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ABSTRACT

Introduction: Bipolar transurethral resection of prostate (B-TURP) was introduced as an alternative procedure to minimize
the surgical complications of monopolar TURP (M-TURP). However, there are concerns about increased incidence of
stricture urethra (SU) post B-TURP. This study was designed to analyze the incidence of SU among patients undergoing
M-TURP versus B-TURP.

Materials and Methods: This is a randomized controlled, single-blinded study; randomization was performed using a
stratified permuted randomization algorithm (1:1 ratio) and only the patients were blinded. Both M-TURP and B-TURP
were performed with a 26 Fr resectoscope; the electrosurgical generators were Karl Storz Autocon II 400 and Olympus
UES-40 SurgMaster (TUR in saline [TURIS] method), respectively. Follow-up visits were scheduled at 3, 6, and 12 months
post surgery and patients with lower urinary tract symptoms and a maximum urinary flow rate of <10 ml/sec on
uroflowmetry underwent retrograde urethrography to assess for development of SU.

Results: Forty patients were randomised to each arm. None developed SU in the monopolar group, whereas there were
three cases in the bipolar group (P =0.2). Among these three patients, two belonged to the failed medical management
subgroup and one to the refractory urinary retention subgroup (P = 1.0).

Conclusion: The incidence of SU following B-TURP using the TURIS system was comparable to the conventional
M-TURP. Moreover, the incidence of SU was same for both the techniques when sub-grouped according to the indication

INTRODUCTION

Monopolar transurethral resection of the
prostate (M-TURP) has been considered the gold
standard for the surgical management of benign
prostatic hyperplasia (BPH).[" Bipolar TURP (B-TURP)
which is performed in normal saline, addresses the
main drawbacks of M-TURP such as thermal tissue
damage at the site of surgery or at a distant site,
peripheral nerve stimulation, bleeding, and TUR
syndrome.?* However, there are concerns that the
bipolar current can lead to an increased incidence of
stricture urethra (SU).P7! This observation contradicts
the electrophysical principle of the bipolar current.
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for surgery that is failed medical management versus refractory urinary retention.

With its lower peak voltage and higher frequency, the bipolar
current does not penetrate into deeper tissues.’® Moreover,
many studies addressing this issue have not observed a
significant difference in stricture rates between the two
modalities.”

This study is aimed to analyze the incidence of SU among
patients undergoing monopolar versus bipolar TURP for BPH.

MATERIALS AND METHODS

Sample size was calculated for parallel group noninferiority
trial with a binary outcome (presence or absence of SU) and
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a sampling ratio of 1:1. The null hypothesis of the study
was that the percentage of patients with SU after M-TURP
would be greater than that after B-TURP. Taking an 80%
power of the study with a 5% level of significance and a
6% noninferiority limit based on the available literature,
the minimum sample size of 40 per group was calculated.®

The Institutional Ethics Committee approval was taken
for the conduct of the study and informed written consent
was obtained from the participants. All patients of BPH
undergoing surgical management over a period of 1 year at
our tertiary care center were enrolled in this randomized
controlled trial (RCT), including those with acute urinary
retention who had failed catheter-free trial while on
alpha-blockers.

Patients who had undergone previous prostatic surgery,
those who underwent relook cystoscopy to assess for failure
to void or postoperative hematuria after TURP, patients with
known urethral stricture, neurogenic bladder, bladder stone,
and patients with any previous urethral instrumentation
other than catheterization for acute urinary retention were
excluded from the study.

Patients were randomized to the study arms using a stratified
permuted randomization algorithm in a 1:1 ratio and the
allocation concealment was performed by the closed
envelope method. An independent researcher prepared
the envelopes, including writing the treatment name on
a sheet of paper inside it. In the operation room, another
independent nurse opened the envelope and informed
the urologist of the procedure to be performed. Patients
were blinded to the intervention type, but blinding of the
treatment provider and outcome assessor could not done
due to the nature of the study, thus it being a single-blinded
study.

The International Prostate Symptom Score (IPSS), clinical
findings on digital rectal examination, maximum urinary
flow rate (Qmax) on uroflowmetry, and prostate volume
on transrectal ultrasonogram (TRUS) were recorded
preoperatively. IPSS and Qmax were not recorded for
patients with indwelling catheters, for obvious reasons.

M-TURP under glycine irrigation was performed with Karl
Storz Autocon II 400 electrosurgical generator (Germany)
with the power settings of 120 Watt (W) and 80 W for
cutting and coagulating currents, respectively. B-TURP
was performed by the TUR in saline (TURIS) method
with Olympus UES-40 SurgMaster electrosurgical
generator (Japan), with a power setting of 280 W and
120 W for cutting and coagulating currents, respectively.
A 26 Fr continuous flow resectoscope was used for both
the techniques. All surgical procedures were performed
by consultant urologists with an equivalent experience,
under spinal anesthesia. Third generation cephalosporin
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was administered as the prophylactic antibiotic, with a
preoperative dose followed by two postoperative doses in
patients with failed medical management, whereas it was
continued till postoperative catheter removal in patients
who had been on indwelling catheter preoperatively. At the
end of each procedure, a 22 Fr three-way Foley catheter was
inserted, and continuous bladder irrigation was commenced
with saline. The catheter was removed 24 h after urine had
become clear, following the cessation of irrigation.

Perioperative data such as operative time (defined as the
time elapsed from the first loop pass to the introduction of
the urethral catheter), weight of resected prostate chips,
and durations of urethral catheterization and hospitalization
were collected. The patients were followed up with recording
of IPSS and Qmax at 3, 6, and 12 months after surgery.
Retrograde urethrography was performed in patients with
lower urinary tract symptoms and a Qmax <10 ml/sec,
to assess for SU. Those patients who developed SU were
not assessed for IPSS and Qmax during the subsequent
follow-ups.

Data were entered in the Statistical Package for the
Social Sciences (SPSS) Version 16 (SPSS Inc. Released
2007. SPSS for Windows, Version 16.0 SPSS Inc., Chicago,
USA) and checked for errors using univariate analysis.
Mean and standard deviation was used for quantitative
continuous variable. Independent t-test was used to compare
improvement in IPSS score, improvement in Qmax, and
durations of catheterization and hospitalization in treatment
groups. The analysis of variance test was used to compare
the levels of mean IPSS as well as mean Qmax, between
the four treatment subgroups, namely, the failed medical
management and refractory urinary retention subgroups
among the monopolar and bipolar groups, at different stages
of follow-up. Fisher exact test was used to compare the
incidence of SU between the study groups. The two-tailed
P < 0.05 was considered as statistically significant for the
analysis of all variables.

RESULTS

Between June 2014 and May 2015, 85 patients undergoing
TURP were recruited in this study. After excluding
patients incidentally found to have prostate cancer on
the histopathology report after TURP, 40 patients were
analyzed in each of the study groups and complete data
was available for all the patients at the end of 12-month
follow-up [Figure 1].

The age range of patients in the monopolar group
was 52-82 years and that in the bipolar group was
46-82 years [Table 1]. Both the groups of patients had
comparable comorbidities [Table 2]. There were three
patients with bilateral hydronephrosis in the bipolar group
and one in the monopolar group, all of them presented
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Table 1: Patient characteristics, perioperative, and postoperative parameters

Characteristics Monopolar TURP Bipolar TURP P value (independent t-test) (significant <0.05)
Number of patients 40 40 -

Age (years), mean+SD 67.8+7.0 67.2+7.8 0.7

Prostate volume on TRUS (ml), mean+SD 54.7+13.2 57.9+21.6 0.4

Weight of resected prostate (g), mean+SD 27.6+10.9 24.1+14.0 0.2

Operative time (min), mean+SD 40.7+12.8 42.8+18.4 0.6

Postoperative catheterization (days), mean+SD 2.940.5 2.95+0.45 0.6

Postoperative hospitalization (days), mean+SD 2.95+0.45 3.02+0.36 0.4

TURP=Transurethral resection of prostate, SD=Standard deviation, TRUS =Transrectal ultrasonogram

Table 2: Co-morbidities amongst patients included in study

Comorbidities Number of patients P (Fisher exact test)

(n=40 each) (significant <0.05)
Monopolar Bipolar
TURP TURP
Diabetes 5 (12.5) 6 (15) 1.0
mellitus (%)
Hypertension (%) 7 (17.5) 6 (15) 1.0
IHD (%) 3(7.5) 4 (10) 1.0
CKD (%) 0(0) 3(7.5) 0.2
COPD (%) 4 (10) 2 (5) 0.7
Total (%) 19 (47.5) 21(52.5) 0.8

TURP=Transurethral resection of prostate, CKD = Chronic kidney disease,
COPD=Chronic obstructive pulmonary disease, IHD=Ischemic heart
disease

with refractory retention. The mean prostatic volume as
measured by TRUS and the weight of the resected prostate
were comparable in both the groups [Table 1]. The largest
gland in the monopolar and bipolar groups measured 86 ml
and 119 ml, respectively, on TRUS and the corresponding
operative times were 65 min and 75 min. There was no
significant difference in the mean operative time as well
as the postoperative catheterization and hospitalization
durations between the two groups [Table 1].

There was a significant reduction in the postoperative
mean IPSS and a significant increase in the postoperative
mean Qmax at 12 month visit as compared to the respective
preoperative values, for all the patients in the failed medical
management subgroup of both the monopolar (25 patients)
and the bipolar groups (29 patients) (P < 0.0001). The
mean IPSS and the mean Qmax at 6 and 12 months for
the latter subgroup were calculated only for 27 patients
because two patients had developed SU at the 3-month
follow-up in this subgroup. The mean improvement in
the IPSS score and the Qmax from baseline to 3 months,
to 6 months and to 12 months were similar between the
subgroups [Tables 3 and 4].

Both IPSS and Qmax could not be calculated at the baseline
for patients with refractory retention in both the monopolar
and bipolar groups, and hence, it was technically impossible
to calculate the improvement in these parameters at the 3, 6,
and 12 months followup. Although the 3-month mean IPSS
score in the refractory retention subgroup of the monopolar
group (8.9 + 1.3) was significantly lower than that of other
3 subgroups (P = 0.01), this difference resolved at further
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group (n=40)
None lost to follow-up

Figure 1: Flow diagram depicting participants through the stages of this
randomized controlled trial (CONSORT diagram)

follow-up and the mean IPSS score was similar between the
four subgroups at 6 (P=0.1) and 12 (P=0.2) months. There
was no difference in the postoperative mean Qmax between
the four subgroups, at all stages of follow-up [Tables 3 and 4].

Recatheterization was required in three cases in the
monopolar group (7.5%) and in one case in the bipolar
group (2.5%) since they had failed to void urine after
postoperative catheter removal. All these patients of both
the groups were treated with a combination of antibiotic
and anti-inflammatory therapy, and were able to void
after 1 week. No patient required blood transfusion or
re-operation or developed TUR syndrome in either of the
groups.
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Table 3: Preoperative and postoperative International Prostate Symptom Score

IPSS Follow-up Monopolar TURP (n=40) Bipolar TURP (n=40) P (significant <0.05)
Failed medical Refractory urinary Failed medical Refractory urinary
management (n=25) retention (==15)  management (n=29) retention (n=11)

Preoperative IPSS, mean+SD 20.8+3.6 - 20.9+4 1 - -
3-month IPSS, mean+SD 10.2£1.9 8.9+1.3 11.4£3.1 11.1£2.5 0.01
6-month IPSS, mean+SD 8.1£1.8 7.7£1.0 8.5+1.3 8.9+1.5 0.14
12-month IPSS, mean+SD 7.0+1.6 6.5+1.3 7.3+1.3 7.6x1.7 0.24
Percentage 3-month 50.6 = 44.51 = 0.07 (t=-1.86)
improvement from baseline

Percentage 6-month 60.79 - 58.26 = 0.22 (t=-1.25)
improvement from baseline

Percentage 12-month 65.95 = 63.67 = 0.3 (t=-1.03)
improvement from baseline
TURP=Transurethral resection of prostate, SD=Standard deviation, IPSS=International Prostate Symptom Score

Table 4: Preoperative and postoperative maximum urinary flow rate

Q__ follow-up Monopolar TURP (n=40) Bipolar TURP (n=40) P (significant <0.05)

Failed medical Refractory urinary Failed medical Refractory urinary
management (n=25) retention (n=15) management (n=29) retention (n=11)

Preoperative Q__ (ml/s), 7.3x1.9 - 7.4%2.6 - -
mean+SD

3months Q__ (ml/s), 15.2+1.7 15.6+1 14.5+2.9 14.442.6 0.37
meanSD

6 months Q__ (ml/s), 17.2£1.5 17.4+1.1 16.7£1.2 17.1+1.5 0.34
mean+SD

12 months Q__ (ml/s), 18.3+2.0 18.5+1.0 17.6+1.7 18.6+2.1 0.3
mean+SD

Percentage 3-month 123.6 - 119.23 = 0.85 (t=0.19)
improvement from

baseline

Percentage 6-month 158.07 - 150.21 = 0.73 (¢=0.35)
improvement from

baseline

Percentage 12-month 166.31 = 172.51 = 0.8 (£=0.25)
improvement from

baseline
Q,.,=Maximum urinary flow rate, TURP=Transurethral resection of prostate, SD=Standard deviation

No patient developed stricture urethra at 12 months of
follow-up in the mono-polar group, whereas there were
three cases of SU in the bipolar group (7.5%), all the cases
being diagnosed within the 3-month post-operative period.
Among these three patients, two belonged to the failed
medical management subgroup and one belonged to the
refractory urinary retention subgroup. However, this small
difference between the mono-polar and bipolar groups (P=
0.2) and within the bipolar group between the failed medical
management and refractory urinary retention subgroups
(P=1.0) did not reach statistical significance. Two patients
developed stricture in the bulbomembranous urethra and
the other one developed it in the distal bulbar urethra; all
of them were managed with urethral dilatation [Figure 2].

Within the bipolar group, peri-operative parameters
were similar between the 3 patients who developed SU as
compared to 37 who did not [Table 5]. None of these three
patients who developed SU had required recatheterization
in the postoperative period.
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DISCUSSION

B-TURP is similar to M-TURP, except for the type of energy
source and the irrigating fluid used. The Olympus TURIS
bipolar system was used in our study, in which the active
electrode is a single cutting loop and the return passive
electrode is incorporated in the sheath. The electric current
passes from the resection loop in saline and returns through
the sheath that is double protected to prevent leakage of
current. The TURIS system has been criticized for this
feature as a halfway technology."® As per the definition of
bipolarity according to the criteria set by the International
Electrosurgical Commission, both the active and passive
electrodes should be attached to a single support system and
the electric circuit should be completed with the full energy
returning back to the generator through the urethra.™ This
criterion is not met by the TURIS system and thus offers
pseudobipolar function. Many RCTs comparing B-TURP
against M-TURP have shown that both the techniques have
similar efficacy, but the B-TURP has a better safety profile.
Regarding the post TURP stricture, there are mixed results
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Table 5: Comparison of perioperative parameters between patients who developed stricture urethra and those who did not in

the bipolar group

Characteristics Developed Stricture urethra

Did not develop stricture urethra

P (independent t-test) (significant <0.05)

Number of patients 3]
Prostate volume on TRUS (ml), 55.7+4.0
mean+SD

Weight of resected 22.7%9.3

prostate (g), mean+SD

Operative time (min), 48.3+10.4
meanSD
Postoperative catheterization 2.7%0.6

(days), mean+SD

37 =
58.1¥22.5 0.6
24.2£14.4 0.8
42.3+18.9 0.4
2.97+0.4 0.5

SD=Standard deviation, TRUS =Transrectal ultrasonogram

Figure 2: Retrograde urethrography —showing stricture in the bulbar urethra

with some studies reporting a higher incidence of SU in
B-TURP group, whereas others reporting a similar incidence
between both the techniques.>%1>1¢

In the current study, the age of the patients and their
associated comorbidities were similar between the two
groups. The mean preoperative volume of the prostate gland
and the mean weight of the resected prostate tissue were
also similar between the two groups and comparable to the
available literature.*>1718] Although the mean operative
time was longer in the bipolar group by an average of
2 min, this was not statistically significant. In the study
by Michielsen et al., the mean operative time was longer
by an average of 12 min in the bipolar group performed
with TURIS system, which was statistically significant.!"]
However, other studies comparing the TURIS bipolar system
with M-TURP, failed to show a difference in operative
time.[18:19]

In the current study, the post-operative catheterisation
and hospitalisation times were similar between the two
groups, which is in concordance with the previously
available literature.'>'® In the study by Tefekli et al.,
re-catheterization was required for failure to void after
catheter removal in 2% of the patients undergoing bipolar
TURP and in 2.1% of patients in the monopolar group.
An additional 4.1% of patients in the bipolar group
required recatheterization for postoperative irritative
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urinary symptoms.® In our study, recatheterization was
required in 2.5% patients of the bipolar group and 7.5%
patients of the monopolar group, all for failure to void after
catheter removal. Failure to void after TURP may be due
to a combination of multiple factors such as edema of the
residual prostatic tissue, postoperative urethral pain, and a
poorly contractile bladder.?”

There was a significant improvement in the mean IPSS and
mean Qmax in both the monopolar and bipolar groups at
3-, 6-, and 12-month follow-up post surgery. This shows
that both the techniques of prostate resection are equally
effective in producing clinical improvement in patients with
BPH. Chen et al. followed up patients undergoing M-TURP
and TURIS at 6-, 12-, and 24-month postoperatively and
found similar improvements in IPSS and Qmax between the
two groups.''” Similar results have been reported by other
RCTs comparing these two techniques.!'>”!8 Furthermore,
studies comparing the Gyrus plasmakinetic bipolar system
with the M-TURP have reported similar improvement with
both the techniques.>?!

In a number of previous RCTs and systematic reviews,
concerns have been raised about postoperative urethral
stricture after B-TURP, especially with the use of the
TURIS system.>*18] The “quasi-bipolar” TURIS system
with its passive electrode located on the sheath of the
resectoscope has consistently raised speculation about the
electrical current leakage, which potentially can cause
urethral stricture. In our study, there were three cases of
SU in the bipolar group (7.5%), all in the bulbar urethra,
whereas no SU were recorded in the monopolar group.
However, this difference was not statistically significant. In
the study by Komura et al., the incidence of post-operative
SU appeared to be significantly higher in the TURIS group
and was more commonly located in the membranous
urethra.[® The authors believed that the mechanism of
SU after TURIS was different from what is described for
bladder neck contracture after M-TURP. They suggested
that different mechanism of current flow in the TURIS
system might cause some electrophysiological stress to the
membranous urethra, a point where the returning current
interacts with the urethral tissue and the passive electrode
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sheath. No patient developed bladder neck contracture in
our study in either of the treatment arms.

In the same study by Komura et al, it was observed that
the higher urethral stricture rate in the TURIS group was
significantly associated with longer operation time and larger
preoperative prostate volume of >70 ml. However, in our
study, no such association could be elicited. Furthermore,
some studies also propose that a longer postoperative
catheterization time increases the post-operative chances
of SU formation.?? This association also could not be
substantiated in our study as the average catheterization
time among the three patients who developed stricture was
shorter than that in the other 37 patients of the bipolar group.
Moreover, among these three patients, two belonged to the
failed medical management subgroup and one belonged to
the refractory urinary retention subgroup, which shows that
preoperative catheterization also did not have any significant
effect on the development of SU.

TUR by whatever modality invariably leads to mechanical
and thermal stress. Besides longer operative time and longer
catheter time, the other factors that cause mechanical stress
are an oversized resectoscope and its inappropriate axial
and rotating movements.”” Michielsen and Coomans used
a 24 Fr resectoscope for both M-TURP and TURIS bipolar
system, in their study.!"” Komura et al. also used a similar
sized resectoscope in both the groups, but it was 26 Fr.[!
In our study also, the fact that a larger resectoscope size
might be responsible for SU was nullified by using a 26 Fr
resectoscope for both the treatment arms.

The main factor leading to thermal stress is the intensity
of the current utilised during the different steps of prostate
resection. Michielsen and Coomans performed M-TURP
using 175 W cutting and 75 W coagulation power settings
and TURIS with 270 W cutting and 75 W coagulation
power.l'® The incidence of SU in their study was 2.4%
in M-TURP and 1.5% in bipolar TURIS group (P > 0.05).
They concluded that although there are concerns about the
possible traumatizing impact of the higher cutting current
in B-TURP on the urethra, the incidence of SU seemed
acceptable and the procedure was found as safe as the
conventional M-TURP. In the randomized study of a total
of 185 patients by Fagerstrom et al., M-TURP was performed
with 130 W cutting and 50 W coagulation currents and
B-TURP with the TURIS system at 280 W cutting and
100 W coagulation currents. Two patients in the bipolar and
one in the monopolar group developed urethral strictures
on follow-up. Once again, this difference was statistically
insignificant.”®! At the other end of the spectrum, in the
study by Komura et al., where M-TURP was performed at
120 W cutting and 60 W coagulation currents and B-TURP
at 300 W cutting and 120 W coagulation currents, the
incidence of SU was significantly higher in the B-TURP
group (19%) as compared to that in M-TURP group (6.6%).
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In our study, the cutting and coagulation current settings for
M-TURP were 120 W and 80 W, respectively, and that for
B-TURP were 280 W and 120 W, respectively. Although the
incidence of SU was 7.5% in B-TURP and none in M-TURP
group, this difference was not statistically significant.

CONCLUSION

The incidence of SU following B-TURP using TURIS system
was comparable to the conventional M-TURP. Both the
techniques were equally effective clinically. It was further
observed that there was no difference in the incidence of
SU for both the techniques, based on the indication for
surgery that is failed medical management versus refractory
urinary retention.
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