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A case report of MiNEN: concomitant primary small-cell 
neuroendocrine carcinoma and high-grade papillary urothelial 

carcinoma of the urinary badder. Composite or Collision Tumor?

Un caso clínico de MiNEN: carcinoma neuroendocrino primario 
de células pequeñas concomitante y carcinoma urotelial papilar 

de alto grado de la vejiga urinaria. ¿Tumor compuesto o colisión?
Daniela Franco-Buenaventura,1 Diego Fernando Ortiz-Tenorio,1 Armando Cortés,1  

Herney Andrés García-Perdomo.1*

Abstract

Bladder cancer is the tenth most diagnosed cancer worldwide, and 
urothelial carcinoma is the most common histologic type. On the 
contrary, small primary cell neuroendocrine carcinoma of the bladder 
is sporadic and accounts for less than 1% of all bladder tumors. 
These malignancies can be observed in mixed neuroendocrine/
non-neuroendocrine neoplasms (MiNENs), which have been studied 
more in the gastrointestinal tract and lungs but scarcely in this organ 
due to their low incidence. There are concerns about the pathogenic 
connection between these two tumors, and the limited evidence 
accounts for the lack of consensus regarding prognosis and treatment for 
these patients; therefore, they may need a multimodal approach. Here, 
we describe the case of a 63-year-old woman who presented with gross 
hematuria, weight loss, and hypogastric discomfort for the past five 
months. An intravesical mass was found, and transurethral resection 
was performed. The Histopathology revealed a high-grade papillary 
urothelial carcinoma with an invasive component through muscularis 
propria of the bladder, so she was taken to radical cystectomy with 
extended pelvic lymphadenectomy. The final pathology report revealed 
an accompanying primary small cell neuroendocrine carcinoma 
intermingled with the urothelial one. She received postoperative 
adjuvant chemotherapy and finally died six months after surgery.
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Resumen 

El cáncer de vejiga es el décimo cáncer más diagnosticado en todo el 
mundo, y el carcinoma urotelial es el tipo histológico más frecuente. 
Por el contrario, el carcinoma neuroendocrino de células primarias 
pequeñas de vejiga es esporádico y representa menos del 1 % de 
todos los tumores vesicales. Estas neoplasias pueden observarse en 
neoplasias mixtas neuroendocrinas/no neuroendocrinas (MiNENs), 
que se han estudiado más en el tracto gastrointestinal y los pulmones, 
pero escasamente en este órgano debido a su baja incidencia. Existen 
dudas sobre la conexión patogénica entre estos dos tumores, y la 
escasa evidencia explica la falta de consenso en cuanto al pronóstico y 
tratamiento de estos pacientes, por lo que pueden necesitar un abordaje 
multimodal. Describimos el caso de una mujer de 63 años que presentaba 
hematuria macroscópica, pérdida de peso y molestias hipogástricas 
desde hacía cinco meses. Se encontró una masa intravesical y se realizó 
una resección transuretral. La histopatología reveló un carcinoma 
urotelial papilar de alto grado con un componente invasivo a través de 
la muscularis propia de la vejiga, por lo que fue llevada a cistectomía 
radical con linfadenectomía pélvica ampliada. El informe patológico 
final reveló un carcinoma neuroendocrino

Introduction

Bladder cancer is the tenth most diagnosed can-

cer worldwide, and urothelial carcinoma is the 

most common histologic subtype.(1) Neuroendo-

crine tumors commonly affect the gastrointesti-

nal and respiratory tracts, but they are scarce in 

urinary bladder specimens and are found in less 

than 1 % of cancers in this location.(2) Cramer 

first described primary small-cell neuroendo-

crine carcinoma of the bladder in 1981,(3) and 

until now, the literature is limited, so treatment, 

prognosis, and pathogenesis are uncertain.

The fifth edition of the World Health Orga-

nization (WHO) classification of Tumors of the

Urinary System and Male Genital Organs 

includes it. It classifies primary neuroendo-

crine tumors of the urinary tract based on the 

differentiation grade into the following types: 

well-differentiated neuroendocrine tumors, 

small-cell neuroendocrine carcinoma, large-cell 

neuroendocrine carcinoma, and paraganglio-

ma. A separate section describes tumors with 

neuroendocrine and non-neuroendocrine 

epithelial components, called mixed neuroen-

docrine tumors or MiNENs.(4) This tumor is 

highly aggressive, presents four times more fre-

quently in men than women, and usually affects 

older patients with a mean age of 66.(5) 

Clinical presentation of MiNEN of the uri-

nary bladder is like those described for small 

cell carcinoma alone, and the most common 

symptom is gross hematuria.(6) In a recent 

study, researchers found no differences in 

age, sex, race distribution, tumor size, stage 

at presentation, therapy response with patho-
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logical downstaging to ≤pT1N0, or overall or 

progression-free survival between pure small 

cell carcinoma and mixed tumors.(7) However, 

small-cell carcinoma of the urinary bladder alo-

ne has a worse In 57 % of them, there is already 

lymph node involvement, and in 28 to 50 %, 

there is lung, bone, liver, and/or brain com-

promise. Most patients had a history of chronic 

cystitis, cystolithiasis, or tobacco exposure.(6)

We aimed to describe the case of a woman 

diagnosed with concomitant primary small-cell 

neuroendocrine carcinoma and high-grade pa-

pillary urothelial (Figure 1).

Figure 1. Abdominopelvic scan

 A

 B

A. intravesical mass (yellow arrow) comprising the ante-
rior and superior walls, infiltrating the muscular layer, as-
sociated with increased fat attenuation. B. polypoid lesion 
at the posterolateral right wall of the bladder (blue arrow).

Case report

She was a 63-year-old woman with no history 

of exposure to toxic substances or previous 

pathologies. She came to the emergency room 

complaining of five months of unintended 

weight loss, hypogastric pain, mass sensation, 

and urinary storage symptoms: daily frequen-

cy, nocturia, urgency, and urgency urinary in-

continence, and gross hematuria. She received 

non-steroidal anti-inflammatory drugs.  Physi-

cal examination revealed cachexia and hypo-

gastric tenderness associated with a palpable 

solid mass. Laboratory tests showed moderate 

anemia (hemoglobin 8.9 gr/dl, hematocrit 28.3 

%), mild thrombocytosis (500.000/uL), and 

an elevated C-Reactive Protein (14.26 mg/

dL) with no other abnormal values among io-

nogram, serum creatinine, or lipid profile. The 

abdominopelvic scan revealed an intravesical 

mass, measuring 63x70x71mm, compromising 

the anterior and superior bladder walls, infiltra-

ting the muscular layer, associated with increa-

sed fat attenuation (Figure 1. A), and another 

11 mm polypoid lesion at the posterolateral ri-

ght wall. (Figure 1. B). Thorax and brain scans 

were negative for metastatic compromise. 

The surgeon found the two previously 

described exophytic lesions during the tumor 

resection. They appeared to infiltrate the mus-

cular layer of the bladder and were partially 

resected because of their extension. She recei-

ved an intraoperative transfusion of red blood 

cells due to low hemoglobin levels.

The urinary cytology reported a high-grade 

urothelial carcinoma (Figure 2.A). The patho-

logy revealed a high-grade papillary urothelial 

carcinoma with an invasion of the muscular 

layer of the bladder (Figure 2.B).
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Figure 2. Urinary cytology

    A. 

The Paris System: High-grade urothelial carcinoma (Papa-
nicolau, 400 x)

    B. 

Histopathology of transurethral resection of the bladder 
specimen showing sheets of infiltrative transitional hi-
gh-grade malignant cells (H&E, 100 x)

Because of these findings, we offered 

neoadjuvant chemotherapy. However, we 

could not do so because of her social and de-

mographic conditions. Then, we performed 

a radical cystectomy with extended pelvic 

lymphadenectomy and cutaneous bilateral ure-

terostomies. The complete resection of the 

tumor was not possible due to its local pelvic 

extension (infiltrating pelvic muscle layer and 

pelvic vessels). 

Grossly, two masses were identified: one 

comprising the superior and the anterior wall, 

and the other forming the posterolateral right 

wall of the bladder. They ranged in size from 

5,5 to 15 mm, were solid, whitish-to-purplish 

in appearance, and extended to the perivesical 

adipose tissue. The histomorphological featu-

res showed concomitant invasive high-grade 

papillary urothelial carcinoma and a poorly 

differentiated malignant solid tumor composed 

of small to intermediate-sized round blue cells 

with some areas characterized by organoid 

growth pattern configuration suggesting a 

neuroendocrine tumor (Figure 3). Both tumors 

invaded up to the soft perivesical tissue and 

showed lymphovascular invasion. The distal 

ureters did not show malignant compromise. 

The pelvic right lymph nodes were positive 

for metastatic urothelial carcinoma. The uterus 

had an endometrial polyp and was globally 

atrophied. 

Figure 3. Histopathology of cystectomy  
specimen

        A. 

Histopathology of cystectomy specimen showing a transi-
tion area between two types of tumors: Invasive high-grade 
papillary urothelial carcinoma (blue arrow) and poorly di-
fferentiated malignant tumor (red arrow) (H&E, 40x). 
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      B. 

Higher power view of A shows the close boundaries be-
tween the two tumors, with some groups of cells intermin-
gled (H&E, 100x).

         C. 

Poorly differentiated solid malignant tumor with scant 
stroma showing solid, insular, and trabecular growth 
(H&E, 100 x). 

   D. 

Higher power view of A, showing cells with large irregular 
nuclei and sparse cytoplasm, with organoid growth pattern 
and visible mitotic activity (H&E, 400 x).

Immunohistochemistry tests were 

performed (Ventana platform immunohisto-

chemistry; Ventana Medical Systems, Tucson, 

AZ). The urothelial carcinoma component 

expressed pan-cytokeratin (AE1/ AE3) and 

GATA-3 (Figure 4). 

Figure 4. 

       A. 

Immunohistochemistry showing diffuse positive staining 
for pan-cytokeratin (AE1/ AE3) highlighted the malignant 
urothelial component (Immunoperoxidase stain, 400x).

           B. 

GATA-3 shows a heterogenous nuclear staining pattern in 
the same tumor (Immunoperoxidase stain, 400x). The pro-
liferation index with Ki-67 was high (not shown here).

It was negative for neuroendocrine markers, 

while the second tumor expressed neuroen-

docrine markers (Synaptophysin, CD56) and 

cytokeratin CAM 5.2 with negativity for uro-

thelial markers, consistent with a small cell 

neuroendocrine carcinoma (Figure 5).

Figure 5. Immunohistochemistry showing 
poorly differentiated malignant component 
expressing neuroendocrine markers.

         A

Synaptophysin, diffuse staining (Immunoperoxidase stain, 
400x) 
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            B. 

CD56, diffuse staining (Immunoperoxidase stain, 400x). 

        C. 

Cytokeratin Cam 5.2, diffuse staining (Immunoperoxidase 
stain, 400 x).

        D

Ki-67 proliferation index of 100% (Immunoperoxidase 
stain, 400x).

Consequently, she only received two cy-

cles of adjuvant chemotherapy with cisplatin 

and gemcitabine because of her social and 

demographic conditions. Six months after the 

surgery, the patient came into the emergency 

room complaining of severe abdominal pain 

and constipation. She was in general critical 

condition, with signs of peritoneal irritation. 

However, her family refused invasive interven-

tions, and the patient died minutes after the 

admission. 

Discussion

A percentage of neuroendocrine carcinoma of 

the urinary bladder contains a non-neuroendo-

crine component, represented mainly by uro-

thelial carcinoma in 20-60 % of cases and less 

frequently by squamous cell carcinoma or ade-

nocarcinoma.(6,7) The neuroendocrine compo-

nent most encountered is small cell carcinoma. 

These mixed tumors can be named MiNENs, 

resembling similar tumors arising in the diges-

tive tract, where each element represents at 

least 30 % of the tumor mass. This cutoff point 

has been arbitrarily defined in literature becau-

se a lesser quantity is unlikely to influence the 

biology of the whole tumor.(8) 

In general terms, a MiNEN can be classified 

into three types based on the spectrum of their 

distinct components, identified morphologi-

cally and immunohistochemically: collision, 

composite, and amphicrine MiNEN. Colli-

sion MiNEN occurs when there is proximity 

without mixing of two coexisting malignant 

cell tumors, and they remain topographically 

separated without transition between them. 

Composite MiNEN occurs when the compo-

nents coexist in an intermingled population, or 
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there is a predominant component and a focal 

area of another lesser component. Amphicrine 

MiNEN comprises a single-cell population that 

displays the phenotypes of at least two neoplas-

ms.(9–11)

We identified multiple foci of tumors, and 

the histomorphology revealed boundaries be-

tween the two components. However, in some 

areas, they showed intimate proximity and 

even mixing between the two populations (Fi-

gure 3). The long-standing question with this 

finding is: Was it an accidental meeting of two 

synchronous tumors colliding and then transi-

tioning into a composite one, or does one tumor 

originate from the other? Many theories could 

answer those questions, and no one may satisfy 

all scenarios. One common carcinogen could 

give rise to both cancers, but the cell of origin 

may be unknown at this point of diagnosis.

In the case of small cell neuroendocrine car-

cinoma of the bladder, no specific etiology has 

been reported. Still, the same risk factors asso-

ciated with urothelial carcinoma are implicated 

in this tumor. There are several hypotheses 

regarding the origin: the most known is that 

small cell neuroendocrine carcinoma has a uro-

thelial origin due to the frequent association 

with conventional urothelial carcinoma so that 

it could be transdifferentiation from the latter. 

Others stand for malignant transformation of 

Kulchitsky-type neuroendocrine cells within 

the normal bladder or originating from a multi-

potential, undifferentiated cell (or cancer stem 

cell).(12,13)

The histologic findings for neuroendocrine 

carcinomas consist of sheets of small, round 

to oval cells with scant cytoplasm, nuclear 

molding (75 % of the cases), inconspicuous 

nucleoli, and a high mitotic rate. It may be 

accompanied by necrosis and an inflammatory 

background (40 % of the cases).(6,14) Differential 

diagnosis includes high-grade lymphoma like - 

urothelial carcinoma, non-Hodgkin lymphoma, 

round cell metastasis, and poorly differentiated 

urothelial carcinoma. Immunohistochemistry 

studies typically demonstrate neuroendocri-

ne differentiation, but a lack of expression of 

these markers does not exclude the diagnosis. 

Most bladder small cell neuroendocrine carci-

noma express neuroendocrine markers, such 

as synaptophysin, chromogranin, CD56, and 

neuron-specific enolase, but not urothelial 

markers. Others include positivity for TTF-1. In 

contrast, urothelial carcinoma usually expres-

ses urothelial markers but not neuroendocrine 

markers.(6,13) We ruled out most differentials, 

and the final analysis concluded the presence 

of two different carcinomas, as stated.

Rarely do some lymph node metastases 

have collision patterns. That could indicate 

that the metastasis developed before the di-

fferentiation of its components, but then they 

differentiated into collision tumors.(6) In our 

case, we found a urothelial carcinoma metasta-

sis in the pelvic right lymph nodes.

There is no consensus regarding the 

treatment for these patients. They may need 

a multimodal approach, including transure-

thral resection of the bladder tumor, radical 

cystectomy,(6)  neoadjuvant or adjuvant chemo-

therapy, radiotherapy, and/ or immunotherapy. 

Transurethral resection of the tumor as 

monotherapy should only be a palliative option, 

given that it is associated with a median overall 

survival of 3 to 6 months. When combined 

with radiotherapy, overall survival becomes 5 

to 6.5 months. 

Patients with disease Stage I to III treated 

with local radiotherapy combined with multia-

gent chemotherapy have an overall survival of 
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70% at two years, 44% at five years, and disea-

se-free survival of 70% at 2 and 5 years.(15)

Choong et al. reported a cure rate of 75 % 

for radical cystectomy among 44 patients with 

stage II disease.(16) The cancer-specific survival 

rate for patients who undergo only cystectomy 

is 36 % at five years, with a median cancer-spe-

cific survival of 23 months. Platinum-based 

chemotherapy is the only survival predictor in 

the multivariate analysis regarding prognosis. 

Nevertheless, adjuvant chemotherapy appears 

to have no benefit in survival.(16) Besides, it is 

challenging to obtain cases of neoadjuvant che-

motherapy.(17)

Patients with small cell neuroendocrine 

carcinoma present a poor prognosis. Jiang et 

al. reported an overall survival rate of 57.7 % 

at one year, 36.94 % at two years, 16.61 % at 

three years, and 2.97% at four years, with a 

median overall survival of 20.54 months.(18) 

Choong et al. reported 5-year survival rates 

for patients with Stage II, III, and IV disease of 

63.6 %, 15.4 %, and 10.5 %, respectively.(15) Se-

hgal et al. found a median survival from 4 to 23 

months and overall survival at five years from 

10 % to 40 %. Some proposed poor prognosis 

factors are age, performance status, the local 

and distant extent of the tumor, perineural 

and lymphovascular invasion, and type of tu-

mor—pure vs. mixed histology. Nonetheless, 

evidence is scarce, and results are ambiguous.

Conclusions

A MiNEN composed of small-cell neuroen-

docrine carcinoma and high-grade papillary 

urothelial carcinoma of the urinary bladder 

is a sporadic disease. It usually presents at 

advanced stages and is associated with poor 

prognosis. It requires histological and immuno-

histochemical studies for its diagnosis, and it is 

typically impossible to know the exact biology 

that connects these types of carcinomas. The-

re is no consensus regarding the therapeutic 

approach, but patients should receive multimo-

dal management.
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