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Urinary bladder neuroendocrine neoplasms (NENSs) are classified into well-differentiated NENs, small-cell NENSs,

large-cell NENs, and paragangliomas.

neuroendocrine tumors female neuroendocrine neoplasms

| 1. Epidemiology, Presentation, and Pathogenesis

Urinary bladder neuroendocrine neoplasms (NENSs) are classified into well-differentiated NENs, small-cell NENs,
large-cell NENs, and paragangliomas (Table 1) lLI. They comprise <1% of the urinary bladder tumors and are more
common in males with a male-to-female ratio of 3.3:1.0 [23], A small-cell variant is the common NENSs of the urinary
bladder, with an estimated 500 cases per year [2. It constitutes 0.3-0.7% of primary bladder malignancies 4.
Small-cell neuroendocrine cancer (NEC) of the urinary bladder was first described by Cramer et al. in 1981 4!, Note
that 88% of small-cell NEC patients presented with hematuria in a study by Cheng et al. Bl. Around 60% of patients
are diagnosed with metastatic disease at diagnosis [2!. Cigarette smoking is a risk factor in 50-70% of small-cell
bladder NECs 8. Additionally, small-cell NEC is predominant in the sixth to seventh decades of life. In contrast,
well-differentiated NENs of the urinary bladder are rare and are usually seen in middle-aged individuals; there is a
slight predominance in males {8, Large-cell NEC constitutes <0.5% of all the bladder urothelial carcinomas and is
usually reported in male (77.1% vs. 23%), elderly patients (>60 years) I |n the urinary tract, the bladder is
the most common site for the origin of large-cell NEC 2213l The urinary bladder (79.2%), followed by urethra
(13%), pelvis (5%), and ureter (3%) are the most common sites of paraganglioma in the genitourinary tract 141151,
The first case of urinary bladder paraganglioma was reported in 1953 by Zimmerman et al. 18, Bladder
paragangliomas account for 0.05-0.1% of all bladder tumors and 6% of paragangliomas L7118l Females are three
times more commonly affected than males 29, Functional paragangliomas secrete catecholamines resulting in
hypertension, diaphoresis, headache, palpitations, and post-micturition syncope 9. The characteristic triad of

paroxysmal or sustained hypertension, gross hematuria, and micturition syncope can be observed in >75% of
patients [211122]

Table 1. Histological characteristics of urinary bladder NENs 2,

i et I B U TGS Small-Cell NEC Large-Cell NEC Paraganglioma

Features NET
Cellular Anastomosing cords; Diffuse sheets; Nests Sheets; Solid Nests; Diffuse
arrangements Glandular; Cribriform nests; growth; Pseudo
structures rosettes
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Histological Well-Differentiated .
Features NET Small-Cell NEC Large-Cell NEC Paraganglioma
Trabeculae;
Rosettes
Intermediate
cuboidal/columnar . . Large
. . Small/intermediate Large polygonal
Cellular monomorphic cells with . . polygonal cells .
L fusiform cells with scant . cells with moderate
characteristics moderate to abundant with abundant
cytoplasm cytoplasm
cytoplasm and cytoplasm
eosinophilic granules
Small round to oval Largg oyal Medium round to
o nuclei with o
Small round to oval nuclei with finely oval nuclei with
S . coarse,
nuclei with finely granular chromatin, smudged,
. . . . granular, .
Nuclei stippled chromatin and molding and crush vesicular hyperchromatic
inconspicuous artifact; Inconspicuous . chromatin and
chromatin and .
nucleolus salt and pepper . prominent
prominent
nucleolus nucleolus
nucleolus
. Infrequent mitotic High m.|tot|c aCtIVI.t y. and .Ve.r y hlg.h. o -
Additional - foci of necrosis; mitotic activity Rare mitotic activity
- activity and absent .
findings Lymphovascular and large areas and necrosis

necrosis

invasion

of necrosis

urothelial
basement membrane. There are three proposed theories to explain the cells of origin of small-cell urinary bladder
NENSs: (i) From undifferentiated and multipotent cells or stem cells in the urothelium. This theory supports the
frequent co-existence of small-cell NEC and urothelial carcinoma. (ii) From neuroendocrine cells of the regular or
metastatic urothelium and (iii) from undefined submucosal neuroendocrine cells 23, While 10-30% of patients
present with a pure form of small-cell NEC, around 70-90% of patients, small-cell carcinoma coexists with
adenocarcinoma, squamous cell carcinoma, or urothelial carcinoma [Bl24. | arge-cell NEC of the urinary bladder
can occur as a pure variant or associated with squamous cell carcinoma, carcinosarcoma, primary
adenocarcinoma of the bladder, or urothelial carcinoma 23, Pheochromocytomas at the extra-adrenal sites are
termed paragangliomas. They arise from the sympathetic chain in the detrusor muscle and may occur anywhere in
the urinary bladder (21221 Although most of the cases are sporadic, a few cases of bladder paraganglioma are
associated with hereditary syndromes, such as neurofibromatosis, Sturge—-Weber syndrome, von Hippel-Lindau
syndrome, tuberous sclerosis, and the Carney triad (pulmonary chondromas, paragangliomas, and gastrointestinal

stromal tumors) 28],

| 2. Imaging

Well-differentiated NENs of the urinary bladder appear as polyps or submucosal nodules with occasional
inflammatory changes in cystoscopy (Figure 1) 2. Most of the tumors are small, ranging from 2 to 10 mm, and
involve neck and trigone regions of the bladder 1. The CT and MR imaging of a small-cell NEC of the urinary
bladder shows a broad-based polypoid mass with or without necrotic and cystic areas (Figure 2 and Figure 3).

The mass displays patchy enhancement with contrast administration and exhibits invasion of the entire thickness of
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the bladder wall at the time of diagnosis. Bladder wall invasion is typical in tumors ranging from 3 to 8 cm in size.
Kim et al. reported that the small-cell NEC of the urinary bladder is hypointense on both T1 and T2-weighted MR
imaging due to the high tumor cellularity 2. The aggressiveness of small-cell NEC of the urinary bladder is
reflected in its adjacent structural invasion of the vagina, uterus, ureters, peritoneum, and abdominal muscles.
Lymph node involvement can be noticed in 66% of the patients with distant metastases in the lung, liver, and bone
[26][27]

Figure 1. A 40-year-old female with urinary bladder NENs. Axial CT (A) pre-contrast and (B) delayed post-contrast
images with coronal reconstruction (C) pre-contrast and (D) post-contrast reveal a 4.8 x 2.5 cm mass (arrows) at
the proper aspect of the urinary bladder, showing faint peripheral calcification. Pathology revealed a
neuroendocrine tumor of the urinary bladder.
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Figure 2. A 32-year-old female with urinary bladder NENs. Axial CT post-contrast (A) shows soft tissue thickening
(arrow) mounting to mass formation involving the right lateral and posterior urinary bladder wall. (B,C) It is seen
narrowing (arrow in (B)) the right ureterovesical junction with secondary mild right hydroureteronephrosis (arrow in
(C)). This mass seems to infiltrate the perivesical fat. A catheter balloon is seen within the bladder lumen.
Pathology of the group revealed urothelial carcinoma with neuroendocrine features and focal glandular

differentiation, high grade.

Figure 3. A 48-year-old female with urinary bladder NENs. Axial CT without contrast (A), axial (B), and coronal (C)
reconstruction fused PET/CT images show thickened urinary bladder wall (arrows), which is most evident on the
left side. The maximum thickness measures 2.4 cm and has an SUV of 8.2. Pathology revealed small-cell

neuroendocrine carcinoma of the urinary bladder.

Paraganglioma appears as a sub-mucosal homogeneous or heterogeneous hyper-enhancing lobulated mass on
contrast-enhanced CT. A ring-like peripheral calcification is highly suggestive of a paraganglioma 28. MR imaging
is superior to CT and demonstrates low-signal intensity on T1 and moderately high signal intensity on T2-weighted
imaging sequences 28, Multiple signal voids with hyperintense foci can be seen on MR imaging, resulting in a
“salt-and-pepper appearance” 4. The enlarged feeding arteries and intense tumor blush are observed on
angiography. lodine-131 metaiodobenzylguanidine (MIBG) scan has higher specificity (96%) than CT or MRI to
detect paraganglioma and aids in evaluating metastatic disease [28. At the same time, MR imaging (88%) is more
sensitive than CT (64%) or iodine-131 MIBG (64%) when identifying the extra-adrenal paragangliomas 29,
Metastatic lymph nodes are visualized by PET scan with 6-[18F] fluorodopamine scan, which is superior to iodine-

131 MIBG 2%, Most of the tumors are benign, whereas 10-15% of tumors exhibit malignant behavior 211,

Immunohistochemistry reveals positivity for synaptophysin, chromogranin A, and cytokeratin AE1-AE3 [22,
Diagnosis of small-cell NEC of the urinary bladder is based on WHO diagnostic criteria for small-cell lung
carcinoma, which include morphological characteristics (Table 1) 2l Small-cell NEC of the urinary bladder stain
positive for chromogranin, CD57 CD56, synaptophysin, TTF-1, neuron-specific enolase, CAM5.2, keratin7, and the
epithelial membrane antigen GATA3 in immunohistochemical analysis. A dot-like reactivity to CAM5.2 can also be
noticed. Synaptophysin (64.3%) and CD56 (71%) have higher sensitivity than chromogranin A (29%) in the tumor
differentiation 34, Up to 33-39% of small-cell NECs of urinary bladder demonstrate positive staining for TTF1 3
(361 The paraganglioma appears as a well-circumscribed nodule on gross examination and shows cells arranged in

the Zellballen pattern on microscopic examination (Table 1) BZ. Immunohistochemistry of the tumor reveals
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positive synaptophysin and chromogranin staining in chief cells, and positive S-100 and negative cytokeratin
staining in sustentacular cells. Negative cytokeratin differentiates paragangliomas from urothelial and carcinoid
tumors, which usually stain positive for cytokeratin 22!, Paragangliomas with succinate dehydrogenase B mutations

are likely to exhibit malignant behavior 11,

| 3. Prognosis and Management

The pure form of well-differentiated NENs of the urinary bladder is associated with good outcomes. Most of the
tumors are so small that they can be wholly resected during a biopsy. Nonetheless, 25% of patients exhibit distant
or regional lymph nodal metastases [22l. The stage is the most important prognostic factor in small-cell NEC. Five-
year survival rates range from 8 to 16% in low—high stage disease (Figure 4) [Bl3288] patients with large-cell NEC
present at late stages and have a median survival of 20-23 months . The presence of features such as
hypertension micturition attacks, presentation at a younger age, and invasion through the bladder wall, indicates a
high potential for malignant progression 22, The differentiation solely based on gross or histological characteristics
is challenging; however, the deep tissue invasion, lymph node involvement, and distant metastases indicate the
malignant activity of the tumor BZ. The staging of the urinary bladder malignancies is described in Table
2 and Figure 4. Chemotherapy with/without radiation is the preferred treatment, alongside surgery, in small-cell
NEC of the urinary bladder. The standard treatment of bladder paragangliomas is surgical resection with
appropriate pre-and post-operative adrenergic blockade to prevent a hypertensive crisis (Figure 5). The tumor can
be contracted through transurethral or open/laparoscopic radical or partial cystectomy in conjunction with lymph
node dissection 1B Adjuvant radiation therapy can provide better survival for individuals enduring malignant

tumors [18],

Deep muscularis propria

Superficial muscularis propria

Subepithelial connective tissue
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Figure 4. Staging of urinary bladder neuroendocrine carcinoma. Ta: non-invasive carcinoma; Tis: carcinoma in situ
(Flat-tumor); T1: tumor invasion into subepithelial connective tissue; T2a: tumor invasion into superficial muscularis
propria; T2b: umor invasion into deep muscularis propria; T3a: microscopic invasion of peri-vesical tissue; T3b:
macroscopic invasion of peri-vesical tissue (extravesical mass); T4: tumor invasion of adjacent structures, pelvic or

abdominal wall.

Hematuria or symptoms indicative of bladder cancer

diagnosis
I
\J Y
Lesion on cystoscopy } No lesion on cystoscopy
L
] Y
Evaluate for other
Biopsy and TURBT causes and perform
random biopsies
)
) v ¥ ] v
Invasive lesion Lesion with absent
Carcinoma in-situ involving the muscular
muscular wall involvement
Intravesical BCG Surgery and Follow-up, if
and follow-up evaluation for compeltely
cystoscopy metastasis excised or
J TURBT, if not
completely
excised

Figure 5. Treatment algorithm for urinary bladder carcinoma.

Table 2. AJCC staging of urinary bladder malignancy—8th edition 4211

Stage TNM Category Description
0a Ta NO MO Non-invasive papillary carcinoma; No Iymph node involvement; No distant
metastasis
Ois Tis NO MO Carcinoma in-situ (“Flat-tumor”)
I T1 NO MO Tumor invasion into subepithelial connective tissue (lamina propria)
Il T2a NO MO Tumor invasion into superficial muscularis propria (inner half of detrusor muscle)
T2b NO MO Tumor invasion into deep muscularis propria (outer half of detrusor muscle)
A T3a NO MO Microscopic invasion of peri-vesical tissue
T3b NO MO Macroscopic invasion of peri-vesical tissue (extravesical mass)
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Stage TNM Category Description

T4a NO MO Tumor invades any of: prostatic stroma, seminal vesicles, uterus, vagina

Single regional lymph node involvement: peri-vesical, obturator, internal and external

T1-4a N1 MO -
iliac, or sacral lymph nodes
B T1-4a N2 or N3 N2—Multiple regional lymph node involvement; N3—Common iliac lymph node
MO involvement

IVA T4b Any N MO T4b—Tumor invasion into pelvic or abdominal wall

Anyl\;f\;y N MZla-Distant metastases to lymph nodes beyond common iliac arteries
VB Any'\;f\bny N M1b—Distant metastases to sites such as bones, liver or lungs
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