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Abstract

Background A retrospective, multi-institutional collabora-
tive study was conducted to evaluate the impact of second
transurethral resection (TUR) on the clinical outcome of
non-muscle invasive high-grade bladder cancer and to iden-
tify predictors of invasion to the lamina propria (pT1) or
deeper and residual tumor at the second TUR.

Methods The clinical and pathological features of 198
patients with non-muscle invasive high-grade bladder can-
cer treated in five medical institutions from April 1990 to
March 2013 were reviewed retrospectively. All patients
underwent a second TUR within a mean of 1.5 months
after the first resection. Clinicopathological findings of
the first and second TURs were compared. Cancer-specific
survival and recurrence-free survival were evaluated. Uni-
variate and multivariate analyses for predictors of residual
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cancer at the second TUR were performed using a logistic
regression model.

Results At the second TUR, no tumor was found in 111
(56 %) patients, and 87 (44 %) had residual cancer. At the
first TUR, five pT1 patients (3 %) were upstaged to pT2,
one pTa patient (1 %) was upstaged to pT1, and 12 G2
patients (6 %) had their tumor upgraded to G3. Patients the
group with less than stage pT1 cancer at the second TUR
had significantly better survival than those in the group
with stage pT1 or deeper cancer. Tumor multiplicity at the
first resection was an independent risk factor for pT1 or
deeper tumor at the second TUR.

Conclusion A second TUR is a valuable diagnostic pro-
cedure for accurate staging of non-muscle invasive high-
grade bladder cancer. Tumor multiplicity at the first TUR
was a significant independent predictor of pT1 or deeper
tumor at the second TUR.
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Introduction

Bladder cancer is the seventh most common cancer in men
and the 17th most common in women worldwide [1-3].
Non-muscle invasive disease confined to the mucosa [TNM
stage Ta or carcinoma in situ (CIS)] or lamina propria (T1)
is seen in approximately 75 % of patients with bladder can-
cer at presentation [4]. Among patients with non-muscle
invasive bladder cancer (NMIBC) at the time of presenta-
tion, approximately 70 and 20 % of the bladder cancers
involve TNM stage Ta and T1 tumors, respectively, and
10 % have CIS lesions [5]. TUR of bladder tumors (TUR-
BT) is performed on patiens with Ta and T1 bladder can-
cers and CIS, and all endoscopically visible lesions are
removed. However, approximately 50 % of patients show
residual tumors at the second TUR performed 2-6 weeks
after the first TUR in patients diagnosed with T1 bladder
cancer [6-9], and 10-25 % of these patients show MIBC
at the second TUR [6-8]. A meta-analysis of TUR-BT in
non-muscle invasive urothelial bladder cancers noted that
residual tumors were observed in 47 % of patients and that
24 9% had up-staging at the second TUR [9]. Therefore, it
has been strongly recommended by various guidelines that
a second TUR should be performed for patients with newly
diagnosed high-grade T1 bladder cancer within 6 weeks
after the first TUR [4, 10-13].

A long-term study of high-risk NMIBC cases showed
progression in 53 % and cancer death in 34 % of cases
[14]. Most T1 bladder cancers are high grade and have the
potential to progress to muscle invasion and extravesical
dissemination, leading to metastasis and death [15, 16].
Progression of NMIBC has been defined by the Interna-
tional Bladder Cancer Group as an increase in the T stage,
not only as the development of T2 or greater, but also as an
increase in the T stage from CIS or Ta to T1 [15].

Several substaging systems have been proposed in an
attempt to stratify risk among T1 bladder cancers, and
many studies have reported predictors for progression and/
or survival, but these substaging systems are not in wide
use in clinical practice [17-19]. One of the main reasons
for this lack of widespread use is that consistent, accurate
assessment of TUR-BT tissue for the actual depth of inva-
sion is difficult due to orientation and artificial changes [20,
21]. A new substaging system developed to discern T1m
and Tle bladder cancers is showing promise as a means to
provide accurate and reliable information on progression
and survival; however, it still needs to be validated [22].

Endoscopic resection of all visible tumors, possibly
followed by adjuvant intravesical therapy, is the standard
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treatment for non-muscle invasive (Ta, T1) urothelial carci-
noma of the bladder. However, the progression and progno-
sis of T1 bladder cancers after the second TUR are hetero-
geneous. Some tumors may progress to muscle invasive or
metastatic disease, a progression which needs to be taken
into account when the treating physician is determining
whether aggressive treatment, such as radical cystectomy,
is warranted. Alternatively, some tumors are completely
resected at the first TUR, implying that aggressive post-
TUR treatment could be considered excessive. Intravesi-
cal bacillus Calmette—Guérin (BCG) therapy is the current
standard treatment for patients with high-grade T1 bladder
cancer who have pTO histology at the second TUR, but evi-
dence on whether these patients require additional intraves-
ical therapy is lacking [23]. Thus, for patients with T1 blad-
der cancer, the pathological findings of the second TUR
specimen should be taken into account when determining
optimal management and treatment.

The patients with non-muscle invasive high-grade bladder
cancer who were enrolled in the retrospective, multi-institu-
tional collaborative study reported here routinely underwent
a second TUR, regardless of the pathological grade of the
cancer, multiplicity, or recurrence factor. The presence and
location of previously undetected residual disease, changes
to the histopathological staging/grading, and therapeutic
changes that were determined from this second TUR were
evaluated. Furthermore, predictors of pT1 or deeper and
residual tumor at the second TUR were identified.

Patients and methods
Study population

The clinical and pathological features of 198 patients
diagnosed with T1 or Ta high-grade bladder cancer in five
medical institutions from April 1990 to March 2013 were
reviewed retrospectively. All resections were performed by
experienced urologists. After the first resection, the surgeon
documented the location, size, and number of tumors on a
specially designed bladder map. A second TUR was per-
formed for any residual tumor that was unexpected and/
or scar of the first resection within a mean of 1.5 months
after the first TUR. The TURs followed a fully standardized
protocol, and the bladder was thoroughly examined endo-
scopically with a 30° lens. The location, number, and size
of bladder tumors were recorded on a cystoscopy diagram.
Hot-loop TUR of all visible tumors was then performed,
including the muscle layer, and several deep muscle sam-
ples were also taken from the tumor base. During the sec-
ond TUR, all visible tumors and previous resection scar or
edematous areas from initial biopsy sites were resected,
with the aim of completely resecting all tumors. Deep
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Table 1 Clinical characteristics of enrolled patients at the first tran-
surethral resection

Clinical characteristics Values
Number of patients 198
Age of patients (years) 67.3 (41-87)
Observation period (months) 23.8 (0-81.6)
Duration to second TUR (months) 1.5 (0.4-0.5)
Sex

Male 167 (84 %)

Female 31 (16 %)
Recurrent record

First 162 (82 %)

Recurrent 36 (18 %)
Tumor size

<3 cm 143 (76 %)

>3 cm 45 (24 %)
pT category

Isora 26 (13 %)

1 172 (87 %)
Tumor multiplicity

Solitary 69 (35 %)

Multiple 126 (64 %)

Unknown 3(1 %)
Tumor grade

G2 72 (36 %)

G3 121 (61 %)

GX 31 %)
Concomitant CIS

Yes 36 (18 %)

No 162 (82 %)

Values in table are presented as the mean with the range in parenthe-
sis or as a number with the percentage in parenthesis, as appropriate

TUR Transurethral resection, CIS carcinoma in situ

muscle specimens were taken, with an emphasis on the pre-
vious tumor areas. No intravesical therapy was given fol-
lowing the first TUR, regardless of the histological results
of this TUR. Patients who underwent narrow-band imaging
and blue-light cystoscopy were excluded. When the results
of the histopathological evaluation of these specimens were
available, the final treatment strategy was discussed with
the patients. Pathological staging was determined accord-
ing to the 2009 TNM staging system [24], with invasion
to the lamina propria classified as pT1. Grading was deter-
mined according to the 1973 World Health Organization
histological classification of tumors [25].

Statistical analysis

Statistical significance was determined using the Mann—
Whitney U test, Student’s ¢ test, Kruskal-Wallis test,

log-rank test, and simple regression analysis, as appropri-
ate. Survival curves were created using the Kaplan—-Meier
method with the log-rank test used to test differences. Mul-
tivariate stepwise logistic regression analysis with a Cox
proportional hazards model was used to identify significant
independent predictors for residual tumor at the second
TUR. All statistical tests were two-sided, and a p value of
<0.05 was considered to be significant. Relative risks and
95 % confidence intervals were also derived. All statistical
analyses were performed using SPSS version 11.0 (IBM
Corp., Armonk, NY).

Results

A total of 198 patients [167 (84 %) male, 31 (16 %) female;
mean age 67.3 years, range 41-87 years] were included in
the study, with a median follow-up period of 23.8 4+ 16.0
(range 0-81.6) months. Table 1 shows the clinical charac-
teristics of the enrolled patients at the first TUR. There was
a previous history of bladder cancer in 36 patients (18 %).
Pathological stage Tis or a, and T1 tumors were present in
26 (13 %) and 172 (87 %) patients, respectively, with con-
comitant CIS in 36 patients (18 %). Tumor grades G2, G3,
and unknown were present in 72 (36 %), 121 (61 %), and 5
(3 %) patients, respectively. Residual tumors were detected
at the second TUR in 87 of the 198 (44 %) patients. In
five pT1 patients at the first TUR (3 %), the disease was
upstaged to pT2; in one of the pTa patients at the first TUR
(1 %), the disease was upstaged to pT1; in 12 G2 patients
at the first TUR (6 %), tumor grade was upgraded to G3.
Table 2 shows the treatment episodes following the sec-
ond TUR according to tumor stage. Immediate postopera-
tive treatments (after second TUR) consisted of intravesical
BCG therapy (156 patients, 79 %), intravesical chemother-
apy with mitomycin C (2 patients, 2 %), and radical cystec-
tomy (9 patients, 4.5 %). Of the nine patients who under-
went radical cystectomy, three received cisplatin-based
systemic chemotherapy before the surgery, and one patient
received cisplatin-based systemic chemotherapy imme-
diately thereafter. Five patients (2.5 %) underwent radical
cystectomy after intravesical BCG therapy, and one patient
received radiation therapy after intravesical BCG therapy.
Twenty-four patients received with no additional treatment
after the second TUR.

During follow-up, disease progression occurred in 15
patients (8 %), and five patients (3 %) died of bladder can-
cer. Cancer-specific survival (CSS) and recurrence-free
survival (RFS) were estimated using the Kaplan—Meier
method. CSS at 5 years was 92.6 %. In a subsequent analy-
sis the patients were divided into two groups according to
cancer stage at the second TUR: stage pT1 or deeper, or
less than stage pT1. Patients in the group with less than
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Table 2 Episodes of treatment

Treatments Tumor stage Total

after second transurethral

resection pTO pTis pTa pT1 pT2
Intravesical BCG 85 19 32 20 0 156 (79 %)
Intravesical MMC 0 0 1 1 0 2 (1 %)
RC 1 0 1 2 5 9 (4.5 %)
Systemic chemotherapy 1 0 0 0 0 1 (0.5 %)
RC after intravesical BCG 0 3 0 2 0 5(2.5 %)
RT after intravesical BCG 0 0 0 1 0 1(0.5 %)
Observation 21 1 2 0 0 24 (12 %)

Values in table are presented as the number of patients

BCG Bacillus Calmette—Guerin, MMC mitomycin C, RC radical cystectomy, RT radiation therapy

stage pT1 tumors at the second TUR (n = 168) had a
significantly better survival rate than those in group with
stage pT1 or deeper tumors (n = 30) (p < 0.05) (Fig. 1a).
On the other hand, there was no significant difference
in CSS according to the presence or absence of immedi-
ate intravesical BCG therapy after the second TUR (data
not shown). The period of RFS was defined as the time
from the second TUR to intravesical recurrence. Thirty-
six patients (18 %) developed intravesical recurrence after
the second TUR. Pathological stage pTO, pTis or a, and
T1 tumors were present in 16 (45 %), eight (22 %), and 12
(33 %) patients at the second TUR, respectively, and three
(8 %) patients had concomitant CIS. Intravesical BCG ther-
apy was performed in 25 patients (69 %) with intravesical
recurrence after the second TUR. A comparison of patients
who received and did not receive intravesical BCG therapy
immediately after the second TUR revealed that the group
of patients who received immediate intravesical BCG ther-
apy (n = 162) had a significantly better recurrence-free rate
than the group who did not (n = 31) (p = 0.0153) (data for
5 patients were not available for analysis).

We used both univariate and multivariate analyses to
identify parameters predicting a pT1 or deeper tumor at the
second TUR among the 198 patients (Table 3). On univari-
ate analyses, tumor multiplicity, tumor grade, and concomi-
tant CIS at the first TUR were significant predictors of a
stage pT1 or deeper tumor at the second TUR (p < 0.05).
On multivariate analysis, tumor multiplicity at the first
TUR was a significant independent predictor of a stage pT1
or deeper tumor at the second TUR (p < 0.05). We also used
both univariate and multivariate analyses to identify param-
eters predicting residual tumor at the second TUR among
the 198 patients (data not shown). On univariate analyses,
tumor multiplicity, tumor grade, and concomitant CIS at
the first TUR were significant predictors of residual tumor
at the second TUR (p < 0.05). On multivariate analysis,
tumor multiplicity and concomitant CIS at the first TUR
were significant independent predictors of residual tumor at
the second TUR (p < 0.05). Concomitant CIS at the first

@ Springer

(%)

100 | aee mamme

80

— <pT1n=168

40 4 > pT1 n=30

p=0.0035

Cancer specific survival

20

T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90
(Months)

Fig. 1 Kaplan—Meier plot of cancer-specific survival according to
cancer stage in patients at the second transurethral resection: patients
with stage pT1 or deeper versus those with stage less than pT1 at the
second TUR. TUR transurethral resection

TUR was a particularly significant independent predictor of
residual tumor at the second TUR (p < 0.005).

Discussion

A second TUR is performed when a high-grade, T1, or
possibly Ta tumor is detected at the first TUR. Divrik et al.
reported that a second TUR was very beneficial in prevent-
ing progression, but it is unclear whether these authors
conducted an appropriate evaluation of the muscle layer
[8]. Overall, 33-55 % of patients show persistent disease
after resection of T1 tumors, with about 40 % showing
persistent disease after resection of TaG3 tumors [26, 27].
These cases are especially critical because the resection
included no muscularis propria [6]. Moreover, the tumor is
frequently understaged at the first TUR. The rate of mus-
cle invasive disease at the second TUR of a first T1 tumor
ranges from 4 to 25 %, increasing to 45 % if there was no
muscle in the first TUR [28]. In our study, there was muscle
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Table 3 Predictors of tumors pT1 or deeper at the second transurethral resection according to univariate and multivariate logistic regression

models

Variable Univariate analysis

Multivariate analysis

Odds ratio 95 % Confidence interval p value Odds ratio 95 % Confidence interval p value

Tumor size at 1st TUR (<3 cm/>3 cm) 0.732 0.259-2.068 0.5562
Tumor multiplicity at first TUR (solitary/ 3.824 1.268-11.525 0.0172 3.515 1.147-10.767 0.0278
multiple)
Tumor grade at first TUR (G1, 2/G3) 2.621 1.013-6.782 0.0470 1.976 0.733-5.328 0.1782
Concomitant CIS (yes/no) 2.654 1.115-6.316 0.0274 2.749 0.842-5.492 0.1094
Recurrent record (first/recurrent) 0.839 0.230-3.064 0.7901
Age 0.995 0.957-1.035 0.8003
Sex 1.245 0.402-3.855 0.7043

TUR transurethral resection, CIS carcinoma-in-situ

invasive disease in approximately 3 % of cases at the sec-
ond TUR. The benefit of the second TUR may derive from
resection of a definite muscle layer, leading to correct stag-
ing and treatment [29].

Intravesical BCG therapy reduces the risk of intravesical
recurrence of NMIBC. In our study, about 80 % of patients
received immediate postoperative intravesical BCG therapy
after the second TUR. However, depending on the depth
of invasion and tumor grade, intravesical therapy may be
recommended based on the estimated probability of recur-
rence and progression to a more advanced, usually muscle
invasive stage, and progression should be considered inde-
pendently [10]. For patients with stage Ta and T1 bladder
cancer who do not undergo a second TUR or receive intra-
vesical BCG therapy, risk factors for intravesical recur-
rence include multiplicity, size of tumor, prior recurrence
rate, and presence of concomitant CIS [30]. Furthermore,
Segal et al. reported that tumor location was the major risk
factor for recurrence in patients with high-grade T1 blad-
der cancer who did not undergo a routine second TUR [31].
In our study, the presence of concomitant CIS and number
of tumors at the first TUR were risk factors for residual
tumors at the second TUR. The same tendency was shown
in a previous study that included patients who underwent a
second TUR [30]. These data indicate that, in patients with
risk factors, the first TUR might be insufficient for com-
plete resection of bladder tumors. As previously discussed,
even when urologists believe they have achieved complete
resection by TUR, no muscle layer is found in some speci-
mens. After an apparently complete first TUR, a second
TUR is recommended in patients with high-risk NMIBC to
improve staging accuracy and resection of residual tumor
[4, 8]. Furthermore, the second TUR can increase recur-
rence-free survival [8, 26].

Additional treatments following the detection of pTl1
disease again at the second TUR are controversial, particu-
larly the timing of cystectomy. In our study, pT1 disease

remained in the cystectomy specimens of only one patient
who underwent immediate cystectomy. Five patients who
were upstaged to pT2 from pT1 underwent radical cys-
tectomy. In addition, progressive disease developed in six
patients receiving intravesical BCG therapy intended to
preserve the bladder, and they later underwent radical cys-
tectomy. Dalbagni et al. reported that the 2-year probability
of deferred cystectomy in patients having pT1 disease at
the restaging TUR is as high as 28 % [32]. Based on these
observations, these authors suggested that early cystectomy
can offer a high potential for cure because patients with pT1
at the second TUR are at high risk for progression. On the
other hand, they also reported that survival rates were not
significantly different for patients who underwent immedi-
ate cystectomy compared to those who were maintained on
surveillance with cystectomy deferred until required [32].
However, adequate intravesical BCG therapy still remains
a reasonable option for selected patients, given the compli-
cations associated with radical cystectomy, chemotherapy,
and radiation therapy. Our study provides the important
clinical information that patients in the group with less than
stage pT1 cancer at the second TUR had significantly bet-
ter survival rates than those in the group with stage pT1 or
deeper cancer, and that the number of tumor lesions at the
first TUR was a significant independent predictor of pTl1
or deeper tumor at the second TUR. In the future, we will
develop a nomogram to predict pT1 or deeper tumor at the
second TUR in cases of NMIBC.

In conclusion, high-grade T1 bladder cancer is con-
sidered to be invasive and have the potential to progress
to muscle invasive or metastatic disease. A second TUR
is recommended in patients with high-risk NMIBC to
improve staging accuracy and resection of residual tumor.
Therefore, high-quality TUR (for both the first and second
TURs) is required, and it may result in a good prognosis.
In particular, tumor multiplicity at the first TUR was found
to be a significant independent predictor of stage pT1 or
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deeper tumor at the second TUR. If residual T1 cancer is
found at the second TUR, aggressive treatment based on
the pathological findings should be considered. Further
investigation is necessary to identify appropriate treatment
for high-grade T1 NMIBC patients.
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