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Abstract: Background: transurethral resection of bladder tumor (TURBT) is the first-line treatment fornon-muscle-in-
vasive bladder cancer. We aimed to investigate the effect of probable risk factors on the positive rate of the repeated
transurethral resection of bladder tumor performed 4-6 weeks after an initial TURBT in patients with non-muscle
invasive bladder cancer in China. Methods: 134 patients with non-muscle invasive bladder cancer who underwent
repeated TURBT within 4-6 weeks after an initial resection were included in this study. The presence of residual
tumor and the correlated risk factors, the complications of the second procedure and the changes of stage and
grade between the two different TURBTs were analyzed. As showed in the manuscript, of the total 134 patients, 52
had residual tumor, and upgrading occurred in 41 patients. Patients with high grade, T1 stageand residual tumor
with multi-focality at the initial transurethral resection were found to be at higher risk after the second opinion. The
progression and recurrence rate was significantly higher in patients with residual tumor in Re TURBT. Conclusion:a
high rate of occurrence of residual tumor was reported in the repeated TURBT. We suggest repeated TURBT is to be
recommended in patients with high grade, T1 stage or multi-focality non-muscle-invasive bladder cancer.
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Introduction

In China, bladder cancer has the highest inci-
dence among all urogenital cancers, 80% of
which are initially diagnosed at Ta or T1 stage
or are classified as non-muscle invasive, also
called superficial bladder cancer [1]. Of these,
approximately 20% to 25% of initially with non-
muscle invasive cancers will progress to inva-
sive types during the person’s lifetime. The
remaining 30% of bladder cancers are muscle
invasive, and generally require surgery to
remove the bladder (cystectomy) and the sur-
rounding organs.

Transurethral resection of bladder tumor
(TURBT) is the first-line treatment fornon-mus-
cle-invasive bladder cancer. Even in patients
who have their bladder tumor completely
removed with TURBT, up to 50% of these will
have a recurrence of the cancer within 12
months. Due of this high recurrence rate, adju-
vant (additional) therapy is usually recommend-

ed which reduces the chances of the cancer
recurrence. Many scholars support a Re-TURBT
2-6 weeks after the initial TURBT. This includes
visibly recurred or residual tumor and muscular
tissue around the scar of the initial TURBT,
which requires random biopsy if necessary [2].
This report is based on treatment of patients
with non-muscle invasive bladder cancer with
Re-TURBT from 2004 to 2009. The present
study aimed to investigate the effect of proba-
ble risk factors on the positive rate of the
repeated transurethral resection of bladder
tumor performed 4-6 weeks after an initial
transurethral resection of bladder tumor
(TURBT) in patients with non-muscle invasive
bladder cancer in China.

Methods
Patient selection

From March 2004 to June 2009, a total of 134
patients (111 males, 23 females) with urotheli-
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Table 1. Pathological Stage and Grade
(Cases)

Srade Stage o T1 Total
Low 40 20 60
High 35 39 74
Total 75 59 134

Table 2. Positive cases in Re-TURBT of differ-
ent stage and grade (rate)

Stage

Grade Ta T1 Total
Low 7 (17.5%) 9 (45%) 16
High 15 (42.86%) 21 (53.85%) 36
Total 22 30 52

al bladder carcinoma were treated with Re-
TURBT in Shanghai Renji Hospital, Shanghai,
China. The age of the patients widely ranged
from 33 to 88 years with an average of
64.934+9.65 years. Of the 134 patients, 106
were diagnosed with bladder cancer for the first
time and 28 were with recurrence. Also, 85
patients had single tumor, and 49 patients had
multiple tumors in the bladder. All were diag-
nosed with non-muscle invasive bladder cancer
according to TURBT and postoperative patho-
logical diagnosis. Pathological stages and
grades were diagnosed by pathologists with
preserved paraffin section (Table 1). All visible
tumors were removed from the bladder wall in
the initial TURBT.

The study protocol was approved by the local
Institution Review Board at the authors’ affili-
ated institution, and meets the standards of
the Declaration of Helsinki.

Performance of transurethral tumor re-resec-
tion of the bladder

A Re-TURBT was performed 4-6 weeks after ini-
tial TURBT in all the patients. The procedure
was performed under general anesthesia using
a laryngeal mask. The Re-TURBT was perfor-
med by the same surgeon who was involved in
the initial TURBT. The resection included visibly
recurred or residual tumor and muscular tissue
around the scar of the initial TURBT in bladder.
Random biopsies were performed at normal
bladder mucosa under microscope in 26 pa-
tients, and the pathological samples were test-
ed separately.
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Follow-up procedure

Patients who were not treated with radical cys-
tectomy were subjected to follow-up in out
patient service once every three months for the
first two years, and then every six months for
the next two years. The follow-up examination
included routine urine test, cystoscopy and
upper urinary tract ultrasonography. Patients
with tumor progression and radical cystecto-
mies were excluded from follow-up.

Statistical analysis

All data were analyzed with SPSS 11.5 soft-
ware package. Chi-square test and Binary-
logistic model analysis were also used. Sta-
tistical significance was at P < 0.01.

Results

Out of the total 134 patients treated with
Re-TURBT, positive tumors were found in 52
patients, and the total positive rate was
38.81%. Among them, in the Re-TURBT, the
positive rate of the patients who were diag-
nosed Ta stage in the initial TURBT was 28.21%
(22/78), and that of patients diagnosed at T1
stage was 53.57% (30/56), while the positive
rate of low-graded patients was 23.53%
(16/68), and that of high-graded patients,
54.55% (36/66) (Table 2). The positive rate of
patients diagnosed with single tumor in the ini-
tial TURBT was 25.88% (22/85, 4 patients pre-
sented with low grade, and 18 patients with
high grade), and that of patients with multiple
tumor, 61.22% (30/49, 12 patients with low
grade, and 18 patients with high grade). In the
Re-TURBT, the positive rate of patients diag-
nosed with tumors for the first time was 37.74%
(40/106, 10 patients with low grade, and 30
patients with high grade), and that of patients
with recurred tumors, 42.86% (12/28, 6 pa-
tients with low grade, and 6 patients with high
grade). According to logistic-regression model
analysis, multiple tumors in the initial TURBT (P
< 0.01), high-graded tumor (P < 0.01) and tu-
mor in T1 stage (P=0.011) were independent
risks for positive tumors in Re-TURBT.

Among the 52 positive patients in Re-TURBT,
four were pathologically diagnosed with carci-
noma in situ; six had different grade from that
in initial TURBT, in which, one was higher, and
five were lower; 41 were clinically or pathologi-
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cally diagnosed muscle invasive bladder can-
cer after Re-TURBT. Among them, 37 went
under radical cystectomies within half the year
after electrotomy, and four rejected radical
operation.

Two of the four patients were followed up and
treated in outpatient service, two patients
missed the follow-up; 11 were still diagnosed
with non-muscle invasive bladder cancer, and
were further followed-up and treated in outpa-
tient service. Random biopsies were done in 26
patients, 54 tissue samples were checked and
no positive tumor was found.

Till December, 2009, except for patients treat-
ed by radical cystectomy in 37 cases and 10
cases missing follow-up, there were 87 patients
accepting follow-up in outpatient service. The
mean follow-up time was 24.70+15.44 months.
During follow-up period, tumors recurred in 31
cases (35.63%), among which, nine were posi-
tive in Re-TURBT and 22 were negative. Chi-
square test shows that the recurrence rate of
the patients positive in Re-TURBT was appar-
ently higher than the negative patients (x?=
7.52, P=0.01). In 11 patients which developed
into muscle invasive bladder cancer and under-
gone radical cystectomy, six were positive in Re-
TURBT (including two upgrading cases after
Re-TURBT), and five were negative. The tumor
progression rate of the patients positive in
Re-TURBT was significantly higher than that of
the negatives ones (x?=15.54, P=0.01). There
was no metastasis or death from bladder can-
cer in the 87 cases during follow-up period.

In our research, the complications encountered
after Re-TURBT were: prolonged hospitalization
(longer than two days) due to hematuria after
operation or repeated hospitalization within
two weeks in nine patients (6.71%), surgical
treatment due to severe hematuria occurred
within two weeks after operation in one patient
(0.01%), postoperative fever (the temperature
was higher than 38°C, lasting more than two
days) in 11 patients (8.21%), retaining urethral
catheter for more than one week due to various
reasons after operation in 21 patients (15.67%).
Uroschesis occurred within two weeks after
catheter was removed in 10 patients (7.46%),
and dilation or surgery due to postoperative
urethral stricture in 6 patients (4.48%). In all
134 cases, there was no severe complication
such as bladder perforation or rupture.
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Discussion

Transurethral resection of bladder tumor has
always been used widely as the standard surgi-
cal procedure for non-muscle invasive bladder
urothelial carcinoma. Recent data suggests
that primary TURBT cannot completely remove
the tumor or its recurrence but certainly some
of its percentage. According to some reports,
the rate of positive tumor in Re-TURBT per-
formed within eight weeks after initial TURBT
was as high as 18-77% [3-6], and in about 40%
of the patients a change in tumor stage was
reported [7]. The factors affecting positive rate
in Re-TURBT included stage and grade of tumor,
size of tumor, interval between two TURBTSs,
tumor recurrencehistory, operation by surgeon,
etc [8,9]. Various reports show that positive
rate isrelatively high in Re-TURBT, so of now,
most scholars believe that under the condition
of TURBT, the features of the tumor itself are
the key factor of residual tumor, and that the
patients showing positive rates in Re-TURBT
have higher risk of tumor recurrence or pro-
gression [10].

This research shows that a high rate of residual
tumor can be found in the repeated TURBT per-
formed 4-6 weeks after initial TURBT in patients
with non-muscle invasive bladder urothelial
carcinoma. As our research was a retrospective
analysis, the doctors selected patients to be
treated with repeated TURBT with some specif-
ic selection criteria, leading to the positive rate
being higher. According to logistic-regression
model analysis, the patients with multiple
tumor, high-graded tumor or tumor in T1 stage
in the initial TURBT had a much higher risk of
reporting residual tumor in the repeated TURBT,
which indicated that it was necessary to per-
form Re-TURBT on the patients with these risk
factors. The pathological grade of tumor was
the main factor of the positive rate in the
repeated TURBT. Our study showed recurrence
of tumor does not greatly affect the positive
rate in the repeated TURBT (P=0.62).

In terms of surgical complications, there was
no bladder perforation or rupture lead by
Re-TURBT, and relevant documents at home
and abroad [3, 6, 11] also firm that the compli-
cations of Re-TURBT are basically the same as
those of routine electrotomy. Therefore, we
believe that it is safe to perform Re-TURBT 4-6
weeks after the initial TURBT.
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It is noteworthy that in our retrospective study,
that 78.85% (41/52) of the patients with posi-
tive tumor in Re-TURBT were at a higher patho-
logical stage, and 82.69% (43/52) patients
needed radical cystectomy during follow-up
period, which is higher than those in abroad
documents [4, 12, 13]. It indicates that there
might be suspected condition of high stage
when the patients were selected in, and also
that there were some defects in our pathologi-
cal diagnosis. Under this condition, Re-TURBT
was also important in accurate diagnosis of dif-
ferent stage. Besides, we also discovered that
patients with positive tumor in Re-TURBT tend
to have higher risk of tumor recurrence and pro-
gression in short term, which indicates that
those patients may need more active strategy
of treatment and follow-up. Our study had the
limitation of small sample size and hence fur-
ther studies in more number of patients may be
required to support the present findings.

Conclusions

The authors concluded that a high rate of resid-
ual tumor presence would be found in the
repeated TURBT for urothelial bladder carcino-
ma and transurethral resection could increase
the pathological stage accuracy. Further,
repeated TURBT can be a safe option. Routine
re-TURBT can be recommended in hon-muscle
invasive bladder cancer patients with high risks
such as multiple tumor, T4 tumor or high grade
carcinoma in the initial transurethral resected
sample within 4 to 6 weeks after initial
resection.
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