
Abstract

Bladder cancer can be classified histologically as urothelial or
non-urothelial. Urothelial cancer has a propensity for divergent
differentiation, which has increasingly been recognized in recent
years due to heightened awareness and improved immunohisto-
chemistry techniques. Furthermore, the recent World Health
Organization classification of urothelial cancers improved clarity
on this issue, with its listing of 13 histologic variants of urothelial
cancer. The divergent differentiation patterns include, amongst
others, squamous, glandular, micropapillary, nested, lymphep-
ithelioma-like, plasmacytoid and sarcomatoid variants of urothe-
lial cancer. Attempts to quantify the amount of divergent differ-
entiation present, such as using the nonconventional differentiation
number, have been made recently, which will improve the ability
to compare publications from different centres. Genetic-based
studies have indicated that the histologic variants of urothelial
cancer arise from a common clonal precursor. Mostly, the cur-
rent evidence suggests that urothelial cancer with divergent dif-
ferentiation has a worse prognosis when compared with pure urothe-
lial cancer. This article will review the current literature on variant
histologies of urothelial cancer, and well as new developments
in pure squamous cell carcinoma, small cell carcinoma and ade-
nocarcinoma of the bladder. 
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Introduction

The spectrum of bladder cancer is quite diverse, with urothe-
lial cancer making up the vast majority.1,2 Bladder cancer
is the sixth most common cancer in Canada, and the ninth
leading cause of cancer mortality, with 1800 deaths esti-
mated in 2008.3 Urothelial cancer, which represents more
than 90% of bladder cancers, is mostly found in its pure
form. However, urothelial cancer is known to show vari-
ant histologic features, otherwise known as divergent dif-
ferentiation (Table 1),4 with estimates ranging from 7% to
81% in series specifically reporting the differentiation patterns
of urothelial cancer.5-7 The large variation in the reported inci-
dence of divergent differentiation (mixed histologic fea-
tures) is likely due to differences in sampling techniques
and improved accuracy with recognition in recent years of

the possibility that outcomes may be related to histologic
subtypes present within the specimen, even in small areas.7

Kassouf and colleagues analyzed the predictors of survival
for a cohort of patients with node-positive urothelial can-
cer who had undergone neoadjuvant chemotherapy. The
authors found that on multivariate analysis histologic type
(pure urothelial versus urothelial with mixed histologic fea-
tures) remained a significant independent predictor of over-
all survival as well as recurrence-free survival.8

In recent years, attempts have been made to quantify
the amount of divergent differentiation seen within a urothe-
lial carcinoma.5,7 Does divergent differentiation within a
urothelial bladder cancer affect outcomes? This is the key
question for clinicians and the focus of this review. Patients
with non-urothelial primary bladder cancer, such as pure
squamous cell carcinoma, pure bladder sarcoma or pure
adenocarcinoma, are known to have different outcomes,9,10

and hence different management, when compared to urothe-
lial carcinoma. It is unclear whether this result extends to
urothelial cancer patients with divergent differentiation.
Until recently, the body of opinion has been that squamous
or glandular divergent differentiation are not clinically impor-
tant as the prognosis is not affected.11,12 This article will
review the current literature on variant histologies of urothe-
lial cancer and new developments in pure squamous cell
carcinoma, small cell carcinoma and adenocarcinoma of
the bladder. 

Variant urothelial histology noted at transurethral
resection
In a study of 165 transurethral resections, Billis and colleagues
noted that 7% of patients showed squamous or glandular
differentiation.6 These patients had statistically significant
higher clinical stage at presentation, with none of the patients
having superficial disease at presentation. A larger study by
Wasco and colleagues, of 448 transurethral resections, found
that 25% of patients had divergent differentiation, of which
all were high grade, and all but one were invasive at pres-
entation.13 The histologic subtypes noted were squamous,
glandular, sarcomatoid, micropapillary, small cell and plas-
macytoid. After excluding all low-grade urothelial cancers,
Wasco and colleagues noted that urothelial cancers with
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divergent differentiation were more likely to be invasive 
(p < 0.001) when compared to pure urothelial cancers.
Furthermore, on multivariate logistic modelling, the pres-
ence of divergent differentiation was an independent pre-
dictor of extravesical tumour extension on the final radical
cystectomy specimen. Based on these studies, clinicians faced
with mixed histologic features on a transurethral resection
report should maintain a high index of suspicion for the pres-
ence of a more aggressive variant of bladder cancer with a
higher likelihood of extravesical disease.

Quantifying the amount of divergent differentiation
present within the specimen 
Unlike non-seminomatous testicular cancer, where it is com-
monplace to quantify the amount of each histologic sub-
type present within the tumour, there is currently no stan-
dard reporting methodology with regards to the amount of
variant histology (i.e., divergent differentiation) present with-
in urothelial cancer. Furthermore, the clinical significance
would be unclear, even if the differing components were
quantified. Jozwicki and colleagues performed a mapping
study in 38 cystectomy specimens, and then correlated the
mapping studies with survival time. They suggested that the
presence of greater than 80% pure urothelial cancer within
a specimen was a favourable prognostic factor, and that
increasing numbers of histologic subtypes (i.e., increasingly
divergent differentiation) led to a less favourable prognosis.

In a follow-up to this study, Domanowska and colleagues
correlated the number of histologic variants present with
lymph node metastasis.7 They analyzed 101 cystectomy
specimens and used a threshold for diagnostic importance
of 6.5% for histologic variants. They have suggested count-
ing the number of all diagnostically important histologic
patterns within the tumour, and then recording that as the
nonconventional differentiation number (NDN). On multi-
variate regression models, only NDN remained an inde-

pendent predictor for positive lymph nodes. This study high-
lights the need for the development of a standardized patho-
logic reporting system for histologic variants of urothelial
cancer to compare results across studies.

Squamous differentiation

Squamous differentiation is the most common variant of
urothelial cancer, with recent reports noting its presence
in 16.8% to 22.1% of cases.14-16 It is characterized by the
presence of keratinization or intercellular bridges.1 Antunes
and colleagues analyzed the outcomes of 113 patients treated
with radical cystectomy. They found squamous differentia-
tion (present in 22.1% of cases) was an independent pre-
dictor of cancer specific survival on multivariate analysis
(p = 0.002). Similar findings were reported by Erdemir and
colleagues. They noted higher recurrence and progression
rates.17 Honma and colleagues, in a study of 27 patients
with local recurrence after radical cystectomy, found that
any element of squamous differentiation was the only inde-
pendent predictor of local recurrence in multivariate analy-
sis.18 In contrast, Lopez-Beltran and colleagues found the
presence of squamous differentiation to have no effect on
survival; they did note, however, that it was correlated with
higher grade and stage.16 Currently, larger studies are needed
to ascertain whether or not, on a stage-by-stage basis, patients
with squamous differentiation have a worse prognosis than
patients with pure urothelial carcinoma. Subsequent to that,
it remains to be defined whether or not these patients need
different management protocols, as there have been sug-
gestions in the literature of poor responses to chemotherapy
and radiotherapy.19,20

Glandular differentiation

Glandular differentiation is an infrequent variant of urothe-
lial cancer, with an incidence of up to 16%.7 Patients with
only glandular differentiation should be labelled as adeno-
carcinoma, rather than urothelial cancer with glandular
differentiation. Most published reports have not looked at
glandular differentiation in isolation, but rather have com-
bined it with squamous differentiation. Due to the paucity
of literature on this variant, the issue of poorer outcomes
with this variant has not been resolved, and no concrete
recommendations can be made.

Nested variant 

This is an aggressive variant of urothelial cancer which is
rare and may sometimes be confused with prominent von
Brunn’s nests or cystitis cystic.12 The limited data in the lit-
erature suggests a poor outcome for this group of patients.21,22
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Table 1: Variants of invasive urothelial carcinoma

Squamous differentiation
Glandular differentiation
Nested pattern
Microcystic 
Micropapillary
Lymphoepithelioma-like
Plasmacytoid and lymphoma-like
Sarcomatoid/carcinosarcoma
Giant cell
Trophoblastic differentiation 
Clear cell 
Lipid cell
Undifferentiated

Adapted from the World Health Organization Classification of Tumours. Pathology and
Genetics of Tumours of the Urinary System and Male Genital Organs.4
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Micropapillary carcinoma

This variant of urothelial cancer, with a reported incidence
as high as 6%,23 has histologic similarity to papillary serous
carcinoma of the ovary.24 Initial case series showed the
advanced stage25 and poor prognosis for this variant of
urothelial carcinoma,26 especially when it was present in
high proportions.23,27 The largest case series, consisting of
100 consecutive patients with micropapillary variant, reported
5-year and 10-year Kaplan-Meier overall survival rates of
54% and 27%, respectively.28 Of note, the authors of this
series found that patients with this variant (in the noninva-
sive setting) had poor responses to intravesical therapy, and
recommended that patients be offered immediate radical
cystectomy.28,29

Lymphepithelioma-like carcinoma

This rare variant of urothelial carcinoma has been described
mostly in small case series,30 with the largest series having
28 cases.31 Most reports, consisting of either single cases
or very small series, had suggested a favourable prognosis
if lymphepithelioma-like carcinoma was the predominant
pattern, as chemotherapy seemed to produce responses.32-34

However, the largest series of 28 cases from Tamas and
colleagues failed to show an improved prognosis for this
variant of urothelial carcinoma. They noted a similar prog-
nosis when compared with patients with conventional urothe-
lial carcinoma who underwent cystectomy.31 Currently there
is insufficient evidence in the literature to guide therapy,
as both surgery and chemotherapy appear to produce
responses in anecdotal literature reports.35

Plasmacytoid 

Plasmacytoid urothelial carcinoma is a rare variant, with
small case series described in the literature, none of which
none have more than 10 patients.36,37 Although there is
insufficient evidence to make any concrete recommenda-
tions from these small case series, this variant has displayed
aggressive behaviour in the cases described thus far.

Sarcomatoid carcinoma with/without heterologous elements 
(carcinosarcoma)

This rare biphasic variant of urothelial carcinoma has, until
recently, only been described in small case series, which
have suggested a poor outcome for patients with this vari-
ant.38 Genetic studies suggest that the epithelial and sar-
comatoid elements share a common monoclonal cell ori-
gin.39,40 The reported incidence has ranged from 0.2% to
4.3%.41 This suggestion has been confirmed in an analysis
of the Surveillance, Epidemiology and End Results (SEER)

database. In total, 135 cases of sarcomatoid and 166 cases
of carcinosarcoma were identified, from a total of 182 283
patients with primary bladder cancer.42 Black and colleagues
confirmed that patients have worse disease-specific and
overall survival, even after adjusting for stage, when com-
pared to patients with high-grade pure urothelial cancer.
No published articles have focused on treatment for this
group of patients, although one group has suggested that
radical cystectomy be the preferred option for patients with
T1 disease, rather than intravesical therapy.41,43

Neoadjuvant chemotherapy for urothelial cancer with
divergent differentiation 
There have been no prospective randomized trials specifi-
cally addressing the role of neoadjuvant chemotherapy prior
to radical cystectomy for patients with divergent differenti-
ation. The largest randomized trial of neoadjuvant chemother-
apy did not exclude patients with divergent differentiation;
however, it did not report the subgroup analysis for this
group of patients.44 In the absence of data, it would seem
reasonable to treat patients with urothelial cancer and squa-
mous or glandular differentiation in the same manner as
patients without divergent differentiation,43 with the back-
ground knowledge that traditionally pure squamous carci-
nomas are not as responsive to chemotherapy as pure urothe-
lial cancer.45 For cases of urothelial cancer with sarcomatoid
or micropapillary differentiation, there is no good published
evidence, although some authors have suggested that the
effect of neoadjuvant cheomotherapy is low, and hence
have recommended immediate cystectomy.46

Squamous cell carcinoma

Pure squamous cell carcinoma of the bladder is an uncom-
mon cause of bladder cancer in the developed world,
accounting for 2.7% of bladder cancers in recent series.47

However, it is the most common cause of bladder cancer
in areas where schistosomiasis is endemic, where it accounts
for up to 59% of bladder cancers.48 Risk factors for pure
squamous cell carcinoma include chronic inflammation
(e.g., long term catheters or bladder calculi), recurrent uri-
nary tract infections, schistosomiasis and prior exposure to
cyclophosphamide chemotherapy.49

Squamous cell carcinoma often presents at an advanced
stage, and, until recently, it was unclear whether patients
had a worse prognosis on a stage-for-stage basis when com-
pared with patients with urothelial cancer.47 However, a
recent study of the SEER database by Scosyrev and colleagues
has shown that squamous cell carcinoma was more aggres-
sive than urothelial cancer after adjusting for common prog-
nostic factors, such as stage.50 The authors looked at 1422
squamous cell cancers and used 107 613 urothelial cancers
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as the comparison group from the SEER database. After
adjusting for demographic factors, stage, grade, and ini-
tial treatment regimen, squamous cell cancer was an inde-
pendent predictor of mortality amongst patients with
American Joint Committee on Cancer (AJCC) stage III and
IV disease, and amongst patients with AJCC stage I and II
disease who did not undergo cystectomy as part of their
initial treatment regimen. 

Surgery is the cornerstone of treatment for this group of
patients. Urologists should be aware of the high likelihood
of local failure as the leading presentation of recurrence.9,41,49

Recent series based on the nonbilharzial squamous cell can-
cer population have shown 2-year recurrence-free survival
rates of 32.8%,9 and 5-year recurrence-free survival rates
of 43%.51 To address the issue of local failure after cystec-
tomy for mostly squamous cell carcinoma patients, Zaghloul
and colleagues randomized 236 patients to adjuvant radio-
therapy vs. observation. There is an absolute risk reduction
of 19% (44% vs. 25%) shown in this trial of cystectomy plus
adjuvant radiotherapy versus cystectomy alone.52 Current
chemotherapy regimens are not satisfactory, with further
randomized trials needed in this area45. However, in the
neoadjuvant setting there has been 1 randomized trial, which
compared 2 courses of epirubicin preoperatively plus cys-
tectomy and 4 courses of epirubicin postoperatively versus
cystectomy alone.53 This randomized study of 71 patients
demonstrated disease-free survival rates of 73.5% (epiru-
bicin and cystectomy group) versus 37.9% (cystectomy alone
group) at 2 years. Long-term data from this study has not
been published. There has also been 1 published abstract
of a randomized trial of neoadjuvant cisplatin and gemc-
itabine involving 120 patients, which showed no benefit.54

It must be borne in mind that both of these trials were con-
ducted in patients with squamous cell cancer secondary to
the bilharzial bladder, and therefore may not be represen-
tative of the patients in the developed world. Hence, there
is inconclusive evidence to recommend routine neoadju-
vant chemotherapy for squamous cell cancer of the blad-
der, and further trials are needed.

Adenocarcinoma

Primary adenocarcinoma of the bladder is rare in the devel-
oped world, accounting for about 1.4% of bladder cancers
undergoing radical cystectomy;47,55 it is more prevalent in
the developing world, accounting for up to 11%.48 It is the
third most common bladder cancer, after urothelial cancer
and squamous cell cancer.1 Primary adenocarcinoma of the
bladder can be histologically classified as enteric, adeno-
carcinoma not otherwise specified, signet ring cell, muci-
nous, clear cell, hepatoid or mixed.4 Recent publications
have suggested that the extent of signet ring cell expression
within the adenocarcinoma may be associated with wors-

ening survival.56 Furthermore, it also often encompasses
urachal cancer, which, while most commonly an adeno-
carcincoma, can be squamous or urothelial in origin.4 Results
from the SEER database show that urachal cancer makes up
about 10% of all adenocarcinomas of the bladder.57

In general, most published series have shown a poor prog-
nosis for adenocarcinoma of the bladder, although it is unclear
if this is due to advanced stage at presentation. Wright and
colleagues, in an analysis of the SEER database, found the
5-year survival of 151 patients with urachal cancer was 48%,
while it was 35% for 1374 patients with non-urachal ade-
nocarcinoma of the bladder.57 Series from Egypt, where the
prevalence of adenocarcinoma of the bladder is higher, have
shown 5-year disease-free survival rates of 46% to 55%.58,59

Local recurrence has been reported to be the most common
cause of treatment failure in a series of 192 patients by Zaghloul
and colleagues.59 The same authors also noted higher sur-
vival in the group that underwent postoperative adjuvant
radiotherapy, although it was not a randomized trial.

Most patients with urachal cancer are treated with par-
tial cystectomy and resection of the urachal ligaments and
umbilicus,57 while patients with non-urachal adenocarci-
noma are treated with radical cystectomy.57 There have
been no prospective randomized trials using radiotherapy
or chemotherapy in this area. There is currently a phase II
trial that has shown promising preliminary results using 5-
fluorouracil based chemotherapy instead of the standard
urothelial chemotherapeutic approach.60

Small cell carcinoma

Small cell carcinoma is slightly unusual with regards to its
histological classification in the latest recommendations
from the World Health Organization. Any amount of small
cell histology, even when present with predominantly urothe-
lial elements, warrants the classification of primary small
cell bladder cancer, rather than the classification of urothe-
lial carcinoma with small cell differentiation.4 This is largely
due to the fact that the prognosis of the patient is deter-
mined by the small cell histology, even when present in
small amounts in a tumour that is primarily urothelial in
origin. Non-small cell elements, commonly urothelial or
glandular, are often present.61 Small cell carcinoma is a
rare primary tumour of the bladder, accounting for about
1% of cases undergoing cystectomy.47 The key to manage-
ment is the realization that small cell carcinoma of the blad-
der is a systemic disease, and, as such, chemotherapy is
crucial to achieving good outcomes.62

Most published evidence consists of small case series.61,63-65

Given the fact that small cell carcinoma is predominantly a
systemic disease, some authors have argued that radical 
cystectomy for local control is not ideal. Bex and colleagues
recently published a series of 17 patients treated with 
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chemoradiation, for whom the median survival was 32.5
months. This report is similar to published reports with cys-
tectomy; however, the authors only treated patients with lim-
ited disease with chemoradiation.64 Most published reports
are based on cystectomy rather than radiotherapy. Mackey
and colleagues, in a series of 106 patients, found that the
only independent predictors of improved survival on multi-
variate analysis were radical surgery and cisplatin chemother-
apy.66 However, without a randomized trial, it will remain
unclear whether this group of patients should be treated with
radical cystectomy or radiotherapy for local control. Based
on the limited evidence available, it would appear reason-
able for patients to be treated with chemotherapy (using a
neuroendocrine regimen) followed by radical cystectomy.41

Conclusion 

Increasing attention in recent years, along with more spe-
cific and sensitive markers, has led to heightened recogni-
tion of the divergent differentiation often present in urothe-
lial cancer. The most commonly expressed variants are
squamous, glandular, sarcomatoid and micropapillary. The
most common non-urothelial histologies in bladder cancer
are squamous, adenocarcinoma and small cell carcinoma,
all of which often present at an advanced stage. Further
prospective studies are needed to accurately clarify the
prognosis for these patients, and to develop tailored treat-
ment paradigms. Until then, urologists must maintain a high
index of clinical suspicion for aggressive disease in patients
who present with either urothelial cancer with divergent
differentiation or non-urothelial histology. 
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