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Abstract

This meta-analysis was to evaluate the efficacy and safety of holmium laser enucleation of prostate (HoLEP) in the
treatment of benign prostatic hyperplasia (BPH) with large volume. PubMed, Embase, and Cochrane Library databases
(until March 2022) were used to search related randomized controlled trials. A total of || studies including 1,258
patients were involved. HoLEP could significantly decrease the length of hospital stay and accelerate recovery. In
subanalysis, HoLEP had better perioperative outcomes than bipolar transurethral resection of the prostate (B-TURP)
and bipolar transurethral enucleation of the prostate (BPEP). The improvement in operative time and enucleation
time was better in thulium laser enucleation of the prostate (ThuLEP) than HoLEP. In the follow-up period, the
HoLEP decreased post-void residual urine (PVR) in short-term intervals and improved patients’ maximum flow rate
(Qmax) and prostate-specific antigen (PSA) in mid- and long-term intervals. In subanalysis, HoLEP presented significant
improvements in Qmax, PSA, and quality of life (QoL) than B-TURP, and HoLEP could also improve Qmax than
ThuLEP after 6 months of surgery. The HoLEP reduced the risk of postoperative bleeding compared with other
surgeries in safety. In our study, we confirmed the advantages of HoLEP in treating BPH when the prostate size was
larger than 80 mL, which indicated that HoLEP could be the best choice for treatment of large volume of prostate.
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Introduction

The incidence rate of benign prostatic hyperplasia (BPH)
is higher in middle-aged and elderly men. Its lower uri-
nary tract symptoms (LUTS) seriously affect the quality
of life in patients, especially for those with a prostate vol-
ume larger than 80 mL (M. W. Zhang et al., 2017). The
LUTS is also strongly associated with sexual function
(Rosen et al., 2003). For patients with BPH, medical
treatment may be the first-line treatment, such as tamsu-
losin and finasteride; when medical treatment is ineffec-
tive or the LUTS are not relieved, surgical treatment may
be the preferred method (Gratzke et al., 2015).

Transurethral resection of the prostate (TURP) used
to be the standard treatment for benign prostatic hyper-
plasia. The effects of this technique are limited by the
volume of prostate (Oelke et al., 2012; Ricken &
Bachmann, 2014). Various methods were later devel-
oped to manage large volumes of the prostate with better
outcomes (Office, 2021). The bipolar transurethral resec-
tion of the prostate (B-TURP) and bipolar transurethral
enucleation of the prostate (BPEP) showed lower periop-
erative morbidity and favorable mid- to long-term effi-
cacy (Office, 2021). With the development of the laser
technique, the holmium laser technique was used to treat
patients with BPH without limitation of prostate size and
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also presented better security and relatively fewer com-
plications than TURP (Naspro et al., 2017; Sun et al.,
2018; Zhong et al., 2019). The thulium laser enucleation
of the prostate (ThuLEP) and greenlight laser photose-
lective vapo-enucleation of the prostate (GLPVEP) also
played important roles in the treatment of BPH (Office,
2021). These techniques were also widely used with less
bleeding and better excision when the prostate volume is
greater than 80 mL. The guideline pointed out the thera-
peutic role of holmium laser enucleation of the prostate
(HoLEP) in large prostate (Office, 2021), there was still
a lack of strong evidence on the advantages of HOLEP in
treating a large volume of prostate.

In this systematic review and meta-analysis, we
assessed the efficacy and safety of HoLEP in treating a
large volume of prostate from all published randomized
controlled trials (RCTs).

Method

Search Strategy

The PRISMA guideline was applied to our study (Page
et al., 2021), and we searched PubMed (until March
2022), Embase (until to March 2022), and Cochrane
Library databases (until March 2022) to evaluate the effi-
cacy and safety of HOLEP in treating patients with LUTS
when the volume of the prostate was more than 80 mL,
using related search terms including holmium laser, pros-
tatectomy, enucleation, BPH, LUTS, and RCTs. This
study only included published articles and had no restric-
tions on the language of the articles. All included studies
were reviewed by different authors to confirm the avail-
ability and identify additional relevant articles.

Inclusion Criteria

The included criterion was as follows: (1) Patient: The
volume of the prostate was more than 80 mL, 80cc; (2)
intervention: The patients in the trial group were treated
with HoLEP; (3) comparator: The patients in the control

group were treated with B-TURP, bipolar transurethral
resection of the prostate (BPRP), ThuLEP, and GLPVEP;
(4) outcome: The study provided accurate data, including
perioperative data (operative time, enucleation time
et al.), postoperative data (international prostate symp-
tom score [[PSS], maximum flow rate [Qmax], etc.), and
complication (bladder injury, bladder neck contracture
et al.); and (5) study: All studies were RCTs. The related
detail of inclusion criteria was summarized in Table 1.
Compared with retrospective studies, the RCTs had
stricter inclusion and exclusion criteria. If the same group
of participants was studied by one group of researchers in
different years, all studies were included.

Quality Assessment

Cochrane collaborations revised risk-of-bias tool for ran-
domized trials (RoB 2) was used to evaluate the quality of
all included RCTs (Sterne et al., 2019). Domains recorded
included randomization process, deviations from the
intended outcomes, missing outcome data, measurement
of the outcome, and selection of the reported result. The
accompanying manual provided by Cochrane provided
guidance for determining the risk of bias in each domain.
Included papers were rated “high risk,” “low risk,” or
“some concerns” across five domains. The different opin-
ions of classification were solved by discussion among
all authors. The included studies were evaluated by two
independent authors, and after verification, the risk of
bias was finally determined.

Data Extraction

A series of valuable information was collected from all
included studies: (1) study type and country; (2) the
name of the first author; (3) publication time; (4) sample
size; (5) eligibility criteria, and excluded criteria, inter-
ventions, postoperative follow-up period, date of study;
and (6) perioperative data including operation time, enu-
cleation time, morcellation time, hemoglobin decrease,
catheterization time and length of hospital stay. The
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Table |. Search Strategy According to Populations, Interventions,

Comparators, Outcomes, and Study Designs (PICOS).

Items Population Intervention Comparator Outcomes Study design
Inclusion The size of prostate was more HoLEP B-TURP Perioperative data (operative time, Randomized
criteria than 80 mL, 80cg; BPEP enucleation time, morcellation time, Controlled
International prostate symptom GLPVEP hemoglobin decrease, catheterization Trials
score (IPSS)>1; ThuLEP time and length of hospital stay),
Quality of life (QOL) score=3; postoperative data (Qmax, IPSS, PVR,
Peak flow rate (Qmax) <I5 PSA, QoL and IIEF-5) and complication
ml/sec; (bladder injury, bladder neck contracture,
Patients with acute urine postoperative bleeding, orchitis,
retention secondary to BPH retention, stress urinary incontinence,
who failed trial of voiding. urethral stricture, urinary tract infection
and urge urinary incontinence)
Exclusion The average size of prostate Not Not Qualitative outcomes such as patient Letters,
criteria was less than 80 mL, 80 cc; performed performed feelings; inadequate indicators; comments,
International prostate symptom reviews,
score (IPSS)<1; qualitative
Quality of life (QOL) score<<3; studies

Peak flow rate (Qmax) >15
mL/s;

Note. BPH = benign prostatic hyperplasia; HOLEP = holmium laser enucleation of prostate; B-TURP = bipolar transurethral resection of prostate; BPEP = bipolar
transurethral enucleation of the prostate; GLPVEP = greenlight laser photoselective vapo-enucleation of the prostate; ThuLEP = thulium laser enucleation of the
prostate; PYR = post-void residual urine; PSA = prostate-specific antigen; [IEF-5 = international index of erectile function-5.

postoperative indexes were also evaluated, including
IPSS, Qmax, post-void residual urine (PVR), quality of
life (QoL) score, prostate-specific antigen (PSA) at 1-,
3-, 12-, 24-, and 36-month intervals; and the postopera-
tive complication was also collected. This study does not
need ethical approval because it is a retrospective analy-
sis of existing studies.

Statistical and Meta-Analysis

We analyzed the data of this data by Review Manager
software (RevMan, version 5.4.0, Cochrane Collaboration;
Cumpston et al., 2019). The continuous data were ana-
lyzed by mean difference (MD), and the dichotomous
data were evaluated by odds ratio (OR) with 95% confi-
dence interval (95% CI; DerSimonian & Laird, 2015). If
the p value for the /7 statistic was higher than .05, the
study was deemed to be homogeneous as a fixed-effects
model was applied; by contraries, the random-effects
model was used. If p value was less than .05, the results
were considered to indicate statistical significance.

Result

Selection and Characteristics of Included
Studies

A total of 449 articles were searched in the database, and
there were only 57 articles left after reading the title and
abstract. By reviewing the full-text articles and qualita-
tive synthesis, 11 studies were finally included in our

meta-analysis (Elshal et al., 2020; Fuschi et al., 2021;
Ghobrial et al., 2021; Guo, 2020; Habib et al., 2020,
2022; Higazy et al., 2021; Kuntz et al., 2004, 2008;
Kuntz & Lehrich, 2002; J. Zhang et al., 2020). The
details of included studies were presented in Figure 1,
and the characteristics and baseline are summarized in
Table 2.

The Quality of Eligible Studies

The included studies were all RCTs. One study offered
less useful data, so the quality of the study was “high
risk.” The detail was presented in Figure 2. Three articles
that were three different follow-up times of one RCT
were all included. If two intervention groups were set in
article, we regarded the article as two individual RCTs.
The detail was summarized in the Table 2.

Intraoperative and Perioperative Outcomes

Operative Time, Enucleation Time, and Morcellation
Time. Operative time: the forest plots identified a mean
difference (MD) of —2.83 and 95% confidence interval
(CI) of —13.28 to 7.63 (p = .60; Figure 3A). Enucleation
time: the forest plots identified a MD of 0.92 and 95% CI
of —4.67 to 6.51 (p = .75; Figure 3B). Morcellation time:
the forest plots identified a MD of 0.26 and 95% CI of
—1.30 to 1.83 (p = .74; Figure 3C). The results suggested
that that the HOLEP was not inferior in operative time,
enucleation time and morcellation time than other
surgeries.
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Figure |. Flowchart of the Study Selection Process.

Hemoglobin Decrease. The HoLEP presented less
perioperative hemoglobin decrease compared with
other surgeries. (MD, —0.34; 95%CI, [—0.58, —0.10];
p = .006; Figure 3D).

Catheterization Time. Catheterization time between
HoLEP and other surgeries was not statistically signifi-
cant (MD, —1.28; 95%CI, [-2.93, 0.37]; p = .13;
Figure 3E).

Length of Hospital Stay. Thirteen articles with 1,258
patients were absorbed in this group. The random-eftfects

model was applied for analysis because the trials were not
homogeneous. The results presented that there was a sig-
nificant difference in hospitalization time between the
HoLEP and other surgical methods (MD, —1.16; 95% CI,
—1.89 to —0.43; p = .002), indicating that the HoLEP
could significantly accelerate the recovery.

Sub-Analysis of Intraoperative and
Perioperative Outcomes

HoLEP and B-TURP. The HoLEP presented better out-
comes in operative time (MD, —10.67; 95%CI, [-17.53,
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Figure 2. The Summary of Risk of Bias.

—3.82]; p = .002), perioperative hemoglobin decrease
(MD, —1.03; 95%CI, [—1.24, —0.83]; p < .0001), cathe-
terization time (MD, -1.06; 95%CI, [—1.30, —0.81]; p <
.00001) and hospitalization time (MD, —0.84; 95%CI,
[-1.03, —0.65]; p < .00001) (Supplemental Figure 1).
These results meant the HoOLEP was better choice than
B-TURP in resection of large prostate.

HoLEP and BPEP. In these two groups, significant differ-
ences were observed in operative time (MD, —14.41;
95%CI, [-24.23, —4.60]; p = .004), enucleation time
(MD, —3.65; 95%CI, [-7.05, —0.25]; p = .04), periopera-
tive hemoglobin decrease (MD, —0.20; 95%CI, [—0.24,
—0.16]; p < .00001), catheterization time (MD, —0.52;
95%CI, [-0.77, —0.27]; p < .0001) and hospitalization
time (MD, —0.30; 95%CI, [-0.57, —0.03]; p = .03), sug-
gesting that the HoLEP had better outcomes than BEPE
(Figure 4).

HoLEP and ThuLEP. The ThuLEP had less operative time
(MD 7.19, 95%CI, [4.61, 9.77], p < .00001) and less enu-
cleation time (MD, 5.13; 95%CI, [2.63, 7.62]; p < .0001)
than HoLEP (Figure 5A and B), which was not differences

in perioperative hemoglobin decrease, catheterization
time and hospitalization time (Figure SC—E). These results
meant the ThuLEP saved intraoperation time with similar
perioperative outcomes.

Postoperative Outcomes

Short-Term Follow-Up. The follow-up after 1 month of
surgery identified the HOLEP had improvement in PVR
(MD, —7.81; 95%ClI, [-12.43, —3.20]; p = .0009; Figure
6C). And the outcomes were not different in Qmax, IPSS,
PVR, PSA, QoL, and IIEF-5 after 3 to 4 months and 6
months follow-up between the two groups (Supplemental
Figures 2 and 3).

Mid-Term Follow-Up. After 12 months follow-up, the
patients treated with HoLEP had better Qmax (MD,
2.14; 95%CI, [0.33, 3.94]; p = .02; Figure 7). The
patients treated with HoLEP were more satisfied to
their postoperative life (12 month: MD, —0.10; 95%ClI,
[-0.18, —0.01]; p = .04; 12-24 months: MD, —0.32;
95%CI, [-0.58, —0.05]; p = .02; Figure 7 and
Supplemental Figure 4).

Long-Term Follow-Up. After 36 months follow-up, the
patients treated with HoLEP had significantly better Qmax
(MD, 5.11; 95%CI, [3.22, 7.01]; p < .00001) and PSA
(MD, —2.11; 95%CI, [-3.07, —1.15]; p < .0001; Figure
8A, D).

Subanalysis of Postoperative Outcomes

HoLEP and B-TURP. Compared with B-TURP, patients
treated with HoLEP had better prognosis in Qmax (MD,
7.18;95%CI, [6.34, 8.01]; p < .00001), PSA (MD, —1.65;
95%CI, [-2.76, 0.55]; p = .003), and QoL (MD, —0.13;
95%CI, [-0.25, —0.01]; p = .04) after the 36th month of
surgery (Supplemental Figure 5). The HoLEP treatment
identified better prognosis in long-term follow-up than
B-TURP.

HoLEP and BPEP. The outcomes were not different in
12th-month follow-up between HoLEP and BPEP (Sup-
plemental Figure 6). The advantage of HOLEP should be
confirmed in short- and long-term follow-up by more
large-volume studies in the future.

HoLEP and ThuLEP. The HoLEP could improve Qmax
after 6 months follow-up (MD, 2.73; 95%CI, [1.06, 4.40];
p = .001) (Supplemental Figure 7). Two groups were not
compared in mid-term and long-term follow-up, which
should be analyzed in the future.
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Elshal 2020 b 85 3632 60 12 2224 62 01% -5.50[(16.23,5.23) "
Fuschi 2020 114 027 42 131 039 68 19.0% -0.17[0.29,-0.05
Ghobrial 2021 a 08 148 52 1 326 52 47% -020(-1.17,0.77)
Ghobrial2021b 08 148 52 08 297 51 5.2% 0.00(0.91,
Habib 2020 08 252 33 1 2 31 38% -010(1.21,
Habib 2022 06 047 57 163 063 55 175% -1.03(-1.24.-0.82) 1
Higazy 2021 09 0.1 54 1% 0.1 53 19.9% -0.20(-0.24,-0.16)
Kuntz 2002 19 13 60 28 186 60 104% -0.80(1.42,-0.38)
Zhang 2020 08 03 58 0.7 03 58 19.2% 0.10{-0.01,0.21)
Total (95% Cl) 528 5§50 100.0% -0.34[-0.58,-0.10]
Heterogeneity: Tau®= 0.08; Chi*= 99.38, df= § (P < 0.00001); 1= 91% t i + J
Testfor overall efect: Z= 2.77 (P = 0.006) S00Tal e O
E. Catheterization time
HoLEP Others Mean Difference Mean Difference
Stydy orSubaroup Mean SD Total Mean SD Total Weight IV, Randomn, 95% Ci IV, Random. 95% C|
Elshal 2020 2 1222 60 1 297 60 9.9% 0.00(-0.94,0.94]
Elshal 2020 b 1222 60 2371 62 98% -1.00(-2.08,0.08
Fuschi 2020 2.23 0.64 42 472 103 68 102% -2.49(-2.80,-2.18] 3
Ghobrial 20212 1 445 52 1 297 52 95% 0.00 (-1.45, 1.45]
Ghobrial 2021 b 1 445 52 1 4.45 51 9.2% 0.00(-1.72,1.72)
Habib 2020 072 017 33 112 087 31 102% -0.40(-0.71,-0.09
Habib 2022 078 0.21 §7 184 092 55 10.3% -1.06(-1.31,-0.81]
Higazy 2021 1023 54 179 16 53 102% -0.79(-1.23,-0.35)
Kuntz 2002 128 0.72 60 8.1 084 60 10.2% -6.82(-7.10,-6.54] ¢
Zhang 2020 2 074 58 2 074 58 10.3% 0.00(-0.27,0.27)
Total (95% CI) 528 550 100.0% -1.28[-2.93,0.37) . * X ,
Heterogeneity: Tau®= 6.89; Chi’ 578.18, df= 9 (P < 0.00001); I = 99% ¥ + * J
Testfor overall effect Z= 152 (P= 0.13) W ey
F. Length of hospital stay
HoLEP Others Mean Difference Mean Difference
_Study of Mean SD Total Mean SD Total Weialt [V, Random, 95% Cl IV, Randoin, 95% C|
Elshal 2020 a 1297 60 1 518 60 7.0% 0.00(-1.51,1.51)
Elshal 2020 b 1297 60 2 593 62 66% -1.00(-2.66, 0.66] 1
Fuschi 2020 2.24 032 42 425 0.64 68 9.9% -2.01(2.19,-1.83] "
Ghobrial 20212 1 1.48 52 1287 52 86% 0.00 (-0.90, 0.90)
Ghobrial 2021 b 1 148 52 1 148 51 9.4% 0.00(-0.57,0.57)
Guo 2020 55 1.1 84 6 13 9 g97% -050(0.85-0.19
Habib 2020 0.84 0.09 33 085 03 3 998%  -0.11(-0.22,-0.00)
Habib 2022 0982 0.21 §7 1.76 069 55 99% -0.84(1.03,-0.65]
Higazy 2021 1 024 54 149 06 53 99% -049(-0.66,-0.32)
Kuntz 2002 288 152 60 1046 1.9 60 93% -7.58(-8.20,-6.96] ®
Zhang 2020 2 0.74 58 2 074 58 9.8% 0.00(-0.27,0.27)
Total (95% CI) 612 646 100.0% -1.16(-1.89,-0.43] | .
- = 2= R= ; + + J
Heterogeneity: Tau*= 1.39; Chi*= 835.81, df= 10 (P < 0.00001); F=89% T 50 50 100

Testfor overall effect: Z=3.12 (P = 0.002) HOLEP Others

Figure 3. Forest Plots Showing the Result of (A) Operation Time, (B) Enucleation Time, (C) Morcellation Time, (D)
Hemoglobin Decrease, (E) Catheterization Time, and (F) Length of Hospital Stay.
Note. M-H = Mantel-Haenszel; Cl = confidence interval; df = degrees of freedom.
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A. Operative time

HoLEP BPEP Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ghobrial 2021 b 87.8 36 52 863 29 51 20.7% 1.50 [11.11,14.11) =
Guo 2020 1067 123 84 1304 154 96 29.9% -23.70[27.75,-19.65) -
Habib 2020 7154 2525 33 9358 3147 31 18.2% -22.04[-36.07,-8.01) —
Higazy 2021 8343 692 54 9472 1215 53 30.2% -11.29[-15.05,-7.53) -
Total (95% CI) 223 231 100.0% -14.41[-24.23,-4.60] <>
Heterogeneity: Tau®= 79.47; Chi*= 27.94, df= 3 (P < 0.00001); = 89% F . = |
Test for overall effect: Z= 2.88 (P = 0.004) e 2 HoLEP UBPEP 5 1
B. Enucleation time
HoLEP BPEP Mean Difference Mean Difference
Study or Subgroup Mean _ SD Total Mean SD _Total Weiqght IV, Fixed, 95% CI IV, Fixed, 95% ClI
Ghobrial 2021 b 695 297 52 697 27 51 96% -0.20[-11.16,10.76)
Higazy 2021 57.96 7.74 54 6198 1085 53 90.4% -4.02[7.60,-0.44)
Total (95% Cl) 106 104 100.0% -3.65[-7.05,-0.25] ¢
Heterogeneity: Chi*= 0.42, df=1 (P = 0.52); F= 0% k > ' y !
Test for overall effect. Z=2.11 (P = 0.04) 100 50 HoLEP UBPEP 50 100
C. Hemoglobin decrease
HoLEP BPEP Mean Difference Mean Difference
Study or Subgroup _Mean __ SD Total Mean SD Total Weight IV, Fixed. 95% Cl IV, Fixed, 95% CI
Ghobrial 2021 b 08 1.48 52 08 297 51 0.2% 0.00[0.91,6091)
Habib 2020 09 252 33 1 2 31 01% -0.10[1.21,1.01)
Higazy 2021 09 01 54 11 041 53 99.7% -0.20[-0.24,-0.16)
Total (95% Cl) 139 135 100.0% -0.20[-0.24,-0.16]
Heterogeneity: Chi*= 0.22, df= 2 (P = 0.90); F= 0% b P ' y i
Test for overall effect: Z=10.33 (P < 0.00001) “108 G HoLEP OBPEP ag L
D. Catheterization time
HoLEP BPEP Mean Difference Mean Difference
Study or Subgroup  Mean _ SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Ghobrial 2021 b 1 445 52 1 445 51 21% 0.00[1.72,1.72)
Habib 2020 072 017 33 112 087 31 64.7% -0.40[-0.71,-0.09)
Higazy 2021 1 023 54 179 186 53 33.2% -0.79[-1.23,-0.39)
Total (95% Cl) 139 135 100.0% -0.52[-0.77,-0.27] J
Heterogeneity: Chi*= 2.40, df= 2 (P = 0.30); F=17% k - T y i
Test for overall effect: Z= 4.07 (P < 0.0001) 100 50 HoLEP UBPEP 50 100
E. Length of hospital stay
HoLEP BPEP Mean Difference Mean Difference
Study or Subgroup _Mean _SD Total Mean SD Total Weight [V, Random, 95% ClI IV, Random, 95% CI
Ghobrial 2021 b 1 148 52 1 1.48 51 13.6% 0.00[-0.57,0.57)
Guo 2020 55 11 84 6 13 96 221% -0.50[-0.85,-0.15]
Habih 2020 0.84 0.09 33 095 03 31 334% -0.11[0.22,-0.00]
Higazy 2021 1 024 54 149 06 53 30.8% -0.49[-0.66,-0.32)
Total (95% CI) 223 231 100.0% -0.30[-0.57,-0.03]
Heterogeneity: Tau®= 0.05; Chi*= 16.07, df= 3 (P = 0.001); F= 81% F + 1 y 1
Test for overall effect: Z=2.17 (P = 0.03) 100 S0 HoLEP UBPEP 50 100

Figure 4. Forest Plot and Meta-Analysis of Perioperative Outcomes Between HoLEP and BPEP: (A) Operation Time, (B)
Enucleation Time, (C) Hemoglobin Decrease, (D) Catheterization Time, and (E) Length of Hospital Stay.

Note. M-H = Mantel-Haenszel; Cl = confidence interval; df = degrees of freedom; HoLEP = holmium laser enucleation of prostate; BPEP =
bipolar transurethral enucleation of the prostate.
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A. Operative time

Test for overall effect: Z= 0.00 (P = 1.00)

HoLEP ThuLEP

HoLEP ThuLEP Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% ClI IV, Fixed, 95% Cl
Ghobrial 2021 a 878 36 52 763 29 52 4.2% 11.50[-1.06, 24.08)
Zhang 2020 784 8 58 714 64 58 95.8% 7.00 [4.36, 9.64]
Total (95% Cl) 110 110 100.0% 7.19[4.61,9.77] ¢
Heterogeneity: Chi*= 0.47, df=1 (P = 0.49); F= 0% F + T + 2
Test for overall effect: Z= 5.46 (P < 0.00001) 100 50 HoLEP UThuLEP 50 100
B. Enucleation time
HoLEP ThuLEP Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Ghohrial 2021 a 69.5 29.7 52 59 24 52 58% 10.50(0.12,20.88)
Zhang 2020 61.2 54 58 56.4 84 58 94.2% 4.80(2.23,7.37)
Total (95% Cl) 110 110 100.0%  5.13[2.63,7.62] ]
Heterogeneity: Chi*=1.09, df=1 (P = 0.30); F= 8% k = - t J
Test for overall effect: Z= 4.03 (P < 0.0001) 100 50 HoLEP UThuLEP S0 100
C. Hemoglobin decrease
HoLEP ThuLEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ghobrial 2021 a 08 1.48 52 1 3.26 52 1.2% -0.20[-1.17,0.77]
Zhang 2020 08 03 58 07 03 58 98.8% 0.10[-0.01,0.21)
Total (95% CI) 110 110 100.0%  0.10[-0.01, 0.20]
Heterogeneity: Tau®= 0.00; Chi*= 0.36, df= 1 (P = 0.55); F= 0% t t t t i
Test for overall effect: Z=1.74 (P = 0.08) -100 -50 HOLEP DThuLEP 50 100
D. Catheterization time
HoLEP ThuLEP Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Ghobrial 2021 a 1 445 52 1 297 52  3.3% 0.00[-1.45,1.45)
Zhang 2020 2 074 58 2 074 58 96.7% 0.00[-0.27,0.27)
Total (95% ClI) 110 110 100.0% 0.00 [-0.26, 0.26]
Heterogeneity: Chi*= 0.00, df= 1 (P = 1.00); F= 0% k p 1 f J
Test for overall effect: Z= 0.00 (P = 1.00) 100 50 HoLEP OThuLEP 50 100
E. Length of hospital stay
HoLEP ThuLEP Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight [V, Fixed, 95% CI IV, Fixed, 95% CI
Ghohrial 2021 a 1 1.48 52 1 287 52 82% 0.00[-0.90,0.90)
Zhang 2020 2 074 58 2 074 58 91.8% 0.00[-0.27,0.27)
Total (95% CI) 110 110 100.0% 0.00 [-0.26, 0.26]
Heterogeneity: Chi*= 0.00, df=1 (P = 1.00); F= 0% Hoo -2 : s 100

Figure 5. Forest Plot and Meta-Analysis of Perioperative Outcomes Between HoLEP and ThuLEP: (A) Operation Time, (B)
Enucleation Time, (C) Hemoglobin Decrease, (D) Catheterization Time, and (E) Length of Hospital Stay.
Note. M-H = Mantel-Haenszel; Cl = confidence interval; df = degrees of freedom; HoLEP = holmium laser enucleation of prostate; ThuLEP =

thulium laser enucleation of the prostate.
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Test for overall effect: Z=1.68 (P = 0.09)

A. Qmax
HoLEP Others Mean Difference Mean Difference
Study or Subgroup _Mean SD_Total Mean SD Total Weight [V, Random, 95% Cl IV, Random, 95% CI
Elshal 2020 a 24 15 60 23 2 60 241% 1.00 [0.37,1.63] "
Elshal 2020 b 24 15 60 247 2 62 241% -0.70[-1.33,-0.07) b
Higazy 2021 248 2 54 232 18 53 23.5% 1.60[0.88, 2.32) "
Kuntz 2002 269 7.9 60 266 6.1 60 10.6% 0.30[-2.23,2.83) T
Zhang 2020 228 41 58 233 38 58 17.8% -0.50[-1.94,0.94] |
Total (95% Cl) 292 293 100.0% 0.39 [-0.67, 1.45]
Heterogeneity: Tau®=1.12; Chi*= 27.32, df= 4 (P < 0.0001); IF= 85% ’ _ t t i
Testfor overall effect: Z= 0.72 (P = 0.47) L
B. IPSS
HoLEP Others Mean Difference Mean Difference
Study or Subgroup _Mean _SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Elshal 2020 a 8 1 60 7 1 60 24.8% 1.00 [0.64, 1.36)
Elshal 2020 b 8 1 60 9 1 62 24.8% -1.00[1.35,-0.65)
Higazy 2021 46 07 54 48 06 53 253%  -0.20[-0.45,0.05)
Zhang 2020 7 074 54 6 093 53 25.0% 1.00[0.68,1.32)
Total (95% CI) 228 228 100.0% 0.20 [-0.70, 1.09]
Heterogeneity: Tau?= 0.81; Chi*= 97.03, df = 3 (P < 0.00001); F= 97% ; t t f {
Test for overall effect: Z= 0.44 (P = 0.66) =1 i HoLEPnOthers & L
C.PVR
HoLEP Others Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV. Random, 95% CI
Elshal 2020 a 16 2 60 32 4 60 243% -16.00(-17.13,-14.87) 8
Elshal 2020 b 16 2 60 32 4 62 243% -16.00[17.12,-14.88] u
Higazy 2021 228 188 54 27 176 53 159% -4.20111.12,2.72)
Kuntz 2002 63 187 60 38 87 60 187% 2.50(-2.72,7.72)
Zhang 2020 159 1497 58 15 1935 58 16.9% 0.90 [-5.40, 7.20)
Total (95% Cl) 292 293 100.0%  -7.81[-12.43,-3.20] ¢
Heterogeneity: Tau®= 22.53; Chi*= 82.91, df= 4 (P < 0.00001); IF= 95% F . t t {
Test for overall effect: Z= 3.32 (P = 0.0009) 1% 50 HoLEP UOthers %0 100
D. PSA
HoLEP Others Mean Difference Mean Difference
Study or Subgroup _Mean _SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Higazy 2021 14 05 54 1.3 05 53 348% 0.10[-0.09,0.29)
Zhang 2020 1.44 035 54 1.4 038 53 652% 0.04[-0.10,0.18)
Total (95% ClI) 108 106 100.0% 0.06[-0.05,0.17]
Heterogeneity: Chi*= 0.25, df=1 (P = 0.62); F= 0% k . ! y i
Testfor overall effect: Z= 1.07 (P = 0.29) L e e
E. QoL
HoLEP Others Mean Difference Mean Difference
Study or Subgroup Mean _SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Elshal 2020 a 1.4 0.21 60 095 041 60 36.4% 0.45[0.39,0.51)
Elshal 2020 b 14 0.21 60 15 0.32 62 36.1% -0.10[-0.20,-0.00)
Zhang 2020 3 074 54 2 1.48 53 27.5% 1.00[0.56, 1.44]
Total (95% CI) 174 175 100.0% 0.40 [-0.06, 0.87]
Heterogeneity: Tau®= 0.16; Chi*= 101.42, df= 2 (P < 0.00001); I*= 98% PPV 7 : A p—

HoLEP Others

Figure 6. Forest Plots and Meta-Analysis of Postoperative Outcomes After | Month of Surgery: (A) Qmax, (B) IPSS, (C) PVR,

(D) PSA, and (E) QoL.

Note. M-H = Mantel-Haenszel; Cl = confidence interval; df = degrees of freedom; Qmax = maximum urinary flow rate; IPSS = International
Prostate Symptom Score; PVR = post-void residual urine volume; PSA = prostate-specific antigen; QoL = quality of life.
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A. Qmax
HoLEP Others Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV.Random, 95% CI IV, Random, 95% CI
Elshal 2020 a 28 2 60 248 12 B0 15.4% 3.20(2.61,3.79) e
Elshal 2020 b 28 2 60 232 2 62 15.3% 4.80[4.09,5.51] =
Fuschi 2020 1945 21 42 1923 2 68 152%  0.22(-057,1.01)
Guo 2020 23 3 84 229 37 96 14.9% 0.10[-0.88,1.08)
Higazy 2021 256 1.7 54 20 1.8 53 15.3% 5.60 [4.94, 6.26) -
Kuntz 2004 274 97 56 288 75 49 10.3%  -1.40[-4.70,1.90]
Zhang 2020 266 4.9 55 255 45 56 13.6% 1.10[-0.65, 2.85)
Total (95% Cl) 411 444 100.0% 2.14[0.33,3.94]
Heterogeneity: Tau®= 5.44; Chi*= 175.37, df= 6 (P < 0.00001); F=97% L i t t d
Test for overall effect Z= 2.32 (P = 0.02) -100 =50 HoLEP Uomers 50 100
B. IPSS
HoLEP Others Mean Difference Mean Difference
Study or Subgroup _Mean _ SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Elshal 2020 a 4 05 60 8 1 60 16.3% -200[-2.28,-1.72) o
Elshal 2020 b 4 05 60 5 1 62 16.4% -1.00[-1.28,-0.72)
Fuschi 2020 835 21 42 809 198 68 14.0% 0.26 [-0.53,1.09)
Guo 2020 5 14 84 51 13 96 16.0% -0.10[-0.50,0.30)
Habib 2020 3 445 33 3 445 31 6.6% 0.00(-2.18,2.18)
Higazy 2021 58 14 54 6 18 53 15.0% -0.20(-0.81,0.41)
Zhang 2020 3 074 55 3 1.48 56 15.8% 0.00[-0.43,0.43)
Total (95% Cl) 388 426 100.0%  -0.50[-1.22,0.22]
Heterogeneity: Tau®= 0.81; Chi*= 104.52, df= 6 (P < 0.00001); = 84% Y % 3 % Py

Test for overall effect Z=1.36 (P=0.17)

C.PVR

Study or Subgrou
Elshal 2020 a
Elshal 2020 b
Fuschi 2020
Habih 2020
Higazy 2021
Kuntz 2004
Zhang 2020

Total (95% Cl)

HoLEP Others
Mean SD_Total Mean
24 60 35 4
24 4 80 22 4
5348 157 42 5619 143
2215 621 33 2029 863
225 172 54 255 151
58 167 56 64 123
65 1141 65 75 1296
360

SD_Total Weight

60 15.4%
62 154%
68 13.4%
31 147%
53 132%
43 136%
56 14.2%

379 100.0%

Heterogeneity: Tau™= §5.47, Chi*= 174.13, df = 6 (P < 0.00001); F= 87%
Testfor overall effect: Z= 0.71 (P = 0.48)

Mean Difference
IV, Random, 95% CI

HoLEP Others

Mean Difference
IV, Random, 95% CI

-11.00 [12.43,-9.57)
2.00(0.58,3.42)
-2.71-8.55,3.13]
1.86 [-1.66,5.38]
-3.00-9.13,3.13]
-0.60[-6.17,4.97]
-1.00 [-5.54,3.54]

-2.10(-7.86, 3.66]

Mean Difference

100

-50 0 50 100
HoLEP Others

Mean Difference
IV, Random. 95% CI

Elshal 2020 a
Elshal 2020 b
Higazy 2021
Zhang 2020

Total (95% Cl)

1 02
18 08
058 032

Others
60 31 05
60 33 05
54 19 08
55 065 033
229

60 251%
62 251%
53 24.8%
56 251%

231 100.0%

Heterogeneity: Tau®= 1.58; Chi*= 802.83, df= 3 (P < 0.00001); F= 100%
Test for overall effect: Z=1.81 (P = 0.07)

Elshal 2020 a
Elshal 2020 b
Fuschi 2020
Guo 2020
Higazy 2021
Zhang 2020

Total (95% Cl)

Others
80 1 02
60 095 025
42 178 061
84 197 077
54 13 05
55 1 074

355

60 28.7%
62 27.4%
68 11.5%
96 10.7%
53 13.6%
56 8.1%

395 100.0%

Heterogeneity: Tau®= 0.01; Chi*= 11.38, df= 5 (P = 0.04); F= 56%

-210(-2.24,-1.96)
-2.30[-2.43,-2.17)
-0.10 [-0.40, 0.20)
-0.07 [:0.18, 0.05)

-1.15[-2.38, 0.09]

Mean Difference

-0.20(-0.27,-0.13]
-0.15[-0.23,-0.07)
-0.07 [0.28,0.15)
-0.02[-0.25,0.21)
0.10(-0.08, 0.29)
0.00 -0.28, 0.28]

-0.10[-0.18,-0.01]

100

-50 0 50 100
HOLEP Others

Mean Difference
IV, Random. 95% CI

100

Test for overall effect: Z=2.10 (P = 0.04) 20 HoLEP 8 Others 0 190
F. IIEF-5
HoLEP Others Mean Difference Mean Difference

Study or Subgroup _Mean _ SD_Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Elshal 2020 a 14 2 60 16 15 60 291% -2.00[-2.63,-1.37)
Elshal 2020 b 14 2 60 158 2 62 286% -1.80[251,-1.09
Fuschi 2020 1643 21 42 1654 23 68 276%  -0.11[-0.95073)
Habib 2020 2016 456 33 1766 527 31 146% 2.50(0.08, 4.92)
Total (95% Cl) 195 221 100.0%  -0.76 [-2.03, 0.50]

i 2= - Chit= 2 CRE= t + T + J
Heterogeneity: Tau®= 1.33; Chi*= 23.72, df= 3 (P < 0.0001), F=87% 100 80 ) 50 100

Test for overall effect Z=1.18 (P = 0.24)

HoLEP Others

Figure 7. Forest Plots and Meta-Analysis of Postoperative Outcomes After 12 Months of Surgery (A) Qmax, (B) IPSS, (C) PVR,
(D) PSA (E) QoL and (F) IIEF-5.

Note. M-H = Mantel-Haenszel; Cl = confidence interval; df = degrees of freedom; Qmax = maximum urinary flow rate; IPSS = International

Prostate Symptom Score; PVR = post-void residual urine volume; PSA = prostate-specific antigen; QoL = quality of life; IIEF-5 = international
index of erectile function-5.
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Test for overall effect: Z= 2.00 (P = 0.05)

A. Qmax
HoLEP Others Mean Difference Mean Difference
Study or Subgiroup  Mean SD_Total Mean SD Total Weight [V, Random, 95% €l IV, Random, 95% CI
Elshal 2020 a 29 3 60 25 4 60 34.6% 4.00(2.73,5.27] B
Elshal 2020 b 29 2 60 25 2 62 38.7% 4.00(3.29,4.71}
Habib 2022 29.23 7.79 57 21.05 299 55 26.6% 8.18[6.01,10.35] -
Total (95% Cl) 177 177 100.0% 5.11(3.22,7.01] 4
Heterogeneity: Tau? = 2.29; Chi== 1317, df= 2 (P = 0.001); F=85% F + f + i
s -100 -50 0 50 100
Test for overal! effect: Z=5.28 (P < 0.00001) HOLEP Others
B. IPSS
HoLEP Others Mean Difference Mean Difference
Study or Subagroup  Mean SD_Total Mean SD Total Weight IV. Randoin, 95% Cl IV, Random, 95% CI
Elshal 2020 a 5 1 60 5 15 60 34.83% 0.00(-0.46, 0.46)
Elshal 2020 b 5 1 60 6 1 62 355% -1.00[1.35,-0.65
Habib 2022 457 2.98 57 76 2.28 55 29.7% -3.03[-4.01,-2.05] L
Total (95% Cl) 177 177 100.0% -1.25[-2.49, -0.02] |
Ny 3 AR = = - ., + t 3
Heterogeneity: Tau*=1.08; Chi*= 32.90,df= 2 (P < 0.00001), I* = 94% oo 50 6 50 100

HoLEP Others

Testforoverall effect: Z=1.26 (P =0.21)

C.PVR
HoLEP Others Mean Difference Mean Difference
Study or Subgroup  Mean SD_Total Mean SD_Total Weight IV, Random. 95% C| IV. Random, 85% ClI
Elshal 2020 a 19 5 60 35 6 60 341% -16.00[-17.98,-1402 L
Elshal 2020 b 19 5 60 16 § 62 341% 3.00 139, 4.61]
Habib 2022 27.09 1391 57 36.02 2257 55 31.8% -8.93-15.90, -1.96) -
Total (95% Cl) 177 177 100.0% -7.27 [-21.96, 7.42)
Heterogeneity: Tau?= 163.80; Chi*= 214.88, df= 2 (P < 0.00001); 1= 99% ’ = 1 t {
Test for overall effiect Z= 0.97 (P = 0.33) Uy = HoLEPUOthevs = L
D. PSA
HoLEP Qlhers Mean Difference Mean Difference
Study or Subgroup  Mean _SD_Total Mean SD Total Weight 1V, Random, 95% Cl IV, Random, 95% CI
Elshal 2020 a 1 02 60 4 12 60 33.9% -3.00[-3.31,-2.89) L
Elshal 2020 b 1 02 60 32 1.2 62 340% -2.201}250,-1.90)
Habib 2022 1.72 1.32 57 279 1.38 55 321% -1.07 [1.57,-0.57)
Total (95% Cl) 177 177 100.0% -2.11{-3.07,-1.15] |
Heterogeneity: Tau®= 0.68; Chi* = 43.20, df= 2 (P < 0.00001); I*= 95% ! 3 ! + 1
Testfor overall effect: Z= 4.31 (P < 0.0001) 100 50 HoLEPﬂothers 20 190
E. QoL
HoLEP Others Mean Difference Mean Difference
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Figure 8. Forest Plots and Meta-Analysis of Postoperative Outcomes After 36 Months of Surgery: (A) Qmax, (B) IPSS, (C) PVR,

(D) PSA, and (E) QoL.

Note. M-H = Mantel-Haenszel; Cl = confidence interval; df = degrees of freedom; Qmax = maximum urinary flow rate; IPSS = International
Prostate Symptom Score; PYR = post-void residual urine volume; PSA = prostate-specific antigen; QoL = quality of life.
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Figure 9. Forest Plots and Meta-Analysis of Postoperative Complication Between HoLEP and B-TURP: (A) Postoperative

Bleeding and (B) Retention.

Note. M-H = Mantel-Haenszel; Cl = confidence interval; df = degrees of freedom; HoLEP = holmium laser enucleation of prostate; B-TURP =

bipolar transurethral resection of prostate.

Postoperative Complication

We analyzed the postoperative complications in bladder
injury, bladder neck contracture, bleeding, orchitis, reten-
tion, stress urinary incontinence (SUI), urethral stricture,
urinary tract infection (UTI), and urge urinary inconti-
nence (UUI), and the HoLEP had less risk of postopera-
tive bleeding (MD, 0.29; 95%CI, [0.12, 0.73]; p = .008;
Supplemental Figure 8C).

HoLEP and B-TURP. The HoLEP had an advantage in
hemostasis with the laser technique (OR, 0.09; 95%CI,
[0.01, 0.73]; p = .02), and had similar outcomes in reten-
tion, which was presented in Figure 9.

HoLEP and BPEP. There were no significant differences
between the two groups in postoperative complications
(Supplemental Figure 9).

HoLEP and ThulLEP. The HoLEP has not observed less
adverse events compared with ThuLEP in postoperative
complications (Supplemental Figure 10).

Discussion

BPH is one of the most common diseases affecting the
quality of life, especially in mid-aged and elderly men

(Chughtai et al., 2016). LUTS is closely related to aging,
in which moderate and severe LUTS have an increased
risk of major adverse cardiac events (Kupelian et al.,
2006; Martin et al., 2011). The management of LUTS
may have an important impact on future changes in popu-
lation structure, especially in aging countries.

To be specific, the main treatments for LUTS are con-
servative methods such as observation and medical treat-
ment, and surgical treatment is still treatment for patients
with ineffective conservative treatment or aggravating
symptoms in which TURP was regarded as the standard
treatment for patients (Feng et al., 2016). The latest
guideline for BPH pointed out that the upper limitation
for TURP was suggested as 80 mL and the incidence of
complications increased significantly with the increase in
surgical duration (Office, 2021; Riedinger et al., 2019).
But the surgical method of a large volume of prostate
(>80 mL) was not clear based on limited RCTs.

With the development of the laser technique, the hol-
mium laser with a wave length of 2,140 nm could increase
the ability of adequate hemostasia with limited tissue
coagulation and necrosis (Gilling et al., 1995). HoLEP
has been approved for BPH patients with moderate to
severe LUTS as an alternative to TURP (Kuebker &
Miller, 2017; Nair et al., 2016; Office, 2021). Many stud-
ies have proved that HoOLEP was favorable short-term
efficacy in Qmax and IPSS, and long-term efficacy was
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also significantly better compared with TURP (Cornu
etal.,2015; Gilling et al., 2012; Yin et al., 2013; X. Zhang
et al., 2016; Y. Zhang et al., 2019). For prostate less than
80 mL, the efficacy of IPSS and Qmax was similar
between HoLEP with B-TURP, but HoLEP identified less
catheterization time, hospital stay, and lower risk of
bleeding (Chen et al., 2013). In our analysis, compared
with B-TURP, HoLEP also presented better outcomes in
catheterization time, hospital stay, and risk of bleeding,
and the HoLEP could significantly improve Qmax, PSA,
and QoL during long-term follow-up in a large volume of
prostate. These results indicated that the patients who
accepted HoLEP had a better prognosis in long term,
compared with B-TURP. A novel form of enucleation of
the prostate named as BPEP was described based on
B-TURP, which appeared to better catheterization time,
hospital stay, and lower risk of bleeding (Samir et al.,
2019). A previous study demonstrated that HoOLEP had a
shorter operative time than plasmakinetic enucleation
(Neill et al., 2006). The latest study reported different
results that the HOLEP had longer operative time and hos-
pital stay than the plasmakinetic enucleation for prostate
more than 60 mL (Patard et al., 2021). In our result, the
HoLEP appeared better perioperative efficacy in less
operative time, catheterization time, and faster recovery
in patients with a volume of prostate more than 80 mL.
For the medium-time follow-up, the HoLEP did not
appear different than BPEP. For less experienced sur-
geons, the HOLEP had a longer learning curve and proce-
dures, which could cause differential results (Elshal et al.,
2017).

ThuLEP also had good tissue gasification and hemo-
stasis by using 2013 mm wavelength. Compared with
HoLEP, the ThuLEP could shorten hospital stays and
reduce bleeding loss, which also appeared to better out-
comes in the early postoperative period with regard to
IPSS after the third month of the operation without selec-
tion of prostate size (Meng et al., 2022). For a large vol-
ume of prostate, ThuLEP shortens operative time and
enucleation time. With the extension of follow-up time,
Qmax increased significantly in HoLEP group patients
during 6 months follow-up. The results concluded that
HoLEP had better follow-up outcomes, and the other
advantages of HoOLEP should be confirmed in short- and
long-term follow-up by more studies in the future.

In the treatment of BPH with prostate more than 80
mL, the HOLEP reduced blood loss and shortened the
length of hospital stay compared with other surgical pro-
cedures in the perioperative period. The different postop-
erative function of the prostate was not observed during
6 months follow-up. HoLEP significantly improved
Qmax and QoL in the medium postoperative period. We
reported patients were all satisfied with postoperative

life regardless of different methods. After a 3-year fol-
low-up, the HOLEP presented better Qmax and PSA than
other surgical methods, which indicated that the HoLEP
could be the best choice for treatment of a large volume
of prostate.

The major complications were also performed includ-
ing bladder injury, bladder neck contracture, postopera-
tive bleeding, retention, urethral stricture, and others. The
HoLEP presented less risk of postoperative bleeding. In
the sub-analysis, the HOLEP appeared reliably safe com-
pared with BPEP and ThuLEP, and the HoLEP reported
better safety in hemostasis than B-TURP. The explana-
tion was that holmium laser reduced the damage to sur-
rounding tissues and vessels with more limited scope of
the laser.

Some limitations need to be considered in our study.
First, significant heterogeneity existed in some evalua-
tion indexes, so we accepted the fix- and random-effects
model in different analysis. Second, the difference
between some surgical methods and HoLEP could not be
analyzed accurately due to fewer included studies, and
long-term follow-up was scarce. We would focus on the
future publication in different surgical procedure to com-
plete our conclusion. Finally, the result should be verified
by further studies.

Conclusion

In our study, we confirmed the advantages of HOLEP in
treating BPH in which the prostate size was larger than 80
mL. And in the subanalysis, the HoLEP also presented
better efficacy and safety than BPEP, B-TURP, and
ThuLEP, which indicated the HoLEP could be the best
choice in the treatment of a large volume of prostate. This
result remained to be evaluated by further long-term fol-
low-up and high-quality studies.
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