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Abstract:

Objective: To compare the safety and efficacy of monopolar
transurethral resection of the prostate (M-TURP) versus bipolar
transurethral resection of the prostate (B-TURP) in patients with
benign prostatic hyperplasia (BPH) and prostate volumes
between 30 and 80 ml scheduled for endoscopic resection.
Methods: In this prospective, randomized, parallel-group study,
120 patients with prostate volumes >30 ml and <80 ml were
enrolled. Participants were randomly assigned into two equal
groups: Group A (control) underwent M-TURP, while Group B
(study) received B-TURP. All patients underwent clinical
evaluation, including preoperative transrectal ultrasound for
prostate volume measurement, with intraoperative documentation
of resection time, total operative duration, and weight of resected
tissue. Results: Quality of life (QoL) scores at 1 and 6 months
postoperatively were significantly improved in Group B
compared with Group A (P = 0.006 and 0.003, respectively).
Maximum urinary flow rate (Qmax) at 1 and 6 months was
significantly higher in Group B (P = 0.002 and <0.001).
International Prostate Symptom Score (IPSS) and post-void
residual urine (PVRU) in 1 and 6 months were significantly
lower in Group B (P < 0.05). Postoperative hemoglobin decline
was also significantly less in Group B compared with Group A (P
< 0.001). Conclusions: B-TURP provided superior safety and
faster recovery compared with M-TURP for prostates 30-80 mL,
while maintaining equivalent efficacy.

Keywords: Prostate Volume; Benign Prostatic Hyperplasia;
TURP.
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Introduction

Benign prostatic hyperplasia (BPH) is one
of the most prevalent urological disorders
affecting aging men, with incidence rising
steadily with advancing age. BPH is
characterized by  benign  prostatic
enlargement (BPE), which may cause
mechanical obstruction at the bladder
neck, leading to bladder outlet obstruction
(BOO) and lower urinary tract symptoms
(LUTS) such as weak urinary stream,
hesitancy, urgency, and incomplete
bladder emptying @®. The prevalence of
LUTS and BOO increases linearly with
age, often resulting in complications such
as urinary tract infections, bladder calculi,
hydronephrosis, and, in severe cases, renal
impairment, all of which substantially
impair quality of life (QoL) .
Management strategies for BPH are guided
by symptom severity and the presence of
complications, and range from
conservative approaches such as watchful
waiting and pharmacotherapy to surgical
interventions, including minimally
invasive procedures, transurethral
resection of the prostate (TURP), and open
prostatectomy ©_Conventional monopolar
TURP (M-TURP) has long been
considered the gold standard surgical
option for symptomatic BPH. However,
M-TURP  carries risks such as
intraoperative  bleeding,  transurethral
resection  syndrome (TURS), and
postoperative complications, particularly
in patients with large prostates, bleeding
diatheses, or those receiving anticoagulant
therapy " ®. Although advances in
surgical techniques have reduced mortality
rates to 0.1%, morbidity remains notable,
with reJJorted complication rates of up to
11.1% ©,

The introduction of bipolar TURP (B-
TURP) represents a significant
technological advancement. Unlike M-
TURP, bipolar systems confine the
electrical current within the resectoscope,
enabling the use of normal saline irrigation
instead of hypotonic electrolyte-free
solutions, thereby eliminating the risk of

hyponatremia and TURS @ 11,

Furthermore, B-TURP provides superior
hemostasis, permits longer resection times,
and has demonstrated comparable efficacy
with  potentially fewer perioperative
complications compared to M-TURP 2,
This study aims to compare the safety and
efficacy of M-TURP and B-TURP in
patients with BPH and prostate volumes of
30-80 ml, and to determine whether B-
TURP offers superior outcomes that justify
its adoption as a potential new gold
standard for surgical management.

Subjects and Methods

This prospective, randomized, parallel-
group trial was conducted at the Urology
Department, Benha University Hospitals,
between 2021 and 2023, and enrolled 120
patients with prostate volumes >30 ml and
<80 ml. Ethical approval was obtained
(MS 25-7-2021), and informed written
consent was secured from all participants.
Inclusion criteria: Male patients aged 50—
80 years with prostate volume 30-80 ml
presenting with one or more of the
following: refractory urinary retention,
hematuria, bladder stone, elevated serum
creatinine, or vesicoureteral reflux.
Exclusion criteria: Patients with elevated
PSA until prostatic malignancy was
excluded by TRUS-guided biopsy; bladder
or prostatic tumors; prior prostatic or
urethral surgery; neurological disorders;
urethral stricture; bleeding tendency; or
contraindications to anesthesia.
Randomization and grouping

Cases were randomly allocated into two
equal groups through sealed opaque
envelopes and computer-generated
randomization. Group A (M-TURP)
comprised sixty cases who underwent M-
TURP, and Group B (B-TURP) comprised
sixty cases who underwent B-TURP.
Outcomes

Primary endpoint: Improvement in
functional  outcomes  measured by
International Prostate Symptom Score
(IPSS), maximum urinary flow rate
(Qmax), and post-void residual urine



(PVRU) at 6 months postoperatively.
Secondary endpoints: Operative
parameters (resection time, total operative
duration,  resected  tissue  weight),
perioperative safety outcomes
(hemoglobin drop, transfusion rate, TUR
syndrome, complications), and
postoperative recovery measures
(catheterization time, hospital stay, and
QoL score).

Sample size calculation:

Sample size was calculated using OpenEpi
v3, based on IPSS means reported by
Elsakka et al. “®, who demonstrated that
the mean International Prostate Symptom
Score (IPSS) at 3 months was 16.6 £ 2.2 in
the B-TUVP group and 18.8 = 2.0 in the
M-TURP group. Using these data, with a
confidence level of 95%, a margin of error
of 5%, study power of 90%, and a 1:1
allocation ratio, the minimum required
sample size was forty patients (20 in each
group). To improve statistical reliability
and compensate for potential dropouts, the
sample size was expanded to 120 patients.
Clinical evaluation and preoperative
assessment

All cases underwent complete history
taking (age, sex, BMI) and a physical
examination, including a  focused
neurological evaluation. Data collected
included co-morbidities, preoperative PV
measured by transrectal ultrasound (mL),
resection time (minutes), total operation
time, weight of resected tissue (g), volume
of irrigation fluids wused during the
procedure, and the number of cases
requiring vasopressor support 4.

The  following  assessments  were
conducted: urinalysis; ultrasound of the
kidneys, ureters, and bladder including PV
measurement; serum PSA (considering
levels <4 ng/ml as normal) @
international prostate system score (IPSS)
evaluation (0—7= mild, 8-19 = moderate,
20-35 = severe) 1® post-void residual
urine volume (PVRU); digital rectal
examination; TRUS; uroflowmetry (Q-
max test); abdominal and pelvic ultrasound
with post-void residual measurement.
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TRUS-guided biopsy was performed if
PSA exceeded 4 ng/dl. The QOL score
(scale 0-6) was also documented.

Routine laboratory investigations included
complete blood count (Hb, WABCs,
platelets), coagulation profile (PT and
INR), fasting and postprandial blood
sugar, kidney and liver function tests, and
electrolytes (serum sodium and
potassium).

Operative technique:

All surgeries were conducted under spinal
anesthesia. Glycine 5% or distilled water
was utilized as the irrigant during M-
TURP, while saline was used during B-
TURP. Postoperatively, all cases received
continuous bladder irrigation until the
urine cleared, and hemoglobin and
hematocrit  levels  were  assessed
immediately after surgery. Catheters were
removed once urine was completely clear,
and PVRU was measured to confirm
adequate  bladder emptying  before
discharge. Intraoperative adverse events,
including bleeding, TURS, and clot
retention, were documented.

M-TURP were carried out using a 26Fr
Karl Storz continuous flow resectoscope
with an 8 mm standard loop electrode
(\Valleylab Force EZ unit, Boulder, CO,
USA) set to 140 W for cutting and 40 W
for coagulation.

B-TURP was done via a 26Fr Karl Storz
continuous flow resectoscope with a Storz
bipolar electrode (EMED ES-Vision
device, EMED, NY, USA) set at 350 W
for cutting and 120 W for coagulation.
Technique of TRUP:

The case was positioned in lithotomy, and
a diagnostic urethrocystoscopy was first
performed. Prophylactic coagulation was
applied at the key prostatic artery points —
5,7, 2, and 10 o’clock — followed by a
meticulous mental mapping of vital
anatomical landmarks. These included the
ureteral orifices, the prostate's dimensions,
the verumontanum, and the external
urethral sphincter, all of which guided the
subsequent resection. The bladder neck
was carefully resected, followed by the
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removal of the adenoma in quadrants.
Once excised, hemostasis was confirmed,
and the case was placed under continuous
irrigation post-surgery 7.

Intraoperative  observations  included
tracking adverse events like clot retention,
bleeding-related blood transfusions, and
fluctuations in Hb levels. Estimated blood
loss and the need for transfusions were
monitored, particularly when Hb fell
below 9 g/dL or if hemodynamic stability
was threatened, as assessed by the
anesthetist. Capsular perforation and the
volume of irrigant used were also noted.
The occurrence of TURS was carefully
documented, defined as a significant drop
in serum sodium (below 125 mmol/L)
alongside at least two associated
symptoms such as nausea, vomiting,
bradycardia, hypotension, angina, anxiety,
or confusion ™. The time spent with the
catheter in place and total hospitalization
days were documenetd. Late-stage
postoperative adverse events, including
bladder neck stenosis, UTIs, secondary
hemorrhage, and  strictures,  were
monitored closely. Follow-up evaluations
were scheduled at 1, 3, and 6 m after
surgery, during which the IPSS, QOL,
Qmax, PVRU, and any adverse events
were assessed.

Statistical analysis:

Data analysis was carried out using SPSS
v28 (IBM Inc., Armonk, NY, USA).
Quantitative data were exhibited as mean
+ standard deviation (SD) and compared
between groups wusing the unpaired
Student’s T-test. Categorical variables
were expressed as frequencies and
percentages and analyzed using the Chi-
square test or Fisher’s exact test as
appropriate. Paired sample t-tests were
applied for comparisons of correlated
samples. Statistical significance was set at
a two-tailed P< 0.05.

Results

Out of 157 cases initially assessed for
eligibility, 23 were excluded due to non-
compliance with the established criteria,

and 14 declined participations. The
remaining ones were allocated into two
groups, each consisting of 60 participants.
No patients were lost to follow-up or
dropped out during the study period;
therefore, all 120 randomized participants
completed the trial and were included
finally. Figure 1

The demographic characteristics, such as
age, weight, and associated comorbidities,
were similar between the groups. Table 1
In terms of perioperative data, group B had
significantly decreased catheter time,
volume of continuous irrigation, and
hospital stay as opposed to group A
(P<0.001). However, PV, resection time,
operation time, and resected prostate
weight were comparable between the two
groups. Table 2

Postoperative  sodium  levels  were
significantly decreased in group A as
opposed to group B (P<0.001), although
preoperative  sodium  levels  were
comparable between the groups. In group
A, the postoperative sodium level was
significantly reduced as opposed to
preoperative levels (P<0.001), while group
B exhibited no significant difference in
sodium levels. Both groups had
comparable preoperative and postoperative
serum creatinine levels. Regarding Hb
levels, group A had significantly decreased
postoperative Hb as opposed to group B
(P<0.001), with comparable levels
preoperatively. In group A, postoperative
Hb was significantly decreased than
preoperative levels (P<0.001), while in
group B, there was no significant
difference. Furthermore, the decline in Hb
was significantly decreased in group B
(P<0.001). Postoperative  hematocrit
(HCT) levels were significantly decreased
in group A as opposed to group B
(P<0.001), while preoperative HCT levels
were comparable between the groups.
Both groups exhibited significant declines
in postoperative HCT as opposed to
preoperative values (P<0.001), and the
decrease in HCT was significantly smaller
in group B (P<0.001). Table 3



Preoperative values for QOL, PSA, IPSS,
Qmax, and PVRU were comparable
between the two groups. Table 4
Throughout the follow-up period, QOL
scores were markedly lower in Group B
compared to Group A at both 1 and 6 m (P
= 0.006 and 0.003, respectively), though
no statistical difference emerged at the 3-
month evaluation. Similarly, Qmax values
were significantly higher in Group B at 1
and 6 m (P = 0.002 and <0.001,
respectively), yet remained comparable
between groups at 3 m. In addition, IPSS
and PVRU measurements consistently
showed greater reductions in Group B
across all time points (P < 0.05). Notably,
both cohorts experienced significant
enhancements in Qmax and substantial
declines in QOL, IPSS, and PVRU when
contrasted with their respective
preoperative baselines (P < 0.001) at 1, 3,
and 6 m. Table 5

With  respect to adverse events,
intraoperative bleeding was observed in 11
cases (18.3%) in Group A and 3 cases
(5%) in Group B. Secondary hemorrhage

Table 1: Demographics of the enrolled cases
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was noted in 2 cases (3.3%) in Group A
and 1 patient (1.7%) in Group B. Blood
transfusions were required in 4 cases
(6.7%) in Group A compared to 1 case
(1.7%) in Group B. Clot retention
developed in 5 individuals (8.3%) in
Group A but was not encountered in
Group B. Bladder neck stenosis occurred
in 1 case (1.7%) within Group A, with no
instances reported in Group B.

Regarding infections, UTIs  were
diagnosed in 4 cases (6.7%) in Group A
and 2 (3.3%) in Group B. TURS
manifested in 5 cases (8.3%) in Group A
versus 1 case (1.7%) in Group B. Bladder
perforations were documented in 4
individuals (6.7%) in Group A and 3 (5%)
in Group B.

Notably, the rate of intraoperative bleeding
was significantly lower in Group B
compared to Group A (18.3% vs. 5%, P =
0.043). The frequencies of other
complications showed no statistically
significant differences between the two
groups. Table 6

Group A (n=60) Group B (n=60) P

Age (years)

Weight (Kg)

Comorbidities ves
No

62.67 £ 4.74 60.02 £ 4.43 0.002*
68.02+6.39 67.8+6.66 0.856
22 (36.7%) 18 (30%) 0561
38 (63.3%) 42 (70%) '

Data presented as mean + SD, or frequency (%), *: statistically significant as P <0.05

Table 2: Perioperative data of the enrolled cases

Group A (n=60) Group B (n=60) P

Prostate volume (ml)

Resection time (min)

Operation time (min)

Catheter time (days)

Resected prostate

Volume of continuous irrigation (mL)
Hospital stays (days)

58.17 +10.33 55.0+12.84 0.139
56.4 +8.13 53.78 + 8.85 0.094
92.6 £11.85 91.47 +13.24 0.622
3.08 +0.87 1.98 £0.87 <0.001*
30.82+4.3 31.6+4.08 0.308
5183.17+1094.18 3973.8+617.15 <0.001*
6.07+£1.52 2.98+0.81 <0.001*

Data presented as mean + SD, *: statistically significant as P <0.05.
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Table 3: Sodium, creatinine, haemoglobin, and haematocrit levels of the enrolled cases

Group A Group B P
(n=60) (n=60)
Sodium (mEqg/L) Preoperative  140.95+3.76 140.42+3.38 0.415
Postoperative 134.13+4.28 139.37+3.47  <0.001*
P <0.001* 0.096
Serum creatinine Preoperative  1.0+0.15 1.03+£0.13 0.209
(mg/dL) Postoperative  0.99 £ 0.16 1.02+0.14 0.239
P 0.686 0.564
Hemoglobin Preoperative  12.25+0.8 12.26+0.7 0.895
(9/dL) Postoperative  9.13+1.21 11.89+1.33 <0.001*
P <0.001* 0.053
Fall in Hb 3.12+0.83 0.55+0.94 <0.001*
Hematocrit (%) Preoperative  38.53+£1.08 38.48+1.13 0.805
Postoperative  34.95+1.44 36.98+1.1 <0.001*
P <0.001* <0.001*
Fall in HCT 3.58+1.11 1.28+0.67 <0.001*

Data presented as mean + SD, Hb: hemoglobin, HCT: hematocrit *: statistically significant as P <0.05.

Assessed for eligibility (n=157)

Enrollment |
Excluded (n=37)
» +Not meeting inclusion criteria (n=23)
+Patient refusal (n=14)
Randomized (n=120)
Allocation | 1
Y
Group A (controlled group) Group B (study group)
(n=60): (n=60):
patients were treated by mono patients were treated by bipolar
polar TURP. TURP.
l Follow-Up
¥
60 patients were included in the 60 patients were included in the
follow-up. follow-up.

The results were tabulated and
statistically analyzed (n= 60)
No excluded cases.

v

The results were tabulated and
statistically analyzed (n= 60)
No excluded cases.

Figure 1: CONSORT flowchart of the enrolled cases
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Table 4: Preoperative QOL, PSA, IPSS, Q. max and PVRU of the enrolled cases

Group A (n=60) GroupB (n=60) P

QOL 5.0+0.8 5.03+0.86 0.827
PSA 5.1+0.84 5.03+0.76 0.649
IPSS 27.82+2.9 27.92 +2.44 0.838
Q. max 7.6+1.17 742 +£1.25 0.409
PVRU 194.07 +19.69 188.63 + 17.84 0.116

Data presented as mean + SD, QOL.: quality of life, PSA: prostate-specific antigen, IPSS: international prostate system score,
PVRU: post-void residual *: statistically significant as P <0.05.

Table 5: Follow up according to QOL, IPSS, Q. max and PVRU of the enrolled cases.

Preoperative  After 1 m After 3m After 6 m P

QOL Group 5.0+0.8 405+1.06 338+x143 31+134 P1<0.001*
A P2<0.001*
(n=60) P3<0.001*
Group 5.03+0.86 352+1.02 313+1.23 248+0.87 P1<0.001*
B P2<0.001*
(n=60) P3<0.001*
P# 0.827 0.006* 0.306 0.003*

IPSS Group 27.82+29 22.33+39 1157+547 11.3+5.33 P1<0.001*
A P2<0.001*
(n=60) P3<0.001*
Group 27.92+244 1515+325 9.85+261 6.62+1.73 P1<0.001*
B P2<0.001*
(n=60) P3<0.001*
P# 0.838 <0.001* 0.030* <0.001*

Q. Group 7.6+1.17 10.58+ 1.53 12.38+1.76 15.93+2.25 P1<0.001*

max A P2<0.001*
(n=60) P3<0.001*
Group 7.42+1.25 11.57+18 1297+24 18.68+3.98 P1<0.001*
B P2<0.001*
(n=60) P3<0.001*
P# 0.409 0.002* 0.131 <0.001*

PVRU Group 194.1+19.69 43.72+18.31 38.35+15.68 26.25+5.78 P1<0.001*
A P2<0.001*
(n=60) P3<0.001*
Group  188.6+17.84 28.77£13.71 29.65+8.98 23.03+10.29 P1<0.001*
B P2<0.001*
(n=60) P3<0.001*
P# 0.116 <0.001* <0.001* 0.037*

Data presented as mean + SD, QOL.: quality of life, IPSS: international prostate system score, PVRU: post-void residual *:
statistically significant as P <0.05. P: P between group A and group B, P1: P between preoperative and after 1 month, P2: P
between preoperative and after 3 m, P3: P between preoperative and after 6 m
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Table 6: Incidence of adverse events of the enrolled cases

Group A (n=60) Group B (n=60) P
Intra-operative bleeding 11 (18.3%) 3 (5%) 0.043*
2ry Hemorrhage 2 (3.3%) 1(1.7%) 1.00
Blood transfusion 4 (6.7%) 1(1.7%) 0.364
Clot retention 5 (8.3%) 0 (0%) 0.057
Bladder neck stenosis 1(1.7%) 0 (0%) 1.00
UTI 4 (6.7%) 2 (3.3%) 0.679
TUR 5 (8.3%) 1 (1.7%) 0.207
Perforation 4 (6.7%) 3 (5%) 1.00

Data presented as frequency (%), UTI: urinary tract infection, TUR: transurethral resection, *: statistically significant as P

<0.05

Discussion

BPH is a leading cause of LUTS in aging
men, and TURP remains a benchmark for
durable relief. B-TURP was introduced to
preserve efficacy while reducing dilutional
hyponatremia, bleeding, and catheter-
related morbidity versus M-TURP.
Comparing our results with contemporary
evidence clarifies where bipolar energy
confers measurable advantages and where
outcomes remain equivalent, thereby
informing procedural choice, perioperative
counselling, and service planning .

In our study, intraoperative bleeding and
transfusion requirements were more
frequent with M-TURP, whereas B-TURP
showed better hemostasis. Postoperative
sodium decline was evident after M-TURP
but not after B-TURP. Catheterization
time, irrigation needs, and hospital stay
were all shorter with B-TURP. During
follow-up, patients undergoing B-TURP
achieved greater improvements in quality
of life, urinary flow, and symptom scores,
while both groups experienced significant
overall gains compared to baseline.
Regarding bleeding and transfusion,
external data generally support reduced
blood loss with B-TURP. Fagerstrom et al.
reported mean blood loss 472 mL with B-
TURP vs 855 mL with M-TURP, and a
meta-estimate by Alexander et al. @9
showed a transfusion risk ratio of 0.42
(95% CIl 0.30-0.59) favoring bipolar.
Several series also observed greater

hematocrit declines after monopolar
resection ?%22).

Regarding clot retention, findings are
mixed but tilt toward fewer events with
bipolar. Mamoulakis et al. @ found clot
retention significantly less frequent with
B-TURP (p=0.03), translating to a number
needed to harm of 20 for monopolar. Tang
et al. ® similarly noted higher clot
retention with M-TURP. Other single-
center trials showed overlapping ranges
(e.g., 1-5 cases with bipolar vs 2-12 with
monopolar; ¢®); @),

Regarding TUR syndrome and serum
sodium, evidence consistently favours
bipolar. Singh et al. documented a minimal
sodium change with B-TURP (~1.2
mEQq/L) versus a 4.6 mEqQ/L decline after
M-TURP (P=0.001), with some monopolar
cases reaching 125 mEg/L. Meta-analyses
@4 20 reported TUR syndrome in
monopolar cohorts (e.g., 13-24 cases) and
none with bipolar in pooled data, while
several trials demonstrated significantly
smaller postoperative sodium drops at 2 h
with B-TURP & 2 despite comparable
baselines.

Regarding catheter time and hospital stay,
multiple studies align with shorter
catheterization and LOS after bipolar
resection. Stucki et al. ©” found earlier
catheter removal (2.52 vs 3.4 days) and
shorter LOS (3.02 vs 3.88 days) with B-
TURP. Komura et al. ®® reported shorter
catheter duration (20.6 h vs 358 h;
P=0.042) and LOS (2.4 vs 3.4 days;



P=0.045). Day-case discharge was more
frequent with bipolar in Méndez-Probst et
al. (7 vs 3 patients). Some datasets
highlight system factors: when insurance
covered longer stays, indwelling catheters
correlated with extended LOS GV,
Compared with open surgery, bipolar
consistently reduced LOS and catheter
time 233,

Regarding functional outcomes (IPSS,
Qmax, PVRU, and QoL), early advantages
for bipolar are reported in several studies,
but medium- to long-term outcomes often
converge. Fagerstrom et al. ®® observed
faster recovery at 3-6 weeks favouring
bipolar, yet no difference by 18 months.
Stucki found similar IPSS improvements
by 3 and 12 months. Autorino’s 48-month
follow-up likewise showed comparable
symptom relief. Across procedures, large
series document substantial improvements
from baseline in Qmax and PVRU (e.g.,
Simforoosh et al. ¥ reported mean PVRU
reductions of ~86-88 mL by 3-6 months),
and studies including very large prostates
demonstrated parallel gains after bipolar
and open/simple prostatectomy (Al-Refaey
2020; Reda 2014; Srivastava 2016).
Regarding urethral stricture and bladder
neck stenosis, signals are inconsistent.
Tefekli et al. ©® raised concern for higher
stricture rates with bipolar, but subsequent
analyses did not corroborate this ©¢ 7.
Among nine studies evaluating
strictures/neck stenosis, only Stucki et al.
(0 detected a higher urethral stricture rate
with B-TURP (P=0.002), while pooled
assessments  generally  showed no
systematic difference.

Regarding re-intervention, meta-analytic
data suggest comparable retreatment rates.
Mamoulakis et al. @ reported re-
intervention in 9.9% after monopolar vs
14.8% after bipolar (P=0.32), indicating no
statistically meaningful divergence in
durability between energy modalities.
Regarding overall efficacy and safety
profile, systematic reviews consistently
find similar efficacy between B- and M-
TURP for symptom and flow outcomes,
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with bipolar conferring lower risks of
acute  dilutional hyponatremia/TUR
syndrome and signals toward less
bleeding-related morbidity ©® 9. Some
reviews caution that evidence for reduced
transfusions or clot retention, while
icl)J)ggestive, is not uniformly definitive ©*

Taken together, the literature portrays B-
TURP as achieving symptom and flow
improvements comparable to M-TURP
while reducing physiological perturbations
(notably sodium shifts) and often
shortening catheterization and LOS.
Variability in bleeding and stricture
outcomes across studies underscores the
influence of technique, instrumentation,
and case mix. Our findings align with this
consensus and reinforce bipolar energy as
a safe, efficient default for contemporary
TURP practice, including in larger
prostates, without compromising
functional efficacy.

This study was limited by its single-center
design and relatively short follow-up of 6
months, which may not capture long-term
durability or late complications. The
inclusion of only mild to moderate prostate
volumes (30-80 mL) restricts applicability
to larger glands, and blinding was not
feasible, introducing potential bias.
Additionally,  cost-effectiveness  and
broader patient-reported outcomes were
not assessed.

Conclusions

B-TURP demonstrated significant efficacy
for cases with BPH, along with shorter
catheterization times, reduced LOS, and
less adverse events. B-TURP serves as a
dependable alternative to open surgery,
significantly ~ diminishing  associated
morbidity while preserving comparable
efficacy, even for large PVs.
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