
113© Springer Nature Switzerland AG 2021 
H. Zhou et al. (eds.), Urinary Bladder Pathology, https://doi.org/10.1007/978-3-030-71509-0_9

Neuroendocrine Tumors 
of the Urinary Bladder

Ahmed N. Shehabeldin and Jae Y. Ro

Neuroendocrine tumors (NETs) are commonly 
found in the lung, gastrointestinal tract, and pan-
creas. NETs of the lung are classified as small 
cell neuroendocrine carcinoma (SCNEC), large 
cell neuroendocrine carcinoma (LCNEC), and 
typical and atypical carcinoid tumors. NETs of 
the gastrointestinal tract and pancreas are subdi-
vided based on their histological differentiation 
and Ki67 proliferation index into well-
differentiated neuroendocrine tumors (WDNETs) 
grades 1, 2, and 3 or poorly differentiated neuro-
endocrine carcinomas (NEC) including SCNEC 
and LCNEC.  In the urinary bladder, however, 
neuroendocrine neoplasms are classified into 
WDNETs, SCNEC, and LCNEC, in addition to 
paraganglioma [1]. The cell of origin of these 
tumors remains uncertain. Neuroendocrine cells 
found in the basement membrane of normal uro-
thelium or reactive urothelial epithelium may 
give rise to WDNETs, while less differentiated 
NETs, including SCNEC and LCNEC, seem to 
arise from divergent differentiation of urothelial 
carcinoma [2]. Paragangliomas are thought to 
arise from chromaffin cells in the autonomic gan-

glia of the urinary bladder wall [3]. NETs of the 
urinary bladder are listed in Table 9.1 with clini-
cal and pathologic features.

�Well-Differentiated Neuroendocrine 
Tumors

Although the use of the term “carcinoid tumor” 
to describe WDNETs in the urinary bladder has 
been discouraged by the World Health 
Organization (WHO) [1], this term is still fre-
quently used, especially when describing tumors 
with malignant features, such as “malignant 
carcinoid.”

�Epidemiology, Clinical Features, 
and Treatment

WDNETs of the urinary bladder are extremely 
rare, with fewer than 25 cases described in the lit-
erature [4]. Based on these few described cases, 
patient demographics are similar to those of uro-
thelial carcinoma. WDNETs of the urinary bladder 
typically arise in middle-aged to elderly men who 
are, in most cases, asymptomatic; the tumors are 
found incidentally on cystoscopy or imaging stud-
ies performed for other reasons. In some cases, 
patients may present with nonspecific symptoms 
of hematuria and irritative urinary symptoms or 
with obstructive symptoms if the tumor is located 
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in the bladder outlet or the urethra. WDNETs of 
the urinary bladder are not hormonally active in 
most cases, and carcinoid syndrome has not been 
reported in association with these tumors [5]. 
However, paraneoplastic syndrome, in the form of 
calcitonin-producing WDNET, has been reported 
[6]. The majority of urinary bladder WDNETs 
behave in a benign fashion; however, cases with 
aggressive local disease, lymph node and/or dis-
tant metastasis, and death due to the disease have 
been described [1, 5].

Cystoscopic transurethral resection of low-
grade WDNETs shows, in the few cases where 
long-term outcomes have been documented, no 
recurrence or disease progression [5]. For more 
aggressive disease, partial or radical cystectomy 
or cystoprostatectomy with systemic chemother-
apy may be required [7, 8].

�Pathologic and Immunohistochemical 
Features

On cystoscopic examination, most cases of 
WDNETs of the urinary bladder consist of small 
(0.1–1.2 cm) smooth-surfaced nodules or polyps 
with hyperemic mucosa located in the bladder 
neck or trigone area, although larger lesions (up 
to 5 cm) have been reported [7]. Histologically, 
WDNETs are usually located in the lamina pro-
pria. However, there are rare exceptions where 
the tumors involve the muscularis propria [9]. 
WDNETs demonstrate the typical pattern of 
carcinoid tumors found in other locations: tra-
becular, insular (Fig.  9.1a), pseudoglandular 
(Fig. 9.1b), or acinar architecture with frequent 
association with cystitis cystica and cystitis glan-
dularis [9]. The neoplastic cells of WDNETs 

a b

c

Fig. 9.1  (a) WDNET shows insular growth pattern with 
delicate fibrovascular stroma and artifactual stromal 
retraction (hematoxylin and eosin, 20x). (b) WDNET 
shows nested pattern with focal pseudoglandular architec-

ture (hematoxylin and eosin, 100x). (c) WDNET cells 
have abundant amphophilic cytoplasm, bland nuclei with 
speckled chromatin, inconspicuous nucleoli, and no mito-
ses. Necrosis is not seen (hematoxylin and eosin, 200x)

A. N. Shehabeldin and J. Y. Ro
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have abundant amphophilic granular cytoplasm 
(reminiscent of Paneth cells), bland nuclei with 
speckled chromatin, and absent to inconspicuous 
nucleoli. Occasionally, atypical cells with large 
nuclei and conspicuous nucleoli can be seen. 
Mitoses are rare, and necrosis is generally absent 
(Fig.  9.1c). Although no defined criteria have 
been proposed for malignancy, malignant carci-
noid tumors of the urinary bladder have been 
reported in the literature. In one case, transmural 
extension, serosal infiltration, and lymph node 
metastasis were seen [7]. In other cases, distant 
metastasis to the lungs and bones have been 
reported [8].

Urinary bladder WDNETs stain with com-
monly used neuroendocrine markers [synapto-
physin, chromogranin, neuron-specific enolase 
(NSE), CD56, and CD57]. Additionally, some 
tumors show positive staining with c-Kit (CD117), 
cytokeratin-7, uroplakin, and thyroid transcrip-
tion factor (TTF-1) [2, 5, 10]. Also, staining of the 
tumor cells with prostate acid phosphatase (PAP) 
presents a potential diagnostic pitfall where 
WDNETs can be confused with prostatic origin 
tumors. The lack of staining with other prostate-
specific markers, including prostate-specific anti-
gen (PSA) and NKX3.1, can be used to distinguish 
these entities [9].

In urinary bladder WDNETs, no further clas-
sification into grade 1, grade 2, and grade 3 based 
on a number of mitoses and Ki-67 proliferation 
index is officially recommended.

�Small Cell Neuroendocrine 
Carcinoma

�Epidemiology, Clinical Features, 
and Treatment

Previously known as oat cell carcinoma, SCNEC 
of the urinary bladder is more common than 
WDNET and LCNEC; however, it still only 
accounts for less than 1% of urinary bladder 
tumors [11], with approximately 500 new cases 
per year [2].

SCNECs of the urinary bladder, distinct from 
pulmonary SCNECs, are usually present as a 

combined form with urothelial carcinoma and 
SCNEC, and pure SCNECs are relatively rare. 
SCNECs typically affect older males with a his-
tory of smoking. Hematuria is the most com-
monly presenting symptom; irritative and 
obstructive symptoms are less commonly 
observed [11, 12]. Features of paraneoplastic 
syndrome, in the form of humoral hypercalcemia 
of malignancy secondary to the production of 
parathyroid hormone-related protein, have been 
observed [13]. Although urinary bladder SCNEC 
tends to have better prognosis than SCNEC of the 
lung or prostate [4], neuroendocrine differentia-
tion of urothelial carcinoma confers a worse 
prognosis, with earlier distant metastases, than 
does conventional urothelial carcinoma [14, 15]. 
However, when SCNEC is compared to conven-
tional urothelial carcinoma at similar stage, there 
is no difference in survival [16]. The 5-year 
cancer-specific survival rate for SCNEC is 
14–16% [17, 18].

Surgical management with cystectomy has an 
important role in the management of patients 
with urinary bladder SCNEC, unlike SCNEC of 
the lung [11, 19–23]. SCNEC patients who 
receive chemotherapy, radiation therapy, and cys-
tectomy achieve the best overall survival and 
cancer-specific survival outcomes compared to a 
single therapeutic modality [24]. Few cases of 
SCNEC arising in the ureter or the urethra have 
been reported in the literature, with similar histo-
logical features to SCNEC of the urinary bladder 
[25–27].

�Molecular Genetics

These tumors are thought to arise from divergent 
differentiation of multipotent stem cells in the 
urothelial lining. This theory is supported by the 
exceedingly rare incidence of pure SCNEC of the 
urinary bladder and because these tumors are 
usually found in association with either urothelial 
carcinoma, squamous cell carcinoma, adenocar-
cinoma, or sarcomatoid carcinoma [11, 28–30]. 
In a series of 51 patients with SCNEC of the uri-
nary bladder, the majority of cases had urothelial 
carcinoma; few patients had adenocarcinoma or 

9  Neuroendocrine Tumors of the Urinary Bladder
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squamous cell carcinoma components, and only 
12% had pure SCNEC without other carcinoma 
components [31]. Additional studies demon-
strated a common clonal origin of coexisting uro-
thelial carcinoma and SCNEC, further 
substantiating the divergent differentiation model 
of SCNEC development. SCNEC of the urinary 
bladder shares common molecular aberrations 
with SCNEC of pulmonary origin. Deletions in 
4q, 5q, 10q, and 13q; DNA gains in 5p, 6p, 8q, 
and 20q; and loss of heterozygosity in 3p25–26, 
9p21, 9q32–33, and 17p13 have all been shown 
to lead to activation of oncogenes or suppression 
of tumor suppressor genes in SCNEC of the uri-
nary bladder [32, 33]. Alteration in the tumor 
suppressor genes, RB1 and TP53, are found in 
90% of SCNEC cases of the urinary bladder [16, 
34]. However, alterations in these two genes are 
also prevalent in conventional high-grade urothe-
lial carcinomas, which may lead to the conclu-
sion that these mutations lead to the development 
of invasive tumors rather than drive neuroendo-
crine differentiation [35]. Activating mutations in 
TERT promoter gene are found in urinary blad-
der SCNEC and conventional urothelial carci-
noma, but not lung or prostate SCNEC, further 
supporting the divergent differentiation model of 
SCNEC of the urinary bladder [36].

�Pathologic Features

On cystoscopic examination, SCNEC can origi-
nate from anywhere in the urinary bladder, 
including urachal remnants. SCNEC has similar 
cystoscopic and gross pathologic features to uro-
thelial carcinoma, with a polypoid, nodular, or 
ulcerated appearance; however, muscular and 
perivesical fat invasion is more commonly seen 
in SCNEC [4, 11, 37].

Histological examination shows the classical 
features of SCNEC in other organs, with mor-
phologic triads: (1) small size of tumor cell nuclei 
(less than three resting lymphocytes (<20 
microns); (2) scanty cytoplasm with overlapping, 
small, round to oval hyperchromatic nuclei and 
nuclear molding; and (3) speckled or “salt and 
pepper” chromatin pattern with no or inconspicu-

ous nucleoli (Fig. 9.2a). In addition to these fea-
tures, SCNECs always show a high mitotic rate 
(>10 mitoses/10 high-power fields) and single-
cell necrosis or large areas of geographic necrosis 
(Fig. 9.2b and c). When small cell tumors do not 
show a high mitotic index and/or areas of necro-
sis, the diagnosis of SCNEC should be reserved 
for other ancillary diagnostic tests. Smudged, 
deeply basophilic material deposited in the blood 
vessels surrounding the tumor cells (Azzopardi 
phenomenon) can be observed. Most cases show 
lymphovascular and muscularis propria invasion 
[11, 14]. Coexisting non-small cell carcinoma 
components can be difficult to establish on biopsy 
specimens; however, resection specimens should 
be thoroughly sampled to look for more differen-
tiated invasive urothelial carcinoma or urothelial 
carcinoma in situ (Fig. 9.3a and b).

In cases with crush artifacts or poorly pre-
pared sections, non-small cell carcinoma may 
mimic SCNEC.  In such cases, immunohisto-
chemistry should be utilized to properly classify 
the tumor, as the classification has significant 
management implications.

�Immunohistochemical Features

SCNEC of the urinary bladder typically expresses 
markers of epithelial and neuroendocrine differ-
entiation. A panel of NSE, CD56, synaptophysin 
(Fig. 9.3c), and chromogranin (Fig. 9.3d) is typi-
cally used to demonstrate neuroendocrine differ-
entiation. These neuroendocrine markers are not 
always expressed in SCNECs, and diagnosis can 
be based solely on examination of hematoxylin- 
and eosin-stained sections [1, 11, 14, 28]. 
Insulinoma-associated protein 1 (INSM1) is a 
recently described driver of neuroendocrine dif-
ferentiation and a marker that has high sensitivity 
and specificity to neuroendocrine tumors and has 
been recently reported to be positive in 87% of 
SCNECs of the urinary bladder [38, 39]. 
Epithelial markers show variable positivity, with 
cytokeratin 7 (Fig.  9.3e), epithelial membrane 
antigen (EMA), cytokeratin AE1/AE3, and cyto-
keratin CAM 5.2 (perinuclear dot-like positivity) 
(Fig. 9.3f) seen in the majority of cases and cyto-

A. N. Shehabeldin and J. Y. Ro



119

a b

c

Fig. 9.2  (a) SCNEC cells have small nuclei, scanty cyto-
plasm, nuclear molding, and speckled chromatin pattern 
with no to inconspicuous nucleoli (hematoxylin and 

eosin, 100x). (b) SCNEC show large areas of geographic 
necrosis (hematoxylin and eosin, 40x). (c) SCNEC shows 
high mitotic activity (hematoxylin and eosin, 200x)

Fig. 9.3  (a) SCNEC (deeper in the urinary bladder wall) 
coexists with urothelial carcinoma in situ (on the surface) 
(hematoxylin and eosin, 40x). (b) SCNEC coexists with 
conventional invasive high-grade urothelial carcinoma 
(hematoxylin and eosin, 100x). (c–g) The conventional 
urothelial component from Fig. 9.3b shows positive mem-
branous and cytoplasmic staining with CAM 5.2, CK7, 

and CK20 and no staining with NE markers. The SCNEC 
component shows cytoplasmic staining with synaptophy-
sin but no staining with chromogranin. The cytokeratins 
show perinuclear dot-like positivity with CAM 5.2 and 
CK7 and no staining with CK20. ((c) synaptophysin, 
100x; (d) chromogranin, 100x; (e) cytokeratin 7, 200x; (f) 
cytokeratin CAM 5.2, 200x; and (g) cytokeratin 20, 200x)

a b
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c d

Fig. 9.3  (continued)

keratin 34βE12 in less than half of the cases [11, 
14, 15, 28–31, 40–42]. Cytokeratin 20, which is 
commonly positive in urothelial carcinoma, is 
typically negative in SCNEC [2] (Fig.  9.3g). 
GATA3, a marker of conventional urothelial car-
cinoma, can be seen focally to diffusely positive 
in approximately one-third of SCNEC; however, 

this marker should be used with caution in cases 
of metastatic SCNEC, as lung origin tumors can 
show focal GATA3 expression in a minority of 
cases [43]. Uroplakin II and III, other known uro-
thelial markers, mostly do not stain SCNEC [44]. 
TTF-1 is a marker classically thought to be lung- 
and thyroid-specific but is also expressed in up to 
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50% of SCNEC of the urinary bladder [1, 11, 45]. 
Detected expression of somatostatin receptors 
(SSTRs) type 2A and type 4  in SCNEC of the 
urinary bladder has been documented [46]. 
Varying rates of positivity for P53, P16, epider-
mal growth factor receptor (EGFR), and c-Kit 
(CD117) immunohistochemical staining have 
been documented [11]. Aberrant regulation of 
CD44 expression, a cell-cell and cell-matrix 
adhesion molecule, has been correlated with 
aggressive and metastatic variants of some 
tumors. The glycoprotein product of the v6 splice 
variant of CD44 (CD44v6) can be utilized to dis-
tinguish poorly differentiated urothelial carci-
noma from SCNEC.  Poorly differentiated 
urothelial carcinoma cases will show positive 
staining with CD44v6, while no staining is typi-
cally seen in SCNEC [47]. Differentiating 
between primary SCNEC of the urinary bladder 
and SCNEC arising in the prostate and involving 
the urinary bladder has important clinical impli-
cations. In most cases, the presence of a more dif-
ferentiated, non-neuroendocrine carcinoma 
component helps in determining the origin of the 
SCNEC. However, in cases of pure SCNEC, dis-
tinguishing urothelial from prostatic origin can 
be challenging. In such cases, correlation with 
the clinical and imaging findings, in addition to 
immunohistochemistry, is required. PSA and 
PAP expression can be lost in prostatic SCNEC, 
but not in the more differentiated prostatic adeno-
carcinoma components. Thus, PSA,PAP, and 
NKX3.1 staining can be valuable differentiation 
tools [2, 48, 49]. Additionally, homeobox B13 
(HOXB13) has been reported to be a specific and 
sensitive prostate marker that can be used, espe-
cially in poorly differentiated NETs [50].

�Large-Cell Neuroendocrine 
Carcinoma (LCNEC)

Limited data is available regarding the cell of ori-
gin of this type of tumors; however, it is believed 
that LCNEC arises from similar pathways to 
SCNEC [2, 28].

�Epidemiology, Clinical Features, 
and Treatment

LCNEC of the urinary bladder is rare, with fewer 
than 30 cases reported in the literature [51]. 
These tumors have a predilection to older males 
and generally have aggressive biological behav-
ior and poor prognosis. Cases with pure LCNEC 
histology have a worse prognosis than cases 
where more conventional urothelial carcinoma is 
seen in combination with LCNEC [2, 51, 52]. 
Octreotide scanning commonly detects more dif-
ferentiated NETs, but is not typically useful in 
detecting LCNEC.  Thus, more conventional 
imaging modalities, like contrast-enhanced CT 
and PET/CT scans, are used in staging and 
in  localizing distant metastasis [19]. Given the 
rarity of this tumor, treatment plans are based on 
extrapolation from the literature about pulmo-
nary LCNEC [52].

A single case of primary LCNEC of the ureter 
has been reported. The tumor showed pure 
LCNEC morphology and stained with 
neuroendocrine markers and cytokeratin, but not 
with uroplakin or TTF-1 [53].

�Pathologic and Immunohistochemical 
Features

Similar to LCNEC in the lung, microscopic 
examination of LCNEC of the urinary bladder 
shows neuroendocrine morphology, such as 
organoid nesting, trabecular growth, rosette-like 
structures, and peripheral palisading patterns 
with comedo-type central necrosis. The tumor 
cells are large and polygonal with low nuclear-
cytoplasmic ratio, pleomorphic nuclei, coarse 
chromatin, and prominent nucleoli [54] 
(Fig. 9.4a). Mitoses and necrosis are more pro-
nounced in LCNEC than in SCNEC [2]. Like 
SCNEC, mixed histology with LCNEC and uro-
thelial, squamous, adenocarcinoma, or sarcoma-
toid carcinoma are commonly encountered [21]. 
Pure LCNEC is extremely rare. Like other tumors 
with neuroendocrine features, synaptophysin 
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(Fig.  9.4b), chromogranin, CD56, and NSE are 
usually positive in these tumors, along with epi-
thelial markers like cytokeratin AE1/AE3, cyto-
keratin CAM 5.2, and EMA.  Unlike SCNEC, 
LCNEC of the urinary bladder are not TTF-1-
positive [54]. Of note, chromogranin is less sen-
sitive in LCNEC than in SCNEC in the urinary 
bladder [2]. The exceptionally high Ki-67 index 
in LCNEC (>95% in some cases), along with 
positive staining with neuroendocrine markers, 
serves to confidently distinguish this entity from 
urothelial carcinoma [54, 55].

The molecular alterations that occur in 
LCNEC of the urinary bladder have not been 
studied. Common molecular alterations seen in 
LCNEC of pulmonary origin, especially those 
with targetable mutations like EGFR, should be 
examined in these tumors [56].

�Paraganglioma

Extra-adrenal paraganglioma, also known as 
extra-adrenal pheochromocytoma, is a relatively 
rare neuroendocrine tumor that arises from chro-
maffin cells in the autonomic ganglia. In the gen-
itourinary tract, paraganglioma is most common 
in the bladder but has been reported in the kidney, 
renal pelvis, ureter, urethra, prostate, spermatic 
cord, and seminal vesicles [3, 57–64].

�Epidemiology, Clinical Features, 
and Treatment

Despite being the most common site of paragan-
glioma in the genitourinary tract, urinary bladder 
paragangliomas represent less than 0.6% of uri-
nary bladder tumors. Unlike other tumors with 
neuroendocrine differentiation in the urinary 
bladder, younger females are more likely to 
develop paragangliomas of the urinary bladder, 
with a 1:3 male-to-female ratio and a mean age of 
45 years [65]. These tumors are either found inci-
dentally on imaging or cystoscopy or present 
with the classic symptoms of hypertension, 
hematuria, and micturition syncope in only half 
of the cases, with paroxysmal palpitation and dia-
phoresis less commonly seen [19, 66–72].

About two-thirds of the paragangliomas aris-
ing in the genitourinary tract are sporadic, and 
one-third are seen in association with inherited 
disorders, including germline mutation in succi-
nate dehydrogenase B (SDHB), von Hippel-
Lindau disease (VHL), type 1 neurofibromatosis 
(NF-1), Carney triad, multiple endocrine neopla-
sia type 2A (MEN 2A) and 2B (MEN 2B), and 
familial paraganglioma syndrome [3, 73–76].

CT and MRI scans can be used to detect para-
gangliomas, but both have a lower sensitivity and 
specificity than radioisotope scanning with 
131Iodine metaiodinebenzylguinidine (MIBG) 

a b

Fig. 9.4  (a) LCNEC shows large and polygonal tumor 
cells with low nuclear-cytoplasmic ratio, polymorphic 
nuclei, coarse chromatin, and focal prominent nucleoli 

(hematoxylin and eosin, 100x). (b) LCNEC shows cyto-
plasmic staining with synaptophysin (100x)
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[66, 67, 77, 78]. Complete surgical resection is 
the mainstay of treatment in genitourinary para-
gangliomas [66, 67, 73, 77, 79–81].

Although the majority of paragangliomas 
have good prognosis and are considered benign, 
malignant features, defined by metastasis or 
extensive local disease (i.e., deep local invasion 
or invasion of adjacent structures, lymph nodes, 
or distant metastases), are seen in 15–20% of 
cases. Tumors associated with mutations in 
SDHB are more likely to show malignant charac-
teristics [2, 65, 73, 82–84].

�Pathologic and Immunohistochemical 
Features

Urinary bladder paragangliomas grossly appear 
as solitary, well-circumscribed, intravesical exo-
phytic, or intramural nodules that is 2–5  cm in 
greatest dimension (Fig.  9.5a). The ubiquitous 
nature of paraganglia in the bladder makes stag-
ing such tumors difficult, as paragangliomas aris-
ing in the paraganglia present in the muscular 
wall should not be interpreted as a muscle-
invasive tumor (Fig. 9.5b).

Fig. 9.5  (a) Primary urinary bladder paraganglioma 
forms a well-circumscribed submucosal nodule (hema-
toxylin and eosin, 20x). (b) Primary urinary bladder para-
ganglioma grows in the muscularis propria. As paraganglia 
are ubiquitously present in the urinary bladder wall, this 
should not be interpreted as muscle invasiveness (hema-
toxylin and eosin, 20x). (c) Primary urinary bladder para-
ganglioma shows polygonal cells with finely granular 
amphophilic cytoplasm and ovoid nuclei embedded in a 

richly vascularized stroma (hematoxylin and eosin, 100x). 
(d) Primary urinary bladder paraganglioma cells show 
nuclear atypia with nuclear pleomorphism and hyperchro-
masia (hematoxylin and eosin, 100x). (e) Primary urinary 
bladder paraganglioma shows nuclear staining with 
GATA3 (100x). (f) Primary urinary bladder paragangli-
oma shows cytoplasmic granular staining with synapto-
physin (100x)

a b

c d
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Histologically, paragangliomas show the charac-
teristic “zellballen” morphology of paragangliomas 
elsewhere, with polygonal cells that have finely 
granular amphophilic cytoplasm and ovoid nuclei 
embedded in a richly vascularized fibrous stroma 
(Fig. 9.5c). Nuclear pleomorphism and hyperchro-
masia (Fig.  9.5d), occasional mitotic figures, and 
focal neuroblastic or ganglioneuromatous differen-
tiation can be seen, but no correlation has been 
shown between these parameters and the malignant 
potential of the tumor [19, 67, 68, 74, 85, 86].

Although the diagnosis of paraganglioma can 
be readily rendered on hematoxylin- and eosin-
stained sections, immunohistochemical stains 
may be needed for diagnosis in some cases. 
Bladder paraganglioma can have a histological 
resemblance to nested variant of urothelial carci-
nomas or urothelial carcinoma with neuroendo-
crine differentiation, especially on transurethral 
resection of bladder tumor (TURBT) specimens. 
In these cases, the presence of clusters of epithe-
lioid tumor cells with intact normal-appearing 
urothelium should raise the possibility of para-
ganglioma. Additionally, cytokeratin and P63 
positivity can be used to rule out paraganglioma, 
as paragangliomas are usually negative for cyto-
keratin and P63. On the other hand, GATA3, 
which is typically a urothelial marker, is positive 
in up to 89% of paraganglioma cases (Fig. 9.5e). 
This poses a potential pitfall of misdiagnosing 

paraganglioma as urothelial carcinoma based on 
GATA3 positivity [87–92].

Like other tumors of neuroendocrine origin, 
synaptophysin (Fig.  9.5f), chromogranin, and 
CD56 are positive in paraganglioma; S-100 and 
SOX10 highlight the sustentacular cells in para-
ganglioma, but not the polygonal cells, which 
helps in distinguishing paraganglioma from gran-
ular cell tumor of the bladder or melanoma [93]. 
The use of SDHB immunostain can be used to 
predict biological behavior. Subsequent muta-
tional analysis can also be performed on cases 
that show loss of staining with SDHB immunos-
tain [60, 82]. Also see “Paraganglioma” in Chap. 8, 
Mesenchymal Tumors.

�Summary

Although NETs of the bladder are rare, proper rec-
ognition of NETs is clinically important, because 
SCNEC and LCNEC are highly malignant and 
require different treatment protocols than those for 
conventional urothelial carcinoma. Carcinoid 
tumors and paragangliomas, on the other hand, 
generally have benign and indolent clinical courses, 
though malignant behavior may sometimes be 
observed. To make a correct diagnosis of NETs, 
proper recognition of morphology with judicious 
immunohistochemical stain selection is required.

e f

Fig. 9.5  (continued)
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