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Abstract: Aims: To compare the clinical outcomes of transurethral bipolar plasma enucleation (TBPE) and trans-
urethral resection of the prostate (TURP) in patients with benign prostatic hyperplasia (BPH) complicated by pros-
tatic stones. Methods: This retrospective study included 150 patients divided into TBPE (n = 74) and TURP (n = 
76) groups. Perioperative data, urodynamic parameters, symptom scores, complications, and sexual function were 
evaluated up to 6 months postoperatively. Results: TBPE was associated with shorter catheterization and hospital 
stay, greater improvements in maximum urinary flow rate, post-void residual volume, and International Prostate 
Symptom Score, fewer complications, less intraoperative bleeding, and better postoperative sexual function (all P 
< 0.001). Multivariate analysis confirmed TBPE as an independent predictor of favorable outcomes (OR = 12.074, 
95% CI: 6.513-22.386, P < 0.001). Conclusion: TBPE demonstrates superior clinical effectiveness and safety over 
TURP for managing BPH with prostatic stones.

Keywords: Transurethral bipolar plasma enucleation, transurethral resection, benign prostatic hyperplasia, pros-
tatic stones, minimally invasive surgery

Introduction

Benign prostatic hyperplasia (BPH) is a non-
malignant enlargement of the prostate com-
monly seen in aging men. It often leads to low- 
er urinary tract symptoms (LUTS) such as uri-
nary retention, increased frequency and urgen-
cy, and incomplete bladder emptying, signifi-
cantly affecting patients’ quality of life and 
often requiring medical or surgical intervention 
[1, 2]. Among the complicating factors in BPH 
management, the presence of prostatic stones 
is of particular concern. Prostatic stones not 
only exacerbate urinary symptoms but also 
increase the technical difficulty of surgical 
treatment [3].

Surgical intervention remains the mainstay for 
symptomatic BPH, and over the years, several 
techniques have been developed to improve 
patient outcomes. One of the most establish- 
ed procedures is transurethral resection of the 

prostate (TURP), which has demonstrated con-
sistent efficacy in symptom relief and accept-
able long-term results [4]. However, TURP is 
associated with complications such as blee- 
ding, prolonged catheterization, and delayed 
recovery - particularly in patients with complex 
cases involving prostatic stones [5].

With advancements in minimally invasive sur-
gery, TBPE has emerged as a promising alter- 
native to conventional transurethral resection 
of the prostate (TURP) [6]. TBPE utilizes bipolar 
energy to enucleate prostatic tissue, potentially 
reducing intraoperative bleeding, shortening 
hospital stays, and accelerating postoperative 
recovery. Despite these theoretical advantag-
es, the effectiveness of TBPE specifically in 
BPH patients with prostatic stones has not 
been comprehensively evaluated [7].

While previous studies have compared TBPE 
with other minimally invasive techniques such 
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as laser enucleation, direct comparisons be- 
tween TURP and TBPE in patients with coexist-
ing prostatic stones remain scarce. The pres-
ence of prostatic stones can alter surgical char-
acteristics - making dissection more difficult 
and increasing the risk of prolonged operative 
time, intraoperative hemorrhage, and postop-
erative complications. Given the limited data,  
a comparative evaluation of TBPE and TURP in 
this patient population is necessary to assess 
their relative efficacy and safety [8, 9].

This study aims to address this gap by directly 
comparing TBPE and TURP in the surgical man-
agement of BPH complicated by prostatic 
stones. Although both procedures involve the 
removal of hyperplastic prostatic tissue, TBPE 
employs bipolar energy, which may reduce col-
lateral thermal damage and minimize bleeding 
- especially relevant in the presence of prostat-
ic stones. By providing robust evidence, this 
research seeks to determine whether TBPE 
offers clinical advantages over TURP in terms 
of operative efficiency, complication rates, re- 
covery speed, and long-term symptom relief in 
this challenging subset of patients. The find- 
ings may also contribute to the broader field of 
minimally invasive urologic surgery and assist 
clinicians in selecting the most appropriate 
technique for managing BPH with concomitant 
prostatic stones.

Materials and methods

Case section

This retrospective study was conducted using 
clinical data from the Sixth People’s Hospital 
affiliated with Shanghai Jiao Tong University 
School of Medicine. It included patients diag-
nosed with BPH complicated by prostatic 
stones between January 2021 and January 
2025. Retrospective analyses are a well-estab-
lished method in clinical research, especially in 
surgical studies where randomized controlled 
trials may not always be feasible due to ethical 
or logistical constraints.

A total of 310 male patients were initially identi-
fied. After excluding 120 patients based on  
predefined exclusion criteria (e.g., severe car-
diovascular disease, severe pulmonary comor-
bidities, etc.), 190 patients remained eligible 
for further assessment. An additional 40 pa- 
tients were excluded due to incomplete clinical 
data, resulting in 150 patients being included 
in the final analysis. Patients were divided into 
two groups based on the surgical intervention 
received: the TBPE group (n = 74) and the TURP 
group (n = 76) (Figure 1).

Inclusion criteria were as follows: (1) male 
patients aged 50-80 years; (2) diagnosis of 
BPH with concomitant prostatic stones con-

Figure 1. Flow diagram detailing the se-
lection of patients included in this study. 
Note: TBPE: Transurethral Bipolar Plasma 
Enucleation; TURP: Transurethral Resec-
tion of the Prostate; BPH: Benign Prostatic 
Hyperplasia.
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firmed by imaging (e.g., transrectal ultrasound 
or CT scan) [10]; (3) moderate to severe LUTS 
defined by an International Prostate Symptom 
Score (IPSS) ≥ 12; (4) failure of conservative 
treatment, such as pharmacotherapy or life-
style modification; (5) completion of surgical 
treatment and postoperative follow-up; (6) 
availability of complete clinical data, including 
baseline demographics, imaging findings, treat-
ment records, and follow-up outcomes.

Exclusion criteria included: (1) severe cardio-
vascular or pulmonary disease increasing surgi-
cal risk; (2) diagnosis or suspicion of prostate 
cancer based on clinical or biopsy findings; (3) 
acute urinary retention unmanageable by ca- 
theterization or medication; (4) active urinary 
tract infection, bladder cancer, or significant 
bladder dysfunction; (5) history of prior pros-
tate surgery.

Clinical efficacy was defined as an improve-
ment in LUTS, as measured by the IPSS [11].  
An IPSS < 8 at the 6-month postoperative fol-
low-up was considered effective treatment, 
indicating mild or absent symptoms. For multi-
variate logistic regression, clinical efficacy was 
analyzed as a binary outcome variable (“ef- 
fective” vs. “ineffective”) to identify indepen-
dent predictors of favorable postoperative 
outcomes.

Surgical intervention

The TBPE procedure was performed using a 
bipolar plasma enucleation system, first intro-
duced at the Sixth People’s Hospital in 2002. 
Patients underwent either general or spinal an- 
esthesia. A resectoscope was inserted trans-
urethrally to access the prostate, and enucle-
ation of both adenomatous tissue and prostatic 
stones was performed using bipolar energy. 
The enucleated tissue and stones were re- 
moved through the resectoscope. This tech-
nique offers advantages such as reduced ther-
mal damage to surrounding tissue, superior 
hemostasis, and minimized bleeding. All TBPE 
procedures were performed by Dr. Zuowei Li, 
an experienced surgeon with extensive exper-
tise in bipolar enucleation techniques.

In the TURP group, a traditional method of TURP 
was used, which has been practiced at Sixth 
People’s Hospital since 2000. After induction 
of anesthesia, a resectoscope was introduced 

into the urethra to access the prostate. The sur-
geon used an electrosurgical loop to resect 
prostatic tissue and stones. Continuous irri- 
gation and careful dissection were maintained 
throughout the procedure, and hemostasis was 
achieved using standard electrosurgical tech-
niques. All TURP surgeries were performed by 
Dr. Dongliang Yan, a skilled urologist with ex- 
tensive experience in TURP.

Patients were informed of both surgical options, 
including associated risks and benefits. The 
choice of procedure was made collaboratively, 
based on patient preference, clinical character-
istics, and the surgeon’s clinical judgment. The 
nearly equal distribution of patients in the two 
groups reflects a balanced selection process.

All patients received standardized periopera-
tive care, including prophylactic antibiotics, uri-
nary catheterization, and postoperative com- 
plication management. Clinical parameters, in- 
cluding recovery time, complication rates, uro-
dynamic outcomes, and symptom relief were 
monitored at scheduled follow-up visits.

Data collection and outcome measurement

Clinical efficacy was primarily assessed through 
changes in urodynamic parameters, including 
maximum urinary flow rate (Qmax) and post-
void residual volume (PVR), measured at base-
line and at follow-up visits conducted 1 week, 3 
months, and 6 months postoperatively. Qmax 
was evaluated using uroflowmetry, which pro-
vides an objective measurement of urine flow 
during micturition. PVR was assessed via ultra-
sound to determine the volume of residual 
urine in the bladder following voiding [12].

Symptom severity was evaluated using the 
IPSS and the National Institutes of Health (NIH) 
Chronic Prostatitis Symptom Index. Quality of 
life (QoL) was also measured at each follow-up 
point. The IPSS includes subscores for both 
storage and voiding symptoms and was ad- 
ministered as a standardized questionnaire 
during each follow-up visit [13].

Additional postoperative recovery indicators, 
such as time to first bowel movement, duration 
of catheterization, and total length of hospital 
stay were recorded as secondary outcomes. 
These variables were monitored daily during 
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hospitalization and compared between the two 
groups.

Surgical efficacy was evaluated by comparing 
preoperative and postoperative stone burden 
(as determined by imaging modalities such as 
CT or ultrasound), stone clearance rate, and 
operative time (from incision to completion). 
Postoperative complications were monitored 
through daily clinical assessments and follow-
up visits, and included acute urinary retention, 
transient renal impairment, continuous hema-
turia, bladder neck contracture (BNC), capsu- 
lar perforation, and urinary tract obstruction. 
Complication rates were calculated based on 
events occurring during hospitalization and 
follow-up.

Intraoperative blood loss was assessed by es- 
timated surgical bleeding and perioperative 
changes in hemoglobin concentration, with val-
ues recorded immediately postoperatively and 
at subsequent follow-ups.

Sexual function recovery was evaluated using 
the International Index of Erectile Function 
(IIEF), focusing on erectile function and sexual 
satisfaction domains. IIEF scores were obtained 
at baseline and at the 6-month follow-up [14].

Statistical methods

All statistical analyses were performed using 
SPSS version 25.0 (IBM Corp., Armonk, NY, 
USA). Descriptive statistics were used to sum-
marize baseline characteristics, presented as 
mean ± standard deviation (SD) for continuous 
variables and frequency (percentage) for cate-
gorical variables.

Normality of data distribution was tested using 
the Kolmogorov-Smirnov test. For continuous 
variables with normal distribution, between-
group comparisons were conducted using in- 
dependent samples t-tests. For non-normally 
distributed data, the Mann-Whitney U test was 
applied. Categorical variables were analyzed 
using the chi-square (χ2) test or continuity cor-
rection test as appropriate.

To evaluate changes in clinical parameters  
over time (e.g., Qmax, PVR, IPSS), repeated-
measures analysis of variance (ANOVA) was 
used, with Bonferroni correction applied for 
multiple post hoc comparisons. Multivariate 

logistic regression analyses were performed to 
identify independent predictors of clinical effi-
cacy, including age, baseline symptom severity, 
and surgical method. Regression models were 
constructed using stepwise variable selection, 
and potential interactions between variables 
were assessed.

A two-sided P-value < 0.05 was considered sta-
tistically significant. Effect sizes were calculat-
ed for key outcome measures to assess clinical 
relevance.

Possible confounding variables were evaluated 
and adjusted for in the analysis. Where neces-
sary, subgroup analyses were conducted based 
on factors such as age and baseline symptom 
severity.

A priori power calculations were performed to 
ensure sufficient sample size for detecting sig-
nificant differences in the above outcomes. All 
statistical analyses were conducted by an expe-
rienced biostatistician to ensure methodologi-
cal rigor and reliability of the results.

Results

Comparison of clinical characteristics

Baseline demographic and clinical characte- 
ristics, including age, duration of illness, body 
mass index (BMI), prevalence of hypertension 
and diabetes, systolic blood pressure, routine 
blood tests, coagulation profiles, prostate vol-
ume, and prostate-specific antigen levels, were 
comparable between the groups (all P > 0.05). 
Additionally, no significant differences were 
observed in baseline symptom severity mea-
sured by IPSS scores, including storage and 
voiding sub-scores, QOL, Qmax, and PVR, con-
firming the groups were well matched for sub-
sequent outcome comparisons (all P > 0.05, 
Table 1).

Comparison of changes in urodynamic param-
eters

Qmax increased significantly in both groups 
after the intervention, with a more pronounced 
improvement observed in the TBPE group (P < 
0.05). Intragroup comparisons demonstrated 
significant increases in Qmax at 1 week, 3 
months, and 6 months postoperatively in the 
TBPE group (all P < 0.05). The TURP group also 
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Table 1. Comparison of clinical characteristics between the two groups
Parameter TBPE Group (n = 74 cases) TURP Group (n = 76 cases) t/χ2 P-value
Age (years) 59.19 ± 3.56 60.11 ± 3.27 1.642 0.103
Duration of illness (years) 3.35 ± 0.80 3.50 ± 0.35 1.473 0.143
BMI (kg/m2) 24.87 ± 1.78 24.92 ± 1.66 0.183 0.855
Hypertension (%) 48.6% 47.2% 0.025 0.875
Diabetes (%) 32.1% 30.3% 0.056 0.813
Blood Pressure (mmHg) 117.89 ± 8.53 119.66 ± 8.40 1.284 0.201
Blood Routine (WBC × 109/L) 6.34 ± 0.67 6.24 ± 0.63 0.890 0.375
Coagulation (INR) 1.01 ± 0.05 1.02 ± 0.05 1.211 0.228
Prostate Size (cm3) 36.47 ± 5.73 37.13 ± 4.89 0.757 0.450
IPSS (score) 22.34 ± 3.24 21.74 ± 2.98 1.170 0.244
Storage symptoms (score) 11.42 ± 1.77 11.13 ± 1.68 1.015 0.312
Voiding symptoms (score) 13.27 ± 2.13 13.48 ± 2.00 0.613 0.541
QOL (score) 4.93 ± 0.93 5.12 ± 0.17 1.760 0.081
Qmax (ml/s) 8.71 ± 1.61 9.21 ± 1.80 1.816 0.071
PVR (ml) 74.74 ± 6.32 75.31 ± 8.80 0.459 0.647
PSA (ng/ml) 3.72 ± 0.66 3.67 ± 0.03 0.794 0.428
Note: TBPE: Transurethral Bipolar Plasma Enucleation; TURP: Transurethral Resection of the Prostate; BMI: Body Mass Index; 
IPSS: International Prostate Symptom Score; QOL: Quality of Life; PVR: Post-Void Residual; PSA: Prostate-Specific Antigen.

exhibited significant improvements (P < 0.001), 
though the magnitude of change was smaller. 
Between-group comparisons revealed statisti-
cally significant differences at all follow-up in- 
tervals, favoring the TBPE group (all P < 0.05).

Regarding PVR, the TBPE group showed signifi-
cant reductions at 1 week and 3 months post-
intervention, with continued improvement ob- 
served over time (both P < 0.05). In contrast, 
the TURP group showed only slight reductions 
in PVR (P < 0.05), and no significant intragroup 
changes were detected over time (P > 0.05).

At six months post-intervention, no significant 
between-group difference in PVR was detect- 
ed (P > 0.05) (Figure 2). Overall, both groups 
showed improvement in Qmax and PVR, but the 
TBPE group experienced greater and more con-
sistent improvements across the time points 
(both P < 0.05).

Comparison of changes in symptom assess-
ment parameters

IPSS scores significantly decreased in both 
groups after the intervention. In the TBPE 
group, symptom scores were significantly re- 
duced at 1 week, 3 months, and 6 months 
postoperatively, with the greatest improvement 
observed at six months (all P < 0.05). The TURP 

group also showed significant reductions over 
time, though the magnitude of improvement 
was less than in the TBPE group (P < 0.05). 
Between-group differences were significant at 
all follow-up time points, consistently favoring 
TBPE (all P < 0.05).

Similarly, QOL scores improved significantly in 
both groups. In the TBPE group, QOL scores 
showed sustained and significant improvement 
across all time points (all P < 0.05). The TURP 
group also experienced significant improve-
ment (all P < 0.05), though to a lesser extent. 
Between-group comparisons confirmed that 
the TBPE group had significantly greater QOL 
improvements at all follow-up intervals (all P < 
0.05) (Figure 3).

Comparison of changes in LUTS scores

Both groups showed significant improvements 
in storage symptom scores following the inter-
vention. However, the TBPE group exhibited sig-
nificantly greater reductions at all follow-up 
time points compared to the TURP group (all  
P < 0.05). Within-group comparisons also 
revealed significant improvements across all 
time points in both groups, with the TBPE group 
demonstrating more pronounced improvement 
(all P < 0.05).
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Figure 2. Comparison of the changes in urodynamic parameters between the two groups. A. Qmax; B. PVR. Note: 
Qmax: Maximum Urinary Flow Rate; PVR: Post-Void Residual; TBPE: Transurethral Bipolar Plasma Enucleation; 
TURP: Transurethral Resection of the Prostate. Compare to the TBPE group, ***P < 0.001, Compare to the TBPE 
group before intervention, ###P < 0.001, Compare to the TURP group before intervention, &&&P < 0.001.

Figure 3. Comparison of the changes in symptom assessment parameters between the two groups. A. IPSS scores; 
B. QOL scores. Note: IPSS: International Prostate Symptom Score; QOL: Quality of Life Score; TBPE: Transurethral 
Bipolar Plasma Enucleation; TURP: Transurethral Resection of the Prostate. Compare to the TBPE group, ***P < 
0.001, Compare to the TBPE group before intervention, ###P < 0.001, Compare to the TURP group before interven-
tion, &&&P < 0.001.
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Figure 4. Comparison of the changes in lower urinary tract symptoms scores between the two groups. A. Storage 
Symptoms Score; B. Voiding Symptoms Score. Note: TBPE: Transurethral Bipolar Plasma Enucleation; TURP: Trans-
urethral Resection of the Prostate. Compare to the TBPE group, ***P < 0.001, Compare to the TBPE group before 
intervention, ###P < 0.001, Compare to the TURP group before intervention, &&&P < 0.001.

Similarly, voiding symptom scores improved  
significantly in both groups, with the TBPE 
group showing a markedly greater reduction  
at each time point (all P < 0.05, Figure 4).

Comparison of postoperative recovery

The TBPE group had a significantly shorter time 
to first bowel movement (19.44 ± 2.67 hours) 
compared to the TURP group (25.62 ± 3.99 
hours, t = 11.126, P < 0.05). Similarly, time  
to urinary catheter removal was significantly 
shorter in the TBPE group (50.29 ± 6.03 hours) 
than in the TURP group (72.59 ± 15.12 hours,  
t = 11.801, P < 0.05). The postoperative hospi-
tal stay was also shorter in the TBPE group 
(4.48 ± 0.81 days vs. 6.50 ± 0.98 days, t = 
13.709, P < 0.05) (Table 2).

Comparison of surgical efficiency

The preoperative prostate volume was signifi-
cantly larger in the TBPE group (33.60 ± 1.85 
mL) than in the TURP group (28.87 ± 2.96 mL, 
t = 11.694, P < 0.05). Likewise, the prostate 
tissue removal rate was higher in the TBPE 
group (74.58 ± 0.79%) compared to the TURP 
group (63.57 ± 1.47%, t = 57.057, P < 0.05). 
However, surgical duration did not differ signifi-
cantly between groups (46.63 ± 4.40 minutes 
for TBPE vs. 46.18 ± 4.54 minutes for TURP,  
t = 0.609, P = 0.543) (Table 3).

Comparison of postoperative complications

Temporary renal failure occurred in 9 patients 
in the TBPE group and 12 in the TURP group (χ2 

Table 2. Comparison of postoperative recovery between the two groups

Parameter TBPE Group  
(n = 74 cases)

TURP Group  
(n = 76 cases) t P

Time to Bowel Movement (hours) 19.44 ± 2.67 25.62 ± 3.99 11.126 < 0.001
Time to Urinary Catheter Removal (hours) 50.29 ± 6.03 72.59 ± 15.12 11.801 < 0.001
Postoperative Hospital Stay (days) 4.48 ± 0.81 6.50 ± 0.98 13.709 < 0.001
Note: TBPE: Transurethral Bipolar Plasma Enucleation; TURP: Transurethral Resection of the Prostate.
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Table 3. Comparison of surgical efficiency between the two groups

Parameter TBPE Group  
(n = 74 cases)

TURP Group  
(n = 76 cases) t/χ2 P

Preoperative Kidney Stone Volume (ml) 33.60 ± 1.85 28.87 ± 2.96 11.694 < 0.001
Preoperative Stone Removal Rate (%) 74.58 ± 0.79 63.57 ± 1.47 57.057 < 0.001
Surgical Time (min) 46.63 ± 4.40 46.18 ± 4.54 0.609 0.543
Note: TBPE: Transurethral Bipolar Plasma Enucleation; TURP: Transurethral Resection of the Prostate.

Table 4. Comparison of postoperative complications between the two groups
Indicator TBPE Group (n = 74 cases) TURP Group (n = 76 cases) χ2 (Yates) P Value
Temporary Renal Failure 9 12 0.410 (Yates) 0.522
Acute Renal Retention 3 4 0.123 0.726
Persistent Hemorrhage 1 2 0.314 0.576
BNC 2 10 5.569 (Yates) 0.018
Capsule Perforation 0 1 0.980 0.322
Ureteral Obstruction 2 4 0.640 0.424
Total 17 33 7.055 (Yates) 0.008
Note: BNC: Bladder neck contracture; TBPE: Transurethral Bipolar Plasma Enucleation; TURP: Transurethral Resection of the 
Prostate.

χ2 = 0.314, P = 0.576). However, BNC was  
significantly more frequent in the TURP group 
(10 cases) than in the TBPE group (2 cases)  
(χ2 = 5.569, P = 0.018). Ureteral obstruction 
occurred in 2 TBPE patients and 4 TURP 
patients (χ2 = 0.640, P = 0.424). The total num-
ber of complications was higher in the TURP 
group (33 vs. 17 cases, χ2 = 7.055, P = 0.008) 
(Table 4).

Comparison of sexual function recovery

Sexual function recovery, assessed by the IIEF, 
showed improvement in both groups postoper-
atively. The TBPE group demonstrated signifi-
cantly higher IIEF scores at six months com-
pared to the TURP group (P < 0.05) (Figure 5). 
Within-group comparisons confirmed signifi-
cant improvements at all follow-up periods  
in both groups, with the TBPE group showing 
greater gains at each time point (all P < 0.001).

Comparison of intraoperative blood loss and 
hemoglobin changes

Intraoperative blood loss was significantly low- 
er in the TBPE group (121.17 ± 25.66 mL) than 
in the TURP group (214.24 ± 29.10 mL, t = 
20.757, P < 0.001). Correspondingly, the post-
operative hemoglobin drop was less prono- 
unced in the TBPE group (from 14.32 ± 0.74 to 
12.28 ± 0.79 g/dL) compared to the TURP 

Figure 5. Comparison of sexual function recovery 
between the two groups. Note: IIEF: International In-
dex of Erectile Function; TBPE: Transurethral Bipolar 
Plasma Enucleation; TURP: Transurethral Resection 
of the Prostate. Compare to the TBPE group, ***P < 
0.001, Compare to the TBPE group before interven-
tion, ###P < 0.001, Compare to the TURP group before 
intervention, &&&P < 0.001.

= 0.410, P = 0.522). Persistent hemorrhage 
was similarly rare in both groups (1 vs. 2 cases, 



Comparative effectiveness of TUPEP and PKRP in BPH with prostatic stones

3059	 Am J Cancer Res 2025;15(7):3051-3062

Table 5. Comparison of intraoperative blood loss and hemoglobin changes
Parameter TBPE Group (n = 74 cases) TURP Group (n = 76 cases) t P Value
Intraoperative Blood Loss (mL) 121.17 ± 25.66 214.24 ± 29.10 20.757 < 0.001
Preoperative Hemoglobin (g/dL) 14.32 ± 0.74 14.47 ± 0.62 1.309 0.193
Postoperative Hemoglobin (g/dL) 12.28 ± 0.79 11.35 ± 0.93 6.619 < 0.001
Note: TBPE: Transurethral Bipolar Plasma Enucleation; TURP: Transurethral Resection of the Prostate.

Table 6. Analysis of influencing factors for clinical efficacy (IPSS scores < 8 scores)
Variable B SE Wald P OR 95% CI
TBPE surgery 2.491 0.315 62.545 < 0.001 12.074 6.513-22.386
Postoperative Complications 0.131 0.219 0.357 0.550 1.140 0.742-1.750
Constant 4.215 0.587 51.619 < 0.001 0.015 -
Note: TBPE: Transurethral Bipolar Plasma Enucleation; IPSS: International Prostate Symptom Score.

group (from 14.47 ± 0.62 to 11.35 ± 0.93  
g/dL) (t = 6.619, P < 0.001) (Table 5).

Multivariate regression analysis of factors 
influencing clinical efficacy (IPSS Score < 8)

Multivariate logistic regression identified TBPE 
surgery as an independent predictor of clinical 
efficacy (OR: 12.074; 95% CI: 6.513-22.386;  
P < 0.001) (Table 6). This suggests that pa- 
tients undergoing TBPE were significantly more 
likely to achieve an IPSS score < 8, indicating 
better symptom control compared to those 
undergoing TURP.

Discussion

The present study directly compares two of  
the most widely used surgical techniques for 
treating BPH complicated by prostatic stones: 
TBPE and TURP. Our findings indicate that TBPE 
offers considerable advantages over TURP, par-
ticularly in terms of postoperative recovery, sur-
gical efficacy, and complication rates. These 
differences may be attributed to the technical 
characteristics of each procedure, the type of 
energy utilized, and how each technique inter-
acts with the pathological features of BPH in 
the presence of prostatic stones.

One of the key findings of this study is that post-
operative recovery was significantly better in 
the TBPE group. This is consistent with previous 
reports highlighting the benefits of bipolar plas-
ma enucleation in reducing bleeding and short-
ening recovery time. The likely explanation lies 
in the use of bipolar energy in TBPE, which 
enables more precise hemostasis and minimiz-

es thermal injury to surrounding tissues. Unlike 
TURP, TBPE’s energy source allows for targeted 
tissue dissection, minimizing damage to healthy 
tissue and facilitating quicker healing [15]. This 
precision is especially critical in patients with 
prostatic stones, where accurate dissection  
is essential. Enhanced hemostasis with TBPE 
results in reduced intraoperative blood loss, 
less postoperative discomfort and pain, and a 
significantly shorter duration of catheterization 
- reported to be approximately half that of the 
TURP group.

Regarding clinical outcomes, the TBPE group 
showed superior improvements in urodynamic 
parameters, particularly in Qmax and PVR. 
These findings support the conclusion that 
TBPE more effectively relieves obstruction ca- 
used by prostatic enlargement and stones [16-
19]. The enhanced tissue removal enabled by 
bipolar energy likely contributes to more com-
plete resection of both hyperplastic prostate 
tissue and calculi, thereby improving urinary 
flow and bladder emptying. Additionally, the 
lower thermal injury and more precise excision 
of obstructive tissue may explain the more pro-
nounced improvements in LUTS, with both stor-
age and voiding symptoms showing greater 
reductions in the TBPE group. These results 
suggest that TBPE may provide more effective 
and longer-lasting symptom relief in patients 
with BPH complicated by prostatic stones com-
pared to TURP [20].

Furthermore, the TBPE group experienced sig-
nificantly fewer postoperative complications. 
Notably, the incidence of BNC was markedly 
higher in the TURP group. This finding aligns 
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with existing literature, which consistently re- 
ports higher BNC rates associated with tradi-
tional TBPE procedures (upon which TURP is 
based), especially in patients with prostatic cal-
culi. This may be due to the mechanical resec-
tion method of TBPE, which is more likely to 
cause trauma and scarring at the bladder neck. 
In contrast, the enucleation technique used in 
TBPE - employing bipolar energy - minimizes  
tissue trauma and allows for more accurate 
removal of pathological tissue, reducing the 
risk of BNC and other complications such as 
hemorrhage and ureteral obstruction [21-23]. 
These findings reinforce the favorable safety 
profile of TBPE in the surgical management of 
complex BPH cases involving prostatic stones.

Another important observation in this study 
was the comparison of intraoperative blood 
loss and postoperative changes in hemoglobin 
levels. Significantly reduced blood loss was 
observed in the TBPE group, which can be 
attributed to the superior hemostatic capability 
of bipolar energy. This reduction not only lowers 
the risk of anemia and the need for blood trans-
fusion but also promotes more rapid postoper-
ative healing. These findings are consistent 
with previous studies that have emphasized 
the hemorrhage-reducing benefits of bipolar 
plasma enucleation, particularly in BPH sur-
gery, where bleeding is a major concern [24, 
25].

Another notable finding is the recovery of se- 
xual function. Patients in the TBPE group dem-
onstrated significantly greater improvements  
in sexual function, as evidenced by increased 
IIEF scores at six months postoperatively. This 
can be explained by the reduced collateral 
damage to the neurovascular bundles sur-
rounding the prostate, a common risk associ-
ated with conventional TBPE techniques [26-
28]. TBPE, through its more precise enucleation 
technique, likely spares these vital structures, 
contributing to better preservation of sexual 
function [29, 30]. This is especially important 
for patients who place a high value on postop-
erative sexual health, underscoring one of the 
key advantages of TBPE.

The novelty of this study lies not only in the 
direct comparison between TBPE and TURP for 
treating BPH complicated by prostatic stones, 
but also in its comprehensive evaluation of clin-
ical outcomes, recovery profiles, and complica-

tion rates. While the individual efficacy of TBPE 
and TURP has been reported in prior research, 
few studies have conducted a head-to-head 
comparison in this specific patient population. 
A key finding of this study is that TBPE yields 
superior clinical outcomes - fewer complica-
tions, greater symptom relief, faster recovery, 
and better preservation of sexual function - 
without increasing operative time. These re- 
sults position TBPE as a safer, more effective, 
and minimally invasive alternative for patients 
with BPH and prostatic stones.

Despite these promising findings, this study 
has several limitations. First, its retrospective 
design may introduce selection bias. Although 
we attempted to adjust for potential confound-
ers, prospective randomized controlled trials 
are necessary to more definitively establish the 
superiority of TBPE over TURP. Second, the  
follow-up period was limited to six months, 
which may not be sufficient to assess long-term 
outcomes. Longer-term studies are needed  
to evaluate the durability of the observed 
benefits.

In conclusion, our findings suggest that TBPE 
offers several clear advantages over TURP in 
the management of BPH complicated by pros-
tatic stones. These include better postopera-
tive recovery, lower complication rates, im- 
proved surgical efficiency, and greater symp-
tom relief. This study provides valuable evi-
dence supporting TBPE as a preferred surgical 
option for this complex condition.
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