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INTRODUCTION: Standard surgical options for Benign Prostatic Hyperplasia [BPH], despite their excellent functional outcomes, are
associated with multiple side effects and require general/spinal anesthesia and hospitalization. In this scenario, Transperineal Laser
Ablation of the Prostate [TPLA] emerged as an ultra-minimally invasive ejaculation-sparing procedure, showing promising
functional results, with a good safety profile. This systematic review aimed to provide an overview of the current role of TPLA in
clinical practice, focusing on operative setting, safety, and efficacy.

EVIDENCE ACQUISITION: Literature search was performed on June 12th, 2024 using PubMed, Embase, and Cochrane Central
databases, following the EAU Guidelines Office and the PRISMA statement recommendations. All studies reporting outcomes after
TPLA procedures were included.

EVIDENCE SYNTHESIS: Seventeen studies were included in this systematic review, of which 2 RCTs compared TPLA with TURP, 12
prospective and 3 retrospective non-randomized studies (of which 1 comparing TPLA and Prostatic Artery Embolization [PAE]). All
procedures were performed using the same EcholLaser™ system (SoracteLite™) (Elesta s.r.l., Calenzano (Fl), Italy), however great
heterogeneity exists considering inclusion criteria, peri- and post-operative management. Mainly low-grade complications (Clavien-
Dindo [CD] Grade < ll) were reported, while no major adverse events (CD grade > Ill) occurred. In all studies TPLA led to a great
improvement in urinary function, up to 5 years after the procedure, while not significantly impacting erectile and ejaculatory
functions.

CONCLUSIONS: TPLA showed promising results both in the short- and mid-term, improving urinary function while preserving
sexual function and keeping a good safety profile. Since the evidence available is still limited, larger prospective comparative
studies are warranted to confirm the efficacy of TPLA and to adequately compare it to standard endoscopic techniques and other

minimally invasive surgical treatments.

Prostate Cancer and Prostatic Diseases; https://doi.org/10.1038/541391-025-00952-1

INTRODUCTION

A conservative approach based on behavioral/dietary modifica-
tions (since BPH showed a correlation with metabolic syndrome [1,
2]) and medical therapy is currently recommended by European
Guidelines as first-line treatment for male LUTS due to Benign
Prostatic Hyperplasia [BPH] [3, 4]. However, since the pharmaco-
logical treatment has an impact on sexual function (especially on
ejaculatory functions for a-blockers and on sexual desire and
erectile function for PDE5-I) [5-7], it may lead many patients to
have poor compliance and discontinue the therapy [7]. Moreover,
while classical surgical procedures proved excellent functional
outcomes, they are also associated with multiple possible side
effects (sexual dysfunction, mainly retrograde ejaculation/aneja-
culation, bleeding, urethral strictures, infections, bladder neck

contracture, etc.) [8], and they require general/spinal anesthesia
and hospitalization.

Over the last decade, to obtain effective relief of LUTS trying to
have a lesser impact on QoL and the sexual sphere in selected
patients, a wide number of Minimally Invasive Surgical Techniques
[MISTs] for BPH have emerged [9-13]. Although these procedures
proved to achieve slightly inferior functional outcomes compared
with standard treatments, they have the advantage of being
performed as day-surgery procedures using local anesthesia or
intravenous/oral sedation, ensuring rapid recovery and a limited
impact on sexual function, with a low risk of complications [11, 14].

In this scenario, TPLA is an ultrasound-guided minimally-
invasive and ejaculation-sparing procedure, using a low-power
laser with 4 independent channels for multi-fiber lasing approach
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connected to small needles inserted transperineally, to produce an
area of irreversible coagulative necrosis of prostatic cells,
obtaining a volume reduction of the gland while allowing the
preservation of the urethra [15]. TPLA proved to be an innovative
minimally invasive treatment option for BPH, showing promising
results in terms of function improvement, while preserving
ejaculation and erectile function and maintaining a good safety
profile with a low rate of complications [16-18].

This systematic review aims to provide an updated summary of
the existing evidence on TPLA and a comprehensive overview of
its current role in clinical practice, focusing on the operative
setting, on its safety, and its efficacy in terms of functional
outcomes and sexual function preservation.

EVIDENCE ACQUISITION

Literature search

This systematic review was performed according to the European
Association of Urology [EAU] Guidelines Office [19] and the 2020
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses [PRISMA] statement recommendations [20].

The protocol has been registered in the International Prospec-
tive Register of Systematic Reviews database (PROSPERO ID:
CRD42024549332).

The literature search was performed on June 12th, 2024, using
PubMed, Embase and Cochrane Central databases. The complete
research strategy is available in section 1 of the Appendix.

Selection criteria
The PICOS (Patient, Intervention, Comparison, Outcome, Study
type) model was used to frame and answer the clinical question:

P: Adult (>18 years old) male patients with Benign Prostatic
Hypertrophy [BPH]

I: Transperineal Laser Ablation [TPLA]

C: No comparison

0: Technique, safety profile, and functional outcomes of TPLA
S: Prospective and retrospective studies

Study screening and selection

Studies were included based on PICO eligibility criteria. Reviews,
letters to the editor, commentaries, and meeting abstracts were
excluded. Only English papers were accepted.

In case of multiple articles written by the same author/group on
similar patient cohorts, only the most recent study with the largest
cohort was included.

All retrieved studies were independently screened by two
authors (F.S., B.G) based on title and abstract. A third author solved
discrepancies through discussion. The same two authors (F.S., B.G)

independently screened the full text of the papers that were
found pertinent to the aim of this review and selected those for
data extraction.

All prospective and retrospective studies reporting outcomes
after TPLA procedures were included.

Data extraction and analysis

A priori-developed Excel data extraction form was used to collect
information on study design, participant demographics, interven-
tion characteristics, and outcome measures. Two authors (M.L.,
and E.C)) independently extracted data relating to the prespecified
outcomes. In case of discrepancies, a third author revised the data
and solved the conflict through discussion.

In case of studies reporting comparisons with other treatments
(e.g., TPLA vs. TURP), only data regarding the TPLA procedure were
considered for the analysis.

Descriptive statistics were used to
characteristic data.

Two authors (A.A. and R.N.) independently evaluated the study
quality and assessed the risk of bias. Discrepancies were solved
through discussion. The Cochrane Handbook for Systematic
Reviews of Interventions risk-of-bias tool was used for RCTs [21]
(Fig. 1), while the Risk of Bias in Non-randomized Studies of
Interventions [ROBINS-I] tool was used for prospective studies [22]
(Fig. 2). The possible confounders were considered by consensus
of the authors from review of the literature.

Statistical analyses were performed by Spyder IDE 5.4.3 (conda),
using Pandas, Numpy, Matplotlib, and Scipy modules and R
Version 4.2.2. Descriptive statistics were used to summarize
baseline characteristic data. We calculated and depicted forest
plots with a 95% Cl. Cochrane’s Q test and the 12 test were used to
evaluate the heterogeneity. Significant heterogeneity was indi-
cated by a p<0.05 in the Cochrane’s Q-tests and F*>50%. A
random effect model was used to calculate pooled results.
Considering the observational nature of the present systematic
review, in case of significant heterogeneity between the studies
we did not investigate the underlying causes. Due to the aim of
our review, we decided not to perform Egger’s test for publication
bias. Due to the paucity of comparative studies, it was not feasible
to perform a formal meta-analysis. Statistical significance was
established at p < 0.05.

summarize baseline

EVIDENCE SYNTHESIS

Literature search and characteristics of included studies

The literature search identified 112 papers. After removal of
duplicates and title/abstract screening, 28 full-text papers were
screened for appropriateness. Of these, 11 papers were further
excluded as they did not fit the purpose of our review (5
studies did not report results regarding the TPLA procedure, 3
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D3 : Bias due to missing outcome data.

D4 : Bias in measurement of the outcome.
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Fig. 1 The Cochrane Handbook for Systematic Reviews of Interventions risk-of-bias tool for RCTs. A risk-of-bias judgement is assigned to
each domain possibly affecting the results of RCTs (“Low risk”/“Some concerns”/“High risk” of bias). Judging a result to be at a particular level
of risk of bias for an individual domain implies that the result has an overall risk of bias at least this severe. A “traffic light plot” graphically

displays the risk of bias judgment for each domain.
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were meeting abstracts, 1 was a systematic review, 1 was an [15, 24-39]. Figure 3 shows the PRISMA flow diagram of the
expert’s comment, and 1 study by Cai et al. [23] had the same review.

cohort of another trial carried on by the same group). As a Among the 17 papers included in this review, 2 reported data
result, 17 papers were considered for the results and analyzed from RCTs comparing TPLA with TURP [30, 31], 11 were prospective

Risk of bias domains
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Fig. 2 The Risk of Bias in Non-randomized Studies of Interventions (ROBINS-I) tool for prospective studies. A risk-of-bias judgement is
assigned to each of the seven domains through which bias might be introduced into a non-randomized study (“Low risk”/“Moderate risk”/
“Serious risk”/“Critical risk” of bias). Judging a result to be at a particular level of risk of bias for an individual domain implies that the result has
an overall risk of bias at least this severe. A “traffic light plot” graphically displays the risk of bias judgment for each domain.
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Fig. 3 Preferred reporting items for systematic review and meta-analysis (PRISMA) flowchart. The flow diagram depicts the flow of
information through the different phases of the systematic review. It maps out the number of records identified and screened, included and

excluded, and the reasons for exclusions.

non-randomized single-center studies [15, 24, 26-28, 32-35, 37, 38],
1 was a prospective non-randomized multi-center study [36], 2 were
retrospective single-center studies (of which one comparing TPLA
and Prostatic Artery Embolization [PAE]) [29, 39], and 1 was a
retrospective multi-center study [25].

The complete list of studies included is available in section 2 of
the Appendix.

Overall, data on 702 patients treated with TPLA were reported.

Median follow-up was <12 months for most of the studies,
while only 3 authors (Minafra et al. [34], Bianco et al. [38], and
Patelli et al. [35]) reported results up to 36 months after the
procedure.

Mean/median prostate volumes were very heterogeneous
across the included studies, ranging from 38 mL (30.5-73)
to 102.4+£36.3 mL, reflecting large differences in terms of

SPRINGER NATURE

inclusion criteria and characteristics of the different cohorts
analyzed.

The general characteristics of the studies included in this review
(study design, follow-up period, number of patients, and baseline
characteristics of the patients) are summarized in Table 1.

A summary of the inclusion/exclusion criteria as reported in the
different studies included in this systematic review is reported in
Supplementary Table 1.

Technical aspects of TPLA and peri-operative management

All the included studies used EcholLaser™ system (SoracteLite™)
(Elesta s.r.l, Calenzano (Fl), Italy), consisting of a multisource diode
laser with 4 independent laser sources operating at 1064 nm
wavelength, and a biplanar transrectal ultrasound [TRUS] probe, to
perform TPLA. Additionally, a planning tool with simulation

Prostate Cancer and Prostatic Diseases
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software was included, enabling the users to safely place the
needles and plan the treatment.

Sixteen authors [15, 23-29, 31-38] performed TPLA under
local anesthesia of the perineal region and periprostatic block
using 2% Lidocaine/Bupivacaine, eventually supplemented by
conscious sedation with benzodiazepines, while only Bertolo
et al. [30] performed the procedure under spinal anesthesia.

After catheter placement, anesthesia, and antibiotic prophy-
laxis (fluoroquinolones or third-generation broad-spectrum
cephalosporins, with no clear preference for one over the other,
while only Destefanis et al. [32] reported antibiotic prophylaxis-
based on urine culture and antibiogram results), according to
prostate volume, up to two 21 G Chiba needles for each lobe
were transperineally inserted under ultrasound guidance,
allowing the subsequent positioning of the laser fibers. More
than one fiber per lobe was used if prostate volume was >40 mL
[24, 25], =45 mL [28], =55 mL (and/or if presence of median lobe)
[26], =60 mL [27, 31], or =80 mL [15], according to the different
included studies. A step-by-step guide for patient positioning,
needle/fiber placement, and treatment administration was
previously reported elsewhere [15].

As reported in the technical sheet of the EchoLaser™ device,
a minimum safety distance from the fiber tip and local
anatomical structures was respected by all studies: 15 mm from
the bladder neck, 8-10 mm from the prostatic capsule, and
8-10mm from the urethra. Some authors also reported a
minimum distance kept between the different fibers, in case of
large prostates needing more than one fiber per lobe, widely
ranging from 8-10 to 15-20 mm.

The number of fibers consequently reflects the total energy
delivered, which was reported to be 1800 J per fiber by most of
the included studies. The total power delivered to the gland
ranged from 3 to 5 Watts, with the majority of the authors
setting a fixed power of 3W all along the procedure
[23-25, 27, 33, 36], while others starting with 4.5-5W and then
decreasing to 3-3.5 W after few minutes [15, 28, 30, 37].

Ablation time ranged from a mean of 8.6 [38] to 23.4 [25] min,
with an overall mean procedural time variable between 26.5 [38]
and 60.9 [23] min. Depending on prostate size, one to two
consecutive illumination cycles and a pull-back maneuver
followed by a second ablation were usually performed during
the same session.

The length of hospital stay varied a lot among the different
studies. Many authors reported same-day discharge for all
patients, after a short post-operative observation period
[15, 28, 29, 31-33, 36-38], while in other studies patients were
hospitalized for 1-2 days (median hospital stay ranging from
6.4 h [15] to 1.8 days [25]).

Almost all patients were discharged with an indwelling
catheter, kept in place for a period widely ranging from 4 [30]
to 22.8 [35] days, while Bianco et al. [38] reported a 60% (12/20
patients) catheter-free discharge, evaluating post-operative
voiding and not placing a catheter if PVR <250 mL.

Just few studies reported data on medical therapy at
discharge: most of these agree on the continuation of antibiotic
therapy (fluoroquinolones or third-generation cephalosporins, as
for prophylaxis), in combination with corticosteroids (Prednisone
or Dexamethasone,) for at least 5-7 days [26-28]; Manenti et al.
[28], De Rienzo et al. [26], Bianco et al. [38], and Destefanis et al.
[32] also recommended to keep alpha-blockers for 1 month or
until catheter removal.

Tables 2 and 3 summarize the technical aspects and peri-
operative data of TPLA procedures as reported in the included
studies.

Indwelling
catheter n (%)
None

16 (40%)
None

14 (14%)

1(0-2)

comorbidity
NR
NR
NR

Charlson
index

Antiplatelet/
Anticoagulants n
(%)

24 (24%)

NR
NR
NR

Previous medical
therapy for BPH
n (%) (type)

8 (40%)

8 (40%) (5-ARl);

1 (5%) (B3-

4 (4%) (5-ARI);

17 (17%)

agonist)
60 (60%) (o

(combined)
12 (60%) (o~
blocker);
blocker);
(combined)

NR
NR

PSA [ng/
mL]

1.8 (1.1)
NR
50+33
NR

Age [years]
66.1 (8.4)
65.1+£8.3
703+73
66.5 (60-75)

Follow-up
[months]
57 (36-76)

24
12
12

Patients [n]
20

40

2

100

Prospective single-
center study
Prospective single-
center study
Prospective multi-
centric pilot study
Prospective single-
center study

Study design

continued

Safety profile of TPLA
All the studies included in this systematic review but one
reported complication rates after TPLA procedures [15,

BPH benign prostatic hyperplasia, 5-ARI 5-alpha reductase inhibitors, NOACs non-vitamin K antagonist oral anticoagulants, ASA score American Society of Anesthesiologists score.

Patelli G. [35]
Kollenburg R.

[36]
Lo Re M. [37]

Reference
[year]
Bianco F.J.
(2024)

van

Table 1.
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23-30, 32-38]. Of them, 14 used the Clavien Dindo [CD]
classifications of Surgical complications [40], while Patelli et al.
[24] and Bianco et al. [38] respectively used the Society of
Interventional Radiology classification system [41] and the
Common Terminology Criteria for Adverse Events v5.0 [CTCAE]
to report peri- and post-procedural adverse events [AEs].

Overall, complication rates ranged from 0% [34] to 65% [32].
Among these, only CD grade 1 (1.6% [33] to 36.3% [27]), grade |l
(2% [37] to 22.7% [27]), and grade lIl (0.6% (25) to 4.8% [26]) AEs
were described, while no major complications (CD grade > lll) have
been reported. A summary of peri- and post-operative complica-
tions as reported in the included studies is reported in Table 3.

The timeframes of the reported AEs varied from 30 days [36] up
to 36 months [35] for most of the studies, while only Cai et al. [23]
reported intra-operative complications (in particular one case of
urethral burn) in their paper.

The most frequently reported low-grade complications were
transient dysuria, hematuria, catheter displacement/malfunction,
urinary tract infection [UTI], and acute urinary retention [AUR]. As
described by Bianco et al. [38], one of the main AE was
hematospermia (CTCAE Grade 1), which was reported in their
paper by 12 of 15 men (80%) who had intercourse during the
30 days post-TPLA. Other reported AEs were orchitis and three
cases of prostatic abscess (treated with percutaneous drainage +
antibiotic therapy) [25, 26, 28].

Notably, among all these authors, only Minafra et al. [34]
reported no complications after the procedure. However, it is
worth noticing that in their paper the absence of late-onset
complications is stated to be patients-reported, with no mention
on peri- and early post-operative adverse events.

Urinary function and QoL after TPLA procedures

Sixteen papers included in this review assessed urinary function
using the International Prostate Symptom Score [IPSS] and
reported uroflowmetry results in terms of peak urinary flow rate
[Qmax] and post-void residual volume [PVR]. All 17 studies reported
Patient Reported Outcome Measures [PROMs] on QoL using the
IPSS-QolL questionnaire.

According to the studies included in this systematic review,
PROMs on urinary function and QoL were reported at baseline,
and at short to mid-term follow-up (varying between 1 month and
3 years), as summarized in Table 4. The effect of TPLA on
functional outcomes and pooled analysis is depicted in Fig. 4.

All studies demonstrated a great improvement in IPSS scores
from baseline at each specified time point, reaching statistical
significance in the majority of included studies. In fact, as reported
by De Rienzo et al. [26], already at 1-month follow-up TPLA
showed a significant effectiveness in improving urinary function,
with IPSS values going from 18.3 £3.9 to 12.0 £5.6 (p < 0.01). This
subjective improvement in urinary function seems to even
increase over time, with IPSS values decreasing as time goes by
in most of these studies, maintaining statistically significant
differences up to 12 months compared to the baseline. Only a
few authors reported mid-term results, with a median follow-up of
respectively 24 (Bianco et al. [38]), 36 (Minafra et al. [34]), and
57 months (range 36-76) (Patelli et al. [35]). In their series, IPSS
score remained significantly below baseline values years after the
procedure, with a slight and gradual increase over time.

Alongside the decline of IPSS values, patient-reported QoL was
significantly improved in most studies, both in the short and mid-
term, remaining stable up to 3 years after the procedure.

Regarding uroflowmetric parameters as reported in the
included studies, baseline Qmax was generally quite low (mean/
median values ranging between 7.6 and 10.2 mL/s), reflecting a
moderate-severe degree of urinary obstruction, while baseline PVR
values were very heterogeneous (mean/median values ranging
between 24,6 and 1999 mL). All studies reported a great
improvement (beyond the threshold of statistical significance for

SPRINGER NATURE

most of them), regarding both Qmax and PVR, showing a
progressive improvement over time, up to 12 months. As for
IPSS, at 3-years follow-up the improvement in Qmax and PVR
remained quite stable and significantly below baseline values,
albeit with slightly lower results compared to previous evaluations,
as reported by Minafra et al. [34] and Patelli et al. [35].

Sexual function after TPLA procedures

Ten papers included in this review reported pre- and post-
operative data on sexual function, in terms of erections and/or
ejaculatory function, using the International Index of Erectile
Function [IIEF-5] or the Sexual Health in Men score [SHIM], and the
Male Sexual Health Questionnaire Ejaculatory Dysfunction 3-items
[MSHQ-EjD3], respectively. Six authors [23-25, 29, 33, 35] did not
assess either of the aforementioned items, while Destefanis et al.
[32] stated that did since a severe pre-operative sexual dysfunc-
tion (median IIEF5 score of 0 [0-6] and median MSHQ-SF score of 1
[1-5]) was a common feature for all their patients, it was not
feasible to properly evaluate the effect of TPLA on such domain in
a sexually inactive population.

As for urinary function, PROMs on sexual function were reported
at baseline, and at short to mid-term follow-up (varying between
1 month and 3 years). A summary of post-operative outcomes on
erectile function and ejaculatory function is reported in Table 4.

As it emerges from the results, no significant differences
(p>0.05) in the IIEF scores were assessed, both considering short-
and mid-term follow-up. Furthermore, albeit with non-significant
increases, IIEF scores after TPLA were higher than baseline for
most of the studies, highlighting how TPLA not only does not
affect erections but can also benefit sexual function by improving
patients’ QoL.

Similarly, while all the studies reported preservation of
ejaculatory function after TPLA, post-operative MSHQ-EjD3 values
were sometimes not only safeguarded but also statistically
improved compared to baseline [26, 34, 37].

DISCUSSION

Treatment options for BPH are rapidly and constantly evolving,
with MISTs gaining more and more ground compared to classical
endoscopic and other more invasive techniques. In fact, these
approaches demonstrated good efficacy in relieving obstructive
LUTS, while sparing ejaculation and overall sexual function, with
rapid recovery and the possibility of being carried out in
outpatient or day surgery regime, at the cost of relatively few
and low-grade side effects.

Nowadays, as emerges from most of the studies included in this
systematic review and from a recent Delphi consensus [42],
Echolaser™ TPLA for the treatment of BPH is usually recom-
mended for prostates with volumes ranging from 30-40 to 80 mL,
even if satisfactory outcomes were achieved including glands
>80 mL [23, 25, 28, 38]. Even considering the presence of a median
lobe, most authors do not place limits in this regard, suggesting
the feasibility and the efficacy of the treatment of such cases,
while others, such as Manenti et al. [28], Bertolo et al. [30], and Lo
Re et al. [37] excluded prostates with large median lobes in their
studies (see Supplementary Table 1), since approaching the third
lobe transperineally might be challenging for the surgeon and its
presence could reduce the effectiveness of the treatment.

Moreover, while there is agreement between the authors in
excluding patients with anatomical and/or functional alterations
that can impact bladder function (e.g., urethral strictures,
neurological disorders, etc.), which could influence the functional
tests and the interpretation of the results, there is no consensus
on whether patients with indwelling catheters should be included
in such studies. In fact, several studies excluded patients with
indwelling catheters or performing intermittent catheterization
[26, 28, 31, 34, 38], while the majority did not address the topic,
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Fig. 4 Forest plot displaying the pooled effect on functional outcomes after TPLA. A Forest plot for Qmax. B Forest plot for Post-Void
Residual (PVR). C Forest plot for IPSS. D Forest plot for IIEF-5. E Forest plot for MSHQ-EjD3. F Forest plot for QoL.

suggesting that such patients could also be included and treated
with good functional results, as confirmed by two trials by Pacella
et al. [25] and Frego et al. [27], demonstrating the possibility of
successfully removing the catheter after the procedure.

Being a minimally invasive procedure, TPLA can be safely
performed in an outpatient setting with low-grade anesthesia
(namely local anesthesia of the perineal region and periprostatic
block with Lidocaine 2%), as confirmed by almost all of the studies
analyzed (except for Bertolo et al. [30] who performed the
procedures under spinal anesthesia to limit potential confounders,
being a RCT comparing TPLA and TURP). Moreover, as it requires
short operative time and length of hospital stay, it emerges as an
option for high-risk comorbid patients with significant
anesthesiologic risks.

According to available literature, the Delphi Consensus project on
TPLA [42] confirmed it as an “antiplatelet and anticoagulant-friendly
treatment” due to its low invasiveness, even if a temporary suspension
of such medications should be recommended in the peri-operative

SPRINGER NATURE

period considering the balance between the patient-specific hemor-
rhagic and thrombotic risk.

Even if there is currently no standardization of inclusion
criteria and no consensus on which patients would benefit the
most from this procedure, TPLA proved exclusive advantages
compared to other treatments for BPH in two main groups of
patients. On one hand, young patients with medium-sized
prostates (40-60 cc), who are strongly interested in maintaining
ejaculation, may benefit from a minimally invasive treatment
relieving obstructive symptoms without compromising their
sexual life. On the other hand, elderly multimorbid patients may
benefit from a desobstructive treatment in an outpatient setting,
thus avoiding the risks associated with general anesthesia and
hospitalization.

When considering functional results, all the included studies
showed how TPLA led to a great improvement in urinary function,
up to 3 years after the procedure as reported by Minafra et al. [34]
(median Qmax increased by 25%, median PVR decreased by

Prostate Cancer and Prostatic Diseases



78.6%, and median IPSS reduced by 33.3% at 3 years follow-up)
and Patelli et al. [35] (mean Qmax increased by 22.5%, median PVR
decreased by 73.6%, and median IPSS reduced by 63% at last
follow-up of median 57 (36-76) months) In fact, most of the
authors reported a statistically significant improvement from
baseline at each specified timepoint for both Q.. QoL, IPSS, and
PVR (see Table 4). Moreover, a progressive improvement as time
goes by was reported by several authors [15, 25-27, 32, 33, 36, 37]
up to 12 months, with a sudden slight gradual decline (however
maintaining statistically significant benefits compared to baseline),
as highlighted in studies with longer follow-up [34, 35]. As
discussed by De Rienzo et al. [26], this progressive improvement
might be explained by the inflammatory effect of lasing and
coagulative necrosis, which can temporarily partially hide the
beneficial effects of the procedure.

The analysis of the pooled effects across various functional
parameters (including Qmax, PVR, IPSS, IIEF-5, MSHQ-EjD3, and
Qol), highlighted the significant efficacy of TPLA. In fact, the
pooled effect on Qmax was a substantial improvement by
6.02mL/s (95% Cl: 4.73-7.30), with a concomitant reduction in
PVR by —60.18 mL (95% Cl: —81.19 to —39.16) and a decrease in
IPSS score by —11.99 points (95% Cl: —13.60 to —10.38), reflecting
a notable improvement in urinary flow and voiding while
alleviating LUTS. Improvements in QoL (—2.92, 95% Cl: —3.25 to
—2.58) and MSHQ-EjD3 scores (2.64, 95% Cl: 0.81-4.47) further
emphasize the positive impact of these treatments on patient
well-being.

However, high heterogeneity (>85% for most outcomes)
suggests considerable variability in the effects across studies,
warranting further investigation into patient-specific or
intervention-related factors contributing to this variability.

While this positive effect on urinary function is achieved, none
of the studies reported urinary incontinence after the treatment,
unlike what is reported for the classic transurethral resective/
enucleative techniques [8, 43].

Considering sexual function, TPLA did not significantly
impact IIEF-5 scores at short- and mid-term follow-ups.
Furthermore, albeit with non-significant increases, post-
operative lIEF scores were higher than baseline for most of
the studies, making TPLA a good option for patients who have
strong will of preserving sexual function. The ejaculatory
function was not only preserved but also improved, as shown
by De Rienzo et al. [26], Manenti et al. [28], Minafra et al. [34],
and Lo Re et al. [37], reporting a significant increase post-
operative MSHQ-EjD3 scores at each specified time point.
Nevertheless, De Rienzo et al. [26] reported ejaculatory
discomfort at 1 month after the procedure (MSHQ-EjD bother
item: +0.5+1.0 (p<0.01) compared to baseline), no longer
observed at 3 and 6 months. This data is probably due to some
grade of post-procedural inflammatory response, which is why
several authors agree with a protocol based on anti-
inflammatory and anti-oedemigen therapy after the procedure.

Finally, the safety of TPLA was confirmed by both expert
consensus [42] and literature. In fact, all the included studies
mainly reported low-grade complications (Clavien-Dindo Grade <
1), such as transient dysuria and hematuria, hematospermia, UTls,
and few cases of AUR. Overall, three cases of prostatic abscess (CD
grade lll), treated with percutaneous drainage and antibiotic
therapy, were reported [25, 26, 28], while no major complications
(CD grade > ll) occurred.

A recent systematic review by Lambertini et al. [44] confirmed
the good safety profile of TPLA, reporting a lower occurrence of
major complications with this technique, compared to other
minimally invasive treatments and to standard treatments (TURP).
It is worth mentioning that, as reported by Lambertini et al. [44],
there seems to be a relationship between the learning curve and
complication rate, as complications significantly decreased with a
wider sample size.
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Although its promising results, the spreading of TPLA seems to
be limited since there are only a few studies supporting its safety
and effectiveness (especially in the medium-long term) and
comparing it to gold standard resective or enucleative techniques.
While the clinical improvements achieved with this technique
seem slightly lower than those reported by standard resective/
enucleative treatments, the preservation of erectile and ejacula-
tory function, the low rate of complications, and the possibility to
perform it in an outpatient setting with same-day discharge, make
TPLA extremely attractive and promising.

The main limitations of this systematic review are related to the
small amount and the design of included studies (mainly
retrospective or prospective single-center observational studies
with small sample size and short-term follow-up), as highlighted
by the moderate-severe risk of bias assessed for non-randomized
studies, reflecting inadequacy to provide high-level evidence.
Moreover, due to the paucity of comparative studies (2 RCTs with
small sample size comparing TPLA and TURP and one retro-
spective study comparing TPLA and PAE), no meta-analysis could
be performed.

This systematic review updates those previously published by
Sessa et al. [16], Tzelves et al. [17], and Tafuri et al. [18], in light of
new evidence and studies with longer follow-up. Nevertheless,
larger comparative studies with longer follow-ups are still
warranted to confirm the benefits of TPLA for the treatment of
LUTS due to BPH, as compared to standard techniques and
other MISTs.

CONCLUSIONS

TPLA showed promising results in improving urinary function and
relieving obstructive symptoms while preserving erectile and
ejaculatory function, both at short- and mid-term follow-ups. This
procedure also proved to be safe, with an acceptable rate of low-
grade complications (CD < Il) and no major adverse event (CD > Ill)
reported by any of the included studies. Moreover, compared to
other existing MISTs, TPLA is currently the only urethral-sparing
technique and could be performed in a complete outpatient
setting.

Great heterogeneity exists considering inclusion criteria and
post-operative management, suggesting how TPLA will require
careful patient selection and decision-making to offer the
techniques to the most suitable candidates and to achieve the
best postoperative outcomes according to patients’ characteristics
and expectations. Although there is currently no consensus, the
best results may be observed both in young patients strongly
interested in maintaining ejaculation, and in elderly, multimorbid
patients who may benefit from a minimally invasive treatment in
an outpatient setting, thus avoiding the risks associated with
general anesthesia and hospitalization.

Although the reported data confirm the effectiveness of the
technique, larger prospective comparative studies with longer
follow-up are warranted to compare the efficacy of TPLA to
standard endoscopic techniques and other minimally invasive
surgical treatments and to assess how TPLA could become a
common practice for the treatment of obstructive LUTS.

REFERENCES

1. Sebastianelli A, Gacci M. Current status of the relationship between metabolic
syndrome and lower urinary tract symptoms. Eur Urol Focus. 2018;4:25-7.

2. Gacci M, Sebastianelli A, Salvi M, De Nunzio C, Vignozzi L, Corona G, et al. Benign
prostatic enlargement can be influenced by metabolic profile: results of a mul-
ticenter prospective study. BMC Urol. 2017;17:22.

3. Cornu JN, Gacci M, Hashim H, Herrmann TRW, Malde S, Netsch C, et al. EAU guidelines on
non-neurogenic male lower urinary tract symptoms (LUTS). 2024;67:1099-109.

4. Gacci M, Sebastianelli A, Spatafora P, Corona G, Serni S, De Ridder D, et al. Best
practice in the management of storage symptoms in male lower urinary tract
symptoms: a review of the evidence base. Ther Adv Urol. 2018;10:79-92.

SPRINGER NATURE

15



A. Alberti et al.

16

20.

21.

22.

23.

24,

25.

26.

27.

. Gandhi J, Weissbart SJ, Smith NL, Kaplan SA, Dagur G, Zumbo A, et al. The impact

and management of sexual dysfunction secondary to pharmacological therapy of
benign prostatic hyperplasia. Transl Androl Urol. 2017;6:295-304.

. La Vignera S, Aversa A, Cannarella R, Condorelli RA, Duca Y, Russo G, et al.

Pharmacological treatment of lower urinary tract symptoms in benign prostatic
hyperplasia: consequences on sexual function and possible endocrine effects.
Expert Opin Pharmacother. 2021;22:179-89.

. Gacci M, Ficarra V, Sebastianelli A, Corona G, Serni S, Shariat SF, et al. Impact of

medical treatments for male lower urinary tract symptoms due to benign pro-
static hyperplasia on ejaculatory function: a systematic review and meta-analysis.
J Sex Med. 2014;11:1554-66.

. Ottaiano N, Shelton T, Sanekommu G, Benson CR. Surgical complications in the man-

agement of benign prostatic hyperplasia treatment. Curr Urol Rep. 2022;23:83-92.

. Porto JG, Arbelaez MCS, Blachman-Braun R, Bhatia A, Bhatia S, Satyanarayana R, et al.

Complications associated with minimally invasive surgical therapies (MIST) for surgical
management of benign prostatic hyperplasia: a Manufacturer and User Facility Device
Experience (MAUDE) database review. World J Urol. 2023;41:1975-82.

. Cornu JN, Zantek P, Burtt G, Martin C, Martin A, Springate C, et al. Minimally

invasive treatments for benign prostatic obstruction: a systematic review and
network meta-analysis. Eur Urol. 2023;83:534-47.

. Gemma L, Pecoraro A, Sebastianelli A, Spatafora P, Sessa F, Nicoletti R, et al.

Impact of minimally invasive surgical procedures for Male Lower Urinary Tract
Symptoms due to benign prostatic hyperplasia on ejaculatory function: a sys-
tematic review. Prostate Cancer Prostatic Dis. 2024;27:404-21.

. Busetto GM, Lombardo R, De Nunzio C, Santoro G, Tocci E, Schiavone N, et al.

Ejaculation sparing of classic and minimally invasive surgical treatments of LUTS/
BPH. Prostate Cancer Prostatic Dis. 2025;28:37-44.

. Elterman DS, Zorn KC, Chughtai B, Bhojani N. Is it time to offer True Minimally

Invasive Treatments (TMIST) for BPH? - A review of office-based therapies and
introduction of a new technology category. Can J Urol. 2021;28:10580-3.

. Checcucci E, Veccia A, De Cillis S, Piramide F, Volpi G, Amparore D, et al. New

ultra-minimally invasive surgical treatment for benign prostatic hyperplasia: a
systematic review and analysis of comparative outcomes. Eur Urol Open Sci.
2021;33:28-41.

. Sessa F, Bisegna C, Polverino P, Gacci M, Siena G, Cocci A, et al. Transperineal laser

ablation of the prostate (TPLA) for selected patients with lower urinary tract symptoms
due to benign prostatic obstruction: a step-by-step guide. Urol Video J 2022;15:100167.

. Sessa F, Polverino P, Siena G, Bisegna C, Lo Re M, Spatafora P, et al. Transperineal

laser ablation of the prostate (TPLA) for lower urinary tract symptoms due to
benign prostatic obstruction. J Clin Med. 2023;12:793.

. Tzelves L, Nagasubramanian S, Pinitas A, Juliebg-Jones P, Madaan S, Sienna G,

et al. Transperineal laser ablation as a new minimally invasive surgical therapy for
benign prostatic hyperplasia: a systematic review of existing literature. Ther Adv
Urol. 2023;15:17562872231198634.

. Tafuri A, Panunzio A, De Carlo F, Luperto E, Di Cosmo F, Cavaliere A, et al.

Transperineal laser ablation for benign prostatic enlargement: a systematic
review and pooled analysis of pilot studies. J Clin Med. 2023;12:1860.

. Knoll T, Omar MI, Maclennan S, Hernédndez V, Canfield S, Yuan Y, et al. Key steps in

conducting systematic reviews for underpinning clinical practice guidelines:
methodology of the European Association of Urology. Eur Urol. 2018;73:290-300.
Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The
PRISMA 2020 statement: an updated guideline for reporting systematic reviews.
BMJ 2021;372:n71.

Sterne JAC, Savovic J, Page MJ, Elbers RG, Blencowe NS, Boutron |, et al. RoB 2: a
revised tool for assessing risk of bias in randomised trials. BMJ. 2019;366:14898.
Sterne JA, Herndn MA, Reeves BC, Savovi¢ J, Berkman ND, Viswanathan M, et al.
ROBINS-I: a tool for assessing risk of bias in non-randomised studies of inter-
ventions. BMJ. 2016;355:14919.

Cai HJ, Fang JH, Kong FL, Xu CK, Chen CH, Wang W, et al. Ultrasound-guided trans-
perineal laser ablation for percutaneous treatment of benign prostatic hyperplasia: a
new minimally invasive interventional therapy. Acta radiol. 2022;63:553-8.

Patelli G, Ranieri A, Paganelli A, Mauri G, Pacella CM. Transperineal laser ablation
for percutaneous treatment of benign prostatic hyperplasia: a feasibility study.
Cardiovasc Intervent Radiol. 2017;40:1440-6.

Pacella CM, Patelli G, lapicca G, Manenti G, Perretta T, Ryan CP, et al. Transperineal
laser ablation for percutaneous treatment of benign prostatic hyperplasia: a
feasibility study. Prostate Cancer Prostatic Dis. 2020;23:356-63.

de Rienzo G, Lorusso A, Minafra P, Zingarelli M, Papapicco G, Lucarelli G, et al.
Transperineal interstitial laser ablation of the prostate, a novel option for minimally
invasive treatment of benign prostatic obstruction. Eur Urol. 2021;80:95-103.
Frego N, Saita A, Casale P, Diana P, Contieri R, Avolio PP, et al. Feasibility, safety,
and efficacy of ultrasound-guided transperineal laser ablation for the treatment
of benign prostatic hyperplasia: a single institutional experience. World J Urol.
2021;39:3867-73.

SPRINGER NATURE

28.

29.

30.

31.

32

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Manenti G, Perretta T, Calcagni A, Ferrari D, Ryan CP, Fraioli F, et al. 3-T MRI and
clinical validation of ultrasound-guided transperineal laser ablation of benign
prostatic hyperplasia. Eur Radiol Exp. 2021;5:41.

Polverino P, Lore M, Saladino M, Pecoraro A, Moscardi L, Rivetti A, et al. Could
transperineal interstitial laser ablation of the prostate be the right option for
highly comorbid patients with lower urinary tract symptoms due to benign
prostatic obstruction? A preliminary single-center experience focusing on func-
tional and safety outcomes. Minerva Urol Nephrol. 2023;76:646-9.

Bertolo R, lacovelli V, Cipriani C, Carilli M, Vittori M, Antonucci M, et al. Ejaculatory
function following transperineal laser ablation vs <scp>TURP < /scp> for benign
prostatic obstruction: a randomized trial. BJU Int. 2023;132:100-8.

Canat HL, Gurbuz C, Bozkurt M. Transurethral resection of the prostate (TURP)
versus transperineal laser ablation (TPLA) due to benign prostatic hyperplasia
(BPH): prospective and comparative study. Int Urol Nephrol. 2023;55:2747-52.
Destefanis P, Sibona M, Vitiello F, Vercelli E, Micai L, Montefusco G, et al. Trans -
Perineal laser ablation of the prostate in high surgical risk patients affected by
severe lower urinary tract symptoms related to benign prostatic obstruction.
Prostate Cancer Prostatic Dis. 2023;27:693-9.

Lagana A, Di Lascio G, Di Blasi A, Licari LC, Tufano A, Flammia RS, et al.
Ultrasound-guided SoracteLite™ transperineal laser ablation (TPLA) of the
prostate for the treatment of symptomatic benign prostatic hyperplasia (BPH): a
prospective single-center experience. World J Urol. 2023;41:1157-62.

Minafra P, Derienzo G, Gerbasi S, Cindolo L, Battaglia M, Ditonno P. Three years
outcomes of transperineal laser ablation of the prostate. Minerva Urol Nephrol.
2023;75:471-8.

Patelli G, Altieri VM, lerardi AM, Carnevale A, Chizzoli E, Baronchelli F, et al. Trans-
perineal laser ablation of the prostate for symptomatic benign prostatic hyper-
plasia: long-term follow-up in 40 patients. J Vas Interv Radiol. 2024;35:1187-93.
van Kollenburg R, van Riel L, Bloemen P, de Reijke T, Beerlage H, de Bruin D, et al.
Transperineal laser ablation as treatment for benign prostatic obstruction: safety,
feasibility and functional outcomes—A pilot study. BJUI Compass. 2024;5:52-9.
Lo Re M, Polverino P, Rivetti A, Pecoraro A, Saladino M, Pezzoli M, et al. Transperineal
laser ablation (TPLA) of the prostate for benign prostatic obstruction: the first 100
patients cohort of a prospective, single-center study. World J Urol. 2024;42:402.
Bianco FJ, Luna E, Lopez-Prieto A, Gonzalez P, Gheiler EL, Kaufman AM, et al.
Office-based transperineal laser ablation for benign prostatic hyperplasia under
local anesthesia: 2-year results from a dose range confirmatory trial. JU Open
Plus. 2024,2:e00008.

Cai H, Zhu C, Fang J. Ultrasound-guided perineal laser ablation versus prostatic
arterial embolization for benign prostatic hyperplasia: two similar short-term
efficacies. Acta radiol. 2023;64:2033-9.

Clavien PA, Barkun J, de Oliveira ML, Vauthey JN, Dindo D, Schulick RD, et al. The
clavien-dindo classification of surgical complications. Ann Surg. 2009;250:187-96.
Baerlocher MO, Nikolic B, Sze DY. Adverse event classification: clarification and
validation of the society of interventional radiology specialty-specific system. J
Vas Interv Radiol. 2023;34:1-3.

Cocci A, Pezzoli M, Bianco F, Blefari F, Bove P, Cornud F, et al. Transperineal laser
ablation of the prostate as a treatment for benign prostatic hyperplasia and pros-
tate cancer: the results of a Delphi consensus project. Asian J Urol. 2024;11:271-9.
Cornu JN, Ahyai S, Bachmann A, de la Rosette J, Gilling P, Gratzke C, et al. A
systematic review and meta-analysis of functional outcomes and complications
following transurethral procedures for lower urinary tract symptoms resulting
from benign prostatic obstruction: an update. Eur Urol. 2015;67:1066-96.
Lambertini L, Sandulli A, Coco S, Paganelli D, Cadenar A, Dell'Oglio P, et al.
Complication rate across the minimally invasive surgical treatments (MISTs):
where do we stand? A systematic review of the literature. Prostate Cancer Pro-
static Dis. 2024 Oct 22. https://doi.org/10.1038/541391-024-00900-5. Epub ahead
of print. PMID: 39438691.

AUTHOR CONTRIBUTIONS

AA, MLR, RN, and PP were responsible for interpreting data, editing and revising the
tables, and writing the paper. EC, FS, and BG were responsible for collecting and
reviewing journal articles, editing summary tables, and editing the manuscript. AA
and AC were responsible for data analysis. MG was responsible for designing the
review protocol, coordinating the group, and supervising the project. FS, AR, RC, AS,
and SS provided feedback on the manuscript.

COMPETING INTERESTS

The authors declare no competing interests.

Prostate Cancer and Prostatic Diseases


https://doi.org/10.1038/s41391-024-00900-5

ETHICS APPROVAL AND CONSENT TO PARTICIPATE

As this is a systematic review, institutional review board or patient consent was not
required. As for all systematic reviews, the patients presented in this systematic
review have been previously reported.

ADDITIONAL INFORMATION

Supplementary information The online version contains supplementary material
available at https://doi.org/10.1038/541391-025-00952-1.

Correspondence and requests for materials should be addressed to Mauro Gacci.

Prostate Cancer and Prostatic Diseases

A. Alberti et al.

Reprints and permission information is available at http://www.nature.com/
reprints

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds exclusive rights to
this article under a publishing agreement with the author(s) or other rightsholder(s);
author self-archiving of the accepted manuscript version of this article is solely
governed by the terms of such publishing agreement and applicable law.

SPRINGER NATURE

17


https://doi.org/10.1038/s41391-025-00952-1
http://www.nature.com/reprints
http://www.nature.com/reprints

	Transperineal laser ablation in the management of benign prostatic hyperplasia: an updated systematic review and pooled analysis
	Introduction
	Evidence acquisition
	Literature search
	Selection criteria
	Study screening and selection
	Data extraction and analysis

	Evidence synthesis
	Literature search and characteristics of included studies
	Technical aspects of TPLA and peri-operative management
	Safety profile of TPLA
	Urinary function and QoL after TPLA procedures
	Sexual function after TPLA procedures

	Discussion
	Conclusions
	Author contributions
	Competing interests
	ACKNOWLEDGMENTS
	Ethics approval and consent to participate
	ADDITIONAL INFORMATION




