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Abstract

:

We aimed to review the current evidence on surgical and functional outcomes of Transperineal Laser Ablation for LUTS due to BPH. A comprehensive review of the English-language literature was performed using the MEDLINE and Web of Science databases until 1 August 2022, aiming to select studies evaluating TPLA for the treatment of LUTS due to BPH. Additional records were found from Google Scholar. Data were extracted and summarized in Tables. An appropriate form was used for qualitative data synthesis. Seven studies were included in the review, with all being single arm, non-comparative studies. In all studies, functional outcomes were evaluated with uroflowmetry parameters and validated questionnaires, showing a promising effectiveness at short- and mid-term follow-up. There is a lack of standardized pathways for preoperative assessment of patients suitable for TPLA, and even the technique itself has been reported with a few nuances. A good safety profile has been reported by all the authors. Although promising results have been reported by different groups, selection criteria for TPLA and few technical nuances regarding the procedure were found to be heterogeneous across the published series that should be standardized in the future. Further research is needed to confirm these findings.
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1. Introduction


Benign Prostatic Hyperplasia (BPH) is one of the most common causes of lower urinary tract symptoms (LUTS) in adult men resulting in a major impact on the quality of life (QoL). The current guidelines recommend change in the lifestyle and pharmacological therapy as first line of treatment, followed by surgery in case of failure or intolerance [1].



Nevertheless, the pharmacological treatment has a considerable impact on the sexual sphere, in particular on the ejaculatory function, leading many patients to have low adherence rates or to discontinue the therapy [2,3]. On the other hand, surgical techniques are not devoid of side effects (rate of ejaculatory disfunction ranges from 11 to 70%) and require general or spinal anaesthesia and hospitalization [4,5].



During the last two decades, surgical treatment for BPH has evolved from open techniques to endoscopic techniques, including the use of laser technology, to ultra-minimally invasive surgical techniques (uMISTs) including, Aquablation, Urolift, Rezūm, temporary implantable nitinol device (TIND) and prostatic artery embolization (PAE). The aim is to effectively treat symptoms, while having as few side effects as possible, and a rapid recovery [1,6,7,8]. In this challenging scenario, Transperineal Laser Ablation (TPLA) has been proposed as an alternative ejaculation-sparing management for patients with BPH.



To date, preliminary studies have shown favorable perioperative and functional outcomes after TPLA for carefully selected patients with LUTS due to BPH. However, there is still no consensus regarding the treatment protocol, or the best indications for TPLA, and although a number of systematic reviews were previously conducted on surgical and functional outcomes of other uMISTs, to the best of our knowledge no review has specifically been focused on TPLA, yet [8,9,10].



To fill this gap, we provide a comprehensive overview of the current role of TPLA in clinical practice, focusing on surgical indications, perioperative outcomes, efficacy and adverse events.




2. Materials and Methods


A comprehensive review of the English-language literature was performed using the MEDLINE (via PubMed) and Web of Science (WOS) databases until 1 August 2022, using a combination of free text and MeSH subject headings, aiming to select prospective or retrospective studies evaluating the outcomes of TPLA for the treatment of patients with LUTS due to BPH. Additional records were found from the references of the retrieved studies, as well as manual searches in Google Scholar. A separate search was conducted using www.clinicaltrials.gov to identify current clinical trials evaluating TPLA for patients with BPH. A flowchart depicting the overall review process according to the PRISMA statement has been reported in Figure S1 [11]. Data from the studies included in the review were extracted using a priori-developed data extraction forms and are summarized in five Tables (Table 1, Table 2, Table 3, Table 4 and Table 5). Qualitative data synthesis owing to the heterogeneity of the studies was assessed, while a quantitative synthesis was not performed.



Risk-of-bias was assessed independently by two authors (M.L.R. and P.P.) according to the Quality In Prognosis Studies (QUIPS) tool, as shown in Table S1. This tool provides a measure of the risk of bias and applicability over six domains of interest. Once again, in case of disagreement, a third party was involved to solve the issue. The proportion of studies with a low risk of bias in study participation, attrition, prognostic factor measurement, outcome measurement, study confounding, and statistical analyses and reporting domains was 86%, 86%, not available, 43%, 0% and 0%, respectively.




3. Results


A graphical overview of the main review findings is reported in Figure 1. The figure summarizes device characteristics, setting (outpatient clinic vs. operating room; day-hospital vs. hospitalization; anaesthesia), indications in terms of prostate volume, type of operator and outcomes of the studies included, in order to provide an overview of the available evidence on these topics and to stress the differences among studies in this clinical scenario.



3.1. Surgical Technique: An Overview


TPLA is an ultrasound (US) guided minimally invasive procedure requiring a biplanar TRUS and EchoLaser™ system consisting 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 (ESI—Echolaser Smart Interface, Elesta S.p.A, Calenzano, Italy) with simulation software that allows the user to plan the treatment and to place applicators in the prostate in a safe manner [11,12,13,14,15,16,17]. This EchoLaser application is also known as SoracteLite™ (El.En. S.p.A, Calenzano, Italy). A catheter placement and local anesthesia are needed before starting the procedure. The laser light is conveyed by the source to the tissues through 300 µm quartz optical fibers with a flat tip (Fiber Optic for PLA, Elesta S.p.A., Calenzano, Italy), which are inserted percutaneously through 21 G Chiba needles (Introducer, Elesta S.p.A., Calenzano, Italy) under transrectal ultrasound guidance. The laser light produces an ellipsoidal shape area of coagulative necrosis around the tip of the fiber (approximately 2/3 extended beyond the fiber tip and 1/3 behind it depending on the power and dose applied). A needle placement verification is required to guarantee the right safety distances from the urethra and from the bladder neck. The procedure can be planned via the Echolaser Smart Interface (ESI), a dedicated device that allows the operator to establish the correct ellipsoidal shape area of coagulative necrosis on the prostatic tissue [12,14,15,16,17]. Once the fibers are placed, the energy can be delivered. The laser causes hyperthermia, denaturation and coagulative necrosis of proteins. The maximum volume treated in a session and the extent of the ablation vary according to the prostatic volume, anatomy and surgeon preference. In some cases, especially in larger prostates, a pull back of applicators (retraction of 5–10 mm along its trajectory) during the same treatment session allows for the ablation of another part of the prostatic tissue not treated in the previous illumination; delivering additional laser energy.




3.2. Characteristics of the Included Studies and Patients’ Characteristics


The key characteristics of the studies contained in the review are reported in Table 1. Overall, seven studies from different countries (six from Italy, one from China) conducted between 2014 and 2021 were included in our review [12,13,14,15,16,17,18]. Of these, five studies were prospective and monocentric, while two studies were retrospective [13,17] (one of which multicentric) [17]. In particular, all the studies were single arm, non-comparative studies. The number of patients across the included studies ranged between 18 and 160. Preoperative patient characteristics are depicted in Table 1. The mean age ranged from 61.9 to 73.9 years. Three studies (43%) reported patients’ median BMI and Charlson Comorbidity Index [12,14,15]. All patients experienced mild to severe urinary symptoms according to an IPSS questionnaire, with a non-negligible impact on their quality of life. Voiding measurements such as Qmax and PVR were recorded in all the studies, showing a similar baseline status between the populations, with the exception of quite higher PVR values in Patelli’s series (mean PVR 199.9 ± 147.3 mL) [18]. Only a proportion of studies provided information on patients’ sexual function at enrolment, in particular four studies (57%) [12,14,15,16] reported preoperative IIEF-5 questionnaire results, and only three [12,14,16] and one [14] studies reported preoperative MSHQ-EjD-3 items and MSHQ-EjD-bother, respectively.




3.3. Indications for EchoLaser TPLA


Inclusion and exclusion criteria were heterogeneous among the studies, as can be noticed from the variability of the median prostate volume in the included studies, which ranged from 40 to 102 mL. BPH therapy status of patients has been described in four studies [12,14,15,16]. Patients taking different medications for BPH were included [patients not taking drugs, patients on alfalitic therapy, and patients on combination therapy (alfalitic + 5ARi)]; one study analyzed only patients on combination therapy [16]. A lack of homogeneity in patient selection was also seen in the choice of treating patients with an indwelling catheter, included by the authors in their analysis of four out of seven studies [12,15,17,18]. The presence of a middle lobe larger than 10 mm was considered a contraindication only in one study [16].Other studies included in this review showed that the treatment of patients with a middle lobe was feasible in their experience [14,15,17,18]. Although all the authors, except Cai and Patelli [13,18] declared that antiplatelet or anticoagulant therapy was not a contraindication, only in one paper were the number of patients undergoing antiplatelet and/or anticoagulant therapy at the time of surgery reported [12].




3.4. Intraoperative Features


A detailed overview of operative features is shown in Table 2.



The procedure was performed under lidocaine 2% local anaesthesia in all the cases, with concomitant conscious sedation in five studies [12,14,15,17,18]. For all procedures the same diode laser generator, that utilizes four independent channels for simultaneous firing using Elesta was used. Even if the laser system was the same, different settings were adopted. In fact, Sessa, De Rienzo and Manenti started with a higher power setting (5 W, 4.5 W and 5 W, respectively) [12,14,16], reducing the power after a few minutes, in contrast to a 3 W fixed setting adopted by other authors. Energy setting of the single fiber was 1800 J in almost all cases, with the exception of Patelli and Sessa who reported different settings ranging between 1200 and 1800 J [12,18]. Up to three fibers per lobe were used with simultaneous laser emission, depending on prostate dimensions and surgeon preference. A contrast-enhanced ultrasound or MRI measuring the coagulation zone volume was performed postoperatively in three [13,17,18] and one [16] studies respectively, but only Cai and Manenti reported their results [13,16]. The procedure required a brief hospitalization even when it was conducted in an outpatient setting in two studies [12,16]. All the authors adopted the pull-back, but only Frego reported precise data about the technique, in particular it was used in the case of prostate volume >80 mL (in 31.8% of cases) [15].




3.5. Functional Outcomes


Table 3 reports perioperative data of the studies included in this review. The catheterization time varied according to the individual treatment protocol. Pacella et al. [17], in the absence of adverse events, removed the catheter at the end of the treatment, while in four studies a standard catheter removal on the seventh postoperative day was performed, in the absence of complications [12,14,15,16]. Overall, none of the authors reported catheterization times longer than a month. Similarly, there is variability among studies about postoperative therapy and in some cases no data were reported in this regard [13,17,18]. However, a common choice was to administer antibiotics and anti-inflammatory drugs for at least 5–7 days, and in some cases to continue BPH therapy for one month [12,14,15,16]. Notably, follow-up data were almost all short and mid-term data, with different timings and modalities; only De Rienzo reported a median follow-up of 16 months; however, the data at 12 months and onwards were not recorded via validated questionnaires or diagnostic exams but with a follow-up performed via a telephone interview [14].



In all studies, in the controls at 1,3, 6 and 12 months, depending on the different follow-up protocols, there was a significant but durable improvement in all the functional outcomes examined, as shown in Table 4 and 5. Four authors reported postoperative IIEF-5 questionnaire results and no impact on erectile function was observed in any case [12,14,15,16]. Ejaculatory function was preserved in almost all cases, or even in some cases there was an improvement in MSHQ score [12,14,16], while 2/160 and 1/22 patients in Pacella and Manenti series, respectively, reported loss of ejaculatory function, although not measured by a questionnaire [16,17]. A reduction in prostatic volume after treatment was also observed [13,15,16,17,18].




3.6. Intra and Postoperative Complications


Overall, complication rate ranged from 0 to 13% [12,13,14,15,16,17,18]. A single case of urethral burn was the only intraoperative complication reported [13]. There were mostly early (<30 days) complications, only one case of urinary tract infection (UTI) occurred after 45 days from the procedure [15]. The most common complications were urinary retention and UTIs and they were treated with re-catheterization and antibiotics, respectively. Three cases of prostatic abscess (in one case bilateral) requiring percutaneous drainage (Clavien-Dindo III) were recorded [14,15,16]. Interestingly, Frego et al. reported a significantly higher complication rate when compared to other studies [15]. However, it might be related to the fact that dysuria was included among the complications, not considered as such by other authors, and it alone constituted 61% of the total complications reported. A more accurate description of complications and their treatment are displayed in Table 5.





4. Discussion


There is an increasing interest among urologists for ejaculation-sparing options for the management of patients with LUTS due to BPH [19,20,21,22]. In this clinical scenario, EchoLaser TPLA has been introduced as a novel minimally-invasive procedure with favorable results across different settings [12,13,14,15,16,17,18,23]. Nonetheless, several systematic reviews are available for other techniques but, to the best of our knowledge, no previous literature review was specifically focused on TPLA [8,9,10]. Our paper reports an overview of the current management of patients treated with TPLA for BPH—including patient selection, perioperative and postoperative outcomes and complications—providing several insights for both clinicians and patients.



A first key finding of our review is that EchoLaser TPLA showed promising results in terms of functional outcomes and patient safety. Yet, it should be noted that the included studies showed heterogeneous practice patterns regarding postoperative management. In particular, in the early-postoperative setting, described only in four out of seven studies, different therapeutic schemes were adopted by the authors [12,14,15,16]. In all four papers anti-inflammatory drugs and antibiotics were prescribed, but of different classes (NSAIDs and corticosteroids, cephalosporins and fluoroquinolones) and with different dosages. This is a topic for which further research is needed, given the possible implications, especially in terms of infectious complications. Similarly, the different timing of catheter removal could be critical to prevent storage LUTS after surgery or even post-operative urinary tract infections. Furthermore, although all the authors adopted almost the same parameters for the evaluation of the flowmetry outcomes (uroflowmetry parameters and validated questionnaires), the evaluation of the sexual outcomes and the follow-up schedules were remarkably heterogeneous. Specifically, ejaculatory function was evaluated with MSHQ-EjD 3 items and MSHQ-EjD bother questionnaires only in three [12,14,16] and one study [14] respectively. Of note, using questionnaires about ejaculatory function might provide a more comprehensive evaluation of patients, since TPLA might be offered to selected patients who wish to avoid side effects on ejaculation given by surgery or alpha-blocker drugs. As such, reporting the preoperative BPH therapy status of patients, described only in four studies, is also important, both in patient selection and postoperative follow-up [12,14,15,16].



From a surgical perspective, a second key finding of our review is that the technique itself, although similar across studies, has been reported with a few nuances in terms of energy and number of fibers used; factors mainly affected by the prostatic volume. An example that can reinforce this concept is the use of the “pull-back” technique, adopted in all studies to widen the treatment area in large prostates. However, only one author established a cut-off in terms of prostate volume above which the pull-back was performed [15]. Nonetheless, within this context, the surgeon learning curve can significantly affect the results, as highlighted by Manenti and Pacella [16,17]. In particular, the complication rate and the procedural time are expected to be lowered by an increase in the experience of operators, with a corresponding improvement in the functional outcomes.



A third key finding of our review pertains to the lack of standardized pathways for the preoperative assessment of patients who are candidates for TPLA. This is important as indications for EchoLaser TPLA treatment according to the current literature were highly heterogeneous (Table 1). Prostate volume was extremely heterogeneous among the studies, ranging from 40 mL in the De Rienzo experience [14], to over 100 mL in Manenti’s work [16], pointing out a lack of a clear consensus on the ideal prostate volume liable to be treated with TPLA. Of note, Manenti et al. excluded patients from their study who had a large middle lobe (>10 mm) [16]. A lack of homogeneity in patient selection can also be found regarding patients with an indwelling catheter, included in only four out of seven studies [12,15,17,18]. Another key point, potentially related to the risk of postoperative adverse events, is the management of patients on anticoagulant or antiplatelet therapy. In fact, with a few exceptions [12], the proportion of patients on anticoagulant/antiaggregant therapy undergoing TPLA was not reported in most reports.



A limitation at a study-level is the lack of long-term follow-up and comparative randomized controlled trials (RCT) in this setting, which hinder clinically meaningful conclusions on the safety and efficacy of EchoLaser TPLA beyond the short-term. This aspect is certainly attributable to the novelty of the technique. Yet, more research is needed to evaluate the rate of pharmacological or surgical re-intervention in the long term after EchoLaser TPLA, as well as the feasibility and safety of endoscopic re-treatments for TPLA failures. Our review could not find any published RCT or prospective study evaluating the comparative effectiveness of TPLA as compared to either gold-standard endoscopic techniques (such as TURP or Holep) or novel uMISTs. Nevertheless, four trials are ongoing, including an RCT comparing TPLA to transurethral resection of the prostate (TURP) which should provide the first results by the end of 2022 [24,25,26,27]. Additional research projects are also ongoing in this area [28,29]. Our review might provide several key findings to the current scenario. In particular, while the role and indications for TPLA and other ultra-minimal invasive therapies for LUTS due to BPO are still controversial, from a guidelines perspective, it is important for clinicians and patients to have an overview of the available evidence on these topics. In this regard, our review has summarized the available studies on TPLA focusing on its indications, settings and outcomes, providing a foundation to improve shared decision-making in clinical practice. In addition, despite the recent spread of TPLA worldwide, this review underlines the lack of standardization regarding surgical indications, different technical approaches and postoperative outcomes.



Our review is not devoid of limitations. We could not perform any quantitative synthesis of the literature due to the relatively low number and heterogeneity of the included studies. At a study-level, most studies were limited by the small sample size, heterogeneous selection criteria, short follow-up and lack of standardized endpoints. As such, our findings should be interpreted with caution, especially regarding the mid- and long-term safety and functional results of TPLA.




5. Conclusions


This is the first comprehensive review providing evidence on the safety and efficacy of TPLA for patients with LUTS due to BPH.



Overall, promising intra-, perioperative, and functional results have been reported by different groups. EchoLaser TPLA has indeed been shown to have a good safety profile and to achieve favorable short-term functional outcomes as well as sexual outcomes. Yet, selection criteria for EchoLaser TPLA, including the ideal patient- and prostate-related characteristics, and few technical nuances regarding the procedure, were found to be heterogeneous across the published series and warrant further investigation.



Further research is needed to confirm these findings in a larger prospective report, as well as to compare the results of TPLA to those of established endoscopic techniques and other uMISTs.








Supplementary Materials


The following supporting information can be downloaded at: https://www.mdpi.com/article/10.3390/jcm12030793/s1, Figure S1: Articles selection flowchart during the review process; Table S1: Risk of bias assessment according to the Quality in Prognosis Studies (QUIPS) tool.





Author Contributions


F.S., P.P.; project development, manuscript editing, G.S., A.M., M.C.; critical revision of the manuscript, C.B., M.L.R., P.S., A.P., A.R., L.M., M.S.; data collection, A.C., M.G., V.L.M.; manuscript writing, R.C.; data management, supervision, critical revision of the manuscript, S.S.; supervision, critical revision of the manuscript. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


Ethical review and approval was not required for the study on human participants in accordance with the local legislation and institutional requirements.




Informed Consent Statement


Not applicable.




Data Availability Statement


The data presented in this study are available on request from the corresponding author.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Gravas, S.; Cornu, J.N.; Gacci, M.; Gratzke, C.; Herrmann, T.R.; Mamoulakis, C.; Rieken, M.; Speakman, M.J.; Tikkinen, K.A.O. EAU Guidelines on Management of Non-neurogenic Male LUTS. EAU Guidelines; Presented at the EAU Annual Congress Amsterdam; Edn: Singapore, 2022; ISBN 978–94-92671-16-5. [Google Scholar]

	



Cindolo, L.; Pirozzi, L.; Sountoulides, P.; Fanizza, C.; Romero, M.; Castellan, P.; Antonelli, A.; Simeone, C.; Tubaro, A.; de Nunzio, C.; et al. Patient’s adherence on pharmacological therapy for benign prostatic hyperplasia (BPH)-associated lower urinary tract symptoms (LUTS) is different: Is combination therapy better than monotherapy? BMC Urol. 2015, 15, 96. [Google Scholar] [CrossRef] [PubMed]

	



Gacci, M.; Ficarra, V.; Sebastianelli, A.; Corona, G.; Serni, S.; Shariat, S.F.; Maggi, M.; Zattoni, F.; Carini, M.; Novara, G. Impact of Medical Treatments for Male Lower Urinary Tract Symptoms Due to Benign Prostatic Hyperplasia on Ejaculatory Function: A Systematic Review and Meta-Analysis. J. Sex. Med. 2014, 11, 1554–1566. [Google Scholar] [CrossRef] [PubMed]

	



Couteau, N.; Duquesne, I.; Frédéric, P.; Thiounn, N.; Timsit, M.-O.; Mejean, A.; Pinar, U.; Audenet, F. Ejaculations and Benign Prostatic Hyperplasia: An Impossible Compromise? A Comprehensive Review. J. Clin. Med. 2021, 10, 5788. [Google Scholar] [CrossRef] [PubMed]

	



De Nunzio, C.; Tabatabaei, S.; Tubaro, A. Ejaculation disorders in prostate surgery. Minerva Urol. Nefrol. 2019, 71, 549–550. [Google Scholar] [CrossRef] [PubMed]

	



Tuccio, A.; Sessa, F.; Campi, R.; Grosso, A.A.; Viola, L.; Muto, G.; Scoffone, C.; Cracco, C.M.; Gómez-Sancha, F.; Misrai, V.; et al. En-bloc endoscopic enucleation of the prostate: A systematic review of the literature. Minerva Urol. Nefrol. 2020, 72, 292–312. [Google Scholar] [CrossRef] [PubMed]

	



Sessa, F.; Campi, R.; Granieri, S.; Tuccio, A.; Polverino, P.; Spatafora, P.; Sebastianelli, A.; Cocci, A.; Rivetti, A.; Gacci, M.; et al. Proctored Step by Step Training Program for GreenLight Laser Anatomic Photovaporization of the Prostate: A Single Surgeon’s Experience. Front. Surg. 2021, 8, 705105. [Google Scholar] [CrossRef]

	



Checcucci, E.; Veccia, A.; De Cillis, S.; Piramide, F.; Volpi, G.; Amparore, D.; Pecoraro, A.; Piana, A.; Granato, S.; Verri, P.; et al. Uro-technology and SoMe Working Group of the Young Academic Urologists Working Party of the European Association of Urology and of the Lower Tract and Research Group of the European Section of Uro-technology. 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. [Google Scholar] [CrossRef]

	



Cantiello, F.; Fimognari, D.; Di Mauro, M.; Crocerossa, F.; Carbonara, U.; Ferro, M.; De Cobelli, O.; Lucarelli, G.; De Nunzio, C.; Morgia, G.; et al. Mechanical and Ablative Minimally Invasive Techniques for Male LUTS due to Benign Prostatic Obstruction: A Systematic Review according to BPH-6 Evaluation. Urol. Int. 2021, 105, 858–868. [Google Scholar] [CrossRef]

	



Cocci, A.; Bocchino, A.C.; Cito, G.; De Lisa, A.; Russo, G.I.; Giudice, A.L.; Sessa, F.; Viola, L.; Cindolo, L.; Somani, B.K.; et al. Role of Rezum in the treatment of benign prostate hyperplasia: A review of the literature. Turk J. Urol. 2021, 47, 452–460. [Google Scholar] [CrossRef]

	



Liberati, A.; Altman, D.G.; Tetzlaff, J.; Mulrow, C.; Gøtzsche, P.C.; Ioannidis, J.P.; Clarke, M.; Devereaux, P.J.; Kleijnen, J.; Moher, D. The PRISMA statement for reporting systematic reviews and meta-analyses of studies that evaluate health care interventions: Explanation and elaboration. J. Clin. Epidemiol. 2009, 62, e1–e34. [Google Scholar] [CrossRef]

	



Sessa, F.; Bisegna, C.; Polverino, P.; Gacci, M.; Siena, G.; Cocci, A.; Li Marzi, V.; Minervini, A.; Serni, S.; Campi, R. 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; in press. [Google Scholar] [CrossRef]

	



Cai, H.-J.; Fang, J.-H.; Kong, F.-L.; Xu, C.-K.; Chen, C.-H.; Wang, W.; Huang, B. Ultrasound-guided transperineal laser ablation for percutaneous treatment of benign prostatic hyperplasia: A new minimally invasive interventional therapy. Acta Radiol. 2022, 63, 553–558. [Google Scholar] [CrossRef] [PubMed]

	



de Rienzo, G.; Lorusso, A.; Minafra, P.; Zingarelli, M.; Papapicco, G.; Lucarelli, G.; Battaglia, M.; Ditonno, P. Transperineal interstitial laser ablation of the prostate, a novel option for minimally invasive treatment of benign prostatic obstruction. Eur. Urol. 2021, 80, 95–103. [Google Scholar] [CrossRef] [PubMed]

	



Frego, N.; Saita, A.; Casale, P.; Diana, P.; Contieri, R.; Avolio, P.P.; Lazzeri, M.; Hurle, R.; Buffi, N.M.; Guazzoni, G.F.; 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, 3867–3873. [Google Scholar] [CrossRef] [PubMed]

	



Manenti, G.; Perretta, T.; Calcagni, A.; Ferrari, D.; Ryan, C.P.; Fraioli, F.; Meucci, R.; Malizia, A.; Iacovelli, V.; Agrò, E.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. [Google Scholar] [CrossRef]

	



Pacella, C.M.; Patelli, G.; Iapicca, G.; Manenti, G.; Perretta, T.; Ryan, C.P.; Esposito, R.; Mauri, G. Transperineal laser ablation for percutaneous treatment of benign prostatic hyperplasia: A feasibility study. Results at 6 and 12 months from a retrospective multi-centric study. Prostate Cancer Prostatic Dis. 2020, 23, 356–363. [Google Scholar] [CrossRef]

	



Patelli, G.; Ranieri, A.; Paganelli, A.; Mauri, G.; Pacella, C.M. Transperineal Laser Ablation for Percutaneous Treatment of Benign Prostatic Hyperplasia: A Feasibility Study. Cardiovasc. Interv. Radiol. 2017, 40, 1440–1446. [Google Scholar] [CrossRef] [PubMed]

	



Destefanis, P.; Sibona, M.; Soria, F.; Vercelli, E.; Vitiello, F.; Bosio, A.; Bisconti, A.; Lillaz, B.; Gontero, P. Ejaculation-sparing versus non-ejaculation-sparing anatomic GreenLight laser enucleo-vaporization of the prostate: First comparative study. World J. Urol. 2021, 39, 3455–3463. [Google Scholar] [CrossRef]

	



Bozzini, G.; Berti, L.; Maltagliati, M.; Besana, U.; Calori, A.; Müller, A.; Sighinolfi, M.C.; Micali, S.; Pastore, A.L.; Ledezma, R.; et al. Ejaculation-sparing thulium laser enucleation of the prostate (ES-ThuLEP): Outcomes on a large cohort. World J. Urol. 2021, 39, 2029–2035. [Google Scholar] [CrossRef]

	



Porreca, A.; Bianchi, F.M.; D’Agostino, D.; Sadini, P.; Romagnoli, D.; Del Rosso, A.; Cindolo, L.; Corsi, P.; Schiavina, R.; Brunocilla, E.; et al. Ejaculation Sparing Bladder Neck Incision with Holmium Laser in Patients with Urinary Symptoms and Small Prostates: Short-Term Functional Results. Urol. Int. 2019, 103, 102–107. [Google Scholar] [CrossRef]

	



Lebdai, S.; Chevrot, A.; Doizi, S.; Pradere, B.; Delongchamps, N.B.; Benchikh, A.; Cornu, J.N.; Della Negra, E.; Fourmarier, M.; Misraï, V.; et al. Do patients have to choose between ejaculation and miction? A systematic review about ejaculation preservation technics for benign prostatic obstruction surgical treatment. World J. Urol. 2019, 37, 299–308. [Google Scholar] [CrossRef] [PubMed]

	



Sessa, F.; Polverino, P.; Bisegna, C.; Siena, G.; Lo Re, M.; Spatafora, P.; Pecoraro, A.; Rivetti, A.; Conte, F.L.; Cocci, A.; et al. Transperineal laser ablation of the prostate with EchoLaser™ system: Perioperative and short-term functional and sexual outcomes. Front. Urol. 2022, 2, 969208. [Google Scholar] [CrossRef]

	



ClinicalTrials.gov. Identifier NCT04781049. Transperineal Laser Ablation vs. Transurethral Resection for Benign Prostatic Obstruction: A Randomized Clinical Trial. Available online: https://clinicaltrials.gov/ct2/show/nct04781049 (accessed on 4 March 2021).

	



ClinicalTrials.gov. Identifier NCT04760483. Office Based Transperineal Laser Ablation for Benign Prostatic Hyperplasia HYPERPLASIA. Available online: https://clinicaltrials.gov/ct2/show/NCT04760483 (accessed on 18 February 2021).

	



ClinicalTrials.gov. Identifier NCT03776006. Registry: TPLA for LUTS. Available online: https://clinicaltrials.gov/ct2/show/nct03776006 (accessed on 14 December 2018).

	



ClinicalTrials.gov. Identifier NCT03653117. Transperineal Laser Ablation for Treatment of Benign Prostatic Obstruction. Available online: https://clinicaltrials.gov/ct2/show/NCT03653117 (accessed on 31 August 2018).

	



Zhang, W.; Zhang, W.; Guo, Q.; Chen, L.; Meng, Z.; Xu, Y.; Cao, N.; Hu, B.; Qian, B. The Design and Rationale of a Multicentre Randomised Controlled Trial Comparing Transperineal Percutaneous Laser Ablation With Transurethral Resection of the Prostate for Treating Benign Prostatic Hyperplasia. Front. Surg. 2021, 8, 755957. [Google Scholar] [CrossRef] [PubMed]

	



van Kollenburg, R.A.A.; van Riel, L.A.M.J.G.; Bloemen, P.R.; Oddens, J.R.; de Reijke, T.M.; Beerlage, H.P.; de Bruin, D.M. Transperineal Laser Ablation Treatment for Lower Urinary Tract Symptoms Due to Benign Prostatic Obstruction: Protocol for a Prospective In Vivo Pilot Study. JMIR Res. Protoc. 2020, 9, e15687. [Google Scholar] [CrossRef] [PubMed]








[image: Jcm 12 00793 g001 550] 





Figure 1. The five Ws of TPLA. IV BDZ: intravenous benzodiazepine; IPSS: International Prostate Symptom Score; Qmax: maximum flow rate; MSHQ EjD: Male Sexual Health Questionnaire Ejaculation Disfunction [12,13,14,15,16,17,18]. 
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Table 1. Key characteristics of studies on Transperineal Laser Ablation (TPLA) of prostate included in this review and patients’ characteristics.
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	Study
	Study Type and Design
	Year

Country
	N. Patients
	Age

(Years)
	BMI (kg/m2)
	CCI
	Preop PSA

(ng/mL)
	Preop

IPSS
	Preop

QoL
	Preop

Qmax

(mL/s)
	Preop

PVR

(mL)
	Preop

PV

(mL)
	Preop

IIEF-5
	Preop

MSHQ-

EjD

3 Items
	Preop

MSHQ-

EjD

Bother
	Preop

BPH

Therapy

N (%)
	Median

Lobe
	Indwelling

Catheter
	Antiaggregant/

Anticoagulant

Therapy





	Sessa et al. [12]
	Non comparative;

Prospective; Monocentric
	2021;

Italy
	30
	72 (64–79)
	28 (24–31)
	2 (1–2)
	1.64

(0.56–2.43)
	21.5

(18.0–27.8)
	4.0 (4.0–5.0)
	9.5

(7.6–11.2)
	100 (70–150)
	42 (40–53)
	16.0

(7.5–23.5)
	5.0 (3.0–7.4)
	not reported
	α -blockers

16 (53.3);

5-ARI

6 (20.0);

Combined therapy

4 (13.3)
	Not reported
	Included
	11 (36.7)



	Cai et al. [13]
	Non comparative; Retrospectivee; Monocentric
	2018–2020;

China
	20
	73.9 ± 9.2
	not reported
	not reported
	not reported
	22.7 ± 5.3
	4.9 ± 1.7
	8.5 ± 3.0
	78.7 ± 58.8
	70.8 ± 23.8
	not reported
	not reported
	not reported
	not reported
	Not reported
	Not reported
	not reported



	De Rienzo et al. [14]
	Non comparative;Prospective; Monocentric
	2018–2019;

Italy
	21
	62 (54–69)
	27 (25–28)
	2 (1–2)
	2.0 (1.33–3.0)
	18 ± 3.9
	4.1 ± 1.0
	9.2 ± 3.4
	81.8 ± 62.6
	40 (40–50)
	17.8 ± 6.6
	5.7 ± 4.5
	1.2 ± 0.5
	α -blockers

14 (66.7);

5-ARI

10 (47.6);

Combined therapy

8 (38.1)
	Included
	Excluded
	not reported



	Frego et al. [15]
	Non comparative;Prospective; Monocentric
	2019–2020;

Italy
	22
	61.9 (55–65.5)
	27.16

(24.8–28.6)
	1 (1–2)
	2.24 (1.4–4.5)
	22

(19.5–25.25)
	4 (4–5)
	9 (5–12.5)
	60 (25–107.5)
	65 (46.5–81)
	22 (16.5–24)
	not reported
	not reported
	α-blockers

22 (100%);

Combined therapy

6 (27.3%)
	Included
	Included
	not reported



	Manenti et al. [16]
	Non comparative;Prospective; Monocentric
	2018–2020;

Italy
	44
	72.1 ± 6.6
	not reported
	not reported
	7.3 ± 1.8
	18.5 ± 5.5
	5.8 ± 1.4
	7.6 ± 4.2
	138.4 ± 40.8
	102.42 ± 36.3
	21 ± 4
	4.9 ± 3.7
	not reported
	Combined therapy

44 (100%)
	Excluded [if dimension superior of 10 mm]
	Excluded
	not reported



	Pacella et al. [17]
	Non comparative;Retrospective; Multicentric
	Not reported;

Italy
	160
	69.8 ± 9.6
	not reported
	not reported
	not reported
	22.5 ± 5.1
	4.5 ± 1.1
	8.0 ± 3.8
	89.5 ± 84.6
	75.0 ± 32.4
	not reported
	not reported
	not reported
	not reported
	Included
	Included
	not reported



	Patelli et al. [18]
	Non comparative;Prospective; Monocentric
	2014–2016;

Italy
	18
	71.7 ± 9.4
	not reported
	not reported
	not reported
	21.9 ± 6.2
	4.7 ± 0.6
	7.6 ± 2.7
	199.9 ± 147.3
	69.8 ± 39.9
	not reported
	not reported
	not reported
	not reported
	Included
	Included
	not reported







Data presented as mean ± SD or as median (interquartile range). BMI: Body Mass Index; CCI: Charlson Comorbidity Index; PSA: Prostate Specific Antigen; IPSS: International Prostate Symptom Score; QoL: Quality of Life; Qmax: Maximum flow rate; PVR: Post Void Residual; PV: Prostate Volume; IIEF-5: International Index of Erectile Function, five items; MSHQ-EjD: Male Sexual Health Questionnaire—Ejaculatory Disfunction; BPH: Benign Prostatic Hypertrophy; 5-ARI: 5-alpha-reductase inhibitors; Combined therapy: 5-alpha-reductase inhibitors + α-blockers.
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Table 2. Operative and perioperative features and details of technique of studies on Trans Perineal Laser Ablation (TPLA) of prostate included in this review.
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	Study
	Anesthesia
	Anesthesia Description
	Laser System
	Power Setting (W)
	Energy

Setting (J)
	No. of

Fibres

Per Lobe
	Minimum

Distance from

Bladder Neck

(mm)
	Minimum

Distance

from Urethra

(mm)
	Minimum

Distance

between

Needles

(mm)
	Procedural

Time

(min)
	Ablation

Time

(min)
	Energy

Deployed

(J)
	Coagulation

Zone

(mL)
	Ablation

Range

Evaluation
	Hospitalization

Time

(Days)





	Sessa et al. [12]
	Conscious

sedation;

local anesthesia
	Oral

benzodiaze;

lidocaine-prilocaine 5% cream;

2% lidocaine
	SoracteLite EchoLase, Elesta
	5 reduced to 3.5 W after 2 min
	1400–1800
	1
	15
	8
	Not reported
	31.5 (28–37)
	Not reported
	Not reported
	Not reported
	Not reported
	0



	Cai et al. [13]
	Local anesthesia
	2% lidocaine
	SoracteLite EchoLaser, Elesta
	3
	1800
	2
	15
	8
	15
	60.9 ± 10.8
	42.6 ± 9.9
	7179.2 ± 2815.7
	11.7 ± 5.8
	CEUS
	1.5 ± 0.5



	De Rienzo et al. [14]
	Conscious

sedation;

local anesthesia
	Not reported;

2% lidocaine
	SoracteLite EchoLaser, Elesta
	4.5 reduced to 3.5 after 1 min
	1800
	1–2
	15
	8
	10
	36.0 ± 9.5
	Not reported
	Not reported
	Not reported
	Not reported
	0.86 ± 0.15



	Frego et al. [15]
	Conscious

sedation;

local anesthesia
	Midazola;

2% lidocaine
	SoracteLite EchoLase, Elesta
	3
	1800
	1 (54.5%);

2 (45.5%)
	Not reported
	10
	Not reported
	Not reported
	17.2 (10–18.8)
	Not reported
	Not reported
	Not reported
	1



	Manenti et al. [16]
	Local anesthesia
	2% lidocaine
	SoracteLite EchoLaser, Elesta
	5 reduced to 3 after 2 min
	1800
	1–2
	15
	10
	8
	28.2 ± 10.6
	Not reported
	Not reported
	Not reported
	MRI
	0



	Pacella et al. [17]
	Conscious sedation;

local anesthesia
	Midazola;

2% lidocaine
	SoracteLite EchoLaser, Elesta
	3
	1800
	1–3
	15
	8
	8
	44.1 ± 12.9
	23.4 ± 10.2
	6616.2 ± 3880.4
	Not reported
	CEUS
	1.8 ± 0.4



	Patelli et al. [18]
	Conscious sedation;

local anesthesia
	Midazola;

2% lidocaine
	SoracteLite EchoLaser, Elesta
	3
	1200–1800
	1 (22%);

2 (78%)
	15
	8
	15
	43.3 ± 8.7
	15.9 ± 3.9
	10522 ± 3290.5
	10.3 ± 3.6
	CEUS
	1.5 ± 0.4







Data presented as mean ± SD or as median (interquartile range). CEUS: contrast enhanced ultrasound; MRI: magnetic resonance imaging.
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Table 3. Perioperative (<30 days) surgical and functional outcomes of studies on Trans Perineal Laser Ablation (TPLA) of prostate included in this review.
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	Study
	Catheterization Time

(Days)
	Postoperative Therapy
	Median Follow-Up (Months)
	Time to First Re-Evaluation

(Months)
	1-mo

IPSS
	1-mo

QoL
	1-mo

Qmax
	1-mo

PVR
	1-mo

PV
	1-mo

IIEF-5
	1-mo

MSHQ-EjD

3 Item
	1-mo

MSHQ-EjD

Bother
	1-mo

PSA

(ng/mL)





	Sessa et al. [12]
	7 (7–8)
	Cefixime 400 mg for 7 days; Ibuprofen 600 mg twice a day for 7 days;

Gastroprotective therapy for 7 days
	3
	1
	14.5 (12.0–17.8)
	3.0 (2.0–3.75)
	10.5 (8.0–16-0)
	50 (20–100)
	Not reported
	18.0 (15.0–24.0)
	7.5 (4.0–13.1)
	Not reported
	1.52 (0.93–1.87)



	Cai et al. [13]
	16.5 ± 4.2
	Not reported
	6
	6
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported



	De Rienzo et al. [14]
	8.7 ± 2.5
	Antibiotics (fluorochinolones or cephalosporine) for 5 days;

prednisone 25 mg for 15 days;

preoperative BPH therapy for 30 days;

bromelain tablets
	16
	1
	12.0 ± 5.6
	2.4 ± 1.6
	12.1 ± 6.4
	37.4 ± 25.7
	Not reported
	17.4 ± 5.0
	9.6 ± 4.1
	1.9 ± 1.2
	3.0 ± 1.9



	Frego et al. [15]
	7
	Levoxacin for 5 days; dexamethasone 8 mg and ketoprofen 100 mg for 7 days
	6 (6–12)
	3
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported



	Manenti et al. [16]
	7
	levofloxacin for 5 days;

Prednisone 25 mg for 5 days;

Alpha blockers for 30 days
	12
	1
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported



	Pacella et al. [17]
	11.3 ± 11.5
	Not reported
	at least 6 mo; 83 patients 12 mo
	6
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported



	Patelli et al. [18]
	17.3 ± 10.0
	Not reported
	3
	3
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported







Data presented as mean ± SD or as median (interquartile range). Mo: months; PSA: Prostate Specific Antigen; IPSS: International Prostate Symptom Score; QoL: Quality of Life; Qmax: Maximum flow rate; PVR: Post Void Residual; PV: Prostate Volume; IIEF-5: International Index of Erectile Function, five items; MSHQ-EjD: Male Sexual Health Questionnaire—Ejaculatory Disfunction.
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Table 4. Short and mid-term postoperative surgical and functional outcomes of studies on Trans Perineal Laser Ablation (TPLA) of prostate included in this review.
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	Study
	3-mo IPSS
	3-mo QoL
	3-mo

Qmax
	3-mo PVR
	3-mo PV
	3-mo IIEF-5
	3-mo MSHQ-EjD 3 item
	3-mo MSHQ-EjD

Bother
	3-mo PSA

(ng/mL)
	6-mo IPSS
	6-mo QoL
	6-mo

Qmax
	6-mo PVR
	6-mo PV
	6-mo

IIEF-5
	6-mo

MSHQ-EjD

3 item
	6-mo

MSHQ-EjD

Bother
	6-mo

PSA

(ng/mL)





	Sessa et al. [12]
	13.0

(11.3–6.4)
	2.0 (1.75–2.25)
	14.2

(11.2–16.3)
	40 (25–70)
	Not reported
	23.0

(17.5–25.0)
	8.9 (7.0–16.4)
	Not reported
	1.51

(0.97–1.79)
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported



	Cai et al. [13]
	Not reported
	Not

reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	9.1 ± 3.2
	2.3 ± 1.3
	15.2 ± 4.8
	30.3 ± 34.2
	54.7 ± 20.9
	Not reported
	Not reported
	Not reported
	Not reported



	De Rienzo et al. [14]
	8.3 ± 3.8
	1.4 ± 0.9
	13.3 ± 6.7
	18.7 ± 21.2
	Not reported
	17.7 ± 6.7
	6.8 ± 3.5
	1.3 ± 0.4
	1.7 ± 0.8
	6.1 ± 2.6
	1.7 ± 0.8
	13.9 ± 6.2
	14.0 ± 16.7
	Not reported
	18.3 ± 5.7
	8.6 ± 3.1
	1.4 ± 0.8
	1.7 ± 0.8



	Frego et al. [15]
	8

(4.5–11)
	1 (0.5–2)
	12 (9–16.5)
	39 (10–87.5)
	46 (28.4–69)
	22 (19.5–24)
	Not reported
	Not reported
	Not reported
	5 (3–8.5)
	1 (0–2)
	15

(11.5–20.5)
	40 (16–63)
	42.3 (39.5–59)
	23 (20.5–24)
	Not reported
	Not reported
	Not reported



	Manenti et al. [16]
	Not reported
	Not

reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported



	Pacella et al. [17]
	Not reported
	Not

reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	7.7 ± 3.3
	1.8 ± 1.0
	14.3 ± 3.9
	27.2 ± 44.5
	60.3 ± 24.5
	Not reported
	Not reported
	Not reported
	Not reported



	Patelli et al. [18]
	10.7 ± 4.7
	2.1 ± 1.2
	13.3 ± 76.2
	81.5 ± 97.8
	54.8 ± 29.8
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported







Data presented as mean ± SD or as median (interquartile range). Mo: months; IPSS: International Prostate Symptom Score; QoL: Quality of Life; Qmax: Maximum flow rate; PVR: Post Void Residual; PV: Prostate Volume; IIEF-5: International Index of Erectile Function, five items; MSHQ-EjD: Male Sexual Health Questionnaire—Ejaculatory Disfunction; PSA: Prostate Specific Antigen.
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Table 5. Mid-term postoperative surgical and functional outcomes and complications of studies on Trans Perineal Laser Ablation (TPLA) of prostate included in this review.
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	Study
	12-mo IPSS
	12-mo QoL
	12-mo

Qmax
	12-mo PVR
	12-mo PV
	12-mo

IIEF-5
	12-mo MSHQ-EjD 3 item
	12-mo

MSHQ-EjD

Bother
	12-mo

PSA

(ng/mL)
	Overall

Complication Rate

(n; %)
	Early

(<30 Days)

Complication

Rate
	Complication

Description
	Complication

Treatment
	Clavien Dindo

(n; %)





	Sessa et al. [12]
	Not reported
	Not

reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	0; 0
	0; 0
	-
	-
	-



	Cai et al. [13]
	Not reported
	Not

reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	2; 10
	2; 10
	1 urethral burn;

1 transient urine retention
	1 catheter retained for 25 days;

1 catheter retained for 28 days
	Not reported



	De Rienzo et al. [14]
	Not reported
	Not

reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	1; 4.7
	1; 4.7
	1 prostatic abscess
	1 percutaneous drainage and antibiotics
	III (4.7)



	Frego et al. [15]
	6

(4.25–7)
	1 (1–2)
	20.5

(14.25–23.75)
	30 (5–50)
	41.5

(36.25–55)
	21.5

(17.25–23.75)
	Not reported
	Not reported
	Not reported
	13; 59
	12; 54.5
	8 dysuria;

3 acute urine retention;

2 urinary tract infections
	3 catheter retained 7 more days;

2 hospitalization and antibiotics
	I (36.3);

II (22.7)



	Manenti et al. [16]
	6.2 ± 3.8
	2.1 ± 1.1
	16.2 ± 4.9
	18.8 ± 8.5
	48.12 ± 19.2
	22 ± 3
	7.7 ± 3.2
	Not reported
	Not reported
	3; 6.8
	3; 6.8
	1 prolonged haematuria;

1 orchitis;

1 bilateral prostatic abscess
	1 medical treatment for orchitis; 1 percutaneous drainage and antibiotics
	I (2.3);

II (2.3);

III (2.3)



	Pacella et al. [17]
	7.0 ± 2.9
	1.6 ± 0.9
	15.0 ± 4.0
	17.8 ± 51.0
	58.8 ± 22.9
	Not reported
	Not reported
	Not reported
	Not reported
	8; 4.9
	8; 4.9
	3 transient hematuria

3 acute urinary retention;

1 orchitis;

1 prostatic abscess
	3 catheter retained 15 more days;

1 percutaneous drainage
	I (4.3);

III (0.6)



	Patelli et al. [18]
	Not reported
	Not

reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	0; 0
	0; 0
	-
	-
	-







Data presented as mean ± SD or as median (interquartile range). Mo: months; IPSS: International Prostate Symptom Score; QoL: Quality of Life; Qmax: Maximum flow rate; PVR: Post Void Residual; PV: Prostate Volume; IIEF-5: International Index of Erectile Function, five items; MSHQ-EjD: Male Sexual Health Questionnaire—Ejaculatory Disfunction; PSA: Prostate Specific Antigen.
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