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The Predictive Factor for Favorable Outcome after Surgical Treatment of
Benign Prostate Hyperplasia Performed by Young Urologist: Is Surgical
Modality Important in Beginner Urologists?

Ki Hong Kim, Hee Jo Yang, Youn Soo Jeon

Department of Urology, Soonchunhyang University Cheonan Hospital, Soonchunhyang University College of Medicine, Cheonan, Korea

Objective: To identify predictive factors for favorable outcomes after surgical treatments that were performed by beginner urolo-
gists in patients with benign prostate hyperplasia (BPH), we retrospectively evaluated outcomes after holmium laser enucleation of
the prostate (HoLEP) and transurethral resection of prostate (TURP) that were performed by two young urologists.

Methods: Of 80 patients who were treated with HoLEP or TURP, 31 (HoLEP) and 36 (TURP) patients who were followed up for
3 months were enrolled in this study. Preoperative and perioperative variables were evaluated to identify predictive factors for fa-
vorable outcome after surgical treatment for BPH.

Results: At 3 months postoperative after HOLEP or TURP, the median decrease in International Prostate Symptom Score (IPSS) was
13.0. Patients whose IPSS decreased by over 13 points were categorized into a favorable response group after HoLEP or TURP. Uni-
variate and multivariate logistic regression analyses were performed to identify predictors of favorable outcomes at 3 months after
HoLEP or TURP, and the preoperative IPSS was identified as an independent predictor for favorable outcomes.

Conclusion: When young urologists plan to perform surgical treatment for BPH, they should consider that the severity of symp-

toms is the most important factor for favorable outcomes. The type of surgical modality for managing BPH is less important.
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INTRODUCTION

Transurethral resection of prostate (TURP) has been the gold
standard for surgical treatment of lower urinary tract symptoms
due to benign prostate hyperplasia (BPH) [1]. However, since hol-
mium laser enucleation of the prostate (HoLEP) was introduced as
the treatment for benign prostatic hyperplasia (BPH) [2], several
clinicians have suggested that HOLEP could replace TURP as the
current gold standard for the treatment of BPH [3].

While it has been reported that HOLEP is an admirable chal-
lenger of TURP [4,5], several clinicians hesitate to perform HoLEP
because of its steep learning curve [6-11]. In addition, most young
beginner urologists agonize over selecting HoLEP as a surgical
modality for BPH, because most previous reports on the learning

curve associated with HoLEP included only expert surgeons. To

the best of our knowledge, there is no comparative study in young-
er urologists regarding their learning curve for TURP and HoLEP.
For this reason, the factors that should be considered for proper
patient selection and surgical modality should be determined for
young beginner urologists who decide to perform surgical treat-
ment for BPH.

Authors have attempted to identify predictive factors for favor-
able outcome after HOLEP and TURP that were performed by young
beginner urologists in BPH, and tried to investigate whether sur-

gical modality is an important factor.

MATERIALS AND METHODS

1. Procedure

Two young urologists performed surgical treatment for BPH af-

Correspondence to: Youn Soo Jeon

Department of Urology, Soonchunhyang University Cheonan Hospital, Soonchunhyang University College of Medicine,

31 Suncheonhyang 6-gil, Dongnam-gu, Cheonan 31151, Korea
Tel: +82-41-570-2275, Fax: +82-41-592-3814, E-mail: ysurol@schme.ac kr
Received: Oct. 19, 2021 / Accepted after revision: Nov. 10, 2021

This is an Open Access article distributed under the terms of the
Creative Commons Attribution Non-Commercial License
(https://creativecommons.org/licenses/by-nc/4.0/).

55



KimKH, etal. * The Severity of Symptom for Prognosis

ter completing fellowship training for 2 years. HJY performed only
HoLEP as the modality for surgical treatment of BPH, and KHK
performed only TURP in all cases.

A 72-W OmniPulse (Trimedyne Inc., Irvine, CA, USA) was
used for the HoLEP, and the energy source consisted of a 72-W
holmium: yttrium aluminum garnet laser with a 550-pm laser fi-
ber. Enucleated prostatic tissue was removed using transurethral
morcellation by use of a mechanical morcellator (Richard Wolf,
Knittlingen, Germany) that was introduced through an offset rig-
id nephroscope. In cases of TURP, a standard Richard Wolf recto-
scope and working elements were used, and a bipolar technique

was applied in all TURP cases.

2. Patients

Forty consecutive patients who were treated with HoLEP by
H.J.Y. and TURP by K.H.K. for BPH were included in this study.
HoLEP cases were performed between June 2014 and November
2016, and TURP cases were performed between April 2016 and
March 2017. Of 80 patients who were treated with HOLEP or TURP,
31 (HoLEP) and 36 (TURP) patients who were followed up to
3 months were enrolled in this study. After receiving institutional
review board approval (IRB approval no., 2017-07-022), we con-
ducted a retrospective chart review of 31 (HoLEP) and 36 (TURP)
patients. The requirement for informed consent from individual
patients was omitted because of the retrospective design of this

study.

3. Clinical data and statistical analysis

Age at time of surgery, body mass index, surgical modality for
BPH, medical history, preoperative prostate specific antigen (PSA),
International Prostate Symptom Score (IPSS), quality of life (QoL)
score, the maximum urinary flow rate (Qmax), post-void residual
urine volume, total prostate volume, transition zone volume, and
history of acute urinary retention were estimated as preoperative
variables for analysis, and weight of resected tissue, operative time,
volume of resected tissue, resection speed, resected ratio, catheter-
ization duration, and hospital days were used as perioperative vari-
ables. Resection speed was defined as the total amount of removed
tissue after TURP or HOLEP in gm divided by total operative time
in minutes [12], and resected ratio was defined as volume of resect-
ed tissue divided by preoperative transition zone volume. Serum
PSA for all included patients was assayed with a Cobas-e411 sys-

tem (Roche Diagnostics, Rotkreuz, Switzerland), and prostate vol-
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ume and transition-zone volume were estimated from transrectal
ultrasound (TRUS) results using the prolate ellipsoid formula. IPSS,
QoL score, and Qmax, which were evaluated at 3 months after
surgical treatment, were estimated for postoperative outcomes.
The end point of this study was the degree of improvement in
IPSS at 3 months after surgical treatment, and favor group after
surgical treatment for BPH was defined as patients who experi-
enced an improvement in IPSS over the median degree of improve-
ment in IPSS. Baseline characteristics between HoLEP and TURP
group were compared using an analysis of variance for continuous
variables and a chi-square test for categorical variables, and to iden-
tify predictive factors for favorable outcome after surgical treatment
for BPH, univariate and multivariate logistic regression analysis
were performed. Only the variables found to be significant on uni-
variate analysis (P <0.05) were entered into multivariate analysis.
A receiver operating characteristic (ROC) curve was used to de-
termine the optimal cut-off value of the significant predictive fac-
tor which was identified through logistic regression analysis. All
statistical operations were performed using IBM SPSS Statistics
ver. 20.0.0 (IBM Corp., Armonk, NY, USA). A two-sided P-value

of <0.05 was considered statistically significant.

RESULTS

The median age of all included patients was 75.50 years (range,
70.00-79.25 years), and the median degree of improvement in the
IPSS was 13.00 (range, 6.00-19.00). The baseline characteristics of
HoLEP and TURP group are presented in Table 1. HOLEP was sig-
nificantly superior to TURP in terms of resected volume (median,
32.0 gm vs. 16.0 gm; P=0.013), resected ratio (median, 70.0% vs.
51.0%; P = 0.048), duration of catheterization (median, 2.0 days vs.
3.0 days; P=0.025), and hospital day (median, 2.0 days vs. 3.0 days;
P=0.029). However, resection speed was not significantly differ-
ent between the two groups (P = 0.747). Operative time was signif-
icantly shorter in TURP (median, 115.0 minutes vs. 70.0 minutes;
P<0.001). At 3 months after operation, there was no significant
difference in urodynamic results between the two groups. Periop-
erative outcomes and postoperative outcomes at 3 months are pre-
sented in Table 2.

After the favorable group was defined as patients who experi-
enced an improvement of over 13 in the IPSS, univariate and mul-
tivariate logistic regression analyses were performed to identify

the predictive factors for being included in the favorable group af-
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Table 1. Patient characteristics

Preoperative variable HoLEP (n=31) TURP (n=235) P-value

Age (yr) 74.0(66.0-78.0) 77.0(740-81.0)  0.005

Past history
Cerebral vascular disease 6 6 1.000
Heart disease 3 3 1.000
Pulmonary disease " 2 0.004
Diabetes 10 10 0.793
Hypertension 17 25 0.204
Chronic renal failure 2 3 0.558

International Prostate 22.0(14.0-28.0) 230(18.0-330)  0.268

Symptom Score

Quality of life score 50(4.0-5.0) 40(4.0-5.0) 0.559

Max urine flow (mL/sec) 5.8(4.1-8.6) 6.8(4.6-9.6) 0.390

Post-void residual urine 139.0(78.3-250.3)  116.0(62.5-170.0) 0.283
volume (mL)

Prostate size (mL) 64.0(53.0-99.0) 58.0(40.0-81.0)  0.111

Transition zone size (mL) 39.0(30.0-60.0) 24.0(17.0-50.00  0.070

Prostate specific antigen 42(1.9-8.0) 41(2.0-72) 0.818
(ng/ml)

Urinary retention 14 14 0.804

Body mass index (kg/m?) 23.9(22.2-26.3) 245(22.6-26.8) 0.958

Values are presented as median (range) or number. The bold type is considered sta-
tistically significant.

HoLEP, holmium laser enucleation of the prostate; TURP, transurethral resection of
prostate.

Table 2. Perioperative outcomes and postoperative outcomes at 3 months

Variable HoLEP (n=31)

Perioperative variable
Operative time (min)
Resection speed (gm/min)

TURP (n=35) P-value

115.0(80.0-165.0)  70.0(50.0-95.0)  <0.001
024(0.17-032)  024(0.15-0.34) 0747

Resected tissue (gm) 320(12.0-450)  16.0(7.5-30.0) 0.013
Resected ratio (%) 70.0(45.0-820)  51.0(38.0-68.0)  0.048
Catheterization duration 20(2.0-20) 30(20-30) 0.025
Hospital day 2.0(20-20) 30(2.0-4.0) 0.029

Postoperative outcomes at 3 months

International Prostate 11.0(6.0-16.5)
Symptom Score

95(6.0-14.0) 0.562

Quality of life score 3.0(15-4.0) 25(1.0-3.0) 0.462
Max urine flow (mL/sec) 14.3(11.1-23.7) 16.5(11.4-214) 0.782
Post-void residual urine 400(15.0-8200  71.0(34.0-89.0) 0121

volume (mL)

Values are presented as median (range). The bold type is considered statistically sig-
nificant.
HoLEP. holmium laser enucleation of the prostate; TURP, transurethral resection of
prostate.

ter surgical treatment for BPH (Table 3). These analyses identified
preoperative IPSS as an independent predictor of favorable outcome

(odds ratio, 1.307; P<0.001). Surgical modality was not a signifi-
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Table 3. Predictors of favorable outcome after surgical treatment for benign

prostate hyperplasia
izl (95% co?]?i(:ise;?:tllaointerval) el
Univariate analysis
Modality 1.205(0.447-3.250) 0.712
Age 0.995(0.924-1.071) 0.890
Past history
Cerebral vascular disease 0.635(0.178-2.267) 0.484
Heart disease 0.966(0.180-5.193) 0.967
Pulmonary disease 0.635(0.178-2.267) 0.484
Diabetes 0.822(0.280-2.414) 0.721
Hypertension 1.206 (0.432-3.367) 0.721
Chronic renal failure 0.301(0.030-3.064) 0.311
Urinary retention 0.831(0.302-2.282) 0719
IPSS 1.294 (1.145-1.463) <0.001
Qol score 2.302 (1.334-3.974) 0.003
Max urine flow (mL/sec) 0.920(0.813-1.093) 0.180
PVR (mL) 1.002 (0.998-1.005) 0.366
Prostate size (mL) 0.993 (0.978-1.008) 0.363
Transition zone size (mL) 0.991(0.972-1.012) 0.399
PSA (ng/mL) 1.097 (0.979-1.229) 0.112
Body mass index (kg/m?) 0.889 (0.742-1.066) 0.204
Operative time (min) 1.000 (0.991-1.009) 0.958
Retrieval rate (gm/min) 3.930(0.042-366.152) 0.554
Resected tissue (gm) 1.005(0.978-1.034) 0.698
Enucleation ratio (%) 2.727(0.537-13.846) 0.226
Catheterization duration 0.877(0.682-1.128) 0877
Hospital day 1.010(0.823-1.239) 0.925
Multivariate analysis
IPSS 1.307 (1.138-1.501) <0.001
QoL score 0.889(0.412-1.919) 0.764

The bold type is considered statistically significant.

IPSS, International Prostate Symptom Score; QoL, quality of life; PVR, post-void re-

sidual urine volume; PSA, prostate specific antigen.

cant predictor.

In ROC curve, preoperative IPSS 20.5 was identified as the opti-
mal cut-off value for favorable postoperative outcome and the ar-
eas under the ROC curves was 0.887 (Fig. 1). Sensitivity and speci-
ficity were 93.8% and 67.7% in preoperative IPSS 20.5, which was

identified as the optimal cut-off value, respectively.

DISCUSSION

Several authors have reported comparison studies between TURP
and HoLEP [13-21]. Gilling et al. [13-15] reported outcomes at 1, 2,
and 7 years after HOLEP or TURP. They demonstrated that there

was no difference in postoperative urodynamic results between
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Fig. 1. Receiver operating characteristic (ROC) curve for identifying the optimal
cut-off value for favorable postoperative outcome after surgical treatment for
benign prostate hyperplasia. AUC, areas under the ROC curves; Cl, confidence
interval.

TURP and HOLEP. However, they reported that HOLEP was su-
perior to TURP in duration of catheterization and the duration of
hospital stay. The results of several prospective and randomized
trials are reported [17-20]. Authors of prospective and randomized
trials have reported that HOLEP is superior to TURP in duration
of catheterization and hospital stays. In addition, they have dem-
onstrated that TURP is superior to HOLEP in operative time. Sev-
eral authors have suggested that there was no difference in postop-
erative urodynamic results between HoLEP and TURP [17,19],
while others argue that HoLEP is slightly superior to TURP in this
aspect [18,20]. Procedures in previous reports about the compari-
son between TURP and HoLEP were performed mostly by experts
who have extensive experience of transurethral surgery. To the best
of our knowledge, there is no comparative study of learning curves
between TURP and HoLEP. For this reason, the predictive factor
that is useful for young beginner urologists who agonize about se-
lecting a surgical modality before performing surgical treatment
for BPH should be identified.

Preoperative IPSS has been known as one of the predictors for
favorable outcome in BPH patients who were treated using TURP
[22-24]. Chuang et al. [23] and Hakenberg et al. [24] reported that
patients showing severe preoperative IPSS obtained a greater im-
provement in postoperative IPSS than patients showing mild pre-
operative IPSS. A preoperative IPSS value of 17 is the cut-off value
for the prediction of favorable postoperative outcome [23,24].

However, preoperative IPSS was not an independent predictor of
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favorable outcomes after TURP in these studies because they did
not perform multivariate analysis. Moreover, these studies had a
limitation in that they arbitrarily defined significant symptomatic
postoperative improvement as a decrease of 10 or more symptom
score points. Bruskewitz et al. [22] also reported that preoperative
IPSS could be one of the predictors for favorable outcome after
TURP. However, they also performed a multivariate analysis.

The authors identified that preoperative IPSS was a statistically
significant independent predictor for favorable outcomes after
surgical treatment in BPH unlike in previous reports, and that
surgical modality is not an important factor for the improvement
of lower urinary tract symptoms after surgical treatment in BPH.
Especially, this report can be useful for beginner urologists who
do not overcome the learning curve of surgical treatment for BPH,
because this study was based on the experiences of young begin-
ner urologists.

HoLEP is known as having a steep learning curve, and several
studies have reported on this subject [6-11]. By comparing out-
comes in HoLEP that were performed by an unexperienced urolo-
gist and by a urologist with extensive experience with transure-
thral surgery, El-Hakim and Elhilali [8] suggested that extensive
experience with transurethral surgery is a prerequisite for the suc-
cess of HOLEP. Shah et al. [11] reported that an urologist inexperi-
enced with HoLEP could perform the procedure with reasonable
efficiency after 50 cases; their prospective study was based on the
experiences of a surgeon who has performed transurethral sur-
gery in 150 cases. Bae et al. [6] also reported that they reached a
stable enucleation and a morcellation efficiency state after 30 cases
and 20 cases, respectively. Meanwhile, Brunckhorst et al. [7] re-
ported that they experienced a learning curve of 40-60 cases for
the HoLEP procedure in their retrospective study, which was
based on the experiences of a surgeon who performed transure-
thral surgery in 500 cases. A recently published report demon-
strated that 20 cases are probably sufficient to give the surgeon the
impetus to continue with the technique [10], and Elshal et al. [9]
suggested that preoperative prostate volume, the number of previ-
ously performed cases, and case density are the main influential
factors in the learning curve.

Nevertheless, the authors indicate that young beginner urolo-
gists should concentrate their attention on the severity of symp-
toms rather than on the selection of surgical modality when they
consider surgical treatment, such as HOLEP or TURP, for patients

who have lower urinary tract symptoms. In addition, since the
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preoperative IPSS is more of an independent predictor than the
surgical modality for improvement after surgical treatment for
BPH, the authors recommend that it is unnecessary to hesitate to
perform HoLEP just due to its steep learning curve.

This report has the limitation that this study was designed ret-
rospectively and the number of included patients was relatively
small. However, the authors judge that the scale of this study, which
was performed in 40 patients who were treated with HoLEP or
TURP is sufficient for evaluating initial experience because a learn-
ing curve of 20-60 cases was shown to be necessary for learning
the HoLEP procedure through previously published reports. The
results that are reported in the current study need to be confirmed
and validated by analyzing data from a prospective study.

In conclusion, when young and beginner urologists plan to per-
form surgical treatment for BPH, they should consider that the se-
verity of symptom is the most important factor for favorable out-
comes. Since the type of surgical modality for managing BPH is
not an important factor, the authors suggest to young beginner
urologists that it is unnecessary to hesitate to perform HoLEP due

to its steep learning curve.
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