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It is well established that invasive urothelial carcinoma, involving the urinary bladder and renal pelvis, has
marked propensity for divergent differentiation. In recent years, several ‘variant’ morphologies have been
described and most have been recognized in the 2004 World Health Organization Classification. These
histological variants of urothelial carcinoma have clinical significance at various levels, including diagnostic,
that is, awareness of the morphological variant is essential in order to avoid diagnostic misinterpretations;
prognostic for patient risk stratification; and therapeutic, where a diagnostic assignment of a particular variant
may be associated with the administration of a therapy distinctive from that used in conventional invasive
urothelial carcinoma. The diagnoses of micropapillary urothelial carcinoma, small-cell carcinoma, lympho-
epithelioma-like carcinoma and sarcomatoid carcinoma are prime examples where treatment protocols may be
different than the usual muscle-invasive bladder cancer. This review discusses the variants of urothelial
carcinoma, outlining for each the diagnostic features, differential diagnostic considerations and the clinical
significance.
Modern Pathology (2009) 22, S96–S118; doi:10.1038/modpathol.2009.26

Keywords: urothelial carcinoma; variants; nested; small tubules; plasmacytoid; rhabdoid; osteoclast-rich;
lymphoepithelioma-like; small cell; large-cell neuroendocrine carcinoma; microcystic carcinoma; sarcomatoid
carcinoma; clear cell features; lipoid-rich

Urothelial neoplasms of the urinary bladder may
be subdivided into papillary (papillomas, low
malignant potential and papillary carcinoma) and
non-papillary (urothelial carcinoma in situ and
invasive) categories. Papillary tumors are predomi-
nantly exophytic, with papillae containing well-
defined fibrovascular cores. The lining urothelium
may vary from one that is indistinguishable
from normal (papilloma) to markedly anaplastic
(high-grade urothelial carcinoma). The flat lesion of
urothelial carcinoma in situ is characterized by
extensive (often full thickness) replacement of the
urothelium by cells showing severe cytologic atypia.
Invasive urothelial carcinoma cystoscopically and
grossly may present as a polypoid, sessile, fungating
ulcerated and/or infiltrative lesion, in which the
neoplastic cells invade the bladder wall as nests,
cords, trabeculae, small clusters or single cells that

are usually separated by a desmoplastic stroma. The
tumor sometimes grows in a more diffuse pattern,
but even in these cases a focal nested or trabecular
architecture is generally present. There is often a
variable desmoplastic response and an inflamma-
tory infiltrate; sometimes, there is also a pronounced
chronic inflammatory cell infiltrate, which may
partially or substantially obscure the underlying
tumor cells. The neoplastic cells in these typical or
conventional patterns of invasive urothelial carci-
noma are usually of moderate to large size and have
modest amounts of pale to eosinophilic cytoplasm
(Figure 1). In some tumors, the cytoplasm is more
abundant and may be clear or strikingly eosinophi-
lic. Nuclear atypia is obvious and some cases may
have bizarre hyperchromatic nuclei with marked
anaplasia. Features indicative of the urothelial or
transitional character of cells of urothelial carcino-
ma include the presence of longitudinal nuclear
grooves that are often appreciable usually only in
low-grade tumors, but are absent to only focally
present in high-grade tumors (Figure 1). Lymphatic
or vascular invasion is seen in varying degrees but is
occasionally striking.Received 6 February 2009; accepted 6 February 2009
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Variants of Urothelial Carcinoma

The term ‘variant’ is used to describe a distinctively
different histomorphologic phenotype of a certain
type of neoplasm.1–5 In recent years, as a result of
increasing experience with urothelial carcinomas,
the spectrum of microscopic forms of urothelial
carcinoma has been expanded to include several
unusual histological variants. The recognition of
histological variants in urothelial neoplasia is im-
portant because (a) some types may be associated
with a different clinical outcome, (b) some may have
a different therapeutic approach or (c) awareness of
the unusual pattern may be critical in avoiding
diagnostic misinterpretations.1,3 Two general rules
are recommended when potentially dealing with
histological variants: first, the ‘variant’ histology
should be documented in the pathology reports
because metastatic tumors usually continue to
exhibit the distinctive histological pattern, and
knowledge of the variant histology facilitates the
association of metastasis with the primary tumor;
second, as the pattern of the neoplasm deviates from
the more typical histology, the possibility that this
‘unusual’ morphology represents a metastasis or a
secondary involvement from an adjacent malig-
nancy should always be considered and ruled out.
Table 1 is a working classification of urothelial
carcinoma and its variants, and is derived from
earlier publications in this area.1,6 Most of these
neoplasms and variants have also been recognized
by the recent World Health Organization (WHO,
2004) blue book.1,6 A single large series has
documented that histological variants are common
in high-grade urothelial carcinomas of the renal
pelvis and that comprised 40% of the cases in the
series.7 These authors reported that after squamous
and glandular differentiation, sarcomatoid (7%) and
micropapillary (3.7%) variants were the most com-
mon. These reported figures for the prevalence of

variant histology in bladder neoplasia are consider-
ably high on the basis of my personal experience.
Similar data are not available in large series reported
in the urinary bladder, and therefore the frequency
of the different histological variants with respect to
the conventional or usual urothelial carcinoma is
unavailable.

Urothelial carcinoma with squamous and
glandular diffentiation

Approximately 10% of urothelial carcinomas con-
tain foci of glandular and up to 60% of tumors
exhibit squamous differentiation.8 The actual fre-
quency varies, as this information is not consistently
recorded by pathologists. Glandular differentiation is
usually in the form of small tubular or gland-like
spaces in conventional urothelial carcinoma (urothe-
lial carcinoma with gland-like lumina (Figure 2)) or
as a histology similar to enteric adenocarcinoma.
Rarely, a coexistent signet ring cell or a mucinous
component may be present. To designate squamous
differentiation, one must see clear-cut evidence of
squamous production (intracellular keratin, intercel-
lular bridges or keratin pearls), and the degree of
squamous differentiation, when present, parallels
the grade of the urothelial carcinoma. In general,
urothelial carcinomas have a relatively nondescript
appearance, which when viewed in isolation cannot
be differentiated readily from poorly differentiated
carcinomas of other types. Therefore, the presence of
squamous and/or glandular differentiation in a
poorly differentiated neoplasm at a metastatic site
should suggest the possibility of urothelial differ-
entiation among other tumors, such as lung and
pancreatic tumors, where this is also likely. A pure
histology of squamous or adenocarcinoma should
ideally be designated as a pure squamous or
adenocarcinoma of the bladder. A recent study has
shown polysomic signal patterns by fluorescence in
situ hybridization in squamous and adenocarcinoma
of the bladder using UroVysion probes.9 The prog-
nostic significance of squamous or glandular differ-
entiation is unclear, although some studies have
suggested an adverse outcome.5,10–12 This difference
in prognosis may not be apparent when corrected for
stage of the disease. Some studies have shown poor
response to chemotherapy or radiation therapy, but it
is unclear whether the poor response is a reflection
of histology or the advanced stage of the disease.8

Carcinomas with deceptively bland
features

The vast majority of invasive urothelial carcinomas
of the bladder and upper tract are diagnostically
relatively straightforward from the histological
characterization perspective because of the obvious
cytologic atypia and infiltrative growth. In recent
years, there has been an increased attention on subtle

Figure 1 Invasive urothelial carcinoma. This is an example of the
typical or garden variety case. Note some of the nuclei have
nuclear grooves.
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forms of cancer, which may be underdiagnosed
either because of their relatively innocuous cytolo-
gical features or because of their striking similarity to
the slightly more commonly occurring benign pro-
liferations in the urinary bladder. Dr Young and
colleagues13,14 have pointed out that to appreciate
these subtle and diagnostically difficult small groups
of tumors, it is important to recognize that these
tumors re-capitulate what is seen in various benign
lesions. The homology between the neoplastic and
non-neoplastic lesions modified from their original
observations is summarized in Table 2.14–16

Nested Variant of Urothelial Carcinoma

From a pathologist’s perspective, the nested variant
should appropriately be recognized as a malignant

process, particularly in superficial biopsies. Appro-
ximately 60–70 cases have been reported, most as
case reports.17–22 This variant has distinct patterns
in the superficial and deep portions. In biopsy
samples and transurethral resectates, the superficial
component appears as discrete nests, occasionally
with tubules. The nests are tightly packed, often
confluent and haphazardly arranged with variable
intervening stroma (Figure 3a and b; Tables 2 and 3).
Most nests have a relatively bland cytological
appearance, but at least some have a greater degree
of cytologic atypia. In the deeper portion, the
neoplasm usually shows greater cytologic atypia
and an irregular infiltrative pattern or obvious
muscularis propria invasion. In some tumors, there
may be an admixed relatively prominent tubular or
small glandular histology.

Table 1 Classification of urothelial (transitional cell) neoplasms including variants of urothelial carcinoma

I. Urothelial (transitional cell) neoplasia
A. Benign

i. Transitional papilloma (WHO (2002)/ISUP; WHO, 1973, grade 0)
ii. Inverted papilloma

B. Papillary urothelial neoplasm of low malignant potential (WHO (2002)/ISUP; WHO, 1973, grade I)
C. Malignant

i. Papillarya

a. Typical (low-grade or high grade, WHO (2002)/ISUP; WHO 1973, grade I, II and III)
1. Variant
(a) With squamous or glandular differentiation

b. Micropapillary
ii. Nonpapillary
a. Carcinoma in situ
b. Microinvasive carcinoma
c. Frankly invasive carcinoma

1. Variants containing or exhibiting
(a) Squamous differentiation
(b) Glandular differentiation
(c) Deceptively benign features

K Nested pattern
K Small tubular/glandular pattern
K Microcystic pattern
K Inverted pattern

(d) Micropapillary histology
(e) Sarcomatoid foci (‘‘sarcomatoid carcinoma’’)
(f) Urothelial carcinoma with unusual cytoplasmic features

K Clear cell (Glycogen rich)
K Plasmacytoid
K Rhabdoid
K Lipoid rich

(g) Urothelial carcinoma with trophoblastic differentiation
(h) Unusual stromal reactions

K Pseudosarcomatous stroma
K Stromal osseous or cartilaginous metaplasia
K Osteoclast-type giant cells
K With prominent lymphoid infiltrate

(i) Urothelial carcinoma with multiple patterns of divergent differentiation
II. Undifferentiated Carcinomab

i. Small-cell carcinoma
ii. Large-cell neuroendocrine carcinoma
iii. Lymphoepithelioma-like carcinoma
iv. Osteoclast-rich carcinoma
v. Giant cell carcinoma
vi. Not otherwise specified

a
Papillary tumors may be invasive or noninvasive, and when invasive may be microinvasive (invasive to a depth of 2mm or less) or frankly
invasive (such as, non-papillary tumors).
b
Tumors that are undifferentiated by light microscopy.
Table modified from references.1,3,5,6
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The main differential diagnosis is von Brunn’s
nests.16 The best distinguishing feature is that von
Brunn’s nests extend to a uniform level within the

lamina propria, creating a sharp, linear border at the
base, which contrasts with the irregular, infiltrative
base of nested carcinoma. This aspect may not be
determinable or not particularly well appreciated in
small superficial biopsies. Other subtle features of
invasion may be seen in nested carcinomas such as
small clusters or individual neoplastic cells with
surrounding retraction artifact. Architectural com-
plexity, confluence and anastomosis between the
nests are particularly helpful in distinguishing
carcinoma from von Brunn’s nests or other benign
conditions. Nested carcinomas have small, irregu-
larly sized and contoured, unevenly distributed
nests creating confluent, branching patterns, where-
as von Brunn’s nests are often clustered, evenly
and predictably spaced, and round. In the ureter
and renal pelvis where it is more common to find
von Brunn’s nests, the nests tend to be smaller
and more irregular, but they still have a lobular or
linear arrangement with a sharp border at the
base. Invasion of the muscularis propria, despite
the bland nuclear features, is diagnostic of carcino-
ma and is the most definitive distinguishing feature.
Unfortunately, in some superficial biopsies or those
complicated by extensive cautery artifact, it may be
difficult to categorize lesions as unequivocally
benign or malignant. In such cases, it is important
to correlate the microscopic findings with the
clinical impression of the urologist, as the presence
of a mass lesion would indicate the need for
additional sampling to ascertain for the presence of
a more aggressive lesion.

Nephrogenic adenoma with a nested or a tubular
pattern may also enter the differential, as it some-
times has a more irregular border and deeper
location.23 Admixed nested, tubular, cystic, poly-
poid, papillary and sometimes solid architecture
within the same lesion is very characteristic of
nephrogenic adenoma and is a helpful feature.
Another helpful feature is the edematous and
sometimes inflammatory background. The tubules

Figure 2 Urothelial carcinoma with glandular differentiation.

Table 2 Similarities between neoplastic and non-neoplastic
lesions based on architecture*

Feature Variant of urothelial
cancer

Benign lesion
mimicked

Nests Nested variant von Brunn’s nests
Small tubules U.Ca with small

tubules
Nephrogenic
adenoma

Medium tubules,
glands and cysts

Microcystic variant Cystitis cystica and
glandularis

Inverted growth Inverted U.Ca Inverted papilloma
Clefted and long
trabeculae

U.Ca with
deceptively benign
features

Post-radiation
pseudocarcino-
matous
hyperplasia

U.Ca, Urothelial carcinoma.

*Modified from reference 14.

Figure 3 Nested variant of urothelial carcinoma. (a) Low power of complex nests in the superficial lamina propria. (b) The nests are
haphazardly arranged, irregular in size and shape, and have no particular orientation to the overlying urothelium.

Histological variants of urothelial carcinoma
MB Amin

S99

Modern Pathology (2009) 22, S96–S118



of nephrogenic adenoma are lined by a single cell
layer of cuboidal, columnar or flattened cells, as
opposed to the typically stratified urothelial layer
or solid nests of nested carcinomas. Sometimes, the
tubules of nephrogenic adenoma have a prominent
basement membrane, which is a very useful clue, if
present. Rare cases of nephrogenic adenoma are
reported with superficial extension into the muscu-
laris propria, but attention to the constellation of
features in nephrogenic adenoma is important to
make the distinction from nested variant.

Several other tumors primarily or secondarily
involving the urinary bladder may have a nested
pattern, including paraganglioma, carcinoid tumor,
prostatic adenocarcinoma, melanoma and alveolar
soft part sarcoma. In this differential diagnostic
context, once the diagnosis of neoplasia is made, the
issue is the distinction of urothelial vs non-urothelial
nature of the different nested tumors and their
distinction from one another using an appropriately
constructed immunohistochemical panel. Immuno-
histochemical studies indicate that the nested variant
shares many characteristics with invasive urothelial
carcinoma including positivity for cytokeratins 7 and
20, and for p63 and high-molecular-weight cyto-
keratin.5,17,20,24 The nested variant shows loss or the
absence of immunoreactivity for cyclin-dependent
kinase inhibitors p21 and p27, and positivity for
tumor suppressor gene p53, which have been asso-
ciated with poor prognosis in conventional urothelial
carcinoma.20 There have been studies supporting
MIB-1 as a useful marker in the distinction from
benign proliferative lesions, although it must be noted
that some cases of nested variant may have lowMIB-1

proliferation index and some proliferative lesions
may have higher rates.20,25 This variability and range
of immunostaining for MIB-1 have precluded the
author from using MIB-1 immunohistochemistry as a
diagnostic adjunct in my practice for such cases.

Data on outcome are confounded by the very
small number of reported cases, the variable follow-
up period, differing treatment strategies and im-
portantly lack of prospective comparative analyses
within large series of usual and unusual urothelial
carcinoma. Information from a few larger case
studies on nested variant indicates that many of
these patients have an aggressive clinical course
characterized by progressive disease, metastasis and
death underscoring the importance of recognizing
this variant in limited or superficial biopsies and
distinguishing it from its many benign mimics.3,17–22

Urothelial Carcinoma with Small Tubules

Although a prominent tubular component may
accompany a nested carcinoma, some urothelial
carcinomas may have an almost exclusive compo-
nent of small- to medium-sized, round to elongated
tubules that may be misdiagnosed as nephro-
genic adenoma or cystitis glandularis (Figure 4a
and b).13,14 The differential diagnosis with an
extension of a prostatic carcinoma is often also a
consideration but easily handled by immunohisto-
chemistry (PSA, PSAP: positive in prostate cancer;
CK 20, high-molecular-weight cytokeratin; and p63:
positive in more than half of urothelial carcino-
mas).26 Furthermore, the tubules of urothelial

Table 3 Neoplasms involving urinary bladder with nested morphology: expected immunophenotypes

Urothelial cancer Paraganglioma Prostate cancer Carcinoid Melanoma

CK AE1/3 + � + + �
Synaptophysin � + ± + �
Chromogranin � + ± + �
S-100 protein � Sustentacular cells only � � +
PSA/PSAP � � + � �

Figure 4 Urothelial carcinoma with small tubules. (a) Transurethral specimen section showing widely invasive carcinoma with
distinctive morphology. (b) High power with ‘low-grade’ nuclear features and invasion in to muscularis propria.
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carcinoma are lined by attenuated urothelial cells in
contrast to the varying admixture of cuboidal,
columnar and occasionally flattened cells that line
the tubules of nephrogenic adenoma. Urothelial
carcinoma with small tubules may be widely
invasive in spite of their deceptively bland histo-
logy. The biological significance of this pattern is
unclear given the rarity of cases, but some of these
cases occur in conjunction with the nested pattern
and are widely invasive and have an aggressive
outcome because of their high stage. Similar to the
nested variant, the chief reason for the awareness of
this morphological variant of urothelial carcinoma is
not to mistake it in superficial biopsies as a benign
glandular proliferative lesion.

Microcystic Urothelial Carcinoma

This deceptively benign form of urothelial carcino-
ma is exemplified by the formation of numerous
microcysts, which may lead to the misdiagnosis of
cystitis cystica. First described by Young and
Zukerberg in 1991,27–29 only o20 cases have been
reported. The pattern is characterized by a promi-
nent widespread cystic change within nests of
urothelial carcinoma or urothelial carcinoma with
glandular differentiation (Figure 5a and b). The cysts
are round to oval or slit-like, sometimes measuring
1–2mm and contain secretions that may be targe-
toid; occasionally they may be calcified. The cyst
lining is primarily urothelial interspersed variably
by glandular morphology; larger cysts may possess
a flattened epithelium or a denuded lining. An
innocuous cytology is present by definition, and the
most critical feature in distinguishing this carcino-
ma type from benign conditions is the variation,
often dramatic, in size and shape of the epithelial
formations and the relatively haphazard random
infiltrative growth into the wall of the urinary
bladder. Adding to the diagnostic difficulty is the

lack of a stromal response or sometimes the
presence of a myxoid stroma in the neoplasm.

The chief differential diagnostic considerations
are from cystitis cystica, cystitis cystica glandularis
and nephrogenic adenoma, which overall tend to
have a very organized appearance and lack the overt
size variation that typifies microcystic carcinoma.
There is no apparent or striking biological signifi-
cance associated with this pattern of urothelial
carcinoma, except that it represents a potentially
serious diagnostic pitfall, particularly in limited
samples.

Inverted Pattern of Urothelial Carcinoma

This is not a variant of bladder cancer in the most
classic and pure use of the term, but is included here
briefly as it falls into the category of bladder carci-
noma with deceptively benign features.30,31 This
form of urothelial carcinoma is associated with two
diagnostic challenges: (1) distinction from inverted
papilloma and (2) difficulty in assessing invasion.
Distinction from the inverted papilloma requires
attention to both the architectural and cytological
features of the lesion. Urothelial carcinomas with
inverted growth usually have thicker columns, with
irregularity in width of the columns and/or transi-
tion of cords and columns into more solid areas
(Figure 6a). The characteristic orderly maturation,
spindling and peripheral palisading seen in inverted
papilloma is generally absent or inconspicuous in
urothelial carcinomas with inverted growth. Un-
equivocal stromal invasion into the lamina propria
or muscularis propria rules out the diagnosis of
inverted papilloma. Furthermore, cytologic atypia is
an important feature for the diagnosis of carcinoma;
and once this distinction is made, carcinomas with
inverted growth, similar to their exophytic counter-
parts, may be classified as low grade or high grade
(Figure 6a). Although the endophytic or deep-
penetrating growth into the lamina propria caused
by the inverted pattern may cause concern for the

Figure 5 Microcystic urothelial carcinoma. (a) Urothelial carcinoma with variably sized prominent cystic change within carcinoma. (b)
High power with ‘low-grade’ nuclear features and invasion into muscularis propria.
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presence of invasion, similar to conventional ur-
othelial carcinoma, unequivocal stromal invasion
must be present for a neoplasm to be considered
invasive. To diagnose stromal invasion, the author
recommends that one should insist on the unques-
tionable presence of irregularly shaped nests or
single cells, along with a desmoplastic and/or
inflammatory response (Figure 6b).31 If a stromal
response is absent, marked irregularity of the
contours of the nests in question, architectural
complexity and the presence of single cell invasion
is helpful. Recognition of architectural abnormality,
even subtle forms, is important, particularly in the
deceptively bland patterns because they are most
often cytologically banal. Another clue to recognize
invasion is the presence of tumor cells within
retraction spaces, which mimic vascular invasion.
Early or limited invasion very frequently shows
retraction artifact and, in this instance, this feature
should not be overcalled as vascular invasion.
Although the distinction of inverted papilloma vs
carcinoma is usually on the basis of routine light
microscopic evaluation, a study has investigated
and proposed a role for ancillary techniques includ-
ing immunohistochemistry (p53, Ki-67, CK 20; all
show statistically significant higher expression in
carcinomas as compared with that in urothelial
papillomas) and UroVysion fluorescence in situ
hybridization studies (chromosomal abnormalities
absent in urothelial papilloma and present in
urothelial carcinoma).32

Micropapillary variant of urothelial
carcinoma

Approximately 120 cases of this variant have been
reported since the first description of a series of
cases in the urinary bladder in 1994.7,33–43 This rare
histological variant comprises 0.6–1% of urothelial
carcinomas and shows a definite male predominance
(male to female ratio, 5:1–10:1), which is higher

than in conventional urothelial carcinoma (3:1). This
histological variant of urothelial carcinoma has a
micropapillary architecture, which is reminiscent of
the papillary configuration seen in ovarian papillary
serous tumors (Figure 7a and b).40 The majority of
tumors are muscle invasive at the time of presenta-
tion. Histologically, the micropapillary component
of these tumors may be encountered in the (a) non-
invasive component, (b) invasive component and (c)
in metastasis. This pattern may be focal, extensive
(490%) or exclusive. The percentage of micropapil-
lary component has been shown to be a significant
adverse prognostic factor. There is no specified
criterion required to designate a case as micropapil-
lary carcinoma, and most series in the literature have
included cases with o10% to almost pure micro-
papillary histology. The author personally diagnoses
cases specifying the percentage of micropapillary
histology using terminology such as ‘Urothelial
carcinoma, high grade, with micropapillary histo-
logy (30%) and invasion into muscularis propria
(at least pT2 disease); accompanying urothelial
carcinoma in situ, non-papillary mucosa’.

Urothelial carcinoma in situ is demonstrable in
450% of the cases and concurrent glandular
differentiation is known to occur; an exquisitely
rare case with admixed trophoblastic differentiation
has also been reported.43 The following five histo-
logical features of the micropapillary component are
noteworthy: (i) The micropapillary histology has
two distinct patterns; on the surface it forms slender,
delicate filiform processes rarely with a fibrovascu-
lar core. When cut in cross-sections, these papillae
appear as glomeruloid bodies. In the invasive
component and in all metastatic sites, the tumor
cells are arranged in small tight nests or balls. (ii)
Psammoma bodies, a feature of ovarian papillary
serous neoplasia, are exquisitely rare. (iii) The
tumor cells in the invasive and metastatic compo-
nents are aggregated in lacunae or stromal retraction
spaces, which mimic vascular invasion.40 This
feature is intriguing and extremely characteristic of

Figure 6 Inverted pattern of urothelial carcinoma. (a) Noninvasive high-grade carcinoma. The surface does not show papillary features.
Irregular trabeculae expand the lamina propria in a nondestructive manner. (b) Invasive urothelial carcinoma (right side) with
noninvasive inverted component (left side).
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the invasive micropapillary carcinoma. The spaces
may be lined focally by flattened spindled cells or
may be devoid of any lining. In most instances, there
is no host response to the tumor cells that merely
seem to occupy hollow spaces at various random
intervals within the tumor. This pattern of lacunae
containing neoplastic cells is also seen in the
metastatic sites. (iv) The micropapillary carcinoma
always shows a high nuclear grade (high grade by
the WHO/ISUP classification), although some areas
within a neoplasm may parallel low-grade urothelial
carcinoma. (v) Finally, vascular–lymphatic invasion
is present in more than half of muscle invasive
micropapillary carcinomas, if one looks for it care-
fully. A high frequency has been confirmed by CD 31
(endothelial marker) and D2-40 (lymphatic endo-
thelial marker).5 Awareness that lacunae of micro-
papillary urothelial carcinoma may mimic vascular–
lymphatic invasion is important so as not to over-
diagnose the presence of this feature, which is
considered to be an ominous sign in invasive uro-
thelial carcinoma regardless of the stage of disease.

The main differential diagnosis in women is with
a metastatic papillary serous carcinoma, especially
if the tumor is originally discovered in the perito-
neum, abdominal lymph nodes and mesentery or as
a carcinoma of unknown origin. Carcinomas with
micropapillary histology have also been reported in
the lung, breast, pancreas and salivary glands.
Clinical/radiographic correlation is usually re-
quired, but the possibility of a bladder primary
may be suggested if there is no obvious primary
tumor at another anatomic site. Identification of
an admixed urothelial carcinoma of more typical
morphology or immunohistochemical support
(CK 7, CK 20 and uroplakin III positivity) would be
helpful.42,44 In a bladder tumor, pure micropapillary
histology may raise concern for a primary adenocar-
cinoma of the bladder; however, the micropapillary
architecture is due to neoplastic urothelial cells in a
micropapillary configuration and not due to true

glandular differentiation as also supported by im-
munohistochemistry. In primary adenocarcinoma of
the bladder, there is a greater variability of gland
shape and size and of the range of differentiation
in contrast to the typically uniform appearance
of micropapillary component of urothelial carci-
noma.

There are several important reasons for recogniz-
ing micropapillary variant of urothelial carcinoma.
(1)There is evidence to suggest that this unique
configuration of urothelial carcinoma connotes a
more aggressive clone of neoplastic cells—(a) these
tumors are invariably high grade and usually of high
stage and are frequently associated with vascular–
lymphatic invasion; (b) the amount of micropapil-
lary component is correlated inversely with prog-
nosis, (c) the micropapillary component has a higher
DNA index than did conventional urothelial carci-
noma (limited cases examined); and (d) metastatic
sites of tumors with a micropapillary component are
predominantly composed of tumors with this histo-
logical pattern. (2) The presence of micropapillary
histology in metastatic sites should prompt con-
sideration of the possibility of urothelial carcinoma,
especially if the micropapillary configuration is
encountered in the peritoneum, abdominal lymph
nodes or mesentery of a male patient with an
unknown primary or in a female with normal
appearing ovaries. (3) The high association of
micropapillary carcinoma with muscle-invasive
disease should alert the pathologists to its possibi-
lity when this histology is encountered.40 If the
biopsy is superficial and lacks muscularis propria,
there should be a suggestion for a re-biopsy and re-
evaluation for staging. (4) There is recent data that
suggest that for micropapillary carcinomas present-
ing as early stage disease, there is limited response
to immunotherapy such that one leading group has
advocated for early cystectomy for pTa and pT1
tumors with micropapillary histology.8,45 Also
patients are likely to progress while on intravesical

Figure 7 Micropapillary variant of urothelial carcinoma. (a) Noninvasive micropapillary component (right side) and invasive carcinoma
in lamina propria (left side). (b) Tight nests of urothelial cells are surrounded by a typical retraction artifact.
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therapy. The prognosis is uniformly unfavorable; the
5-year and 10-year survival in the largest study was
51 and 24%, respectively.33

Lymphoepithelioma-like carcinoma of the
urinary bladder

First reported in 1991, there are o75 cases reported
in the literature. Tumors with this histology are so
termed because of their striking morphological
resemblance to the undifferentiated nasopharyngeal
carcinoma or lymphoepithelioma.3,46–51 They have
also been reported at multiple sites, including the
prostate, breast, cervix, skin, lung, thymus, stomach
and salivary glands.49 The neoplastic cells are large
and arranged in syncytia, with individual undiffer-
entiated tumor cells with large, pleomorphic vesi-
cular nuclei, prominent nucleoli and numerous
mitoses; the cytoplasmic borders are most often
indistinct (Figure 8a and b). The sine qua non for
this histological pattern of urothelial carcinoma is
the presence of a prominent lymphoid infiltrate
(both T and B cell), although an admixture of other
inflammatory cells including plasma cells, histio-
cytes and eosinophils is not uncommon. The
relationship with EBV (by immunohistochemistry
and in situ hybridization) has been well explored
with no association being documented.47,51

The differential diagnosis includes malignant
lymphoma, and in limited and crushed biopsies
with marked chronic cystitis. Immunohistochemical
studies (pan-cytokeratin) are useful in the resolution
of these differential diagnoses. High-grade urothelial
carcinoma of the usual type with a brisk inflamma-
tory infiltrate should not be termed lympho-
epithelioma-like carcinoma simply because of the
accompanying inflammatory cells. The syncytial
arrangement and typical cytology are essential for
the diagnosis of lymphoepithelioma-like carcinoma,

which in its purest form may be treated differently
than the usual or conventional invasive carcinoma.

Relatively, few series of this subtype of urothelial
carcinoma have been reported, and the aggregate
data suggest that when these tumors occur in a pure
form, they often respond to chemotherapy as the
primary treatment modality, providing the potential
to salvage bladder function.46,49 A majority of repor-
ted tumors are muscle-invasive carcinomas (pT2 or
higher) and when admixed with conventional
urothelial carcinoma, their outcome is similar to
that of conventional urothelial carcinoma and
depends on the stage of the associated conventional
urothelial carcinoma. Some studies have shown that
tumors with a predominant lymphoepithelioma-like
histology have a more favorable prognosis compared
with those with only a focal component of this
histology. In a large series, cases treated with cystec-
tomy had a 5-year actuarial survival rate of 59%
(62% for pure and 57% for mixed); in comparison
the 5-year recurrence free rate of muscle-invasive
bladder cancer treated by cystectomy was similar
and in the range of 65–68%.51

Sarcomatoid carcinoma of the urinary
bladder

Although relatively rare, sarcomatoid carcinoma
including carcinosarcoma is more common than
primary sarcoma of the urinary bladder.52–61 More
than 100 cases have been reported in the literature
and a recent SEER data analysis showed that 301
cases were sarcomatoid carcinomas and carcino-
sarcomas among 46 515 patients (0.6%) of bladder
cancer. The term carcinosarcoma is used by some
authors, and in earlier papers, to designate tumors
with overt epithelial histology admixed with sarco-
matous histology with heterologous elements. The
latest WHO classification, while acknowledging this
controversy, endorses the term sarcomatoid carcino-

Figure 8 Lymphoepithelioma-like carcinoma of the urinary bladder. (a and b) High power of sheets of cells arranged in syncytia
separated by a prominent inflammatory infiltrate. The nuclei are large and vesicular.
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ma, as do others.6,60,62 Molecular analyses have
shown a common clonal origin for the carcinoma-
tous and sarcomatous components, and the out-
come of tumors with and without heterologous
elements is largely similar.54,63 However, a recent
study showed that data reported to the SEER registry
and analyzed for outcome strictly on the basis of
ICD-O-3 histological code showed that sarcomatoid
carcinoma and carcinosarcoma patients did worse
than high-grade urothelial carcinoma, and when
separated, carcinosarcoma patients did worse than
sarcomatoid carcinoma cases.53 A potential well-
known shortcoming of analyzing data from large
publicly reported databases is that the cases are not
centrally reviewed by a group of dedicated patho-
logists, and differing criteria and nomenclature may
be used by pathologists. It is likely that as many
leading centers, classification schemes and papers
have adopted and endorsed a unifying approach
for terminology, this has likely influenced and
compounded analyses of data evaluated without
ascertaining if uniform criteria are used and without
a histological re-review of the study.60,62

The sarcomatoid areas (obvious sarcomatoid over-
growth) may merge with foci of urothelial carcinoma
(Figure 9a), squamous cell carcinoma, adenocarci-
noma or small-cell carcinoma, and most commonly
resemble a high-grade sarcoma, not otherwise
specified, or have a malignant fibrous histiocytoma
histology. Heterologous differentiation may be pre-
sent but has no definite prognostic significance
(Figure 9b). In decreasing order of frequency, areas
of osteosarcoma, chondrosarcoma, rhabdomyo-
sarcoma, liposarcoma, angiosarcoma or a mixture
of sarcoma histologies may be seen. In the absence of
an obvious invasive carcinoma (urothelial, glandu-
lar, small cell, and so on), in a primarily malignant
spindle cell tumor of the bladder, history of prior
urothelial neoplasia, coexistence of in situ disease

such as urothelial carcinoma in situ or strong and
relatively diffuse cytokeratin immunoreactivity is
helpful in making the diagnosis of sarcomatoid
carcinoma over a primary sarcoma. Earlier treatment
with radiation therapy and intravesical cyclopho-
sphamide chemotherapy has been associated with
sarcomatoid carcinoma, as also with external beam
radiation for prostate cancer.64

The differential diagnosis includes benign or
locally aggressive conditions, including pseudo-
sarcomatous myofibroblastic proliferations (post-
operative spindle cell nodules and pseudotumors
(inflammatory myofibroblastic tumors)) of the blad-
der, urothelial carcinoma with chondroid or osseous
metaplasia (ie the absence of osteoid or atypical
cartilage) and primary sarcomas, chiefly leiomyo-
sarcoma.65,66 Pseudosarcomatous myofibroblastic
proliferations may form large mass lesions that
protrude in the bladder lumen as a polypoid tumor
and/or widely involve the bladder wall including
the muscularis propria. High cellularity, frequent
mitoses (not atypical) and necrosis along with an
infiltrative growth compound the distinction with
sarcomatoid carcinoma. The lesion frequently has a
myxoid background with granulation—tissue-type
vascularity, extravasated red cells and an inflamma-
tory infiltrate. A zonal pattern of distribution, that
is, more myxoid and hypocellular regions toward
the surface and greater cellularity with a fibrous
background toward the base, a ‘nodular fasciitis’-
type appearance of the lesion, the absence of an
epithelial component and the absence of nuclear
atypia (hyperchromasia, chromatin abnormalities
and anaplasia) are key in distinction from a malig-
nant process. A subgroup of sarcomatoid carcino-
mas may have a more prominent myxoid back-
ground and may add to the marked diagnostic over-
lap and to the difficulty in discrimination between
the two entities.55 Also, it is the author’s anecdotal

Figure 9 Sarcomatoid carcinoma of the urinary bladder. (a) Urothelial carcinoma and high-grade spindle cell morphology of sarcomatoid
component. (b) Heterologous cartilaginous differentiation.
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experience, which has to some degree also been
commented upon in the literature, that leiomyosar-
comas of the urinary bladder also have a more
prominent myxoid appearance.

Immunohistochemistry, similar to morphology,
has marked overlap in staining characteristics
between pseudosarcomatous myofibroblastic proli-
ferations, sarcomatoid carcinoma and leiomyo-
sarcomas, although we have recently found that
use of a judicious panel (pan-cytokeratin, smooth
muscle actin, desmin, Alk-1, p63, CK5/6 and/or
high-molecular-weight cytokeratin) interpreted
strictly within the morphological context may be
of some value (Table 4).66 Pseudosarcomatous
myofibroblastic proliferations are usually positive
for pan keratin, smooth muscle actin, desmin and
alk-1. Sarcomatoid carcinomas may also be positive
for pan-cytokeratin, smooth muscle actin and rarely
with desmin, but may be distinguished by their
positivity for p63, CK5/6 and high-molecular-weight
cytokeratin (in 10–40% of cases). Leiomyosarcomas
are positive for actin, desmin (usually extensively)
and occasionally for pan-cytokeratin (usually weak
or focal). They are negative for p63, CK5/6, high-
molecular-weight cytokeratin and Alk-1.24 The dif-
ferential immunostaining and the extent of staining
of individual markers between these three differen-
tial diagnostic considerations are important in the
ultimate weight of support immunohistochemistry
provides in this difficult area.

There are no standardized clinical management
paradigms for sarcomatoid carcinoma, and adjuvant
therapy tends to vary from institution to institution
and may be different from the therapy for a primary
sarcoma such as a leiomyosarcoma. Limited experi-
ence has shown down staging (pT0 at cystectomy)
for almost half the patients in one center’s experi-
ence.8 Almost all sarcomatoid carcinomas present
at a high stage, frequently exhibit nodal and/or
distant metastasis and have a very poor prognosis.
An estimated 70% of patients die within 2 years
of diagnosis.5,52–61 Compared with patients with
urothelial carcinomas alone, these patients are at a
greater risk for death even after adjusting for the
stage at presentation.

Small-cell carcinoma

Approximately 400 cases including several large
series have been reported in the literature. The mean
age of presentation is 67.8 years and there is a
striking male predisposition—5:1.67–78 More than
90% of patients present with hematuria; rare cases
present with paraneoplastic syndromes including
hypercalcemia, Cushing’s syndrome and sensory
neuropathy.

Morphologically, this tumor is identical to the
undifferentiated small-cell carcinoma of the lung,
but is more frequently admixed, in approximately
40–50% of the cases, with an epithelial component
of urothelial carcinoma (Figure 10a), including
carcinoma in situ, squamous cell carcinoma or
adenocarcinoma, and rarely even a sarcomatoid
component. Molecular genetic evidence suggests a
common clonal evidence for small-cell carcinoma
and coexistent urotheilal carcinoma. The tumor
usually has a patternless pattern of diffuse growth,
although occasionally and focally some nesting may
be present. The cells have scant cytoplasm and
consequently show nuclear crowding and molding
(Figure 10b). Nucleoli are inconspicuous and the
chromatin is finely stippled. Geographic necrosis,
frequent mitoses, crush artifact, and Azzopardi
effect are indicative of its high proliferation rate. In
the authors’ personal experience, some small-cell
carcinomas of the urinary bladder do not have
features typically seen in small-cell carcinomas of
the lung. In cases that have the overall cytoarchi-
tectural features and adequate immunohistochem-
ical support, I have taken the liberty to continue to
designate tumors without the classic morphology as
small-cell carcinoma of the bladder.

Tumors are positive for chromogranin A and
synaptophysin (greater than 60% of cases) and
frequently show a dot-like positivity for pan-cyto-
keratin. TTF-1 may be positive in almost 40% of the
cases.68 Other reported markers include p53 (75%),
c-kit (27%) and EGFR (27%); prognostic or thera-
peutic significance of these markers is unknown.67,79

Comparative genomic hybridization studies show
frequent genomic alterations including deletions

Table 4 Spindle cell proliferations of the urinary bladder in adults: reported immunoprofiles

Bladder PMP Sarcomatoid carcinoma Leiomyosarcoma

Actin 48–100% 15–80% 43–100%
Desmin 27–80% 0–40% 0–60%
h-caldesmon 0–66% N/D 100%
CKAE1/3 36–94% 63–100% 0–58%
CK 5/6 0% 27–65% 0%
HMCK 0% 0–25% 0%
P63 0% 36–70% 23%
EMA 0–50% 50–100% 0–12%
ALK-1 20–89% 0% 0–10%

PMP, pseudosarcomatous myofibroblastic proliferation; HMCK, high-molecular-weight cytokeratin.
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of 10q, 4q, 5q and 13q, and gain of 8p, 5p, 6p and
13q.80 Methylation studies show similar rates in
pure small-cell carcinoma and in small-cell carci-
noma concurrent with urothelial carcinoma.81

Small-cell carcinoma may be mistaken for malig-
nant lymphoma, poorly differentiated urothelial
carcinoma with scant cytoplasm and even inflam-
mation in a crushed, cauterized, superficial or scant
specimen. Metastasis from lung or extension from
adjacent viscera must be ruled out by clinicopatho-
logical correlation as immunohistochemistry offers
limited assistance. TTF-1 may be expressed in
small-cell carcinomas of any anatomic site, and
does not indicate a lung origin and PSA is usually
negative in prostatic small-cell carcinomas.68,72 If
the tumor is not felt to be a typical primary bladder
neoplasm at presentation, attention to the morphol-
ogy of the accompanying epithelial component such
as prostatic or urothelial histology, if present, would
be useful to determine the primary site. Another
significant diagnostic pitfall is alveolar rhabdomyo-
sarcoma, which may rarely involve the bladder
and has a predilection to occur in adults. It may
occur either in a pure form or as a component of
heterologous differentiation in a sarcomatoid carci-
noma. These tumors have significant overlap with
small-cell carcinoma, as the classic ‘alveolar’ mor-
phology may not be appreciated and the tumor may
present with an almost exclusive round-cell primi-
tive appearance. The tumors are positive for desmin,
myogenin and Myo D1 and negative for keratin. The
morphologic overlap is compounded by synapto-
physin immunoreactivity (hitherto unexplained) in
alveolar rhabdomyosarcomas.82

The vast majority of patients (94%) with small-
cell carcinoma of the bladder present with muscle-
invasive disease and B67% patients develop
systemic metastases during the disease course.
Metastastic sites include lymph nodes, liver, bone,
lung and brain. An important reason for the accurate
recognition of a small-cell carcinoma component is
that it is recognized as a systemic disease and

apparently has response to newer chemotherapy
protocols (cisplatin- and etoposide-based therapy),
which, in combination with surgical resection, have
shown encouraging results including reports of long-
term survivors. It is difficult to compare outcome
between different series, as different therapeutic
strategies, including surgery alone, neoadjuvant and
adjuvant chemotherapy, radiation therapy, and so on,
have been variably employed.69,83 The mean survival
is 6–34.9 months and the reported 5-year survival
rate ranges from 8 to 40%; patients presenting with
organ-confined disease have a slightly favorable
survival.67–78,83 In another large single institution
experience, the 5-year disease-specific survival of
patients undergoing cystectomy alone was 36 and
78% in those receiving chemotherapy, underscoring
the importance of accurate histopathological classifi-
cation of small-cell carcinoma.84

Large-cell neuroendocrine carcinoma

The range of neuroendocrine tumors in the bladder
includes carcinoid tumor, small-cell carcinoma,
large-cell neuroendocrine carcinoma and mixed
patterns.85 Less than 10 convincing cases of pure
carcinoid tumor of the urinary bladder and o10
cases of primary large-cell neuroendocrine carcino-
ma of the urinary bladder have been reported using
criteria used for their better-known pulmonary
counterparts.86–91 In contrast to small-cell carcino-
ma, large-cell neuroendocrine carcinomas have a
more discernable architecture (nests, trabeculae,
organoid and palisaded) and have prominent
nucleoli. Large-cell neuroendocrine carcinomas
may be pure (rare) or admixed with components of
urothelial, glandular, squamous or small-cell carci-
noma. Reported outcome data on primary pure
carcinoid tumors are extremely limited and not
adequate to make any reliable inference on the prog-
nosis. The outcome of large-cell neuroendocrine
carcinoma appears to be similar to small-cell

Figure 10 Small-cell carcinoma of the urinary bladder. (a) High-grade conventional urothelial carcinoma juxtaposed with small-cell
carcinoma histology. (b) Typical cytological features of small cell carcinoma component.
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carcinoma with most reported cases having a fatal
outcome.

Urothelial carcinoma with trophoblastic
differentiation

More than 30 cases of urothelial carcinoma with
areas of trophoblastic differentiation have been
reported and a small subset has had symptoms
related to excess human chorionic gonadotropin
production including gynecomastia.92–96 Although
some of the early reports have described tumors that
apparently were composed solely of tissue resem-
bling choriocarcinoma, most tumors reported in the
last three decades or so have been composed of a
mixture of urothelial carcinoma with trophoblastic
elements. A single case of micropapillary carcinoma
with trophoblastic elements has been reported.43

For purposes of reviewing clinical significance,
we divide this group of neoplasms into three
categories: (1) urothelial carcinoma with scattered
syncytiotrophoblasts, (2) urothelial carcinoma with
choriocarcinomatous differentiation (Figure 11a
and b) or pure choriocarcinoma, and (3) urothelial
carcinoma with immunohistochemical expression
of b-HCG, but no recognizable trophoblasts. Thus,
trophoblastic differentiation in urothelial carcinoma
spans a spectrum from immunohistochemical ex-
pression for human chorionic gonadotropin in an
otherwise typical invasive urothelial carcinoma to
the presence of syncytiotrophoblasts, to the pre-
sence of focal areas resembling choriocarcinoma, to
the rare predominant or pure choriocarcinoma,
which is recognized as a variant of urothelial
carcinoma rather than a neoplasm of germ cell
origin. One recently reported case, however, was
associated with an isochromosome 12p, a specific
genetic marker found in germ cell tumors of any
histological type.97

Immunohistochemistry can often detect human
chorionic gonadotropin in typical urothelial carci-
noma and some variants, including carcinoma
in situ and plasmacytoid variant.98 This is more

common in high-grade carcinoma, approaching 33%
of cases. Areas with positive staining may be
juxtaposed to identical areas without demonstrable
staining. The presence of syncytiotrophoblasts
has been associated with a poor prognosis; in most
cases, o12 months have elapsed between the
presentation and death. For this reason, the pre-
sence of elements with trophoblastic morphology
and some estimate as to their quantity should be
reported. Also, elevated urine or serum b-HCG
levels in these patients offer a marker for response
to therapy.95 There has been no study comparing
tumors of similar grade and stage with and with-
out admixed syncytiotrophoblasts to definitively
answer this question. It does appear that chorio-
carcinomatous differentiation has a higher risk of
metastatic disease and tumor related death. Owing
to of its rarity, the utility of germ cell therapy
for vesical choriocarcinoma has not been fully
addressed; initial cases reported a poor response,
but there are reports of good clinical responses
to germ cell therapy in rare patients with pure
choriocarcinomas.96 Whether or not pure choricar-
cinoma of the bladder represents a tumor with better
chemosensitivity is unknown. The possibility of
a metastatic choriocarcinoma should always be
excluded clinically before the diagnosis of a primary
vesical choriocarcinoma is accepted, involution of
testicular tumors is well known and small, residual
testicular scars may be the only clinical sign of
primary disease.

Urothelial carcinoma with unusual
cytoplasmic features

Plasmacytoid Urothelial Carcinoma

In the past few years, urothelial carcinomas with a
striking resemblance to plasma cells have been
described.98–109 The first case was reported by Sahin
et al in 1991, in which the patient presented with
multiple lytic bone metastasis compounding the
diagnostic dilemma. Since then B75 cases have

Figure 11 Urothelial carcinoma with trophoblastic differentiation. (a and b) Choriocarcinoma component with biphasic histology
including syncytiotrophoblastic giant cells. (Adopted with permission from Dr Jae Y. Ro, Houston, TX, USA.)
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been published with a recent large series of 17
cases.98–109 A series of 10 cases mimicking lobular
carcinoma of the breast, the so-called discohesive
variant, shares many features with the plasmacytoid
variant, although the most distinctive feature of
cases in this series was the arrangement of tumor
cells in a single cell discohesive Indian file
pattern.110

The tumors are poorly differentiated to undiffer-
entiated, usually having a coexisting typical high-
grade urothelial carcinoma or a sarcomatoid carci-
noma histology. The neoplastic cells are usually
discohesive and set in a loose, myxoid stroma
(Figure 12a and b). A plasmacytoid histology may
be seen in a variety of bladder neoplasms, including
malignant lymphomas, plasmacytomas and malig-
nant melanoma, metastatic carcinoma including
lobular and gastric adenocarcinoma, paraganglioma,
rhabdomyosarcoma and urothelial carcinoma. The
correct diagnosis may not always be difficult if
adequate tissue exhibiting more typical patterns
diagnostic of a particular neoplasm is available for
histological examination. Small biopsies occasion-
ally show only the plasmacytoid pattern and may
closely mimic a plasmacytoma or lymphoma. Im-
munohistochemistry may be required in this setting,
and demonstration of cytokeratin reactivity con-
firms the diagnosis of carcinoma. A broad panel
including cytokeratin, leukocyte common antigen
and/or T- and B-cell markers and S-100 protein may
be necessary if the initial differential diagnosis is
wide. In the differential with metastatic carcinoma,
plasmacytoid carcinomas are positive for cyto-
keratin 7 and 20 and for uroplakin3; they may
occasionally to commonly express CD138, so this
marker should not be used in isolation as evidence
of a plasma cell neoplasm.103,104

The prognosis of tumors with this morphology is
uniformly poor, with most patients having advanced
stage at presentation and metastastic disease
progression. Owing to the limited number of cases

reported, it is difficult to infer if the poor prognosis
is related to this particular histological pattern or
because of the frequently present concurrent high-
grade and high-stage urothelial carcinoma.

Urothelial Carcinoma with Rhabdoid Features

Urothelial carcinomas may also rarely have focal
areas showing rhabdoid features: a population
of large, relatively discohesive cells with distinct
cell borders, large vesicular nuclei, prominent
nucleoli and eosinophilic cytoplasmic inclusions
(Figure 13). Less than 10 cases have been reported
in adults.111,112 Most cases have features of conven-
tional urothelial carcinoma at least focally; concur-
rent carcinoma in situ, small-cell and sarcomatoid
histology have been reported.

The differential diagnosis includes more entities
when the tumor has a homogeneous rhabdoid

Figure 12 Plasmacytoid urothelial carcinoma. (a) Low-power view of neoplastic infiltrate that may mimic an inflammatory process. (b)
Carcinoma cells with plasmacytoid features.

Figure 13 Urothelial carcinoma with rhabdoid features. Left:
undifferentiated carcinoma with rhabdoid cells. Right: cytoker-
atin stain with perinuclear inclusions (Adopted with permission
from Dr Anil Parwani, Pittsburgh, PA, USA).
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phenotype. The main distinction is from a true
malignant extrarenal rhabdoid tumor. Although
there are two case reports of ‘true’ malignant
rhabdoid tumors of the bladder in young patients,
their existence is controversial. Given that malig-
nant rhabdoid tumors have a characteristic mutation
or deletion of the INI1 gene at chromosome 22q11,
we suggest that molecular confirmation is manda-
tory for the diagnosis of primary pure malignant
rhabdoid tumor of the bladder. Immunohisto-
chemical loss of nuclear INI1 expression has also
been reported as an adjunctive test to confirm
the diagnosis of malignant extra-renal rhabdoid
tumors.113 From a practical standpoint, tumors with
a rhabdoid morphology in adults are almost always
poorly differentiated carcinomas. The prognosis
of these tumors is poor and characterized by an
aggressive clinical course.

Urothelial Carcinoma with Clear Cell Features
(Glycogen-Rich)

Reports have described urothelial carcinomas with
glycogen-rich, clear cytoplasm.114–118 These carcino-
mas are typically high grade, so the differential
diagnosis includes clear cell adenocarcinoma, meta-
static renal cell carcinomaor prostatic carcinoma.
Clear cell adenocarcinomas of the bladder more
frequently occur in women and typically have a
combination of morphological patterns within the
same tumor including, solid, papillary or tubulo-
cystic architectural arrangement; the papillae are
lined by a single epithelial layer with a hyalinized
core. The cytoplasm may be eosinophilic or clear
and the cells may have a hob nail appearance. In
contrast, poorly differentiated urothelial carcinomas
with clear cell features have a more sheet-like
growth pattern and often have more characteristic
appearing areas, at least focally, of urothelial carci-
noma with conventional morphology (Figure 14).
Clear cell carcinomas may be positive for cyto-
keratin 7 and CA 125, and occasionally for cyto-
keratin 20. Metastatic renal cell carcinoma can
usually be excluded on the basis of clinical grounds
(the presence of renal mass). In the one reported
series of seven cases of renal cell carcinoma
metastatic to bladder, all patients had metastasis in
multiple organs; no patient had isolated bladder
metastasis.119 It is conceivable, although that a
vesical involvement may be the initial manifestation
of renal cell carcinoma. Morphologically, the pre-
sence of a well-developed alveolar or nested pattern
with intervening interconnecting septa containing a
lattice arrangement of capillaries and admixed
mature lymphocytes should greatly raise suspicion
of a renal primary. Co-expression of cytokeratin and
vimentin, positivity for RCC antigen and PAX–2,
and negative reaction for cytokeratin 7 and 20
provide immunohistochemical support for the diag-
nosis of renal cell carcinoma.120 Prostatic carcino-

mas typically involve the muscularis propria and
may spare the lamina propria and the lining mucosa,
as it directly invades the bladder wall from the
prostate. Even the high-grade and high-stage pro-
static adenocarcinomas most typically show more
homogenous nuclear features with prominent
nucleoli. Appreciation of a multitude of patterns,
including cribriform, small acinar and solid, and
the cytological tinctorial appearances, such as clear,
eosinophilic, and foamy pattern, may be useful.
Pleomorphism and frequent mitoses are unusual for
prostate carcinoma. Strong, diffuse immunoreactiv-
ity with PSA and/or PSAP would support a prostatic
carcinoma. Urothelial carcinomas are positive for
cytokeratins 7 and 20 and for p63, thrombomodulin
and high–molecular-weight cytokeratin; markers
usually negative in prostate carcinomas.24,44,121

Recently, additional prostate-specific markers, in-
cluding P501S, and prostate-specific membrane
antigens have made this differential diagnosis be
more readily resolved by immunohistochemistry.122

Lipoid-Rich Variant of Urothelial Carcinoma

The most recent WHO classification recognizes that
rare urothelial carcinomas may have large carcino-
ma cells with optically clear empty multivacuolated
cells resembling lipoblasts.6 The lipid-rich cellular
areas comprise from o10 to up to 50% of the tumor
and, when prominent, raise the possibility of a
signet ring component (glandular differentiation) or
of heterologous liposarcomatous elements of a sarco-
matoid carcinoma. Less than 10 cases are reported,
in which the presence of lipid has not convincingly
been proven by histochemistry and hence the term
lipoid variant.123 The cells are S-100 protein-nega-
tive. The background urothelial carcinoma is invari-
ably high grade and invasive (Figure 15a and b). The

Figure 14 Urothelial carcinoma with clear cell features. Invasive
carcinoma has cells with abundant clear cytoplasm. Other areas
of the neoplasm had more typical morphology of urothelial
carcinoma.
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absence of intracellular mucin by special stains may
aid in the distinction from a signet ring cell com-
ponent, but is rarely necessary when one puts this
unusual observation in the context of the morphology
of the entire invasive carcinoma. The demonstration
of cytokeratin reactivity should resolve the diagnosis
of carcinoma in the most difficult case. There is no
known prognostic significance of this histological
variant of bladder cancer.

Urothelial carcinoma with unusual
stromal reactions

Pseudosarcomatous Stroma

Urothelial carcinomas may have a pseudosarcoma-
tous stromal response in the primary or metastatic
neoplasm.65,124,125 In these cases, the stroma, adja-
cent to the epithelial component, contains atypical
mesenchymal cells that are similar to those seen in
giant cell cystitis. The chief reason for the awareness
of this peculiar stromal response is that it should not
be misinterpreted as the biphasic component of
a sarcomatoid carcinoma. The superficially very
atypical appearing spindle cells often have abun-
dant eosinophilic cytoplasm and pleomorphic
hyperchromatic nuclei that have a degenerate or
‘symplastic’ appearance. The spindle cell compo-
nent lacks mitotic activity or an expansile growth,
and there is a lack of transition between the spindle
cells and the carcinoma cells.

Osseous or Cartilaginous Metaplasia

The stroma of urothelial carcinomas or their metas-
tases may rarely undergo osseous or cartilaginous
metaplasia. This feature should not be mistaken for
heterologous differentiation in a sarcomatoid carci-
noma (carcinosarcoma). The bone or cartilage
appears mature and lacks cytologic atypia.1,126

Osteoclast-Type Giant Cells

Giant cells resembling osteoclasts occasionally are
present in the stroma of bladder carcinoma. Rare
cases of tumors with predominant osteoclast-type
giant cell histology have been reported (see below),
and tumors with focal osteoclast-like giant cells
should not be misclassified as these giant cell-rich
bladder carcinomas (Table 5).127–130

Osteoclast-rich undifferentiated
carcinoma of the urinary bladder

‘Giant cell tumors’ or ‘osteoclastoma-like giant cell
tumors’ of the pancreas, gall bladder, liver, breast,
salivary gland, thyroid, skin, lung, intestines, larynx
and female genital tract have been reported. Less
than 20 cases of a similar spectrum have been
reported in the bladder, most as case reports, with
one series of 6 cases.127–132 The tumors are composed
of mononuclear cells (frequently positive for
epithelial markers), osteoclast-like giant cells
(CD68-, CD51-, CD54-positive) (Figure 16a and b)
and recognizable usual urothelial neoplasia (carci-
noma in situ, papillary or invasive carcinoma) in
varying proportions.131 Some areas may be entirely
composed of histology similar to giant cell tumors of
bone, whereas other areas may show single cells or
aggregates of mononuclear cells with a spectrum of

Figure 15 Lipoid-rich variant of urothelial carcinoma. (a) Urothelial carcinoma with cells resembling lipoblasts. (b) High power.

Table 5 Urothelial carcinoma with giant cells

1. Giant cell carcinoma
2. Sarcomatoid carcinoma with anaplastic spindle cell giant

cells
3. High-grade urothelial carcinoma with syncytiotrophoblasts

and/or choriocarcinomatous elements
4. Urothelial carcinoma with osteoclast-like stromal response
5. Osteoclast-rich undifferentiated carcinoma
6. Urothelial carcinoma with treatment associated giant cells

(post-BCG or post-transurethral resection)
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atypia, including marked pleomorphism, which are
distinct from the nuclei of the osteoclast-like giant
cells. These mononuclear cells may stain for
pancytokeratin, epithelial membrane antigen, CAM
5.2 and cytokeratin 7; and rarely for S-100 protein,
actin, desmin and p53.131 Although these tumors
have several histological features of their skeletal
counterparts including areas with blood-filled cysts
mimicking aneurysmal bone cyst, we believe them
to be undifferentiated carcinomas that are rich in
osteoclasts because of the cytokeratin positivity,
concurrent presence of high-grade urothelial neo-
plasia, matched p53 positivity in mononuclear cells
and urothelial tumor cells, and the poor prognosis of
tumors with this histology. In the series of six cases,
four of five patients with follow-up died of disease,
three with documented metastasis.131 A large ma-
jority of patients reported in case reports that have
adequate follow-up have also had documented
metastatic disease or death.129,131,132

Giant cell carcinoma

Very rarely undifferentiated carcinomas of the
bladder may be composed predominantly or purely
of poorly differentiated large, loosely cohesive
pleomorphic, bizarre and anaplastic cells with
abundant eosinophilic or amphophilic cytoplasm
(Figure 17). The tumor cells often contain multiple
nucleoli and are similar to giant cell carcinomas
seen in the lung and in other parts of the body.
Multiple nuclei and/or macronucleoli are com-
mon.2,4 This pattern likely represents a form of
poorly differentiated/undifferentiated urothelial car-
cinoma and many authors prefer the term ‘undiffer-
entiated carcinoma’ for these tumors. There is no
known difference in prognosis or response to
therapy from other forms of high-grade urothelial
carcinoma, but no studies have addressed this issue
to date. The prognosis is likely to be poor based on
experience in similar tumors occurring at other
sites. The high degree of nuclear anaplasia helps

differentiate giant cell carcinoma from the urothelial
carcinoma with osteoclast-type giant cells or syncy-
tiotrophoblasts. Other diagnostic issues include the
differential diagnosis from other poorly differen-
tiated malignant neoplasms including lymphoma
and melanoma. Immunostains for epithelial,
lymphoid and melanocytic markers should help
resolve most cases.

Summary of histological variants of
urothelial carcinoma

Table 6 provides a comprehensive summary of the
diagnostic, prognostic and therapeutic significance
of the histological variants of bladder cancer; and
Table 7 summarizes the immunohistochemical
markers associated with urothelial differentiation.
From the above wide histological spectrum of
invasive urothelial carcinoma, it is amply apparent
that urothelial neoplasia has a pronounced ability
for divergent differentiation. It is important that
surgical pathologists be aware of this potential for
multidirectional differentiation, as the correct

Figure 16 Osteoclast-rich undifferentiated carcinoma of the urinary bladder. (a) Neoplasm composed of numerous osteoclast-like giant
cells. (b) Atypical mononuclear and spindled cells are the undifferentiated neoplastic component.

Figure 17 Giant cell carcinoma of the urinary bladder.
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Table 6 Summary of histologic features of variants of urothelial carcinoma and their clinical or pathologic significance

Variant Differential diagnosis Clinical or pathologic significance

Urothelial carcinoma with
squamous differentiation

Pure squamous carcinoma Unfavorable prognosis, possibly because of association with
high-grade urothelial carcinoma
Limited series show poor response to chemotherapy and
radiation

Urothelial carcinoma with
glandular differentiation

Pure primary adenocarcinoma
Metastatic adenocarcinoma

Unfavorable prognosis, possibly because of association with
high-grade urothelial carcinoma
Limited data show poor response to chemotherapy

Nested variant Von Brunn’s nests
Paraganglioma
Nephrogenic adenoma
Metastatic prostate cancer
Carcinoid tumor

Potential serious diagnostic pitfall in limited samples
Aggressive clinical course with higher frequency of
metastasis

Tubular variant Cystitis cystica
Cystitis cystica glandularis
Nephrogenic adenoma
Primary adenocarcinoma
Metastatic adenocarcinoma

Potential diagnostic pitfall in limited samples
Clinical significance unknown, frequently coexists with
nested pattern

Microcystic pattern Cystitis cystica glandularis
Nephrogenic adenoma
Primary adenocarcinoma
Metastatic adenocarcinoma

Potential diagnostic pitfall in limited sampling
No known clinical significance in terms of outcome

Inverted pattern Inverted papilloma Invasion may be overcalled
Prognosis: depends on the presence or absence of lamina
propria or muscularis propria invasion

Micropapillary variant Primary site: primary adenocarcinoma, metastatic
papillary serous carcinoma from ovary or uterus
Metastatic site: ovary, lung, breast, pancreas

High stage, high grade with frequent vascular invasion: poor
prognosis
In biopsy lacking muscularis propria, the presence of
micropapillary histology should prompt rebiopsy
Poor response to intravesical therapy in pTa/pT1 disease:
early cystectomy is advocated by some authors

Lymphoepithelioma-like
carcinoma (LELC)

Malignant lymphoma
Chronic cystitis
Urothelial cancer with prominent lymphoid stroma

Patients with pure tumors may be candidates for
chemotherapy alone—possible salvage of bladder
Tumors with predominant LELC may have slightly
favorable prognosis
Tumors with focal LELC have outcome similar to urothelial
carcinoma of similar stage

Sarcomatoid carcinoma
(carcinosarcoma)

Leiomyosarcoma
Pseudosarcomatous myofibroblastic proliferation
Urothelial carcinoma with pseudosarcomatous stroma

Extremely aggressive clinical course
2-year survival of 28%, median survival 1 year
Some centers may offer different treatment protocols for
sarcomatoid carcinoma than urothelial carcinoma or
primary sarcoma

Small-cell carcinoma Chronic inflammation
Lymphoma
High-grade urothelial carcinoma with scant cytoplasm
Alveolar rhabdomyosarcoma
Extension from small-cell carcinoma of prostate
Metastatic small-cell carcinoma from lung

High stage at presentation: very poor prognosis
Association with paraneoplastic syndromes
Frequent disseminated metastasis
Response to newer chemotherapy protocols similar to those
used in lung tumors

Large-cell neuroendocrine
carcinoma

High-grade urothelial carcinoma, NOS Uniformly poor prognosis, limited cases
May be associated with small-cell carcinoma
Similar therapeutic approach to small-cell carcinoma

Urothelial carcinoma with
trophoblastic differentiation

Sarcomatoid carcinoma with undifferentiated giant cells
Osteoclast-rich undifferentiated carcinoma of bladder
Metastatic germ cell tumor

Poor prognosis, limited data
Resistance to radiation, limited data
Urine and serum HCG: markers for disease progression

Plasmacytoid variant Plasmacytoma
Lymphoma
Chronic inflammation
Malignant melanoma
Metastatic carcinoma
Rhabdomyosarcoma

Potential diagnostic pitfall in limited samples
Advanced stage at presentation: poor prognosis

Urothelial carcinoma with
rhabdoid features

Malignant extrarenal rhabdoid tumor Poor prognosis

Urothelial carcinoma with
clear cells

Primary clear cell adenocarcinoma of bladder/urethra
Metastatic renal cell carcinoma
Prostatic carcinoma

Diagnostic pitfall
Prognosis: depends on the stage of tumor

Lipoid-rich variant Adenocarcinoma with signet ring cell features
Sarcomatoid urothelial carcinoma with heterologous
liposarcomatous differentiation

Diagnostic pitfall
Poor prognosis: related to concurrent high-grade, high stage
urothelial carcinoma

Osteoclast-rich
undifferentiated carcinoma

Pleomorphic giant-cell carcinoma
Sarcomatoid carcinoma with giant cells
Syncytiotrophoblastic giant cells in high grade infiltrating
urothelial carcinoma
Scattered reactive stromal giant cells
Choriocarcinoma of the bladder

Poor prognosis and aggressive clinical behavior

Giant cell carcinoma Urothelial carcinoma with syncytiotrophoblastic
differentiation
Osteoclast-rich undifferentiated carcinoma

Poor prognosis
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characterization of the tumors may have diagnostic,
therapeutic or prognostic implications significantly
impacting management. A recent review has pub-
lished a treatment algorithm for resectable urothelial
carcinoma of the bladder in which variant histology
is a stratifying feature. And this information has
been incorporated into clinical treatment algorithms
for resectable urothelial carcinoma and in the
National Comprehensive Cancer Network (NCCN)
Clinical Practice Guidelines for Bladder Cancer.8,133

It is not uncommon that tumors with divergent or
aberrant differentiation show multiple patterns
within the same tumor such as sarcomatoid, small-
cell, squamous and glandular differentiation. When
multiple histologies are encountered, the author
usually provides the relative percentage of each of
the different components, for example, invasive
high-grade urothelial carcinoma (50%), with squa-
mous (30%) and glandular differentiation (20%).
Many variants are clinically aggressive and may
present at metastatic sites in which case the unusual
variant histology may not readily facilitate relation-
ship with bladder cancer. Comparison with the
bladder primary, if available and/or immunohisto-
chemical support may be necessary. Urothelial
carcinomas are positive for high-molecular-weight
cytokeratin (65–100%), p63 (70–92%), thrombomo-
dulin (49–69%) and uroplakin III (57–60%).44,134,135

In carcinomas of unknown primary when differen-
tial cytokeratin 7 and 20 staining is used, urothelial
carcinomas are typically cytokeratin 7 and fre-
quently cytokeratin 20-positive.
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