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ABSTRACT

Introduction: Monopolar transurethral resection of the prostate (TURP) is considered the gold standard for surgical
management of benign prostatic hyperplasia (BPH). Recently, TURP using bipolar electrocautery is increasingly used
with promising results over conventional TURP. The aim of this study was to compare the peri-operative outcomes
between monopolar and bipolar TURP. Methods: In this study, patients who underwent TURP between January 2023
and June 2025 were analyzed retrospectively. The patients were divided into two groups: monopolar TURP (n=71)
and bipolar TURP (n=116). The parameters including prostate volume, symptoms scores, maximum flow rate (Qmax),
resection time, resected tissue weight, decrease in hemoglobin and sodium, and complications were recorded and
analyzed. Results: The amount resected prostate tissue was significantly greater in bipolar TURP (19.4+9.4 vs 16.4+7.0
g, p=0.023), although the resection time was comparable between two groups. Bipolar TURP (bTURP) resulted early
catheter removal (2.35+0.6 vs 2.77+1.4 days; p=0.007) and shorter hospital stay (4.28+0.6 vs 4.68+0.9 days; p=0.001)
than monopolar TURP (mTURP). There was significant decrease in post-operative serum sodium concentrations in
mTURP (3.14 £ 3.0 vs 1.5 + 2.4 mEq/L, p<0.001). The improvement in symptoms, quality of life, Qmax, and complications
encountered were similar in two groups. Transurethral resection (TUR) syndrome occurred in one patient in mTURP
group whereas none occurred in bTURP group. Conclusions: Bipolar TURP is as effective and safe as monopolar TURP in
BPH. Moreover, bipolar resection has the additional advantage of early catheter removal, shorter hospital stay, minimal
electrolyte imbalance, and less post-operative morbidity.
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contracture, impotence and prolonged catheterization.* Bleeding
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(TUR) syndrome is the most dreaded one, which occurs
due to excessive absorption of hypotonic solution leading
to dilutional hyponatremia.*® Although the mortality was
reduced (0.1%) in TURP, the morbidity rate is still high
(11.1%).5

Various measures have been attempted to minimize these
complications and increase the efficacy. Use of bipolar
energy is one attempt where a high-frequency current
is generated and flows between two electrodes. One
important advantage of bipolar TURP (bTURP) is the
elimination of TUR syndrome risk due to the use of isotonic
fluid such as normal saline, instead of the hypo-osmolar
irrigation fluid used in monopolar TURP (mTURP).”® The
other advantages of bipolar current includes less thermal
damage and charring, and better visibility. Studies have
shown that bTURP is safe and effective with lesser bleeding,
faster resection, lower irrigation time and indwelling
catheter time, and shorter hospital stay.’

Use of bTURP in BPH has been increasing in Nepal as the
technology is gradually being available in the hospitals.
However, there is a paucity of studies evaluating the
safety and efficacy of bTURP and its comparison with the
conventional mTURP. In this study, we aimed to compare
the complications and clinical outcomes of monopolar and
bipolar TURPs.

METHODS

This hospital-based, retrospective, comparative study was
performed in Gandaki Medical College Teaching Hospital,
Pokhara Nepal. The charts of all patients undergoing TURP
between January 2023 and June 2025 were reviewed. This
study was reviewed and approved by the Institutional
Review committee of the institute (Ref. No. 102/081/082).
The consent from the patients was not obtained due to the
retrospective design of the study. Patients diagnosed as
BPH with LUTS who underwent TURP were included in the
study. The indications for surgical intervention were failure
of medical management and patients having complications
due to BPH such as urinary retention, bleeding, recurrent
infections, obstructive uropathy, etc. Patients diagnosed
with prostate cancer, neurogenic lower urinary tract
dysfunction, urethral stricture and those with a history of
previous prostate surgery were excluded from the study.
Patients were divided into two groups based on surgical
method: monopolar TURP (mTURP) and bipolar TURP
(bTURP).

All TURP surgeries were performed under spinal
anesthesia in lithotomy position by a single urologist.
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Monopolar TURP was performed with a Richard Wolf 26 Fr
resectoscope (Knittlingen, Germany) and a Force Fx (Valley
Laboratory) electrosurgical generator. In bipolar group,
Richard Wolf 24 Fr resectoscope (Knittlingen, Germany)
with KLS Martin (Germany) bipolar system were used. The
irrigation solution for bTURP and mTURP were NaCl 0.9%
and Glycine 1.5% respectively. After resection, 22 Fr 3-way
Foley catheter was inserted, and normal saline irrigation
was started. The bladder irrigation was continued till urine
was clear, typically for 24 hours and catheter was removed
usually on second post-operative day. The hemoglobin and
serum sodium was measured immediately after surgery.
Patients were followed up at outpatient department at
one and three months, and the data were recorded. The
demographic parameters, International Prostate Symptom
Score (IPSS), quality of life (QoL) score, maximum urinary
flow rate (Qmax), post voiding residual urine volume
(PVR), serum prostate specific antigen (PSA) level, prostate
volumes, pre-operative hemoglobin and serum sodium
levels were obtained from the patients chart in the medical
record department. Data on operation time, weight of
resected prostate tissue, decrease in hemoglobin and
sodium levels, immediate post-operative complications
like bleeding, need for blood transfusion, urinary retention
and UTI or sepsis, catheter removal time, and hospital
stay were recorded. Also, the follow up findings including
IPSS, QOL, Qmax, PVR; late complications such as stricture,
incontinence, retention,

urinary and histopathology

reports were obtained.

Finally, these data were analyzed using Statistical Package
for the Social Sciences (SPSS), version 25.0 (SPSS Inc,,
Chicago, IL, USA) and compared between two groups.
Discrete variables were evaluated by chi-square test
and continuous variables by unpaired student t-test. All
statistical tests were based on two-tailed probability, and a
p-value <0.05 was considered statistically significant.

RESULTS

In this study, medical records of 220 patients who
underwent TURP were assessed. However, 33 patients
were excluded as they didn’t meet the inclusion criteria
(previously diagnosed carcinoma prostate- 4, patients with
urethral stricture- 15, history of previous prostate surgery-
6, neurogenic lower urinary tract dysfunction- 8). Thus,
total of 187 patients (mTURP, n= 71 and bTURP, n= 116)
were analyzed.
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Figure 1: Age distribution of the patients (n=187)

The mean age of the patients was 69.27+7.2 years. Figure 1
shows the age distribution of the patients, and most patients
were between 60 to 80 years. Table 1 shows the preoperative
baseline parameters and their comparison between two
groups. The mean prostate volume was 52.8421.2 mL
and serum PSA level was 3.5£3.2 ng/mL. The duration of
LUTS, IPSS symptom score, QoL score and preoperative
hemoglobin and sodium levels were comparable between
two groups. The peak flow rate (Qmax) was 9.26+4.0 mL/sec
and was similar in both groups. Around 80(42.8%) patients
had pre-operative urinary retention with perurethral
catheter in-situ.

Table 1: Patients’ baseline characteristics (n=187)

Total Monopolar Bipolar .

Parameters (n=187) (n=71) (n=116) p-value
Age in years* 69.27+7.2 69.9+7.2 68.8+7.1 0.306
Symptoms duration*
(months) 41.0+£30.9 43.3+24.6 39.6+34.1 0.423
Prostate volume* (mL) 52.8+21.2 51.8+20.5 53.3+¥21.6 0.632
Serum PSA* (ng/mL) 3.5+3.2 3.2+£2.2 3.7+3.5 0.266
Preoperative hemoglobin*

13.5+1.3 13.4+1.2 13.5+1.3 0.611
(g/dL)
Preoperative Na* (mEq/L)  139.9+2.8 140+2.6 139.8+2.9 0.725
Qmax* (mL/sec) 9.26+4.0 9.0+4.2 9.3+4.0 0.671
IPPS score* 23.8+5.1 23.8+5.1 23.7+5.0 0.910
QoL score* 4.9+0.85 5.1+0.76 4.9+0.8 0.07%
Patients with preoperative  g0(42800)  26(36.6%) ~ 54(46.5%)  0.183

- . —

?;%"md residualurine™ 117 4,1318 12641385 114.9:1313 0776
[PP* (mm) 15.7+6.6 15.2+7.9 15.9+6.1 0.653

Values are presented as mean + standard deviation or number (percentage).
*analysis by Student t-test; **analysis by chi-square test. IPP, intravesical
protrusion of prostate; fdenotes statistical significance (p<0.05)

The resected prostate tissue was significantly greater in
bipolar group (19.4+9.4 vs16.4+7.0,p=0.023), although
the resection time was comparable between two groups
(Table 2). The length of hospital stay (4.28+0.6 vs 4.68+0.9;
p=0.001), and post-operative urethral catheter duration
(2.35%£0.6 vs 2.77+1.4; p=0.007) were significantly lower
in bipolar group as compared to monopolar group. The
decrease in hemoglobin level was comparable, however, the
post-operative fall in sodium level was significantly high
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in monopolar TURP group (3.14+3.0 vs 1.5+2.4 mEq/L,
p<0.001). (Table 2)

Table 2: Peri-operative parameters between two groups
(n=187)

Parameters M(Elr::g:;ar ?niggllag) p-value*
Resection time (min) 56.4+8.7 58.9+16.1 0.222
Resected prostate tissue (g) 16.4£7.0 19.4£9.4 0.023
Length of hospital stay (days) 4.68+0.9 4.28+0.6 0.001**
Post-operative catheter duration (days) 2.77+1.4 2.35%0.6 0.007**
Decrease in Hb (g/dL) 1.7+1.1 1.6+0.9 0.528
Decrease in Na (mEq/L) 3.14+3.0 1.5+2.4 <0.001**
IPSS at follow up 8.5+3.0 8.6+3.5 0.836
QOL at follow up 1.66+0.8 1.59+0.9 0.606
Qmax at follow up (mL/sec) 17.5¢5.2 18.5+3.8 0.185

Values are presented as mean * standard deviation; *Statistical analysis by
Student t-test; **denotes statistical significance (p<0.05)

The intra-operative and post-operative complications were
minimal and comparable between mTURP and bTURP
groups. (Table 3) Clot retention occurred in 20(10.7%)
patients and out of them nine patients required cystoscopic
removal of clots. After removal of urethral catheter post-
operatively, urinary retention occurred in 8(4.3%) patients
requiring recatheterization. Blood transfusion was required
in 4(2.1%) patients, two in each group. TUR syndrome
occurred in one patient in monopolar TURP group (which
was treated with 3% NaCl in ICU setup), whereas none of
the patients from bTURP developed TUR syndrome. There
was no mortality after TURP in this study. At follow up
period, 7(9.8%) patients in mTURP and 9(7.7%) patients in
bTURP developed some complications.

Table 3: Post-operative complications (n=187)

Parameters M(()::gﬂar g:g:l:ﬁr) p-value*
Perioperative complications 16(22.5%) 16(13.8%) 0.123
Blood transfusion 2(2.8%) 2(1.7%) 0.635
Clot retention 9(12.7%) 11(9.5%) 0.493
Urinary retention 5(7.0%) 3(2.6%) 0.159
TUR syndrome 1(1.4%) 0
Complications at follow up 7(9.8%) 9(7.7%) 0.562
Urethral stricture 2 3
Bladder neck contracture (n) 1 1
Urge incontinence (n) 2 3
UTI (n) 4 4

Values are presented as number (percentage); *Statistical analysis by chi-
square test

At three months there was

improvements in IPSS score, QoL score and Qmax, however,

follow up, significant
there was no significant difference between two groups.
Histopathology showed nodular hyperplasia of prostate
(BPH) as the most common finding followed by BPH with
prostatitis. Prostate cancer was found in 4(2.1%) patients;
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three in bipolar and one in monopolar group. (Figure 2)

[EBPH
[JBPH with prostatitis
E8Prostate cancer

Figure 2: Histopathology reports of the resected prostate
tissue (n=187)

DISCUSSION

BPH is a common disease affecting older men, often
leading to troublesome symptoms, and a decrease in
quality of life. Approximately 20% of symptomatic BPH
patients need surgical intervention.!® Apart from failure
of medical management, development of complications
like recurrent urinary retention, recurrent urinary tract
infections, recurrent hematuria, renal failure, and bladder
stones are the indications of surgery in BPH patients.!
Hence, the goal of TURP is to reduce the bothersome
symptoms, improve the quality of life and minimize the
complications. TURP is still the most commonly performed
surgery in patients with BPH. Despite having a low
mortality rate, TURP is associated with some perioperative
morbidities, particularly hemorrhage, clot retention and
dilutional hyponatremia leading to TUR syndrome. TUR
syndrome, which occurs due to dilutional hyponatremia
owing to use of hypo-osmolar irrigating fluid, is the most
severe complication with reported incidence of 2% after
monopolar TURP!? The bTURP is the modification of
conventional TURP, where the current flows from an active
electrode to an adjacent return electrode and normal saline
is used for irrigation, which is the biggest advantage of
bipolar current. Hence, the tissue damage is minimum, and
the risk of dilutional hyponatremia and TUR syndrome is
reduced.'®*

Inourstudy, mostpatientsundergoing TURP wereinseventh
decade. The possible reasons could be late presentation to
hospitals as well as last preference for surgical intervention
by the patients. The mean age of 69.27+7.2 years in our
study was comparable with the study by Singh et al. where
average age of the patients was 68.9+7.6 years.'® The mean
prostate volume was higher in bipolar group as compared
to monopolar, however, the difference was not statistically
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significant (53.3+21.6 vs 51.8+20.5, p=0.632). Some
studies have shown the surgeon’s preference for operating
on the larger gland using bipolar technology and a possible
explanation might be that longer resection without fear of
TUR syndrome is possible in bTURP.!®!” The duration of
LUTS due to BPH, the IPSS symptoms score, quality of life
affected by BPH and percentage of patients with indwelling
urethral catheter due to urinary retention were similar in
both groups, and the findings were in accordance with
other studies.”*®

In our study, the resection time was slightly longer in
bTURP group, although it was statistically insignificant
(58.9+£16.1 vs 56.4+8.7, p=0.222). Studies by Singh et al.,*®
Hirik et al.” and Ho et al.'® have shown comparable resection
time between bipolar and monopolar groups. In contrast,
other studies have shown significantly longer operation
time in patients who underwent bTURP.7192° Further,
Erturhan et al. found shorter operation times for bipolar
group as compared to the mTURP.# Although the bipolar
technique required more time for hemostasis, Singh et al.'®
demonstrated faster resection rate with bTURP.

In this study, the weight of resected prostate tissue
was significantly higher in bipolar group, and it was in
accordance with the study by Kervancioglu et al. (19.65
vs 14 g; p=0.01)." The greater amount of resected tissue
may be attributed to faster resection rate in bipolar system.
However, Singh et al.’® found no difference in amount of
resected tissue between two groups.

Many reposts suggested that the “cut-and-seal” effect of
bipolar technology results in better hemostasis during
resection leading to decreased blood loss.?*?> However,
in present study, the fall in hemoglobin level was 1.7+1.1
in mTURP and 1.6%+0.9 in bTURP group, which was
statistically insignificant (p=0.528). In a study by Madduri
et al., the hemoglobin fall was 1.57+0.71 g/dl in mTURP
and 1.75%0.77 g/dl in bTURP group, and thus comparable
(p=0.28).17 Similar result was reported by Singh et al.’®
where decrease in hemoglobin was 1.2+1.0 g/dL in
monopolar and 1.2+0.7 g/dL in bipolar group; p=0.909.

One of the greatest advantages of bTURP is the use
of normal saline solution which virtually eliminates
dilutional hyponatremia. The decrease in serum sodium
concentration was significantly greater in monopolar than
in bipolar resection group. The mean fall in sodium level
was 3.14+3.0 mEq/L in mTURP and 1.5+2.4 mEq/L in
bTURP patients (p<0.001), and this finding was supported
by many other studies. Kong and colleagues found that
the decrease in serum sodium in bTURP was 1.03 mEq/L,
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which was significantly lower than the drop of 5.01 mEq/L
in mTURP with p=0.01.2* Similar results were reported by
Madduri et al.'” (drop of 3.60+2.89 vs 0.99+0.76 mEq/L;
p<0.001), and Singh et al.*® (4.6+3.0 vs1.2+2.7 mEq/L;
p=0,001). In our study, TUR syndrome occurred only in
one (1.2%) patient in mTURP group, and there was no
TUR syndrome in bTURP patients. Madduri and colleagues
reported the occurrence of TUR syndrome in three (2.06%)
patients in monopolar and none in bipolar group.!’

In a meta-analysis of 22 studies comparing monopolar
and bipolar TURP, Omar and colleagues reported 35 cases
of TUR syndrome that occurred out of a total of 1375
patients who underwent mTURP, whereas there was
not a single instance of TUR syndrome occurred in 1401
patients of the bTURP.*® Therefore, the risk of significant
hyponatremia and TUR syndrome always exists in mTURP.
Hence, bipolar resection is preferable in elderly patients
with larger prostate volume because prolonged resection
can be performed without the risk of hyponatremia and
TUR syndrome. However, the fluid absorption in bTURP
is the same as in mTURP and volume overload can still
occur, which may be of concern in patients with cardiac
problems.?

In present study, bTURP allowed early post-operative
catheter removal (2.35%+0.6 vs 2.77+1.4 days; p=0.007)
and a shorter hospital stay (4.28+0.6 vs 4.68+0.9 days;
p=0.001) in comparison to mTURP, and these differences
were statistically significant. Supporting our results, Singh
et al. have also found early catheter removal (2.52 vs 3.41
days; p=0.022), and significantly shorter hospital stay (3.02
vs 3.88 days; p=0.019) in bipolar group.!® Similar results
were obtained in a study by Lee et al. in which the mean
catheter duration was 4.26 vs 4.05 days, p<0.001,
mean hospital stay was 6.6 vs 6 days, p<0.001 in mTURP

and

and bTURP groups respectively.?® Furthermore, Hirik et
al,” and Ahyai et al.?’ in their meta-analysis, compared
catheterization time and demonstrated significantly
shorter catheter duration in bipolar group. However, other
studies didn’t show the improvement in hospital stay and
catheter duration between two groups.®”1%2628 Madduri et
al.'” showed that the catheter duration (53.71 vs 53.33 h,
p=0.91) and hospital stay (3.65 vs 3.9 days, p=0.19) were
comparable between two groups. In another study by
Starkman et al., the catheter duration; 3.2(1-15) vs 1.8(1-
5) days (p=0.12), and hospital stay; 2.1(1-7) vs 1.2(0-5)
days (p=0.11) were not different between monopolar and
bipolar TURP patients.?®

The
bothersome symptoms, and the quality of life was greatly

patients experienced significant decrease in
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improved in both groups. The improvement in urine flow,
measured by Qmax, was significant (9.26+4.0 to 18.14+4.4
mL/sec) after TURP and comparable between two groups.
Bleeding is one of the most common complications of
TURP, which is seen in about 5% of patients.® Although it
is claimed that bipolar electrocautery is more efficient at
controlling bleeding, the decrease in hemoglobin level and
the blood transfusion rate were not significantly different
between monopolar and bipolar resections. The blood
transfusion rate in present study was 2.8% and 1.7%
in mTURP and bTURP respectively. In one study, 6.89%
patients in monopolar and 9.52% patients in bipolar
resection required blood transfusion which was not
statistically significant (p=0.65).!” Several studies including
meta-analysis also reported that there were no significant
difference in transfusion rate between two groups.?”?°
However, in a meta-analysis study, 28 of 1244(2.25%)
patients undergoing bTURP and 53 of 1226(4.3%) patients
undergoing mTURP required blood transfusion, and the
difference was significant (p=0.004).1¢

The
between two groups in our study. The clot retention
occurred in 9(12.7%) patients in mTURP and 11(9.5%)
patients in bTURP, which was comparable, p=0.493. Similar

perioperative complications were comparable

to our results, Lee et al.?® reported a clot retention rate of
10.3% in mTURP and 5.3% in bTURP group, (p=0.389);
and Madduri et al.'” found a clot retention rate of 7.58% in
mTURP and 19.04% in bTURP group, (p=0.10). However,
one meta-analysis reported that 51 of 880(5.6%) patients
undergoing mTURP and 24 of 883(2.7%) patients in
bTURP had clot retention (RR: 0.48; 95% CI: 0.30-0.77;
p=0.002).1% The complications at three months follow up
were minimal, mostly minor and comparable between two
groups suggesting satisfactory outcome of TURP.

Reports suggested that the urologists preferred to operate
onlarger glandsusingbipolartechnology).!” Inamulticenter
experience, the urologists favored bTURP for cleanness of
cutting (64%), better precision at the apex (61%), and less
charring (93%).%° It is commonly accepted that in bTURP,
the cutting is sharp, effortless, and without charring.
Theoretically, less charring provides better visibility of the
prostatic capsule, thus reducing the risk of perforation.
Also, as the current passes between the electrodes in the
loop, the risk of urethral stricture associated with current
leak should be minimum in bipolar resections.

As the bTURP is being used more frequently, the true
advantages will be obvious in the recent future. One aspect
is the higher cost of the bipolar electrocautery unit to
purchase at first. However, it will be compensated as the
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same machine can be used in many open and laparoscopic
surgeries as the vessel sealer. The basic surgical steps of
monopolar and bipolar resection are the same, except
different energy sources are used. Hence, there will be no
difficulty in learning bTURP for those practicing mTURP. In
fact, due to no relative restriction of time limit of resection,
bTURP is easier for the beginner to learn.

In present study, preoperative parameters, the improvement
in symptoms and urinary flow, and the complications were
comparable between two groups up to three months follow
up. However, the bTURP has the advantages of early catheter
removal, shorter hospital stay and minimal incidence of
hyponatremia.

This study has some limitations. This is a single-center
retrospective study, which may have an unavoidable
inherent bias. It has relatively short follow-up period which
may miss the long-term outcomes. Future multi-centric,
randomized studies with larger sample size will better
define the role of bTURP in the management of BPH.

CONCLUSIONS

The present study has shown that the bTURP is as effective
as conventional mTURP for the treatment of patients with
symptomatic BPH. It has the additional advantage of early
catheter removal, shorter hospital stay, minimal electrolyte
imbalance, and less postoperative morbidity. Further, it can
be performed for large adenomas without the fear of TUR
syndrome. Hence, bTURP is a promising newer technique
with better outcomes and minimal morbidities.

CONFLICTS OF INTEREST: None declared
SOURCE OF FUNDING: None
AUTHORS’ CONTRIBUTIONS

HBKC designed the research, searched the literature,
collected the data, performed statistical analysis, and
prepared the first draft of the manuscript. SS and RA did
the literature search, data interpretation, and manuscript
editing. All the authors have read and approved the final
draft.

REFERENCES

1. Roehrborn CG, McConnell J, Bonilla ]J, Rosenblatt S,
Hudson PB, Malek GH, et al. Serum prostate specific
antigen is a strong predictor of future prostate growth in
men with benign prostatic hyperplasia. PROSCAR long-
term efficacy and safety study. ] Urol. 2000;163(1):13-

page 150

JGMC-N 18

10.

02

20. PMID: 10604304.

Kaplan SA. Update on the American Urological
Association Guidelines for the treatment of benign
prostatic hyperplasia. Rev Urol. 2006;8Suppl 4(Suppl
4):S10-7. PMID: 17215996.

Stern M. Resection of obstruction at the vesical orifice;
new instruments resectotherm; resectoscope and new
method. JAMA. 1926;87(14):1726-30. DOI: 10.1001/
jama.1926.02680210032010

Rassweiler], Teber D, Kuntz R, Hofmann R. Complications
of transurethral resection of the prostate (TURP)--
incidence, management, and prevention. Eur Urol.
2006;50(5):969-79; discussion 980. DOI: 10.1016/j.
eururo.2005.12.042 PMID: 16469429.

Lim KB, Wong MY, Foo KT. Transurethral resection of
prostate (TURP) through the decades--a comparison of
results over the last thirty years in a single institution
in Asia. Ann Acad Med Singap. 2004;33(6):775-9. PMID:
15608837.

Reich O, Gratzke C, Bachmann A, Seitz M, Schlenker
B, Hermanek P, et al. Morbidity, mortality and early
outcome of transurethral resection of the prostate:
a prospective multicenter evaluation of 10,654
patients. ] Urol. 2008;180(1):246-9. DOI: 10.1016/j.
juro.2008.03.058 PMID: 18499179.

Hirik E, Bozkurt A, Karabakan M, Aydemir H, Aktas
BK, Nuhoglu B. Safety and Efficacy of Bipolar Versus
Monopolar Transurethral Resection of the Prostate: A
Comparative Study. Urol ]. 2015;12(6):2452-6. PMID:
26706745.

Rassweiler ], Schulze M, Stock C, Teber D, De La Rosette
J. Bipolar transurethral resection of the prostate-
technical modifications and early clinical experience.
Minim Invasive Ther Allied Technol. 2007;16(1):11-21.
DOI: 10.1080/13645700601159410 PMID: 17365673.

Thapa N, Acharya GB, Poudel A, Neupane A, Mishra S.
Bipolar versus Monopolar Transurethral Resection
of Prostate in Treatment of Benign Prostatic
Enlargement. Birat Journal of Health Sciences.

2021;6(3):1647-51. DOI: 10.3126/bjhs.v6i3.43215

Mamoulakis C, Trompetter M, de la Rosette ]J.
Bipolar transurethral resection of the prostate:
the ‘golden standard’ reclaims its leading position.

Curr Opin Urol. 2009;19(1):26-32. DOI: 10.1097/

2025


http://dx.doi.org/10.1001/jama.1926.02680210032010
http://dx.doi.org/10.1001/jama.1926.02680210032010

Original Research Article

bTURP vs mTURP in BPH

11.

12.

13.

14.

15.

16.

17.

18.

19.

MOU.0b013e32831e44da PMID: 19057207.

Guidelines on benign prostatic hyperplasia; European
Association of Urology Guidelines, 2014.

Mebust WK, Holtgrewe HL, Cockett AT, Peters PC.

Transurethral  prostatectomy: immediate and
postoperative complications. A cooperative study of
13 participating institutions evaluating 3,885 patients.
J Urol. 1989;141(2):243-7. DOI: 10.1016/s0022-

5347(17)40731-2 PMID: 2643719.

Eaton AC, Francis RN. The provision of transurethral
prostatectomy on a day-case basis using bipolar plasma
kinetic technology. BJU Int. 2002;89(6):534-7. DOI:
10.1046/j.1464-410%x.2002.02673.x PMID: 11942959.

Wendt-Nordahl G, Hacker A, Reich O, Djavan B, Alken P,
Michel MS. The Vista system: a new bipolar resection
device for endourological procedures: comparison with
conventional resectoscope. Eur Urol. 2004;46(5):586-
90. DOI: 10.1016/j.eururo.2004.07.018 PMID:
15474267.

Singh H, Desai MR, Shrivastav P, Vani K. Bipolar
of
prostate: randomized controlled study. ] Endourol.
2005;19(3):333-8. DOI: 10.1089/end.2005.19.333
PMID: 15865523.

versus monopolar transurethral resection

Omar MI, Lam TB, Alexander CE, Graham ], Mamoulakis
C, Imamura M, et al. Systematic review and meta-
analysis of the clinical effectiveness of bipolar
compared with monopolar transurethral resection of
the prostate (TURP). BJU Int. 2014;113(1):24-35. DOI:

10.1111/bju.12281 PMID: 24053602.

Madduri VK, Bera MK, Pal DK. Monopolar versus
bipolar transurethral resection of prostate for benign
prostatic hyperplasia: Operative outcomes and
surgeon preferences, a real-world scenario. Urol Ann.
2016;8(3):291-6. DOI: 10.4103/0974-7796.184900

PMID: 27453650.

Ho HS, Yip SK, Lim KB, Fook S, Foo KT, Cheng CW. A
prospective randomized study comparing monopolar
and bipolar transurethral resection of prostate using
transurethral resection in saline (TURIS) system.
Eur Urol. 2007;52(2):517-22. DOI: 10.1016/j.
eururo.2007.03.038 PMID: 17416453.

Kervancioglu E, Hasirci E, Salgur F, Cicek Z, Doruk
H. Evaluation of the Efficacy and Safety of Bipolar

JGMC-N 18

02

20.

21.

22.

23.

24.

25.

26.

and Monopolar Transurethral Prostate Resection in
Geriatric Patients. Niger ] Clin Pract. 2024;27(8):1020-
6. DOI: 10.4103/njcp.njcp_869_23 PMID: 39212440.

Michielsen DP, Debacker T, De Boe V, Van Lersberghe C,
Kaufman L, Braeckman ]G, et al. Bipolar transurethral
resection in saline--an alternative surgical treatment for
bladder outlet obstruction? ] Urol. 2007;178(5):2035-
9; discussion 2039. DOI: 10.1016/j.juro.2007.07.038
PMID: 17869297.

Erturhan S, Erbagci A, Seckiner I, Yagci F Ustun
A. Plasmakinetic resection of the prostate versus
standard transurethral resection of the prostate: a
prospective randomized trial with 1-year follow-up.
Prostate Cancer Prostatic Dis. 2007;10(1):97-100.
DOI: 10.1038/sj.pcan.4500907 PMID: 16926854.

E, Cebeci O,
Germiyanoglu C. Plasmakinetic prostate resection in

Nuhoglu B, Ayyildiz A, Karagiizel

the treatment of benign prostate hyperplasia: results
of 1-year follow up. Int ] Urol. 2006;13(1):21-4. DOI:
10.1111/j.1442-2042.2006.01218.x PMID: 16448427.

M, Patankar S, Dobhada S, Khaladkar
S. Management of large (>60 g) prostate gland:

Bhansali

PlasmaKinetic Superpulse (bipolar) versus
conventional (monopolar) transurethral resection
of the prostate. ] Endourol. 2009;23(1):141-5. DOI:

10.1089/end.2007.0005 PMID: 19178175.

Kong CH, Ibrahim MF, Zainuddin ZM. A prospective,
randomized clinical trial comparing bipolar plasma
kinetic resection of the prostate versus conventional
monopolar transurethral resection of the prostate in
the treatment of benign prostatic hyperplasia. Ann
Saudi Med. 2009;29(6):429-32. DOI: 10.4103/0256-
4947.57163 PMID: 19847078.

Mamoulakis C, Skolarikos A, Schulze M, Scoffone
CM, Rassweiler J], Alivizatos G, et al. Results from an
international multicentre double-blind randomized
controlled trial on the perioperative efficacy and
safety of bipolar vs monopolar transurethral resection
of the prostate. BJU Int. 2012;109(2):240-8. DOI:
10.1111/j.1464-410X.2011.10222.x PMID: 21557796.

Lee YT, Ryu YW, Lee DM, Park SW, Yum SH, Han JH.
Comparative Analysis of the Efficacy and Safety of
Conventional Transurethral Resection of the Prostate,
Transurethral Resection of the Prostate in Saline
(TURIS), and TURIS-Plasma Vaporization for the

2025 page 151



bTURP vs mTURP in BPH

Original Research Article

27.

28.

page 152

Treatment of Benign Prostatic Hyperplasia: A Pilot
Study. Korean J Urol. 2011;52(11):763-8.DOI: 10.4111/
kju.2011.52.11.763 PMID: 22195266.

Ahyai SA, Gilling P, Kaplan SA, Kuntz RM, Madersbacher
S, MontorsiF, et al. Meta-analysis of functional outcomes
and complications following transurethral procedures
for lower urinary tract symptoms resulting from benign
prostatic enlargement. Eur Urol. 2010;58(3):384-97.
DOI: 10.1016/j.eururo.2010.06.005 PMID: 20825758.

Starkman ]S, Santucci RA. Comparison of bipolar
of the with
standard transurethral prostatectomy: shorter stay,

transurethral resection prostate

earlier catheter removal and fewer complications.

JGMC-N | 18|

29.

30.

02 |

BJU Int. 2005;95(1):69-71. DOI: 10.1111/j.1464-

410X.2005.05253.x PMID: 15638897.

Tang Y, Li ], Pu C, Bai Y, Yuan H, Wei Q, et al. Bipolar
transurethral resection versus monopolar transurethral
resection for benign prostatic hypertrophy: a
systematic review and meta-analysis. ] Endourol.
2014;28(9):1107-14. DOI: 10.1089/end.2014.0188

PMID: 24754254.

Patel A, Adshead ]. Bipolar transurethral prostate
resection (TURP): First multicentre experience of a
new approach with coblation technology [abstract]. ]
Endourol 2003;17(suppl):A190.

2025



	_Hlk115252908
	_Hlk115252955
	_Hlk115252924
	_Hlk104450752
	_heading=h.3znysh7
	_heading=h.z3gkqy7c57d3
	_heading=h.cbihkvzufqo
	_heading=h.3dy6vkm
	_heading=h.1t3h5sf
	_heading=h.g23owa6i8z5g
	_heading=h.b0v7o2iqd4bj
	_Hlk153962501
	_heading=h.4d34og8
	_GoBack
	_Hlk159955888
	_Hlk168560624
	_Hlk168566635
	_Hlk168823713
	_Hlk168578207
	_Hlk168567235
	_Hlk168823889
	_Hlk168567660
	_Hlk168824010
	_Hlk168567812
	_Hlk168824141
	_Hlk168566570
	_Hlk168566825
	_Hlk168566775
	_Hlk168566748
	_heading=h.gjdgxs
	Validity_and_Reliability_of_the_Instrume
	3.5_Ethical_Consideration
	_bookmark17
	_GoBack
	_Hlk212120884
	_Hlk213101173
	_Hlk211952775
	_Hlk213682919
	_Hlk212018721
	_Hlk212103460
	_Hlk211969389
	_Hlk212120473
	_Hlk212402428
	_Hlk212402534
	_Hlk211969663
	_Hlk213688501
	_Hlk211957565
	_Hlk213269444
	_Hlk213269530
	_Hlk211969467
	_Hlk212102552
	_Hlk212029316
	_Hlk213687295
	_Hlk211953203
	_Hlk211952964
	_Hlk213687156
	_Hlk211973278
	_Hlk213686885
	_Hlk213687275
	_Hlk213687313
	_Hlk211953273
	_Hlk212040560
	_Hlk212031404
	_Hlk212041769
	_Hlk211970678
	_Hlk213689326
	_Hlk212029097
	_Hlk212121160
	_Hlk212027555
	_Hlk212029220
	_Hlk212042100
	_Hlk212031500
	_Hlk213101976
	_Hlk211971381
	_Hlk213705732
	_Hlk213279265
	_Hlk213704829
	_Hlk213711662
	_Hlk213711975
	_Hlk213712194
	_Hlk213712123
	_Hlk213278973
	_Hlk213713983
	_Hlk213712414
	_Hlk213714994
	_Hlk213714948
	_Hlk213715964
	_Hlk213716281
	_Hlk213703763
	_Hlk213715631
	_GoBack
	_Hlk212139178
	_Hlk212144115
	_Hlk211974160
	_Hlk213705865
	_Hlk213716990
	_Hlk207358330
	_GoBack
	_Hlk205974084
	_Hlk205974139
	_GoBack
	_GoBack
	_heading=h.wozwo68wrufj
	_heading=h.yg23gbxjnlnx
	_heading=h.dzsmat43x2x9
	_heading=h.iwudpgr3047
	_heading=h.k4wjvpuhr0wm
	_heading=h.ulz6fta60nzn
	_heading=h.mx48gv3vfn14
	_GoBack
	_heading=h.nyz3hbaahp72
	OLE_LINK2
	_GoBack
	_Hlk213854709
	_Hlk213854805
	Validity_and_Reliability_of_the_Instrume
	3.5_Ethical_Consideration
	_bookmark17
	_Hlk214301205
	OLE_LINK1
	_Hlk214380571
	_GoBack
	_Hlk214029161
	_Hlk169044030
	_Hlk213795832
	_Hlk169040551
	_Hlk213797160
	_Hlk213797206
	_Hlk213797778
	_Hlk213955380
	_Hlk214035282
	_Hlk214036151
	_Hlk186114624
	_Hlk186056708
	_Hlk200215666
	_Hlk200215691
	_Hlk200215845
	_Hlk213832618
	_Hlk200215887
	_Hlk213928554
	_Hlk213939210
	_Hlk200216045
	_Hlk200216101
	_Hlk213948239
	_Hlk213835004
	_Hlk213835021
	_Hlk213964289
	_GoBack
	_Hlk213884222
	_Hlk214035763
	_Hlk214037422
	_Hlk214037587
	_Hlk213938291
	_Hlk213968303
	_Hlk206504503
	_Hlk206498528
	_Hlk205915728
	_Hlk206504854
	_Hlk206505024
	_Hlk206506170
	_Hlk206004585
	_GoBack
	_GoBack
	_GoBack
	_Hlk215133704
	_GoBack

