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Factors predicting the development of urethral stricture after
bipolar transurethral resection of the prostate

Faraj Afandiyev'* ®, Ozgur Ugurlu?

SUMMARY

OBJECTIVE: We aimed to investigate the rate of urethral stricture development, predictor factors, and the reliability following bipolar transurethral
resection of the prostate.

METHODS: A total of 124 patients participated in this study. Patient data were retrospectively reviewed. The patients were divided into group 1
(those who developed urethral stricture) and group 2 (those who did not develop urethral stricture). Annual checkups were performed after the
postoperative months 1 and é. The patients were checked by uroflowmetry + post-voiding residue and international index of erectile function. We
evaluated the complications that developed during the perioperative period according to the Clavien system.

RESULTS: Urethral stricture developed in 10.5% (13/124) of the patients. It was found that patients who underwent transurethral resection of the
prostate for the second time (p=0.007), patients with a preoperative catheter or history of catheter insertion (p=0.009), patients with high preoperative
median white blood cell (10°) counts (p=0.013), and patients with long postoperative catheterization time had a higher rate of urethral stricture after
bipolar transurethral resection of the prostate (p=0.046). No grade 4 and grade 5 complications were observed according to the Clavien system in
patients.

CONCLUSION: Factors such as second transurethral resection of the prostate surgery, history of preoperative catheter insertion, high postoperative
white blood cell count, and long postoperative catheterization time increase the risk of urethral stricture after bipolar transurethral resection of the

prostate.
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INTRODUCTION

In bipolar transurethral resection of the prostate (BTURP),
radio frequency energy creates a vapor (plasma) layer con-
taining energy-charged particles around the electrode in a
conductive environment, which causes the prostate tissue
to be resected easily. In addition, this plasma area prevents
the resected tissues from sticking to the electrode. The cur-
rent from the active electrode passes to the adjacent return
electrode without passing through the patient’s body, which
eliminates the need for diathermy pads. Isotonic 0.9% saline
fluid is used as irrigation fluid in the bipolar method'2.
There are four different types of bipolar TUR devices devel-
oped and actively marketed today: Plasma kinetic technology
(Gyrus-PK), AUTOCON II 400 ESU (Karl Storz Endoskope,
Tuttlingen, Germany), TURis (Olympus, Tokyo, Japan), and
Richard Wolf bipolar device.

There are many studies showing that BTURP is a successful
and reliable method**. Although the rate of developing ure-
thral stricture following BTURP (3.4-12.7%) is not high'>'2,

it may cause serious complications such as urinary retention,
acontractile bladder, urethral abscess, necrotizing fasciitis, and
renal failure. Investigation of factors predicting the develop-
ment of urethral stricture following BTURP may help prevent
serious complications. Many investigators have reported the
effect of several factors such as age, operation time, amount
of removed prostate tissue, presence of urinary infection, and
catheterization time on the development of urethral stricture
following BTURP'%2, Literature review showed that there is
no publication investigating the effect of preoperative white
blood cell (WBC) count, having a preoperative catheter or
history of preoperative catheter insertion, use of nonsteroidal
anti-inflammatory drugs (NSAIDs), history of preoperative
prostatitis, secondary surgery history, type of anesthesia applied
(i.e., regional or general), and history of postoperative urinary
retention on development of urethral stricture. In this study,
we have investigated the effect of this and other factors on the
development of urethral stricture after BTURP and the rate
of urethral stricture development.
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METHODS

Patients who underwent BTURP (Plasmakinetic) between
January 2016 and January 2020 and who had no history of
preoperative and intraoperative urethral stricture were included
in this study. Patient data were collected retrospectively. A total
of 128 patients participated in this study. Four of these patients
were excluded from the study as they were applied TUR-P for
palliative purposes due to prostate cancer. The patients were
subjected to preoperative urine culture examination for uri-
nary tract infection (UTI). A bacterial growth of 10° colo-
nies/ml in urine culture was considered significant for UTIL.
The third-generation cephalosporin or quinolone group anti-
biotics were administered to all preoperative patients for pro-
phylaxis. The patients were discharged on postoperative days 1
and 2. Postoperative checkups were performed with uroflow-
metry + post voiding residue (PVR) and international prostate
symptom score (IPSS) at month 1, month 6, and then annu-
ally. Patients who has Q__ < 15 ml/s according to the control
uroflowmetry were suspected of urethral stricture, and the
definitive diagnosis was made using endoscopy.

The patients were divided into two groups: group 1 (those
who developed urethral stricture) and group 2 (those who
did not develop urethral stricture). In our study, we investi-
gated the relationship between the development of urethral
stricture following BTURP and the presence of a preop-
erative catheter (indwelling Foley catheter) or a history of
catheter (Foley catheter insertion for any reason) insertion,
preoperative white blood cell (WBC) (10°) count, history of
diabetes mellitus (DM), postoperative NSAID use, history
of preoperative prostatitis (acute bacterial prostatitis), his-
tory of secondary BTURP surgery, type of anesthesia applied
(i.e., regional or general), the presence of postoperative UTI,
smoking, and development of postoperative urinary reten-
tion. In addition, we examined the effects of factors such as
age, operation duration, prostate weight, amount of pros-
tate tissue resected, and catheterization time, which were
previously investigated in the literature, on the develop-
ment of urethral stricture. We evaluated the complications
that developed during the perioperative period according to
the Clavien system.

Statistical analyses

Statistical analyses were performed using SPSS version 25
(IBM SPSS Corp., Armonk, NY, USA) software. The suit-
ability of the variables for normal distribution was investi-
gated using Kolmogorov—Smirnov and Shapiro—Wilk analyt-
ical methods. Descriptive statistical analyses were performed
using the median and interquartile range for non-normally
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distributed variables. Independent-sample t-test was used for
normally distributed independent variables, Mann—Whitney
U-test for non-normally distributed independent variables,
and chi-square and Fisher’s exact tests were used to compare
the categorical data. The results were considered statistically
significant for cases where the p-value was <0.05 at a 95%
confidence interval.

RESULTS

A total of 124 patients participated in this study. Urethral stric-
ture developed in 10.5% (13/124) of the patients. The median
age in group 1 and group 2 was 70.761+8.65 and 74.46+8.7
(meantSD), respectively. There was no statistical difference
between the two groups (p=0.148). The number of patients
with a preoperative diagnosis of prostatitis was 4 (3.2%), and
the number of secondary cases with a permanent catheter was
25 (20.1%).

Notably, 46% (6/13) of urethral strictures developed in the
bulbar urethra, 38.5% (5/13) in the membranous urethra, and
16% (2/13) in the bladder neck.

The median preoperative WBC count was 7.30 x 10° (5.87
x 10°-8.54 x 10°), the median operation time was 60 min
(45-65), the median preoperative prostate volume was 57 ml
(39-80.75), the median prostate volume resected was 30 ml
(17.25-47), and the median postoperative catheterization time
was 3.2611.9 days (mediantSD). In the postoperative period,
7 (5.6%) patients developed urinary retention and 11 (8.8%)
patients developed UTTI. The follow-up period was minimum
10 months and maximum 57 months (Table 1). The catheters
were reinserted to patients who developed postoperative urinary
retention and were removed after 48 h. It was observed that
all of these patients were able to urinate. Perioperative compli-
cations were evaluated using the Clavien system. We did not
encounter any cases requiring blood transfusion and developing
TUR syndrome. Clavien grade 4 and grade 5 complications
were not observed in patients.

The demographic and clinical characteristics of patients
with or without urethral stricture after BTURP were statis-
tically evaluated. As a result, it was found that urethral stric-
ture following BTURP developed more frequently in second
BTURP (p=0.007), history of catheter insertion (p=0.009),
those with a high preoperative median WBC count (p=0.013),
and those with a long postoperative catheterization period
(p=0.046) (Table 2).

In addition, we were not able to investigate the effect of
the size and type of the resectoscope (monopolar/bipolar) and
the catheter size on the development of urethral stricture as the
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Table 2. Factors affecting the development of urethral stricture in
patients undergoing bipolar transurethral resection of the prostate:
(univariate analysis results).

Table 1. Demographic characteristics of 124 patients.

Total number of patients (n=124; 100%)

| 71154769

Mean age (years)+SD Total number No stricture Stricture
Preoperative prostatitis, n (%) of patients (n=111; (n=13;
(n=124; 100%) 89.5%) 10.5%)
VYes 4(3.2)
Mean agexSD 70.7618.65 74.4618.7 0.148
No 120(96.8) Preoperative prostatitis, n (%)

Case status, n (%) Yes (n=4) 4(3.6) _ oar
Primary 110(88.7) No (n=120) 107 (96.4) 13(100) '
Secondary 14 (11.9) Case status, n (%)

Preoperative catheter status, n (%) Primary (n=110) 102 (91.9) 8(61.5) e
Catheter history not available 28(22.5) Secondary (n=14) 2(8.1) 5(38.5) .
Catheter history available 71(57.2) Preoperative catheter status, n (%)

) Catheter history
With permanent catheter 25(20.1) not available (1=28) 21(18.9) 7(53.8)
Median preoperative WBC (10°) (IQR) 7.30(5.87-8.54) Catheter history . . 0.009"

Diabetes mellitus, n (%) available (n=71) : : :

Yes 36(29) With permanent )
catheter (n=25) 25(22.5)
No 88 (71) -
Median 603 738
Smoking, n (%) preoperative WBC ) 5 0.013*
(109 (IQR) (5.11-7.57) (5.91-8)
Yes 10(8)
0,
No 114(92) DM presence, n (%) 33(29.7) 3(23.1) 0.445
: . - Smoking - 10 (9) 0.316
Median operation time (min) (IQR) 60 (45-65) Y .
edian operation

Anesthesia time (min), n (%) time (min) (IQR) 60(45-75) | 55(40-62.5) 0.319
<60 8(6.4) Anesthesia time (min), n (%)
>60 116 (93.6) <60 (n=8) 7(6.3) 1(7.7) e

i i >60(n=116 104 (93.7, 12 (92.3 ’

Median preoperative prostate volume (ml) 57 (39-80.75) ! ( ) ' (93.7) (92.9)

(IQR) Median preoperative

Median removed prostate volume (ml) (IQR) 30 (17.25-47) zg;t)ate volume (ml) 60(30-67.5) | 46(40-81) 0.134

) ) N

Perioperative NSAID use, n (%) Median removed
Yes 106 (85.4) prostate volume (ml) 30 (18-50) 20 (10-30) 0.081
No 18(14.6) (IQR)

- - N
Anesthesia type, n (%) Perioperative NSAID, n (%)
- Yes (n=106) 95(85.6) 11(84.6)
Regional 63(50.8) 0.925
No (n=18) 16 (14.4) 2(15.4)
Gzl elis.2) Anesthesia type, n (%)
Mean postoperative catheterization time o Pecional (=63 56 (505 7(538
(days}£SD 3.26+1.9 g ( ) (50.5) (53.8) 0817
: : General (n=61) 55 (49.5) 6(46.2)
Postoperative urethral stricture, n (%) -
Mean postoperative
Yes 13(10.5) catheterization time 5.15+1.67 6.23+2.16 0.046*
No 111 (89.5) (days)£SD
- - N
Postoperative retention presence, n (%) Moo sereive retanition presens e
Yo =7 6(54 1(7.7
Vo 756) es (n=7) (5.4) (7.7) 52
No (n=117) 105 (94.6) 12(92.3)
No 117 (94.4) 3
Postoperative UTI, n (%)
1 0,

Postoperative UTI, n (%) Yes (n=11) 8(7.2) 3(23.0) oot
Yes 11(88) No (n=113) 103(92.8) | 10(76.9) '

A L2712 *Chi-square test, Fisher’s exact test, independent-sample t-test, Mann-Whitney

IQR:interquartile range; UTI: urinary tract infection; SD: standard deviation;

NSAID: nonsteroidal anti-inflammatory drug; WBC: white blood cell.
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U-test. IQR: interquartile range; DM: diabetes mellitus; UTI: urinary tract
infection; SD: standard deviation; NSAID: nonsteroidal anti-inflammatory drug.
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“Storz” brand 26F bipolar resectoscope was used in all patients
and a 20F or 22F three-way “Rusch” brand Foley urethral cath-
eter was inserted to all patients at the end of the operation.

We could not find a statistically significant variable in the
multivariate logistic regression analysis performed with vari-
ables that were found to be significant in the univariate anal-
yses intended to determine independent risk factors affecting
the development of postoperative urethral stricture.

DISCUSSION

Although BTURP is a successful method, it also brings about
complications such as urethral stricture®’. In this study, it
was found that the rate of urethral stricture development
following BTURP was 10.5%. Sarier et al. showed in their
study that renal transplantation did not increase the risk of
urethral stricture and found that the rate of urethral stric-
ture development following BTURP was 8.9-12.5%%"%%.
The rate of stricture following BTURP varies between 2%
and 12.7% in different studies®””. In this study, the median
age of those with and without urethral stricture was similar.
In many studies, it has been demonstrated that age does not
have a statistically significant effect on the development of
urethral stricture®”?.

We found no difference in the stricture risk in 4 (3.5%)
patients with preoperative UTI diagnosis compared to those
without preoperative UTL. Tan et al.” showed that preoperative
UTT did not increase the risk of urethral stricture (p=0.717),
while Aydemir et al."® showed that preoperative UTT increased
the risk of urethral stricture.

Tan et al. showed that the risk of urethral stricture did not
increase significantly in patients who underwent BTURP for
the second time (1/13) (p=1.000). This study revealed that the
risk of urethral stricture increased after the second BTURP
operation (5/13) (p=0.007). In addition, Tan et al.” observed
that prolongation of the resection rate (g/min) increased the
risk of urethral stricture. In this study, we did not calculate the
resection rate separately, but we observed that there was no cor-
relation between the amount of tissue resected and the dura-
tion of the operation and the development of urethral stricture.
Kumar et al.’ did not examine the effect of this factor in their
study. Komura et al.!' showed that the risk of urethral stricture
increased in prostates over 70 g.

In this study, we found that a long postoperative catheter-
ization time increased the risk of urethral stricture (p=0.045).
Contrary to this study, many studies showed that prolongation
of postoperative catheterization time did not increase the risk

of urethral stricture”?'!.
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We observed that DM and smoking did not increase the
risk of urethral stricture. Kumar et al.? also showed in their
study that these factors did not increase the risk of urethral
stricture.

Some studies argued that the risk of developing urethral
stricture is higher with BTURP than with monopolar TURP
(MTURP)>'15, These studies concluded that the high rate
of stricture with BTURP is associated with higher energy
use, larger diameter of the resectoscope, and longer operation
time. Contrary to these studies, there are also studies show-
ing that there is a similar risk of urethral stricture in both
methods (monopolar/bipolar)'®. We could not make this
comparison as we applied BTURP to all of our patients and
we used 26F resectoscope and firm energy (160 W/80 W).
In addition, we could not examine the effect of postoperative
urethral catheter size on the development of urethral stric-
ture as we inserted a 20F or 22F three-way Foley urethral
catheter to all patients.

In this study, we observed that 46% (6/13) of the strictures
developed in the bulbar urethra. Komura et al."' also showed
in their study that urethral stricture mostly developed in the
bulbar urethra. In this study, we found that postoperative UTI
did not increase the risk of urethral stricture. This could be due
to the early diagnosis and treatment of postoperative UTI. As a
result, the UTT is short time and the fibroblast activity may not

be excessive due to this. Tao et al.?°

showed that postoperative
UTT increased the risk of urethral stricture.

Considering the perioperative complications, we did not
encounter TUR syndrome or a need for blood transfusion in
this study. TUR syndrome and blood transfusion risks were
reported in some studies, albeit at a very low rate!®".

In the study by Gilfrich et al.?, this rate was reported to be
higher (0.3%). We did not encounter mortality in our patients
within the postoperative 30 days.

When we reviewed those studies, we found that the effects
of having a history of preoperative catheter insertion or having
a permanent catheter, preoperative WBC count, perioperative
NSAID use, and the development of urinary retention after
postoperative catheter removal on the development of urethral
stricture were not investigated. In this study, we found that a
history of preoperative catheter insertion or a permanent cath-
eter (p=0.009) and a high preoperative WBC count (p=0.013)
increased the risk of urethral stricture. However, we found that
the use of perioperative NSAIDs did not affect urethral stric-
ture (p=0.925).

This study has some limitations. The number of patients par-
ticipated in this study is less. Also, this is a retrospective study.
In addition, we could not make energy and larger diameter of
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the resectoscope comparison as we applied BTURP to all of
our patients and we used 26F resectoscope and firm energy
(160 W/80 W). In addition, we could not examine the effect
of postoperative urethral catheter size on the development of
urethral stricture as we inserted a 20F or 22F three-way Foley
urethral catheter to all patients.

CONCLUSION

BTURRP is a reliable method. However, second TURP surgery,
having a preoperative permanent catheter or catheter insertion
history, high preoperative WBC (10°) count, and long postop-
erative catheterization time, increase the risk of urethral ste-
nosis after BTURP.
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