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INTRODUCTION

Approximately 75% to 85% of  patients with bladder 
cancer are diagnosed with non–muscle-invasive bladder 
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cancer (NMIBC) and 20% to 30% of NMIBCs invade the 
lamina propria and are staged as T1 [1]. Transurethral 
resection of bladder tumor (TURBT) is the cornerstone of 
diagnosis and the gold standard treatment for patients with 
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NMIBC. However, NMIBC presents a therapeutic challenge 
because of factors such as the highly malignant potential 
of the disease itself and the possibility of incomplete tumor 
resection. If transurethral resection (TUR) is not complete, 
NMIBC could progress to muscle-invasive disease, or muscle-
invasive lesions might be overlooked and the disease course 
would be aggressive. 

Until now, few studies have investigated the efficacy of 
a second TURBT procedure for patients with T1 high-grade 
bladder cancer. In our clinic, we prospectively performed a 
second TURBT procedure for these patients according to 
recent guidelines [2,3]. We report the results of our analysis 
of a series of 29 consecutive patients with T1 high-grade 
bladder cancer who underwent a second TURBT. This 
review includes the presence and location of  previously 
undetected remnant lesions, changes to the pathological 
grading or staging, and the rates of  recurrence-free and 
progression-free survival after a second TURBT procedure.

MATERIALS AND METHODS

Between August 2009 and January 2013, a total of 29 
patients with initially diagnosed T1 high-grade bladder 
cancer underwent a second TURBT procedure and were 
analyzed to report the number of patients with remnant 
lesions and the pertinency of  the initial pathologic 
evaluation of tissue samples obtained from the first TURBT. 
The initial operation in all patients was performed by 2 
experienced surgeons. The bladder was thoroughly examined 
with a 30° lens, and the number, location, and size of the 
bladder tumors were charted on a cystoscopy diagram. TUR 
of visible tumors was performed extending to the bladder 
muscle proper, and deep muscle layer specimens were 
obtained to assess if  the bladder cancer invaded into the 
muscular layer (tumor base). 

If the histopathological evaluation revealed a T1 high-
grade tumor, a second TURBT procedure was conducted 
within 3 to 8 weeks following the first operation irrespective 
of  the results of  urine cytology. The previously resected 
sites and the peripheral area around them were resected 
when performing the second TURBT procedure. When 
carcinoma in situ was diagnosed after the initial TUR, the 
erythematous lesion on the bladder mucosa, which was 
salmon-pink in color, was also resected. Random biopsy was 
not performed. If no residual tumor was seen or a superficial 
tumor or Tis was detected, intravesical bacillus Calmette-
Guerin treatment was scheduled. If muscle-invasive remnant 
cancer was found, subsequent radical cystoprostatectomy 
was planned. Recurrence was defined in this study as 

development and detection of  urothelial carcinoma on 
the bladder with Ta or T1 stage regardless of grade, and 
progression was defined as any worsening of T stage during 
follow-up.

Continuous variables were expressed as either the 
mean±standard deviation or median. For statistical analy-
sis, we used one-way analysis of  variance to evaluate 
the relationship of  remnant malignant lesions with the 
properties of  the primary lesion. Recurrence-free and 
progression-free survival curves were generated by using 
the Kaplan-Meier log-rank test. All statistical outcomes 
were presented as odds ratios and 95% confidence intervals 
based on a two-sided test using IBM SPSS Statistics ver. 20.0 
(IBM Co., Armonk, NY, USA). We regarded p-values <0.05 as 
statistically significant.

The study was conducted in accordance with the ethical 
standards laid down in the 1964 Declaration of  Helsinki 
and its later amendments; appropriate ethical review boards 
approved this retrospective study. 

RESULTS

The patients’ mean age was 68±10.4 years (range, 48–93 
years), and 2 of  the 29 patients were women. In the 29 
patients with T1 high-grade bladder cancer, 6 patients (20.7%) 
had a solitary tumor, for which the size was less than 3 cm 
in diameter, and 23 patients (79.3%) had multiple tumors 
or a tumor 3 cm or greater than 3 cm in diameter. The 
clinicopathological properties of the patients after the first 
TUR are presented in Table 1. Cystoscopy performed 3 to 
8 weeks after the first operation revealed that 11 patients 
(38%) had visible papillary tumors, 2 patients (6.9%) had 
erythematous lesions without visible tumors, and 16 patients 
(55%) had no macroscopic abnormalities.

Including the 11 patients with visible papillary tumors 
and 2 patients with erythematous lesions, remnant cancer 
was detected pathologically in a total of  22 patients 
(75.9%). In 18 of these patients, the tumor was detected at 
the primary lesion, whereas in 2 patients, the tumor was 
detected at other sites on the bladder or in multiple sites. 
The remaining 2 patients had residual lesions at both the 
site of the initial TUR and another site. Of the 22 patients 
with residual cancer, 3 patients (10.3%) had the disease 
upstaged to pT2 (the muscle layer was included after initial 
TURBT in all of these 3 patients), 6 patients (20.7%) had Tis, 
1 patient (3.4%) had Tis in conjunction with residual pT1, 
and 1 patient (3.4%) had Tis in conjunction with pTa. The 
muscle layer was included in the surgical specimen after 
initial TURBT in 24 patients (82.7%). Therefore, the second 
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TURBT procedure decidedly resulted in a primary change 
in the treatment plan for 3 patients. The stage distribution 
and pathologic results after the second TURBT procedure 
are shown in Table 2.

Among 6 patients with solitary tumors less than 3 
cm, 5 patients (83.3%) had residual tumors at the second 
TURBT, and 16 of  20 patients (80%) with tumors that 
were multifocal or 3 cm or greater in size were found to 
have remnant lesions. The second TURBT procedure was 
performed without major complications in all patients with 
initial T1 high-grade bladder cancer. Minor complications 
including urethral injury and prolonged bleeding were 
managed conservatively in 7 patients.

Sixteen of 29 patients (55.2%) remained free of disease 
during the entire period, whereas 9 of 29 patients (31%) had 
recurrences at a different time: 4 patients in the first year 
and 5 patients at 1 to 5 years. Median time to recurrence was 
9 months (range, 3–19 months). Recurrences appeared with 
dominant frequency in the group with residual cancer; 77.8% 
(7 of 9 patients) with residual cancer experienced recurrence, 

whereas 22.2% (2 of 9 patients) in the group without residual 
cancer experienced recurrence. In the residual tumor group, 
the recurrence-free survival rate at 3 years was 68.6%, 
whereas the value for the group without residual tumor 
was 50%. There was no statistically significant difference 
between the two groups (p=0.500). Analysis of Kaplan-Meier 
curves for the recurrence-free survival of the two groups 
showed that most recurrences appeared within 3 years in 
the 9 patients (Fig. 1A).

Progression occurred in four patients (8%) within 2 
years after injection of Bacillus Calmette-Guerin treatment. 
Median time to progression was 13.5 months (range, 1–24 
months). Four patients progressed from T1 high-grade to pT2 
disease and there were multiple metastases in one patient; 
all of these patients had residual cancer after their initial 
TURBT. For the residual tumor group, the progression-free 
survival rate at 3 years was 66.9%, whereas the value for 
the group without residual tumors was 68.6%. There was 
no statistical difference between the two groups (p=0.976). 
Analysis of  Kaplan-Meier curves for progression-free 
survival for the two groups showed that all progressions 

Table 1. Clinicopathological characteristics of the patients after the 
first TURBT

Characteristic Value
Total number of patients 29
Age (y), mean±SD (range) 68±10.4 (48–93)
Gender
    Male 27
    Female 2
Interval between transurethral resection (d), median 

(range)
31 (20–60)

Muscular layer presence in initial TURBT specimen 
    Included 24 (82.7)
    Not included 5 (17.3)
Urine cytology result
    Malignant cell present 6 (20.6)
    Suspicious for malignancy 7 (24.1)
    Atypical cell present 11 (37.9)
    Negative for malignancy 5 (17.4)
Macroscopic appearance
    Solitary
        <3 cm 6 (20.7)
        ≥3 cm 7 (24.1)
    Multifocal
        <3 cm 6 (20.7)
        ≥3 cm 7 (24.1)
    Nonavailable 3 (10.3)
Concomitant Tis 8 (27.6) 

Values are presented as number (%) unless otherwise indicated.
TURBT, transurethral resection of bladder tumor; SD, standard devia-
tion.

Table 2. Distributions of stages as assessed during the operation

Characteristic No. (%)
Tumor stagea

    No residual tumor 7 (24.1) / 7
    pTa 5 (17.2) / 4
    pT1 6 (20.7) / 5
    pTis 6 (20.7) / 4
    pTa & pTis 1 (3.4) / 1
    pT1 & pTis 1 (3.4) / 1
    ≥pT2 3 (10.3) / 3
Site of tumor recurrence
    Original site 18 (81.8)
    The other site 2 (9.1)
    Both site 2 (9.1)
Urine cytology result
    Malignant cell present 0 (0)
    Suspicious for malignancy 5 (17.2)
    Atypical cell present 5 (17.2)
    Negative for malignancy 19 (65.6)
Macroscopic appearance
    Solitary
        <3 cm 3 (50.0)b

        ≥3 cm 3 (42.8)b

    Multifocal
        <3 cm 4 (66.7)b

        ≥3 cm 6 (85.7)b

TURBT, transurethral resection of bladder tumor.
a:Total number of specimens/number of muscle-included specimens.  
b:No. of cases after 2nd TURBT.
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appeared within 3 years (Fig. 1B). The median period of 
follow-up was 25 months (interquartile range, 9–43 months). 

DISCUSSION

The rate of residual bladder tumors perceived in a second 
TURBT ranges from 33% to 76% [4]. The risk is higher with 
high-grade lesions and multiple sites and appears to be 
elevated with the pathologic stage of the initial lesion. In 
four studies that respectively assessed Ta and T1 bladder 
tumors, the presence of  residual disease was detected in 
27%–72% of Ta and 33%–78% of T1 tumors [4]. That result 
was confirmed in a clinical trial performed by the Nordic 
Association of Urology in which about 40% of patients with 
T1 bladder tumors had remnant disease after an initial 
resection [3]. Table 3 summarizes the previous studies on a 
second TURBT procedure for T1 high-grade bladder cancer; 
the data indicate that the rate of recurrence ranges from 
35% to 40% and the rate of progression ranges from 4% to 
25% after the second TURBT [5-10].

To enhance residual tumor detection, a second TURBT 

performed after 3 to 8 weeks was conducted according 
to clinical guidelines [4,9,11,12]. The latest version of  the 
European Association of Urology guidelines recommends 
considering a second TUR if there is concern that the initial 
resection was incomplete (multiple lesions or large tumors or 
no muscularis propria in the sample) [11]. Also, a repeat TUR 
should be recommended when a high-grade, non–muscle-
invasive tumor or a T1 tumor is detected in the first TUR 
[4,9,12].

Some urologists do not routinely perform a second 
TURBT. The main dispute against a second TURBT is 
that it requires readmission and repeat anesthesia, thus 
increasing the risk of morbidity as well as costs [5]. Also, 
according to existing data, a second TURBT procedure 
appears to be useless for detecting infiltrative tumors for 
most cases because they will undergo radical cystectomy [13]. 

Despite the preceding arguments, the value of  a 
second TURBT procedure is considerable. The remnant 
tumor, which might be the source of the recurrent lesion, 
can be resected by a second TURBT. Additionally, the 
tumor burden will be decreased, and this could reduce the 

Table 3. Review of published studies on second TURBT for T1 high-grade bladder cancer

Source Year No. of patients No. of residual tumors (%) Recurrence rate (%) Progression rate (%)
Herr [6] 2005  36 12 (33.3) Unknown 25.0
Ali et al. [5] 2010  91 37 (40.1) Unknown Unknown
Yucel et al. [10] 2010  33 14 (42.4) Unknown 18.2
Katumalla et al. [7] 2011  50 18 (36.0) 35.0   4.0
Takaoka et al. [9] 2013  73 37 (51.0) 40.0 16.0
Lazica et al. [8] 2013 167 97 (58.1) Unknown Unknown
Current study 2015  29 22 (75.9) 34.5 24.1

TURBT, transurethral resection of bladder tumor.

Fig. 1. (A) Kaplan-Meier curves of recurrence-free survival (RFS) in patients with residual tumor (green) and without residual tumor (blue) at the second 
transurethral resection of bladder tumor (TURBT). Three-year RFS was 68.6% and 50%, respectively (p=0.5). (B) Kaplan-Meier curves of progression-free 
survival (PFS) in patients with residual tumor (green) and without residual tumor (blue) at the second TURBT. Three-year PFS was 66.9% and 68.6%, re-
spectively (p=0.976).
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frequency of tumor recurrence and delay early progression. 
In many cases, the second TURBT might be the only 
method to reveal the “real” tumor burden, the existence of 
muscle-invasive lesions, or extensive T1 high-grade tumor, all 
of which could lead to a change in the eventual treatment 
strategy. In our analysis, muscularis propria invasion was 
established at the second TURBT in 10.3% of cases who had 
a diagnosis of T1 bladder cancer at the initial operation, in 
accordance with the results of previous trials [14-17]. 

Other methods for diagnosis of remnant lesions after 
an initial operation, such as urine cytology or early flexible 
cystoscopy, lack the sensitivity to be of important clinical 
use [18]. In our trial, 30% of patients with no macroscopically 
visible tumors by endoscopic examination were found to 
have residual tumor on the second TURBT. This finding 
supports the evidence that cystoscopy is not sufficient to 
find remnant lesions. 

It was formerly conveyed that the absence of muscle 
layer in the resected specimen is an implication of clinical 
understaging [15,19]. Also, undervaluation of the depth of 
cancer invasion is an important error, especially when a 
muscle-invasive lesion is present. In a previous study, 14% of 
patients with stage T1 disease containing muscularis propria 
in the specimen were upstaged to T2 versus 49% of patients 
who were upstaged to T2 if no muscular layer existed in the 
resected tissue [20]. Additionally, Dutta et al. [21] reported a 
64% rate of understaging in T1 tumors if muscularis propria 
was absent in the specimen versus 30% if it was present. 
In our study, we could not find a definite relationship 
contingent upon muscle inclusion, which may have been due 
to that large portion of specimens contain muscular layer 
after the first TURBT. 

Meanwhile, no consensus exists regarding the technique 
for the repeat resection. However, it is acknowledged that 
the second TURBT should be performed at the same site 
as the initial procedure. Additionally, it is indispensable to 
include the muscularis propria in the resected specimen 
and to avoid perforation of the bladder wall. By rotating 
the resection loop, the operator can easily control the tissue 
depth of  resection by using the lateral resecting portion 
of the conventional right-angle loop electrode [22]. We did 
not perform random biopsy because we were concerned 
that random biopsy might result in tumor seeding. It has 
been reported that random biopsy rarely results in the 
identification of  additional neoplasms and may increase 
tumor seeding [4,23].

From the point of view of not only urologists but also 
patients, a second resection is not easy to perform or accept, 
because no one can know in advance whether residual 

disease exists in the bladder. However, recent data support 
the necessity of  a second TURBT for bladder cancer, 
especially T1 high-grade disease, and several guidelines 
reflect those findings [1,4,6,24]. In the author's experience, 
explanation about a second TURBT procedure before the 
initial resection is very helpful for patients' and guardians' 
decision making. Without the explanation before the first 
operation, the patients or guardians may be suspicious when 
they hear that the patient needs another surgery. However, 
if they are told that a second TURBT is already planned if 
T1 high-grade disease is diagnosed and that this is totally 
consistent with state-of-the-art guidelines, they more readily 
follow the doctor's decision for a second TURBT.

This study had several limitations. The number of 
subjects was relatively small and the follow-up period was 
short-term. However, our series was based on patients with 
T1 high-grade bladder cancer only, for which incidence is 
known to be very low. A recent study described that 3% to 
4% of NMIBC is diagnosed as T1 high-grade bladder cancer 
[25]. Moreover, the second TURBT procedure was performed 
prospectively by the same operator in this study. This makes 
it clear that a second TURBT is necessary, especially for 
patients with T1 high-grade bladder cancer.

CONCLUSIONS

A large number of patients with T1 high-grade bladder 
cancer had a higher tumor burden than initially determined 
on the basis of a single operation. A second TURBT can detect 
residual cancer and provide accurate pathological information. 
A second TURBT procedure should be recommended in 
all cases with T1 high-grade bladder cancer to accomplish 
adequate tumor resection and to identify patients who may 
need to undergo prompt radical cystectomy. Three-year 
recurrence-free survival and progression-free survival rates 
were not significantly different between the groups with and 
without residual lesions. In addition, sufficient explanation 
of the possibility of a second TURBT procedure before the 
initial TURBT can be helpful for rapport between doctors 
and patients.
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