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Abstract.
BACKGROUND: One of the best predictors of positive outcomes in bladder cancer (BC) is pT0 following radical cystectomy
(RC). Discordance between clinical and pathologic staging affects decision-making in patients with clinical absence of disease
(cT0).
OBJECTIVES: We sought to determine whether a restaging transurethral resection of bladder tumor (re-TURBT) improves
clinical staging accuracy relative to pathologic stage RC in patients treated with neoadjuvant chemotherapy (NAC) versus
those who did not receive NAC.
METHODS: We queried our prospectively maintained IRB approved institutional database to identify 129 patients who
underwent RC from 2013 to 2019 with a re-TURBT prior to RC. 53 patients were treated with NAC between their initial and
re-TURBT and 76 patients were not treated with NAC.
RESULTS: The overall upstaging rate from re-TURBT to RC was 34.9%. There was no significant difference in the upstaging
rate between the NAC and no-NAC groups - 31.0% vs. 37.0%, respectively. In patients who were cT0 on re-TURBT, the
NAC group did not show a significantly greater rate of pathologic clinical CR (pT0) than the no NAC group - 38.5% vs.
37.5%, respectively. Re-TURBT with staging < rT2 as a predictor for absence of MIBC on pathologic staging (<ypT2) did
not show a significant difference between the NAC and no NAC group, with a negative predictive value (NPV) of 69.0% and
66.7%, respectively.
CONCLUSIONS: Re-TURBT after NAC does not show statistically significant improvement in staging accuracy relative
to pathologic stage at RC compared to re-TURBT in patients not treated with NAC.
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INTRODUCTION

Bladder cancer (BC), the most common neoplasm
of the urinary system, is the sixth most common
cancer diagnosis and eighth most common cause
of cancer mortality in the United States [1, 2]. For
muscle-invasive bladder cancer (MIBC), NAC plus
Radical Cystectomy (RC) is the gold standard of
treatment [3]. NAC is associated with improved
survival rates and clinical outcomes in MIBC and
cisplatin-based NAC is recommended for all eligible
patients prior to RC [4, 5].

One of the best predictors of positive clinical
and survival outcomes in BC is pathologic com-
plete response (pCR), or pT0, following RC [6, 7].
The landmark Southwest Oncology Group (SWOG)
trial showed increase in pT0 staging in patients
treated with NAC prior to RC compared to those who
underwent RC alone and this was associated with sig-
nificant improvement in overall survival compared to
patients with residual disease [8].

Identifying the impact of NAC earlier in the clin-
ical course of treatment for MIBC patients, such as
prior to RC, remains a topic of interest [9]. Predicting
pathologic stage prior to RC, however, is imperfect as
transurethral resection of bladder tumor (TURBT), a
commonly used procedure in endoscopically evalu-
ating and treating BC prior to possible RC, has shown
to be inaccurate [10–14]. Even as other tools includ-
ing genomic and clinical testing are being utilized,
the discordance between clinical to pathologic stag-
ing remains high at 20–80% [13, 14]. This limits the
confidence with which bladder-sparing options can
be recommended in patients with clinical absence of
disease (cT0). A recent single-site study found that
clinical absence of tumor on re-TURBT did not reli-
ably predict pathologic absence of tumor, as pT0 was
found in only 35.7% of patients who were clinically
absent of disease (cT0) on re-TURBT [5].

There remains considerable variability regarding
re-TURBT following completion of NAC prior to
RC and the decision often varies based on institution
or surgeon preference [9]. At our institution many
of the patients undergo a re-TURBT following NAC
administration.

Additionally, determining the role that document-
ing cT0, or clinical complete response, on re-TURBT
following completion of NAC plays in clinical man-
agement and decision-making for these patients
remains under investigation [15–18]. As research
progresses in identifying appropriate candidates for
bladder preservation, there has been an increased

interest in determining whether a patient with a clini-
cal complete response (cT0) to NAC can confidently
opt for organ-preservation in MIBC. More specif-
ically, understanding whether the current clinical
staging, including re-TURBT, allow us to accurately
determine the likelihood of presence or absence of
residual bladder cancer with radical cystectomy.

Thus, we sought to determine whether there was
a significant difference in staging accuracy from re-
TURBT to pathologic staging in patients receiving
a post-NAC re-TURBT versus those who under-
went a re-TURBT prior to RC but did not receive
NAC. We also observed clinical outcomes such as
upstaging rates, bladder cancer recurrence, median
survival, among other factors. We hypothesized that
clinical staging post-NAC with re-TURBT may be
sufficiently accurate compared to pathologic staging
at cystectomy and therefore provide useful informa-
tion either for planning surgery or for consideration
of bladder sparing options. Our goal in comparing
accuracy of re-TURBT to pathologic staging in NAC
vs no-NAC groups was to determine whether in the
post-NAC cohort, including those who are potentially
candidates for bladder sparing options, re-TURBT
staging exhibits a significantly higher rate of accuracy
to pathologic staging.

METHODS

Inclusion Criteria

This retrospective cohort was curated from our
prospectively maintained IRB approved institutional
database (H-22878) to identify 196 patients who
underwent a radical cystectomy from 2013 to 2019 at
a single center. All patients signed an informed con-
sent prior to enrollment in the database. Patients who
had either not undergone a TURBT or only had one
TURBT prior to RC were excluded. Patients treated
with NAC who did not undergo a re-TURBT follow-
ing NAC treatment were also excluded. Only those
treated with NAC between their initial and re-TURBT
were included to ensure uniform timeline of treat-
ment. 53 patients were treated with NAC between
their initial and re-TURBT and 76 patients were not
treated with NAC. This resulted in 129 patients who
underwent RC from 2013 to 2019 with a re-TURBT
prior to RC (Fig. 1 Consort diagram). Exam under
anesthesia (EUA) was performed routinely during
TURBT and re-TURBT and used for clinical staging.
If no residual disease was identified on cystoscopy,
the prior resection bed was resected on re-TURBT as
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Fig. 1. Consort diagram of criteria for patient inclusion for both groups.

well as site directed biopsies to determine presence
or absence of CIS. For our restaging specimens, 96 of
129 (74%) had explicit mention of presence of mus-
cularis for pathologic evaluation, 16 (12%) did not,
and 17 (13%) pathology reports were not able to be
accessed on retrospective review for confirmation of
presence of muscularis.

Outcome measures

The primary outcome of this study was the upstag-
ing rate from re-TURBT to RC. Re-TURBT clinical
staging was notated as rT and pathologic staging at
RC was notated as ypT and pT, with and without
NAC, respectively. We compared stratified upstaging
rates from rT0/Ta/TisN0 and from rT1N0. Secondary
outcomes included pathologic stage at RC for those
with absence of residual disease (cT0N0) on re-
TURBT, re-TURBT with staging < rT2 as a predictor
for absence of MIBC on pathologic staging, and
median time from RC to death from any cause strat-
ified by treatment with or without NAC.

Statistical analysis

Statistical analyses were performed using R 3.6.2
(R Foundation For Statistical Computing, Vienna,
Austria) for chi-square test and Fisher’s exact test
for categorical variables. Statistical significance was
set at p < 0.05.

RESULTS

The median age at RC for all patients was 69.5
years (IQR: 61.1–76.8). There was no significant dif-
ference in median age at RC, gender, or race between
the two groups stratified by NAC status (Table 1).
Complete initial, restaging, and pathologic tumor
staging at RC data for the whole cohort is described
in Table 2.

Re-TURBT clinical staging was compared to
pathologic staging for all patients as well as for
the NAC and no-NAC groups, respectively (Fig. 2).
The overall upstaging rate from re-TURBT to RC
was 34.9% (n = 29). There was a significantly higher
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Table 1
Demographic data for all patients

Parameter All patients NAC patients No NAC p-value
(n = 129) (n = 53) patients (n = 76)

N, (%) 129 (100) 53 (41.1) 76 (58.9) –
Median age at RC, yr (IQR) 69.5 (61.1–76.8) 68.9 (61.1–75.3) 69.6 (61.0–77.7) 0.783
Male, n (%) 107 (82.9) 43 (81.1) 64 (84.2) 0.647
Race – – – –

White, n (%) 121 (93.8) 51 (96.2) 70 (92.1) 0.340
Black, n (%) 6 (4.7) 2 (3.8) 4 (5.3) 0.693
Other, n (%) 2 (1.6) 0 (0.0) 2 (2.6) 0.512

NAC = Neoadjuvant chemotherapy; RC = Radical Cystectomy.

Table 2
Staging data for all patients

First TURBT clinical
stage, n (%)

Re-staging TURBT
clinical stage, n (%)

Pathologic tumor stage at
RC, n (%)

T0 0 (0.0) 21 (16.3) 14 (10.9)
Ta 18 (14.0) 18 (14.0) 7 (5.4)
Tis 8 (6.2) 12 (9.3) 24 (18.6)
T1 33 (25.6) 32 (24.8) 14 (10.9)
T2 49 (38.0) 29 (22.5) 18 (14.0)
T3 21 (16.3) 15 (11.6) 44 (34.1)
T4 0 (0.0) 2 (1.6) 8 (6.2)
Lymphovascular Invasion 16 (12.4) 11 (8.5) 42 (32.6)
Median time from initial
TURBT to re-TURBT, d
(IQR)

105 (47–163) N/A N/A

Median time from
re-TURBT to RC, d (IQR)

N/A 28 (14–55) N/A

IQR = interquartile range, TURBT = transurethral resection of bladder tumor.

overall upstaging rate in the rT1N0 group at 53.1%
(n = 17) versus the rT0/Ta/TisN0 group at 23.5%
(n = 12) (p < 0.006). There was no significant differ-
ence found in the upstaging rate from re-TURBT
to RC between the NAC and no-NAC groups, with
31.0% (n = 9) upstaged in the NAC group and
37.0% (n = 20) in the no-NAC group, respectively
(p = 0.584) (Table 3). There was no significant dif-
ference found in upstaging rates between the NAC
and no-NAC groups in the rT0/Ta/TisN0 (p = 0.739)
and rT1N0 (p = 0.691) stratifications, respectively. Of
note, 62.5% of patients who were cT1 on post-NAC
re-TURBT were pT2 or greater (Fig. 2). Additionally,
all patients who were cN+ on initial TURBT were
found to be pT2 or greater following chemotherapy
and re-TURBT (n = 7).

In patients showing absence of residual disease
(cT0) on re-TURBT (n = 21), there was no differ-
ence in pathologic absence of disease (pT0) between
the NAC group (38.5%, n = 5) and non-NAC group
(37.5 %, n = 3) (p = 1.00) (Fig. 2). Re-TURBT with
staging < rT2 as a predictor for absence of MIBC on
pathologic staging (<ypT2) did not show a signif-
icant difference between the NAC (n = 29) and no

NAC (n = 54) group, with a negative predictive value
(NPV) of 69.0% (n = 20) and 66.7% (n = 36), respec-
tively (p = 0.831) (Table 4).

There was no significant difference found in
recurrence of primary bladder cancer tumor at any
time between the NAC and no NAC groups, with
recurrence rates of 30.2% and 25.0%, respectively
(p = 0.575). There was also no significant differ-
ence found in secondary primary tumor of the upper
urinary tract or urethra (p = 0.143), overall death
(p = 0.130), and death from bladder cancer rates
(p = 0.602) between the NAC and no NAC groups.
A subgroup analysis of pT0 patients showed no sig-
nificant difference in recurrence rates, overall death,
death from bladder cancer between the two groups
(Table 5).

In patients who died from any cause, median time
from RC to death was 8.4 months (IQR, 6.0–17.3)
for the NAC group and 10.1 months for the no
NAC group (IQR, 4.4–27.4). For the patients who
died from bladder cancer, median time from RC
to death was 8.1 months (IQR, 7.6–9.5) for the
NAC group and 10.1 (IQR, 8.0–17.8) for the no
NAC group.
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Fig. 2. Distribution of final re-TURBT stage (rT) vs final pathologic stage (ypT). (A) all patients undergoing re-TURBT prior to RC; (B)
patients treated with NAC prior to RC; (C) patients who were not treated with NAC prior to RC. TURBT = transurethral resection of bladder
tumor; RC = radical cystectomy; NAC = neoadjuvant chemotherapy.

Table 3
Upstaging in total, NAC, and no NAC patients

All patients NAC No NAC p-value
n = 83 n = 29 n = 54

Upstaged from
re-TURBTa, n (%)

29 (34.9) 9 (31.0) 20 (37.0) 0.584

All patients NAC No NAC
n = 51 n = 21 n = 30

Upstaged from
rT0/Ta/TisN0a, n (%)

12 (23.5) 4 (19.0) 8 (26.7) 0.739

All patients NAC No NAC
n = 32 n = 8 n = 24

Upstaged from
rT1N0a, n (%)

17 (53.1) 5 (62.5) 12 (50.0) 0.691

a = Upstaging defined as clinical stage non-muscle invasive bladder cancer (NMIBC) on re-TURBT being patho-
logically staged as muscle-invasive bladder cancer (MIBC) or pTanyN+. NAC = neoadjuvant chemotherapy;
TURBT = transurethral resection of bladder tumor.

Table 4
Test performance characteristics of restaging TUR (≥rT2) in patients treated with NAC as a test for

residual MIBC at cystectomy (≥ypT2)

Patients treated with NAC

<ypT2 ≥ypT2

<rT2 20 9 NPV: 20/29 = 69%
≥rT2 1 23 PPV: 23/24 = 96%

Specificity: 20/21 = 95% Sensitivity:23/32 = 72%

Patients not treated with NAC

<ypT2 ≥ypT2

<rT2 36 18 NPV: 36/54 = 67%
≥rT2 2 20 PPV: 20/22 = 91%

Specificity: 36/38 = 95% Sensitivity: 20/38 = 53%

MIBC = muscle-invasive bladder cancer; NAC = neoadjuvant chemotherapy; NPV = negative predictive value;
PPV = positive predictive value; TUR = transurethral resection.

DISCUSSION

We found that re-TURBT prior to RC with or
without NAC is associated with similar rates of
pathologic upstaging. Even when stratifying among
patients clinically staged with NMIBC on re-TURBT,

specifically rT0/rTis/rTaN0 and rT1N0, there was
no significant difference found in upstaging rates
between the NAC and no NAC groups. Additionally,
clinical absence of disease (cT0) on re-TURBT was
not an accurate predictor of pathologic absence of
disease (pT0), with no significant difference found
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Table 5
Recurrence and mortality data for all patients

Parameter All patients
(n = 129)

NAC patients
(n = 53)

No NAC patients
(n = 76)

p-value

Recurrencea, n (%) 35 (27.1) 16 (30.2) 19 (25.0) 0.575
Secondary primary
tumorb, n (%)

4 (3.1) 0 (0.0) 4 (5.3) 0.143

Died, n (%) 36 (27.9) 11 (20.8) 25 (32.9) 0.130
Died from bladder cancer,
n (%)

17 (13.2) 6 (11.3) 11 (14.5) 0.602

Median TTR, mo (IQR) 8.0 (4.1–14.1) 7.5 (3.8–9.8) 8.7 (4.8–16.8) 0.275
Median follow-up for all
patients, mo (IQR)

19.2 (7.3–39.4) 16.6 (7.3–31.6) 23.9 (8.0–44.4) 0.201

pT0 patients All patients
(n = 14)

NAC patients
(n = 9)

No NAC patients
(n = 5)

p-value

Recurrencea, n (%) 1 (7.1) 1 (11.1) 0 (0.0) 1.00
Died, n (%) 1 (7.1) 1 (11.1) 0 (0.0 1.00
Died from BC, n (%) 0 (0.0) 0 (0.0) 0 (0.0) 1.00

a = Recurrence defined as presence or metastasis of primary bladder cancer tumor following radical cystectomy. b = Secondary primary tumors
refer to malignancies of urinary tract following radical cystectomy. TTR = time to recurrence; IQR = interquartile range; NAC = neoadjuvant
chemotherapy.

between the NAC and no NAC groups. We also found
that a high percentage of patients who were cT1
on post-NAC re-TURBT possessed > pT2. All cN+
patients on initial TURBT were pT2 or greater at time
of RC.

Our overall upstaging rate in our study sample was
34.9% (31.0% and 37.0% when stratified by NAC and
no NAC, respectively), which falls within the reported
rates in the literature on discordance from clinical to
pathological staging in bladder cancer, reported as
ranging from 20% to 80% [12–14].

Absence of disease on re-TURBT was a poor pre-
dictor of pathologic absence of disease. This finding
is in line with the recent work of Kukreja et al. who
found only 35.7% of patients who were cT0 on re-
TURBT were pT0 on RC [5].

Re-TURBT clinical staging was a poor predictor of
the presence of residual MIBC on RC in both patients
who did and did not receive NAC. Becker et al. found
a NPV of 62.7% in their post-NAC re-TURBT pop-
ulation [10], which is similar to our NPV of 69.0%
in our post-NAC re-TURBT group. We also applied
this model to our no NAC group and found a similar
NPV of 67.0%.

Inaccuracy between clinical and pathological stag-
ing has long been one of the primary difficulties in
bladder cancer treatment, with the utility of the post-
NAC re-TURBT frequently debated. SWOG 0219
remains a cautionary tale in utilizing clinical staging
as an indicator for absence of disease in a post-NAC
population with 60% of patients presumed to be pT0
at time of cystectomy based on cT0 status post-NAC
found to have persistent cancer [19].

Similarly, Becker and colleagues looked at whether
re-TURBT after NAC reliably predicts response. In
this population, 32% of patients were falsely down-
staged when compared with pathological staging
and 38% of patients < cT2 were > pT2, leading them
to conclude that re-TURBT may indeed be a sub-
optimal predictor of clinical response to NAC [10].

Most recently, Zibelman et al. studied whether
NAC can affect TURBT versus pathologic stage
accuracy utilizing prospective endoscopic tissue sam-
pling immediately before cystectomy [11]. In the
overall group, 51.6% of patients with no tumor on
endoscopic sampling harbored residual invasive or
non-muscle invasive disease at time of cystectomy.
In a post-hoc subgroup analysis, the rate in the NAC
patients was 43%. This study is particularly of note
as it utilizes prospective analysis of endoscopic sam-
pling to address the limits of retrospective analysis of
discordance in clinical vs pathologic staging.

Important considerations in utilizing the infor-
mation obtained from a post-NAC re-TURBT and
clinical stage is determining the confidence with
which active surveillance can be suggested to a post-
NAC cT0 patient vs RC. More specifically, is there an
added risk of mortality by deciding against RC due
to a cT0 response that may not in fact be truly disease
free? In a recent retrospective study of 148 patients
who were cT0 following NAC for MIBC who elected
active surveillance, 48% experienced a recurrence in
the bladder, with 11 of the 15 bladder cancer deaths
having local recurrence followed by metastasis [17].
Our findings that only a minority of patients found
to be cT0 were found to be pT0 at time of radical
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cystectomy highlights the risk of electing for active
surveillance in patients without residual disease on
re-TURBT.

Another important recent study highlighting the
challenge in utilizing post-NAC clinical staging as
a driver of outcomes and response to NAC fol-
lowed 32 patients with complete clinical response
on a post-NAC TURBT, all of whom opted for
active surveillance [18]. At 5-year follow-up, 17/32
had no recurrence of BC, thus they may have been
overtreated had they proceeded with RC. However,
with 7/15 undergoing salvage RC and 4/15 dying
from bladder cancer and 3/15 alive but with metastatic
disease, this may have been a missed opportunity
for immediate RC. More investigation is needed
to stratify those patients who are cT0 who can be
safely monitored on active surveillance and those that
require RC.

The limitations of clinical staging both pre- and
post-NAC are well documented in the literature [5,
10, 11]. A large percentage of our patients who were
cT1 or cT2 were upstaged at cystectomy to pT3
or greater. Cross sectional imaging with MRI may
improve clinical staging. A recent study by Nechi et
al utilized multiparametric MRI to assess response to
neoadjuvant immunotherapy in patients with MIBC
[20]. Using a three-step post-therapy MRI assessment
sequence, radiologic complete response was found
in 37 patients via internal assessment, of which 23
(62%) were found to be pT0. The Vesical-Imaging
Reporting And Data System (VI-RADS) is a stan-
dardized MRI reporting system for bladder cancer
[21]. Recent studies have validated the VI-RADS sys-
tem for detection of muscle invasion and non-organ
confined disease making it a useful tool for staging
MIBC [22–25].

The limitations to our study include our retro-
spective design and single-site patient population,
especially as clinical decision-making regarding
whether to conduct a post-NAC re-TURBT may vary
from institution to institution as well as patient selec-
tion for this treatment. As a single institution study,
we are also limited by a small dataset which may
be under-powered to detect differences between the
NAC and no NAC groups. Furthermore, our dataset
only dates back to 2013 which precludes any long-
term follow-up greater than 9 years.

Another limitation of our study includes poten-
tial bias for patients that are selected for re-TURBT.
Patients who undergo re-TURBT, versus those who
do not, may have higher stage or multifocal disease,
which may influence upstaging rates. For our NAC

group, re-TURBT is done post-NAC as a result of
an institutional workflow that involves a re-TURBT
for all patients, including referrals from outside our
institution, following NAC and prior to RC. For our
patients that have not received NAC but go on to RC,
we utilize a similar workflow in order to optimize
clinical staging that informs treatment decision mak-
ing. There may be a risk of bias if not all patients
undergo re-TURBT. These limitations should be kept
in mind and considered when interpreting our find-
ings.

Additionally, further investigation into whether
predictive factors exist predisposing to pT0 status and
increased overall and disease-free survival should be
undertaken.

CONCLUSION

Re-TURBT prior to RC with or without NAC was
associated with similar rates of pathologic upstaging.
While we have consistently found that one of the best
predictors of positive clinical and survival outcomes
is pT0 following RC, challenges remain regarding
the accuracy of clinical staging with re-TURBT. All
patients who were cN+ on initial TURBT had mus-
cle invasive disease at time of cystectomy, which was
independent of intensity/number of treatment cycles.
A high rate of patients who were cT1 on post-NAC
re-TURBT were found to have MIBC on pathologic
staging. Clinical trials that are testing bladder preser-
vation in such patients will require careful follow up
in order to determine outcomes relative to the poten-
tial for residual bladder cancer and occult metastatic
disease.
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