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Abstract

Background: Prostatic bladder outlet obstruction (BOO) is frequently associated with de-trusor overactivity (DO) and reduced quality of life
(QoL). Transurethral resection of the prostate (TURP) and pharmacological treatments (antimuscarinics, $3-agonists, al-antagonists) are
commonly used to alleviate BOO-related symptoms, yet comparative outcome data are limited. Surgery is the most invasive option for the
treatment of male BOO causing irreversible functional and anatomical changes. To maximize the treatment effect and minimize the expected
complications, appropriate selection of the surgical indication is crucial.

Methods: In this retrospective pilot study, we analyzed urodynamic parameters and International Prostate Symptom Score (IPSS/QoL)
questionnaires in 19 men with non-neurogenic DO and BOO treated at two Swiss tertiary care hospitals between January 2019 and May 2022.
Patients underwent either TURP (n=10) or pharmacological therapy (n=9). Results: Both groups showed a reduction in maximum detrusor
pressure (p=0.01) and an increase in maximum cystometric capacity (TURP: p=0.04; pharmacological treatment: p=0.02). Bladder compliance
improved in the pharmacological treatment group (p=0.03) only. TURP was associated with significant improvements in IPSS (p=0.03), QoL
(p=0.04), incontinence (p=0.03), post-void residual volume (p=0.04), maximum flow rate (p=0.03) and reduced medication use (p=0.01).

Conclusions: Our pilot data indicates that both TURP and pharmacological treatment may improve urodynamic outcomes in men with non-
neurological DO and BOO. Given the small sample size and retrospective design, prospective randomized trials are needed to further explore this
clinical topic.
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Abbreviations: BOO: Bladder Outlet Obstruction; BOOI: Bladder Outlet Obstruction Index; BPH: Benign Prostatic Hyperplasia; DO: Detrusor
Overactivity; ICS: International Continence Society; IPSS: International Prostate Symptom Score; KSA: Cantonal Hospital Aarau; KSBL: Cantonal
Hospital Baselland; LUTS: Lower Urinary Tract Symptoms; MCC: Maximum Cystometric Capacity; pDetmax: Maximum Detrusor Pressure; pDet
Qmax: Maximum Detrusor Pressure During Maximal Flow; PFS: Pressure-Flow Study; PSA: Prostate-Specific Antigen; PVR: Post-Void Residual;
Qmax: Maximum Flow Rate; QoL: Quality of Life; TURP: Transurethral Resection Of Prostate; UDS: Urodynamic Study; UUI Urinary Urge
Incontinence; VV: Voided Volume

Introduction
DO is characterized by involuntary detrusor contractions during

Bladder outlet obstruction (BOO) is one of the most common the storage phase and is often associated with overactive bladder

urological problems in aging men and is most often caused by
benign prostatic hyperplasia (BPH).BOO is de-fined as obstruction
during voiding, characterized by increasing detrusor pressure and

syndrome. It may present with or without urgency urinary
incontinence (UUI), usually with increased daytime frequency and

nocturia [1]. Many affected patients additionally exhibit elevated
reduced urinary flow rate and is usually diagnosed by invasive

pressure-flow studies [1]. The extent of BOO is independently
associated with the prevalence of detrusor overactivity (DO) [2,3].

bladder storage pressures, which may potentially impair upper
urinary tract function [4].
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These patho-physiological changes frequently result in lower
urinary tract symptoms (LUTS), which are highly prevalent in
older men and can markedly impair quality of life (QoL) [1,5].
To preserve urinary tract function and improve QoL in men
with non-neurogenic DO and BOO, guidelines recommend either
surgical or pharmacological treatment [5]. Among surgical
options, transurethral resection of the prostate (TURP) is a well-
established procedure aimed at reducing BOO and improving
LUTS regardless of the presence of DO [6,7]. Conversely, further
authors reported that DO did not improve following surgery, as
as-sassed by long-term follow-up of urodynamic parameters [8,9].
Similarly, additional studies have noted that TURP can negatively
affect storage symptoms, despite an improvement in voiding
function [10,11]. Importantly, the effect of TURP on DO itself
has not been sufficiently investigated. Moreover, the persistence
of storage symptoms and worsening of urinary incontinence
post-TURP in patients with high maximum detrusor pressure
(pDetmax) remains a key concern among practicing urologists
[9,12].

Incontinence can substantially diminish QoL, potentially
offsetting the initial therapeutic gains. Be-cause TURP is an
irreversible procedure [13], the risk of such complications often
prompts consideration of less invasive alternatives, particularly
pharmacological treatment with antimuscarinics, 3-agonists,
al-antagonists, and/or 5a-reductase inhibitors. Antimuscarinics
and (3-agonists, in particular, have demonstrated efficacy in
alleviating storage symptoms and improving quality of life (QoL)
[14,15], and several studies have indicated additional benefits
from combining them with al-antagonists [16,17]. However, in
some patients with non-neurogenic lower urinary tract symptoms
(LUTS), pharmacological treatment may not be effective [18].
Nonetheless, comparative evidence directly guiding the choice
between surgical intervention and continued pharmacological
therapy is limited.

Many men with BOO and DO are already receiving
pharmacological treatment when further therapeutic decisions
are required. In such cases, urologists may choose to continue
medication or proceed to TURP. However, both clinicians and
patients often lack clear guidance in making this decision, due
to conflicting evidence and limited comparative data on which
approach yields better outcomes. Against this background, our
objective was to retrospectively investigate the therapeutic
effects of both treatment strategies on the QoL and urodynamic
parameters in this patient group, with the aim of supporting
evidence-based treatment decisions in clinical practice. To achieve
this, we conducted a retrospective pilot study as a preliminary
step toward a prospective trial designed to more definitively
address this clinical question.
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Materials and Methods
Study Design

Weconductedanexploratoryretrospective pilotstudyenrolling
patients with non-neurogenic LUTS exhibiting impaired QoL while
undergoing pharmacological treatment with antimuscarinics, $3-
agonists, al-antagonists, and/or 5a-reductase inhibitors. These
patients were referred for urodynamic studies (UDS) to evaluate
their storage and voiding function between January 2019 and
May 2022 at two tertiary care hospitals in Switzerland: Cantonal
Hospital Aarau (KSA) and Cantonal Hospital Baselland (KSBL).
Data was collected from the institutional clinical information
system of the respective hospitals. Ethics committee approval was
obtained in accordance with local regulations (Ethikkommission
Nordwest- und Zentralschweiz, BASEC-Nr. 2022-01972).

Patient Selection

Using data from the institutional clinical information system
of KSA and KSBL, 1079 patients were screened for eligibility to
this study. To be included, patients had to be male and diagnosed
with DO at baseline, characterized by high detrusor storage
pressures (pDetmax) of >30 cmH20. Moreover, patients had to
have an equivocal or obstructed micturition profile characterized
by a bladder outlet obstruction index (BOOI) of 20-40 or >40, in
accordance with the guidelines of the International Continence
Society (ICS) [15].

BOOI was calculated by subtracting the double maximum flow
rate (Qmax) from the pDetmax (BOOI=pDetQmax - 2*Qmax). BOOI
is a critical metric in urology for diagnosing, assessing severity,
and guiding the management of BOO. Patients were excluded
from the study population if their datasets were incomplete at the
time of examination (see procedure). Further exclusion criteria
comprised any neurological dysfunction affecting disease his-tory,
conditions causing BOO other than BPH, prior history of prostate
surgery, bladder stones, acute or chronic urinary tract infections,
and malignancies of the prostate, bladder, or rectum (Figure 1).

Procedure

19 patients qualified for this retrospective analysis as their
patient records featured a complete dataset of the required
workups and interventions as displayed in Figure 1. These
records comprised a standard urological workup, which included
assessment of their medical history, digital rectal examination,
prostate-specific antigen (PSA) testing, urine sediment analysis,
urine culture, and flexible cystoscopy with urine cytology to
evaluate for other potential urological conditions contributing to
LUTS.
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Figure 1: Overview of study procedure. Patients underwent baseline UDS (UDS 1) and IPSS/QoL assessment before treatment (TURP
or further pharmacological treatment). 3-6 months after the respective interventions, UDS (UDS 2) and IPSS/QoL were evaluated again.
UDS = Urodynamic study, TURP = Transurethral resection of prostate, IPPS = International Prostate Symptom Score, QoL = Quality of life.
\ J

Those patients with non-neurogenic LUTS with high
detrusor storage pressures and BOO had undergone a baseline
UDS assessment (UDS 1) and completed the first IPSS/
QoL questionnaire. 14 of 19 patients were already receiving
pharmacological treatment at baseline. In 5 patients the therapy
was discontinued prior to UDS 1, due to ineffectiveness or reported
side effects. Due to the exploratory and retrospective nature of
this study, a standardized protocol for medication administration
was not implemented. Patients were treated exclusively with
oral antimuscarinics and/or mirabegron for DO, as well as alpha-
blockers with or without dutasteride for the management of BOO.

Patients who continued on pharmacological treatment had
their medications adjusted and formed the pharmacological
treatment group, while those referred for surgery underwent
underwent TURP. Afterwards, patients underwent another UDS
(UDS 2), to check if the high detrusor storage pressures had de-
creased and completed a second round of IPSS/QoL. The presence
of patient-reported in-continence also had to be assessed when
recording medical history prior to UDS 1 and 2. No incontinence-
specific questionnaires needed to be utilized. The allocation to
either TURP or pharmacological therapy was decided through
shared decision-making between the patient and the consultant
urologist, based on UDS 1. Both options were discussed without
predefined allocation criteria, focusing on reducing DO and
BOO. Owing to the retrospective study design, no further details
regarding the decision-making were available.

Urodynamic Testing

As the gold standard for assessing bladder function, in
particular DO and BOO, invasive UDS was used in this study
[4,12]. The UDS at baseline (UDS 1) and after treatment (UDS
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2) comprised both free uroflowmetry and invasive UDS. Filling
cystometry was used to evaluate bladder storage function.
Detrusor storage pressure (pDetmax) was recorded as an
indicator of DO. The first occurrence of DO (1st DO) was noted and
defined as the initial involuntary detrusor contraction observed
during bladder filling. Bladder compliance was calculated as the
change in bladder volume divided by the corresponding change
in de-trusor pressure, and the maximum cystometric capacity
(MCC) was determined as the bladder volume at which the patient
reported a strong desire to void or at which urinary leakage
occurred.

Following the filling phase, a pressure-flow study (PFS)
was conducted to assess voiding function. Parameters analyzed
included detrusor voiding pressure (pDetmax), the detrusor
pressure at the time of maximum urinary flow (pDetQmax),
Qmax, and the voided volume (VV). Post-void residual (PVR)
was measured by emptying the bladder using a hydrophilic
male Nelaton catheter prior to initiating UDS. A specialized
neu-ro-urologist conducted all UDS in a sitting position using a
multichannel water-filling urodynamic system (Sedia®, Givisiez,
Switzerland). The urodynamic testing procedure was performed
in accordance with the standards of the International Continence
Society (ICS) [19].

IPSS and QoL Assessment

Symptom severity and QoL were assessed using the
International Prostate Symptom Score (IPSS) with its 7 questions
covering frequency, nocturia, weak urinary stream, hesitancy,
intermittence, incomplete emptying, and urgency, as well as 1
additional question on QoL. IPSS results were evaluated according
to the American Urological Association [20].
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Figure 2: The use of medications in both study groups before and after the respective intervention. Blue bars indicate the number of patients
under antimuscarinics/B3-agonists. Green bars indicate the number of patients under a1-antagonists. A statistically significant reduction in
the use of regular medication was shown after TURP (p=0.01). TURP = transurethral resection of the prostate, n = number of patients, p =
p-value.
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Figure 3: IPSS, QoL and UUI at baseline and after the respective interventions (TURP or pharmacological treatment). TURP surgery
improved all parameters significantly while pharmaco-logical treatment showed no significant improvement. Left y-axis: Questionnaire
scores. Right y-axis: Number of patients with self-reported urgency urinary incontinence (UUI). IPSS = Inter-national prostate symptom
score, QoL = Quality of life, TURP = Transurethral resection of the prostate, n = Number of patients, p= p-value.
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Statistical Analysis The Mann-Whitney U test for independent variables was utilized to
analyze differences in urodynamic parameters between the TURP
and pharmacological treatment group. The Wilcoxon signed-rank
test for dependent variables was utilized to analyze differences in
urodynamic parameters before and after the intervention for the
TURP and pharmacological treatment group, respectively.

Statistical analysis was performed using SPSS software (IBM
Corp. Released 2016. IBM SPSS Statistics for Windows, Version
24.0. Armonk, NY: IBM Corp.). Given the small sample size of this
retrospective pilot study, nonparametric testing was employed.
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For binary categorical variables, McNemar’s test (with-in-
group) and Fisher’s exact test (between-group) were applied. All
tests were two-sided, and statistical significance was considered at
p < 0.05. In addition to p-values, effect sizes with 95% confidence
intervals (CIs) were calculated. For Wilcoxon signed-rank tests,
rank-biserial correlations (RBC) were reported; for Mann-
Whitney U tests, Cliff’s delta (8); and for categorical outcomes,
odds ratios (OR) with exact 95% Cls. As an exploratory sensitivity
analysis, multivariable models were applied: per-mutation-based
ANCOVA for continuous outcomes and logistic regression for
binary outcomes, adjusting for age, prostate volume, and PSA.

Results

Patient Characteristics

the inclusion criteria and completed UDS as well as the IPSS/
QoL questionnaire before and after the respective treatment
intervention. Of those 19 patients, 10 underwent TURP, while 9
continued a pharmacological treatment (Figure 1). At baseline
(UDS 1), detrusor storage pressure (pDetmax) in 18 patients were
>40 cmH20, while 1 patienthad a pDetmax of >30 cmH20. Further
baseline data, clinical results, and urodynamic parameters before
and after the respective treatments in both groups are de-tailed
in Table 1. Only PVR was significantly higher in the TURP group
compared to the pharmacological treatment group (p=0.03).
Incontinence events were more prevalent in the TURP group,
with 7 out of 10 patients (70%) reporting such events, compared
to 3 out of 9 patients (33%) in the pharmacological treatment
group. However, this difference was not statistically significant
at baseline (p=0.12). All other parameters exhibited differences,

We identified a small sample size of 19 patients who fitted

Table 1: Baseline characteristics and group comparison of surgical and pharmacological treatment.

though these were not statistically significant.

Transurethral rese_ctllg;l of the prostate (N Pharmacological treatment (N = 9)
Baseline after treatment Baseline after treat-
ment
p-value
Mean + SD Mean + SD Mean + SD Mean + SD value | p-value* -value**
(range) (range) (range) (range) P P P
Urodynamic study - cystometry
First detrusor overactivity | 336.5 + 135.6 | 305.0 +152.3 (0 221.7 £144.1 | 265.0+152.0
(DO) (ml) (170 - 645) - 560) 0.67 (105 - 510) (0 - 590) 011 0.06 0.41
Bladder compliance (ml/ | 133.8 +85.4 162.0 £80.5 (60 943 +66.0 (50 | 182.4+137.3
cmH20) (28 - 320) - 340) 0.68 ~250) (30-450) | 003 0.22 0.74
Max. cystometric capacity | 454.0 + 189.2 513.0 £ 145.3 0.04 308.0 £189.0 | 441.7+2189 0.02 0.05 01
(MCC) (ml) (220-780) (340-720) ' (150 - 660) (235-970) ’ ' ’
Detrusor storage pressure | 77.8+26.6 352+275(2- 102.2+38.3 45.8+33.9 (2
(pDetmax) (cmH20) (30 - 116) 80) 0.01 (45 - 155) -90) 0.01 0.13 044
Urodynamic study - pressure-flow-study
90 +28 (59 - 51.7 £10.2 (38 118+ 5 (48 - 89.7+£32.3
pDetmax (cmH20) 150) 70 0.005 188) (40 - 145) 0.12 0.22 0.005
76.1 £16.5 40.3+13.6 (10 91.1 £37.0 (44 75.9 £ 23.6
pDet Qmax (cmH20) (59 107) ~63) 0.005 146) (38-100) 0.14 0.44 0.004
55+3.2(2 7.6+42(3- 7.1+32(3
Qmax (ml/s) 13 12.6 +6.6 (6-26) | 0.01 15) C12) 0.57 0.22 0.03
66.3+19.1 21.2+17.1(0- 76.0 +43.1 (22 58.6 +25.9
BOOI (43 - 101) 59) 0.01 136) (28 - 94) 0.07 0.81 0.002
. 236.0+76.0 | 330.5+141.4(70 230.6 £193.0 272.6 £159.8
Voided volume (ml) (125 - 355) ~550) 0.06 (70 - 570) (78 - 565) 0.17 0.27 0.41
Clinical parameters
68.9 +8.7 60.7 + 8.6 (46.5
Age (years) (54.9 - 79.4) ; ; - 72.15 ; ; 0.07 ¥
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Prostate volume (ml) 35 f ég)(zo - - 23'2_i580'§’ (20 - - 0.41 ES
PSA (ug/1) 1.8 %31..;)(0.4 ) i 1.8 *?r62..62)(0.4 i ) 022 s
PSS 15'0_1'22')6 O 92:540-17) | 003 13'2_i;§j8 * 99_*;3? @ 1 19 0.32 0.94
QoL 34t ;)2 1 19+14(0-5) 004 | 32:10(2-5) | 7* ;)5 @ oss 0.6 0.15
Qmax (ml/s) 9'1_i252‘§; 6 | 160+7.0(8-30) | 003 10'4_*23")2 (4 12'8_22‘)9 ¢ s 0.29 0.18
Post-void r[tre;li;iual (PVR) 9(%5_ : gg;) 29.4 : ggf O- | o4 | 283 : 02)55:7 - 24.0_t7305;.6 O] o079 0.03 067
Urinary ‘E{j‘%”&‘;mi“ence 7 (70%) 1(10%) 0.03 3 (33%) 3 (33%) 1 0.12 0.225

*Pertains to the statistical difference between values at baseline (surgical vs pharmacological), ** pertains to the statistical difference between
values after treatment (surgical vs pharmacological),  values not measured. SD= Standard deviation, PSA= Prostate-specific antigen, Qmax=
Maximum flow rate, Pdetmax= Maximum detrusor pressure during voiding, PdetQmax= Maximum detrusor pressure during maximal flow, BOOI=
Bladder outlet obstruction index. #Additional table of effect sizes is presented in Supplementary Table 1.

In exploratory multivariable models adjusted for age, prostate
volume, and PSA, the re-duction in BOOI following TURP remained
robust (adjusted effect -37.7; 95% CI -57.2 - -20.0; permutation
p = 0.002; see Suppl. Tab. 1). For detrusor voiding pressure
(pDetmax), IPSS, QoL, and Qmax, adjusted analyses did not yield
statistically significant be-tween-group differences. However, the
point estimates were consistent in direction with the unadjusted
findings, albeit with wide confidence intervals reflecting the small
sample size. For UUI, multivariable logistic regression models
were limited due to low event counts. Therefore, we primarily
report McNemar’s test and exact odds ratios. Regarding prior
pharmacological treatments at UDS 1, 14 out of 19 patients were
treated with al-antagonists (n=12) or a combined therapy that
included 5a-reductase inhibitors (Dutasteride, n=2). Among
these 14 patients, 5 were additionally receiving an antimuscarinic
drug (Trospium chloride, n=3; Fesoterodine, n=1) or a $3-agonist
(Mirabegron, n=1).

Urodynamic Parameters

Results from UDS 1 and 2 were used to compare changes
in urodynamic parameters after the respective treatments
(TURP vs. pharmacological treatment, Table 1, Suppl. Table 1).
DO, particularly high detrusor storage pressures (pDetmax),
decreased significantly in both groups (p=0.01 each), with a more
pronounced decrease observed under pharmacological treatment.
Furthermore, MCC increased significantly in both groups (TURP
p=0.04; pharmacological treatment p=0.02). We also observed
a significant increase in bladder compliance (p=0.03) in the
pharmacological treatment group, while no significant change was
observed after TURP (p=0.68). In the PFS, the BOOI decreased and
Qmax increased significantly after TURP (p=0.01). These findings
are strengthened by effect size calculation for Max detrusor

555769. DOI:  10.19080/JOJUN.2025.09.555769

pressure amplitude (pDetmax) and BOOI reduction after TURP
being -0.93 -1.00 to -0.64, 95% CI) and -0.96 (-1.00 to -0.78, 95%
CI), respectively. Medication use also declined significantly after
TURP (p=0.01) (Figure 2).

IPSS and QoL

Both the IPSS and QoL improved significantly following TURP
(p=0.03 and 0.04, respectively) with a mean IPSS reduction of 6
points (40%) and a QoL reduction of 1 point (33.3%) (Figure 3).1In
contrast, pharmacological treatment did not produce measurable
improvement, remaining unchanged compared to baseline. After
TURP, pre-interventional UUI resolved in 6 out of 7 patients who
had reported UUI at baseline (p=0.03, 86%). However, no change
in UUI was observed under pharmacological treatment. PVR
also decreased significantly after TURP (p=0.04) but remained
unchanged with pharmacological treatment.

Discussion

This pilot study is exploratory in nature and represents the
first attempt to investigate clinical and functional outcomes
comparing surgical (TURP) and pharmacological treatments for
prostatic BOO in non-neurological patients with high detrusor
storage pres-sures. Both treatment approaches have previously
been reported to be effective in alleviating LUTS [16,21,22]. Since
there are no head-to-head studies in this patient population,
clinicians and patients often struggle when trying to determine the
potentially best option. Our retrospective pilot study showed that
both TURP and continued adjusted pharmaco-logical treatment
appeared to significantly reduce DO, in accordance with published
literature [22].

The observed improvements in detrusor storage pressure
(pDetmax) and MCC in both groups were consistent with previous
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reports [16,21,23]. Although bladder compliance did not play a
role in therapeutic decision-making, we calculated it to better
delineate any pre-existing structural changes in the bladder.
Bladder compliance in both groups fell within normal ranges
before and after each respective therapy (>20 mL/cmH20), which
may be attributed to the expected normal bladder compliance
in our relatively healthy and non-neurological patient subset.
Nonetheless, we observed a significant increase in blad-der
compliance after pharmacological treatment compared to TURP.
Our results following TURP contrast with findings from other
studies that reported significant improvements in bladder
compliance after the procedure [23,24].

This discrepancy may be attributed to the older age of
patients in the TURP group, who are more likely to exhibit
structural changes in the detrusor muscle [25]. However, given the
retrospective design, small sample size, and potential selection
biases, these findings have to be interpreted with the utmost
caution.

In our dataset, voiding parameters (pDetmax, pDetQmax,
Qmax, and BOOI) improved significantly after TURP compared
to pharmacological treatment. BOOI demonstrated the strongest
treatment effects, with large effect sizes with RBC at -0.96. This
supports the clinical relevance of these parameters, reinforcing
TURP as the intervention with the most robust impact on detrusor
pressure and outlet obstruction. Importantly, exploratory
multivariable models adjusting for age, prostate volume, and PSA
confirmed the robustness of these findings for TURP, supporting
that the observed changes were not simply due to baseline
disparities.

Interestingly, PVR reduced significantly after both procedures,
which may indicate that the use of detrusor-sedating medication
in such patients does not in-herently lead to increased PVR, as
is generally assumed, and that alpha blockers improve voiding
function [14,21]. Besides improvements in the urodynamic
parameters, TURP also ameliorated incontinence for 6 out of
7 affected patients in our cohort. This finding contrasts with
previous reports describing a risk of worsening incontinence after
TURP in patients with BOO and DO [12]. Possible explanations
for this discrepancy include patient characteristics (cohort of
neurologically healthy individuals), the surgical technique, and
the relatively short follow-up period. Nevertheless, the number
of affected patients was very small, and chance findings cannot
be excluded. TURP also significantly improved IPSS and QoL in
our patient cohort. On the other hand, there was no effect on
incontinence, IPSS, and QoL in the cohort with pharmacological
treatment. Thus, the data of this retrospective pilot study may
suggest limited efficacy of pharmacological treatment on the QoL
of patients with previously restricted QoL due to persistent LUTS
and urodynamically proven DO and BOO.

Strengths and Limitations

Exploratory multivariable analyses confirmed that the
reduction in BOOI after TURP remained robust after adjustment
for age, prostate volume, and PSA, indicating independence from
potential confounding. In contrast, effect estimates for voiding
parameters (pDetmax, IPSS, QoL, and Qmax) were attenuated after
adjustment and did not remain statistically significant, which is
expected given the small sample size and baseline heterogeneity.
These findings support prioritizing BOOI as robust objective
endpoints for future trials and underline the need for larger
randomized RCTs with prespecified covariate adjustment. This
study has several important limitations. First, it is retrospective
in nature and subject to selection bias, as no randomization or
matching was performed.

This undermines comparability of groups and limits
interpretability of results. Moreover, most patients were already
receiving pharmacological therapy at baseline, and the decision
to continue medication or to proceed with TURP could not be
reconstructed in detail. Second, to en-hance comparability, we
limited our dataset to patients exhibiting the aforementioned
clinical and functional characteristics, which inevitably led to a
very low patient sample for this pilot study. Third, pharmacological
regiment were not standardized but varied individually, reflecting
real-world practice. Finally, the relatively short follow-up period
restricts conclusions about long-term outcomes. Taken together,
these factors constrain the generalizability of our findings.

Conclusions and Future Directions

Our study suggests that TURP improves both QoL and
urodynamic parameters compared to pharmacological therapy.
These results should be interpreted with caution due to the
study’s limitations. Given that this analysis was conducted as an
explorative pilot study, we strongly advocate for an appropriately
powered and sampled randomized controlled trial to either
support or refute our preliminary conclusions. Future study
designs of randomized controlled trial could incorporate objective
primary outcomes, such as BOOI or symptom-based measures,
such as the IPSS/QoL. Assuming 1:1 randomization with 80%
power and a two-sided alpha level of 0.05, as well as an expected
attrition rate of 10%, we calculated the required sample size
based on the observed standard deviations in our cohort.

Accordingly, 70 patients would be required to detect a
reduction 220 in BOOI and 102 patients to detect a 23 points
difference in IPSS. A pragmatic design could combine these
approaches in a single study, with an interim analysis at n = 70
and appropriate adjustments for alpha spending. The follow-
up period should range from 6 to 12 months to capture both
the immediate and sustained effects of treatment on symptoms
and urodynamic parameters. Furthermore, patients should
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ideally discontinue pharmacological therapy prior to entering
the study, as heterogeneity in prior medication use complicates
interpretation.

Supplementary Materials:

Supplementary Table 1: Complete variables with effect sizes
- additional details related to Table 1.
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