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Abstract: Bladder cancer is a heterogenous disease that is associated with tangible mortality in muscle
invasive disease. The WHO 2016 classification of urothelial tumours reflects the contemporary approach
towards histological variants in bladder cancer, including variants of urothelial carcinoma (UC) and non-
urothelial variants. This review focuses on variant histology in UC, and discusses the importance of accurate
histological diagnosis, and subsequent risk stratification and therapeutic decision making based on proper
variant recognition. Most urothelial variants are associated with poorer outcomes compared to conventional

UG, although some perform reasonably better. However, high quality evidence detailing optimal treatment

and survival outcomes are still lacking in literature, due to the rarity of these cases.
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Introduction

Bladder cancer is currently one of the top ten most
common solid organ malignancies worldwide, and
comprising approximately 550,000 new cases and 200,000
deaths in 2018 (1,2). Bladder cancer is a heterogenous
disease with superficial non-invasive disease being more
common and associated with good outcomes while
aggressive muscle invasive disease is associated with poorer
prognosis (3). In patients with muscle invasive disease, a
wide array of treatment modalities have been described
inclusive of systemic chemotherapy and immunotherapy,
radical cystectomy (RC) and bladder sparing regimes
including maximal transurethral resection combined with
radiotherapy with chemotherapy (4).

In pure bladder cancer variants, the diagnosis and
treatment are largely distinct from conventional urothelial
carcinoma (UC) of the bladder (5). However, the optimal
management of urothelial cancer variants in muscle invasive
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disease may have considerable overlap with that of their
conventional counterpart. Hence, there is strong clinical
relevance to urologists, pathologists and oncologists alike
to be able to distinguish between these variants confidently,
especially in subtypes where the treatment and prognosis
may be different from conventional UC.

This article focuses on the key features of histological
variants of conventional UC especially in the context of
muscle invasive bladder cancer (MIBC), and explores the
available evidence of prognostication and treatment of
individual variants.

Evidence acquisition

A non-systematic PubMed and Medline literature search
was performed using the following terms alone or in

combination: “bladder cancer”, “urothelial cancer”,

“micropapillary”, “microcystic”, “sarcomatoid variant”,”

o«

nested variant”, v«

lasmacytoid variant”, “clear cell”, “giant
p Y g
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Table 1 Differences in nomenclature of histologic variants in
muscle invasive disease between 2002 and 2016 WHO classification

2002 WHO

Infiltrating urothelial carcinoma
IUC with squamous differentiation
IUC with glandular differentiation
IUC with trophoblastic differentiation
Nested
Microcystic
Micropapillary
Lymphoepithelioma-like
Lymphoma-like
Plasmacytoid
Sarcomatoid
Giant cell
Undifferentiated

2016 WHO
Infiltrating urothelial carcinoma with divergent differentiation
Nested, inclusive of large nested variant
Microcystic
Micropapillary
Lymphoepithelioma-like
Signet ring cell/plasmacytoid/diffuse
Sarcomatoid
Giant cell
Poorly-differentiated
Lipid rich
Clear cell
Tumours of Mullerian type

Tumours arising in a bladder diverticulum

IUC, infiltrating urothelial carcinoma.

cell”, “histological variants” and “muscle invasive bladder
cancer”. Meta-analysis, original articles and reviews in
published in English were chosen.

Case definition

In 2016, WHO released the fourth edition of the
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classification of tumours of the urothelial tract, and detailed
a section on histological variants in recognition of divergent
differentiation, morphology and clinical phenotype (6)
(Table 1). The updates reflected recognition of variant
tumour histology as distinct in diagnosis, pathogenesis and
ultimately, in the realm of clinical trials and therapeutics.
On the other hand, the grading classification is retained,
and WHO 2016 recommendations are largely based on
the WHO 2004 (7) grading of low grade and high grade
tumours.

By definition, these tumours have primarily UC as the
predominant histological subtype, but other subtypes are
also observed. The incidence of divergent differentiation or
histologic variants is estimated to be about 25% in cystectomy
series (8,9), and are therefore, not uncommon in incidence.

Given the lack of tumour markers in bladder cancer,
accurate pathological grading and histological subtype is
critical to optimal clinic decision-making on treatment
and appropriate patient counselling. However, histological
variants may not be consistently reported or recognised.
There may be a high discordance rate between pathological
reporting of specimens obtained from transurethral
resection and cystectomy numbering between 39-47%,
often due to a lack of recognition by community
pathologists (10). In the specific example of micropapillary
variant of UC, consistent pathological reporting is
challenged by significant interobserver variation even
among urologic pathologists (11), and a lack of specific and
sensitive immunohistochemical markers (12,13).

Of the available studies in English literature, most of
them suggest that variant histology in bladder cancer,
whether muscle invasive or not, will portend a poorer
clinical outcome of survival in affected patients, when
compared to conventional UC. Generally, there is a
higher propensity for extra-vesical extension and lymph
node metastasis (14), and also a tendency for pathological
upstaging at RC (hazard ratio of 2.77) compared to
conventional UC (15). However, the strength of evidence
for prognosis and optimal treatment varies between tumour
variants depending on the quality of available evidence.
Hence, specific recommendations will be detailed in the
relevant sections that follow.

Urothelial malignancies and variant types
Micropapillary urothelial carcinoma (MPUC)
MPUC was first described in the early 1990s at MD
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Figure 1 Micropapillary bladder cancer. (A) H&E slide showing invasive component of tumour; (B) H&E slide showing mucosal component

of tumour.

Anderson Cancer Centre by Amin et 4/ (16) as a tumour
growth pattern that occurs in many organs usually
presenting at an advanced stage.

The microscopic features of MPUC include a
micropapillary architecture similar to that of ovarian
papillary serous tumours, and this can be observed to be
at the mucosal surface or in the invasive component of the
tumour. The nuclei of tumour cells are frequently of high
grade, showing reversed polarity to the external surface of
tumour nests (17) (Figure 1).

The proportion of MPUC in the tumour is prognostic
for clinical outcomes, and should be routinely reported if
present (18).

The incidence of MPUC is estimated to be between 0.7%
to 2.2% of all urothelial tumours, with a male to female
ratio of 10:1 and average age of diagnosis of 65 years. A
majority of patients were found with muscle invasive disease
at presentation, and the overall survival (OS) outcomes at
5 and 10 years were 51% and 24% respectively (19). In
earlier surgical series, there was also a high progression rate
(70%) from non-muscle invasive to muscle-invasive disease,
and nodal metastasis despite aggressive treatment. This is
associated with a high tendency for pathological upstaging
in the MPUC components at cystectomy (20).

In non-muscle invasive disease, the optimal treatment
with either early RC or intravesical BCG is not known
(14,21-23). Kamat er al. suggested that early cystectomy
was indicated in non-muscle invasive MPUC as there
was a high rate of progression to MIBC with intravesical
Bacillus Calmette Guerin (BCG) therapy. However, this
was reported from a study with a small sample size (n=27)
and the wider applicability is not clear (15). Spaliviero ez al.
showed no significant difference in cancer specific mortality
or risk of metastasis between early RC and intravesical
BCQG, although there was a tendency for better outcomes
with early RC. This study was also limited by sample size
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(n=36).

In a more contemporary study of 82 patients with non-
metastatic MIBC, Meeks er 2/. demonstrated a 45% pT0
rate following neoadjuvant cisplatin based chemotherapy
followed by RC, and also showed better OS in pT0
individuals than those with residual disease (24). However,
despite a response to NAC in some patients, a pooled
analysis showed that NAC did not confer a OS or cancer
specific survival (CSS) compared to RC alone (25).
However, there was an intermediate to high risk of bias
across these studies observed.

It is also possible to clinically risk stratify patients with
surgically resectable MPUC—namely those with clinical
T1, clinical T2 or more without hydronephrosis and any
clinical stage with hydronephrosis (26). The 5-year OS
rates were 82%), 45% and 15% respectively, while DSS
rates were 92%, 51% and 17% respectively. They suggested
upfront RC for the lower risk group (5 years OS and DSS
of 87% and 95%), and neoadjuvant chemotherapy (NAC)
and RC for the high risk group (5-year OS and DSS 64%
and 79% respectively). For the highest risk group with
hydronephrosis, the OS and DSS were very poor (24% and
27%) with upfront RC, and poorer with NAC prior to RC.
However, this study was limited by a sample size of n=107
patients and would require validation from larger patient
populations.

Whole genome sequencing of MPUC has yielded a
genomic signature typical of a luminal subtype associated
with the activation of wild-type p53 mutations, which would
possibly explain its aggressive biological behaviour (27).

Hence, based on available clinical evidence drawn from
case series, there is a suggestion to support early RC in T1
disease where suitable. Otherwise, intravesical BCG may
also provide disease control in those not suitable for radical
surgery but with a potentially poorer OS. In patients with
MIBC, there should be consideration of NAC based on
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conventional UC regime. This should be followed by RC
especially in those with good clinical response.

Giant cell variant (GCV)

The GCV of UC is a very rare entity first described by
Kitazawa et al. (28). It is essentially a high grade carcinoma,
which appears undifferentiated and is characterized by the
presence of epithelial tumor giant cells exhibiting marked
nuclear atypia, along with a component of conventional
urothelial carcinoma, and is initially identified as an
undifferentiated UC. Although bearing resemblance with
giant cell tumors of the lung, these urothelial variants are
distinct from other giant cell described within other bladder
tumors, including osteoclast like giant cells occasionally
seen in reactive lesions, syncytiotrophoblasts, sarcomatoid
variant of UCs and giant cells of the so called giant tumor
of the bladder which is indistinguishable from giant cell
tumour of bone and lacks urothelial differentiation (29).

Microscopically, the giant cells variant of shows marked
nuclear pleomorphism, typically with multiple nuclei,
and consists of cohesive cells with abundant eosinophilic
cytoplasm. Malignant giant cells when present in great
numbers, portend a poor clinical prognosis (30,31).

An accurate histopathological diagnosis requires IHC
to differentiate GCV from the conventional UC and
undifferentiated carcinoma, including the application of
epithelial markers of cytokeratin and epithelial membrane
antigen. Vimentin and keratin can distinguish GCV from
similar mesenchymal lesions arising in the urinary bladder.
Additionally GCV does not stain positively with tartrate
resistant acid phosphatase which is a characteristic of
osteoclastic giant cell tumours (29,32,33).

Common misdiagnosis of this variant could be secondary
carcinomas or sarcoma in limited samples which could
lead to very different treatment approaches (34). Other
differentials would include metastatic giant cell carcinomas
of lung, melanoma or direct extension of prostate giant cell
carcinoma. In the latter case, background conventional UC
can aid in confirming the impression of a bladder primary.

Due to its rarity, there are less than twenty cases
reported so far (28,29,31-33,35-37). The typical clinical
presentation is that of haematuria with a significant mass in
the bladder. The natural history of GCV has been variable
and elucidation of longer term behaviour limited by follow-
up durations reported on. TURBT alone provided short
term control in three cases (32,35), while RC was indicated
in two cases (28,36).
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One case was reported in a renal transplant recipient
12 years post allograft implant and BK virus positive (37),
which was treated with radical surgery.

Hence, from limited evidence available, it would be
reasonable to pursue bladder sparing surgery with maximal
TURBT in those with non-muscle invasive disease, while
radical treatment should be considered in those with MIBC.

Microcystic carcinomas

Microcystic carcinoma (MC) was first described in
1991 by Robert er al., presenting 4 cases arising in the
bladder. The 2004 WHO classification were the first
recommendations to make a distinction between microcystic
variant of UC and UC with gland-like lumina (7).
To date, there are about 30 cases so far. The largest case
series comprise 20 cases where all patients presented with
macroscopic haematuria, and the appropriate histological
variant diagnosis of MC was only made at RC in half of
the patients. At microscopy, the cysts were observed to be
of variable sizes up to 1.1 mm. These cysts were lined by
a single or several layers of urothelial cells, with the lining
epithelium denude in some (38). There is also prominent
intercellular or intracellular lumina with no true glands, and
no colonic epithelium or goblet cells are observed (39). IHC
expression of MC showed that most tumours expressed
MUCSA, GATA3, CK7 and MUCI (38).

There are two postulates for the etiology of MC for
this rare variant, namely having cyst-like structures which
emanate from urothelium forming spaces within the
bladder, or arising from cellular degeneration which leads
to the presence of luminal debris and necrotic cells (40).

The differential diagnosis of MC include many benign
histologic patterns, including cystitis glandularis and hence,
in clinical situations where only limited specimens are
available, there is a high possibility of misdiagnosis (29,38).
The often dramatic variations in nuclear size, in addition
to other atypical characteristics, is a helpful distinguishing
feature of the microcystic variant of UC. The invasive
nature of the lesion into lamina propria or detrusor muscle
will help in differentiation from benign pathology.

Another diagnostic consideration is primary or metastatic
adenocarcinoma. Although the cysts of the microcystic
variant may resemble small infiltrating glans and may
produce mucin, the architecture and cytology of the lining
epithelium are distinctly urothelial in nature (38).

In an earlier case series, Paz et al. described a series of

12 cases of MC admixed with high grade UC. A majority
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of patients presented with T'1 and above tumour stage (41).
When compared stage for stage with conventional UC, the
presence of MC variant did not adversely affect OS (38).
The poor outcomes of MC reported in literature were likely
related to the advanced stage at presentation.

Therefore, the MC variant may be mistakenly diagnosed
as cystitis glandularis or adenocarcinoma of the urinary
bladder in limited specimens, and a proper sampling by
transurethral resection of the bladder tumour (TURBT)
is essential. In cases where the diagnosis of MC has been
made, the optimal treatment cannot be defined due to
limited evidence available in literature, but the treatment
modality and outcomes are stage dependent and possibly
similar to conventional UC.

Nested variant (NV)

This variant of tumours has been described to mimic
benign proliferation of Brunn’s nest with bland cytology.
In a case series of 23 cases, Cox er al. described key
microscopic features including cellular nuclei that lacked
significant atypia with the occasional scattered slightly
enlarged, hyperchromatic nuclei with small-indistinct
nucleoli. The surrounding stroma had a mild-to-moderate
fibrous and inflammatory reaction in a majority of cases
and a small number exhibited no stromal reaction (42).
This variant should be carefully distinguished from an
inverted growth pattern of noninvasive urothelial cancer
and from von Brunn nests, by the presence of by either
muscularis propria invasion, irregularly infiltrating nests
of tumour cells, or the presence of a stromal reaction to
the tumour (42-45). Using immunohistochemistry, NV
demonstrated loss of p27 which is also observed in high
grade UC. However, p53, bcl-2 and EGF-r which are
markers of adverse behaviour in UC were not observed in
NV. In addition, MIB-1 stain may help to distinguish NV
from benign urothelial proliferations (46).

In a single institution surgical series, NV was
associated with advanced stage at cystectomy with a
10-year recurrence free survival (RFS) and CSS of 83% and
41% respectively. However, when NV was matched with
conventional urothelial cancers, there were no differences
noted in survival outcomes (47). In another series of 30
cases, when compared to high grade UC, NV was associated
with a higher prevalence of muscle invasion at TURBT,
extravesical extension at cystectomy and metastatic disease.
The response to NAC was also poor (13%) (48).

Hence, in NV tumours, the key to optimal therapy is
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accurate histopathological diagnosis so as to be able to
effect early radical therapy for best survival outcomes. It is
postulated, that late stage clinical presentation in existing
literature previously discussed, is contributed, in part, to a
delay in appropriate histopathological diagnosis.

Plasmacytoid variant (PV)

This is a rare variant with less than 200 cases reported in
literature so far. At histology, tumour cells are observed
to have an eccentrically placed nucleus with abundant
eosinophilic cytoplasm reminiscent of plasma cells. The
nuclei are of low to intermediate nuclear grade with
occasional nuclear pleomorphism (49-52). IHC showed an
absence or strongly reduced expression of E cadherin in PV,
a feature associated with advanced pathological stage and
nodal metastasis in conventional UC (53).

The natural history of PV is characterized by advanced
stage at presentation and a poor prognosis. In a study
comparing 30 PV cases with 278 conventional UC cases,
PV patients were more likely to have a higher stage at
cystectomy and lymph node metastasis, with positive
surgical margins. The median OS and CSS were also dismal
at 19 and 22 months respectively. The presence of PV at
TURBT was associated with an increased risk of non-organ
confined disease compared to conventional UC (OR 4.02,
95% CI: 10.6-15.22, P=0.04) (51). In another case series of
31 patients, only half of them presented with non-metastatic
disease. Of those with surgically resectable disease, one
third received NAC with pathological downstaging seen
in the majority of them. Of those who underwent upfront
surgery, most of them received adjuvant chemotherapy (54).
There is also a clinical predilection for trans-peritoneal
spread which may be observed at RC (55), or may occur
after curative radical surgery even in those with good
pathological response after NAC (54).

Within the AUO-AB05/95 trial of RC with adjuvant
cisplatin-based chemotherapy, patients with PV had poorer
OS compared to UC and MPUC (27.4 versus 62.6 and
64.6 months respectively, P=0.013) (56).

Therefore, the detection of PV at TURBT should
prompt the managing urologist to suspect muscle invasive
disease. There is limited evidence for the widespread role
of NAC, but where administered there is a high rate of
pathological downstaging at RC. Where upfront RC is
pursued, there is a high incidence of non-organ confined
disease, and hence, a strong consideration should be made
for adjuvant cisplatin based chemotherapy.
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Figure 2 Lymphoepithelioma variant. (A) Haematoxylin and eosin slide showing dense immune cell infiltrates among the tumour cells (larger

with prominent nucleus); (B) immunohistochemical staining for p63.

Clear cell variant (CCV) of UC

This tumour is rare and less than 30 cases have been
reported in literature. Tumours with clear cell appearances
in the bladder would usually trigger the following
differential diagnosis: (I) metastasis from a clear cell renal
carcinoma; (II) clear cell adenocarcinoma of the urinary
bladder or (IIT) CCV of a UC. Hence, the accurate
histopathological diagnosis would require relevant clinical
input to support a possible primary site of cancer, and the
application of relevant IHC to exclude clear cell cancers
from other possible sources (57-59). The microscopic
features of CCV include a clear cell pattern and a glycogen-
rich cytoplasm. The clear cell pattern may be either
focal or extensive in the tumor component (60). Rotellini
et al. described a clinical case where a clear cell tumour
was found in the urinary bladder of a patient years after a
radical nephrectomy for clear cell renal carcinoma. The
lesion in the bladder was CK7, CK20 and GATA3 positive.
In addition, UroVysion FISH test was also employed which
demonstrated aneuploidy of chromosomes 3, 7, 27 and the
loss of 9p21 locus in the bladder tumour, which supported
its urothelial origin (61).

The clinical outcomes have been variable and not possible
to characterize precisely due to the small number of cases
reported. The reported outcomes following surgical treatment
include mortality from rapid disease progression 9 weeks
after RC (58), disease mortality 20 months after RC (59),
disease free at 20 months follow-up after TURBT alone (57),
and no mortality at 6 months post RC (62) respectively.

Therefore, in CCV, the clinical history of preceding
malignancies would aid towards the clinical distinction
with other clear cell tumours that may arise within or from
without the bladder. This should then be confirmed with
a combination of appropriate IHC stains. The natural
history of CCV is not easily characterized with limited data
in literature, but there seems to be a propensity towards
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an aggressive phenotype which should be treated radically
where possible.

Lympboepithelioma variant (LEV)

The LEV of UC is characterized by syncytial growth pattern
of a malignant epithelial component with prominent nuclei
and nucleoli, which is densely infiltrated by lymphoid cells
predominantly composed of cytotoxic T lymphocytes (63)
(Figure 2). These cells may resemble metastatic tumours from
the nasopharynx and the strong expression of CK7 would
be able to demonstrate a urothelial origin of tumour (64).
Other differential diagnosis of malignant lymphomas,
undifferentiated UC with lymphocytic infiltrate and small
cell carcinoma of the bladder can also be differentiated with
the relevant IHC.

LEV has a more favourable long term prognosis especially
in cases where the component of conventional high grade
UC is low (65-67), or where the component of LEV is
higher (68). In a case series of 34 patients, those with pure
LEV treated with bladder TURBT and chemotherapy were
disease free at 2 to 5 years follow-up, compared to others
with less than 50% LEV component who had metastatic
disease or cancer mortality (67). In cases of LEV where the
disease is not muscle invasive, treatment with TURBT and
intravesical therapy has been described, and clinical outcomes
approximate that of conventional UC (67,69).

Thus, in the management of LEV, the distinction from
other lymphoid malignancies is important, and treatment
options would mirror that of conventional UC. The natural
history of LEV is likely to be similar or better than that of
UC when compared stage for stage.

Lipid rich variant

The lipid rich variant (LRV) has microscopic features of
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Figure 3 Sarcomatoid carcinoma. (A) Haematoxylin and eosin slide showing a combination of malignant epithelial and mesenchymal cells; (B)

immunohistochemical staining for cytokeratin-7 (CK-7).

eccentrically placed nucleus and optically clear cytoplasmic
vacuoles resembling lipoblasts or signet-ring cells (7).
There is no presence of mucin detectable, which would
distinguish it from signet ring cell tumours. The contents of
the vacuoles are unknown, although postulated to contain
lipids based on animal studies but not demonstrable in
human tissue (70). The lipid cell component is variable but
can occupy up to 50% of the tumour, and usually admixed
with a component of conventional UC. In the largest case
series of 27 cases, other variants were also found with LCV
and UC, including MPU (2 cases), PCV (1 case), squamous
differentiation (2 cases) and concomitant carcinoma-in-situ
(8 cases) (71).

The typical presentation is haematuria and the age
groups affected range from 42-90 years of age with a male
preponderance. The majority of patients present with
muscle invasive disease (more than 80%) and were treated
with RC, including a small proportion (15%) with adjuvant
chemotherapy or chemoradiation therapy. At a median
follow-up of 28 months, the OS rate was 30% in this small
cohort. In another case series of 5 patients, a majority
of patients had cancer specific mortality between 8 to
76 months from diagnosis, although the modality of
treatment was not specified (72).

Hence, in LCV, there is a preponderance to advanced
stage at presentation associated with an aggressive
behaviour, thereby suggesting that this variant should be
treated radically and aggressively upon diagnosis.

Sarcomatoid carcinoma (SC)

SC is defined as a biphasic tumour consisting of malignant
epithelial and mesenchymal elements (73). These
tumors are relatively uncommon and most literature
is limited to case reports or limited case series (74-78).
The microscopic features of SCs include that of biphasic
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tumours composed of an admixture of carcinomatous
and sarcomatous components with an abrupt or gradual
transition from one to another (Figure 3). In most cases,
the epithelial component consists of high grade UC with
possible epidermoid and/or glandular differentiation while
the heterologous component consists of chondrosarcoma,
malignant fibrous histiocytoma, osteosarcoma,
leiomyosarcoma, fibrosarcoma or rhabdomyosarcoma (79).
While smoking does not seem to be a risk factor for the
development of SC, prior exposure to cyclophosphamide
and pelvic irradiation may be risk factors (80). While there
is evidence for a monoclonal origin for the development of
both the epithelial and mesenchymal components of SC,
there may be genetic divergence in the subsequent clonal
evolution (81).

As a relatively uncommon variant of urothelial cancers,
these patients are rarely recruited into clinical trials and hence,
it is challenging to define optimal treatment for these patients.
The existing literature supports an aggressive biological
behaviour of these tumours, which have a high tendency
for muscle invasive disease at clinical presentation (82).
SC was also shown to have a poorer survival compared to
conventional urothelial cancers, and a higher T stage at
presentation (82).

In a study of 221 cases with outcomes derived from the
SEER database, the disease prognosis was largely dependent on
the tumour stage at presentation (79). Individuals with regional
or distant metastasis were at a high risk for cancer specific
mortality, when compared to those with localized disease.
The 1-, 5- and 10-year survival was 53.9%, 28.4% and 25.8%
respectively, reflecting the aggressive biological behaviour of SC.
There was no significant difference in OS between those treated
with TURBT with radical radiation versus RC. However, in
light of the aggressive behaviour of SC, one should pursue
radical treatment where possible, and RC should be considered
where surgically resectable in fit individuals.
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Conclusions

The tumour variants of UC are detailed based on the
WHO 2016 classification of tumors of the urinary system,
which highlights the importance of distinct morphological
description of histological variants. The treatment and
prognosis have been described albeit with a variable level
of evidence due to limited cases numbers reported in
literature.

Currently, two challenges exist in the clinical
management of UC variants in the urinary bladder,
namely an accurate histopathological diagnosis and specific
treatment strategies. Given that most therapeutic strategies
are extrapolated from treatment options of conventional
UC, and while applicable in a proportion of patients, there
is clearly a need for more defined therapeutics guided by
data from specifically designed clinical trials.
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