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Thulium:YAG laser represents the most versatile laser gen-
erator, allowing continuous-wave and pulsed laser energy
application. For the full spectrum of transurethral endo-
scopic surgical approaches for benign prostatic obstruction
(BPO), thulium:YAG offers the widest range of applications
with clinical momentum and usage and is thus currently
regarded as a valid alternative to holmium:YAG and bipolar
resection. In the absence of significant evidence of superior-
ity of one laser over the other for endoscopic enucleation of
the prostate (EEP), laser choice is mainly based on personal
preference. However, if the whole spectrum of surgical
management approaches for BPO are considered, thulium:
YAG provides the greatest versatility because of its physical
properties that allow superior vaporising capacity. Proce-
dures focusing on tissue vaporisation can best be carried
out using continuous-wave mode. Transition from vapoenu-
cleation to mechanical enucleation can be achieved using
either the mechanical force of pulsed thulium:YAG laser
energy and/or mechanical preparation with the sheath. In
the debate on the ‘‘best’’ laser not only for EEP but also for
the whole armamentarium of approaches, thulium:YAG
shows superiority to thulium fibre and holmium:YAG lasers
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because of the broadest spectrum of clinically relevant pro-
cedures used today.

Regarding the question of which laser might be the best
for surgical management of benign prostatic obstruction
(BPO), there is a full range of surgical modalities to consider,
although all panel members in this open debate in European
Urology Open Science are advocates of anatomical endo-
scopic enucleation of the prostate (EEP) [1–6]. However,
as the 2022 edition of the European Association of Urology
(EAU) guidelines on management of non-neurogenic male
lower urinary tract symptoms (LUTS) and BPO suggest
(Fig. 1) [7], surgical management of BPO regarding ‘‘ablative
procedures’’ is broader and can be subdivided into resec-
tion, enucleation, and vaporisation for different clinical
scenarios.

Debating this topic today is rather a luxury issue or a
matter of taste and personal view regarding EEP, as the lat-
est generation of laser generators has been well augmented
in terms of previous ‘‘weak spots’’. In general, thulium has
competence in ‘‘mechanical action’’, that is for lithotripsy
and tissue disruption on one hand [8–10], while pulse mod-
ification for holmium has improved its vaporising and coag-
ulating flaws [11]. Subsequently, the intraoperative
appearance at the level of dissection changed because of
new modes of action, so viewers of live and semi-live
demonstrations sometimes have difficulties in distinguish-
ing which of the two energy sources is actually at work.
Owing to a lack of sufficient head-to-head comparison data
from randomised controlled trials (RCTs) for these relatively
new kids on the blocks, the 2022 EAU guidelines position
thulium-based EEP as a valid alternative to other enucle-
ation techniques—namely bipolar enucleation and holmium
laser enucleation of the prostate (HoLEP)—for large and
medium prostates and for patients on anticoagulant or anti-
platelet medication [12].
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Fig. 1 – Treatment algorithm for bothersome lower urinary tract symptoms (LUTS) refractory to conservative/medical treatment or in cases with an absolute
surgical indication according to the European Association of Urology 2022 guidelines [12]. The flowchart is stratified by ability to undergo anaesthesia,
cardiovascular risk, and prostate size. The annotation (1) indicates the current standard/first choice, with alternative treatments presented in alphabetical
order. Laser vaporisation includes GreenLight, thulium, and diode laser vaporisation. Laser enucleation includes holmium and thulium laser enucleation.
HoLEP = holmium laser enucleation of the prostate; PU = prostatic urethral; TUIP = transurethral incision of the prostate; TURP = transurethral resection of
the prostate.
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The maturity of the data for thulium:YAG enucleation
techniques has now overcome the leadtime bias for HoLEP
[4]. According to the EAU guidelines panel on male LUTS,
the certainty of evidence required in comparison to HoLEP
is adequate [13]. The superior haemostatic and cutting
properties of thulium:YAG in continuous-wave (CW) mode
have been demonstrated in meta-analyses. A meta-analysis
evaluating thulium laser energy–assisted mechanical
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enucleation (ThuLEP) versus HoLEP showed a significantly
lower haemoglobin decrease with ThuLEP [14]. Transient
urinary incontinence was more common with HoLEP. Intra-
operatively, ThuLEP showed shorter operation times in
comparison to HoLEP [15] and a multicentre RCT demon-
strated lower haemoglobin loss for ThuLEP in comparison
to HoLEP [16]. Surgical enucleation time was significantly
shorter with ThuLEP than with HoLEP but there were no sig-
nificant differences in total operation, catheterisation, or
hospitalisation times or in short-term complication rates
in a meta-analysis by Xiao et al [17]. Endpoints such as ure-
thral and bladder neck strictures at 18 mo did not differ
between the groups in an RCT [18].

After the endoscopic enucleation community had
reunited the overarching concept of ‘‘anatomical’’ [19], the
focus moved from the energy source to the optimisation,
dissemination, and standardisation of enucleating tech-
niques. The clarity of this concept and template is the major
strength in comparison to robotic prostatectomy [19].

However, as stated above, the topic of endoscopic
‘‘prostatectomy’’ covers more than just enucleation (Fig. 1)
and thulium:YAG demonstrates its status as the best laser
in this debate by versatility under this broad perspective.
Although EEP is recognised as a size-independent proce-
dure, the vaporisation capabilities of thulium:YAG thanks
to the physical properties of the laser energy applied in
CW mode have led to surgical techniques that still have
clinical momentum in urology, unlike holmium laser resec-
tion [20]. Thulium laser vaporesection (ThuVARP) was first
described by Xia et al. in 2005 [21]. Since then, further tech-
niques that utilise the vaporisation potential have been
developed, including vaporisation (ThuVAP), vapoenucle-
ation (ThuVEP) [3,22], and ThuLEP [5]. Of all the lasers con-
sidered in this debate, thulium:YAG with laser emission in
CW or pulsed mode allows virtually infinitely variable tran-
sition from ThuVEP to ThuLEP according to the clinical sce-
nario and the surgeon’s preference [23–25] or, in the words
of Peter Gilling, a ‘‘gradual transition from large lump resec-
tion to anatomical enucleation’’ [26].

Regarding extra-anatomical techniques, ThuVARP repre-
sents the best-studied alternative to transurethral resection
of the prostate (TURP) that is clinically still valid. An RCT
comparing ThuVARP versus monopolar TURP found no sig-
nificant difference in efficacy or in the reoperation rate
(2.1% vs 4.1%) over long-term follow-up [27]. A meta-anal-
ysis revealed that ThuVARP at 70 W was associated with
longer operation times, shorter catheterisation and hospi-
talisation times, and less blood loss, with no significant dif-
ference in transfusion rates or any other short-term
complication rates in comparison to TURP [28]. A prospec-
tive multicentre study on ThuVARP involving 2216 patients
showed durable postoperative improvements in Interna-
tional Prostate Symptom Score, quality of life, maximum
flow rate, and postvoid residual volume during the 8-yr fol-
low-up [29].

Although publications on vaporisation have been sparse
since the initial novelty faded, ex vivo experiments have
shown an almost twofold superior vaporisation capacity of
thulium:YAG over ‘‘green’’ lasers such lithium-borate lasers
at 120W. Thulium:YAG in continuous mode was superior to
Ho:YAGwith regard to incision depth beyond 60W,whereas
thulium:YAG in pulsed mode had lower vaporisation rates
than Ho:YAG over the whole energy spectrum applied [8].
Therefore, thulium:YAG is a laserwith proven efficacy and
safety over thewhole therapeutic spectrum for transurethral
prostatectomy. It is thus the most versatile laser for endo-
scopic prostate surgery among all lasers considered in this
debate. Finally, it is amatter of personal preference regarding
which energy source is better for EEP, but for thewhole range
of surgical approaches for transurethral prostatectomy for
BPO, including vaporisation, resection, enucleation, and
vapoenucleation, thulium:YAG offers the best choice.
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