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Objective: To date, several ultra-minimally-invasive surgical techniques are

available for the treatment of male LUTS due to benign prostatic obstruction

(BPO). Herein we report our preliminary experience with SoracteLite™ TPLA for

the treatment of carefully selected patients with LUTS due to BPO.

Methods:Data from all consecutive patients undergoing TPLA at our institution

between April 2021 and February 2022 were prospectively collected in a

specific database. Data regarding functional and sexual outcomes evaluated

by validated questionnaires and uroflowmetry were analyzed. All the procedure

were performed in an outpatient setting, under local anesthesia and conscious

sedation, using EchoLaser device, a multisource diode laser generator.

Results:Overall, 38 patients underwent TPLA at our institution during the study

period. The median prostate volume was 46 ml (IQR 38-71). The median time

to complete the procedure was 31 min (IQR 28-37). All patients but one were

discharged within 8 hours of hospital stay. No perioperative Clavien-Dindo

grade ≥2 complications were recorded. Median improvement in Qmax was

17%, 24% and 32% at 1 month, 3 months and last follow-up after surgery; as a

result, the median postoperative IPSS at 1 month, 3 months and at last follow-

up decreased by -14%, -36% and -35%, respectively. All patients preserved

ejaculatory and sexual function. Two patients (5%), catheter carriers before the

procedure, experienced acute urinary retention after TPLA treatment and

required replacement of an indwelling catheter.
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Conclusions: TPLA can be a feasible, safe and effective ultra-minimally-

invasive procedure for carefully selected patients with LUTS due to BPO.
KEYWORDS

benign prostatic hyperplasia, minimally invasive surgical techniques, interstitial laser,
transperineal, lower urinary tract symptoms, ejaculation sparing
Introduction

Benign Prostatic Obstruction (BPO) is one of the most

common causes of lower urinary tract symptoms (LUTS) in

adult men resulting in a non-negligible impact on the quality of

life (QoL). The latest european guidelines on Non-Neurogenic

Male LUTS recommend change in the lifestyle and

pharmacological therapy as first line of treatment, followed by

surgery in case of failure or intolerance (1).

Surgical treatment of patients with male LUTS due to BPO is

a field in constant evolution. The advent of endoscopy and the

development of less invasive techniques has brought about an

epochal change in surgery for BPO, reducing complication rates

and operative times and ensuring rapid recovery. Moreover, the

evolution of laser technologies (Holmium, Greenlight and

Thulium lasers) and related enucleative techniques (HoLEP,

GreenLEP, ThuLEP) has made it possible to endoscopically

treat patients with almost any prostate volume, becoming the

first choice for the larger ones (1).

Of note, in the last 5 years, several ultra-minimally invasive

surgical techniques (uMISTs) have been added to the

armamentarium of the urologist to personalize treatment of

patients with LUTS due to BPO (2–5).

Several factors might explain this constant evolution. Firstly,

the desire to meet the patient’s wishes on maintaining

ejaculation and to offer a treatment that might be as tailored

as possible to the individual clinical scenario. In particular, a

recent systematic review evaluated the available evidence

regarding the values, preferences, and expectations of men

towards the investigation and treatment of LUTS and found

out that men prefer lower-risk management options that have

fewer sexual side effects and are primarily effective at improving

urgency incontinence and nocturia, with variable preferences

depending on baseline symptom severity and the risk/benefit

characteristics of the treatment (6).

Although uMISTs generally provide inferior improvements

in functional outcomes as compared to gold standard procedures

as transurethral resection of prostate (TURP) or laser

enucleative techniques, they allow in most cases to maintain

ejaculation while still guaranteeing favourable functional

outcomes. Moreover, they can be performed under local
02
anaesthesia and even in an outpatient setting, ensuring short

recovery times and reducing hospital loads (1–4).

In this scenario, transperineal interstitial laser ablation of the

prostate (TPLA) represents a novel option for minimally

invasive treatment of BPO; although it is sti ll not

recommended by the latest European Association of Urology

(EAU) Guidelines, it has shown promising results in terms of

feasibility and safety (7–12). Nevertheless, data in literature are

still scarce regarding the best indications, functional outcomes

and patient-reported outcomes after TPLA.

Herein we report our preliminary experience with TPLA for

the treatment of carefully selected patients with LUTS due to

BPO, focusing on technical feasibility and on early functional

and sexual outcomes.
Methods

Study cohort, inclusion and exclusion
criteria, data collection

After Institutional Review Board approval and obtained

patients’ written informed consent, data from all consecutive

patients undergoing TPLA at our institution between April 2021

and February 2022 were prospectively collected in a

specific database.

Inclusion criteria were age ≥ 45 years; moderate to severe

LUTS due to BPO with an International Prostate Symptom

Score, (IPSS) score ≥ 12; prostate volume ≥ 30 mL and ≤ 100mL;

ineffectiveness of medical therapies due to lack of efficacy,

intolerance, or poor compliance. Patients with clinical

suspicion of prostate cancer or prostate cancer history,

neurogenic bladder disfunctions, urethral strictures, bladder

stones were excluded. Patients with an indwelling catheter

were considered eligible for TPLA after performing an invasive

urodynamic assessment that excluded severe detrusor

hypo-contractility.

All patients underwent a standardized preoperative

diagnostic work-up including transrectal ultrasound (TRUS),

serum PSA and potentially multiparametric magnetic resonance

imaging (mpMRI) in case of suspected prostate cancer. Patients
frontiersin.org
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with ultrasound- and/or mpMRI-detected large median lobe

were not considered candidates for TPLA.

Patient age, body mass index (BMI), Charlson Comorbidity

Index (CCI), anticoagulant/antiplatelet medication, BPH

medical history, symptoms index scores including

international index of erectile function (IIEF-5), Quality of life

(QoL) preoperative International Prostate Symptom Score

(IPSS), Male Sexual Health Questionnaire-Ejaculatory

Dysfunction (MSHQ-EjD) 3-items and bother as well as

clinical data like maximum flow at uroflowmetry (Qmax),

prostate-specific antigen (PSA) level, prostate volume, and

post-void residual (PVR) were recorded prospectively and

included in the database.
Technical equipment

SoracteLite™ TPLA is an ultrasound (US) guided minimally

invasive procedure requiring a biplanar TRUS (in our practice,

BK 5000) and EchoLaser system consisted of a multisource diode

laser with four independent laser sources, operating at 1064 nm

wavelength (EchoLaser, El.En. S.p.A, Calenzano, Italy) and a

dedicated planning tool (Echolaser Smart Interface, Elesta S.p.A,

Calenzano, Italy) with a simulation software that allows the user

to plan the treatment and to place applicators in the prostate in a

safe manner. The laser light is conveyed by the source to the

tissues through 300µm quartz optical fibers with a flat tip (Fiber

Optic for PLA, Elesta S.p.A., Calenzano, Italy), which are

inserted percutaneously within 21G Chiba needles (Introducer,

Elesta S.p.A., Calenzano, Italy). The laser light produces an

ellipsoidal shape area of coagulative necrosis around the tip of

the fiber (2/3 extended beyond the fiber tip and 1/3 behind it).
Preliminary steps

Routine blood testing, overmentioned functional

questionnaires and non-invasive urodynamics data were

collected for all patients. Intravenous antibiotic prophylaxis

with 2g cephazolin was administered within one hour before

the procedure. Medical thromboprophylaxis and suspension of

antiplatelet agents were generally not required, except for highly

selected high-risk patients; new oral anticoagulants (NOACs)

were discontinued 48 hours before the procedure and

reintroduced after 24 hours. A three-way 18-Fr Foley catheter

was placed with continuous irrigation, to ensure cooling of the

urethral wall during lasing time, avoiding possible

thermal damages.

A superficial local anaesthesia of perineum skin and

subcutaneous tissue was provided using lidocaine-prilocaine

5% cream and 10 ml of lidocaine 2%. Benzodiazepine oral

solution was used for conscious sedation. Therefore, after

biplanar transrectal ultrasound probe introduction, 2%
Frontiers in Urology 03
lidocaine (10mL) periprostatic anaesthesia at each lobe of the

prostate and gland measurements were performed.
Transperineal laser ablation procedure

Our technique for TPLA followed the technical principles

previously described by other experiences (8, 13).

The procedure has been performed in an outpatient setting

equipped with a surgical table with legs support. Although only a

surgeon is needed, the technical support of a clinical specialist is

advisable, especially for the first cases. After local disinfection,

one 21G needle was introduced transperineally and located in

the middle of each lobe, under ultrasound guidance, with its

orientation parallel to the longitudinal axis of the gland.

Before starting the treatment security distances from the

urethra (8 mm, thus preventing possible damages resulting in

hematuria, storage LUTS and lumen stenosis) and from the

bladder neck (around 15 mm, critical to avoid ejaculatory

dysfunction) were checked. The procedure was then planned

thanks to the Echolaser Smart Interface (ESI), a dedicated device

with a planning software connected with the video output of the

US system, for real-time user assistance in performing the

procedure, helping to establish the correct position of

applicators showing an ellipsoidal shape area that takes into

account safety distances to maintain from critical structures.

The stopper devices were applied to fix the needle in the

desired position, preventing their intraprocedural misplacement;

the 300 micrometers disposable optical fibers were then

introduced. After the insertion of the applicators, a check of

their safe position was performed with ESI.

The starting power energy was 5 W, reduced in about 2

minutes to 3,5 W, when a cavity starts to grow with vapor

formation resulting in bubbles hyperechoic images at US. In our

experience, we used a fixed protocol to deliver laser energy,

consisting in 1400 J per fiber. In case of large prostates, a pull

back, retraction of the applicator of 10 mm along its trajectory,

was performed allowing the ablation of another part of the

prostatic tissue, delivering additional laser energy up to 1800 J

per fiber.
Postoperative management
and follow-up

At the end of the treatment 20 mg of Metilprednisolone iv

was administered for anti-edema and anti-inflammatory

purposes. An antibiotic (cefixime 400mg daily), pain relief

(ibuprofen 600mg twice a day) and gastroprotective therapy

(pantoprazole 20mg daily) was given for 1 week. After an

observation period of a few hours in the outpatient clinic,

patients were discharged from the hospital with the urinary

catheter in place, to be removed 7 days after procedure in
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absence of complications. We removed the catheter 1 week after

the treatment according to our internal postoperative

management, but there is the potential to remove the catheter

before. At 1 and 3 months after TPLA, patients underwent

uroflowmetry and symptoms evaluation through validated

questionnaires. A further evaluation was subsequently

performed for all patients with variable timing, collecting the

same information of the first two. Complications were recorded

and classified according to the modified Clavien-Dindo

classification (14).
Statistical analysis

Descriptive statistics were obtained reporting medians (and

interquartile ranges, IQR) for continuous variables, and

frequencies and proportions for categorical variables,

as appropriate.

The main outcome measures evaluated in this study

included both urodynamic measures (Qmax, PRV) and clinical

parameters related to urinary, sexual and ejaculatory function.

Statistical analyses were performed using SPSS v. 24 (IBM

SPSS Statistics for Mac, Armonk, NY, IBM Corp).
Results

Overall, 38 patients underwent TPLA at our institution

during the study period.

The characteristics of the patients included in the analytic

cohort are shown in Table 1. Median age, BMI and CCI were

71.5 years (IQR 63.5-79), 25 (IQR 22-29) and 0 (IQR 0-2),

respectively. The median preoperative PSA level was 1.86 ng/

mL (IQR 0.56-2.76) while the median prostate volume at TRUS

was 46 ml (IQR 38-71). Overall, 24 patients (63%) had a

prostate between 30 and 50 mL, 9 patients (24%) between 50

and 80 ml and 5 patients (13%) between 80 and 100 ml. Four

(10.5%) patients had an indwelling catheter before the

procedure; data about these patients were excluded from the

preoperative and postoperative analysis, since data on

uroflowmetry or questionnaires on urinary symptoms and

sexual function were not available due to the presence of the

catheter. A more specific view on the anamnestic, urological

characteristics and functional outcomes of the four patients

with indwelling catheter, as well as their actual status are

depicted in Supplementary Table 1.

The median time to complete the procedure was 31 min

(IQR 28-37), using 2 laser fibers in all cases. All but one patient

were discharged within 8 hours of hospital stay (median 6.4h;

IQR 5.9-7.2). One patient required hospitalization for pelvic

discomfort and was discharged on postoperative day 1. The

median catheterization time was 7 (IQR 7-7) days. Two patients

(5%) experienced acute urinary retention after TPLA and
Frontiers in Urology 04
required placement of an indwelling catheter; of note, these

patients had an indwelling catheter also before the procedure.

Pre- and postoperative functional and sexual outcomes are

depicted in Table 2: a substantial improvement in flowmetry

indexes as well as in quality-of-life measures and questionnaires

was observed at all time-points.

The median follow-up for patients included in the analysis

was 6 months (IQR 4.75-7), ranging from 3 to 12 months.

In particular, the median % improvement in Qmax was 17%

at 1 month, 24% at 3 months and 32% at last follow-up.

Similarly, a progressive % decrease in PVRs values was noted,

namely by 40% after 1 month, by 42% after 3 months and by

52% at last follow-up. These results led to a significant

improvement in both IPSS and QoL.

Regarding sexual function, ejaculation was preserved in all

patients or even improved according to the results of the MSHQ

questionnaires. Erectile function, assessed by the IIEF-5

questionnaire, remained substantially stable.

No perioperative complications were recorded. All patient

discontinued medical therapy.
TABLE 1 Preoperative and operative data.

Patients characteristics N=38

Age (years); median (IQR) 71.5
(63.5-79)

BMI; median (IQR) 25 (22-
29)

CCI; median (IQR) 0 (0-2)

Preoperative PSA (ng/ml); median (IQR) 1.86
(0.56-
2.76)

Prostate volume (ml); median (IQR) 46 (38-
71)

Alpha-blockers n (%) 20 (52.6)

5-ARI n (%) 6 (15.8)

Combined therapy n (%) 4 (10.5)

Patients with indwelling catheter 4 (10.5)

Patients with antiaggregant/ anticoagulant therapy 11 (28.9)

Operative data

Operative time (min); median (IQR) 31.5 (28-
37)

Postoperative length of stay (hours); median (IQR) 6.4 (5.9 –

7.2)

Catheterization time (days); median (IQR)*
* 2 patients with indwelling catheter are not included because they
required a catheter replacement after the treatment

7 (7-7)

N. of fibers; median (IQR) 2 (2-2)
fronti
IQR, interquartile range; BMI, body mass index; CCI, Charlson Comorbidity Index; PSA,
prostate specific antigen; 5-ARI, 5-alpha reductase inhibitors.
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Discussion
In this manuscript we present our preliminary experience

with TPLA for the treatment of carefully selected patients with

LUTS due to BOO, focusing on its feasibility, safety and early

perioperative and functional/sexual outcomes.

The contemporary therapeutic algorithm for patients with

LUTS due to BPO currently includes medical therapy (i.e.,

alpha-blockers alone or in combination with 5-alpha-reductase

inhibitors [5-ARI)) as first line treatment in symptomatic

patients (1). Nonetheless, alpha-blockers do not affect the

clinical evolution of BPH, acting only on patients ’

symptomatic burden. On the other hand, 5-ARIs have an

impact on clinical progression but a late-onset symptoms

relief. Furthermore, these drugs have a non-negligible impact

on the sexual sphere, in particular on the ejaculatory function,

leading many patients to have low adherence rates or to

discontinue the therapy (15, 16).

The latest EAU Guidelines on the management of non-

neurogenic male LUTS recommend TURP as first choice option

for surgical treatment in patients with LUTS due to BPO and

prostate size between 30 and 80 mL while enucleative techniques

for larger volumes (>80 mL) (1). Although major strides towards

less invasive surgery have been made, these techniques are not

devoid of side effects (i.e., the rate of ejaculatory disfunction

ranges from 11 to 70%) and require general or spinal anesthesia

as well as hospitalization (17, 18). Notably, a recent systematic

review evaluating the available evidence regarding the values,

preferences, and expectations of men towards the investigation

and treatment of LUTS found that men prefer lower-risk
Frontiers in Urology 05
management options that have fewer sexual side effects and

are primarily effective at improving urgency incontinence and

nocturia, with their variable preferences depending on baseline

symptom severity and the risk/benefit characteristics of the

treatment (6).

As such, the treatment landscape of LUTS due to BPO

represents an area of increasing interest for both patients and

clinicians, with increasing focus on patients’ quality of life and

expectations regarding postoperative sexual and functional

outcomes (19, 20). In particular, an increasing body of

evidence is showing how surgical approaches and techniques

can be tailored to the individual patient’s characteristics and

preferences, beyond the anatomical features characterizing BPO

itself (21). In this regard, Miernik and Roehrborn in a recent

editorial underline in a very timely manner how BPO therapy

should not be a ‘‘one-fits-all’’ solution, because treating BPO is

not all about the prostate, but “about a man in a social

network” (22).

In recent years, the range of options for BPO surgery has

undergone a rapid evolution, and a variety of ultra-minimally

invasive techniques have been proposed by different groups (2, 4,

5). A recent systematic review including parallel-group

randomized controlled trials assessing the effects of several

minimally-invasive techniques, including convective

radiofrequency water vapor therapy, prostatic arteries

embolization (PAE), prostatic urethral lift, temporary

implantable nitinol device (TIND) and transurethral

microwave thermotherapy, compared to TURP, found low to

very-low quality evidence of similar or worse effects concerning

urinary symptoms and quality of life at short-term follow-up (4).

Another recent systematic review evaluating the perioperative
TABLE 2 Pre and postoperative functional outcomes.

Baseline (n=34) 1 month (n=34) 3 months (n=34) Last followup (range 4-12 months) (n=34)

Median Qmax (mL/s) (IQR) 9.1 (8-11.5) 10.6 (9-13.6) 11 (9.4-13.6) 12 (9.5-15.0)

Median D% Qmax (IQR) +17% (5-45) +24% (5-49) +32% (11-63)

Median IPSS (IQR) 20 (16-25) 15 (12-20) 11 (9-16) 11 (10-13)

Median D% IPSS (IQR) -14% (-1;-30) -36% (-53;-21) -35% (-55; -22)

Median QoL (IQR) 4 (3-5) 3 (2-4) 1 (1-3) 2 (1-3)

Median D% QoL (IQR) -23% (-33;0) -50% (-60;-25) -45% (-60;-25)

Median PVR (IQR) 100 (70-150) 55 (32.5-97.5) 50 (35-95) 50 (22.5-70)

Median D% PVR (IQR) -40% (-68;-1) -42% (-66;-7) -55% (-73;-14)

Median IIEF-5 (IQR) 15 (7-24) 16 (8-21) 18 (8-24) 18 (9-22)

Median D% IIEF-5 (IQR) 0 (0-0) +4% (0-19) +2% (0-21)

Median MSHQ EjD 3-items (IQR) 6 (2-10) 7 (6-10) 8 (7-11) 8 (7-11)

Median D% MSHQ EjD 3-items (IQR) +15% (0-100) +23% (0-183) +29% (0-229)

Median MSHQ EjD bother (IQR) 3 (2-4) 3 (2-4) 2 (2-3) 2 (2-3)

Median D% MSHQ EjD bother (IQR) 0 (0;0) -13% (-33; 0) -13% (-38;0)
Four patients with an indwelling catheter before surgery were excluded from preoperative analysis. Two patients experienced postoperative acute urinary retention, an indwelling catheter
was replaced and they were excluded from the postoperative data analysis. Qmax, maximum flow rate; IIEF-5, international index of erectile function 5 items; QoL, Quality of life; IPSS,
International Prostate Symptom Score; Male Sexual Health Questionnaire-Ejaculatory Dysfunction (MSHQ-EjD).
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and functional outcomes of uMISTs, concluded that uMISTs can

yield fast and effective relief of LUTS without affecting patient

quality of life and that only Rezūm, UroLift, and PAE had a

minimal impact on patients’ sexual function with respect to

baseline, especially regarding preservation of ejaculation (2). All

these techniques, including TPLA, can be safely performed in an

outpatient setting and may be an option for both patients with

higher anesthesiologic risks and those who prefer to avoid a

more invasive procedure and/or prefer to avoid sexual

dysfunction after treatment. It is important to note that in our

series no patient experienced loss of anterograde ejaculation: on

the contrary, an improvement in the results of MSHQ

questionnaire was noted, probably due to the suspension of

alpha-blocker drugs.

Of note, none of the available systematic reviews in this field

included data from TPLA, though different authors have already

described its feasibility and safety in real-life settings (7–12).

De Rienzo et al. reported the results of TPLA in their

prospective cohort of patients with moderate-to-severe LUTS

due to BPO and a prostate volume <100 ml (8). The authors

found that TPLA achieved good functional outcomes in these

carefully selected patients, with ejaculatory function preserved in

all patients. The only complication recorded by the authors was a

prostatic abscess treated with transperineal drainage and

antibiotic. A similar study by Frego et al. in a cohort of

patients with slightly higher prostate volumes and including

three-lobes prostates confirmed the promising role of TPLA for

carefully selected patients with LUTS due to BPO (9). The

favorable outcomes obtained by TPLA were reported by

similar previous experiences (10–12). While some surgeons

did not consider the presence of a prostatic median lobe as a

formal contraindication to TPLA (8, 9, 11, 12), in our cohort we

selected only patients with BPO without a median lobe, mainly

due to learning curve issues. Yet, after proper expertise in the

technique is reached, the presence of a median lobe could

theoretically not be an absolute contraindication for TPLA,

despite the additional challenges of reaching it form a

transperineal approach. Further research is needed to assess

the feasibility, safety and outcomes of TPLA in this specific

patient cohort. Another debated theme is also the potential

contraindication for TPLA represented by patients with BPO

and an indwelling catheter, which was considered an exclusion

criterion by some authors (8, 10). As reported above, we

included 4 patients with indwelling catheter in our analysis,

obtaining resumption of micturition after treatment in two

(50%) of them. In all these patients, preoperative invasive

urodynamic evaluation ruled out an impaired bladder

contractility before TPLA.

Although TPLA represents a promising ultra-minimally-

invasive option for selected patients with BPO, it is still not
Frontiers in Urology 06
currently recommended by EAU Guidelines (1) due to lack of

robust high-quality studies comparing its efficacy with the

current gold standard treatments. In particular, the clinical

improvements reported with this technique might theoretically

be still inferior to those obtained by recommended techniques

such as TURP and enucleative procedures, especially from a

pure urodynamic standpoint. On the other side, TPLA has

several potential advantages over traditional techniques,

including avoidance of general anesthesia, performance in an

outpatient setting, the low risk of intra- and perioperative

adverse events and the virtually absent risk of ejaculatory

disfunction (3, 7–12). In this regard, the right placement of the

applicators and the use of the planning software of Echolaser

Smart Interface during TPLA is crucial to maintain a safe

distance from the bladder neck and the urethral lumen

(Figure 1). In fact, precise needle placement is a critical factor

to optimize patient outcomes. The number of the needle to place

per lobe and the energy settings are also debated topics with

different approaches according to each author (7–12). In this

study we used one fiber per lobe in all cases to ensure the best

safety outcomes respecting all safety landmarks, preferring the

pull-back technique to a second fiber placement in case of

large prostates.

Our study is not devoid of limitations. First, this is a

preliminary, single-Centre experience with a relatively low

sample size, short follow-up and lack of a control group.

Second, our findings might not be generalizable to other

healthcare and clinical contexts. Lastly, we did not perform

any analysis on the cost-effectiveness of TPLA vs TURP or other

gold-standard enucleative techniques.

Acknowledged these limitations, our experience provides

additional evidence supporting the feasibility and safety of TPLA

for the treatment of carefully selected patients with LUTS due

to BPH.

Larger prospective (ideally randomized) comparative

studies with longer follow-up are needed to assess the

benefits, cost-effectiveness and limits of TPLA for the

treatment of patients with LUTS due to BPO, as compared to

both gold standard techniques as well as new emerging

procedures (2). Several clinical trials evaluating TPLA are

ongoing (Table 3) (23–27).

Of note, integration of TPLA into the therapeutic

armamentarium for BPO will require careful patient selection

and judicious decision-making to tailor the techniques to the

most suitable candidates (and not vice versa), aiming to achieve

the best postoperative outcomes according to patients’

characteristics and expectations. This strategy will hopefully

provide insights for profiling the ideal candidates for each

therapeutic option among the wide panorama of microinvasive

treatments (2, 5).
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FIGURE 1

(A) Outpatient clinic setting. (B) Ultrasound security distances evaluation between needle/laser optic fiber tip complex and safety landmarks
(urethral lumen wall, bladder neck, prostate capsule). (C) Schematic representation of treatment procedure with anatomical landmarks. (D)
Before delivering the energy, Echolaser Smart Interface (ESI) software enables an optimal pre procedural planning. Once set the desired
treatment parameters (needle insertion angle, fibers number, pullback etc.), an ellipsoidal shaped area will simulate the treatment zone where
critical structures should not be contained in, aiming to preserve them from the effect of thermal damage.
TABLE 3 Ongoing trials on TPLA (source: clinicaltrials.gov).

Study ID Study
groups

Inclusion criteria Exclusion criteria Primary outcome
measures

Estimated
completion

date

NCT03653117 TPLA
(single
group)

Male
≥ 40 years of age Peak
urinary flow rate (Qmax): ≥
5 mL/sec to ≤ 15 mL/sec,
with a minimum voided
volume of ≥ 125 mL,
measured with
uroflowmetry or
urodynamic investigation
Post-void residual (PVR): ≤
250 mL
Prostate volume: ≥ 30 and ≤

120 cc, measured by
transrectal ultrasound
Urodynamic investigation
proven bladder outlet
obstruction
Signed informed consent

Previous invasive prostate intervention (TURP, laser, ablation,
etc.)
History of prostate or bladder cancer Indwelling Foley catheter or
clean intermittent catheterization (CIC)
PSA of ≥ 3.0 ng/mL without negative biopsies
Inability or unwillingness to tolerate temporary discontinuation of
anticoagulation or anti-platelet therapy
Other conditions / status (Active urinary tract infection /
prostatitis; Macroscopic haematuria without a known contributing
factor; Poor detrusor muscle function or other neurological
disorder that would impact bladder function; Concurrent
malignancy except basal skin cancer; History of lower urinary tract
surgery; History of pelvic radiation therapy or radical pelvic
surgery; History of bladder neck contracture and/or urethral
strictures within the 5 years prior to the informed consent date;
Bladder stones; Medical contraindication for undergoing TPLA
surgery; Diagnosed or suspected bleeding disorder)

Incidence of technical
successful TPLA
treatments [ Time
Frame: 24 hours
following TPLA
treatment ]
Number of technical
successful performed
TPLA treatments
without failures related
to the machine or
procedure.
Incidence of TPLA
treatment-emergent
adverse events [ Time
Frame: 30 days
following TPLA
treatment ]
Number of adverse
events using the
CTCAE v5.0.
Procedural safety is
shown when there are
no adverse events of
grade 3 or higher.

July 2022

NCT04760483 TPLA
(single
group)

Presence of Lower Urinary
Tract Symptoms (LUTS)
measure by International
Prostate Symptom Scores
(IPSS) greater than 9

Previous invasive prostate intervention (TURP, laser, ablation,
etc.)
History of prostate or bladder cancer
Major neurological conditions such as Alzheimer's, Parkinson,
Multiple sclerosis, ALS, spinal cord injury

Feasibility and
Tolerability of TPLA
procedure [ Time
Frame: 30 minutes ]
Treatment tolerance

November 2022

(Continued)
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TABLE 3 Continued

Study ID Study
groups

Inclusion criteria Exclusion criteria Primary outcome
measures

Estimated
completion

date

Serum creatinine levels <1.5
ng/dl and GFR > 55
Peak urinary flow rate
(Qmax): ≥ 5 mL/sec to ≤ 15
mL/sec, with a minimum
voided volume of ≥ 125 mL,
measured with
uroflowmetry, pressure flow
studies or urodynamic
investigation
Post-void residual (PVR): ≤
250 mL
Prostate volume: ≥ 30 and ≤

120 cc, measured by
transrectal ultrasound
Signed informed consent

Evidence of neurogenic bladder
Indwelling Foley catheter or clean intermittent catheterization
(CIC) in the prior 30 days
Inability or unwillingness to tolerate temporary discontinuation of
anticoagulation or anti-platelet therapy
Other conditions / status listed in full protocol

and satisfaction will be
assessed using a visual
analog pain scale during
the procedure

NCT04044573 TPLA
(single
group)

Over 50 years old
BPH confirmed by mpMRI
Uroflowmetry indicating
obstructive pathology
Surgical risk moderate-
elevated
Symptomatology of
obstructive pathology
(voiding hesitation,
intermittent mitt, urinary
flow reduction, incomplete
emptying of the bladder,
post-urination incontinence
and irritative symptoms
such as urinary frequency,
dysuria, nocturia -
quantified with IPSS)
Signature of the information
sheet and of the informed
consent to the treatment, at
the execution of the
multiparametric MRI and
the administration of the
paramagnetic contrast
medium.

MRI signs of malignancy confirmed by biopsy investigation
Urethral stenosis
Serious coagulation disorders
Inadequate compliance
Ischemic pathology in the previous six months
Presence of pacemakers
Active phase inflammatory pathology
Presence of III dominant prostate lobe
Contraindications to the execution of MRI (claustrophobia,
auricular implants, metal prostheses and other contraindications
included in the specific informed consent)
Paramagnetic contrast medium allergy.
Acute and / or chronic renal failure (GFR <50 mL / min and
serum creatinine> 1.5 mg / d)
Not adequate understanding of the information sheet

Clinical symptoms at 1-
yr follow-up evaluated
with usual objective and
subjective parameters [
Time Frame: 12 months
]
Improvement of
obstructive
symptomatology
correlated to BPH. The
evaluation will be based
on urodynamic studies
of Qmax, post void and
residual volume.
Rate of complication
needing re-
hospitalisation or
reintervention [ Time
Frame: procedure date
to 12 months ]
Evaluation of
complications post
TPLA treatment by
MRI.

April 2023

NCT04781049 TPLA vs
TURP

signed written informed
consent
patient able to complete the
Whole protocol
IPSS score ≥ 10
Maximum urinary flow rate
< 15 ml/sec
Prostate volume at preop.
ultrasonography < 100 mL
normal urinalysis (all of the
above)

former prostate surgery
prostate cancer (history)
urethral stricture (history)
Marion's disease (history)
bladder stones
median obstructive lobe, as defined by a > 1 cm of prostate
abutting in the bladder lumen at ultrasonography neurological
conditions potentially impacting on the bladder voiding (at least
one of the above)

Change in Visual
Analogue Scale (VAS) [
Time Frame:
Differences between
preoperative and 4-
hours postoperative ]
Visual Analogue Scale.
A standardized
assessment of perceived
pain. Scaled from a
minimum of 0 to a
maximum of 10 points.
Change in Ejaculatory
function as assessed by
the Male Sexual Health
Questionnaire -
Ejaculatory function
domain (EJ-MSHQ) [
Time Frame:

April 2022

(Continued)
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Conclusions

Our preliminary experience confirms that in experienced

hands TPLA can be a feasible, safe and effective ultra-minimally-

invasive procedure for carefully selected patients with LUTS due

to BPO.

Larger prospective and comparative studies are needed to

provide further evidence on the long-term outcomes of TPLA

and to select the best candidates for this procedure.
Data availability statement

The original contributions presented in the study are

included in the article/Supplementary Material. Further

inquiries can be directed to the corresponding author.
Ethics statement

Ethical review and approval was not required for the study

on human participants in accordance with the local legislation

and institutional requirements. The patients/participants

provided their written informed consent to participate in

this study.
Frontiers in Urology 09
Author contributions

FS, PP, and RC contributed to conception and design of the

study. CB, GS and MLR organized the database. AP and PS

performed the statistical analysis. PP wrote the first draft of the

manuscript. AR, FLC and AC wrote sections of the manuscript.

DV, AM,MG, VLM and SS supervised the draft of the manuscript

and revised the final version. All authors contributed to

manuscript revision, read, and approved the submitted version.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.
TABLE 3 Continued

Study ID Study
groups

Inclusion criteria Exclusion criteria Primary outcome
measures

Estimated
completion

date

Differences among
preoperative status
versus 1, 3, 6, 12
months after surgery ]
EJ-MSHQ questionnaire
will be used for a
standardized
assessment. Scaled from
a minimum of 0 to a
maximum of 25 points.
Changes in Sexual
function as assessed by
the International Index
of Erectile Function
Questionnaire (IIEF) [
Time Frame:
Differences among
preoperative status
versus 1, 3, 6, 12
months after surgery ]
IIEF questionnaire will
be used for a
standardized
assessment. Scaled from
a minimum of 0 to a
maximum of 25 points.
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Supplementary material
The Supplementary Material for this article can be found

online at: https://www.frontiersin.org/articles/10.3389/

fruro.2022.969208/full#supplementary-material
Frontiers in Urology 10
SUPPLEMENTARY TABLE 1

Preoperative characteristics and postoperative outcomes of the
four patients with indwelling catheter. ASA, American Society of

Anesthesiologists; CCI: CCI, Charlson Comorbidity Index; Qmax,
max imum flow ra te ; HoLEP , Ho lmium Laser Enuc lea t ion

of Prostate.
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