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Abstract
Purpose of Review Local tumor staging is paramount in the evaluation and management of bladder cancer. While neoadjuvant
chemotherapy (NAC) followed by radical cystectomy and urinary diversion remains the gold standard for management of
muscle-invasive bladder cancer, bladder-sparing regimens involving systemic chemotherapy and pelvic radiotherapy remain a
viable option for select patients. Moreover, pre-cystectomy identification of patients with a complete response to NAC may
obviate the need for radical cystectomy, but accurate post-therapy staging can be difficult to achieve. Contemporary imaging
techniques may provide additional benefit in local tumor staging beyond standard imaging and cystoscopic biopsy. Our purpose
is to summarize the ability of different imaging modalities to accurately stage bladder cancer patients in the treatment-naïve and
post-chemotherapy settings.
Recent Findings Contemporary investigations have been studying multiparametric magnetic resonance imaging (mp-MRI) in the
evaluation of bladder cancer. Its recent incorporation into bladder cancer staging is mainly being assessed in treatment-naïve
patients; however, different sequences are being studied to assess their accuracy after the introduction of chemotherapy and possibly
radiation. Multiple recent studies incorporating cystoscopy and biopsy are proving to be less accurate than originally predicted.
Summary Imaging has generally had a very limited role in guiding therapy in localized bladder cancer, but with the incorporation
of newer sequences and techniques, imaging is poised to become vital in decision-making strategies of this cancer. Reliable local
tumor staging through improved imaging may help better select patients for bladder-sparing treatments while maintaining
optimized oncologic outcomes and allow this paradigm to become more acceptable in the urologic oncology community.
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Introduction

Bladder cancer is a common malignancy in the United States
with over 81,190 new cases diagnosed in 2018 with an asso-
ciated 17,240 deaths [1]. It also has a large societal cost by
being the most expensive cancer to treat on a per patient basis

[2]. The gold standard treatment for muscle-invasive bladder
cancer (MIBC) remains radical cystectomy with perioperative
chemotherapy, though this is a morbid procedure with a 90-
day mortality rate of 1.6–8.1% and a complication rate ap-
proaching of 60% [3]. Multimodal therapy involving aggres-
sive endoscopic resection followed by a combination of sys-
temic chemotherapy and pelvic radiotherapy has allowed for
bladder preservation with acceptable oncologic outcomes in
select patients [4].

Neoadjuvant chemotherapy (NAC) was introduced
through multiple prospective trials and was shown by the
Advanced Bladder Cancer Meta-analysis Collaboration to im-
prove overall survival by 5% compared to radical cystectomy
alone [5]. Patients who were found to have no residual cancer
in the cystectomy specimen have the best disease-specific sur-
vival. As NAC became more widespread and prevalent, there
was a subset of patients who either refused cystectomy or were
medically unfit to undergo surgery after receiving NAC.
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Among these patients who achieved a seemingly complete
response after NAC (based on imaging and endoscopic eval-
uation), the outcomes were surprisingly reasonable, with a
reported 5-year disease-specific survival rate of 90% and
cystectomy free rates of 76% [6]. Findings such as these have
spurred further investigation into how to better identify pa-
tients who were downstaged fromMIBC to non-muscle inva-
sive bladder cancer (NMIBC) and who could potentially ben-
efit from bladder preservation.

The goal of this manuscript is to review the performance of
current diagnostic modalities for local staging of MIBC in the
treatment-naive setting and then, the post-neoadjuvant chemo-
therapy +/- radiation setting, with a focus on multiparametric
magnetic resonance imaging (mp-MRI), cystoscopy, and nov-
el developments with PET imaging.

Diagnostic Modalities in Treatment-Naive
Patients

Cystoscopy has long been the standard to evaluate the bladder
for urothelial carcinoma (UC) due to its high sensitivity for
identifying papillary tumors of all sizes. However, given its
invasive nature, radiographic methods have been studied to
find an alternative to cystoscopy. Conventional ultrasound has
been examined and shown to have a sensitivity of 72–87% for
detecting tumors [7, 8]. Other modalities such as 3D and
contrast-enhanced ultrasonography (CEUS) have been
employed to help increase both the sensitivity of detecting
lesions and accuracy in detecting other tumor characteristics,
such as tumor grade and depth of invasion. Nicolau et al. have
compared CEUS with conventional ultrasonography and
showed an improvement in tumor detection (88.3% vs 72%)
and the ability to detect more tumors per patient (66% vs 61%)
[7]. Both modalities were poor in detecting very small lesions.
Sensitivity for detecting lesions <5 mm in size was consider-
ably worse than those >5 mm in size using CEUS (29% vs
95%), and this shortcoming has been replicated in similar
studies. CEUS has also been added to color Doppler ultraso-
nography to differentiate between high-grade and low-grade
tumors with improvements in sensitivity from 87.5% to 92%
and specificity from 60% to 85.7% [9, 10]. 3D virtual sonog-
raphy with multiplanar reconstruction has also been used as a
method for detecting tumors. When comparing it to standard
cystoscopy, 3D sonography showed a sensitivity of 96% and a
specificity of 70.6% [11]. While the performance of these
ultrasonographic techniques has demonstrated a promising
performance, they have not been adopted in the standard di-
agnostic algorithm for this malignancy.

Computed tomography (CT) is commonly employed for the
evaluation of the upper urinary tract in patients with hematuria,
and it is not uncommon for a sizeable bladder tumor to be
identified using this modality. However, the poor performance

of CT in identifying small and/or sessile bladder tumors has not
permitted CT to replace cystoscopy in the hematuria workup.
With the use multidetector CT (MDCT), bladder lesions have
been identified more readily. In their study,Wang et al. detected
all but 1 of 44 bladder tumors, while other studies have shown
high specificities of 94% to 99% and sensitivities of 85% to
87%withMDCT [12–14]. The use of virtual endoscopy by CT
and magnetic resonance imaging (MRI) has also been used in
other hollow organ structures to obtain an endoluminal image,
plausibly allowing for better tumor detection. A meta-analysis
was performed comparing conventional ultrasound and virtual
cystoscopy with both MRI and CT. Assessment of 26 studies
showed that the sensitivity for CT cystoscopy, MR virtual cys-
toscopy, and US was 94%, 91%, and 78%, respectively, when
compared to conventional cystoscopy with or without histo-
pathologic confirmation [15].

Though CT has shown promise in detecting bladder tu-
mors, mp-MRI has been more extensively studied due to its
better soft tissue imaging properties. Mp-MRI is able to not
only identify some bladder tumors but can predict the depth of
tumor invasion. Recently, the Vesical Imaging-Reporting and
Data System (VI-RADS) was developed in order to help stan-
dardize reporting of bladder tumors and allow for better com-
parison of results between patients [16••]. VI-RADS incorpo-
rates T2-weighted (T2W), diffusion-weighted imaging
(DWI), and dynamic contrast-enhancing (DCE) sequences to
assess the bladder. T2W is predominantly used to identify the
low-intensity muscularis propria line, which can help deter-
mine muscle invasion.

DCE MRI enables in vivo assessment of blood flow and
permeability in tumor tissue using paramagnetic contrast agents.
These contrast agents are taken upmore readily by tumor relative
to surrounding tissue due to abnormal vasculature allowing for
greater permeability. This allows for the generation of signal and
concentration-time curves that can be analyzed relative to sur-
rounding tissue [17]. DCE, unlike other single-phase acquisitions
also has the ability to discriminate the early enhancing mucosa
frommuscularis propria, which physiologically does not enhance
early. In the DCE sequence, early tumoral enhancement with
concomitant enhancement of the muscularis or perivesical fat is
concerning for advanced disease [16••].

DWI is the final sequence used to assess the bladder,
and it is constructed by quantifying the diffusion of water
molecules in tissues without any contrast agents, tracers,
or exposure to radiation. In this measure, malignant le-
sions exhibit high signal intensity as a result of their
higher cellularity, tissue disorganization, and decreased
extracellular space, all of which restrict water diffusion.
The extent of the diffusion of water molecules can be
quantitatively expressed as apparent diffusion coefficient
(ADC) values. Lesions with high cellularity restrict diffu-
sion would have corresponding low signal on ADC and
high signal on DWI [18]. Tumors are hyperintense on
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DWI; muscularis propria is intermediate, while tumor
stalk and mucosa present with low intensity on DWI.
These three sequences are used to calculate a final five-
point VI-RADS score.

The accuracy of the VI-RADS system has been assessed by
various groups showing that the area under the receiver oper-
ating curves were 0.90 to 0.94 in treatment-naive patients
[19–21]. The VI-RADS scoring system has subsequently been
validated for likelihood of detrusor muscle invasion. In a study
by Wang et al., bladder tumors in 340 patients without prior
treatment were retrospectively categorized according to the 5-
point scoring system and compared with post-cystectomy pa-
thology [20]. Both the VI-RADS score and its components
were associated with muscle-invasive disease (p < 0.001).
The area under the receiver operating characteristic curve for
VI-RADS for muscle invasion was 0.94, and the sensitivity
and specificity of a VI-RADS score of 3 or greater were
87.1% and 96.5%, respectively. The VI-RADS system has
also shown excellent intraobserver variability rates with
intraclass correlation coefficients of 0.85–0.92 inmost studies,
though one study showed a lower coefficient of 0.73 between
two radiologists with significantly different sensitivities and
specificities in detecting tumors [19–21].

Performance of Diagnostic Modalities After
Systemic Therapy

In most bladder-sparing protocols, patients with MIBC who
achieve a CR to initial treatment with maximal trans-urethral
resection of bladder tumor (TURBT) and induction chemora-
diotherapy are potential candidates for bladder preservation,
whereas patients with residual cancer are recommended to
undergo salvage radical cystectomy. Therefore, accurate eval-
uation of therapeutic response is paramount for optimal pa-
tient selection, with imaging techniques playing a critical role.

In MIBC patients who have elected for NAC and radical
cystectomy, those who are found to have no residual tumor in
the bladder specimen tend to have the best long-term oncologic
outcomes. This fact has led some investigators to question
whether cystectomy is necessary in those patients who achieve
a complete response (CR). Mazza et al. examined the outcomes
of patients with MIBC who elected for close surveillance fol-
lowing a clinical CR after platinum-based NAC. CR was de-
fined as absent tumor on post-chemotherapy cystoscopy and
bladder biopsy, negative urine cytology, and normal cross-
sectional imaging. In their series of 148 patients, the 5-year
disease-specific, cystectomy-free, and recurrence-free survival
rates were 90%, 76%, and 64%, respectively. Furthermore, sal-
vage radical cystectomy prevented cancer-specific death in the
majority of patients who subsequently relapsed. This data pro-
vides evidence that bladder preservation after achieving CR
with neoadjuvant chemotherapy can result in acceptable

oncologic outcomes. Careful patient selection will be para-
mount in achieving successful outcomes with such an ap-
proach, and it is unclear whether current endoscopic and diag-
nostic imaging techniques will be able to accurately differenti-
ate patients with a true CR versus those with subclinical disease
who may be destined to recur and/or progress.

Conventional MRI

In the post-TURBT and chemoradiotherapy (CRT) setting,
conventional MRI seems to be more limited in its diagnostic
performance compared to mp-MRI. For instance, in a study by
Nishimura et al., 27 patients who underwent total or partial
cystectomy for invasive bladder tumors underwent pre-
cystectomy MRI [22]. Eight cases had received NAC (group
A), ten cases had received CRT (group B), and nine cases had
received preoperative staging biopsy alone (group C).
Pathologic stage was assessed by histologic examination of
the entire bladder wall from the surgical specimen. Tumor
stage assessed by MRI was consistent with final pathology
in 16 out of 27 cases (59.3%), with the MRI over-staging
and under-staging the primary tumor stage in seven and four
cases, respectively. Five of the seven over-staging cases were
predicted to be pT2a or pT2b by MRI but were not found to
have any residual tumor on final pathology.

On the other hand, all four instances of under-staging
would not change clinical course as they were all changed
from cT2b to pT3a. The accuracy of staging was 75%, 30%,
and 77.8% in groups A, B, and C, respectively. The authors
posited that CRT induces local fibrotic changes and inflam-
matory infiltrations that may manifest as bladder wall thick-
ening and alter interpretation of images, thereby making pre-
cise staging with conventional MRI particularly difficult.

Additionally, after combined therapy with maximal
TURBT and chemotherapy, bladder cancer bulk volume
may regress yet remain persistent as a flat lesion [18].
Therefore, anatomic assessment of therapeutic response based
on RECIST criteria on T2-weighted imaging may not accu-
rately discern remnant cancerous tissue from secondary in-
flammatory changes.

DCE MRI

Functional MRI with DCE and DWI sequences has recently
shown promise as a valuable tool in the post-CRT setting.
Schrier et al. first discussed MRI to predict chemotherapy
response for locally advanced bladder cancer [23]. In this
prospective study, 36 patients with regionally metastatic or
unresectable bladder transitional cell carcinoma underwent
mp-MRI before and after two, four, and six cycles of chemo-
therapy. After two cycles of chemotherapy, the accuracy, sen-
sitivity, and specificity in distinguishing responders from non-
responders with conventional MRI were 69%, 81%, and 50%,
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respectively. However, the DCE sequence showed an accura-
cy, sensitivity, and specificity of 92%, 91%, and 93%, respec-
tively. The considerable improvement in accuracy and speci-
ficity distinguished DCE MRI in this patient population.
Responders to chemotherapy based on DCE MRI also were
shown to have better median disease-specific survival than
nonresponders (42 months vs. 12 months, p < 0.0001).

In a study by Donaldson et al., 21 patients with localized
bladder cancer underwent DCE MRI before and following
NAC [24]. Regions of interest were defined as areas suspi-
cious for residual tumor on T2W, and various parameters
within these regions were measured including relative signal
intensity and plasma perfusion. The bladder was subsequently
examined histologically after cystectomy for evidence of re-
sidual tumor or treatment effect including hemorrhagic in-
flammation. Twenty-four abnormal sites were identified, of
which 10 were residual tumor and 14 were deemed treatment
effect. Median relative signal intensity and plasma perfusion
were significantly higher in areas of residual tumor compared
to those with treatment effect (median relative signal intensity
= 2.9 vs. 1.7, p < 0.001; plasma perfusion = 20.7 vs. 9.1 ml/
100 ml/min, p = 0.03). The sensitivity and specificity for dif-
ferentiating residual tumor from treatment effects were 70%
and 100% for median relative signal intensity, 60% and 86%
for plasma perfusion, and 75% and 100% when combined.
This once again reiterates the strength of DCE as a modality
to effectively discriminate between treatment effect and resid-
ual tumor after chemotherapy.

In a study by Chakiba et al., 12 patients with localized
bladder cancer were prospectively evaluated by DCE MRI
before and after two courses of cisplatin-based NAC [25].
Size and thickness of tumors were measured as well as relative
enhancement at the arterial and venous phases. Histological
examination after NAC by either cystectomy or radical TUR
prior to CRT showed CR for 6 out of 12 patients. After NAC,
relative enhancement at the venous phase was significantly
different between patients who were found to have a CR and
patients without a CR (p = 0.04) with a cutoff value of 40%.
For this cutoff value, sensitivity, specificity, and accuracy
were 83.33%. This study only assessed if changes in MRI
were predictive of downgrading to pT0. Though this study
was hampered by a small sample size, these results suggest
that DCE MRI may be a useful tool in the neoadjuvant che-
motherapy setting to improve selection for either surgery or
bladder-sparing approaches.

DWI

Yoshida et al. studied the role of DWI in predicting sensitivity
of MIBC to CRT [26]. They examined 23 patients with MIBC
who underwent induction CRT consisting of radiotherapy to
the pelvis (40 Gy) with two cycles of cisplatin (20 mg/day for
5 days) followed by partial or radical cystectomy. All patients

underwent DWI before initiation of chemoradiation, and as-
sociations with ADC values with chemoradiation sensitivity
were analyzed. Thirteen patients (57%) achieved pathologic
CR to CRT. These CRT-sensitiveMIBCs showed significantly
lower ADC values than CRT-resistant MIBCs (p = 0.0003).
Multivariate analysis identified ADC value as the only signif-
icant and independent predictor of CRT sensitivity. With a
cutoff ADC value at 0.74 × 10(-3) mm (2)/s, sensitivity, spec-
ificity, and accuracy in predicting CRT sensitivity was 92%,
90%, and 91%, respectively. Therefore, this study demonstrat-
ed DWI’s potential as an imaging biomarker for predicting
response to bladder-sparing CRT in patients with MIBC.

Furthermore, this group also investigated the capability of
the different aspects of mp-MRI in assessing the therapeutic
response in 21 patients of the prior patient cohort [27]. The
MRI results were compared with final pathology of surgical
specimen. The sensitivity/specificity/accuracy of T2W, DCE,
and DWI in predicting pathologic response was 43%/45%/
44%, 57%/18%/33%, and 57%/92%/80%, respectively.
Despite comparable sensitivity, DWI was significantly higher
in specificity and accuracy to T2W (P = 0.03 and 0.02, re-
spectively) and DCE MRI (p = 0.002 for both). This was the
first study to show superiority of DWI sequences over T2W
and DCE for assessing therapeutic response to induction CRT
against MIBC with high specificity. It is important to note the
inferior performance of DCE MRI in the CRT setting as com-
pared to the NAC setting, which suggests that DCE may have
a limited role in predicting response after CRT.

Cystoscopy

Cystoscopy has been evaluated as one method for assessing
response to NAC with somewhat mixed results. In 2015,
Mansour et al. reported on a series of 101 patients who re-
ceived NAC prior to radical cystectomy [28]. All patients
underwent initial TURBT during which photographs were
taken and saved in their database. Outpatient flexible cystos-
copy was then performed after two cycles of NAC to evaluate
response. Patients were divided into two groups: 60 were re-
sponders (those with decreased tumor volume or no evidence
of tumor), while 41 were nonresponders (those who had no
change in tumor volume or tumor volume progression). All
patients underwent subsequent radical cystectomy and pelvic
lymphadenectomy.

Pathologic tumor downstaging was observed in 41 of 60
patients (69.5%) in the cystoscopic responders and 11 of 41
patients (26.4%) in the cystoscopic nonresponders. In the re-
sponders, 22 patients (36.5%) were downstaged to pT0, which
is consistent with prior reports. An additional 16 patients
(26.5%) were downstaged to NMIBC (pTis/T1). Conversely,
in the nonresponders, only one patient (2.5%) was
downstaged to pT0, and an additional one patient was
downstaged to non-muscle invasive disease (pT1).

Curr Urol Rep (2019) 20: 8282 Page 4 of 7



Multivariate analysis showed that cystoscopy findings were
independent predictors of both extravesical disease (>pT2)
and pathologic downstaging.

This study suggests that in-office, flexible cystoscopy may
be useful in evaluating response to NAC. Specifically, it can
be utilized to predict which patients have residual muscle-
invasive disease and are not acceptable candidates for
bladder-sparing procedures. It does not seem to be as accurate
in differentiating between pT0 versus pTa/T1/CIS.
Differentiating between pT0 and NMIBC may not be of con-
siderable clinical importance as large retrospective study by
Zargar et al. of 1500 patients undergoing NAC and RC
showed no difference in overall survival in patients who were
pT0 at RC compared to those who had residual NMIBC [29].

In contrast to the Mansour study, Meyer et al. reported on a
series of approximately 300 patients who underwent cystos-
copy after NAC and prior to radical cystectomy [30]. Biopsy
or TURBT was performed on 118 of these patients that had
visible lesions. In their cohort, 57 of those 118 patients had no
evidence of disease on biopsy or TUR, but only 26 out of 57
(46%) were confirmed to have pT0 disease at cystectomy. Out
of the 118 patients, 101 were determined to have T0 or
NMIBC based on cystoscopy and biopsy, 61 patients (60%)
were confirmed to have non-muscle invasive disease on final
pathology. Sensitivity and specificity of post-NAC biopsywas
reported at 65.2% and 89.7%, respectively. If imaging was
added to the evaluation, sensitivity increased to 98.3% and
specificity decreased to 19.2%, though which imaging modal-
ity usedwas not reported. Onmultivariate analysis, they found
that lack of tumor progression from non-muscle invasive dis-
ease at initial diagnosis, ypT0 pathology and tumor >2 cm in
size, were predictive of accurate biopsy. They concluded that
cystoscopy and biopsy may not be accurate in determining
response to NAC and suggested that one should exercise cau-
tion if planning to deviate from standard of care based on
cystoscopy findings alone.

Recently, researchers at Fox Chase Cancer Center report-
ed on the interim results of a prospective study which incor-
porates a standardized bladder map and biopsies at time of
radical cystectomy to evaluate the concordance of cystos-
copy and biopsy with final RC pathology [31•]. They in-
cluded any patient undergoing RC, and while patients did
not have to receive NAC or haveMIBC to be included in the
study, 57% received NAC and 63% had MIBC. At time of
interim analysis, 24 of 49 patients (49%) were found to have
negative biopsies. However, pT0 in the bladder specimen
after radical cystectomy was found in only 11 patients
(22%). Ten of the 24 patients (42%) with no detectable dis-
ease on biopsy were found to be pT0 on the final cystectomy
pathology, and 17 of these patients (71%) were shown to be
either pT0 or to harbor NMIBC on the final specimen. This
data translates to a 29% false negative rate for cystoscopy
and biopsy for detecting ≥pT2.

Results of this prospective study shed light on some of the
serious limitations of cystoscopy and biopsy on determining
which patients truly have NMIBC. It is important to note that
this study incorporated systemic bladder mapping with biop-
sies of any suspicious areas and also 2 biopsies of random
areas in the bladder. Despite the generous biopsy sampling,
there was still a considerable false negative rate. Combining
information from all of these studies demonstrates that cystos-
copy +/- biopsy may be useful in determining obvious nonre-
sponders to CRT or NAC, which would preclude further
bladder-sparing measures. However, accurate local tumor
staging via cystoscopy +/- biopsy alone may not be accurate
enough to predict a pathologic CR.

CT and PET

The role of CT in the evaluation of response to NAC for MIBC
has also been evaluated, specifically its utility in predicting
pathologic and oncologic outcomes. Fukui et al. reported on a
series of 59 patients at their institution who underwent RC for
MIBC following NAC [32]. They defined radiologic response
rate (RRR) as (Pre-NAC tumor diameter–post-NAC tumor di-
ameter)/(pre-NAC tumor diameter). RRR equal to 1 indicated
CR and ≥ 30%was defined as partial response. They found that
although there was no statistical difference in RRR between
patients with and without viable tumor at RC, there was a sig-
nificant difference between two different groups: (1) those who
were found to have ≤pTa/Tis versus ≥pT1 and (2) those with
≤pT1 versus those with ≥pT2 at RC. These results were also
found to translate to statistically significant increases in recur-
rence-free, disease-specific, and overall survival.

Given that hemorrhagic inflammation and necrosis after
NAC can mimic residual tumor on CT and MRI, 18F-
fluorodeoxyglucose with positron emission tomography
(FDG/PET) with CT has been studied to further enhance radio-
logic evaluation of NAC response in MIBC. Soubra et al. per-
formed a retrospective review of 37 patients who underwent
FDG/PET scan at diagnosis of MIBC and again after comple-
tion of NAC and RC [33]. The authors specifically evaluated
maximum standardized uptake value (SUVmax) on the pre-
NAC and post-NAC FDG/PET scans, and the percentage
change between the two values was used to assess response to
chemotherapy. CR was defined as a reduction of 100% of
SUVmax, and a chemosensitive tumor was defined as greater
than 75% reduction in SUVmax but less than 100% reduction.
In determining a pathologic CR, FDG/PET had a sensitivity of
75% and specificity of 90%. In order to assess FDG/PET’s
ability to identify downstaging of tumors from MIBC to
NMIBC, the authors assessed if detecting a chemosensitive
response was predictive of this downstaging. If a mass was
found to be a “chemosensitive tumor” per FDG/PET, it had a
sensitivity of 83% and specificity of 94% to detecting
downstaging to NMIBC. Notably, though, one patient had a
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complete response on FDG/PET but was found to have a small
focus of pT2 disease on final pathology. Importantly, the au-
thors note that a history of any intravesical chemotherapy may
falsely elevate FDG activity on subsequent scan. This was not
applicable in their study, as none of their patients received
intravesical chemotherapy because they were all suspected to
have muscle-invasive disease prior to, or at the time of, initial
TURBT, but would be important to remember when applying
the results of this study more broadly. This is a small study, and
currently, any suggestion of complete response on FDG/PET
should likely be verified by other methods prior to making any
prognostic determinations or treatment decisions; however this
is an area that merits future research.

Conclusion

Current diagnostic techniques are relatively accurate in local
tumor staging prior to systemic chemotherapy +/- radiation
and may eventually replace histologic staging from the
TURBT specimen. As chemotherapeutics become more
intertwined in the care of theMIBC patient, our understanding
of which patients benefit from radical cystectomy and which
ones can be spared from it continues to grow. Integrating
various imaging modalities may allow practitioners to better
select which patients can undergo bladder-sparing regimens
and avoid the morbidity of radical cystectomy and urinary
diversion. Further work needs to be done to understand which
specific diagnostic modality should be utilized and what fac-
tors are prognostic for better outcomes, which will ultimately
help to select the optimal treatment for each individual patient.
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