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Abstract

Purpose  Although the role of second transurethral resec-
tion of bladder tumor (TURB) is well established in high-
risk non-muscle-invasive bladder cancer, to the best of our
knowledge, there is no study regarding the role of a second
transurethral resection (TUR) after a complete first TURB
in multimodal therapy (MMT). The aim of this study was
to evaluate the role of a second TUR on disease-specific
survival (DSS) and overall survival (OS) rates in muscle-
invasive bladder cancer (MIBC) patients who were treated
with MMT.

Methods We assessed the data of 90 patients (stage T2-4,
NO-1, MO urothelial cancer) who were treated with MMT
at our clinic between January 2000 and June 2014. Patients
with incomplete initial TURB were excluded. A total of
43 patients had a second TUR before starting radiochemo-
therapy of MMT (group 1), and 47 patients (group 2) were
treated with MMT without having a second TUR. The
impact of second TUR on DSS and OS rates was the pri-
mary outcome measure of the study.

Results Mean (SD, range) age and mean follow-up of
the patients were 65.1 (7.1, 52-81) years and 60.3 (38.3,
6-159) months, respectively. The two groups were simi-
lar with regard to sex, age, presence of hydronephrosis,
lymph node involvement and stage. The 5-year DSS rate
was better in group 1 compared to group 2 (68 vs. 41 %)
(p = 0.046). The 5-year OS rates of the patients were 63.7
and 40.1 % in groups 1 and 2, respectively (p = 0.054).
Multivariate analysis revealed that second TUR, lymph
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node involvement, presence of hydronephrosis and tumor
stage were independent prognostic factors for DSS.
Conclusions Second TUR should be performed in
patients with MIBC who are going to be treated with blad-
der-preserving MMT protocols.
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Multimodal therapy - Second resection

Introduction

Radical cystectomy (RC) is the standard treatment modal-
ity for muscle-invasive bladder cancer (MIBC) patients.
Although it provides long-term disease-specific survival
(DSS) in a significant percentage of MIBC patients, RC
is associated with a considerable morbidity and mortality
rates [1, 2]. Recent interest in patients’ quality of life has
promoted the trend toward bladder preservation with multi-
modal therapy (MMT) which combines transurethral resec-
tion of bladder tumor (TURB), chemotherapy and radiation
[3-5].

In well-selected patients, MMT leads to acceptable
outcomes with 5-year DSS rates of >50 % [5, 6]. In this
treatment modality, many studies support the positive prog-
nostic role of maximal TURB at the beginning of the treat-
ment [3, 4]. In high-risk non-muscle-invasive bladder can-
cer (NMIBC), today we know that second TUR (re-TUR)
has a positive impact on the long-term outcome of patients
with respect to recurrence, progression and DSS [7, 8].
However, to our knowledge, there are no data evaluating
the prognostic role of a second TUR in patients who will
undergo MMT for MIBC.

In this study, we aimed to evaluate the role of a sec-
ond TUR after a complete first TURB on DSS and overall
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survival (OS) rates in MIBC patients who were treated with
MMT.

Materials and methods

This single-institution, retrospective study consists of 90
patients with urothelial MIBC who were treated with MMT
between January 2000 and June 2014. A total of 19 patients
had an initial NMIBC diagnosis and progressed after BCG
therapy. The eligibility criteria included patients with
MIBC, stage T2-4, NO-1, MO urothelial cancers, according
to the American Joint Committee on cancer staging system.
All patients were evaluated by history, physical examina-
tion, complete blood cell count, blood chemistry, and chest
radiography and computed tomography (CT) of the abdo-
men and pelvis. Patients were provided with informed
consent. Patients who received either radiotherapy (RT) or
chemotherapy in a neoadjuvant setting for planned RC and
who had incomplete initial TURB and concomitant malig-
nancies were excluded.

In all patients, macroscopically complete resection
was performed including the edges of the resection area.
The underlying bladder wall with the detrusor muscle
was also resected. Biopsies were taken from abnormal-
looking urothelium. After this stage, a second TUR within
2-6 weeks after initial resection was performed if the
patient approved. This second TUR included resection of
the primary tumor site and any other tumor in the blad-
der which was not detected in the first TURB. A total of
43 patients had a second TUR before starting chemoradio-
therapy of MMT (group 1), and 47 patients (group 2) were
treated with MMT without having a second TUR.

After TURB with or without second TUR, patients
received 64-66 Gy (fraction dose, 200 cGy/day) radiation
to the small pelvis over 4-week time with two cycles of
concurrent cisplatin (20 mg/day for 5 days) during the first
and fourth weeks of RT. Carboplatin was given to patients
who were not fit for cisplatin treatment. Four weeks after
the completion of MMT, the response was evaluated by

cystoscopy, urine cytology, TUR and CT scan. Side effects
were also recorded. Clinical complete response was defined
as no tumor palpable on bimanual examination under anes-
thesia (BEUA), no tumor visible on cystoscopy, negative
tumor site biopsy and negative urine cytology. Patients
with conserved bladders were followed up with cystos-
copy, tumor site biopsy, BEUA, urine cytology and CT.
Cystoscopic surveillance was performed every 3 months in
the first year, every 3—4 months in the second year, every
6 months for 3 years and then annually. Patients with
NMIBC local failures were treated with intravesical ther-
apy, and those with a muscle-invasive local failure under-
went salvage RC. The impact of second TUR on DSS and
OS rates was the primary outcome measure of the study.

Statistical analyses

All statistical analyses were performed with SPSS version
16.0 (Chicago, IL). Normal distribution of the data was
investigated by the Kolmogorov—Simirnov test, and data
were expressed as the mean + SD. Survival curves were
constructed by the Kaplan—-Meier method. Univariate and
multivariate logistic regression analyses were carried out to
determine associations between the variables. For statistical
significance, p values of <0.05 were accepted.

Results

Among the 90 patients, second TUR was performed in
43 (47.8 %) patients (group 1) and was not performed in
47 (52.2 %) patients (group 2). Patient characteristics and
comparison of the two groups are shown in Table 1. There
were no differences between the groups in age, sex, T stage,
lymph node involvement, presence of hydronephrosis and
mean follow-up period (Table 1). In 6 patients (6.7 %), cys-
tectomy was required ultimately (two patients in group 1
and four patients in group 2).

The 5-year DSS rates of the patients were 68.8 and
41.5 % in groups 1 and 2, respectively (p = 0.046, Fig. 1).

Table 1 Comparison of the two

. . Characteristics Total Group 1 Group 2 p value
groups with regard to patient
characteristics No. of patients (%) 90 43 (47.8) 47 (52.2)
Mean age + SD [years (range)] 65.1 7.1 (52-81) 65.6 8.6 (52-81) 64.5 + 6.3 (52-78) 0.727
Sex (male) [ (%)] 66 (73.3) 28 (65.1) 38(80.9) 0.102
T stage
T2 [n (%)] 52 (57.7) 25 (55.9) 27 (57.8) 0.613
T3/T4 [n (%)] 38 (42.3) 18 (44.1) 20 (42.5) 0.431
Lymph node (+) [n (%)] 23 (25.5) 11 (25.5) 12 (25.6) 0.62
Hydronephrosis [n (%)] 30 (33.3) 13 (30.2) 17 (36.1) 0.656
Mean follow-up, months = SD  60.3 &+ 38.3 58.1 £ 38.6 62.3 +39.1 0.18
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In group 1, 29 (67.4 %) patients had residual tumor at their
second TUR specimen. This 29 patients exhibited worse
5-year DSS rates compared to 14 patients who had no
residual tumor at their second TUR specimen, but the dif-
ference was not statistically different (5-year DSS rates 51
and 75 %, respectively, p = 0.242). The 5-year OS rates

Time (month)

of the patients were 63.7 and 40.1 % in groups 1 and 2,
respectively (p = 0.054, Fig. 2).

On univariate analysis, tumor stage (p = 0.006, OR
2.3, 95 % CI 0.659-9.348), presence of hydronephrosis
(p = 0.001, OR 3.4, 95 % CI 1.135-9.631), lymph node
involvement (p = 0.001, OR 2.9, 95 % CI 0.914-8.743)
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Table 2 Multivariate analysis for disease-specific survival

Variables OR 95 % CI p value
Age 1.056 0.455-1.856 0.844
Sex 1.137 0.792-2.889 0.814
Lymph node involvement 2.548 1.121-5.822 0.003
Negative versus positive

Hydronephrosis 1.544 1.088-2.564 0.008
Negative versus positive

Stage 3.219 1.655-8.437 0.001
II versus >II1

Second TUR 1.672 0.903-2.655 0.007

Yes versus no

CI confidence interval, OR odds ratio, TUR transurethral resection

Table 3 Multivariate analysis for overall survival

Variables OR 95 % CI p value
Age 1.026 0.455-1.856 0.888
Sex 1.267 0.792-2.799 0.814
Lymph node involvement 2.225 1.117-5.451 0.004
Negative versus positive

Hydronephrosis 1.544 1.088-2.564 0.009
Negative versus positive

Stage 2.788 1.475-7.664 0.002
II versus >11I1

Second TUR 1.416 0.703-2.275 0.08

Yes versus no

CI confidence interval, OR odds ratio, TUR transurethral resection

and not performing a second TUR (p = 0.001, OR 2.5,
95 % CI 0.548-6.647) were associated with worse DSS.
Tumor stage (p = 0.001, OR 3.1, 95 % CI 0.246-8.048),
presence of hydronephrosis (p = 0.0001, OR 4.1, 95 % CI
1.562—7.634) and lymph node involvement (p = 0.001, OR
2.1, 95 % CI 0.862-9.512) were identified as predictors of
worse OS on univariate analysis.

On multivariate analysis, lymph node involvement, pres-
ence of hydronephrosis, not performing a second TUR and
higher stage were detected as predictors of worse DSS
(Table 2). We also identified lymph node involvement,
presence of hydronephrosis and higher stage as predictors
of OS on multivariate analysis. However, performing sec-
ond TUR was not detected as a predictor of OS on multi-
variate analysis (Table 3).

Discussion
In this retrospective study with a mean follow-up of
60.3 months, performing a second TUR after an initial

complete TURB revealed a significantly better 5-year DSS
rate of 68.8 % compared with 41.5 % in those who did not
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have a second TUR (p = 0.046). On multivariate analysis,
performing a second TUR was also found to be a signifi-
cant predictor of DSS. Indeed, the effect of performing a
second TUR on recurrence and progression rates in high-
risk NMIBC patients is well known and accepted by the
urology community [7, 8]. However, the effect of second
TUR on the MMT outcome of MIBC patients who were
treated was not studied previously. To our knowledge,
although retrospective, this is the first study demonstrat-
ing the effect of second TUR in patients who had invasive
bladder cancer and planned to be treated with MMT. Herr
HW published a retrospective series assessing 151 MIBC
patients after restaging TUR (second TUR) and a minimum
follow-up >10 years [9]. TO and T1 disease was found in
99 patients, and they managed with active surveillance and
had a comparable outcome to those reported in the remain-
ing 52 patients undergoing radical cystectomy. Similar to
our study, they have demonstrated a residual tumor in sec-
ond TUR as a negative prognostic factor. A total of 18 % of
patients who were treated by TUR alone with TO disease
in second TUR have died because of bladder cancer. This
rate was 42 % for patients who had T1 tumors during sec-
ond TUR. Although that was a study that demonstrated the
effect of second TUR in MIBC patients, that study differs
from ours, as it did not evaluate the effect of second TUR
in a MMT protocol.

In many studies, a safe TURB as complete as possible
is the main requisite for MMT for optimal bladder preser-
vation [3-6, 10, 11]. Mak et al. [6] reported that a visibly
complete TURB was associated with a higher complete
response rate to induction chemoradiation on both univari-
able and multivariable analyses, but this was not true for
DSS and OS on multivariate analysis. In Krause et al’s [4]
study, putative residual tumor after TURB was assessed
histologically by biopsies from all the resection margins,
with pRO indicating microscopically complete TURB, pR1
a microscopically residual tumor and cR2 a macroscopi-
cally residual tumor. RO status was found to be a highly
significant parameter for long-term outcome with survival
rates of 70, 46 and 35 % after 5, 10 and 15 years, respec-
tively, compared to patients with R1 or R2. Additionally,
R1 seemed to be more favorable, with better survival rates
than R2 [4]. In the MGH series, patients with a complete
TURB revealed statistically better complete response rates
to induction therapy and required statistically less cystec-
tomy rates when compared to patients with incomplete
TURB [3]. These findings and the established value of sec-
ond TUR in high-risk NMIBC patients led us to evaluate
the value of second TUR after initial complete TURB in
MIBC patients. In these patients, the role of second TUR
would be to decrease residual tumor volume and to opti-
mize radiation therapy. Our study revealed that patients
who underwent a second TUR had a statistically better
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5-year DSS rate compared to patients who had no second
TUR. The 5-year OS rates of the patients who underwent
a second TUR also had a better 5-year OS rate of 63.7 %
compared with 40.1 % in those who had no second TUR,
but this was not statistically significant (p = 0.054). This
might be due to the relatively low number of patients.
Efstathiou et al. [3] found statistically better 5- and 10-year
DSS and OS rates in patients who had visibly complete
TURB compared with not visibly complete TUR. Simi-
larly, In Krause et al’s study, a tumor-free resection (RO)
was found to be a significant parameter for 15-year OS
[4]. In our study, 29 patients who had residual tumor at
their second TUR specimen exhibited worse 5-year DSS
rate compared to 14 patients who had no residual tumor
at their second TUR specimen (5-year DSS rates 51 and
75 %, respectively, p = 0.242). We think that these results
revealed that performing a second TUR in MIBC patients
who are going to be treated with bladder-preserving MMT
protocols might benefit from a second TUR, as a second
TUR will probably decrease residual tumor volume, if any.

Many MMT studies revealed that the probability of sav-
ing the bladder is higher in the case of a small, unifocal,
early-stage tumor (T2-T3), the absence of hydronephrosis,
a visibly and microscopically complete TURB, no lymph
node metastasis and no in situ tumors [3—6]. Our study also
revealed that on multivariate analysis, lymph node involve-
ment, presence of hydronephrosis, higher stage and not
performing second TUR were predictors of worse DSS. A
second TUR, probably by decreasing the residual tumor
volume and increasing the microscopically tumor-free sta-
tus, has a positive impact on DSS.

The present study is limited by its retrospective nature.
Second, the second TUR was performed not due to a cer-
tain strict criteria. However, like in NMIBC cases, to evalu-
ate the effect of second TUR on MMT outcomes, we only
included patients without any visible residual tumors after
initial TURB. This selection criterion for this study limited
the number of patients in our study. Third, this relatively
small number of patients made subgroup analysis difficult.
However, regarding DSS, we managed to demonstrate that
patients who underwent a second TUR had a statistically
better 5-year DSS rate compared to patients who had no
second TUR.

Conclusion
In conclusion, second TUR should be performed in patients

with MIBC who are going to be treated with bladder-pre-
serving MMT protocols. In such cases, to our knowledge,

this is the first study demonstrating the effect of second
TUR on patient outcomes. A prospective randomized study
is needed to validate these findings.
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