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Abstract
Objective: To evaluate patient-reported satisfaction and symptom improvement after holmium 
laser enucleation of the prostate (HoLEP) in a real-world cohort using a structured postopera-
tive telephone survey.

Methods: This single-center observational follow-up study combined retrospective chart re-
view with a structured telephone questionnaire. All HoLEP procedures performed between 
January 2023 and January 2026 were screened (n=519). Among 462 contact-eligible patients, 
209 provided verbal consent and completed the survey in March 2026. The questionnaire 
assessed global satisfaction, perceived change in voiding symptoms, willingness to undergo 
HoLEP again, willingness to recommend the procedure, temporal changes in satisfaction, 
residual symptoms, symptom-related bother, and need for additional treatment.

Results: Favorable overall satisfaction was reported by 146 patients (69.9%), and 184 (88.0%) 
reported improvement in voiding complaints. In addition, 149 patients (71.3%) stated that they 
would choose the same operation again, and 143 (68.4%) would recommend HoLEP to oth-
ers. Favorable satisfaction increased from 22.0% in the first postoperative week to 68.9% at 
interview. Urinary incontinence was the most frequent residual complaint (78.0%). Less favor-
able satisfaction was associated with residual symptoms and additional medication require-
ment (both p<0.0001). Longer follow-up showed a weak association with better satisfaction 
(rho=0.269, p<0.0001).

Conclusions: HoLEP was associated with substantial patient-reported symptom improve-
ment and generally favorable postoperative appraisal. However, satisfaction was dynamic and 
was closely related to residual symptoms, additional treatment, and postoperative recovery 
over time.

Keywords: Benign prostatic hyperplasia; holmium laser enucleation of the prostate; patient 
satisfaction; patient-reported outcomes; telephone survey.
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Introduction

Benign prostatic hyperplasia (BPH) is a major cause of 
lower urinary tract symptoms (LUTS) in aging men 

and can substantially impair daily function and quality 
of life. When medical therapy is insufficient or complica-
tions of bladder outlet obstruction develop, surgery is of-
ten required. Holmium laser enucleation of the prostate 
(HoLEP) is an established surgical option for men with 
LUTS secondary to BPH and provides durable functional 
improvement.[1]

Because BPH surgery is intended to relieve symptoms 
and improve quality of life, HoLEP should not be judged 
only by objective perioperative or functional outcomes. 
Patient satisfaction, willingness to undergo the proce-
dure again, and other patient-reported outcomes are also 
important. Lee et al.[2] reported that postoperative dis-
satisfaction after HoLEP was mainly related to urinary 
incontinence, whereas Cho et al.[3] showed that postoper-
ative appraisal changes over time and is associated with 
perceived treatment goal achievement.

More recent questionnaire-based studies have described 
generally favorable medium-term patient-reported out-
comes after HoLEP.[4,5] This perspective is especially 
relevant when counseling patients about postoperative 
expectations. Although HoLEP does not appear to im-
pair overall sexual function at the population level, ejac-
ulatory changes remain clinically relevant for many pa-
tients.[6-8] In addition, information-seeking behavior and 
the quality of preoperative information may influence 
postoperative satisfaction and decision appraisal.[9] A re-
cent review emphasized that patient-reported outcomes 
remain incompletely and inconsistently reported in the 
HoLEP literature.[10]

The present study evaluated postoperative satisfaction 
after HoLEP in a real-world cohort using a structured tele-
phone questionnaire. In addition to global satisfaction, 
the survey assessed perceived improvement in voiding 
symptoms, willingness to undergo HoLEP again, will-
ingness to recommend the procedure, temporal changes 
in satisfaction, residual symptoms, symptom-related 
bother, and the need for additional treatment.

Materials and Methods

Study design and patient selection
This single-center observational follow-up study com-

bined retrospective chart abstraction with a structured 
postoperative telephone survey. All HoLEP procedures 
performed between January 2023 and January 2026 were 
screened from institutional operative records (n=519). 
Because telephone follow-up was integral to the study 
design, only patients with available contact information 
were considered contact-eligible (n=462). All contact-el-
igible patients were approached in March 2026 using a 
prespecified interview script and questionnaire. Of these 
patients, 209 provided verbal consent and completed the 
survey, yielding a response rate of 45.2% among contact-
eligible patients and 40.3% relative to the screened co-
hort.

Because the study was designed as a fixed-cohort survey 
of all contact-eligible patients operated on within a pre-
defined institutional period, no formal sample size calcu-
lation was performed. No post hoc exclusions based on 
age, prostate size, comorbidity burden, or perioperative 
characteristics were applied after questionnaire comple-
tion. The unit of analysis was the individual respondent, 
and the final analytic dataset contained one record per 
participating patient.

Questionnaire and study variables
The study questionnaire had two components. The first 
was completed from hospital and operative records and 
included age, operation date, interview date, postoper-
ative interval in months, comorbidities, preoperative 
prostate-specific antigen (PSA), prostate volume, pre-
operative urinary retention, previous BPH surgery, enu-
cleated tissue weight, and operative time. The second 
component was administered by telephone and assessed 
overall satisfaction with HoLEP (S1), perceived change in 
voiding symptoms (S2), willingness to undergo the same 
operation again (S3), willingness to recommend HoLEP 
to a relative or acquaintance with similar symptoms (S4), 
first source of information about HoLEP (S5), satisfaction 
at predefined postoperative time points (S6), current or 
recent postoperative symptom burden (S7), symptom-
related bother on a 0-10 numerical rating scale (S8), need 
for postoperative medication or additional treatment 
(S9), educational level (S10), and occupation (S11).

Items S1-S4 were coded on 5-point ordinal scales, with 
lower scores indicating more favorable responses. For 
prespecified summary analyses, favorable overall satis-
faction was defined as S1=1-2, perceived improvement 
in voiding complaints as S2=1-3, willingness to undergo 
the same operation again as S3=1-2, and willingness to 
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recommend HoLEP as S4=1-2. For S6, the same coding 
was used at postoperative week 1, month 1, month 3, 
month 6, month 12, and interview; lower values again 
indicated greater satisfaction, whereas “U” denoted a 
structurally inapplicable time point not yet reached. The 
multiple-response symptom item (S7) was decomposed 
into separate binary symptom indicators for analysis. No 
composite questionnaire score was calculated. The prin-
cipal study domains and analytical roles are summarized 
in Table 1.

Data handling
Interview data were entered into Microsoft Excel and 
transferred to the analytical dataset for cleaning and 
analysis. Values coded as “X” or “x” were treated as 
missing. Responses outside allowable categories were 
recoded as missing. For S7, records in which “none” 
was selected together with one or more symptoms were 
considered logically inconsistent; in these cases, symp-
tom-specific responses were retained and “none” was re-
moved. When S7 indicated no current symptom and S8 
was blank, S8 was assigned a value of 0 by deterministic 
rule. For the longitudinal satisfaction item (S6), struc-

All HoLEP procedures performed between January 2023 and 
January 2026 were screened from operative records (n=519).

Patients with available telephone contact information were 
considered contact-eligible (n=462).

Patients who provided verbal consent and completed the telephone 
questionnaire in March 2026 (n=209).

Five-level ordinal items; lower scores indicate more favorable 
responses. Favorable summaries were prespecified as S1=1-2, 

S2=1-3, S3=1-2, and S4=1-2.

Ordinal satisfaction at week 1, month 1, month 3, month 6, month 
12, and interview. “U” denotes a structurally inapplicable time point 

not yet reached.

Multiple-response item decomposed into separate binary indicators 
for none, incontinence, dysuria, hematuria, sexual/ejaculatory 

change, and weak/intermittent stream.

Numerical bother score from 0 to 10. If no symptom was reported in 
S7 and S8 was blank, the score was set to 0 by deterministic rule.

1=no treatment, 2=medication, 3=additional procedure, 4=both. 
Nonstandard entries were normalized before analysis.

Continuous or categorical variables abstracted from hospital 
and operative records; comorbidities coded as separate binary 

indicators.

Defines the denominator for overall 
cohort ascertainment.

Defines the survey-eligible source 
population.

Final population used for descriptive 
and inferential analyses.

Main descriptive endpoints.

Within-patient time-course analysis.

Descriptive symptom prevalence and 
subgroup analyses.

Quantifies current symptom-related 
bother.

Postoperative management endpoint.

Descriptive profiling and covariate 
exploration.

Screened surgical population

Telephone contact 
information

Completed survey

S1-S4

S6

S7

S8

S9

Age, follow-up interval, 
comorbidities, PSA, prostate 

volume, urinary retention, 
previous BPH surgery, 

enucleated tissue weight, 
operative time

Source cohort

Contact eligibility

Analytic cohort

Primary 
satisfaction 
outcomes

Longitudinal 
satisfaction

Current symptoms

Symptom burden

Retreatment after 
surgery

Baseline 
covariates

Table 1. Principal study domains, questionnaire items, operational definitions, and analytical roles

Domain	 Variables / items	 Coding or operational definition	 Analytical role

Table 2. Baseline demographic and perioperative characteristics of 
the study cohort

Characteristic	 Value

Demographic characteristics	

	 Patients included in the completed 
	 analytic dataset	 209

	 Age, years	 63.0 (59.0-70.0)

	 Postoperative follow-up interval at
	 interview, months	 10.0 (5.0-22.0)

Preoperative and perioperative variables	

	 Prostate-specific antigen, ng/mL	 4.1 (1.7-7.0)

	 Prostate volume, mL	 80.0 (61.0-110.0)

	 Enucleated tissue weight, g	 49.3 (42.4-56.0)

	 Operative time, min	 60.0 (46.0-90.0)

Comorbidities	

	 Hypertension	 89 (42.6%)

	 Diabetes mellitus	 47 (22.5%)

	 Coronary artery disease	 23 (11.0%)

	 Cerebrovascular disease	 4 (1.9%)

Other clinical history	

	 Preoperative urinary retention	 71 (34.0%)

	 Previous benign prostatic hyperplasia surgery	 1 (0.5%)

Data are presented as median (interquartile range) or number (%). 
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tural inapplicability was distinguished from ordinary 
missingness. If the telephone interview occurred before 
the third-, sixth-, or twelfth-month time point, the corre-
sponding S6 response was coded as “U” and excluded 
from imputation and time point-specific denominators. 
Residual missing or invalid values in applicable struc-
tured variables were completed using multivariable k-
nearest neighbor imputation. Primary descriptive end-

points were recalculated before and after imputation to 
confirm that missing-data completion did not materially 
alter the main findings.

Statistical analysis
Data were analyzed with IBM SPSS Statistics for Win-
dows, version 22.0 (IBM Corp., Armonk, NY, USA). Con-
tinuous variables are presented as median and interquar-
tile range (IQR), and categorical variables as number and 

Table 3. Distribution of questionnaire responses for global outcomes, treatment preference, awareness source, retreatment, and educational 
attainment

Questionnaire item	 Response option	 n (%)

S1. Overall satisfaction with the outcome of HoLEP	 Very satisfied	 28 (13.4%)

		  Satisfied	 118 (56.5%)

		  Neutral	 45 (21.5%)

		  Dissatisfied	 14 (6.7%)

		  Very dissatisfied	 4 (1.9%)

S2. Overall change in voiding complaints after surgery	 Completely resolved	 31 (14.8%)

		  Markedly improved	 106 (50.7%)

		  Slightly improved	 47 (22.5%)

		  No change	 18 (8.6%)

		  Worsened	 7 (3.3%)

S3. Would choose the same operation again	 Definitely yes	 37 (17.7%)

		  Yes	 112 (53.6%)

		  Unsure	 42 (20.1%)

		  No	 16 (7.7%)

		  Definitely no	 2 (1.0%)

S4. Would recommend HoLEP to a relative with similar complaints	 Definitely yes	 39 (18.7%)

		  Yes	 104 (49.8%)

		  Unsure	 35 (16.7%)

		  No	 30 (14.4%)

		  Definitely no	 1 (0.5%)

S5. First source of information about HoLEP	 Physician/healthcare professional	 173 (82.8%)

		  Family/friend recommendation	 27 (12.9%)

		  Internet/social media	 6 (2.9%)

		  Another patient’s experience	 3 (1.4%)

S9. Need for additional treatment after surgery	 No	 125 (59.8%)

		  Yes - medication	 84 (40.2%)

		  Yes - additional procedure	 0 (0.0%)

		  Yes - both	 0 (0.0%)

S10. Educational attainment	 Illiterate	 50 (23.9%)

		  Literate without formal schooling	 20 (9.6%)

		  Primary school	 73 (34.9%)

		  Middle school	 27 (12.9%)

		  High school	 22 (10.5%)

		  University	 15 (7.2%)

		  Postgraduate education	 2 (1.0%)
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percentage. For the multiple-response symptom item, 
each symptom category was summarized using the full 
cohort as the denominator; therefore, percentages could 
exceed 100%.

The prespecified primary descriptive endpoints were 
favorable overall satisfaction, subjective improvement 
in voiding complaints, willingness to undergo HoLEP 
again, and willingness to recommend the procedure. As-
sociations between ordinal satisfaction scores and binary 
grouping variables were assessed with the Mann-Whit-
ney U test. Within-patient changes in longitudinal satis-
faction were assessed with the Wilcoxon signed-rank test. 
Correlations between satisfaction scores and continuous 
variables were examined using Spearman’s rank corre-
lation coefficient. Associations between categorical vari-
ables were analyzed with the chi-square test or Fisher’s 
exact test, as appropriate. All tests were two-sided, and 
p<0.05 was considered statistically significant. No ad-
justment for multiple comparisons was applied.

Ethics
This study was conducted in accordance with the Dec-
laration of Helsinki. Approval was obtained from the 
Institutional Scientific Research Ethics Committee (Jan-
uary 27, 2026; decision no: 2026/010.99/24/17). Verbal 
informed consent was obtained from all participants be-
fore the telephone interview.

Results

Among 519 screened HoLEP procedures, 462 patients 
were contact-eligible and 209 completed the survey. 
Baseline demographic and perioperative characteristics 

are presented in Table 2.

Overall satisfaction was favorable in 146 patients 
(69.9%), including 28 (13.4%) who were very satis-
fied and 118 (56.5%) who were satisfied. Improvement 
in voiding complaints was reported by 184 patients 
(88.0%): 31 (14.8%) described complete resolution, 106 
(50.7%) marked improvement, and 47 (22.5%) slight im-
provement. In addition, 149 patients (71.3%) stated that 
they would undergo the same operation again, and 143 
(68.4%) would recommend HoLEP to a relative with sim-
ilar complaints. HoLEP was first learned from a physi-
cian or other healthcare professional by 173 patients 
(82.8%). Detailed questionnaire distributions are shown 
in Table 3.

Thirty patients (14.4%) reported no residual or recently 
prominent symptom, whereas 179 (85.6%) reported at 
least one. Urinary incontinence was the most frequent 
complaint (163 patients, 78.0%), followed by retrograde 
ejaculation or sexual change (76, 36.4%), dysuria (31, 
14.8%), hematuria (12, 5.7%), and weak or intermittent 
stream (3, 1.4%). Because multiple responses were per-
mitted, percentages exceed 100%. The median bother 
score was 2.0 (IQR, 1.0-4.0) in the full cohort and 3.0 
(IQR, 2.0-4.0) among symptomatic patients (Table 4).

Satisfaction became more favorable over time. Favorable 
satisfaction increased from 46 patients (22.0%) in the first 
postoperative week to 101 (48.3%) at 1 month, 124 (62.3%) 
at 3 months, 105 (62.1%) at 6 months, and 70 (60.3%) at 

Figure 1. Temporal change in favorable satisfaction after HoLEP. 
Values indicate the proportion of patients rating satisfaction as very 
satisfied or satisfied at each postoperative time point. The n values on 
the horizontal axis denote the valid number of observations at each 
time point.

Table 4. Residual or recently prominent postoperative symptom 
profile and symptom-related bother

Variable	 Value

No residual or recently prominent symptom	 30 (14.4%)

Any residual or recently prominent symptom	 179 (85.6%)

Urinary incontinence	 163 (78.0%)

Dysuria	 31 (14.8%)

Hematuria	 12 (5.7%)

Retrograde ejaculation or sexual change	 76 (36.4%)

Weak or intermittent stream	 3 (1.4%)

Bother score (S8), full cohort	 2.0 (1.0-4.0)

Bother score (S8), symptomatic subgroup	 3.0 (2.0-4.0)

Data are presented as median (interquartile range) or number (%). Data are 
presented as number (%) or median (interquartile range). Multiple responses 
were permitted for symptom categories; therefore, percentages exceed 100%.
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12 months among patients who had reached those time 
points. At interview, 144 patients (68.9%) reported favor-
able satisfaction. The median satisfaction score improved 
from 3 in the first postoperative week to 2 from month 3 
onward and remained 2 at interview (Table 5; Fig. 1).

Overall satisfaction was significantly associated with 
residual symptoms and additional treatment. Favor-
able satisfaction was more common in symptom-free 
than symptomatic patients (96.7% vs 65.4%; chi-square 
p=0.0012). Satisfaction scores were less favorable in pa-
tients reporting any residual symptom (Mann-Whitney 
U, p<0.0001) and in those requiring additional med-
ication (median score, 3.0 vs 2.0; Mann-Whitney U, 
p<0.0001). In paired analysis, satisfaction at interview 
was significantly better than during the first postoper-
ative week (Wilcoxon signed-rank, p<0.0001). Age was 
not significantly correlated with overall satisfaction 
(Spearman rho=0.083, p=0.233), whereas longer follow-
up showed a weak but significant association with better 
satisfaction (Spearman rho=0.269, p<0.0001) (Table 6).

Discussion

In this real-world telephone survey, most patients re-
ported favorable postoperative appraisal after HoLEP, 
substantial improvement in voiding complaints, and 
willingness to undergo the same operation again or 
recommend it to others. However, satisfaction was not 
static. It improved after the early postoperative period 
and was less favorable in patients with residual symp-
toms or additional medication requirements. This over-

all pattern is consistent with prior HoLEP studies that 
linked dissatisfaction to incontinence and showed that 
patient appraisal evolves during follow-up.[2-5]

The temporal pattern of recovery is one of the most clin-
ically relevant findings of the study. Favorable satisfac-
tion increased from 22.0% in the first postoperative week 
to 68.9% at interview (Fig. 1), and the median satisfaction 
score improved from 3 to 2 over the same interval (Table 
5). This pattern suggests that early postoperative percep-
tion may underestimate the eventual patient appraisal 
of HoLEP. The early postoperative period is likely influ-
enced by transient leakage, dysuria, urgency, irritative 
symptoms, and adjustment to altered voiding function, 
whereas later assessments better reflect sustained re-
lief of obstruction. This interpretation is consistent with 
prior serial HoLEP data.[3]

Residual symptoms appeared to be central to postop-
erative dissatisfaction. Incontinence was the most fre-
quently reported current or recently prominent com-
plaint and was strongly associated with less favorable 
satisfaction. This observation is aligned with the study 
by Lee et al.,[2] in which postoperative urinary inconti-
nence was a leading driver of dissatisfaction. At the 
same time, the median bother score remained low in the 
overall cohort, suggesting that symptom prevalence and 
symptom burden should not be considered interchange-
able. Because our questionnaire used a broad patient-re-
ported symptom domain rather than a strict pad-based 
continence definition, the observed prevalence should be 
interpreted cautiously. 

Overall satisfaction score vs any residual 
symptom

Overall satisfaction score vs additional 
treatment requirement

First postoperative week vs interview 
satisfaction

Follow-up interval vs overall satisfaction 
score

Favorable overall satisfaction (S1 score 1-2) 
vs any residual symptom

Lower scores indicate greater satisfaction for the overall satisfaction item. 

Age vs overall satisfaction score

Mann-Whitney U

Mann-Whitney U

Wilcoxon signed-rank

Spearman correlation

Chi-square

Spearman correlation

Less favorable score distribution in symptomatic 
patients

No additional treatment median=2.0 vs 
medication-required median=3.0

First week median=3.0 vs interview median=2.0

rho=0.269

96.7% vs 65.4% favorable satisfaction

rho=0.083

<0.0001

<0.0001

<0.0001

<0.0001

0.0012

0.233

Table 6. Comparative and correlational analyses related to overall satisfaction

Comparison	 Statistical test	 Summary	 p value



Southern Clinics of Istanbul Eurasia - Volume 37, Issue 3, October 2026 255

Kayalı et al., Patient Satisfaction After HoLEP

Additional postoperative medication was also associated 
with less favorable satisfaction. This finding does not 
necessarily indicate surgical failure, but it may reduce 
the perceived completeness of symptom relief and there-
fore influence whether patients would recommend the 
procedure to others. The sexual and ejaculatory domain 
should also be considered when interpreting global sat-
isfaction. More than one-third of respondents reported 
retrograde ejaculation or sexual change. Previous studies 
suggest that although HoLEP does not usually worsen 
overall erectile function, ejaculatory changes may still 
influence orgasmic experience and postoperative bother 
in selected patients.[6-8] Therefore, the patient experience 
after HoLEP should be interpreted as a balance between 
urinary benefit and treatment-related trade-offs rather 
than as a purely voiding outcome.

The finding that most patients first learned about HoLEP 
from a physician or other healthcare professional also 
has practical relevance. It suggests that counseling qual-
ity may substantially shape expectations before surgery. 
This interpretation is consistent with previous work 
showing that information-seeking behavior and the 
quality of preoperative information are associated with 
later satisfaction and decision appraisal.[9]

The present study has several strengths. It evaluates 
clinically meaningful patient-reported domains that are 
not fully captured by surgeon-reported perioperative 
measures, and it examines satisfaction as a trajectory 
across multiple postoperative time points rather than as 
a single static endpoint. It also provides pragmatic real-
world data from a broad postoperative cohort. However, 
the retrospective telephone-based design introduces the 
possibility of recall bias, especially for time-specific sat-
isfaction ratings. The response rate raises the possibility 
of nonresponse bias. In addition, the questionnaire was 
developed for this study and was not a validated pa-
tient-reported outcome instrument, which limits direct 
comparison with studies using standardized measures. 
Finally, some variables required prespecified cleaning 
and imputation; although primary descriptive endpoints 
were stable before and after imputation, residual mea-
surement error cannot be excluded. These issues support 
recent calls for broader and more standardized reporting 
of patient-reported outcomes in HoLEP research.[10]

Finally, the clinical value of telephone-based follow-up 
may extend beyond the assessment of satisfaction and 
patient-reported symptom improvement. Glienke et 

al.[11] recently evaluated long-term urethral and bladder 
neck strictures after HoLEP in a large patient series and 
incorporated telephone follow-up into postoperative 
outcome ascertainment. Their findings highlight that 
persistent or recurrent voiding complaints after HoLEP 
may occasionally reflect late anatomical obstruction 
and that structured telephone contact may help iden-
tify patients who require further clinical evaluation. In 
the present cohort, weak or intermittent urinary stream 
was uncommon, and no patient reported undergoing 
an additional postoperative procedure. Nevertheless, 
because objective uroflowmetry, postvoid residual mea-
surement, and cystoscopic assessment were not included 
in the present survey protocol, clinically silent or unrec-
ognized infravesical obstruction could not be excluded. 
Telephone follow-up should therefore be regarded as a 
pragmatic screening and patient-reported outcome tool 
rather than a substitute for objective urological evalua-
tion in patients with persistent or recurrent symptoms.

Conclusion

HoLEP was associated with substantial patient-reported 
improvement in voiding symptoms and generally favor-
able postoperative appraisal in this real-world cohort. 
Satisfaction improved over time and was closely related 
to residual symptoms and additional treatment require-
ments. These findings support careful perioperative 
counseling and more standardized longitudinal assess-
ment of patient-reported outcomes after HoLEP.
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