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Abstract

Purpose of Review Urothelial carcinoma demonstrates remarkable plasticity in its ability to differentiate into divergent histologic
subtypes in both a pure and mixed form. This review presents the most current data pertaining to bladder cancer with variant histology.
Recent Findings Recognition of bladder cancer variants has increased profoundly in the past two decades with their inclusion in
the pathologic guidelines and increased awareness among pathologists and urologists. Most of the available literature consists of
small single-institutional studies, but there is compelling evidence to support deviation from the normal urothelial carcinoma
management pathways for certain subtypes. While traditionally diagnosed by microscopic appearance, next-generation sequenc-
ing and molecular profiling have enabled identification of genomic markers associated with specific variants that exist in tumors
lacking classic histologic hallmarks. This genomic information holds promise for predicting response to specific treatments or
even in the development of novel targeted therapies.

Summary Combining increased awareness of variant histology, its impact on clinical outcomes, and genomic data will result in a
more nuanced treatment approach to reduce morbidity and optimize oncologic outcomes for our patients.

Keywords Bladder cancer - Variant histology - Molecular profiling

Introduction

Bladder cancer, the world’s 10th most common malignancy, is
often referred to synonymously with urothelial carcinoma
(UC) since this is the histology in roughly 90% of cases [1,
2]. The urothelium of the bladder exhibits a remarkable ability
for divergent differentiation resulting in several histologic var-
iants of urothelial cell origin [3]. Classification is made based
on microscopic cytoarchitectural appearance, and much of the
nomenclature is borrowed from neoplasms of other organ sites
with similar morphology [3, 4¢¢]. It is important to define what
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exactly is meant by the term “variant histology” since it im-
pacts the spectrum of disease and, for our purposes, any non-
pure UC bladder cancer is considered a variant (Table 1).

Under the heading of variant histology, there are pure di-
vergent histologies where a single morphologic subtype is
present throughout without a distinct urothelial component,
e.g., squamous cell carcinoma (SCC) of the bladder [4ee]. If
the divergent morphology occurs with at least some degree of
typical UC, then the tumor is classified as urothelial carcino-
ma “with divergent differentiation.” This distinction is impor-
tant due to differences in prognosis and management (ad-
dressed later). It is worth mentioning that variant histology is
not limited to the bladder but has been described throughout
the urothelial-lined surfaces of the urinary tract including 9 to
24% of nephroureterectomy specimens; however, the body of
literature is very limited for extravesical sites [5—7].

Impact of Variant Histology
The incidence of variant histology appears to be increasing over

time; however, this is due in large part to increased recognition of
histologic subtypes and improved reporting. On blinded
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Table 1 World Health Organization classification of tumors of the
urothelial tract

Infiltrating urothelial tumors Glandular neoplasms

Typical Adenocarcinoma, NOS
Micropapillary Enteric
Plasmacytoid/signet ring cell/diffuse ~ Mucinous

Sarcomatoid Mixed

Nested Villous adenoma
Giant cell

Microcystic Urachal carcinoma

Poorly differentiated
Lipid-rich
Clear cell

Mesenchymal tumors
Rhabdomyosarcoma
Leiomyosarcoma
Squamous neoplasms Angiosarcoma

Pure squamous cell carcinoma Inflammatory myofibroblastic

tumor

Verrucous carcinoma Perivascular epithelioid cell

tumor

Squamous cell papilloma Solitary fibrous tumor

Leiomyoma
Neuroendocrine tumors Hemangioma
Small cell Granular cell tumor
Large cell Neurofibroma

Well-differentiated neuroendocrine

Urothelial tract hematopoietic
and lymphoid tumors

Paraganglioma

Melanocytic tumors
Malignant melanoma

Nevus
Melanosis

Reproduced with permission from Moch H, Humphrey PA, Ulbright TM,
Reuter VE. World Health Organization Classification of Tumours of the
Urinary System and Male Genital Organs. IARC, Lyon, 2016

pathologic re-review of 1211 radical cystectomy (RC) specimens
from 1980 to 2005 originally diagnosed with UC, Linder et al.
re-classified 33% as variants [8¢]. This is consistent with the
findings of Moschini et al. who found 31.7% of their RCs
contained at least a component of variant histology from 1990
to 2015 [9]. They also noted a rise in the proportion of variant
tumors over time, from 21.3% in the 1990s to 35.1% since the
year 2000, again lending support to the idea of increased aware-
ness being responsible for the higher rate of diagnosis.

As a group, variant histology carries worse prognosis than
pure UC, for both the pure and mixed forms [10, 11]. These
tumors present at a higher stage and are more likely to develop
metastatic disease. Thus, expedient definitive therapy for a
patient diagnosed with variant histology is critical. For exam-
ple, non-muscle invasive bladder cancer NMIBC) with vari-
ant histology is classified as “very high risk” with a recom-
mendation for immediate RC [12, 13].
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Even though it may be accepted that upfront RC should be
considered for NMIBC with variant histology, this concept
relies on the assumption that the correct diagnosis has been
rendered. The vast majority of urologists in practice do not
have access to a dedicated genitourinary pathologist who is
acutely aware of current trends in the field. Expert genitouri-
nary pathologists at the University of Michigan re-reviewed
589 transurethral resection of bladder tumor (TURBT) speci-
mens from patients who were initially diagnosed in the com-
munity and found that the presence of variant histology was
missed in 44% of cases [14]. Tumor heterogeneity and under-
sampling also affect our ability to recognize variant histology.
Transurethral resection alone does not appear to provide ac-
curate information with relatively poor concordance between
the TURBT specimen and final pathology at RC depending on
the histologic subtype. In one multi-institutional Italian study,
TURBT only identified variant histology in 6.4% of patients
compared to 14.1% at RC [15]. At a single US academic
center, both TURBT and RC found variants in 27% of pa-
tients; however, the concordance was low (k =0.27).

Variant Histology of the Urinary Tract
Pure Variants
Squamous Cell Carcinoma

Representing 2—5% of all bladder cancers diagnosed, SCC is
the most common non-urothelial subtype in the USA. The
histologic appearance is notable for keratinization that resem-
bles epidermis and a strong association with squamous meta-
plasia. Chronic inflammation of the urothelium from a variety
of sources (bladder calculi, indwelling catheters, chronic uri-
nary tract infections, etc.) induces squamous metaplasia that
then progresses to invasive carcinoma [16, 17]. This is a dis-
tinct etiology from the bilharzial form of SCC caused by the
parasitic organism Schistosoma haematobium, a significant
cause of bladder cancer in endemic regions (Egypt, Middle
East, etc.). S. haematobium accounted for more than 80% of
all bladder cancers diagnosed in Egypt in the latter part of the
twentieth century; however, a steady decline the past two de-
cades has been observed as infection rates improve [18, 19].

Given the prevalence of SCC in Egypt, much of the litera-
ture on this topic is from institutional cohorts highly enriched
for bilharzial disease. Gonheim et al. have reported compara-
ble overall survival (OS) for SCC when compared to UC (HR
0.89, p=0.12) in the largest institutional cohort of more than
2700 muscle invasive bladder cancer patients, > 50% of which
are SCC; however, S. haematobium eggs were present in 88%
of the specimens [20, 21].

In non-endemic regions, such as the USA, SCC comprises
a significantly lower proportion of bladder cancers as
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compared to UC histology and seems to carry a worse prog-
nosis [22, 23]. Memorial Sloan-Kettering Cancer Center re-
ported on a cohort of 2031 RCs performed at their institution,
of which only 78 had pure SCC and found worse overall and
disease specific survival outcomes [22]. Two prior studies on
bladder SCC have been published using the SEER registry in
the past decade. The first from Scoscyrev et al. examined
records of non-metastatic bladder cancer patients from 1988
to 2003 and found 1422 SCCs among 106,613 UCs [24].
They noted a very high rate of muscle-invasion at diagnosis
(85%), and on stage-for-stage analysis of survival outcomes,
SCC was associated with worse survival only among non-
organ confined disease (stage III or IV). When expanded be-
yond localized disease into the metastatic setting, patients with
SCC also fared worse than UC with median overall survival of
the former about half of the latter (5 months versus 10 months).
In an analysis of SEER data from 1988 to 2006, Abdollah
et al. focused on 12,311 patients who underwent RC for blad-
der cancer, subdividing by SCC (n=614) and UC (n=

11,697). The rate of pathologic non-organ confined disease
(> pT3) was 68% in the SCC patients compared to only
47.3% in UC, but there was no statistical difference in survival
between groups on a stage-for-stage basis.

Radiotherapy alone is insufficient treatment for SCC of the
bladder as demonstrated in older, retrospective trials. The ad-
dition of pre-operative radiation has been suggested as a
means to control stage T3 or 4 disease prior to RC by reducing
positive margin [25, 26].

The utility of neoadjuvant chemotherapy (NAC) for SCC is
still an open question based on paucity of data, but what is
reported suggests that there is no survival advantage for these
patients. At the Cleveland Clinic, a retrospective analysis of
32 pure SCC cases found no pathologic response in the 4
patients who received NAC [27]. Likewise, another study of
21 Japanese patients with SCC of the bladder failed to show
an OS benefit from NAC [28]. There are no studies yet to
investigate the possible impact that immunotherapy agents
might have on bladder variants such as pure SCC.

Adenocarcinoma

Primary adenocarcinoma of the bladder represents fewer than
2% of all bladder cancer cases, with two categories historically
described: urachal and non-urachal carcinomas. Bladder ade-
nocarcinomas frequently metastasize and have a tendency to
recur locally. Like SCC, bladder adenocarcinoma is more prev-
alent in developing countries where bilharziasis is common.
Non-urachal adenocarcinoma is generally associated with a
poor overall prognosis, with SEER data demonstrating a 5-
year overall survival of only 35% [29]. In addition to bilhar-
ziasis, bladder exstrophy is a known risk factor, with adeno-
carcinoma accounting for greater than 90% of carcinomas in
exstrophic bladders [30]. Local control is the mainstay of

therapy, with radical cystectomy and pelvic lymph node dis-
section remaining the gold standard.

Adenocarcinoma of the bladder which arises at the dome
should be considered to arise from the vestigial urachal rem-
nant and is termed urachal adenocarcinoma. Most cases are
mucin producing and the detection of mucin can be a diag-
nostic clue, along with hematuria and a palpable abdominal
mass [31]. Due to the relative infrequency of the condition,
prospective randomized controlled trials are lacking. Data
from the SEER database have shown that patients with
urachal adenocarcinoma have a 5-year cancer-specific surviv-
al rate of 57% and an overall survival rate of 51% [32]. With
urachal tumors, a partial cystectomy with en bloc resection of
the bladder dome, urachal ligament, and umbilicus is manda-
tory and is an effective alternative to radical cystectomy.
Radiotherapy may also help with local control. In one retro-
spective series of 192 patients treated with radical cystectomy,
a subset of higher stage (pT3, pT4) and node-positive patients
received postoperative radiotherapy and were found to have a
higher 5-year disease-free survival than the cystectomy alone
group (61 + 6% vs 37 + 5%, respectively, p = 0.002), although
the distant metastasis rate was higher in this group [33].

No chemotherapy regimen has been systematically evalu-
ated for efficacy in patients with adenocarcinoma; however,
histologic similarities to enteric adenocarcinoma have led to
reports of objective responses to agents such as 5-fluorouracil,
leucovorin, and oxaliplatin (mFOLFOX6) [34], which have
been used to treat colorectal cancer. Targeted exome sequenc-
ing of a small cohort of urachal adenocarcinoma cases identi-
fied TP53 mutations in seven of nine cases, and an EGFR
amplification in one patient who subsequently responded to
treatment with cetuximab, an anti-EGFR monoclonal anti-
body [35]. A separate genome-wide analysis of 17 patients
confirmed that TP53 was the most commonly altered gene,
with an additional 35% of cases demonstrating focal DNA
amplifications in FGFR family genes [36].

Mixed Variants
Micropapillary

Micropapillary bladder cancer was first described from our
institution in 1994, with a histologic appearance comprised
of narrow, filiform processes or papillary clusters that are sim-
ilar to papillary serous carcinomas of the ovary [37]. The
presence of a micropapillary component predisposes the pa-
tient to an advanced clinical presentation, both with advanced
local stage and potentially metastatic disease.

The largest consecutive series of micropapillary cases to
date was reported by Kamat et al. from the MD Anderson
Cancer Center [38¢]. In this report, we found that BCG ther-
apy for patients with non-muscle invasive micropapillary dis-
ease was ineffective, with 67% of patients developing disease
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progression, including 22% who developed metastatic disease
[38¢]. When comparing patients who underwent immediate
cystectomy or NAC, both groups had statistically similar 5-
year overall survival: 71% vs 63%, respectively. However,
patients treated with NAC had higher rates of non-organ con-
fined disease (68.7% vs 34.8%, p =0.016). Meeks et al. re-
ported on a smaller cohort of patients with micropapillary
histology treated with either upfront cystectomy or NAC
followed by cystectomy [39]. In 13 out of 29 patients (45%)
receiving NAC, downstaging to pTO was observed, compared
to 2 out of 15 patients (13%) of those who underwent
cystectomy alone (p = 0.049). However, there was no signifi-
cant difference at 2 years between the groups with respect to
rates of recurrence, overall survival, or cancer-specific surviv-
al. An updated analysis of the MD Anderson cohort found that
risk stratification based on clinical T-stage and the presence of
hydronephrosis significantly predicted 5-year disease specific
survival of 96%, 51%, and 17% (p < 0.001) for low-, interme-
diate-, and high-risk groups, respectively. Downstaging to
pT1 or less, regardless of the administration of NAC, was a
strong predictor of survival with 5-year DSS of 96% versus
only 45% (p <0.001) in those without downstaging [40].

There are conflicting views on the management of non-
muscle invasive micropapillary cases; several small case series
have reported 12—60 month disease-free intervals after treat-
ment with intravesical BCG alone [41, 42]. Vourganti et al.
performed a SEER study that identified 120 patients over a 7-
year period. They found that patients with non-muscle invasive
micropapillary bladder cancer had significantly worse survival
outcomes than those with similar stage urothelial carcinoma
[43]. This difference was not observed in patients with higher
stage disease, lending further credence to the idea that early
stage micropapillary bladder tumors should be aggressively
managed. Additional evidence in support of this was provided
by a more recent study by our group, which reviewed a cohort
of 72 patients with cTINOMO disease with micropapillary blad-
der cancer. Among those treated with primary intravesical BCG
(n=40), we observed 75% to have disease recurrence, 45% to
have disease progression, and 35% develop lymph node me-
tastasis [44]. Those treated with initial radical cystectomy had
improved 5-year cancer specific survival (100% vs. 60%, p =
0.0006), and pathologic upstaging was identified in nearly a
third of cases who underwent up-front cystectomy.

Currently, for both non-muscle invasive and locally ad-
vanced cases of micropapillary bladder cancer, we advocate
for upfront radical cystectomy, with NAC for select patients.

The next chapter in micropapillary bladder cancer manage-
ment, like many other malignancies, lies in targeting unique
genetic signatures to deliver highly effective therapy.
Overexpression of the drug targetable ERBB2 oncogene oc-
curs in up to two thirds of micropapillary tumors [45], and
phase II data of the small-molecule inhibitor afatinib has
shown improvement in progression-free survival [46]. Guo
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et al. performed whole-genome expression messenger RNA
profiling on a cohort of 43 patients with micropapillary blad-
der cancer, comparing them to a reference set of conventional
pure urothelial carcinoma cases [47]. Micropapillary tumors
were found to have a predominantly luminal gene expression
signature (42 of 43 cases), with a subset of luminal cases also
defined as an aggressive, chemoresistant p53-like variant. The
downregulation of miR-296 and upregulation of its target
genes, including activation of the RUVBLI1 pathway, was also
described to drive the expression signature of micropapillary
cases. These may represent future therapeutic targets that war-
rant additional investigation [47].

Plasmacytoid

Plasmacytoid tumors exhibit an advanced histologic pattern of
invasion into bladder and perivesical tissues. Clinically, pa-
tients with this subtype experience poor outcomes. In a series
of 31 patients from our center, more than 85% of patients with
the plasmcytoid variant presented with > cT2 disease, with
almost half presenting with metastatic or locally unresectable
disease [48]. Cisplatin-based NAC provided an overall re-
sponse rate of 53% (8 of 15 patients), although recurrences
were common and most frequently manifested as peritoneal
carcinomatosis. Overall survival was only 17.7 months.
Whole-exome and targeted sequencing performed on
plasmacytoid tumors have led to the identification that these
cancers often have somatic alterations in the CDH1 gene,
which encodes for E-cadherin [49]. This finding was notably
specific for the plasmacytoid variant, with no CDHI-
truncating mutations identified in the TCGA urothelial carci-
noma cohort. The loss of E-cadherin results in enhanced cel-
lular migration and may be an explanation for the tendency of
these tumors to recur locally and with peritoneal metastases,
resulting in an aggressive clinical course.

Sarcomatoid

The sarcomatoid variant is exceedingly rare, with a prevalence
of less than 1% of all bladder cancers [50]. Of note, whereas
previously there was a distinction made between carcinosar-
coma and sarcomatoid variants, currently these are viewed as
a single entity. Sarcomatoid bladder cancers can develop due
to exposure to radiotherapy as well as cyclophosphamide.
SEER analysis has shown that in non-invasive cases, even
when stratified by stage, the presence of sarcomatoid disease
was associated with worse survival and twofold higher risk of
cancer-specific mortality when compared with pure urothelial
carcinoma [51]. Sarcomatoid tumors of the bladder have been
shown to have high expression of epithelial-to-mesenchymal
transition (EMT)-associated genes, including FoxC2, SNAIL,
and ZEBI [52]. Sarcomatoid tumors tend to be chemotherapy
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resistant, and immediate radical cystectomy surgery remains
the mainstay of treatment.

Squamous and Glandular Differentiation

Urothelial carcinoma with squamous differentiation is the most
common histologic entity among the variant subtypes, with an
estimated incidence of up to 20-40% of cases. Glandular dif-
ferentiation is the second most common variant and can be
found in up to 18% of invasive tumors [10]. Data regarding
optimal management is conflicting, as squamous and glandular
differentiation can co-exist with other variant histologic types,
including micropapillary, sarcomatoid, and others.

Antunes et al. reported that when compared with pure
urothelial carcinoma, the presence of squamous differentiation
(n=25) was associated with higher rates of disease recurrence
(34% vs 64%) and mortality (16% vs 40%) [53]. In contrast,
in a larger cohort of variant histology patients (including 132
patients with squamous differentiation and 41 patients with
glandular differentiation), Kim et al. reported that the presence
of squamous/glandular differentiation portends no significant
10-year cancer specific survival difference when compared
with pure urothelial carcinoma cases (52% vs 51%, p=
0.71), despite worse pathology at the time of radical
cystectomy [54]. Thus, in general, when patients present with
either squamous or glandular differentiation, we recommend
that they be managed as appropriate for regular urothelial
carcinoma at that stage, with a recognition that the biologic
behavior might be more aggressive than not.

Nested

The nested variant is histologically characterized by small
nests of cells infiltrating the lamina propria or muscularis
propria of the bladder. They can sometimes be confused for
von Brunn’s nests or nephrogenic adenoma [51]. Like other
histologic cases, the nested variant is associated with ad-
vanced pathological features on presentation, although these
features may not necessarily translate into worse long-term
outcomes when compared to stage matched pure urothelial
cases. Linder et al. reported on a cohort of 52 patients with
the nested variant who were treated with radical cystectomy;
when matched with cases of pure urothelial carcinoma and
after a median follow-up of almost 11 years, patients with
the nested variant did not have statistically significant differ-
ences in local recurrence-free survival or cancer-specific sur-
vival. However, patients with the nested variant did have a
high rate of adverse pathologic features, with 69% having
pT3-T4 disease and 19% having lymph node involvement at
the time of cystectomy [55]. Mally et al. reported on a non-
muscle invasive cohort of 30 ¢T1 nested variant cases and
compared them to matched cases of pure urothelial carcinoma;
no statistically significant differences were observed in cancer

specific survival (p =0.2). However, the rate of upstaging in
those who underwent cystectomy in this study (within
3 months of a restaging TUR) to either the bladder and/or
lymph nodes was as high as 54% [56].

Lymphoepithelioma-Like

Lymphoepithelioma-like carcinoma (LELC) of the bladder
has a < 1% incidence and is histologically similar to nasopha-
ryngeal LELC, with small aggregates of high-grade tumor
cells featuring irregular nuclear borders and prominent nucle-
oli. Inflammatory cells are also frequently seen [57]. Although
the Epstein—Barr virus (EBV) has been associated with LELC
in other organs, to date, it has not been shown to be associated
with LELC of the bladder. A systematic review by Yang et al.
of LELC of the bladder identified 140 reported cases in the
literature, with radical cystectomy associated with the highest
disease-free survival rate (67.8%), when compared with
TURBT alone or partial cystectomy [58]. LELC frequently
co-presents with other histologic variants. These tumors tend
to respond favorably to platinum-based chemotherapy, partic-
ularly in pure and predominantly LELC cases.

Molecular Markers and Variant Histology

In the era of readily accessible next-generation sequencing
technology, an enormous amount of genetic data is now avail-
able and increasing daily. Several large-scale sequencing stud-
ies have been conducted over the past 6 years on both muscle
invasive and non-muscle invasive tumors, leading to recogni-
tion of patterns in molecular profiles for both prognostic and
predictive purposes [59-65, 66, 67].

The current muscle-invasive bladder cancer (MIBC)
subtyping nomenclature is broken down into five major
groups (Fig. 1)—luminal, luminal-papillary, luminal-infiltrat-
ed, basal-squamous, and neuronal—which derive their names
from the histologic appearance most often associated with a
particular expressional profile [68, 69]. For instance, the neu-
roendocrine subtype is so-named because this particular pro-
file is enriched with tumors exhibiting a small cell carcinoma
appearance (small, round blue cells). Even for those tumors
not histologically identified as neuroendocrine, the character-
istic neuronal molecular profile includes loss of 7P53 and RB/
as well as E2F'3 amplification, with the worst overall progno-
sis of all [65]. Using knowledge gained from treatment regi-
mens that have shown good activity for neuroendocrine can-
cers in the past, one might hypothesize that the addition of
etoposide or ifosfamide to cisplatinum chemotherapy would
be the best way to approach these tumors [70, 71].

The genetic signature of the basal-squamous subtype is
highly enriched for both basal markers (CD44, KRT6A, etc.)
and squamous markers (DSC3, GSDMC, etc.) while
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Luminal
(KRT20+, GATA3+, FOXA1+)

Basal/Squamous
(KRT5,6,14+, GATA3-, FOXA1-)

Molecular
Subtypes

Luminal-
papillary

Luminal-
infiltrated

Luminal

Neuronal

Characteristics

- FGFR3 mutant

- SHH+

- Papillary histology
- CIS uncommon

- Low purity
- EMT markers

- Medium immune
checkpoint marker
expression (PD-L1,

- Myofibroblast
markers

- p53 wildtype

- mIR-200 family

Overexpression:

- Uroplakins 1A, 2
- KRT20

- SNX31

- Increased prevalence

in women

- Squamous

differentiation

- Basal keratin markers
- High immune

checkpoint marker
expression (PD-L1,
CTLA-4)

- Immune infiltrates

present

l

- High cell cycle

- E2F3/SOX4
amplification

Overexpression:
- Sox2

- DLX6

- MSH

- PLEKHG4B

Treatment
Considerations

- Low risk
- FGFR3 inhibitors
- Low likelihood of

response to
cisplatinum-based
neoadjuvant chemo

- Anti-PD-L1, PD-1,
and/or CTLA-4
immunotherapy

- Poor response to

cisplatinum-based
neoadjuvant chemo

- Development of
targeted therapies
needed

- Anti-PD-L1, PD-1,

and/or CTLA-4
immunotherapy

- Cisplatinum-based

neoadjuvant
chemo*-4¢

- Etoposide or
ifosfamide plus
cisplatinum combo
neoadjuvant chemo

Fig. 1 Molecular subtypes of muscle invasive bladder cancer.
Characteristics and specific treatment considerations are listed for each
category. Reprinted from Cell, Volume 171, Issue 3, Robertson AG, Kim

containing a large proportion of histologically identified SCCs
[65]. This subgroup also carries a poor prognosis but has been
associated with the best response to neoadjuvant cisplatinum-
based chemotherapy [66¢]. An intriguing development from
the most recent Cancer Genome Atlas publication is the find-
ing that immune markers (CXCL11, LICAM, IDO1, CD274)
are also highly expressed in this group and could be an indi-
cator of response to the immune checkpoint inhibitors [65].
By incorporating mutational profiling into our diagnostic
paradigm, rather than relying on microscopic analysis, we will
have moved into a new era of defining urothelial variants by
more than their histologic appearance and perhaps improve
clinical outcomes with a more targeted approach to therapy.

Conclusions

Recognition of histologic variants in bladder cancer has in-
creased over the past several decades. While challenges still
remain, proper identification of a urothelial variant is an im-
portant part of modern risk stratification in the management of
bladder cancer. Certain subtypes may benefit from a very dif-
ferent treatment approach than the standard bladder cancer
pathways, such as moving directly to cystectomy for SCC
rather than using NAC. As a group, variant histology is indic-
ative of more aggressive disease; however, there are some
notable exceptions to keep in mind (i.e., lymphoepithelioma-
like). Investigation into the molecular underpinnings of blad-
der cancer has led to the discovery that histology alone cannot
always properly classify tumors that may look dissimilar but
share specific mutations that relate to prognosis and response
to treatment.
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