
INTRODUCTION

An aged society is a country that has more than 14% 
of its population aged 65 or older. South Korea became 
an aging society in 2000 and has remained an aged so-

ciety through the years since 2000. The trend of an in-
creasing population of elderly individuals is occurring 
not only in Korea but also in other developed countries 
and nations worldwide. As the population ages, it is as-
sociated with many health problems, such as urinary 
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tract system issues.
According to epidemiologic data in Korea, the preva-

lence of  lower urinary tract symptoms (LUTS) in-
creases from 78% among men in their 40s to over 90% 
among men aged ≥60 years [1]. LUTS usually resulting 
from progressive enlargement of the prostate gland 
considerably impair the quality of life (QOL) of older 
men. Benign prostatic hyperplasia (BPH) is a common 
disease in older men. The management of bothersome 
BPH includes watchful waiting, pharmacotherapy, 
and surgery. Typically, the first course of treatment 
is watchful waiting [2]. Drugs such as α-blockers, 5-α 
reductase inhibitors, and anticholinergics can be used 
for pharmacotherapy. Although pharmacotherapy is 
effective and safe for treating LUTS, 25% to 70% of 
patients with BPH are non-compliant or discontinue 
medications altogether because of insufficient relief or 
bothersome side effects [3,4]. The most common surgi-
cal approach is transurethral resection of the prostate 
(TURP), which uses transurethral electrocautery to 
remove prostate tissue during irrigation [5]. TURP can 
improve voiding symptoms dramatically, and it is the 
most widely used procedure for prostate gland removal 
[6]. However, TURP is correlated with a 20% rate of 
perioperative and long-term complications that include 
early urge incontinence (30%–40%), late iatrogenic uri-
nary incontinence (1%–3%), bleeding requiring trans-
fusions (2.9%), ejaculatory dysfunction (65%), urethral 
stricture (2.2%–9.8%), erectile dysfunction (10%), and 
transurethral resection syndrome (1.4%) [7-9]. In addi-
tion, elderly patients usually have some comorbidities 
that require complex medical regimens that may fur-
ther complicate perioperative management [10]. There-
fore, new treatments that are more minimally invasive 
and more effective are needed to manage patients with 
LUTS. 

Prostatic urethral lift (PUL) is a minimally invasive 
surgery that uses small implants under cystoscopic 
guidance. These permanent transprostatic implants 
serve to retract the obstructing lateral lobes and make 
an open, continuous voiding channel through the pros-
tate fossa, from the verumontanum up to the bladder 
neck. PUL has been demonstrated to provide signifi-
cant symptom improve with low morbidity, including 
preservation of sexual function [7,11,12]. This procedure 
can be performed under local anesthesia because it 
does not involve resection, ablation, or other thermal 
injury to the prostate. In the era of an increasingly ag-

ing population, a surgery that can be performed under 
local anesthesia is beneficial. Several studies for PUL 
have provided clinicians and patients with promising 
results, but no studies have examined the therapeutic 
effect of this procedure in Asian patients. Therefore, 
this study aimed to evaluate the efficacy and tolerabil-
ity of PUL in Korean patients with BPH.

MATERIALS AND METHODS

1. Ethical statement
This study was approved by the Institution Review 

Board of Dong-A University Hospital and conducted 
according to the ethical standard laid down by the 
1964 declaration of Helsinki and its later amendments. 
Written informed consent was obtained from all study 
participants.

2. Study design and patients
We performed a retrospective study of patients with 

BPH treated with PUL in a tertiary care center in Ko-
rea between 2015 and 2017. The inclusion criteria were 
as follows: age ≥50 years, International Prostatic Symp-
tom Score (IPSS) >12, and prostate volume between 
30 mL and 80 mL. Baseline demographics and clinical 
data were collected. 

3.  Surgical procedure, follow-up, and 
outcomes

The PUL procedure is conducted by installing small 
implants (Urolift® System; NeoTract, Pleasanton, CA, 
USA) transurethrally under cystoscopic guidance to 
compress the enlarged prostatic lateral lobes and re-
duce obstruction [13]. The determination of the num-
ber of implants is dependent on the adenoma size and 
configuration, and typically, two implants are used to 
create a continuous anterior voiding channel. Patients 
were followed-up during visits at 1 week, 1 month, 6 
months, and 1 year after the procedure. We followed 
the surgical technique introduced previously [13]. The 
IPSS was to check for subjective improvement of uri-
nary symptoms. Uroflowmetry was performed to mea-
sure objective urinary state. The International Index of 
Erectile Function 5 (IIEF5) scale was used to check for 
reduced erectile functions. IPSS, IIEF5, and Uroflowm-
etry were administered for all patients at each follow-
up. Primary outcome measures included the IPSS, IIEF, 
and maximum urine flow rate (Qmax).
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4. Statistical analysis
The changes in baseline characteristics and outcomes 

at multiple time points were analyzed using the paired 
Student’s t-test or Wilcoxon’s signed-rank test depend-
ing on the distribution of the paired data. A general 
estimating equation model was fitted to each study 
output parameter. The change from baseline was the 
dependent variable, and the scores at baseline and 
follow-up visit were used as independent variables. An 
exchangeable correlation structure and identity link 
were used. Continuous variables are expressed as a 
mean±standard deviation, whereas categorical vari-
ables are demonstrated as a number (percentage). All 
statistical analyses were performed using IBM SPSS 
ver. 20 software (IBM Corp., Armonk, NY, USA), and a 
p<0.05 indicated statistical significance.

RESULTS

Thirty-two patients were included in this study. The 
patients’ preoperative clinical characteristics are sum-
marized in Table 1. An average of 2.2 implants were 
placed, with two implants being the most frequent 
(87.5%). All procedures were performed under local 
anesthesia using cold lidocaine with a sedative. Signifi-
cant improvements in the IPSS, IPSS QOL, and Qmax 
were observed after the procedure through the 1-year 
follow-up (Table 2). The mean total reduction in the 
IPSS after PUL was 43% at 1 week and that was main-

tained throughout the follow-up duration. A significant 
decrease in the IPSS QOL to 30% of the preoperative 
level was observed in the first 1 week after PUL. Qmax 
showed rapid improvement, increasing from 12.1 mL/s 
at baseline to 16 mL/s at 1 week after PUL, and main-
taining to 15.1 mL/s and 15.3 mL/s at 6 and 12 months 
after PUL, respectively. Patients’ symptoms were 
quickly improved after PUL, and clinical outcomes 
nearly peaked within a week (Fig. 1-3). The continence 
function was maintained in all patients throughout the 
follow-up duration and did not change significantly at 
any time point. There was no significant degradation 
in the mean erectile function (as measured by IIEF5) 
over the course of 1 year (Fig. 4). Perioperative adverse 

Table 1. Baseline patient characteristics (n=32)

Variable Value

Age (y) 67±7
Prostate volume (mL) 50±7
DM 16 (50.0)
Hypertension 24 (75.0)
Ischemic heart disease 9 (28.1)
IPSS
    Total score 19.3±2.4
    Storage subscore 7.8±1.8
    Voiding subscore 11.5±2.0
QOL 4.4±0.6
IIEF5 18.8±4.7
Qmax (mL/s) 12.1±2.4

Values are presented as mean±standard deviation or number (%).
DM: diabetes mellitus, IPSS: International Prostate Symptom Score, 
QOL: quality of life, IIEF: International Index of Erectile Function, 
Qmax: maximum urinary flow rate.

Table 2. Clinical outcomes after prostatic urethral lift

Variable 1 week 1 month 6 months 12 months

IPSS
    Baselinea 19.3±2.4 19.3±2.4 19.3±2.4 19.3±2.4
    Follow-upa 10.9±1.9 10.8±1.9 10.9±1.8 11.2±1.7
    Change -8.4 -8.4 -8.4 -8
        % change -43 -43 -43 -41
        95% CI -47 to -40 -47 to -39 -47 to -39 -45 to -37
    p-value <0.001 <0.001 <0.001 <0.001
QOL
    Baselinea 4.4±0.6 4.4±0.6 4.4±0.6 4.4±0.6
    Follow-upa 1.3±0.5 1.4±0.6 1.7±0.6 1.7±0.6
    Change -3.1 -3 -2.7 -2.7
        % change -70 -69 -60 -60
        95% CI -74 to -65 -73 to -64 -65 to -55 -65 to -55
    p-value <0.001 <0.001 <0.001 <0.001
IIEF5
    Baselinea 18.8±4.7 18.8±4.7 18.8±4.7 18.8±4.7
    Follow-upa 17.9±4.7 17.3±4.6 17.7±4.3 17.9±4.5
    Change -0.9 -1.5 -1.1 -0.9
        % change -7.1 -6.6 -3.2 -3.5
        95% CI -14 to -0.1 -13 to -0.3 -12.3 to 5.9 -9.9 to 2.9
    p-value 0.159 0.019 0.041 0.129
Qmax (mL/s)
    Baselinea 12.1±2.4 12.1±2.4 12.1±2.4 12.1±2.4
    Follow-upa 16±1.3 15.6±1.6 15.1±1.4 15.3±1.4
    Change 3.9 3.5 3.1 3.3
        % change 25 34 30 32
        95% CI 20 to 30 24 to 44 21 to 40 22 to 42
    p-value <0.001 <0.001 <0.001 <0.001

IPSS: International Prostate Symptom Score, CI: confidence interval, 
QOL: quality of life, IIEF: International Index of Erectile Function, 
Qmax: maximum urinary flow rate.
aMean±standard deviation.
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events were typically mild and transient, with the 
most frequent being hematuria. There was no reported 
incidence of new retrograde ejaculation or erectile dys-
function after PUL. After 1 year, follow-up cystoscopy 
demonstrated that no implant was improperly de-
ployed within the prostatic urethra or showed signs of 
encrustation. Thus, no patient experienced removal of 
implants due to misdeployment. Over the 1-year follow-
up, no patients required surgical retreatment for recur-
rence of LUTS. A total of 10 patients were diagnosed 
with underactive bladder (UAB). UAB was defined as 
cystoscopic findings of severe trabeculation, along with 
post-void residual urine (PVR) ≥300 mL and Qmax 
<10 mL/s. A separate analysis of patient data showed 
significant improvement in IPSS, Qmax, and PVR to 
37.3%, 44.7%, and 47.6%, respectively, after 12 months.

DISCUSSION

According to a cross-sectional community-based sur-
vey in Korean men, the overall prevalence of BPH 
and moderate to severe LUTS were 21.0% and 37.6%, 
respectively [14]. The incidence of moderate to severe 
LUTS significantly increases with age [14]. LUTS may 
degrade the QOL in men; therefore, effective treat-
ment for relieving their symptoms is needed. The 
results of this study showed that PUL can offer du-
rable efficacy as treatment for LUTS without severe 
adverse events. The IPSS decreased from baseline by 
43% at 1 week and by 41% at 1 year in the evaluated 
patients. Outcomes were maintained up to the follow-
up assessment at 12 months. Therefore, PUL can im-
prove subjective symptoms and QOL in patients with 
BPH/LUTS. These results are consistent with those of 

Fig. 1. Change of the International Prostatic Symptom Score from 
baseline over time. Values are represented as the mean with 95% 
confidence interval. Pre: preoperatively.

Fig. 2. Sequential changes in the QOL score after PUL. Values are 
represented as the mean with 95% confidence interval. Pre: preop-
eratively, QOL: quality of life, PUL: prostatic urethral lift.

Fig. 3. Sequential changes in the Qmax after PUL. Values are repre-
sented as the mean with 95% confidence interval. Pre: preoperatively, 
Qmax: maximum flow rate, PUL: prostatic urethral lift.

Fig. 4. Sequential changes in the IIEF5 score after PUL. Values are 
represented as the mean with 95% confidence interval. Pre: preop-
eratively, IIEF: International Index of Erectile Function, PUL: prostatic 
urethral lift.
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previous studies of PUL [7,11,12,15,16]. Most previous 
studies were performed in Western countries, whereas 
the present study was conducted in an Asian country. 
Therefore, we think that PUL is a valid alternative to 
minimally invasive therapy in patients with BPH, in-
cluding Asian patients.

The effects of  PUL in relieving symptoms were 
rapid. In this study, reduction in the IPSS and QOL 
score reached near the maximum percentage of im-
provements within a week. The remarkable effects 
of α-blockers on urinary symptoms are seen within 
1 week of starting the medication, but it takes a few 
weeks until they reach their maximal level of efficacy 
[17,18]. In a comparative study of PUL and TURP, PUL 
improved symptoms more rapidly than TURP [7,16]. An 
Australian multicenter study reported similar results. 
Chin et al [15] studied PUL in 64 patients with BPH, 
and the IPSS decreased by 42% at 2 weeks, 49% at 6 
months, and 42% at 2 years in the evaluated patients. 
This advantage of PUL might help improve patients’ 
QOL.

Patients older than 70 years of age are more likely 
to have multiple comorbidities, reduced renal, cardiac, 
and pulmonary function, and physical and cognitive 
impairments [10]. These factors affect older patients 
to an increased risk for perioperative complications 
and mortality. For this reason, the surgery can be per-
formed under local anesthesia with or without sedation 
and would be a useful tool in the management of older 
patients with BPH. In this study, all procedures were 
performed under local anesthesia using cold lidocaine 
with sedative, and no patient complained of pain or 
discomfort. Therefore, we think that PUL may be an 
attractive treatment option for BPH in the aged soci-
ety.

Objective benefits were also observed in the present 
study, such as improvements of up to 3.9 mL/s in the 
Qmax during the 1-month and 12-month follow-ups. 
These outcomes cannot be directly compared to those 
of current medical and minimally invasive therapy, 
as they are non-inferior. TURP has shown superior 
outcomes in the improvement of Qmax in a prospec-
tive, randomized comparative study [7,16]. Therefore, 
proper patient selection is very important in manag-
ing patient expectations. Cavitation surgery may be 
more appropriate for patients with severe LUTS and 
a huge prostate, but PUL would be one of the alterna-
tive treatment options for patients with relatively mild 

symptoms.
Treatment-related adverse events were mild and 

transient. A favorable safety profile is known as one of 
the main benefits of PUL. The most common adverse 
events correlated with PUL include dysuria, hema-
turia, and pelvic pain [19-23]. These adverse events 
are typically resolved within the first week. No seri-
ous adverse events were reported in previous reports 
[7,11,12,15,16]. Similar results were also observed in this 
study. Hematuria was observed most frequently in the 
present study, which resolved with supportive care 
within 2 weeks. Continence function was maintained 
during the follow-up period. Deterioration of continence 
was significantly correlated with a clinically important 
decrease in health-related QOL. Studies of TURP re-
ported that early urge incontinence occurs in up to 30% 
to 40% of patients [5]. Gratzke et al [7] reported that 
the PUL group was found to have stable incontinence 
severity index scores, but patients in the TURP group 
experienced a significant decrease in continence at 2 
weeks and 3 months. Overall, PUL has a benefit with-
out compromising urinary continence. Because PUL 
does not affect the integrity of the bladder neck, ante-
grade ejaculation is maintained. Likewise, no patients 
complained of ejaculation dysfunction in our study. In 
this regard, PUL has had the greatest advantage of 
both the preservation of continence function and im-
provement of the QOL.

UAB refers to the complicated condition associated 
with difficulty in expelling urine from the bladder, 
which is characterized by major symptoms such as pro-
longed urination time, hesitancy, reduced sensation on 
filling, and a slow stream [24]. According to Ko et al [25], 
UAB involves detrusor underactivity (DU) overlap-
ping with bladder outlet obstruction (BOO), overactive 
bladder, and/or stress urinary incontinence. According 
to a report in South Korea, DU was observed in 40.2% 
of men with LUTS [26]. There is still some controversy 
on whether resolving BOO by surgical intervention is 
helpful for patients with UAB who complain of LUTS. 
However, some recent studies have reported that sur-
gically treating BOO could be helpful in improving 
patient symptoms [26,27]. The present study also found 
improvement in objective indicators and subjective 
symptoms when using Urolift to treat BOO in elderly 
patients with UAB who had difficulties with anesthe-
sia due to multiple comorbidities.

Limitations of this study include the small sample 
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size, which may not have provided sufficient statis-
tical power. Second, this was a retrospective study; 
therefore, we cannot exclude the possibility of selection 
bias. Third, the aim of this study was to examine the 
response of patients following the PUL procedure in a 
real clinical setting. Thus, this study’s findings cannot 
be objectively compared to those of other therapies. 

CONCLUSIONS

PUL is a safe and effective treatment for BPH in the 
Asian population. Subjective symptoms and objective 
variables rapidly improved after PUL without severe 
adverse events. This treatment is minimally invasive, 
it can be performed under local anesthesia, and it may 
be an appropriate method for fragile patients.
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