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Abstract

Context: Recently, prostatic urethral lift (PUL) is being used to treat lower urinary tract
symptoms (LUTS) secondary to benign prostatic hyperplasia (BPH). Although prelimi-
nary clinical studies on PUL are increasing, the long-term efficacy and safety of this
procedure are still not well evaluated.
Objective: The objective of our study is to synthesize the existing literature evidence, and
make a comprehensive and long-term systematic review for the PUL procedure.
Evidence acquisition: A systematic search was performed from the electronic databases
including PubMed, Embase, and OVID. The search period was up to January 1, 2020. Com-
prehensive retrospective and prospective studies on PUL were collected in accordance with
specific inclusion and exclusion criteria. Pooled prostatic symptom scores, sexual health
scores, and functional outcomes were calculated by using a fixed or random-effect model.
Evidence synthesis: Nineteen articles meet our determined inclusion and exclusion
criteria, and 11 independent patient series were included in the final analysis. Meta-analysis
results indicated improvement after the PUL procedure, including International Prostate
Symptom Score improvement of 9.73–12.16 points, BPH Impact Index improvement of 3.74–
4.50 points, maximum flow rate improvement of 3.44–4.26 ml/s, and quality of life
improvement of 2.20–2.55 points. Postvoid residual volume at most of the intervals was
not significantly variable. Data regarding sexual function remained stable or improved
slightly during the 24-mo follow-up period. Pooled estimates were largely heterogeneous
except for sexual function.
Conclusions: PUL can continue to relieve prostatic symptoms for 24 mo without
causing serious complications. The extremely important advantage of the PUL procedure
is that it can preserve or slightly improve sexual function. Longer-term and more
comprehensive clinical trials are still needed to further clarify the functional outcomes
and cost effectiveness of PUL.
Patient summary: Prostatic urethral lift is an attractive option for selected patients
who seek rapid and durable relief of lower urinary tract symptoms with complete
preservation of sexual function.
© 2020 Published by Elsevier B.V. on behalf of European Association of Urology. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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1. Introduction

Lower urinary tract symptoms (LUTS) secondary to benign
prostatic hyperplasia (BPH) are common in elderly men
over 50 yr. Treatment options for bothersome LUTS/BPH
comprises conservative approaches, watchful waiting,
pharmacotherapy, and surgical intervention [1,2]. It has
been reported that different pharmacotherapies, including
alpha-adrenergic antagonists, 5-alpha-reductase inhibitors,
anticholinergics, and phosphodiesterase inhibitors, can
improve the International Prostate Symptom Score (IPSS)
by 30–40% and increased urine flow by 20–25%, especially
for smaller prostate (<40 ml) [1–4]. These classic drugs are
often considered the first-line treatments for LUTS/BPH.
However, in general practice, studies have indicated that as
the duration of drug treatment is extended to 1 yr, about
one-third of men will stop taking drugs because of lower
adherence rates, insufficient response, or side effects [4–6].

The indications for surgical intervention in patients with
LUTS/BPH included moderate to severe LUTS, poor effects of
drug treatment, recurrent urinary retention, renal failure,
bladder stones, and repeated urinary tract infections.
Transurethral resection of the prostate (TURP) is the gold
standard for treating LUTS/BPH, and it has been proved by
numerous studies that it can improve subjective symptom
scores and functional outcomes significantly. However,
there are various accompanied complications and morbidi-
ty at the same time, including ejaculatory dysfunction
(65%), erectile dysfunction (10%), urethral strictures (7%),
urinary tract infection (4%), blood transfusion (2%), urinary
incontinence (2%), and a retreatment rate of 6%
[1,2,7,8]. New laser-based modes including photoselective
vaporization (PVP) can reduce bleeding and avoid TUR
syndrome, but similar to TURP, it has higher morbidity rates
[1,9,10]. Minimally invasive surgical treatments including
transurethral microwave therapy (TUMT) and transurethral
needle ablation (TUNA) reduce the possibility of serious
complications at the cost of improving IPSS [1,11]. For the
treatment of LUTS/BPH, except for surgical interventions
mentioned above, many new technologies have emerged to
reduce existing side effects.

Prostatic urethral lift (PUL), an emerging technology for
the treatment of LUTS/BPH, can be operated under local
anesthesia [12–14]. PUL has undergone numerous clinical
studies and was finally allowed in Europe in 2009, Australia
in 2010, and the USA in 2013 [15]. The protocol of PUL
procedure contained two steps. First, move the lateral lobes
in the prostate to the capsule to dilate the prostatic urethra,
and then place small suture-based implants to hold the
lobes and keep the prostatic urethra expanded [14]. This
procedure is a mechanical dilatation of the urethra without
removing the prostate tissue. Previous meta-analysis
results on PUL suggest that urinary symptoms and functions
improved while maintaining sexual function during the
follow-up of 12 mo [16]. However, the long-term efficacy
and safety of this procedure are still not well evaluated. In
recent years, with the increase of original research and long-
term data of this technology, the latest summary needs to be
performed.
The aim of this study was to synthesize the existing
literature evidence and develop a comprehensive and long-
term systematic review of the PUL procedure.

2. Evidence acquisition

A systematic review was performed based on the
recommendations defined in the Preferred Reporting
Items for Systematic Reviews and Meta-analyses (PRISMA)
statement.

2.1. Search strategy

A systematic search of PubMed, Ovid Medline, and EMBASE
electronic databases was performed using several keywords
including benign prostatic hyperplasia, prostate, Urolift, and
urethral lift. The search period was up to January 1, 2020
(Supplementary Table 1). Two independent reviewers
selected the articles, and when discrepancies occurred
over the results, they discussed with a third author to reach
consensus.

2.2. Inclusion and exclusion criteria

The analysis included prospective and retrospective studies
that reported Urolift treatment for BPH, evaluating prostate
symptoms, function, and sexual outcomes. Searches were
restricted to publications in English (non-English articles
were excluded). We also excluded studies that lacked
standard deviations. In the event of duplication of data,
more recent studies or those with comprehensive papers
were preferentially considered. We did not include confer-
ence documents because of inappropriate methodology and
incomplete data.

2.3. Quality assessment

A quality-assessment tool was based on the method of
published in the studies of Perera et al. [16], Ramsay et al.
[17], and Hoffman et al. [18] (Supplementary Table 2). Two
reviewers scored each paper independently (Supplementa-
ry Table 3) [19]. Meanwhile, as for methodological quality
assessment, the Newcastle-Ottawa Scale was also chosen
for nonrandomized controlled trials (non-RCTs) in our
analysis (Supplementary Table 4) and the Jadad scale was
also used for RCTs (Supplementary Table 5). We evaluated
the level of evidence of included studies according to the
criteria recommended by the Oxford Centre for Evidence-
based Medicine (2011; Supplementary Table 6).

2.4. Data extraction and analysis

Data extracted from included researches involved baseline
characteristics (eg, patient age, number, prostate volume,
and IPSS), operative details and complications (eg, local
anesthetic, number of implants, operative time, and
perioperative complications), and postoperative outcomes.
The main outcomes comprised prostate symptom scores
(IPSS and BPH Impact Index [BPHII]), sexual health scores
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(Sexual Health Inventory for Men [SHIM], Male Sexual
Health Questionnaire for ejaculatory function [MSHQ-EjD],
and bother [MSHQ-Bother]), and functional outcomes such
as postvoid residual volume (PVR) and maximum flow rate
(Qmax). For postoperative complication, we used only
descriptive analysis because different definitions and terms
restricted statistical comparisons.

2.5. Statistical analysis

Statistical analysis was performed by RevMan version
5.3 software (The Cochrane Collaboration, Copenhagen,
Denmark). Dichotomous variables were analyzed by odds
ratios and continuous variables were analyzed by weighted
mean differences. The statistical significance for the
combined estimate of absolute change from baseline
was determined by calculated p values. The Z test and
p < 0.05 were regarded as a statistical difference. The
Cochrane x2 test and I2 were used to analyze the
heterogeneity between the trials. A p-value of <0.10 or
I2 > 50% showed that the heterogeneity was unacceptable,
such that a random-effect model was employed; other-
wise, a fix-effect model was employed. All tests and
graphics in this study were performed using RevMan 5.3
(The Cochrane Collaboration) and GraphPad Prism 8
(GraphPad Software Inc., San Diego, CA, USA) software.
To facilitate drawing with GraphPad Prism 8 software
Fig. 1 – Flow diagram
(GraphPad Software Inc.), we considered 1–1.5 and 3–4 mo
as 1 and 3 mo, respectively.

3. Evidence synthesis

We have retrieved a total of 803 documents about PUL.
Nineteen articles were in accordance with our determined
inclusion and exclusion criteria, and 11 independent patient
series were identified for the analysis (see Fig. 1)
[13,14,20–36]. These independent patient series have been
published from 2011 to 2019, including five prospective
cohort studies, three retrospective studies, two randomized
controlled trials, and one crossover trial (see Table 1). The
summary of comprehensive baseline data for included
studies is shown in Table 2.

3.1. Baseline characteristics

In the included study groups, the inclusion and exclusion
criteria were maintained comparatively constant, such as
patients aged >50 yr, IPSS >10, Qmax <15 ml/s, and washed
out or naive to medical therapy. The exclusion criteria
usually included patients with obstructive middle lobes, but
the study reported PUL treatment for BPH with obstructive
middle lobes [25]. The demographic data of 11 patient series
were comparable, with an average age range of 63–70.5 yr
and an average operation time range of 8.5–66 min. The PUL
 of the study.



Table 1 – Characteristics of included studies.

Publication Study type Inclusion criteria Exclusion criteria Follow-up
(mo)

Outcome measures

Roehrborn (2013) [20] Blinded RCT Aged �50 yr, no prior BPH treatment, washed
out or naive to medical therapy, IPSS >12,
Qmax �12 ml/s, PV 30–80 ml

Obstructive median lobe, retention, PVR >250 ml,
infection, PSA >10 ng/ml (unless negative biopsy),
cystolithiasis, bacterial prostatitis

12 IPSS, Qol, BPHII, Qmax, PVR

Roehrborn (2015) [21] 24 IPSS, Qol, BPHII, Qmax
Roehrborn (2015) [22] 36 IPSS, SHIM, MSHQ-EjD, MSHQ-Bother, Qmax,

Qol, BPHII, PVR
Roehrborn (2017) [23] 60 IPSS, SHIM, MSHQ-EjD, MSHQ-Bother, Qmax,

Qol, BPHII,
McVary (2014) [24] 12 IPSS, SHIM, MSHQ-EjD, MSHQ-Bother, Qmax
Rukstalis (2016) [26] Crossover study Aged �50 yr, no prior BPH treatment, washed

out or naive to medical therapy, IPSS >12,
Qmax �12 ml/s, PV 30–80 ml

Obstructive median lobe, PVR >250 ml, infection,
PSA >10 ng/ml (unless negative biopsy),
cystolithiasis, bacterial prostatitis

24 IPSS, SHIM, MSHQ-EjD, MSHQ-Bother, Qmax,
Qol, BPHII, PVR

Cantwell (2014) [27] 12 IPSS, Qol, BPHII, SHIM, MSHQ-EjD, MSHQ-
Bother

Rukstalis (2019) [25] Prospective cohort Age �50 yr, IPSS >12, Qmax �12 ml/s, PV 30–
80 ml, washed out or naive to medical therapy,
obstructive median lobe

Prior surgical intervention for BPH, retention,
active urinary tract infection, and other potentially
confounding conditions

12 IPSS, Qol, BPHII, SHIM, Qmax, MSHQ-EjD,
MSHQ-Bother

Shore (2014) [28] Prospective cohort Aged �50 yr, no prior BPH treatment, washed
out or naive to medical therapy, IPSS >12,
Qmax �12 ml/s, PV 30–80 ml

Obstructive median lobe, PVR >250 ml, retention,
infection, gross hematuria, cystolithiasis, bacterial
prostatitis

1 IPSS, BPHII, SHIM, MSHQ-EjD, MSHQ-Bother,
Qmax, Qol

McNicholas (2013) [13] Prospective cohort PV <60 ml, IPSS >12, Qmax <15 ml/s, PVR
<350 ml

High bladder neck or obstructive middle lobe, PV
>100 ml

12 IPSS, Qol, BPHII, Qmax, PVR

Woo (2012) [29] Prospective cohort Aged �55 yr, IPSS >13, Qmax 5–12 ml/s, PVR
<250 ml, washed out to medical therapy

Obstructive median lobe, infection, retention, PSA
>10 ng/ml, compromised renal function, previous
surgery

12 IPSS, SHIM, MSHQ-EjD, MSHQ-Bother

Chin (2012) [14] 24 IPSS, Qol, BPHII, SHIM, MSHQ-EjD, Qmax,
PVR, MSHQ-Bother

Woo (2011) [30] 12 IPSS, Qol, Qmax, PVR
Bardoli (2017) [31] Retrospective study Age >50 yr, IPSS �10, Qmax �14 ml/s Obstructive median lobe, PV >80 ml, retention,

medical comorbidities, neurological conditions
affect voiding

4 IPSS, Qol, Qmax, PVR

Kim (2019) [32] Retrospective study Age �50 yr, IPSS >12, and PV 30–80 ml NA 12 IPSS, Qol, Qmax, SHIM
Sievert (2019) [33] Prospectively study Moderate-to-severe LUTS were unresponsive

to oral therapy
Obstructive median lobe 24 IPSS, Qol, Qmax, PVR

Sonksen (2015) [34] Nonblinded RCT Age �50 yr, IPSS >12, positive response to
MSHQ-EjD, Qmax �15 ml/s, PVR <350 ml, PV
�60 ml, SHIM >6

Infection, bacterial prostatitis, cystolithiasis,
obstructive median lobe, retention, previous TURP
or laser procedure, pelvic surgery or irradiation,
PSA �10 ng/ml, prostate or bladder cancer, severe
comorbidities

12 IPSS, BPHII, SHIM, MSHQ-EjD, MSHQ-Bother,
Qmax, Qol, PVR

Gratzke (2017) [35] 24
Bozkurt (2016) [36] Retrospective study LUTS secondary to BPH were unresponsive to

oral therapy
PV >100 ml, IPSS <12, PVR >350 ml, Qmax
>15 ml/s, PSA >4 ng/ml, obstructive median lobe,
neurogenic bladder, prostatic surgery, infection,
bladder diseases

12 IPSS, SHIM, MSHQ-EjD, Qmax, Qol, PVR

BPH = benign prostatic hyperplasia; BPHII = Benign Prostatic Hyperplasia Impact Index; EjD = ejaculatory dysfunction; IPSS = International Prostate Symptom Score; LUTS = lower urinary tract symptoms; MSHQ = Male
Sexual Health Questionnaire; NA = not available; PSA = prostate-specific antigen; PV = prostate volume; PVR = postvoid residual volume; Qmax = maximum flow rate; Qol = quality of life; RCT = randomized controlled trial;
SHIM = Sexual Health Inventory for Men; TURP = transurethral resection of the prostate.
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Table 2 – Patient baseline characteristics of clinical studies included in this meta-analysis.

Publication Number Age (yr),
mean (SD)

PV (ml),
mean (SD)

IPSS,
mean (SD)

Qol,
mean (SD)

BPHII,
mean (SD)

Qmax (ml/s),
mean (SD)

PVR (ml),
mean (SD)

SHIM,
mean (SD)

MSHQ-EjD,
mean (SD)

MSHQ-Bother,
mean (SD)

Roehrborn (2013) [20] 140 67 (8.6) 44.5 (12.4) 22.2 (5.4) 4.6 (1.1) 6.9 (2.8) 8.9 (2.2) 85.5 (69.2) 13.0 (8.4) 8.7 (3.2) 2.4 (1.7)
Roehrborn (2015) [21]
Roehrborn (2015) [22]
Roehrborn (2017) [23]
McVary (2014) [24]
Rukstalis (2016) [26] 53 64 (8.0) 40.3 (9.9) 23.3 (5.5) 4.5 (1.2) 6.3 (3.0) 8.8 (4.2) 67.8 (66.4) 12.8 (8.3) 9.5 (10.0) 2.7 (1.7)
Cantwell (2014) [27]
Rukstalis (2019) [25] 45 64 (7.0) 44.2 (11.2) 24.2 (4.9) 4.9 (0.8) 7.7 (2.8) 7.2 (2.9) 107.3 (79.9) 15.1 (9.0) 9.4 (3.1) 1.6 (1.8)
Shore (2014) [28] 51 66 (7.6) 41.3 (11.6) 21.5 (5.4) 4.6 (1.0) 6.7 (3.1) 8.2 (2.2) 77.1 (74.9) 16.5 (7.3) 10.0 (2.6) 1.8 (1.4)
McNicholas (2013) [13] 102 68 (10.0) 48 (21) 23.2 (6.1) 4.7 (1.0) NA 8.7 (4.0) NA NA NA NA
Woo (2012) [29] 64 67 (7.3) 51 (23) 22.6 (5.4) 4.9 (0.9) 7.2 (2.9) 8.3 (2.2) 89 (86) 18.2 (4.9) 10.6 (2.1) 1.5 (1.4)
Chin (2012) [14]
Woo (2011) [30]
Bardoli (2017) [31] 11 70.5 (10.2) 45.5 (15.1) 25.6 (5.3) 5.0 (0.6) NA 7.0 (2.8) 306.3 (120.6) NA NA NA
Kim (2019) [32] 32 67 (7) 50 (7) 19.3 (2.4) 4.4 (0.6) NA 12.1 (2.4) NA 18.8 (4.7) NA NA
Sievert (2019) [33] 86 66.2 (11.5) 43 (18.8) 20.82 (6.5) 4.1 (1.2) NA 11.2 (3.2) 149.5 (251.5) NA NA NA
Sonksen (2015) [34] 44 63 (6.8) 38 (12) 22 (5.7) 4.6 (1.1) 7.3 (2.5) 9.2 (3.5) 86 (72) 20 (4.9) 11 (2.7) 1.7 (1.8)
Gratzke (2017) [35]
Bozkurt (2016) [36] 17 67 (10.8) 44.1 (14.3) 22.8 (4.4) 3.2 (0.9) NA 7.6 (2.9) 50.3 (31.2) 15.5 (6.3) 9.7 (2.8) NA

BPHII = Benign Prostatic Hyperplasia Impact Index; EjD = ejaculatory dysfunction; IPSS = International Prostate Symptom Score; MSHQ = Male Sexual Health Questionnaire; NA = not available; PV = prostate volume;
PVR = postvoid residual volume; Qmax = maximum flow rate; Qol = quality of life; SD = standard deviation; SHIM = Sexual Health Inventory for Men.
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technique can be achieved using local, general, or spinal
anesthesia.

3.2. Safety, effectiveness, and durability

3.2.1. IPSS and BPHII

Overall, the pooled estimates for IPSS incorporated 304–605
patients without repetitive data among 2 yr. We also
showed individual study data reported from 3 to 5 yr
Fig. 2 – Pooled estimates with 95% confidence intervals at follow-up periods (1
mean improvement), (B) BPHII outcomes, (C) Qol outcomes, (D) Qmax outcom
outcome, and (H) MSHQ-Bother outcome.
BPHII = Benign Prostatic Hyperplasia Impact Index; EjD = ejaculatory dysfunctio
Health Questionnaire; PVR = postvoid residual volume; Qmax = maximum flow
[22,23]. Figure 2A and Table 3 show the pooled IPSS
improvement at 1–1.5, 3–4, 6, 12, and 24 mo after the PUL
operation. IPSS at 1–1.5 mo (�10.97 [�12.44, �9.51],
p < 0.00001), 3–4 mo (�12.16 [�13.64, �10.68],
p < 0.00001), 6 mo (�11.09 [�12.51, �9.68], p < 0.00001),
12 mo (�10.45 [�11.70, �9.20], p < 0.00001), and 24 mo
(�9.73 [�10.77, �8.69], p < 0.00001) improved significantly
after PUL treatment. During the follow-up period of 24 mo, the
mean improvement for IPSS ranged from 9.73 to 12.16 points,
, 3, 6, 12, and 24 mo): (A) IPSS outcomes (pooled benefit estimates as
e (ml/s), (E) PVR outcome (ml), (F) SHIM outcome, (G) MSHQ-EjD

n; IPSS = International Prostate Symptom Score; MSHQ = Male Sexual
 rate; Qol = quality of life; SHIM = Sexual Health Inventory for Men.



Table 3 – Pool estimates of outcomes including IPSS, Qol, BPHII, Qmax, PVR, SHIM, MSHQ-EjD, and MSHQ-Bother after PUL.

Outcomes 1–1.5 mo 3–4 mo 6 mo 12 mo 24 mo

IPSS
No. of data sources, patients (n) 9 (605) 8 (448) 8 (526) 9 (497) 5 (304)
Effect size (95% CI) �10.97 (�12.44 to �9.51) �12.16 (�13.64 to �10.68) �11.09 (�12.51 to �9.68) �10.45 (�11.70 to �9.20) �9.73 (�10.77 to �8.69)
Heterogeneity (I2/p) 81% <0.00001 70% 0.002 77% <0.0001 70% 0.0007 0 0.83

BPHII
No. of data sources, patients (n) 7 (450) 6 (394) 6 (388) 6 (348) 4 (211)
Effect size (95% CI) �3.74 (�4.45 to �3.03) �4.46 (�5.16 to �3.75) �4.50 (�5.22 to �3.79) �4.37 (�5.08 to �3.65) �3.90 (�4.46 to �3.35)
Heterogeneity (I2/p) 72% 0.001 69% 0.006 71% 0.004 65% 0.01 0 0.95

Qol
No. of data sources, patients (n) 9 (583) 8 (431) 8 (510) 8 (471) 5 (304)
Effect size (95% CI) �2.53 (�2.87 to �2.19) �2.38 (�2.85 to �1.92) �2.55 (�2.77 to �2.33) �2.46 (�2.71 to �2.20) �2.20 (�2.41 to �1.99)
Heterogeneity (I2/p) 83% <0.00001 86% <0.00001 54% 0.03 59% 0.02 0 0.84

Qmax
No. of data sources, patients (n) 6 (315) 8 (390) 6 (290) 9 (424) 5 (256)
Effect size (95% CI) 4.26 (3.29–5.23) 3.96 (2.93–5.00) 3.44 (2.84–4.03) 3.54 (3.03–4.05) 3.68 (2.97–4.38)
Heterogeneity (I2/p) 57% 0.04 64% 0.007 42% 0.13 19% 0.28 0 0.42

PVR
No. of data sources, patients (n) 3 (194) 7 (355) 4 (224) 7 (396) 5 (296)
Effect size (95% CI) 2.53 (�21.62 to 26.68) �15.41 (�25.16 to �5.66) �31.33 (�64.17 to 2.06) �14.84 (�31.08 to 1.40) �11.22 (�26.16 to 3.72)
Heterogeneity (I2/p) 24% 0.27 10% 0.36 66% 0.03 49% 0.07 74% 0.004

SHIM
No. of data sources, patients (n) 7 (278) 6 (244) 6 (258) 7 (251) 4 (145)
Effect size (95% CI) 0.38 (�0.59 to 1.34) 0.80 (�0.27 to 1.87) 0.22 (�0.79 to 1.22) 0.25 (�0.75 to 1.26) 0.62 (�0.91 to 2.15)
Heterogeneity (I2/p) 0 0.71 0 0.63 0 0.61 0 0.84 0 0.93

MSHQ-EjD
No. of data sources, patients (n) 6 (242) 6 (238) 5 (223) 6 (217) 4 (142)
Effect size (95% CI) 1.81 (1.30–2.33) 1.40 (0.85–1.94) 1.32 (0.76–1.87) 1.11 (0.56–1.65) 0.81 (0.08–1.54)
Heterogeneity (I2/p) 0 0.96 34% 0.18 0 0.56 0 0.51 39% 0.18

MSHQ-Bother
No. of data sources, patients (n) 6 (242) 5 (219) 5 (223) 5 (200) 4 (142)
Effect size (95% CI) �0.69 (�0.95 to �0.42) �0.77 (�1.05 to �0.49) �0.79 (�1.05 to �0.52) �0.66 (�0.94 to �0.37) �0.57 (�0.94 to �0.20)
Heterogeneity (I2/p) 0 0.98 0 0.63 31% 0.22 0 0.91 0 0.46

CI = confidence interval; BPHII = Benign Prostatic Hyperplasia Impact Index; EjD = ejaculatory dysfunction; IPSS = International Prostate Symptom Score; MSHQ = Male Sexual Health Questionnaire; PVR = postvoid residual
volume; Qmax = maximum flow rate; Qol = quality of life; SHIM = Sexual Health Inventory for Men; PUL = prostatic urethral lift.
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indicating a marked decrease in symptoms score. A study by
Roehrborn et al. [23] suggested that IPSS was reduced by
8.83 points (�10.84, �6.82) at 3 yr, 8.80 points (�10.99, �6.61)
at 4 yr, and 7.55 points (�9.94, �5.16) at 5 yr after PUL.

The pooled BPHII data were obtained from between
211 and 450 patients. The mean gain in BPHII ranged between
3.74 and 4.50 points. The changes in BPHII scores were �3.74
points (�4.45, �3.03) at 1–1.5 mo, �4.46 points (�5.16, �3.75)
at 3–4 mo, �4.50 points (�5.22, �3.97) at 6 mo, �4.37 points
(�5.08, �3.65) at 12 mo, and �3.90 points (�4.46, �3.35) at
24 mo of follow-up (Fig. 2B and Table 3). Only a few pooled
estimates in the analysis were homogeneous (IPSS and BPHII
at 24 mo, I2/p = 0/0.83 and I2/p = 0/0.95, respectively), and
most of them were heterogeneous.

3.2.2. Quality of life

The mean improvement score of quality of life (Qol) ranged
from 2.20 (�2.41, �1.99) to 2.55 points (�2.77, �2.33)
according to the responses from 304 to 583 patients (Fig. 2C
and Table 3). A homogeneous pooled estimate at the follow-
up of 24 mo was observed (I2/p = 0/0.84), and the remaining
were heterogeneous.

3.2.3. Qmax and PVR

Evaluation of functional outcomes (Qmax and PVR) was
comparatively objective because of the results from the
instrument. Advantageous pooled outcomes were noticed
for Qmax, with an enhancement from 3.44 (2.84, 4.03) to
4.26 (3.29, 5.23) ml/s (Table 3). The Qmax data at 6, 12, and
24 mo were homogeneous (I2/p = 42%/0.13, 19%/0.28, and 0/
0.42, respectively). Figure 2D also proves that after the PUL
procedure, improved effects were observed early and were
continuous during the 24-mo follow-up. Overall, pooled
outcomes for PVR revealed that PVR at 1–1.5mo (2.53 ml
[�21.62, 26.68]), 6 mo (�31.33 ml [�64.71, 2.06]), 12 mo
(�14.84 ml [�31.08, 1.40]), and 24 mo (�11.22 ml [�26.16,
3.72]) were not significantly variable (Fig. 2E and Table 3).
However, a significantly small improvement was noted in
PVR at 3–4 mo (�15.41 ml [�25.16, �5.66]). Pooled
estimates for PVR at 1–1.5 and 3–4 mo were homogeneous
(I2/p = 24%/0.27 and I2/p = 10%/0.36, respectively).

3.2.4. Complications

Postoperative complications were usually early, mild, and
transient without any special treatment. During the follow-
up period of 3 mo, the complications reported most
frequently comprised dysuria (9.09–52.9%), hematuria
(2.64–74.5%), pelvic pain (0–52.3%), urinary tract infection
(0.98–10.9%), and incontinence (0–7.81%). The use of
different definitions and terms for complications restricts
statistical comprehensive comparisons.

No article reported deaths related to the PUL procedure
throughout the follow-up period of 24 mo. Meanwhile, no
patient required a blood transfusion. It is worth noting that
none of the studies showed recurrence or deterioration of
sexual function. At 12-mo follow-up, 0–6.82% of patients with
insufficient improvements in IPSS or Qmax progressed to
TURP. At 24 mo, 3.57–18.8% of patients progressed to TURP
(see Table 4).
3.3. Preservation of sexual function

3.3.1. Sexual Health Inventory for Men

The scores of SHIM, which reflects erection function, ranged
between 0.22 (�0.79, 1.22) and 0.80 (�0.27, 1.87) through-
out the 24-mo follow-up (Fig. 2F and Table 3). Pooled data
revealed acceptable heterogeneity (I2 = 0 in all groups), and
there is no significant difference between all the selected
intervals.

3.3.2. MSHQ-EjD and MSHQ-Bother

Pooled data analysis for MSHQ-EjD has indicated a
significant improvement at all the selected follow-up
points. Pooled estimates for MSHQ-EjD range between
0.81 (0.08, 1.54) and 1.81 (1.30, 2.33; Fig. 2G and Table 3),
and pooled estimates for MSHQ-Bother range between
�0.57 (�0.94, �0.20) and �0.79 (�1.05, �0.52; Fig. 2H and
Table 3). There was no significant heterogeneity among
studies when pooling the data on the MSHQ-EjD and
MSHQ-Bother scores (I2/p range: 0–39%/0.18–0.98).

For a forest plot of all meta-analysis results, please see
Supplementary Figure 1.

4. Discussion

This systematic review and meta-analysis presents the
latest summary of available clinical studies for the PUL
procedure during a 24-mo follow-up period.

The PUL procedure improves LUTS largely according to
the pooled analysis of IPSS and BPHII scores. The average
improvement of IPSS was 10.45 (�11.70, �9.20) and 9.73
(�10.77, �8.69) points at 12- and 24-mo follow-ups,
respectively. PUL has a similar effect on symptom relief
to other minimally invasive treatments (TUNA and TUMT)
[1,16,37,38] and is superior to medical therapies and placebo
[37]. In addition, the relatively stable improvement of IPSS
by PUL can last throughout 24 mo of follow-up. Qol of
patients who received PUL recovered rapidly within a short
period of time and continued to be maintained for the entire
period of 24 mo. This also leads to indirect cost savings as
patients return to work earlier than those undergoing other
surgical interventions [37].

Although the data on PUL have obviously shown
improvement in subjective results (eg, IPSS and Qol),
merely a small improvement was observed in more
objective outcomes (eg, Qmax and PVR). Functional
improvements after PUL operation were fewer than those
after TURP, PVP, and holmium laser enucleation of the
prostate (HoLEP), which are related to an obviously
beneficial Qmax (10–13 ml/s) [39–41]. Furthermore, al-
though there is no statistically significant difference in PVR
values at 12 and 24 mo, the PVR worsened at 12 mo in three
studies [13,14,34] and at 24 mo in one study [14]. According
to the present evidence, PUL surgery needs to be changed to
improve functional parameters, in order to achieve an effect
comparable with surgical procedures.

The maintenance of sexual function after the PUL
procedure is likely because prostatic tissue, bladder neck,
and urethral tissues are all preserved. According to the



Table 4 – Operative details and complications.

Publication Local
anesthetic

Operative
time (min),
mean (SD)

Implants,
mean (range)

Postoperative
catheter

Early postoperative complications (0–3 mo) Total complications
in patients
during 3 mo

Progression
to TURP at
24 mo

Progression
to TURP
at 12 mo

Dysuria Hematuria Pelvic pain UTI Incontinence

Roehrborn (2013) [20] Most patients 66 (24) 4.9 (2–11) 72/140 (51.4) 48/140 (34.3) 34/140 (24.3) 25/140 (17.9) 4/140 (2.86) 5/140 (3.57) 100/140 (87.1) 5/140 (3.57) 2/140 (1.43)
Roehrborn (2015) [21]
Roehrborn (2015) [22]
Roehrborn (2017) [23]
McVary (2014) [24]
Rukstalis (2016) [26] 46/53 (86.8) 53 (15) 4.4 (2–8) 26/53 (49.1) 19/53 (3.58) 14/53 (2.64) 11/53 (2.08) 1/53 (1.89) 1/53 (1.89) 41/53 (77.4) 4/53 (7.55) 1/53 (1.89)
Cantwell (2014) [27]
Rukstalis (2019) [25] 6/45 (13.3) NA 6.3 (SD 1.6) 36/45 (80) Most frequent Most frequent NA NA NA NA NA NA
Shore (2014) [28] 51/51 (100) 52 (22) 3.7 (2–6) 10/51 (19.6) 27/51 (52.9) 38/51 (74.5) 8/51 (15.7) NA 2/51 (3.92) 47/51 (92) NA NA
McNicholas (2013) [13] 17/102 (16.7) 58 (16) 4.5 (2–9) 54/102 (52.9) 25/102 (24.5) 16/102 (15.7) NA 1/102 (0.98) NA NA NA 4/102 (3.92)
Woo (2012) [29] 26/64 (40.6) NA 4 (2–9) 34/64 (53.1) NA NA NA 7/64 (10.9) 5/64 (7.81) NA 12/64 (18.8) 4/64 (6.25)
Chin (2012) [14]
Woo (2011) [30]
Bardoli (2017) [31] 2/11 (18.2) 8.5 (1.7) 4 (2–6) NA NA NA NA NA NA NA NA NA
Kim (2019) [32] 32/32 (100) NA 2.2 (NA) NA NA Most frequent 0/32 (0) NA 0/32 (0) NA NA 0/32 (0)
Sievert (2019) [33] 24/86 (27.9) 57 (12) 3.8 (2–7) 86/86 (100) 12/86 (14.0)a 3/86 (3.49) NA NA NA 9/86 (10.5)a

Sonksen (2015) [34] 1/44 (2.27) 55 (17) 4.7 (2–6) 44/44 (100) 4/44 (9.09) 17/44 (38.6) 23/44 (52.3) 3/44 (6.82) 1/44 (2.27) 37/44 (84.1) 6/44 (13.6) 3/44 (6.82)
Gratzke (2017) [35]
Bozkurt (2016) [36] 5/17 (29.4) 29.1 (11.6) 3.71 (2–7) 0/17 (0) NA NA NA NA NA NA NA 0/17 (0)

NA = not available; SD = standard deviation; TURP = transurethral resection of the prostate; UTI = urinary tract infection.
Data are shown as frequency (%) unless indicated otherwise.
a Sum of two numbers.
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pooled data of the SHIM score, erectile function remained
steady during the 24 mo of follow-up. MSHQ-EjD, which
assessed ejaculatory function, improved slightly (scores
0.81–1.81) during each follow-up period. Likewise, during
the entire follow-up period, the score of MSHQ-Bother
improved significantly (scores 0.57–0.79). Postoperative
sexual function was preserved, and no new episodes of
persistent erectile or ejaculatory dysfunction were reported
following the PUL procedure. The effects of drug therapy
(a1-blockers and 5a-reductase inhibitors) on sexual func-
tion have been reported discrepantly, but they are
commonly believed to be caused by loss of libido, and
erectile and ejaculatory dysfunction [42,43]. Minimally
invasive treatments including TUMT and TUNA increase the
risk of retrograde ejaculation (9.2–22.2%) and erectile
dysfunction (0–18.2%) [18,44]. After TURP or PVP surgery,
the incidences of erectile and ejaculatory dysfunction were
14–26% and 15–63%, respectively [16,38,43]. Therefore,
preserved sexual function is a main advantage of the PUL
procedure among numerous minimally invasive operations
for BPH.

In our study, durability has been proved to reach 2 yr, in
which the average IPSS improved by 10.45 at 1 yr and by
9.73 at 2 yr. Following PUL, the TURP rates due to
postoperative disease progression still remained low, with
about 3.57–18.8% of patients requiring it at 2 yr. Moreover,
conventional TURP surgery after PUL will not cause
implant-related complications [14,20]. Last but not least,
a single study has reported that PUL can quickly improve
symptoms, Qol, and Qmax, and the improvement can last
for 5 yr [23]. These improvements were associated with a
reduction in the use of catheters, a swift return to normal
activity, and conservation of sexual functions.

The majority of PUL studies used similar inclusion and
exclusion criteria for BPH patients. PUL is usually used in
patients with hyperplasia of the lateral lobe and prostate
size <80 g [37,45–47]. However, MedLift study in
2018 sought to assess efficacy and safety of the PUL
procedure in the treatment of BPH with obstructive middle
lobe [25]. This study demonstrated promising results with
significant improvements of IPSS, BPHII, Qol, and Qmax
throughout 1 yr of follow-up. Long-term and RCT studies are
needed to determine whether PUL is an option for
obstructive middle lobe in BPH. Therefore, in the latest
American Urological Association guideline, the statement
that PUL surgery must “verify absence of an obstructive
middle lobe” stays unaltered [47]. Recently, using a large
unconstrained multicenter data set, Eure et al. [48] have
indicated that the PUL procedure for real-world BPH
patients (eg, prostate volume <30 ml, prostate volume
>80 ml, IPSS <13) can be managed effectively and safely.
This study was not conducted in the context of clinical trials,
and the real-world BPH included a wide range of patient
baseline values. Shah et al. [49] evaluated whether the PUL
procedure was also effective for larger prostates (prostate
size >80 g) and considered that men with larger prostates
appear to benefit from PUL. PUL durability in patients with
prostate sizes >80 g requires longer follow-up data for
assessment and validation. Local anesthesia protocols for
the PUL procedure has been described in detail in the study
by Barkin et al. [12]. Patients who underwent the PUL
procedure under local anesthesia have good tolerance and
most of them did not require catheterization postopera-
tively. With these advantages, selected BPH patients can
complete PUL by day-case surgery, thereby reducing
hospital-related costs [37,50,51].

No cost-effectiveness analysis was conducted for all the
included PUL clinical studies. According to the UK
healthcare market, Ray et al. [52] have reported that
compared with monopolar and bipolar TURP, Urolift saves
£286 and £159 per patient, respectively, and compared with
HoLEP, it costs an additional £90 per patient. Recently,
another literature result indicates that the total cost
associated with Urolift is about US$6400 over 2 yr. On
average, Urolift costs US$1205 more than the total cost of
TURP surgery (US$5181) over 2 yr. PUL was more expensive
and less effective than TURP in this study [53]. The primary
cost for PUL depends on the number of implants used per
treatment. The average number of implants needed is four
per procedure, but this can vary depending on the
configuration and size of the prostate. In the future, it is
necessary to conduct further comparative research on
benefits and costs to guide clinicians in using the
technology in their daily work.

At the same time, there are other emerging technologies
for treating LUTS secondary to BPH. Aquablation therapy is a
surgeon-planned, image-guided, and robotically executed
technique to resect prostate tissue using a high-velocity
waterjet. Aquablation under spinal or general anesthesia
delivers effective relief (IPSS improvement of 15 points at
1 yr), but is associated with unwanted problems including
1.8–2.9 g/dl hemoglobin drop, 7.8–26.7% rate of ejaculatory
dysfunction, 10–11% rate of urinary tract infection, and
nearly 100% postoperative catheterization [54–57]. A limit-
ed study demonstrated that i-TIND implantation resulted in
a reduction of IPSS from the baseline value of 22.5 to the 1-
yr value of 8.8, while 9.9% of patients experienced urinary
retention and 6.2% of them experienced urinary tract
infections. Long-term RCTs are needed to confirm the
available data already published in the literature and to
understand whether device implantation can be proposed
in other patient settings, such as those with acute urinary
retention [58,59]. Intraprostatic steam injection (Rezum)
uses steam to ablate prostate tissue, which improves IPSS by
11 points at 1 yr and maintains it for about 4 yr. However, it
is associated with unwanted complications such as a 3–6%
rate of ejaculatory dysfunction and 7–17% rate of urinary
tract infection. Meanwhile, most patients require an
average of 4 d of catheterization or 19 d of insertion of a
temporary Spanner prostate stent after treatment [60–62].

Recently, Tanneru et al. [63] systematically evaluated the
different outcomes of PUL at the follow-up of 24 mo. In
comparison, our paper has several key advantages. Overall,
we have included a large number of studies on the PUL
procedure in our paper. We searched the literature
regarding the PUL procedure with different follow-up
periods, systematically evaluated the short- and long-term
outcomes caused by PUL, and intuitively expressed these
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comprehensive outcome data in the form of a line chart.
Moreover, we comprehensively evaluated more outcomes,
including prostate symptom scores (IPSS and BPHII), sexual
health scores (SHIM, MSHQ-EjD, and MSHQ-Bother),
functional outcomes (PVR and Qmax), and Qol score. We
systematically assessed each outcome during different
follow-up periods to understand their trend after PUL.

Our review has some limitations. First of all, all the
studies that we have included are of different quality.
Therefore, if the pooled results have significant heteroge-
neity, we use a random-effect model for analysis.
Moreover, benefits secondary to placebo may confound
results. Most of the included studies did not set blank or
standard controls (TURP). Future clinical studies of the PUL
procedure are needed to set up these controls to eliminate
interference factors in order to further determine its
therapeutic effect for BPH. Furthermore, the current
research is not registered, and there may be small
deviation, but we still strictly followed the steps of a
systematic review. Last but not least, when comparing the
merits and demerits of approaches with similar results,
cost is one of the variables that has to be considered.
Therefore, when we compare the safety and efficacy of
several surgical procedures, we need to add cost-effective-
ness analysis at the same time.

5. Conclusions

The meta-analysis results show that the PUL procedure can
continue to relieve symptoms for 24 mo without causing
serious complications. Among the various treatments of
BPH, the extremely important advantage of the PUL
procedure is that it can preserve or slightly improve sexual
function. However, longer-term and more comprehensive
clinical trials are still needed to clarify the functional
outcomes and cost effectiveness of PUL, so as to guide
clinicians in treatment selection.

Author contributions: Hao Ping had full access to all the data in the study
and takes responsibility for the integrity of the data and the accuracy of
the data analysis.

Study concept and design: Ping, Y. Liu, Xiang, M. Wang.
Acquisition of data: Xiang, M. Wang, Guan, D. Liu, Y. Wang, Li.
Analysis and interpretation of data: Xiang, M. Wang, Hao, Y. Liu, Ping.
Drafting of the manuscript: Xiang, M. Wang, Hao.
Critical revision of the manuscript for important intellectual content: Ping,
Y. Liu, Xiang.
Statistical analysis: Xiang, Hao.
Obtaining funding: Ping.
Administrative, technical, or material support: Ping, Y. Liu, Hao.
Supervision: Ping, Y. Liu.
Other: None.

Financial disclosures: Hao Ping certifies that all conflicts of interest,
including specific financial interests and relationships and affiliations
relevant to the subject matter or materials discussed in the manuscript
(eg, employment/affiliation, grants or funding, consultancies, honoraria,
stock ownership or options, expert testimony, royalties, or patents filed,
received, or pending), are the following: None.
Funding/Support and role of the sponsor: This work was supported by the
National Natural Science Foundation of China (Grant No. 81772698 to
Hao Ping).

Acknowledgments: The authors are very grateful to the urology
department of Beijing Tongren Hospital for their selfless help in this
work.

Appendix A. Supplementary data

Supplementary data associated with this article can be
found, in the online version, at doi:10.1016/j.euros.2020.05.001.

References

[1] Mcvary KT, Roehrborn CG, Avins AL, et al. Update on AUA guideline
on the management of benign prostatic hyperplasia. J Urol
2011;185:1793–803.

[2] Gratzke C, Bachmann A, Descazeaud A, et al. EAU guidelines on the
assessment of non-neurogenic male lower urinary tract symptoms
including benign prostatic obstruction. Eur Urol 2015;67:1099–109.

[3] Silva J, Silva CM, Cruz F. Current medical treatment of lower urinary
tract symptoms/BPH: do we have a standard? Curr Opin Urol
2014;24:21–8.

[4] Oelke M, Bachmann A, Descazeaud A, et al. EAU guidelines on the
treatment and follow-up of non-neurogenic male lower urinary
tract symptoms including benign prostatic obstruction. Eur Urol
2013;64:118–40.

[5] Cindolo L, Pirozzi L, Fanizza C, et al. Drug adherence and clinical
outcomes for patients under pharmacological therapy for lower
urinary tract symptoms related to benign prostatic hyperplasia:
population-based cohort study. Eur Urol 2015;68:418–25.

[6] Roehrborn CG. Current medical therapies for men with lower
urinary tract symptoms and benign prostatic hyperplasia: achieve-
ments and limitations. Rev Urol 2008;10:14–25.

[7] Reich O, Gratzke C, Bachmann A, et al. Morbidity, mortality and
early outcome of transurethral resection of the prostate: a pro-
spective multicenter evaluation of 10,654 patients. J Urol
2008;180:246–9.

[8] Magistro G, Stief CG, Gratzke C. New intraprostatic injectables and
prostatic urethral lift for male LUTS. Nat Rev Urol 2015;12:461–71.

[9] Bachmann A, Tubaro A, Barber N, et al. 180-W XPS GreenLight laser
vaporisation versus transurethral resection of the prostate for the
treatment of benign prostatic obstruction: 6-month safety and
efficacy results of a European multicentre randomised trial—the
GOLIATH study. Eur Urol 2014;65:931–42.

[10] Ahyai SA, Gilling P, Kaplan SA, et al. Meta-analysis of functional
outcomes and complications following transurethral procedures for
lower urinary tract symptoms resulting from benign prostatic
enlargement. Eur Urol 2010;58:384–97.

[11] Roehrborn CG. Prostatic urethral lift: a unique minimally invasive
surgical treatment of male lower urinary tract symptoms second-
ary to benign prostatic hyperplasia. Urol Clin North Am
2016;43:357–69.

[12] Barkin J, Giddens J, Incze P, Casey R, Richardson S, Gange S. UroLift
system for relief of prostate obstruction under local anesthesia. Can
J Urol 2012;19:6217–22.

[13] Mcnicholas TA, Woo HH, Chin PT, et al. Minimally invasive prostatic
urethral lift: surgical technique and multinational experience. Eur
Urol 2013;64:292–9.

[14] Chin PT, Bolton DM, Jack G, et al. Prostatic urethral lift: two-year
results after treatment for lower urinary tract symptoms secondary
to benign prostatic hyperplasia. Urology 2012;79:5–11.

http://dx.doi.org/10.1016/j.euros.2020.05.001
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0320
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0320
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0320
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0325
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0325
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0325
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0330
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0330
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0330
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0335
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0335
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0335
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0335
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0340
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0340
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0340
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0340
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0345
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0345
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0345
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0350
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0350
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0350
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0350
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0355
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0355
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0360
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0360
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0360
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0360
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0360
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0365
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0365
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0365
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0365
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0370
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0370
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0370
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0370
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0375
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0375
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0375
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0380
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0380
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0380
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0385
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0385
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0385


E U R O P E A N U R O L O G Y O P E N S C I E N C E 1 9 ( 2 0 2 0 ) 3 – 1 514
[15] Shore N. A review of the prostatic urethral lift for lower urinary tract
symptoms: symptom relief, flow improvement, and preservation of
sexual function in men with benign prostatic hyperplasia. Curr
Bladder Dysfunct Rep 2015;10:186–92.

[16] Perera M, Roberts MJ, Doi SA, Bolton D. Prostatic urethral lift
improves urinary symptoms and flow while preserving sexual
function for men with benign prostatic hyperplasia: a systematic
review and meta-analysis. Eur Urol 2015;67:704–13.

[17] Ramsay CR, Matowe L, Grilli R, Grimshaw JM, Thomas RE. Inter-
rupted time series designs in health technology assessment: lessons
from two systematic reviews of behavior change strategies. Int J
Technol Assess Health Care 2003;19:613–23.

[18] Hoffman RM, Monga M, Elliott SP, et al. Microwave thermotherapy
for benign prostatic hyperplasia. Cochrane Database Syst Rev
2012;9:CD004135.

[19] Doi SA, Thalib L. A quality-effects model for meta-analysis. Epide-
miology 2008;19:94–100.

[20] Roehrborn CG, Gange SN, Shore ND, et al. The prostatic urethral lift
for the treatment of lower urinary tract symptoms associated with
prostate enlargement due to benign prostatic hyperplasia: the L.I.F.
T. study. J Urol 2013;190:2161–7.

[21] Roehrborn CG, Gange SN, Shore ND, et al. Durability of the prostatic
urethral lift: 2-year results of the L.I.F.T. study. Urol Pract
2015;2:26–32.

[22] Roehrborn CG, Rukstalis DB, Barkin J, et al. Three year results of the
prostatic urethral L.I.F.T. study. Can J Urol 2015;22:7772–82.

[23] Roehrborn CG, Barkin J, Gange SN, et al. Five year results of the
prospective randomized controlled prostatic urethral L.I.F.T. study.
Can J Urol 2017;24:8802–13.

[24] Mcvary KT, Gange SN, Shore ND, et al. Treatment of LUTS secondary
to BPH while preserving sexual function: randomized controlled
study of prostatic urethral lift. J Sex Med 2014;11:279–87.

[25] Rukstalis D, Grier D, Stroup SP, et al. Prostatic urethral lift (PUL) for
obstructive median lobes: 12 month results of the MedLift study.
Prostate Cancer Prostatic Dis 2019;22:411–9.

[26] Rukstalis D, Rashid P, Bogache WK, et al. 24-Month durability after
crossover to the prostatic urethral lift from randomised, blinded
sham. BJU Int 2016;118:14–22.

[27] Cantwell AL, Bogache WK, Richardson SF, et al. Multicentre pro-
spective crossover study of the ‘prostatic urethral lift’ for the
treatment of lower urinary tract symptoms secondary to benign
prostatic hyperplasia. BJU Int 2014;113:615–22.

[28] Shore N, Freedman S, Gange S, et al. Prospective multi-center study
elucidating patient experience after prostatic urethral lift. Can J
Urol 2014;21:7094–101.

[29] Woo HH, Bolton DM, Laborde E, et al. Preservation of sexual
function with the prostatic urethral lift: a novel treatment for lower
urinary tract symptoms secondary to benign prostatic hyperplasia. J
Sex Med 2012;9:568–75.

[30] Woo HH, Chin PT, Mcnicholas TA, et al. Safety and feasibility of the
prostatic urethral lift: a novel, minimally invasive treatment for
lower urinary tract symptoms (LUTS) secondary to benign prostatic
hyperplasia (BPH). BJU Int 2011;108:82–8.

[31] Bardoli AD, Taylor WSJ, Mahmalji W. Can the UroLift prostatic
implant device treat the symptoms of benign prostatic hypertrophy,
avoid sexual dysfunction and reduce hospital TURP waiting times?
A single centre, single surgeon experience and review of the liter-
ature. Aging Male 2017;20:192–7.

[32] Kim JH, Lee KS, Kim TH. Evaluation of clinical outcomes of prostatic
urethral lift for benign prostatic hyperplasia: an Asian population
study. World J Mens Health 2019;37:e44.

[33] Sievert KD, Schonthaler M, Berges R, et al. Minimally invasive
prostatic urethral lift (PUL) efficacious in TURP candidates: a mul-
ticenter German evaluation after 2 years. World J Urol
2019;37:1353–60.

[34] Sonksen J, Barber NJ, Speakman MJ, et al. Prospective, randomized,
multinational study of prostatic urethral lift versus transurethral
resection of the prostate: 12-month results from the BPH6 study.
Eur Urol 2015;68:643–52.

[35] Gratzke C, Barber N, Speakman MJ, et al. Prostatic urethral lift vs
transurethral resection of the prostate: 2-year results of the BPH6
prospective, multicentre, randomized study. BJU Int 2017;119:767–75.

[36] Bozkurt A, Karabakan M, Keskin E, Hirik E, Balci MB, Nuhoglu B.
Prostatic urethral lift: a new minimally invasive treatment for lower
urinary tract symptoms secondary to benign prostatic hyperplasia.
Urol Int 2016;96:202–6.

[37] Pushkaran A, Stainer V, Muir G, Shergill IS. Urolift – minimally
invasive surgical BPH management. Expert Rev Med Devices
2017;14:223–8.

[38] Foster HE, Barry MJ, Dahm P, et al. Surgical management of lower
urinary tract symptoms attributed to benign prostatic hyperplasia:
AUA guideline. J Urol 2018;200:612–9.

[39] Thangasamy IA, Chalasani V, Bachmann A, Woo HH. Photoselective
vaporisation of the prostate using 80-W and 120-W laser versus
transurethral resection of the prostate for benign prostatic hyper-
plasia: a systematic review with meta-analysis from 2002 to 2012.
Eur Urol 2012;62:315–23.

[40] Teng J, Zhang D, Li Y, et al. Photoselective vaporization with the
green light laser vs transurethral resection of the prostate for
treating benign prostate hyperplasia: a systematic review and
meta-analysis. BJU Int 2013;111:312–23.

[41] Zhang Y, Yuan P, Ma D, et al. Efficacy and safety of enucleation vs.
resection of prostate for treatment of benign prostatic hyperplasia:
a meta-analysis of randomized controlled trials. Prostate Cancer
Prostatic Dis 2019;22:493–508.

[42] Mcconnell JD, Roehrborn CG, Bautista OM, et al. The long-term
effect of doxazosin, finasteride, and combination therapy on the
clinical progression of benign prostatic hyperplasia. N Engl J Med
2003;349:2387–98.

[43] Shelbaia A, Elsaied WM, Elghamrawy H, Abdullah A, Salaheldin M.
Effect of selective alpha-blocker tamsulosin on erectile function in
patients with lower urinary tract symptoms due to benign prostatic
hyperplasia. Urology 2013;82:130–5.

[44] Frieben RW, Lin HC, Hinh PP, Berardinelli F, Canfield SE, Wang R. The
impact of minimally invasive surgeries for the treatment of symp-
tomatic benign prostatic hyperplasia on male sexual function: a
systematic review. Asian J Androl 2010;12:500–8.

[45] Srinivasan A, Wang R. An update on minimally invasive surgery for
benign prostatic hyperplasia: techniques, risks, and efficacy. World
J Mens Health 2019;37:e48.

[46] Das AK, Leong JY, Roehrborn CG. Office-based therapies for benign
prostatic hyperplasia: a review and update. Can J Urol 2019;26:2–7.

[47] Foster HEA, Dahm PA, Kohler TSA, et al. Surgical management of
lower urinary tract symptoms attributed to benign prostatic hyper-
plasia: AUA guideline amendment 2019. J Urol 2019;202:592–8.

[48] Eure G, Gange S, Walter P, et al. Real-world evidence of prostatic
urethral lift confirms pivotal clinical study results: 2-year outcomes
of a retrospective multicenter study. J Endourol 2019;33:576–84.

[49] Shah BB, Tayon K, Madiraju S, Carrion RE, Perito P. Prostatic urethral
lift: does size matter? J Endourol 2018;32:635–8.

[50] Jones P, Rai BP, Aboumarzouk O, Somani BK. UroLift: a new mini-
mally-invasive treatment for benign prostatic hyperplasia. Ther Adv
Urol 2016;8:372–6.

[51] Jones P, Rajkumar GN, Rai BP, et al. Medium-term outcomes of
Urolift (minimum 12 months follow-up): evidence from a system-
atic review. Urology 2016;97:20–4.

http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0390
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0390
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0390
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0390
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0395
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0395
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0395
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0395
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0400
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0400
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0400
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0400
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0405
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0405
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0405
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0410
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0410
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0415
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0415
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0415
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0415
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0420
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0420
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0420
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0425
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0425
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0430
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0430
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0430
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0435
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0435
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0435
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0440
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0440
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0440
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0445
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0445
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0445
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0450
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0450
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0450
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0450
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0455
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0455
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0455
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0460
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0460
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0460
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0460
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0465
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0465
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0465
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0465
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0470
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0470
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0470
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0470
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0470
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0475
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0475
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0475
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0480
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0480
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0480
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0480
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0485
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0485
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0485
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0485
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0490
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0490
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0490
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0495
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0495
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0495
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0495
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0500
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0500
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0500
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0505
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0505
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0505
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0510
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0510
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0510
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0510
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0510
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0515
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0515
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0515
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0515
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0520
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0520
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0520
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0520
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0525
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0525
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0525
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0525
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0530
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0530
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0530
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0530
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0535
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0535
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0535
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0535
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0540
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0540
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0540
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0545
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0545
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0550
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0550
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0550
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0555
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0555
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0555
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0560
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0560
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0565
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0565
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0565
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0570
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0570
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0570


E U R O P E A N U R O L O G Y O P E N S C I E N C E 1 9 ( 2 0 2 0 ) 3 – 1 5 15
[52] Ray A, Morgan H, Wilkes A, Carter K, Carolan-Rees G. The Urolift
system for the treatment of lower urinary tract symptoms second-
ary to benign prostatic hyperplasia: a NICE medical technology
guidance. Appl Health Econ Health Policy 2016;14:515–26.

[53] Ulchaker JC, Martinson MS. Cost-effectiveness analysis of six thera-
pies for the treatment of lower urinary tract symptoms due to benign
prostatic hyperplasia. Clinicoecon Outcomes Res 2018;10:29–43.

[54] Fiori C, Checcucci E, Gilling P, et al. All you must know about
“Aquablation” procedure for treatment of benign prostatic obstruc-
tion: a systematic review of comparative outcomes and critical
review of current literature. Minerva Urol Nefrol 2020;72:152–61.
http://dx.doi.org/10.23736/S0393-2249.20.03654-1.

[55] Misrai V, Rijo E, Zorn KC, Barry-Delongchamps N, Descazeaud A. Water-
jet ablation therapy for treating benignprostatic obstruction inpatients
withsmall- tomedium-sizeglands:12-monthresultsof thefirstFrench
Aquablation Clinical Registry. Eur Urol 2019;76:667–75.

[56] Gilling P, Barber N, Bidair M, et al. WATER: a double-blind, random-
ized,controlledtrialofAquablation1 vstransurethral resectionof the
prostate in benign prostatic hyperplasia. J Urol 2018;199:1252–61.

[57] Gilling P, Barber N, Bidair M, et al. Three-year outcomes after
Aquablation therapy compared to TURP: results from a blinded
randomized trial. Can J Urol 2020;27:10072–9.

[58] Amparore D, De Cillis S, Volpi G, et al. First- and second-generation
temporary implantable nitinol devices as minimally invasive treat-
ments for BPH-related LUTS: systematic review of the literature.
Curr Urol Rep 2019;20:47.

[59] Porpiglia F, Fiori C, Amparore D, et al. Second-generation of tem-
porary implantable nitinol device for the relief of lower urinary
tract symptoms due to benign prostatic hyperplasia: results of a
prospective, multicentre study at 1 year of follow-up. BJU Int
2019;123:1061–9.

[60] Mcvary KT, Rogers T, Roehrborn CG. Rezum water vapor thermal
therapy for lower urinary tract symptoms associated with benign
prostatic hyperplasia: 4-year results from randomized controlled
study. Urology 2019;126:171–9.

[61] Mollengarden D, Goldberg K, Wong D, Roehrborn C. Convective
radiofrequency water vapor thermal therapy for benign prostatic
hyperplasia: a single office experience. Prostate Cancer Prostatic Dis
2018;21:379–85.

[62] Roehrborn CG, Gange SN, Gittelman MC, et al. Convective thermal
therapy: durable 2-year results of randomized controlled and pro-
spective crossover studies for treatment of lower urinary tract
symptoms due to benign prostatic hyperplasia. J Urol
2017;197:1507–16.

[63] Tanneru K, Gautam S, Norez D, et al. Meta-analysis and systematic
review of intermediate-term follow-up of prostatic urethral lift for
benign prostatic hyperplasia. Int Urol Nephrol. In press. https://doi.
org/10.1007/s11255-020-02408-y.

http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0575
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0575
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0575
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0575
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0580
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0580
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0580
http://dx.doi.org/10.23736/S0393-2249.20.03654-1
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0590
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0590
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0590
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0590
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0595
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0595
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0595
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0600
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0600
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0600
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0605
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0605
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0605
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0605
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0610
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0610
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0610
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0610
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0610
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0615
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0615
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0615
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0615
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0620
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0620
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0620
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0620
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0625
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0625
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0625
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0625
http://refhub.elsevier.com/S2666-1683(20)32608-2/sbref0625
https://doi.org/10.1007/s11255-020-02408-y
https://doi.org/10.1007/s11255-020-02408-y

	A Systematic Review and Meta-analysis of Prostatic Urethral Lift for Male Lower Urinary Tract Symptoms Secondary to Benign...
	1 Introduction
	2 Evidence acquisition
	2.1 Search strategy
	2.2 Inclusion and exclusion criteria
	2.3 Quality assessment
	2.4 Data extraction and analysis
	2.5 Statistical analysis

	3 Evidence synthesis
	3.1 Baseline characteristics
	3.2 Safety, effectiveness, and durability
	3.2.1 IPSS and BPHII
	3.2.2 Quality of life
	3.2.3 Qmax and PVR
	3.2.4 Complications

	3.3 Preservation of sexual function
	3.3.1 Sexual Health Inventory for Men
	3.3.2 MSHQ-EjD and MSHQ-Bother


	4 Discussion
	5 Conclusions
	Appendix A Supplementary data
	References


