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ABSTRACT

Objective: This study aimed to assess the perioperative and the 12-month efficacy and safety of 140 W high-
powered holmium laser for enucleation of the prostate (HP-HoLEP) for the treatment of benign prostatic
obstruction.

Material and methods: The data of 540 patients who underwent HoLEP by a single surgeon were analyzed
retrospectively. Preoperative evaluation included a physical examination with a digital rectal examination,
measurement of maximum urinary flow rate (Q__ ), postvoid residual volume (PVR) and prostate volume
by transabdominal ultrasonography, serum prostate-specific antigen (PSA), international prostate symptom
score (I-PSS) and international index of erectile function-5 (IIEF-5) questionnaires, and urine analysis.
Morcellation, enucleation, and operation efficiencies were calculated with the resected weight divided by
morcellation, enucleation, and operative times, respectively. The patients were reassessed at 1, 3, 6, and 12

months after surgery by I-PSS, IIEF-5,Q , PSA, and the occurrence of complications.

max’

Results: The mean operative time was 65.2+20.9 minutes. The mean enucleation time and efficiency
were 53+15.1 minutes and 1.72+0.4 g/min, respectively. The mean morcellation time and efficiency were
12.3+15.1 minutes and 7.4+3.2 g/min respectively. Clavien grade 1 complications were observed in 102
(18.9%) patients, Clavien grade 2 complications in 20 (3.7%) patients, and Clavien grade 3b complications in
23 (5.4%) patients. I-PSS, Q__, and IIEF-5 at postoperative 1, 3, 6, and 12 months were significantly better
than baseline results.

Conclusion: Our study demonstrated that 140 W HP-HoLEP can be performed with high enucleation ef-
ficiency, low perioperative and postoperative complication rates, and excellent functional results.

Keywords: Holmium laser for enucleation of the prostate; 140 watt, high power, benign prostate hyperpla-
sia; efficacy

technique, many techniques have been defined,
and <80 W holmium lasers have been used in
most of these techniques.””! In the last few
years, numerous technological and procedural
advances have been made to increase the ef-
fectiveness and efficiency of the procedure,
including new morcellators, compatibility with
multiple scope manufacturers, changes in the
technique to allow more people to learn the

Introduction

Holmium laser enucleation of the prostate (Ho-
LEP) has recently gained momentum in terms
of safety, efficacy, and durability and has be-
come a reliable method for all prostate sizes.
-4 Holmium: Yttrium Aluminum Garnet laser
(holmium) with a wavelength of 2140 nm,
is the first laser to be used in soft tissue and
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urinary tract (specifically for benign prostatic
hyperplasia [BPH]).®! The standard HoLEP
technique was described by Gilling using
high-energy holmium laser platforms (100 or
120 W) and end-firing 550 micron laser fiber.
161 Since the initial description of the HoLEP

technique. Besides, the power of the newly
produced laser platforms is gradually increas-
ing. We believe that as the power of the laser
platforms increases, enucleation efficiency too
will increase without changing the complica-
tion rates.
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To the best of our knowledge, there is no published study as-
sessing the efficacy and safety of 140 W high-powered HoLEP
(HP-HoLEP) for the treatment of benign prostatic obstruction
thus far. Therefore, this study aimed to report the perioperative
safety and the 12-month efficacy of 140 W HP-HoLEP.

Material and methods

Patient selection and preoperative assessment

After the local institutional review board approval (num-
ber:2020/986), patients who met the inclusion criteria between
January 2017 and July 2020 were reviewed retrospectively.
Written informed consent was obtained from patients who par-
ticipated in this study. The inclusion criteria were patients with
low urinary tract symptoms (LUTS) and poor response to medi-
cal therapy, maximum urinary flow rate (Q_ ) of <15 mL/s,
complications of BPH. Patients with previous prostate or ure-
thral surgery, urethral strictures, and urodynamically diagnosed
neurogenic bladder were excluded. Preoperative evaluation in-
cluded a physical examination with digital rectal examination,
TRUS, biopsy whenever indicated, measurement of Q__, post-
void residual volume (PVR), prostate volume by transabdomi-
nal ultrasonography, serum prostate specific antigen (PSA), in-
ternational prostate symptom score (I-PSS), international index
of erectile function-5 (IIEF-5) questionnaire, and urine analysis.
Comorbidities of preoperative patients were assessed according
to the Charlson comorbidity index.!'%!

Surgical technique and equipment

All the procedures were performed by a single surgeon with an
appreciable HoOLEP experience (MA). HP-HoLEP using 140 W
multipulse HoOPLUS laser (Jena Surgical/Asclepion Laser, Jena,
Germany) and 550 nm bare ended, reusable laser fiber (Jena
Surgical) was performed in all the patients under general or
spinal anesthesia. A three-lobe technique was performed in all
the patients by a single surgeon (MA). A 26-F continuous flow
resectoscope (Karl Storz, Tuttlingen, Germany) and rigid neph-
roscope with a 5 mm working channel (Karl Storz) were used in
all the procedures.

e Although there are many studies regarding HoLEP in the lit-
erature; so far there is no published study that is assessing the
efficacy and safety of 140-W high-powered HoLEP (HP-Ho-
LEP) for the treatment of benign prostatic obstruction (BPO).

e In our study, the mean enucleation efficiency was 1.72+0.4.
This is one of the highest enucleation efficiency in the litera-
ture.

e OQur findings in our study demonstrated that 140-W HP-HoLEP
can be performed with high enucleation efficiency, low peri-
operative and postoperative complication rates, and excellent
functional results.

Energy settings were entered separately for each pedal preop-
eratively. Power settings were 140 W (4 J energy, 35 Hz fre-
quency) for the left (for enucleation) and 60 W (2 J energy, 30
Hz frequency) for the right pedal (for coagulation). Multicut in-
tegrated tissue morcellator (Jena Surgical) was used for morcel-
lation. The blade was changed after every 300 g of morcellated
tissue according to the manufacturer’s recommendation. All the
procedures were carried out using normal saline as irrigation
fluid. At the end of the surgery, a 22F three-way Foley catheter
was inserted. Perioperative antibiotic therapy was administered
to all the patients, and they were routinely discharged on the first
postoperative day.

Perioperative evaluation and follow-up

Morecellation, enucleation, and operation efficiencies were cal-
culated with the resected weight divided by morcellation, enu-
cleation, and operation times, respectively. The patients were re-
assessed at 1, 3,6, and 12 months after surgery by I-PSS, IIEF-5,
Q,..» PSA, and the occurrence of complications. Of the 540 pa-
tients, 426 had a 12-month follow-up. Complications in the first
month were evaluated in 540 patients, whereas 12-month results
were evaluated in 426 patients. Perioperative and postoperative
complications were recorded according to the modified Clavien-
Dindo System.!!3

Statistical analysis

The data analyses were performed using the IBM Statistical
Package for Social Sciences, version 21.0, software (IBM SSPS
Corp., Armonk,NY,USA). Continuous variables were expressed
as meanzstandard deviation, and categorical variables were ex-
pressed as percentages. Analysis of normality was performed
with the Kolmogorov-Smirnov test. Differences in 2 different
time measures were analyzed by repeated measures of ANOVA.
A p value <0.05 was considered statistically significant.

Results

Baseline characteristics

A total of 540 patients were included in this retrospective study.
The mean age was 69.3+8.9 years. Table 1 shows the baseline
characteristics of the patients.

Perioperative results and complications

Tables 2 and 3M'*27 list the perioperative data. All the proce-
dures were performed successfully. Mean operative time was
65.2+20.9 minutes. The mean enucleation time and efficiency
were 53+15.1 minutes and 1.72+0.4 g/min, respectively. The
mean morcellation time and efficiency were 12.3+15.1 minutes
and 7.44+3.2 g/min, respectively.

Table 4 lists the detailed frequencies of all the complications
according to Clavien-Dindo grading and treatment modalities
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Table 1. Patient demographics and preoperative data

(n=540)

Table 3. Enucleation efficiency in contemporary HoLEP
series

Age (years) 69.3+8.9
BMI (kg/m?) 23.90+2.6
Charlson comorbidity score 3(0-7)
Preoperative urinary retention n (%) 140 (26)
Previous prostate biopsy n (%) 198 (36.7)
Previous prostate surgery n (%) 10 (1.8)
Bipolar TURP 3 (0.6)
PVP 3 (0.6)
Monopolar TURP 3(0.6)
PSA (ng/mL) 6.5+14.7
Prostate volume (mL) 97.2+42.5
I-PSS 28.8+4.5
Q,.. (mL/sn) 6.8+8.50*
PVR (mL) 152.9485.1*
IIEF-5 score 14.8+6.6
Patients using anticoagulant therapy n (%) 239 (44.3)

Data are presented as n (%) or meanzstandard deviation or median (range).
*Except those in urinary retention

HoLEP: holmium laser enucleation of the prostate; BMI: body mass index;
TURP: transurethral resection of prostate; PVP: photoselective vaporization of the
prostate; PSA: prostate-specific antigen; I-PSS: International prostate symptom
score; Qmax: maximum urinary flow rate; PVR: postvoiding residual urine; IIEF-
5: International index of erectile function-5

Table 2. Perioperative results (n=540)

mean+SD
Operation time' (min) 65.2+20.9
Enucleation time? (min) 53.0x15.1
Morcellation time (min) 12.3+6.7
Morcellation efficiency? (g/min) 74+£32
Enucleation efficiency* (g/min) 1.72+0.4
Operation efficiency® (g/min) 1.4+0.3
Resected weight (g) 91.6+40.4
Hemoglobin decrease (g/dL) 0.8+0.6
Catheter time (days) 2.9+0.5
Postoperative stay (days) 1.02+0.2

SD: standard deviation. '"Measured from insertion until removal of the
resectoscope, 2Measured from the insertion of the laser fiber until removal,
Resected weight/morcellation time, ‘Resected weight/enucleation time, *Resected
weight/operation time

which occurred during the first 30 postoperative days and post-
operative 12-month follow-up. Clavien grade 1 complications
were observed in 102/540 (18.9%) patients. Clavien grade 2

Laser Enucleation efficiency

Study power (W) (g/min) (mean)
Khan et al. 2017!7* 50 0.91 (95% CI,0.56-1.09)
Scoffone et al.!>1* 40 1.64+0.8

100 1.7+1
Rassweiler et al.”’* 25 045

40 0.71
Dusing et al. 201018/ 100 1(0.1-5.1)
Elshal et al. 20121 100 0.7
(McGill series)
Minagawa et al. 2017201 30 1.14
Stern et al.l'4* 120 0.34

100 0.89
Elshal et al. 2018 1) 50 1.42+0.6

100 1.47+0.6
Present study 140 1.72+0 4

HoLEP: holmium laser enucleation of the prostate; CI: confidence interval
*Cited by Elshal et al.l'®!

Table 4. Perioperative and postoperative complications

Clavien
Complication Treatment grade n (%)
Complications within
30-day period (n=540)
Transient incontinence ~ Functional training 1 42 (7.7)
Capsular perforation No treatment 1 28(5.2)
Urinary retention after Bedside 1 24 (44)
catheter removal recatheterization
Bladder mucosal injury  No treatment 1 8(1.4)
Postoperative hematuria Bladder irrigation
and transfusion 2 8(14)
Urinary tract infection Antibiotics 2 12 (2.2)
12-month follow-up
complication (n=426)
Urethral stricture Internal urethrotomy 3b 8(1.8)
Meatal/submeatal
stenosis Meatotomy 3b 10 (2.3)
Bladder-neck
contracture Bladder-neck incision 3b 5(1.1)

complications were observed in 20/540 (3.7%) patients. Cla-
vien grade 3b complications were observed in 23/426 (5.4%)
patients.




Turk J Urol 2021; 47(2): 131-6
DOI 10.5152/tud.2021.20558

Table 5. Patient follow-up data

Follow-up parameters  Preop (n=426) 1-month (n=426)

I-PSS 28.7+4.0 5.6+1.9%
Q.. (mL/s) 7.54+9 45 37.73+£9.66*
PSA (ug/dL) 4.76+4.66 0.64+0.52*
IIEF-5 15.83+6.40 16.45+6.95%*

3-month (n=426) 6-month (n=426) 12-month (n=426)

5.2+1.9% 5.0+1.5% 4.7+1.5%
36.84+9.03* 35.59+8.87* 35.61+8.94*
0.63+0.51* 0.59+0.44* 0.58+0.41%*
16.41+£6.81%* 16.54+6.90** 16.30£6.77**

*#p<0.01. *p<0.001 compared with baseline. I-PSS: international prostate symptom score; Qmax: maximum urinary flow rate; PSA: prostate-specific antigen; IIEF-5:

international index of erectile function-5

Follow-up results

Table 5 lists the changes in I-PSS, Q,_, PSA, and IIEF-5 score
at 1,3, 6, and 12 months after the operation. The 12-month fol-
low-up results of 426 patients could be recorded. The reason for
the loss of data during follow-up was the patients who did not
expire at the 12" month control period at the time of writing this
manuscript. [-PSS, Q_ and IIEF-5 at postoperative 1, 3, 6, and
12 months were signiﬁéantly better than baseline results. BPH
occurred in 522 (96.7%) patients and Gleason 3+3 adenocarci-
noma in 18 (3.3%) patients.

Discussion

For years, HoLEP has been typically described by reference cen-
ters as a procedure that is performed by high-power holmium
laser (80—100 W).2'221 To the best of our knowledge, this is the
first study regarding HoLEP using 140 W high-power energy
with a 12-month follow-up period.

The enucleation efficiency in the contemporary HoLEP series is
compared in Table 3. Thus far, the highest energy we have seen
in HoLEP studies in the literature was 120 Stern et al.'¥ have
published the results of patients who underwent HP-HoLEP
(100 W and 120 W) in 2017. The mean enucleation efficiency
was 0.89 and 0.84 g/min, respectively. A study by Rassweiler
et al.”!that retrospectively analyzed the results of patients who
underwent LP-HoLEP (25 W and 40 W), the mean enucleation
efficiency was 0.45 and 0.71 g/min, respectively. A study by
Scoffone et al."*'in 2017 has compared the results of LP-HoLEP
and HP-HoLEP. The mean enucleation efficiency was 1.64 and
1.7 g/min, respectively. In our study, the mean enucleation ef-
ficiency was 1.72+0.4 g/min. Therefore, our study is one of the
studies with the highest enucleation efficiency in the literature.
We believe that the reason for this high efficiency could be that
all the procedures were performed using a high-powered hol-
mium laser platform by a single experienced surgeon.

When we evaluated our 12-month follow-up results, we observed
a significant relief of symptoms in patients with LUTS. We noted
momentous improvement in all urinary outcome measures after
HP-HoLEP at 12-month follow-up. This improvement is compa-

rable with the other HOLEP study in the literature.??¥! Tinmouth
et al.* have reported that PSA reduction could be a marker of
complete removal of the adenoma.Zhang et al.* have presented
a study which compared HoLEP and thulium enucleation of the
prostate. The mean PSA reduction 18 months after surgery in this
study was 83.5% and 81.9%, respectively. In our study, the mean
PSA reduction after 12 months HP-HoLEP is 87.8%, and this re-
sult also confirms complete removal of the adenoma.

In our study, the rates of perioperative and medium-term post-
operative complications were very low and comparable with the
HoLEP series in the literature.>***! The most common perioper-
ative complication was transient incontinence. Although the im-
mediate incontinence rate was 7.7% at the 1-month follow-up,
the rate dropped to O at the 12-month follow-up similar to other
HoLEP series, transurethral resection of the prostate, and open
prostatectomy 22262829 [n our study, the number of patients
treated with anticoagulant was 239 (44.3%). All these patients
received bridging therapy with heparin after cardiology consul-
tation when undergoing HoLEP. Although the rate of patients
receiving anticoagulant therapy was high, the perioperative
transfusion/irrigation rate was 1.4%, in line with other HoLEP
series.>?3% This could be owing to the fact that the 140 W laser
platform has a better hemostasis potential because of its ability
to widen the pulse width. Although we performed HoLEP using
high energy, there was no significant increase in complication
rates as we performed all the procedures with the “no-touch”
approach that Scoffone et al.'>! have previously defined. The
“no-touch” approach seems to deliver less energy directly to the
capsule, one of the reasons for postoperative storage symptoms
and capsular perforation./¢-!

Using a high-power laser platform might harm erectile function
owing to increased penetration depth. In a prospective study
evaluating the effect of HOLEP on the overall erectile function,
it was observed that the overall IIEF score increased compared
with the baseline. However, a negative effect on erectile func-
tion has occurred in patients with preoperative normal erectile
function.’ Our study also demonstrated that the mean IIEF-5
scores after HP-HoLEP were significantly increased compared
with those at baseline.
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Our study had a few potential limitations, one of which was that
this study was designed retrospectively. Another limitation was
the lack of an LP-HoLEP arm that could be used for comparison.
We also included cases on the learning curve. However, this was
the first study that presented the data of 140 W HP-HoLEP at
12-month follow-up.

In conclusion, our study demonstrated that 140 W HP-HoLEP
could be performed with high enucleation efficiency, low periop-
erative and postoperative complication rates, and excellent func-
tional results. We believe that increased operation and enucleation
efficiency can also facilitate the learning process by reducing the
operation time. However, the 140 W HP-HoLEP results need to
be evaluated in prospective randomized controlled studies.
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