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Bladder tumor is the 7th most common cancer in men
worldwide.[1] It is the most common cancer of the uri-

nary system, with an incidence of 9/100.000 in men and 
2/100.000 in women.[1] About 75% of all newly diagnosed 
bladder cancers are non-muscle-invasive bladder cancers. 
Although non-muscle-invasive bladder tumors can be 
treated totally by transurethral resection of bladder tu-
mor (TUR-B), most of these tumors recur, unfortunately, 
and some will progress to muscle-invasive form.[2] Primary 
therapy for non-muscle-invasive bladder cancer is TUR-B 
followed by intravesical therapies.[3] Recurrence and pro-
gression rates of bladder cancer were shown to decrease 
by intravesical therapy.[4, 5]

In a study, the incidence of urethral stricture was found to 
be 4% in patients who underwent TUR-B.[6] Internal ure-
throtomy (IU) is the usual method to repair post-TUR-B ure-
thral strictures. The risk of recurrence is high after urethral 
stricture operation, depending on the location and the 
patient. It was observed that using mitomycin C (MMC) to 
the area of strictures was very effective in the prevention 
of recurrence in urethral strictures as well as bladder neck 
contractures.[7, 8]

In this study, we aimed to find the answer to the question 
of whether the incidence of urethral stricture will decrease 
or not, in patients who receive intracavitary treatment for 
bladder tumor. 

Objectives: In this study, we aimed to find the answer to the question of whether intracavitary therapy administered 
for bladder tumor has any effect on the development of urethral strictures.
Methods: The patients who underwent transurethral resection of the bladder with the diagnosis of bladder tumor in 
our clinic were divided into two as the group with urethral strictures and the group without urethral strictures. Intra-
cavitary therapies, follow-up, and recurrence data of the patients of both groups were recorded.
Results: The mean age of the patients with and without urethral stricture was 67.8 and 68.4 years, respectively. There 
was no significant difference between the T staging and grading of patients in the two groups. There was no statisti-
cally significant difference between the patients with and without urethral stricture in terms of intracavital therapy 
rates (p=0.943).
Conclusion: Although we demonstrated that intracavitary therapy administered for bladder tumors had no effect on 
the development of urethral strictures, we believe we need randomized controlled trials with larger patient series.
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Methods
The data of 237 patients underwent TUR-B and eventually 
diagnosed with bladder cancer in our clinic between May 
2013 and May 2018 were retrospectively screened. Patients 
who underwent TUR-B due to primary bladder tumor and 
were followed-up at least for 1 year were included in the 
study. Those who underwent TUR-B in another center, or 
yielded T2 pathology of TUR-B, or those without follow-up 
data were excluded from the study.

All of the patients included were primary bladder cancer 
and they were diagnosed with TUR-B. In the follow-up, they 
were divided into two groups as the patients with urethral 
strictures and the patients without urethral strictures. Pa-
tients’ ages, T stages, and grades were recorded. The type 
and the number of intracavitary therapies administered 
were recorded. Tumor recurrences developed during the 
follow-up period were recorded. Urethral strictures were 
treated with IU or dilatation.

Statistical Analysis

IBM Statistical Package for the Social Sciences, Chicago, IL 
v20 program was used for statistical analysis. Differences 
between the groups were assessed by Chi-square test for 
categorical variables, by t-test or Mann–Whitney U-test for 
continuous variables. P<0.05 was considered statistically 
significant.

Results
In the follow-up, patients were divided into two groups as 
81 patients with urethral stricture and 156 patients without 
urethral stricture. The mean age of the patients with ure-
thral stricture was 67.8 (±9.1) years while that of the oth-
er group was (68.4±10.3) years. There was no statistically 
significant difference between the distribution of T stages 
and grades of both groups. Those with a previous history 
of ureteral intervention such as IU and TUR-B before the di-
agnosis of bladder tumor constituted 27.1% of the group 
with stricture and 29.4% of the other group without stric-
ture and there was no statistically significant difference be-
tween the groups (p=0.429). The incidence of intracavitary 
therapy was 56.7% and 46.7%, respectively, among the pa-
tients with and without urethral stricture and there was no 
statistically significant difference between the two groups 
(p=0.943). No statistically significant difference was found 
between the two groups when the patients were examined 
for the type of intracavitary therapy (Bacillus Calmette-
Guérin [BCG], MMC), duration of treatment, and number 
of intracavitary therapies. The mean follow-up period was 
31.1 (±8.2) months in the group with urethral stricture 
while 27.7 (±8.7) months in the group urethral stricture. 

The mean number of interventions such as cystoscopy and 
TUR-B during the follow-up was 6.7 and 3.4 in the groups 
with and without urethral stricture, respectively. There was 
no statistically significant difference between the groups, 
despite the higher number in the group with stricture. 
Again, no significant difference was found in terms of re-
currence between the two groups (p=0.086) (Table 1).

Discussion
Incidence for T stage and grade determined in our patients 
was similar to the results of other studies reported in litera-
ture.[9, 10] In previous studies on TUR-B, the incidence rate of 
urethral stricture was between 4% and 29%, which is con-
siderably decreased today due to the improvements in sur-
gical instruments and techniques.[11–13] In our study, howev-
er, about one-third of patients had a urethral stricture. We 
attribute this to the factors that can affect the recurrence 
of urethral strictures, such as cystoscopy or TUR-B, that are 
applied during follow-up.

Urethral stricture recurrence within a short time is one of 

Table 1. Patient demographic data and operation results 

Variables  Urethral Urethral P
  stricture stricture 
  (+) (n=81)  (-) (n=156) 

Age (average) 67.8 68.4 0.706
T stage n (%)   
 TA 45 (55.5) 72 (46.1) 0.688
 T1 36 (44.5) 84 (53.9) 0.504
Grade n (%)   
 Low 59 (72.8) 116 (74.3) 0.188
 High 22 (27.2) 40 (25.7) 0.188
Previous history of
ureteral ıntervention n (%)   
 Yes 22 (27.1) 46 (29.4) 0.429
 No 59 (72.9) 120 (70.6) 0.429
İntracavitary therapy n (%)   
Yes 46 (56.7) 73 (46.7) 0.943
No  35 (43.3) 83 (53.3) 0.943
BCG 24 (52.1) 34 (46.5) 0.857
MMC 22 (47.9) 39 (53.5) 0.805
Induction 27 (58.6) 41 (56.1) 0.450
Induction + maintenance 19 (41.4) 32 (43.9) 0.521
Number of ıntracavitary
therapies (average) 6.1 4.6 0.745
follow-up period (average) 31.1 27.7 0.666
Number of TURM (average) 3.4 2.4 0.780
Number of cystoscopy (average) 6.7 5.7 0.235
Bladder tumor recurrence n (%)   
 Yes 55 (67.9) 105 (67.3) 0.086
 No 26 (32.1) 51 (32.7) 0.086
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the major issues after the treatment of strictures by IU. Vari-
ous systemically or locally applied substances were used to 
increase the success of the IU. Besides transurethral injec-
tion of triamcinolone, proposed for the first time by Hebert 
in 1972, systemic steroid administration or use of triam-
cinolone ointment was also tried. In a study by Hosseini et 
al., patients who underwent clean intermittent catheteriza-
tion with triamcinolone ointment for 6 months following 
IU were compared against those who used a water-based 
lubricant and the rate of developing urethral stricture after 
a 12-month follow-up was slightly lower in the triamcino-
lone group, though no statistically significant difference 
was noted.[14, 15] In this study, we aimed to find out the ef-
fect of intracavitary therapy on the recurrence of urethral 
stricture in the patients with a bladder tumor.

When we reviewed the other studies in literature with a 
view to improve the success of the IU, we saw that MMC 
was used for its anti-fibroblast and anti-collagen properties 
and for preventing scar tissue formation. In the follow-up 
of the patients who were treated with submucosal MMC to 
the stenotic area following IU, we observed that strictures 
were less in comparison to the non-treated patients.[7, 16, 17] 
In our study too, intracavitary MMC and BCG administra-
tion yielded no significant difference between the patients 
with and without urethral stricture. This can be the result 
of a failure in the administration of submucosal MMC to 
the region of stricture. Besides that, although there was no 
statistically significant difference, the number of TUR-B and 
cystoscopy was more in number among the patients with 
a urethral stricture in comparison to the patients without 
urethral stricture; hence, the incidence of strictures might 
be affected from this high number.

Intravesical administration of BCG executes its effect by a 
massive local immune response. BCG causes cytokine re-
lease in the bladder after it is adhered to urothelium and 
bladder cancer cells through fibronectin. The inflammatory 
process begins with the stimulation of the cellular immune 
response and continues. Immunological response activates 
cellular cytotoxic mechanisms, and tumor cells become the 
target of cellular immunity.[18] In this study, it was shown 
that the immunoreaction generated by BCG did not affect 
the development of urethral stricture.

As for the limitations of the study, retrospective design and 
limited number of patients can be mentioned. To the best 
of our knowledge, this the first study conducted on this 
topic, which makes it valuable.

Conclusion
We concluded that intracavitary therapy administered for 
bladder tumor did not affect the development of urethral 

stricture. In the meantime, further randomized controlled 
studies are required to reach a more reliable result.
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