. doi: 10.1158/1078-0432.CCR-18-4070, PMID: 30787022


	 Mennitto A, Vernieri C, Procopio G. Urachal carcinoma: towards a precision medicine. Trans Cancer Res. (2016) 5:S1307–10. doi: 10.21037/tcr.2016.12.28


	 Benjamin DJ, Adeyelu TT, Elliott A, Darabi S, Lee T, McKay RR, et al. Comprehensive analysis of targetable mutations and tumor microenvironment in urachal cancer. NPJ Precis Oncol. (2025) 9:12. doi: 10.1038/s41698-024-00795-4, PMID: 39799194







Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2025 Chu, Zhai, Ma, Zhang, Yuan, Yuan, Wei and Wang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/cover.jpg
, frontiers | Frontiers in Endocrinology

A case-based review of urachal
carcinoma with mixed small cell
neuroendocrine and adenocarcinoma
components, with one new case report
and analysis of nine published cases





OEBPS/Images/fendo-16-1676835-g003.jpg
TN

T

%
s






OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fendo-16-1676835-g004.jpg
(A) (B)

8
7
6
€5
(=]
c 4
<
i 3
©2
1
0
| \2) \2) \) \2) Nl
NI o S 4
RO\ N S L\
= = = e E—— E—— E— = = === ===
Admitted in department of urology. Adjuvant chemotherapy No'reciirence

CTU, Cystosopy. Etoposide+Cisplatin(EP)






OEBPS/Images/fendo-16-1676835-g001.jpg
A B C

F






OEBPS/Images/fendo-16-1676835-g002.jpg





