
RESEARCH

Immunohistochemical Profile of Urothelial and Small Cell
Carcinomas of the Bladder

Ma Jesús Fernández-Aceñero & Sharon Córdova &

Félix Manzarbeitia & Camino Medina

Received: 27 May 2010 /Accepted: 24 November 2010 /Published online: 4 January 2011
# Arányi Lajos Foundation 2011

Abstract Small cell carcinoma of the bladder is an
uncommon and rather aggressive bladder tumor, represent-
ing less than 1% of all vesical tumors. Small cell carcinoma
of different organs has been shown to express markers of
neuroendocrine differentiation, and also thyroid transcrip-
tion factor 1 (TTF-1). TTF-1 is a transcription factor and its
expression has been shown mainly in pulmonary small cell
carcinomas and adenocarcinomas and in thyroid tumors.
Although it was initially proposed as a useful marker to
delineate the origin of metastatic adenocarcinomas from the
lung, its expression is being increasingly reported in tumors
from different origins. The goal of this review is to analyse
the immunohistochemical profile of small cell carcinoma of
the bladder and to compare it to classical urothelial cell
carcinomas. With this aim we have reviewed the small cell
bladder carcinomas diagnosed in a single tertiary hospital in
Madrid (Fundación Jiménez Díaz) in the last 12 years. We
have found 6 pure small cell carcinomas and performed a
wide panel of immunohistochemistry, including cytoker-
atins 7 and 20, enolase, chromogranin, synaptophysin,
CD56 and TTF-1 to these tumors and also to 30 high grade
urothelial cell carcinomas of usual type. Only one of our

small cell carcinoma cases showed positivity for TTF-1,
while five expressed CD56 and four neuron-specific
enolase. None of our cases expressed cytokeratin 20 or 7.
To our surprise we found a case of conventional urothelial
cell carcinoma expressing focally TTF-1. These results are
in accordance with the current literature, although our rate
of TTF-1 expression (16.6%) is on the low end of the
spectrum.
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Introduction

Small cell carcinoma of the bladder is a rare aggressive
neoplasm, comprising less than 1% of all bladder carcino-
mas in most series [1, 2]. These tumors are morphologically
identical to their more common pulmonary counterparts and
a neuroendocrine origin has been postulated [3]. The
frequent association with otherwise usual urothelial cell
carcinomas has led some authors to postulate a common
origin for both tumors, suggesting small cell presence only
represents a dedifferentiation within urothelial cell lesions
[4]. Most reports agree that these tumors behave aggre-
sively and can kill the patient despite therapy, most like its
pulmonary counterpart. Several studies have analysed the
immunohistochemical profile of small cell carcinomas of
the bladder [5, 6] and showed a variable rate of positivity
for neuroendocrine markers and thyroid transcription factor
1 (TTF-1). The aim of the present study is to review our
experience with small cell carcinomas of the bladder and to
compare them with usual urothelial cell carcinomas.
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Material and Methods

We have reviewed the electronic files of the Department of
Surgical Pathology of the Fundación Jiménez Díaz Hospital
in Madrid (Spain). It is a tertiary hospital covering an
approximate population of 350,000 people living in Madrid
metropolitan area. During the period between 1997 and
2009 we have found 987 samples of urothelial carcinomas
and 6 of them (0.6%) were pure small cell carcinoma with
no foci of typical urothelial cell carcinoma. We have
reviewed the clinical files from our patients to determine
outcome and we have also performed immunohistochemis-
try on paraffin-embedded archival tissue from the tumors
and also from 30 classical urothelial cell high grade pT2
carcinomas (Fig. 1a and b). The immunohistochemical
panel included cytokeratins 7 and 20 (markers for urothelial
cell tumors); enolase, chromogranin, synaptophysin and
CD56 (markers for neuroendocrine differentiation) and
TTF-1 (all reagents from Dako, Denmark). All the
immunohistochemical reactions were performed with an
automated system (Autostainer, Dako, Denmark) with
antigen retrieval.

Results

Table 1 summarizes the demographic data of the small cell
carcinoma patients and Table 2 summarizes the immuno-

histochemical results for both small cell and classical
urothelial cell carcinomas (Figs. 2a and b and 3a and b).
It can be noted that most cases in the small cell group
behaved very aggressively and killed the patient in a
median time of 7.5 months (range: 3–13). Most patients
were men and the mean age was 61 years for the whole
series (range 44–73). These demographic data are in
complete accordance with those described in the world
literature regarding this tumor. We only had information
regarding smoking in four of the cases and three of them
were active cigarette smokers and one was a former smoker
for 1 year.

Immunohistochemistry allows a clearcut distinction
between these two lesions for urothelial cell carcinomas
express cytokeratins 7 and/or 20 and show no expression of
the markers of neuroendocrine differentiation, while the
opposite holds true for small cell carcinomas, which have
never expressed cytokeratin 20. All our cases, but one, have
expressed at least one of the neuroendocrine differentiation
markers, mainly CD56. One case was negative for all the
imunohistochemical markers, but it was showed to express
p53 in a wide and diffuse manner.

TTF-1 expression rate has been low in our small cell
carcinomas. The rates of positivity have widely varied in
the literature from 7% to 50%, and our results seem to be

Table 1 Demographic data of our patients

Number Age Sex Outcome

1 66 Male DOD (3 mo)

2 73 Male AWD

3 60 Male DOD (13 mo)

4 57 Female LFU

5 44 Male DOD (6 mo)

6 66 Male DOD (9 mo)

DOD death of disease; LFU lost during follow-up; AWD alive with
disease; Mo. months

Fig. 1 a Medium power view
of a small cell bladder carcino-
ma. Note the lack of cytoplasm
in the cells, the dark small nuclei
and the necrotic debris on the
background. b Medium power
view of a urothelial cell high
grade carcinoma infiltrating the
smooth muscle layer (both
hematoxylin-eosin, × 200)

Table 2 Summary of immunohistochemical results

Immunohistochemical
marker

Small cell carcinoma
(% of positive cases)

Urothelial cell
carcinoma
(% of positive cases)

CD56 5/6 (83.3%) 0/30 (0%)

Synaptophysin 4/6 (66.7%) 0/30 (0%)

TTF-1 1/6 (16.7%) 1/30 (3.3%)

CK20 0/6 (0%) 27/30 (90%)

CK7 3/6 (50%) 20/30 (66.7%)

Chromogranine 3/6 (50%) 0/13 (0%)

Enolase 4/6 (66.7%) 0/13 (0%)

TTF-1 thyroid transcription factor 1; CK 20 cytokeratin 20; CK7
cytokeratin 7
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on the low range of this spectrum. To our surprise, we have
found a definite, despite focal, positivity for TTF-1 in an
otherwise conventional cytokeratin 20 expressing urothelial
cell carcinoma, what represents a rather novel finding.

Discussion

Small cell carcinoma is a rather aggressive and infrequent
type of bladder tumor [1, 2, 7]. The largest series of patients
reported has followed 64 patients from different hospitals
all over the world and confirms a survival of few months
after diagnosis and an advanced stage at diagnosis [8].
Prognosis does not seem to be changed by therapy and
patients undergoing cystectomy have died of disease after a
similar median time to non operated patients.

Many studies have analyzed the possible origin of this
neoplasia and some clonal-based ones seem to indicate that
small cell carcinoma shares a common origin with
urothelial cell carcinoma as they share many molecular
abnormalities [4, 9]. Recent reports have analysed the role
of some growth factors in these tumors, mainly EGFR, but
have failed to show either prognostic or pathogenic
significance of its expression [10].

Small cell carcinoma is most frequently found in the
lungs, mainly of chronic smokers and is usually a lethal and
rapidly evolving disease. However, there are many reports
on small cell carcinoma in extrapulmonary locations. These
have included the breast, [11] the uterine cervix, the

gastrointestinal tract, the liver, [12] and many other organs
[3, 13]. In a large review of 9 cases of small cell carcinoma
of the breast by Shin et al. [9] prognosis was not as dismal
in other locations; behaviour of small cell carcinoma might
therefore vary according to the location of the lesions.

Thryoid transcription factor 1 (TTF-1) is a 38 kD
homeodomain containing transcription factor, expressed in
the thyroid, in some lung cells (mainly Clara cells and type
II pneumocytes) and in certain brain areas [5]. TTF-1 has
been identified by immunohistochemistry in most small cell
and adenocarcinomas of the lung and has even been
proposed as an specific marker to determine the origin of
metastasis from these tumor types to distant organs.
However, this alleged specificity of TTF-1 for lesions of
pulmonary and thyroid origin is being increasingly ques-
tioned. In 2000 Ordoñez [13] reported the first series of
patients [14] with extrapulmonary small cell carcinomas
comparing expression of TTF-1 with pulmonary ones. He
found that 96% of lung small cell carcinomas expressed
TTF-1 as compared with only 5 of 54 extrapulmonary ones,
including vesical, prostatic and gastrointestinal cases. He
postulated TTF-1 could serve as a useful marker to
determine pulmonary origin of metastasis from small cell
carcinomas. However, subsequent reports by Cheuk [15]
and Agoff [3] did not support this hypothesis. Cheuk found
TTF-1 positivity in 42% (21/50) of his extrapulmonary
small cell carcinomas, including two bladder ones. He
concluded that TTF-1 could not be relied on to determine
the origin of small cell carcinomas.

Fig. 2 a Immunohistochemical
expression of CD56 in small cell
carcinoma. b Immunohisto-
chemical expression of cytoker-
atin 20 in urothelial cell
carcinoma (both immunohisto-
chemistry for CD56 [a] and CK
20 [b], Dako, Denmark, ×200)

Fig. 3 a Immunohistochemical
expression of TTF-1 in small
cell carcinoma. Note wide
diffuse nuclear positivity
contrasting with the focal and
less intense positivity found in
one case of urothelial cell
carcinoma b (both
immunohistochemistry for
TTF-1, Dako, Denmark, × 200)
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TTF-1 seemed to remain a useful tool for the diagnosis
of lung adenocarcinomas, but a recent report by Siami et al.
[16] has also rendered doubts on this, for they have shown
TTF-1 immunoreactivity in 6/32 (19%) endometroid
endometrial carcinoma independently of the differentiation
grade, in 1/28 (4%) of undifferentiated adenocarcinoma of
the uterine cervix and in 3/13 (23%) serous carcinomas of
the uterine corpus. Although these results should be
confirmed in larger series of patients, it seems that TTF-1
expression can also be found with some frequency in
adenocarcinomas of other origins. In this sense, the
surprising identification of TTF-1 focal positivity in one
urothelial carcinoma in our series seems to confirm the
possible aberrant expression of TTF-1 in tumors of different
locations. We have not found any reference to this
positivity in the world literature. In the series of 44 bladder
small cell carcinomas by Jones et al. [5] they report that
they found no TTF-1 positivity in the areas of classical
urothelial cell carcinomas found adjacent to the small cell
lesions in 50% of their cases. We have only found a recent
report of the coexpression of cytokeratin 20 and TTF-1 in a
cutaneous metastasis from a large cell neuroendocrine
carcinoma of vesical origin [16]. Our case expressed
cytokeratin 20 and none of the neuroendocrine markers
analysed in our series, so we cannot consider it a
neuroendocrine tumor. It remains to be shown in other
larger series whether TTF-1 is aberrantly expressed in high
grade urothelial cell carcinomas. TTF-1 is still useful for
the differential diagnosis of cutaneous metastasis from
small cell tumors of any origin and Merkel cell carcinoma,
for all the studies performed seem to confirm the latter is
consistently negative for TTF-1 [17].

As for the other markers performed in our cases, the
immunohistochemical profile confirms the neuroendocrine
nature of small cell carcinomas of the bladder. In a recent
report by Alijo et al. [6] on 44 small cell and two large cell
undifferentiated carcinomas of the bladder, they found
TTF-1 expression in 25% of the small cell tumors, while
synaptophysin was positive in 50% and enolase in 80%.
They did not include CD56. In our series CD56 was
positive in all the cases, but one. The small cell carcinoma
with no positive reactivity for any of the analysed markers
showed positivity for p53 in 100% of the tumor cells and
run an accelerated course, with the patient dying of disease
in 3 months.

In summary in this report we comment on the
immunohistochemical profile of pure small cell carcino-
ma. Cytokeratin negativity and CD56 expression can,
apart from the histopathological features, confirm diag-
nosis in doubtful cases. Some bladder small cell
carcinomas express TTF-1, and the bladder should be
taken into account as another possible source of
metastasis from small cell carcinoma expressing this

marker. In our series we have also found the rather
infrequent expression of TTF-1 in a typical urothelial cell
carcinoma, which should be confirmed in larger series.
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