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SUMMARY - New minimally invasive procedures to treat benign prostatic hyperplasia (BPH) have
been developed in the last 20 years. With the introduction of laser enucleation techniques in prostate
surgery, previous standard surgical procedures (open retropubic or transvesical adenectomy and transure-
thral resection of the prostate) have become less relevant, especially in case of very large prostates. The
objective of this paper is to describe the experience and results of thulium:YAG laser application in BPH
treatment in our department. In the last five years, 246 patients underwent thulium:YAG laser enucle-
ation of the prostate (ThuLEP) due to BPH or lower urinary tract symptoms following complete uro-
logic evaluation. The mean age of our patients was 73 (range 51-95) years and mean duration of surgery
was 92 minutes. The mean weight of enucleated tissue was 73 grams. A low rate of intraoperative and
early postoperative complications and short length of stay proved minimal invasiveness of this procedure,
which results in significant improvements in urodynamic parameters and substantially reduces the post-
void residual urine volume. The most important surgical and technical characteristics (enucleation and
low-power laser application) make ThuLEP a safe and efficient surgical method not limited by the pros-
tate volume. ThuLEP has a potential to displace the current standard surgical procedures to treat BPH.
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Introduction

Thulium:Yttrium-Aluminum-Granat (YAG) laser
enucleation of the prostate (ThuLEP) is a minimal-
ly invasive surgical method which represents a more
recent benign prostatic hyperplasia (BPH) treatment
method.

Open adenectomy (transvesical or retropubic) and
transurethral resection of the prostate (TURP) are
traditional surgical methods to treat benign prostatic
hyperplasia (BPH). Open adenectomy with complete

prostate adenoma removal produces good long-term
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results, but it is also associated with high perioperative
morbidity. In contrast, TURP has lower perioperative
morbidity rates, but also worse long-term results due
to incomplete first resection and recurrence’. During
TURRP, resection of the prostatic tissue can damage
blood vessels and increase the intraoperative risk of
transurethral resection syndrome and perioperative
bleeding, which also limits the time available to per-
form surgery. These technical limitations show clear
limits of applicability of TURP, which requires seeking
new solutions to combine the benefits of both previ-
ously described methods.

The development of modern medical techniques
has made it possible for urologists to test various al-
ternative methods in BPH surgery. Many new surgical
methods have been developed, particularly over the
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last 20 years, such as incision, retraction, vaporiza-
tion/ablation, resection and enucleation of the pros-
tate. Moreover, different energy sources, instruments
and surgical techniques are being tested, which also
considerably expands the range of surgical procedures
available. Numerous medical centers introduce simpler
laser methods first, such as vaporization and vapore-
section of the prostate.

Gaining more experience in surgery makes it pos-
sible to move on to endoscopic enucleation of the
prostate using various energy sources. At the moment,
thulium laser (ThuLEP) and holmium laser (HoLEP)
endoscopic enucleation of the prostate are the most
common techniques. Unlike holmium laser, which
emits pulse energy, thulium laser emits energy in a
continuous wave at a wavelength of 1940,2010 or 2013
nm. Prostatic tissue penetration depth of thulium laser
is lower compared to other lasers (Fig. 1). Due to its
excellent absorption in water and good hemodynamic
and cutting properties, it has quickly emerged as an
energy source used in prostate surgery.

ThuLEP laser enucleation of the prostate was first
described by Herrmann ez a/. in 20102 The most sig-
nificant surgical and technical factors of this method
include blunt enucleation of the adenoma with a re-
sectoscope and minimal application of laser energy
used exclusively to achieve hemostasis. Initially, a 120-
W thulium laser with a 550-pm laser fiber was used,
which was applied using two power settings (70-90 W
for tissue cuttine and 30 W for coagulation). Herr-

mann et al. then described the retrograde three-lobe
technique with enucleated lobes placed in the bladder.
Wolters ez al. described the two-lobe technique®, while
Kim ez al. described the en bloc enucleation technique®.

Unlike other surgical methods, with this type of
enucleation technique the risk of capsular perfora-
tion and the rate of postoperative irritation symptoms
caused by the heat is minimal. Although a direct com-
parison of ThuLEP and HoLEP is not easy to make
considering the number of surgical techniques and the
variety of instruments available today, studies carried
out by Netsch e al. confirmed that these two tech-
niques were equally efficient’.

The objective of this paper is to describe minimal
invasiveness and other benefits of this surgical meth-
od by evaluating personal experience gained in the last
five years.

Patients and Methods

In a five-year period, all patients were operated on
with the ThuLEP method at the Bayreuth Urological
Clinic and Urological Department of the Rotthalmiin-
ster Hospital by the same urologist. Inclusion criteria
were prostate volume up to 30 g, repeated episodes of
acute urinary retention, indwelling urinary catheter, re-
current urinary tract infection, recurrent hematuria due
to BPH, and International Prostate Symptom Score
(IPSS) >15. Exclusion criteria were voiding disorders
not caused by BPH, previous urethral, bladder neck or
prostate surgerv. and a historv of prostate cancer.

Thulium Holmium Green Diode Nd:YAG
light
0,2mm \/
0,4mm \/
0,8 mm
TISSUE
10 mm

Fig. 1. Prostatic tissue penetration depth.
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The patients who underwent ThuLEP surgery
were middle-aged and elderly adults (51-95 years of
age). They underwent complete urologic evaluation,
i.e., medical history, laboratory blood and urine tests,
symptom score according to the American Urological
Association symptom index for benign prostatic hy-
perplasia®, digital rectal examination, ultrasound scan,
uroflowmetry, and the prostate-specific antigen (PSA)
test.

All patients had post-void residual (PVR) urine
determined using suprapubic ultrasound and the pros-
tate volume measured by transrectal ultrasound. The
patients had an IPSS higher than 15, maximum urine
flow rate (Qmax) under 15 mL/s or complete urinary
retention. During preoperative preparation, patients
with higher PSA levels underwent transrectal pros-
tate biopsy. Surgical procedures were performed using
either general or spinal anesthesia, depending on in-
dications or patient preference. Patients taking acetyl-
salicylic acid did not have to stop their therapy, unlike
those taking drugs such as phenprocoumon and rivar-
oxaban. They received low-molecular-weight heparin
bridging treatment and stopped taking rivaroxaban 48
hours before surgery. Surgeries were performed using
the 120-W RevoLix laser and 150/20-W RevoLix
Duo laser (Lisa Laser, Germany). RexScope 26F la-
ser resectoscope and RigiFib 550-pm laser fibers (Lisa
Laser, Germany) were used. Morcellator (Piranha,
Richard Wolf, Germany) was used to remove enucle-
ated adenoma. Each of the three techniques specified
above (the three-lobe technique, two-lobe technique,
and en bloc) were used depending on the size of pros-
tate and the number of lobes. Antimicrobial therapy
was administered based on the urine antibiotic sen-
sitivity report. Laboratory blood test was done on
postoperative day one. On postoperative day 3, the in-
dwelling urinary catheter was removed and maximum
urine flow rate and PVR urine were measured.

On statistical analysis of the processed data, the
mean, standard deviation (SD) and range were calcu-

lated.

Results

In the period from March 2017 to March 2022,
246 patients underwent ThuLEP due to ailments
caused by prostate enlargement or lower urinary tract
symptoms (Table 1). The mean age of patients under-
going surgery was 73 (range 51-95) years (Table 1).
The mean IPSS was 19 (9-32) and the quality of life
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Table 1. Thulium:YAG laser enucleation of the prostate
(Thul EP) — preoperative data

Number of patients N=246

Age (years) 73+4.2
(mean, SD)

TRUS (prostate volume) (mL) 75+21
(mean, SD)

Preoperative urinary retention (%) 41

PSA (ng/mL) 4.2+1.1
(mean, SD)

Anticoagulant therapy (%) 33

TRUS = transrectal ultrasound; PSA = prostate-specific antigen

with urinary disorders was rated 5 (2-6) on average.
The mean prostate weight was 75 (30-200) grams
(Table 1). Anticoagulant therapy was taken by 33% of
patients and 41% of patients were provided with an in-
dwelling urinary catheter due to urinary retention. The
mean total duration of surgery was 92 minutes and the
mean weight of enucleated tissue was 73 grams (Table
2). Loss of hemoglobin per patient was 0.9 g/dL. The
duration of postoperative urinary bladder catheteriza-
tion was three days (Table 2).

The mean Qmax was 5.1 (4.0-15) mL/s, while the
mean preoperative PVR urine volume was 135 (15-
300) mL. Postoperative follow-up examinations of pa-
tients indicated a significant improvement in terms of

Table 2. Thulium:YAG laser enucleation of the prostate
(ThulLEP) — surgical procedure data

Number of patients N=246
Total duration of surgery (min) 92+52
(mean, SD)
Tissue removed (g) 73+50
(mean, SD)
Duration of catheterization (days) 3.0£0.1
(mean, SD)
Length of stay (days) 3.5£0.7
(mean, SD)
Postoperative hemoglobin loss (g/dL) | 0.9+0.28
(mean, SD)

Acta Clin Croat, Vol. 62, (Suppl. 2) 2023



N. Zebi¢ et al.

Our experience with ThuLEP

Table 3. Thulium:YAG laser enucleation of the prostate
(ThulLEP) — results

Number of patients N=246
Qmax (mL/s) Preoperative 5.1 (4.0-15)
Postoperative | 28.5 (5.5-60)
(mean, range)
PVR (mL) Preoperative 135 (15-300)
Postoperative | 17.5 (0-130)
(mean, range)
41% with preoperative urinary retention

Qmax = maximum urine flow rate; PVR = post-void residual urine
volume

Table 4. Thulium:YAG laser enucleation of the prostate
(ThulLEP) — intraoperative and early postoperative com-
plications

Number of patients N=246
Urinary bladder injury 3 (1.2%)
Surgical reintervention in cases of 11 (4.4%)
bleeding

Acute urinary retention 3 (1.2%)
Urge incontinence 13 (5.3%)
Stress incontinence 7 (2.8%)
Other 8 (3.2%)

Qmax, with a mean value of 28.5 (range 5.5-60) mL/s,
as well as a significant decrease in the PVR urine vol-
ume, with a mean value of 17.5 (range 0-130) mL
(Table 3). In terms of intraoperative and early postop-
erative complications (Table 4), three (1.2%) patients
suffered injuries to the urinary bladder, which were
inflicted at the very beginning of the second part of
the operation, i.e., in the morcellation phase. These in-
juries were detected on time, managed by coagulation,
and required no further interventions except for longer
duration of indwelling catheterization (for three addi-
tional days). Eleven (4.4%) patients required a postop-
erative intervention due to bladder tamponade. They
belonged to the group of patients receiving anticoag-
ulant therapy, but no blood transfusion was required.
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Upon removal of the indwelling urinary cathe-
ter, acute urinary retention occurred in three (1.2%)
patients. It was necessary to put the catheter for the
next ten days and simultaneously received antiedem-
atous and antiphlogistic therapy. Postoperative urge
incontinence was diagnosed in the first two weeks in
13 (5.3%) patients and was successfully treated with
anticholinergics over the next six weeks. Postoperative
stress incontinence occurred in seven (2.8%) patients
and they underwent pelvic floor physical therapy and
electrostimulation. Despite six-week therapy, a mild
form of stress incontinence persisted in two patients,
which required the use of one incontinence pad per

day.

Discussion

In the last decade, the interest in surgical treatment
of BPH using endoscopic laser enucleation of the
prostate has been increasing. This has resulted from the
verification of a more efficient method in comparison
to TURP and open adenectomy due to a lower per-
centage of bleeding and fewer other complications’®.
Laser enucleation of the prostate is an endoscopic
adenectomy characterized by more precise options of
complete tissue removal and coagulation compared
to other traditional TURP methods performed using
mono- or bipolar instruments. In comparison with
open adenectomy, endoscopic laser enucleation of
prostate adenoma has demonstrated benefits in terms
of obstruction removal, long-term retention of urinary
function, and a low recurrence rate’.

Despite ThuLEP being a more recent minimally
invasive method than HoLEP, requiring slightly more
time and involving fewer prostate capsule injuries, the
results obtained so far have shown that both methods
are equally efficient and safe, regardless of the prostate
size and symptom severity in patients’.

The results analyzed showed a low incidence of
perioperative complications in 246 patients having
undergone ThuLEP, comparable to other minimally
invasive methods such as HoLEP!. The mean de-
crease in hemoglobin levels was 0.9 g/dL and no blood
transfusion was required. No fatalities or requirements
for major surgical interventions were reported.

Benefits of this surgical method were confirmed by
a significant improvement in postoperative urodynam-
ic parameters (mean preoperative Qmax was 5.1 mL/s,
while postoperative Qmax was 28.5 mL/s), as well as
by a significant reduction in residual urine levels (mean
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preoperative PVR urine volume was 135 mL and post-
operative PVR urine volume was 17.5 mL).

The minimal invasiveness of this surgical method
is characterized by the low rate of intraoperative and
early postoperative complications (urge incontinence
5.3%, bleeding 4.4% and stress incontinence 2.8%), as
well as by the short length of hospital stay (3.5 days).

Conclusion

Thulium:YAG laser enucleation of the prostate
with its most important surgical and technical charac-
teristics (enucleation and low-power laser application)
represents a safe and efficient surgical method not lim-
ited by prostate size. Therefore, it has been increasingly
displacing standard surgical methods (open adenecto-

my and TURP) used in the treatment of BPH.
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Sazetak

ENUKLEACIJA PROSTATE TULIJ:YAG LASEROM (ThuLEP) - NASA ISKUSTVA KOD 246 OPERIRANIH
BOLESNIKA

N. Zebic, V. Terzici V. Krajina

Tijekom posljednja dva desetljeca biljezi se pojava novih minimalno invazivnih zahvata u lije¢enju benigne hiperplazije
prostate (BPH). Uvodenjem enukleacijskih laserskih tehnika u kirurgiju prostate dosadasnji standardni operacijski zahvati
(otvorena retropubicna ili transvezikalna adenektomija, transuretralna resekcija prostate) sve vise gube na znacenju, osobito
pri vedim volumenima prostate. Cilj ovoga rada je prikazati iskustva i rezultate primjene tulij:YAG lasera u lije¢enju BPH.
U posljednjih pet godina 246 bolesnika podvrgnuto je minimalno invazivnoj metodi laserske enukleacije prostate (ThuLEP)
zbog simptoma BPH ili simptoma donjeg mokarénog sustava. Prethodno je ucinjena cjelovita uroloska dijagnostika. Pros-
je¢na dob bolesnika bila je 73 godine, a prosje¢na duljina trajanja operacijskog zahvata 92 minute. Enukleacijom uklonjeno
tkivo iznosilo je prosjecno 73 grama. Nizak postotak intraoperacijskih i ranih poslijeoperacijskih komplikacija, kao i kratko
vrijeme hospitalizacije potvrdile su se kao odlike minimalne invazivnosti ove operacijske metode koja rezultira znacajnim
poboljsanjem urodinamskih parametara i znatnom redukcijom ostatne mokrace. MozZe se istaknuti kako je ThuLEP sa svojim
najvaznijim operacijsko-tehnic¢kim ¢imbenicima (enukleacija, aplikacija male laserske energije) sigurna i djelotvorna op-
eracijska metoda koja nije ograni¢ena volumenom prostate te ima potencijal potisnuti ili u potpunosti zamijeniti dosadasnje
standardne operacijske metode u lije¢enju BPH.

Klju¢ne rijeci: Benigna hiperplazija prostate; Minimalno invazivne metode; Thulium:YAG laser
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