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Abstract

Purpose To identify the urodynamic parameters affecting the clinical outcomes of transurethral resection of the
prostate(TURP) surgery for patients with benign prostatic hyperplasia(BPH) by multifactor analysis and establish a regres-
sion model with diagnostic values.

Methods The medical records of patients who underwent TURP surgery for BPH between December 2018 and Septem-
ber 2021 were collected from the urology department of the Second Affiliated Hospital of Kunming Medical University,
Kunming, China. The patients’ clinical data and urodynamic parameters were collected before surgery. The urodynamic
parameters affecting surgical efficacy were identified by multifactor analysis, and a regression model with diagnostic values
was established and evaluated.

Results A total of 201 patients underwent TURP, of whom 144 had complete preoperative urodynamic data. Each urody-
namic factor was subjected to multifactor analysis, and the bladder contractility index (BCI), bladder outflow obstruction
index (BOOI), bladder residual urine, and bladder compliance (BC) were found to be independent influence factors on the
efficacy of TURP in patients with BPH. The diagnostic value of the regression model was analyzed by receiver operating
characteristics (ROC) analysis, and it was found that the AUC=0.939 (95% CI 0.886-0.972), for which the sensitivity and
specificity were 95.19% and 80%, respectively.

Conclusions The regression model had high diagnostic sensitivity and specificity in predicting the efficacy of surgery, and
the diagnostic value was higher than that of individual urodynamic factors. Therefore, BCI, BOOI, bladder residual urine,
and BC should be considered as independent influence factors on the efficacy of TURP surgery for BPH.

Keywords Benign prostatic hyperplasia (BPH) - Clinical outcomes - Influence factors - Transurethral resection of the
prostate (TURP) - Urodynamic analysis

Introduction

Transurethral resection of the prostate (TURP) is one of
the dominating therapies for patients with benign prostatic
hyperplasia (BPH) with severe lower urinary tract symptoms
(LUTS), and most patients experience significant improve-
ment in symptoms postoperatively. However, in some
patients, LUTS do not resolve after surgery. In a randomized
controlled study with a mean follow-up of 2.8 years, John H.
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Wasson et al. reported surgical failure in approximately 9.2%
patients after TURP (23/249) [1]. In another randomized
controlled study by Robert C. Flanigan et al., in which 280
BPH patients who received TURP and were followed up for
more than 5 years, a 10% failure was reported [2].
Inadequate understanding of the patient’s indications
for surgery can lead to surgical failure. Although indica-
tions for TURP surgery have been clarified in various clini-
cal guidelines and by expert consensus, whether a patient
requires TURP surgery is mainly based on assessments of
the patient’s symptoms and/or complications [3]. Subjec-
tive assessments of patient symptoms and the diversity of
causes of complications may promote the recommendation
of TURP surgery for some patients whose outcomes do
not fulfill the predictions that were made according to the
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surgical indications, thus resulting in patient dissatisfaction.
Hence, there is an urgent need for more accurate clinical
indicators to assist urologists in selecting patients with BPH
for TURP surgery, thereby improving clinical outcomes.

In recent years, researchers have applied urodynamic
analysis to determine how to manage BPH and found a cor-
relation between certain urodynamic parameters and the out-
come of surgical treatment of BPH. For instance, Mauricio
Plata et al. reported that BPH patients with detrusor under-
activity (DU) were less likely to experience alleviated LUTS
and improved quality of life after surgery and more likely
to have urinary retention [4]. Yan Zhu et al. also reported
that in patients with BPH causing bladder outlet obstruction
combined with DU, the success rate of surgery decreased
significantly [5].

However, multifactor studies comprehensively observing
the effect of different urodynamic parameters on the efficacy
of TURP are still lacking. Therefore, we intend to explore
the correlation between different urodynamic parameters and
the efficacy of TURP through multifactor analysis. We con-
structed a logistic regression model including multiple uro-
dynamic factors and explored its diagnostic value in judging
the efficacy of TURP through the ROC curve.

Materials and methods

The medical records of patients who underwent bipolar
TURP surgery for BPH performed by the same group of
urologists between December 2018 and September 2021
were collected from the Department of Urology, Second
Affiliated Hospital of Kunming Medical University, Kun-
ming, China.

Inclusion criteria: (1) Patients who underwent TURP
surgery with a clinical diagnosis of BPH; (2) patients
aged > 45 years; and (3) patients without serious surgery-
related complications.

Exclusion criteria: (1) Patients with a pathologic diag-
nosis such as prostate cancer after surgery; (2) patients
with neurological diseases, mental disorders, diabetes, or
other systemic diseases that may affect urinary control; (3)
patients with urethral stricture, bladder neck sclerosis, blad-
der stones, or other diseases that may cause bladder outlet
obstruction; (4) patients with a history of prostate, urethra,
or pelvic surgery; and (5) patients with incomplete examina-
tion data or follow-up data.

Variables and outcomes
Preoperative clinical data were collected on variables,
including age, International Prostatism Symptom Score

(IPSS) score, quality of life (QOL) score, and history of
urinary incontinence, urinary retention, diabetes mellitus,
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hypertension, smoking, and alcohol consumption. Preopera-
tive urodynamic examinations were performed by the Ger-
man Andromeda Ellipse urodynamic system, and all tests
were performed in accordance with urodynamic quality con-
trol standards [6—8]. The urodynamic parameters that were
included were as follows: residual urine, bladder compliance
(BC), bladder outflow obstruction index (BOOI), bladder
contractility index (BCI), maximum bladder capacity, maxi-
mum urine flow rate (Qmax), and unstable bladder contrac-
tion. The TURP procedure was performed by the same team
of urologists for each patient. Patients were followed up by
phone call or face-to-face conversation 3 months after sur-
gery, and postoperative IPSS scores and QOL scores were
collected during the follow-up visit. Effective surgery was
established as the ratio of postoperative IPSS to preopera-
tive IPSS at<0.5 and a postoperative QOL score higher
than the preoperative QOL score by 3 points; otherwise, the
surgery was considered invalid. A multifactor analysis was
performed to identify urodynamic factors affecting surgi-
cal efficacy, and a logistic regression model with diagnostic
value was developed and evaluated.

Statistical analysis

IBM SPSS statistical software (Version 25.0, Chicago, IL,
USA) was employed for data analysis. Data conforming to
normal distribution was expressed as mean + standard devia-
tion, and data not conforming to normal distribution was
expressed as median and quartiles. Univariate analysis was
performed by the chi-square test, and multivariate analysis
was performed by logistic regression. ROC curve analysis
was performed using Medcalc 19.6.4 software. A P-value of
less than 0.05 was considered to be statistically significant.

Results
Patient characteristics

A total of 201 patients were collected for this study, among
which three cases were excluded when their postoperative
pathological examination suggested prostate cancer, and
10 cases were lost during postoperative follow-up. Finally,
188 patients were included in this study, of which 144
patients had complete preoperative urodynamic examina-
tion data (Fig. 1). All patients were followed up at least once
after surgery, with a median follow-up time of 5 months
(3-22 months). Among the 188 patients, the median age was
67 years (interquartile range 61.25 to 74 years). In total, 75
(39.9%) had a history of urinary retention, 53 (28.2%) had a
history of urinary incontinence, 46 (24.5%) had a history of
diabetes mellitus, 87 (46.3%) had a history of hypertension,
109 (58%) had a history of smoking, and 77 (41%) had a
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Fig. 1 Flow chart of patient
enrollment

201 patients underwent TURP were
collected from December 2018 to
September 2019 in the Department of
Urology, Second Affiliated Hospital of
Kunming Medical University, Kunming,

China

Three cases were excluded because

postoperative pathological examination

suggested prostate cancer; 10 cases were
excluded because they were lost in the

the study.

188 patients were ultimately included in

postoperative follow-up.

Of the 188 patients included, 144 accepted
complete preoperative urodynamics.

history of alcohol consumption before surgery. According to
the surgical efficacy criteria of TURP, 139 cases were judged
effective and 49 cases were judged ineffective after surgery,
for a total efficacy rate of 73.94%.

Determination of predictors for the efficacy of TURP

The mean of the BCI for the 144 patients who underwent
preoperative urodynamics was 91.11 +36.47; the mean
of maximum bladder volume was 324.84 +97.48 ml; the
median of Qmax was 7.05 ml/s (interquartile range 5 to
8.98 ml/s); the median of BC was 28.95 ml/cm H,O (inter-
quartile range 12.32 to 40.97 ml/cmH,0); and the median
of bladder residual urine was 15 mL (interquartile range
0-66 ml). The threshold of the BOOI was set at 40. After
dichotomizing each urodynamic parameter by the mean,
median, or threshold, a univariate analysis was performed,
and the results showed BC (p <0.001), bladder residual
urine (p <0.001), BOOI (p <0.001), BCI (p <0.001), and
unstable contraction of bladder (p <0.001) as the independ-
ent predictors affecting the postoperative outcome of TURP
(Table 1).

Construction and validation of the multivariate
logistic regression model

Factors considered to be statistically significant in the uni-
variate analysis (p <0.05) were included in the multifactor
logistic regression analysis, for which the results are shown in
Table 2. BCI (OR =14.345,95% C12.731-75.361, p=0.002);
BOOI (OR=5.747,95% CI 1.462-22.592, p=0.012); bladder
residual urine (OR =5.489, 95% CI: 1.539-19.581, p=0.009);
and BC (OR=14.087,95% CI 3.191-62.184, p <0.001) were
independent influence factors in the efficacy of TURP sur-
gery (Table 1; Fig. 2). The omnibus test showed X>=99.827,
p<0.001. The Hosmer-Lemeshow test showed X,,>=3.251,
p=0.918. ROC analysis of the regression model revealed that
the regression model AUC=0.939 (95% CI 0.886-0.972),
with a sensitivity and specificity of 95.19% and 80%, respec-
tively (Fig. 3).
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Table 1 Urodynamic factors

affecting the efficacy of TURP
surgery (univariate analysis)

x2

Table 2 Urodynamic factors
affecting the efficacy of TURP
surgery (multivariate analysis)

( Reference Category: <28.95ml/cmH ,0)

Types Clinical Effectiveness Efficient p
Ineffective Effective group
group (n=40  (n=104 cases)
cases)
Bladder compliance(ml/cmH,0) <2895 36 36 50.00% 35.446 <0.001
>2895 4 68 94.44%
Bladder residual urine(ml) <15 9 64 87.67% 17.614 <0.001
>15 31 40 56.34%
BOOI <40 33 29 46.77% 35.146 <0.001
>40 7 75 91.46%
BCI <91.11 37 36 49.32% 38.726 <0.001
>91.11 3 68 95.77%
Maximum bladder capacity (ml) <324.84 25 46 64.79% 3.858 0.050
>324.84 15 58 79.45%
Qmax (ml/s) <17.05 22 50 69.44% 0.554 0.457
>7.05 18 54 75.00%
Unstable contractions of bladder NO 13 83 86.46% 29.094 <0.001
YES 27 21 43.75%
B SEE  Wald Sig OR 95% C.1
Lower Upper
BCI >91.11 2.663 0.846 9.903 0.002 14.345 2.731 75.361
<91.11 0 1
BOOI >40 1.749 0.698 6.268 0.012 5.747 1462 22592
<40 0 1
Bladder residual urine (ml) <15 1.703 0.649 6.886 0.009 5489 1.539 19.581
>15 0 1
Bladder compliance (ml/cmH,0) >2895 2.645 0.758 12.193 <0.001 14.087 3.191 62.184
<2895 0 1
Unstable contractions of the bladder NO 1.302 0.669 3.787 0.052 3.678 0.991 13.657
YES 0 1
Constants -3.029 0.684 19.593 0 0.048

BOOI>40.00 |
( Reference Category: <40.00)

Bladder residual urine<<15.00ml a
( Reference Category: >15.00ml)

Bladder compliance>28.95ml/cmH ,0 |

BCI>91.11 |
( Reference Category: <91.11)

Positive correlation with clinical effectiveness
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Fig.2 Forest plot analysis of urodynamic factors affecting the efficacy of TURP surgery
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Note: Sen denotes sensitivity, Spe denotes specificity

Fig.3 ROC curve analysis of the regression model

Discussion

Factors influencing the outcome of TURP surgery in
patients with BPH has been a hot topic for urologists for a
long time [9-12]. Urodynamic analysis has been applied
by some researchers in the study of factors affecting the
outcome of TURP surgery due to its ability to make an
accurate determination of bladder outlet obstruction
and impaired bladder function caused by BPH. In recent
years, different investigators have studied the relationship
between different urodynamic parameters and the out-
come of TURP surgery, and found that several urodynamic
parameters, such as BOOI, DU, and detrusor instability,
were associated with the outcome of TURP surgery. Most
of these studies have explored the relationship between
individual urodynamic parameters and surgical outcomes;
however, the combined effect of multiple urodynamic
parameters on surgical outcomes had not been fully inves-
tigated [13—16]. In addition, most of these studies were not
randomized studies, and the statistical analysis results may
be influenced by confounding factors, which would lead to
conflicting results [17-21].

Our study included multiple urodynamic parameters
and found that the following factors—BCI, BOOI, blad-
der residual urine, and BC—had independent effects on the
outcome of TURP surgery according to logistic regression
analysis, which reduced the effect of confounding factors.
Our study also established a multifactor regression model
that included multiple urodynamic indices for determining
the surgical efficacy of TURP, which no similar study has
reported before, to our knowledge.

Based on the ROC analysis, we found that when applied
individually, each independent urodynamic factor is effective
in determining surgical outcome; however, when used indi-
vidually, each factor was less efficient than when combined,
according to the regression model that combined all fac-
tors, thus suggesting that the regression model has a higher
diagnostic efficiency in determining the efficacy of TURP
surgery and deserves further investigation.

Several studies have constructed regression models that
can predict the efficacy of BPH surgery. For example, Li
et al. [22] found that patient age, BMI, duration of history of
LUTS, and prostate volume were independent influences for
postoperative urge incontinence through logistic regression
models. Ye Tian et al. [23] reported that the PR.OS.T.A.T.E.
regression model could predict the outcome of BPH sur-
gery in 2022. The main predictors of this model included
age, IPSS score, length of prostatic intravesical protrusion,
bladder wall thickness, thicknesses of the peripheral pros-
tatic zone and migrating zone. This regression model had
a diagnostic sensitivity of 70.6% and specificity of 75.6%.
Few regression models include multiple urodynamic indices
to diagnose the efficacy of TURP surgery. In our study, we
developed a regression model with urodynamic parameters
as the main independent influencing factors. The sensitivity
and specificity of this regression model for diagnosing the
efficacy of TURP surgery were 95.19% and 80%, respec-
tively. Since urodynamic results directly reflect the func-
tional changes of the lower urinary tract caused by BPH,
it can be concluded that regression models based on uro-
dynamic factors have a high value in predicting functional
outcomes such as surgical outcomes.
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However, the present study has some limitations, such as
the small number of samples, which may affect statistical
efficiency. Moreover, this study is a single-center study, and
the regression model obtained lacks validation by external
data of other centers. A multi-center study with a larger sam-
ple size is needed to explore this topic in depth.

Our findings suggest that BCI, BOOI, bladder residual
urine, and BC have independent effects on the efficacy of
TURP surgery. The regression model includes multiple uro-
dynamic indices and thus has a higher diagnostic sensitivity
and specificity in determining the efficacy of TURP surgery
than using individual factors.

Acknowledgements We thank Medjaden Inc. for scientific editing of
this manuscript.

Author contributions JY, HS, HZ: project design and development,
data analysis, and manuscript writing/editing. MD, JC, HW: data col-
lection and analysis. TL, XM, JW: project development, data analysis,
and manuscript editing.

Funding This research has no funding source.

Data availability The data used in this article have been published in
sigshare, the DOI is https://doi.org/10.6084/m9.figshare.23821374

Declarations

Conflict of interest The authors declare that they have no conflict of
interest.

Ethical approval This study was approved by the Medical Ethics Com-
mittee of the Second Affiliated Hospital of Kunming Medical Uni-
versity.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Wasson JH, Reda DJ, Bruskewitz RC, Elinson J, Keller AM,
Henderson WG (1995) A comparison of transurethral surgery
with watchful waiting for moderate symptoms of benign pros-
tatic hyperplasia. The veterans affairs cooperative study group on
transurethral resection of the Prostate. N Engl J Med 332:75-79.
https://doi.org/10.1056/NEJM199501123320202

2. Flanigan RC, Reda DJ, Wasson JH, Anderson RJ, Abdellatif M,
Bruskewitz RC (1998) 5-year outcome of surgical resection and
watchful waiting for men with moderately symptomatic benign

@ Springer

10.

11.

12.

13.

14.

15.

16.

prostatic hyperplasia: A department of veterans affairs cooperative
study. J Urol 160:12—-17. https://doi.org/10.1016/s0022-5347(01)
61979-7

Gravas S, Cornu JN, Gacci M, Gratzke C, Herrmann TRW,
Mamoulakis C et al (2022) EAU guidelines on management of
non-neurogenic male lower urinary tract symptoms (LUTS),
incl. benign prostatic obstruction (BPO), European Association
of Urology.1-112

Mauricio P, Jessica S, Carlos GT, Alejandra BB, Daniela R, Tati-
ana H et al (2021) Impact of detrusor underactivity on the post-
operative outcomes after benign prostatic enlargement surgery.
Neurourol Urodynam 40:868-875. https://doi.org/10.1002/nau.
24637

Zhu Y, Zhao YR, Zhong P, Qiao BM, Yang ZQ, Niu YJ (2021)
Detrusor underactivity influences the efficacy of TURP in patients
with BPO. Int Urol and Nephrol 53:835-841. https://doi.org/10.
1007/s11255-020-02750-1

Werner S, Paul A, Limin L, Anders M, Francesco P, Anders S et al
(2022) Good urodynamic practices: uroflowmetry, filling cystom-
etry, and pressure-flow studies. Neurourol Urodynam 21:261-274.
https://doi.org/10.1002/nau.10066

D’Ancona CAL, Gomes MJ, Rosier PFWM (2016) ICS teach-
ing module: Cystometry (basic module). Neurourol Urodynam
9999:1-4. https://doi.org/10.1002/nau.23181

Rosier PFWM, Schaefer W, Lose G, Goldman HB, Guralnick
M, Eustice S et al (2016) International continence society good
urodynamic practices and terms 2016: urodynamics, uroflowme-
try, cystometry, and pressure-flow study. Neurourol Urodynam
9999:1-18. https://doi.org/10.1002/nau.23124

Abrams P (1999) Bladder outlet obstruction index, bladder
contractility index and bladder voiding efficiency: three simple
indices to define bladder voiding function. BJU Int 84(1):14-15.
https://doi.org/10.1046/j.1464-410x.1999.00121.x

Chen X, Man Q, Wei X, Ren X, Li G, Lu Z et al (2020) Predictive
value of preoperative comprehensive evaluation on the efficacy of
HoLEP. Transl Androl Urol 9(4):1603-1610. https://doi.org/10.
21037/tau-20-504

Milonas D, Saferis V, Jievaltas M (2008) Transition zone index
and bothersomeness of voiding symptoms as predictors of early
unfavorable outcomes after transurethral resection of prostate.
Urol Int 81(4):421-426. https://doi.org/10.1159/000167840
Antunes AA, Iscaife A, Reis ST, Albertini A, Nunes MA, Lucon
AM et al (2015) Can we predict which patients will experience
resolution of detrusor overactivity after transurethral resection of
the prostate? J Urol 193(6):2028-2032. https://doi.org/10.1016/j.
juro.2014.12.095

Rintaro M, Hidehiro K, Kaname A, Takashi S, Hiroshi T, Shinobu
M et al (2002) Detrusor instabilitywith equivocal obstruction: a
predictor of unfavorable symptomatic outcomes after transurethral
prostatectomy. Neurourol Urodynam 21:444-449. https://doi.org/
10.1002/nau.10057

Zhong P, Zhao Y, Qiao B, Yang F, Zhu Y, Yang Z et al (2019)
Comparison of two numerical parameters to assess detrusor con-
tractility in prognosing short-term outcome after transurethral
resection of the prostate. Urol Int Published Online. https://doi.
org/10.1159/000503331

Rademakers KL, van Koeveringe GA, Oelke M (2016) Detrusor
underactivity in men with lower urinary tract symptoms/benign
prostatic obstruction: characterization and potential impact on
indications for surgical treatment of the prostate. Curr Opin Urol
26:3-10. https://doi.org/10.1097/MOU.0000000000000246
Gotoh M, Yoshikawa Y, Kondo AS, Kondo A, Ono Y, Ohshima S
(1999) Prognostic value of pressure-flow study in surgical treat-
ment of benign prostatic obstruction. World J Urol 17:274-278.
https://doi.org/10.1007/s003450050145


https://doi.org/10.6084/m9.figshare.23821374
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1056/NEJM199501123320202
https://doi.org/10.1016/s0022-5347(01)61979-7
https://doi.org/10.1016/s0022-5347(01)61979-7
https://doi.org/10.1002/nau.24637
https://doi.org/10.1002/nau.24637
https://doi.org/10.1007/s11255-020-02750-1
https://doi.org/10.1007/s11255-020-02750-1
https://doi.org/10.1002/nau.10066
https://doi.org/10.1002/nau.23181
https://doi.org/10.1002/nau.23124
https://doi.org/10.1046/j.1464-410x.1999.00121.x
https://doi.org/10.21037/tau-20-504
https://doi.org/10.21037/tau-20-504
https://doi.org/10.1159/000167840
https://doi.org/10.1016/j.juro.2014.12.095
https://doi.org/10.1016/j.juro.2014.12.095
https://doi.org/10.1002/nau.10057
https://doi.org/10.1002/nau.10057
https://doi.org/10.1159/000503331
https://doi.org/10.1159/000503331
https://doi.org/10.1097/MOU.0000000000000246
https://doi.org/10.1007/s003450050145

World Journal of Urology (2023) 41:3679-3685

3685

17.

18.

19.

20.

21.

Abdelhakim MA, Rammah A, Abozamel AH, EI-Sheikh MG,
Abdelazeem MS, Abdallah SM et al (2020) Does detrusor under-
activity affect the results of transurethral resection of prostate?
Int Urol Nephrol Published Online. https://doi.org/10.1007/
$11255-020-02669-7

Thomas D, Zorn KC, Zaidi N, Chen SA, Zhang Y, Te A et al
(2019) Does urodynamics predict voiding after benign prostatic
hyperplasia surgery in patients with detrusor underactivity? Asian
J Urol 6:264-2609. https://doi.org/10.1016/j.ajur.2018.12.005
Kim M, Jeong CW, Oh SJ (2018) Effect of urodynamic preopera-
tive detrusor overactivity on the outcomes of transurethral sur-
gery in patients with male bladder outlet obstruction: a systematic
review and meta-analysis. World J Urol Published Online. https://
doi.org/10.1007/s00345-018-2402-8

Wada N, Kikuchi D, Tateoka J, Abe N, Banjo H, Tsuchida M
et al (2019) Long-term symptomatic outcome after transurethral
resection of the prostate: a urodynamics-based assessment. Int J
Uro 126(11):1071-1075 https://doi.org/10.1111/iju.14104
Rubilotta E, Balzarro M, Gubbiotti M, Antonelli A (2020) Out-
comes of transurethral resection of the prostate in unobstructed

22.

23.

patients with concomitant detrusor underactivity. Neurourol Uro-
dynam 39(8):2179-2185. https://doi.org/10.1002/nau.24470

Li X, He F, Huang C, Zhang L, Liu Q, Jian S (2021) Develop-
ment and validation of a nomogram for predicting early stress
urinary incontinence following endoscopic enucleation of the
prostate. World J Urol 39:3447-3453. https://doi.org/10.1007/
$00345-021-03592-x

Tian Y, Zhang H, Cao Y, Yang L, Luo G (2022) The
P.R.OS.T.A.T.E Nomogram for the preoperative prediction of
clinical efficacy of transurethral resection of the prostate in benign
prostatic hyperplasia patients. Clin Interv Aging 17:845-855.
https://doi.org/10.2147/CIA.S365282

Publisher's Note Springer Nature remains neutral with regard to

jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1007/s11255-020-02669-7
https://doi.org/10.1007/s11255-020-02669-7
https://doi.org/10.1016/j.ajur.2018.12.005
https://doi.org/10.1007/s00345-018-2402-8
https://doi.org/10.1007/s00345-018-2402-8
https://doi.org/10.1111/iju.14104
https://doi.org/10.1002/nau.24470
https://doi.org/10.1007/s00345-021-03592-x
https://doi.org/10.1007/s00345-021-03592-x
https://doi.org/10.2147/CIA.S365282

	The influence of preoperative urodynamic parameters on clinical results in patients with benign prostatic hyperplasia after transurethral resection of the prostate
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Introduction
	Materials and methods
	Variables and outcomes
	Statistical analysis

	Results
	Patient characteristics
	Determination of predictors for the efficacy of TURP
	Construction and validation of the multivariate logistic regression model

	Discussion
	Acknowledgements 
	References




