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Introduction The aim of this study was to assess the effectiveness of low-power thulium (30 W) and  
the duration necessary to eliminate adenomas at the level of the surgical capsule, as well as its impact  
on postoperative urinary and sexual function.
Material and methods Patients with symptomatic benign prostatic hyperplasia (BPH), who had ThuLEP 
between December 2019 and March 2022 and had a prostate size >80 mL and had not responded to the 
medication therapy, were included. The prostate size, prostate-specific antigen (PSA), enucleation and 
morcellation times, postoperative International Prostate Symptom Score (IPSS), and International Index 
of Erectile Function-5 (IEFF-5) records at 1, 3, 6, and 12 months were among the information gathered. 
Results The average age of the 80 patients who received ThuLEP was 66.7 ±6.4 years, with a mean prostate 
volume of 112.65 ±19.3 mL. The mean duration for enucleation was 71 ±11 min. At the initial follow-up 
after one month, the mean IPSS was 8.012 ±1.78 mL and the mean Qmax enhancement was 30.16 ±4 mL s-1. 
In contrast to baseline, our findings demonstrated a substantial improvement in postoperative urgency and 
urgency urinary incontinence (UUI) (p = 0.005) but no meaningful variation in IIEF-5 score at the 12-month 
follow-up.
Conclusions Low-power ThuLEP is worthwhile for therapeutic use because it effectively treats patients 
with large prostates with satisfactory urinary and sexual effects.
Clinical trials .gov ID: NCT05494944 

Corresponding author
Samer Morsy
Faculty of Medicine 
Cairo University 
Department of Urology 
20 Kasr Al Ainy Street
11562 Cairo, Egypt
phone: 01000908851
samermorsy1@gmail.com

Key Words: benign prostatic hyperplasia ‹› enucleation ‹› low power ‹› ThuLEP

Citation: Morsy S, Kamal I, Meshref A, Abdel-Mohsen M, Abdel-Hakim M, Yehia A. Surgical outcomes of low-power thulium laser enucleation of prostates >80 g. One-
year of follow-up. Cent European J Urol. 2023; 76: 193-198.

Cent European J Urol. 2023; 76: 193-198
doi: 10.5173/ceju.2023.50

This is an Open Access article distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0).

License (http://creativecommons.org/licenses/by-nc-sa/4.0/).

INTRODUCTION

Benign prostatic hyperplasia (BPH) is a medical 
disorder that often affects older men and has been 
linked to the natural aging process. Around 40%  
of 70-year-old men have this condition [1, 2]. 
Laser prostate enucleation (HoLEP) has been shown 
to be a safe procedure with a reduced risk of bleeding 
[3], shorter hospital stays [4], and a quicker features 
time [5] when compared to other BPH treatment 
options, i.e. open prostatectomy and transurethral 
resection of the prostate (TURP), which have some 
minimal and key adverse impacts such as dysuria, 
urinary frequency, sexual dysfunction, and sepsis [6]. 
ThuLEP is rapidly becoming recognized as a safe and 

efficient method for treating BPH [7]. Most previ-
ous research assessed the effectiveness and viability 
of using high-power ThuLEP (120–200 W) for large 
prostates [8, 9, 10].
In 2021 Omar et al. [11] published a study that eval-
uated the utilization of low-power ThuLEP. They 
successfully performed prostate enucleation using  
a 30-W thulium laser.
The premise behind adopting low-power laser enucle-
ation is to give less energy to the surrounding struc-
tures but with similar outcomes to high-power ThuLEP  
and a lower incidence of postoperative dysuria, de-
creased storage LUTs, and improved erectile function.
Our study aimed to assess the feasibility and effec-
tiveness of using low-power ThuLEP to effectively 
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were released after they were catheter-free and had 
no clinically substantial voiding symptoms.
Functional follow-up data at 1, 3, 6, and 12 months, 
such as the existence of dysuria and urgency with  
or without urge urinary incontinence, stress urinary 
incontinence, IPSS score, IIEF-5 score, post-void re-
sidual urine (PVR), and Qmax, were also recorded. 
Treatment failure was described as the prerequisite 
for a second operation or the presence of patients 
with poor functional outcomes as shown by persis-
tent obstructive symptoms (IPSS), severe PVR,  
or recurrent urine retaining.
Our main aim was to estimate the efficacy of using 
low-power thulium (30 W) to effectively eliminate the 
adenoma from the surgical capsule’s level and the 
time needed to complete the procedure. Meanwhile, 
our secondary target was to assess the postoperative 
urinary and sexual outcomes.

Statistical analysis

Data were statistically characterized using the mean, 
standard deviation (SD), and range or, when appro-
priate, frequencies (number of occurrences) and per-
centages. The paired t test was utilized to match the 
numerical data because the sample size was large 
enough, and the McNemar test was used to com-
pare the categorical data. Through the study of the 
General Linear Model, Repeated Measure ANOVA 
was used for all comparisons of 2 variables over time 
among more than 3 time points. Statistics were re-
garded as significant when two-sided p-values were 
<0.05. IBM SPSS (Statistical Package for the Social 
Science; IBM Corp., Armonk, NY, USA) version 22 
for Microsoft Windows was utilized to perform all 
statistical computations.

ResULTs

Between December 2019 and March 2022, 80 pa-
tients with characteristic BPH with failed medici-
nal therapy or BPH-related problems and a prostate  
size greater than 80 mL underwent ThuLEP; their 
mean age was 66.7 ±6.4 years. With a mean IPPS 
score of 26 ±1.96, surgical intervention was primar-
ily indicated in 60% of patients after unsuccessful 
medicinal therapy. The haematuria rate was 15%, 
and refractory retention was 25%. The mean Qmax 
was 7 ±2.05 mL sec-1, and the mean prostate volume 
was 112.65 ±19.3 mL. The mean preoperative Hb 
was 13.305 ±1.33 and the mean preoperative PSA 
amount was 4.4 ±1.4. Post-voiding residual urine 
was 127 ±18.95. The median IIEF-5 score prior  
to surgery was 15.8 ±1.977. Urinary bladder stones 
co-existed in 4 cases. Table 1 compares the features  

eliminate the adenoma at the level of the surgical  
capsule within the appropriate time, as well as  
to assess the urine and sexual result over the course 
of a one-year follow-up.

MATeRIAL AND MeTHODs

This prospective observational study was performed 
in Cairo University Hospitals, Department of Urol-
ogy, Egypt. Our study comprised patients with 
a symptomatic BPH and a prostate size greater 
than 80 mL, failed medical therapy for their BPH,  
or BPH-related comorbidities. Omitted from the 
study were patients with a history of bleeding, neu-
rogenic bladder, urethral strictures, failed transure-
thral prostate surgery, or prostate cancer.
Our research plan received approval from the Lo-
cal Ethics Committee (Faculty of Medicine, Kasr  
Al Aini, Cairo University, with ethical IRB number:  
MD – 189 – 2020), and we obtained signed informed 
consent from each eligible patient who visited our 
prostate unit. Each patient completed an informed 
consent form prior to surgery after taking the time 
they needed to consider whether to participate.  
The history, digital rectal exam, international pros-
tate symptom score (IPSS), urine analysis and 
culture, haemoglobin concentration (Hb), serum 
prostate-specific antigen (PSA) (preoperative and  
at 6 months), transrectal ultrasonography (TRUS), 
Uroflow, and post-void residual urine PVR were all 
performed on eligible individuals (after voiding resid-
ual urine). The International Index of Erectile Func-
tion (IIEF-5) score was used to determine preopera-
tive erectile function (EF).
Under local anaesthesia, ThuLEP was conducted  
by 2 surgeons with experience in BPH endoscopic 
surgery (TURP) and more than 50 operations with 
ThuLEP and HoLEP. For both cutting and coagula-
tion, we employed the Revolix DUO® Thulium la-
ser unit (LISA laser, Katlenburg-Lindau, Germany) 
with an energy setting of 30 W. The laser fibre was 
a 26 Fr constant-flow resectoscope with a 550 μm 
RigiFib from LISA Laser in Katlenburg-Lindau, 
Germany. In all cases, we underwent two-lobe enu-
cleation. A Storz morcellator was used to perform 
the mutilation (Karl Storz GmbH & Co., Tuttlingen, 
Germany). Saline solution utilized physiologically 
was used for irrigation.
The haemoglobin concentration, operative time, 
enucleation and morcellation time, need for blood 
transfusion, presence and type of complications  
(intra- and immediate postoperatively), hospital stay, 
and catheter removal comprised the perioperative 
data. After smooth surgical operations, catheter re-
moval was routinely done within 24 h, and patients 
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of the preoperative patients to the postoperative re-
sults at 1-, 3-, 6-, and 12-month intervals.
The average length of the operation was 94.2 ±16.5 min,  
with the average enucleation taking 71 ±11 min, and 
the average morcellation taking 25.21 ±6.25 min. 
The average amount of laser energy was 86.3 ±17.16. 
After 6 months, the average PSA level dropped  
by 3.38 ±1.1 and the average haemoglobin level 
dropped by 1.81 ±0.63 mg dL-1. One patient required 
blood transfusions owing to substantial bleeding, and 
the other 4 were recommended by the anaesthesia 
team because of their age and borderline preopera-

tive Hb concentrations (between 10 and 12 gm dL-1). 
The average length of stay in the hospital was 1.19 d,  
and 80% of patients had their catheters removed  
on the first day. As regards intraoperative compli-
cations, 6 patients had a capsular perforation, with  
2 converted to bipolar TURP, 4 patients had mild 
sub-trigonal dissection, 2 patients had minor bladder 
mucosal injury with morcellation, and 2 patients had 
significant bleeding controlled by bipolar coagulation.  
In complicated patients, urinary catheters stayed  
in for longer periods of time (Table 2).
Two patients with post-operative haematuria were 
treated with anti-bleeding medications (Clavien 
grade II), 2 patients with clot retention required re-
admission but were treated with a 3-way catheter 
and irrigation and discharged within 3 d (Clavien 
grade II), and no blood transfusion was required. 
These events occurred during the first 2 weeks. 
There are no reported cases of postoperative epidid-
ymitis or epididymo-orchitis (Table 3).
The initial visit was at one month, and we noticed sig-
nificant mean IPSS score enhancement with a value  
of 8.012 ±1.78, Qmax progress of 30.16 ±4 mL sec-1, and 
post-void residual value of 37.78 ±9.6 mL.
Regarding the postoperative urgency, in dysuria ur-
gency urinary incontinence follow-up at 1, 3, and  
6 months, there was a noticeable improvement at the 
first month with only 4 (5.4%) patients having dysuria 
and urge incontinence treated by reassurance and an-
timuscarinics and resolved completely in all patients 
by the 3-month follow-up.
Regarding stress urinary incontinence (SUI),  
10 (12.5%) patients were reassured and given in-
structions to conduct pelvic floor exercises during  

Table 1. Preoperative and postoperative urinary and sexual 
outcomes

Table 3. Post-operative complications

Pre-
operative

1
month

3
months

6
months

12
months

P
value

Age
(years)

66.7  
±6.4 – – – – –

IPSS 25.6  
±2.2

8.012 
±1.78

6.6  
±2.0

5.1  
±1.3

4.2  
±1.0 <0.001

Qmax

6.9  
±2.2

30.16  
±4

30.2 
±4.1

32.6 
±5.2

35.0 
±4.9 <0.001

PSA 4.4  
±1.4 – – 1.06 

±0.3 – <0.001

PVR 127.0  
±19.0

37.8 
±9.7

22.8 
±5.4

15.5 
±4.6

11.7 
±3.4 <0.001

IIEF-5 15.1  
±2.0

14.5 
±1.6

15.0 
±1.7 0.009

IPSS – International Prostate Symptom Score; PSA – prostate-specific antigen;  
PVR – post-void residual urine; IIEF-5 – International Index of Erectile Function

Table 2. Operative outcomes and intra-operative complications

Result

Operative time (minutes)* 94.2 ±16.5

Enucleation time (minutes)* 71 ±11

Morcellation time (minutes)* 25.21 ±6.25

Laser energy used (kilojoules)* 86.3 ±17.16

Resected prostate weight (grams)* 69.25 ±13.2 

Hb drop (g/dL) * 1.81 ±0.63

Hospital stay (days)* 1.2 ±0.4

Catheter Duration (days)* 1.5 ±1.0

Patient readmission** 2 (2.5%)

Capsular perforation** 6 (7.5%)

Subtrigonal dissection** 4 (4.8%)

Conversion to TUR** 2 (2.5%)

Minor bladder injury from morcellator** 2 (2.5%)

Significant IO bleeding** 2 (2.5%)

Hb – haemoglobin concentration 
* data were described in mean ±SD; ** data were described using the number  
of cases (%)

Number  
of patients (%) Management

At 1 week post-operative

Haematuria 2 (2.5%)  Antibleeding measures and antibiotics

Clot retention 2 (2.5%) 3-way catheter fixation and bladder 
irrigation

Febrile UTI 6 (7.5%)  IV antibiotics 

At 1 month post-operative

Urge 4 (5.4%)  Anticholinergics and reassurance

SUI 10 (12.5%)  Reassurance and Kegel exercises

At 3 months post-operative

Urge 0

SUI 4 (5%)

At 6 months post-operative 

SUI 0

UTI – urinary tract infections; SUI – stress urinary incontinence
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the one-month follow-up, but at the 3-month mark, 
only 4 (5%) patients showed improvement. Most in-
continence cases had improved by 6 months after 
surgery (Table 3, Figure 1).
There was a statistically significant decrease in IPSS 
(p <0.001), PSA (p <0.001), and PVR (p <0.001) 
throughout follow-up at 1, 3, and 6 months, but a sta-
tistically significant (p <0.001) rise in Qmax (Figure 2).
In terms of IIEF score, there was a statistically signif-
icant decrease at 3 months after surgery (p = 0.027), 

but there was no statistically significant change be-
tween the IIEF score before surgery and at 12 months 
after surgery (p = 0.554) (Figure 3).
At the 12-month follow-up, there were no re-interven-
tions for reoccurring obstructive symptoms. There 
have not been any occurrences of urethral stricture 
or bladder neck contracture recorded.

DIsCUssION

The gold standard for treating BPH is transurethral 
resection of the prostate (TURP), which causes less 
trauma and has a quicker healing time than open 
surgery [12, 13]. With good and secure outcomes 
for a prostate of average size, bipolar TURP altered 
the paradigm of a minimally invasive prostatectomy 
[14]. Prior to the invention of laser prostate enucle-
ation, larger prostates (>80 g) typically required 
more invasive procedures like open or robotic pros-
tatectomy.
Both American Urological Association (AUA) and Eu-
ropean Association of Urologists (EAU) suggestions 
for BPH treatment have recommended holmium 
laser enucleation of the prostate (HoLEP) [15, 16].  
The high initial costs and the challenging learning 
curve of this approach were the 2 primary drawbacks 

Figure 1. Occurrence of stress urinary incontinence during 
follow-up.

Figure 2. Mean values of International Prostate Symptom 
Score during follow-up.

Figure 3. Mean values of International Index of Erectile Func-
tion score during follow-up.

Table 4. Comparison between our study and other studies

Study No of patients Prostate size  
(ml) Type of study Laser power  

(W)
Enucleation time  

(min)
One year follow-up results  

(IPSS/IIEF/dysuria)

Our study 80 Mean 
111 ±20 Prospective  30 69.8 ±10.7

IPSS 4.2 ±1.0
IIEF 15.0 ±1.7

Postoperative dysuria resolved completely 
by 3 months

Omar et al. 2021  [11] 60 102 ±25 Prospective 30 80 ±12
IPSS 4  ±3

IIEF 15.3  ±3.8
Postoperative dysuria not assessed

IPSS – International Prostate Symptom Score; IIEF-5 – International Index of Erectile Function
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that prevented its widespread implementation in the 
urological community.
The thulium laser, which was introduced for clinical 
use in 2005, is now the most innovative and widely 
used laser in urology [17]. It has enhanced vapor-
ization and haemostasis advantages in comparison  
to all other lasers [18]. Thulium use started with  
the resection of the prostate (vaporesection), followed 
by the introduction of enucleation techniques. Most 
thulium-based enucleations in the literature have 
been performed with power settings ranging from 
120 [7] to 60 W [19], with the power setting for the 
coagulation limited to 40–60 W [20]. The main draw-
back of using high-power thulium is its black eschar-
ing effect on the incised tissues due to its physical 
properties, which could mask the enucleation planes 
and affect the learning curve.
Two HoLEP-inexperienced surgeons performed  
105 HoLEPs over the course of 14 months in 2015 
utilizing a 50 W Holmium laser, and they reported 
positive patient results [21].
Elshal et al. (2018) examined low-power and high-
power holmium in 121 patients and found that 
regardless of the amount of surgeon expertise, 
low-power HoLEP (50 W) is similar to high-power  
HoLEP (100 W) in terms of all operating efficacy 
measures [22].
Low-power THuLEP has been shown to increase the 
clinical effectiveness in BPH patients; however, there 
is currently very little study of this topic. Our hypoth-
esis is based on the idea that we can perform laser-
assisted enucleation of the prostate at a comparable 
rate utilizing a low-power thulium laser (30 W), while 
retaining the same efficacy factors as high-power la-
sers. This will help to reduce the postoperative dys-
uria, storage urinary symptoms, and possible adverse 
effects on erectile function.
In this work, we attempted to reduce the amount  
of energy used during enucleation by favouring me-
chanical enucleation. Because it is better for hae-
mostasis, we simply utilized a low-power ThuLEP  
to separate the capsule and the gland at their places 
of attachment and to halt bleeding there. We rea-
soned that utilizing a lower power level would make 
tissue cutting safer and less complicated, while also 
reducing the risk of harm to adjacent healthy tis-
sues. Our investigation also shows that employing 
low-power ThuLEP has the benefit of making it sim-
ple to identify the planes and the capsule anatomi-
cally while having no adverse effects on the length 
of the operation.
Our data showed that there was a marked improve-
ment in the postoperative dysuria and storage symp-

toms in one month of follow-up, which resolved 
completely after 3 months. Furthermore, our data 
noted no statistically significant alteration between  
the IIEF score preoperatively and at 12 months post-
operative. No re-interventions were recorded for re-
currence at 12 months of follow-up.
Omar et al. [11] also reported no significant fluctua-
tion in IIEF-5 score at 12-month follow-up, equated 
with the baseline using low-power ThuLEP, but with-
out reporting any data about postoperative storage 
symptoms or dysuria. Furthermore, the mean enu-
cleation time in our study was 70 ±10 min, which is 
comparable to their study despite our larger mean 
prostate size (Table 4).
In places with limited resources, the use of a low-
power machine may result in reduction of the ini-
tial cost of the ThuLEP operation, not only because  
of the low cost of the machine. However, employing 
low-power equipment eliminates the requirement  
for multiphase connectors, which are usually not 
available in operation rooms.
To date, very few studies have evaluated the efficacy 
and safety of using low-power ThuLEP in remov-
ing prostate adenomas greater than 80 g at the level  
of the surgical capsule within the appropriate time 
with satisfactory urinary and sexual outcomes. Fur-
ther studies are needed on a large scale; one of the 
restrictions of our study was its small sample size 
owing to the COVID pandemic. In addition, further 
randomized studies are needed to compare low-power 
versus high-power ThuLEP and confirm the non-in-
feriority of low-power ThuLEP as a minimally inva-
sive surgery with lower costs and reduced postopera-
tive urinary and sexual negative impact.

CONCLUsIONs

Low-power ThuLEP is worthwhile for therapeutic 
use because it effectively treats patients with large 
prostates with satisfactory urinary and sexual effects.
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