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Abstract

Purpose To evaluate the feasibility, safety, and short-term
(3-month) results of transperineal prostate thermal ablation
(TPTA) as a minimally invasive outpatient treatment for
benign prostatic hyperplasia (BPH).

Materials and methods A prospective nonrandomized
study of 25 patients with lower urinary tract symptoms
secondary to BPH seeking care at 2 interventional radiol-
ogy centers between March and July 2024. TPTA was
performed using a 17G radiofrequency needle with a
10-mm active tip under unconscious sedation combined
with bilateral perineal and periprostatic nerve blocks. The
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primary outcome measure was technical success, defined as
successful bilateral ablation of the prostate transition zone.
Secondary outcome measures included changes of inter-
national prostate symptom score (IPSS), quality of life
(QoL), prostate volume, intravesical prostatic protrusion
(IPP), prostate-specific antigen (PSA), post-void residual
volume (PVR), maximum urinary flow rate (Qmax), and
need for BPH medical therapy at 3 months relative to
baseline.

Results All procedures were technically successful
(100%). The median patient age was 69.4 years (IQR
54-74), and all were discharged within 3 h of the end of
the procedure. Sixteen patients (64.0%) were discharged
without a urinary catheter, and 6 patients (24.0%) reported
mild complications. At 3-month follow-up, there were
significant reductions in IPSS (79.1%), QoL score (70.3%),
prostate volume (36.9%), IPP (70.8%), PSA (54.7%), and
PVR (51.1%), whereas Qmax increased significantly
(102.3%). Twenty-four patients (96.0%) reported discon-
tinuation of medical therapy after TPTA.

Conclusion Ultrasound-guided TPTA wusing radiofre-
quency ablation is feasible and safe in the outpatient set-
ting, with significant clinical improvements after 3 months
of the procedure.

Level of Evidence Level 3 [non-randomized prospective
cohort study].
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Ultrasound-guided TPTA using radiofrequency ablation is feasible and safe in the outpatient setting, with short-term clinical
improvements comparable to those of other ablative techniques.

Keywords Ultrasound - Guided transperineal -
Ablation - Prostate - Radiofrequency - Outpatient -
Minimally invasive treatments - Benign prostatic
hyperplasia - Lower urinary tract symptoms -
Ejaculation sparing - Ultra - Minimally invasive
surgical techniques

Introduction

Transurethral resection of the prostate (TURP) and simple
prostatectomy (adenoma enucleation) are considered the
gold standard surgical interventions for the management of
benign prostatic hyperplasia (BPH) [1, 2]. However, both
procedures are associated with significant risks, including
hematuria, urethral strictures, urinary incontinence, and
sexual and ejaculatory dysfunctions, and are contraindi-
cated in patients with a high surgical risk [3-6].

To address these limitations, minimally invasive surgi-
cal therapies (MISTs) have been developed, aiming to
alleviate lower urinary tract symptoms (LUTS) with fewer
complications, reduced rates of sexual and ejaculatory
dysfunction, and shorter hospital stay, often allowing for
outpatient treatment [7]. Among these, thermo-ablative
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techniques have emerged as promising approaches for BPH
management. These methods rely on the conduction of
thermal energy into prostatic tissue to induce coagulative
necrosis, resulting in tissue destruction, shrinkage, and
subsequent symptomatic relief.

Water vapor thermal therapy (WVTT), a transurethral
thermal ablation technique utilizing radiofrequency-gen-
erated water vapor, is widely employed for prostates under
80 g. WVTT has demonstrated favorable long-term clinical
outcomes [8]. However, the procedure requires multiple
transurethral punctures and lacks real-time image guidance,
potentially leading to significant periurethral inflammation
and necessitating indwelling urinary catheterization for at
least 7 days in most patients. Reported adverse events
include a high incidence of urinary tract infections (24%),
urinary retention (33.8%), and gross hematuria (52%),
primarily due to urethral manipulation [9].

Transperineal prostate biopsy is increasingly recognized
as the new gold standard for prostate tissue sampling,
primarily due to its lower infection rates and reduced
reliance on antibiotics [10]. Building on this approach,
transperineal-guided thermal ablation has emerged as a
technique that offers improved control of ablation zones
while minimizing urethral trauma. Early feasibility and
safety studies of transperineal laser ablation (TPLA) have
shown promising results, suggesting it may be a viable
clinical alternative [11-15]. However, the adoption of
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Fig. 1 (a) Positioning of the patient and interventional radiologist during the TPTA procedure. (b) Positioning of the radiofrequency needle in
the transition zone of the prostate (arrows) via transperineal approach, relieving urethral compression

fiber-diode lasers is constrained by their high cost, limited
availability, and lack of procedural standardization [16].
The increasing availability of transperineal ultrasound
(US) equipment and the established utility of radiofre-
quency ablation (RFA) in treating benign conditions across
multiple organ systems have prompted investigations into

its application in BPH [17-21]. The present study aimed to
evaluate the feasibility, safety, and short-term (3-month)
outcomes of transperineal prostate thermal ablation
(TPTA) as minimally invasive outpatient treatment for
BPH.
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Materials and Methods
Patients

This is a prospective nonrandomized study. Approval from
Ethics Committee was obtained to conduct the evaluation
(CAAE: 74939723.1.0000.5505). Eligible participants
were all patients with LUTS secondary to BPH seeking
care between March and July 2024 at 2 interventional
radiology centers: Sao Paulo (center A) and Campo Grande
(center B). All data were collected prospectively using a
secure electronic database accessible only to authorized
researchers. This database adhered to strict standards of
confidentiality and compliance with local data protection
regulations.

Inclusion criteria were age > 45 years, moderate-to-
severe LUTS due to BPH with an international prostate
symptom score (IPSS) > 8, prostate volume > 30 mL
and < 200 mL measured by endocavitary US and/or pelvic
magnetic resonance imaging (MRI), and dissatisfaction
with medical therapy due to lack of clinical efficacy (uri-
nary obstruction symptoms not adequately relieved despite
prolonged attempts with medical therapy), intolerance to
side effects (such as hypotension or changes in sexual
function associated with the use of alpha-blockers or
5-alpha reductase inhibitors), poor adherence to treatment
(difficulties in maintaining the long-term therapeutic regi-
men due to factors such as cost or complexity of the
medication schedule), or personal preference (patients
seeking minimally invasive alternatives to preserve func-
tions such as antegrade ejaculation).

Exclusion criteria were as follows: (a) patients with
clinically suspected prostate cancer or a history of prostate
cancer, neurogenic bladder dysfunction, urethral strictures,
or bladder stones; (b) severe or unstable clinical conditions,
including inadequate cardiac, hepatic, renal, or respiratory
function that could increase procedural risk; (c) uncon-
trolled coagulation disorders, as evidenced by preoperative
laboratory tests; (d) active infections that could compro-
mise patient safety during or after the procedure; (e) con-
traindications determined by the attending physician
following a thorough clinical evaluation; and (f) patient
refusal to participate in the study or undergo the proposed
procedure.

Prior to procedure, all patients provided written
informed consent, completed the IPSS and Quality of Life
(QoL) questionnaires, were clinically evaluated for
comorbidities  (hypertension, diabetes, dyslipidemia,
smoking, and cardiovascular disease) and use of BPH
medication (alpha-blockers, 5-alpha reductase inhibitors, or
combination therapy), and underwent laboratory testing
(serum prostate-specific antigen [PSA], complete blood
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count, and coagulation tests), uroflowmetry with analysis
of maximum urinary flow rate (Qmax), and imaging (en-
docavitary US and/or pelvic MRI). Demographic data (age
and body mass index [BMI]), perioperative data (American
Society of Anesthesiologists [ASA] score and operative
time), and postoperative data (time to discharge, time to
urinary catheter removal, and presence/severity of com-
plications according to the Clavien-Dindo classification)
were also recorded.

Anesthesia Protocol

All procedures were performed under unconscious sedation
administered by an anesthesiologist using midazolam,
fentanyl, lidocaine, and propofol. Additionally, a local
nerve block was applied using 5 mL of 1% lidocaine
bilaterally to the perineal nerve, followed by an additional
periprostatic block with 5 mL of 1% lidocaine on each side
to ensure adequate analgesia during TPTA. This combined
approach was designed to maximize patient comfort and
procedural safety.

TPTA Treatment Protocol

All TPTA procedures were conducted in a dedicated
interventional radiology suite equipped with US and
anesthesia support. The environment was designed to
ensure sterile conditions and facilitate seamless intraoper-
ative imaging and patient monitoring. The outpatient nat-
ure of the procedure was supported by the availability of
sedation, real-time imaging, and post-procedure recovery
areas within the same facility.

All patients were prescribed and instructed to use the
following medications for 7 days, starting 2 days before
the procedure: levofloxacin 750 mg once daily; tamsulosin
0.4 mg once daily; and prednisone 20 mg once daily.
Dipyrone and/or phenazopyridine were prescribed postop-
eratively as needed by the patient.

After sedation, the patient was placed in the lithotomy
position (Fig. 1A) and his penis was lifted and fixed to the
abdomen to fully expose the perineum. The perineal area
was sterilized using aseptic technique, fields were placed,
and the bladder was catheterized with a 16F 3-way Foley
catheter, followed by continuous irrigation with 0.9% sal-
ine. Local anesthesia was administered to the perineal
region bilaterally (5 mL of 1% lidocaine on each side).

All procedures were performed by 2 interventional
radiologists (TFN and DS) with more than 10 years of
experience in image-guided techniques, including thermal
ablation with radiofrequency for solid organs (liver, kid-
ney, and thyroid) and percutaneous urological procedures,
such as prostate biopsies and abscess drainage. This com-
bined expertise in thermal ablation and transperineal
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Fig. 2 Ultrasound images during the TPTA procedure. (a) Transper-
ineal sagittal view showing the beginning of ablation after positioning
the radiofrequency probe (arrows) in the transition zone of the left
lobe of the prostate (red dashed circle), with the production of a small

approaches was essential to ensure the safe and precise
execution of the technique.

The Aplio A ultrasound system (Canon Medical Sys-
tems Co. Ltd, Japan) with a high-frequency transperineal
probe was used in all procedures. With the patient under
sedation, the probe was gently inserted into the anal canal,
and the prostate was analyzed in detail regarding its mor-
phology, echogenicity, capsule integrity, prostate volume,
and relationship with the bladder wall. After US docu-
mentation, the interventional radiologist inserted a
20G x 20 cm needle under transperineal US guidance and
performed bilateral perineal nerve block by injecting 5 mL
of 1% lidocaine on each side, and an additional 5 mL for
periprostatic nerve block.

A 17G RFA needle with a 10-mm active tip (Amica, HS
Hospital Service SPA, Italy) was positioned in the
anterosuperior transition zone of the prostate unilaterally
(Fig. 1B). For safety, ablation was always performed at a
distance of at least § mm from the urethra and bladder floor
to reduce the risk of stenosis, retrograde ejaculation, and
cystitis. The RFA probe was powered at 130 W and the
needle was slowly pulled caudally. The resulting tissue
vaporization permitted real-time observation of the ablated
site (Fig. 2A and B). After completing the ablation on one
side of the prostate transition zone, the procedure was
repeated contralaterally.

Treatment was considered complete when the entire
prostate transition zone bilaterally and cranially to the
verumontanum appeared hyperechogenic relative to

amount of tissue vaporization (arrowheads). (b) Axial view showing
the hyperechogenic ablated area (asterisk), with an adequate safety
margin from the urethra (U)

baseline US scan (pre-ablation). After ablation, contrast-
enhanced US was performed with left-arm intravenous
injection of 2.4 mL of a microbubble contrast agent
(SonoVue, Shanghai Bracco Sine Pharmaceutical Corp.
Ltd., Shanghai, China), followed by 5 mL of saline, to
assess morphological changes, impregnation time, and
contrast enhancement intensity and patterns in the prostate
(Fig. 3).

After the TPTA procedure, patients were transferred to
the post-anesthesia care unit and monitored for at least 1 h.
After this period, if the patient was wide awake and the
urinary catheter was free of clots, the first attempt to
remove the catheter was made. Patients remained in
recovery until they were able to void spontaneously with-
out difficulty. In patients with voiding difficulty, pain, or
urinary retention, a 16F indwelling urinary catheter was
placed again. A new attempt to remove the catheter was
scheduled for 24-48 h later or when there was significant
urinary extravasation/overflow.

For post-procedure follow-up, patients were contacted
daily by telephone and.

complications were recorded according to the Clavien-
Dindo classification. Discontinuation of BPH medical
therapy was also recorded. After 3 months, patients com-
pleted the IPSS and QoL questionnaires again and under-
went repeat PSA measurements, uroflowmetry, and
prostate US and/or MRIL
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Fig. 3 Ultrasound images of the TPTA procedure. Typical hetero-
geneous echotexture and echogenicity of the prostate on B-mode
image (a) and after contrast enhancement (c). At the end of the
procedure, B-mode image (b) showing hyperechogenic changes
compromising a substantial part of the right (areas within the
arrowheads) and left (area within the arrows) transition zone. These

Outcomes

The primary outcome measure of this study was technical
success, defined as completion of the planned ablation of
the prostate zone, with correct placement of the RFA
needle, as determined by real-time visualization of hyper-
echoic changes during transperineal US and post-procedure
confirmation with contrast-enhanced US demonstrating the
intended extent of ablation without evidence of significant
residual untreated prostate tissue. The target ablation vol-
ume was defined as bilateral involvement of the transition
zone up to the cranial level of the verumontanum, ensuring

@ Springer

changes are best noticed after administration of the contrast agent (d),
when an extensive anechoic area is noted in the central zone
bilaterally on the right (R) and left (L), characterizing the absence of
contrast medium uptake in the ablated sites, with preservation of the
peri-urethral region (U) and peripheral zone (arrows)

a safety margin of at least 8 mm from the urethra and
bladder base. Secondary outcome measures included time
to discharge, need for a urinary catheter at discharge,
complication rate, changes of IPSS, QoL, prostate volume,
intravesical prostatic protrusion (IPP), serum PSA, post-
void residual volume (PVR), Qmax, and need for BPH
medical therapy at 3 months relative to baseline.

Statistical Analysis

Data were analyzed using SPSS, version 20.0. Qualitative
variables are expressed as absolute and relative
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Table 1 Patient demographics

Characteristic N=25

Age (years), mean £ SD 694 £ 55
BMI (kg/m?), mean + SD 279 +29
ASA score < 2, n (%) 14 (56.0)
Comorbidities, n (%) 21 (84.0)
Hypertension 17 (68.0)
Diabetes 9 (36.0)
Dyslipidemia 4 (16.0)
Smoking 3 (12.0)
Cardiovascular disease 1(4.0)

No comorbidities 4 (16.0)
Preop IUC use, n (%) 2 (8.0)
Preop prostate volume (mL), mean &+ SD 927 £ 46.4
Preop PSA (ng/dL), median (IQR) 4.6 (1.9-8.4)
Operative time (min), mean £ SD 39.8 £ 134
Mild complications, n (%) 6 (24.0)
Hematospermia 3 (12.0)
Painless subcutaneous hematoma 14.0)
Transient hematuria 2 (8.0)

BMI body mass index, ASA American Society of Anesthesiologists,
Preop preoperative, IUC indwelling urinary catheter, PSA prostate-
specific antigen

frequencies. For quantitative variables, the Shapiro—Wilk
test was used to assess the normality of data distribution,
where normally distributed data are expressed as mean
(SD) and non-normally distributed data, as median (IQR).
In the baseline vs 3-month comparison, paired Student’s
t-test was used for normally distributed data and Wilcoxon
test for non-normally distributed data. For each patient, the
percentage change in the outcomes was calculated as
(outcome value at 3 months—pre-procedure value)/pre-
procedure value *100, and the results are presented as the
mean (SD) of percentage change. The level of significance
was set at 5% for all comparisons.

Results

A total of 25 patients underwent TPTA during the study
period, 12 in center A and 13 in center B. All procedures
were technically successful (100%). The median age was
69.4 years (IQR 54-74), and 14 patients (56.0%) had an
ASA score < 2. Hypertension was the most common
comorbidity, followed by diabetes. The mean (SD) BMI
was 27.9 (2.9) kg/mz. The mean (SD) prostate volume was
92.7 (46.4) mL, and the median PSA was 4.6 ng/dL. IQR
1.9-8.4). The mean (SD) operative time was 39.8 (13.4)

minutes, and all patients were discharged within 3 h of the
end of the procedure. Table 1 shows patient demographics.

Mild complications were observed in 6 patients (Cla-
vien-Dindo grade I) postoperatively. One patient developed
a painless subcutaneous hematoma in the perineal region
and scrotum, 2 had asymptomatic transient hematuria, and
3 reported hematospermia during their first sexual inter-
course. All symptoms were self-limiting and did not
require any additional care other than guidance and
observation. No patient reported anorectal abnormalities
(such as perianal pain, fecal incontinence, or procedure-
related anorectal lesions), intestinal changes (such as con-
stipation or diarrhea), urinary incontinence, erectile dys-
function, or retrograde ejaculation.

Six patients (24.0%) were discharged with indwelling
catheters. The catheter was removed 7 days after the pro-
cedure in 1 of these patients, and within 3 days of the
procedure in the other 5 patients.

Of 25 patients, 24 (93.7%) were able to discontinue
medical therapy after the TPTA procedure.

Short-term Efficacy Analysis

Of 25 patients, 3 were excluded from the short-term effi-
cacy analysis (3-month follow-up): 2 had an indwelling
urinary catheter pre-procedure, precluding analysis of IPSS
and Qmax; and 1 had previous TURP (6 years prior to the
study) and was excluded to minimize potential bias in
IPSS, Qmax, and prostate volume calculation. Table 2
shows the main preoperative characteristics of each of the
22 patients included in the efficacy analysis.

At 3-month follow-up, all 22 patients showed significant
clinical improvement, with a reduction in IPSS (79.1%)
and QoL (70.3%) scores relative to baseline. There were
significant reductions in prostate volume (36.9%), PVR
(51.1%), TIPP (70.8%), and PSA levels (54.7%), whereas
Qmax increased significantly (102.3%) (Table 3).

Of 22 patients included in the efficacy analysis, 21
(95.4%) reported discontinuation of medical therapy; only
1 continued to use alpha-blockers.

Discussion

BPH is a major global health concern that imposes sub-
stantial economic burdens on healthcare systems world-
wide [22]. Although TURP and surgical prostatectomy are
considered the gold standard treatments, they are associ-
ated with notable drawbacks. In younger and healthier
patients, these interventions often lead to ejaculatory and
sexual dysfunction, while in older individuals with higher
comorbidity burdens, the requirement for general

@ Springer
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Table 3 Outcomes after 3 months of treatment

Outcome

Baseline n = 22

3 months n = 22

% change (mean & SD) p
Prostate volume (mL), mean £+ SD 96.1 + 48.4 60.7 + 30.3 -36.9 + 9.9 < 0.001*
PVR, median (IQR) 33.5 (24.0-54.3) 13.5 (10.0-21.3) -51.1 £ 319 < 0.001%*
IPP (mm), median (IQR) 5.0 (1.8-14.8) 0.5 (0-7.3) -70.8 £ 26.8 < 0.001%*
PSA (ng/dL), median (IQR) 5.05 (1.54-8.06) 2.05 (0.90-4.20) -54.7 £ 15.3 < 0.001%*
IPSS, median (IQR) 18.5 (14.0-30.3) 4.0 (2.0-5.0) -79.1 £ 13.7 < 0.001%*
QoL, mean + SD 4.1+ 1.1 1.1 £0.5 -70.3 £ 11.5 < 0.001*
Qmax, mean + SD 85 +2.0 163 £ 2.0 102.3 £ 55.5 < 0.001*

PVR post-void residual volume, /PP intravesical prostatic protrusion, PSA prostate-specific antigen, /PSS international prostate symptom score,

QoL quality of life, Omax maximum urinary flow rate
*Paired Student’s t-test
**Wilcoxon test

anesthesia, prolonged hospitalization, and potential post-
operative complications pose additional challenges.

The ideal minimally invasive treatment for BPH should
be widely accessible, cost-effective, and associated with
minimal complications. Furthermore, it should exert min-
imal disruption to patients’ daily routines and possess a
short learning curve to facilitate widespread adoption by
healthcare providers.

Strategies aimed at reducing prostate parenchymal vol-
ume without necessitating tissue removal are primarily
achieved through embolization or thermal ablation tech-
niques. Prostatic artery embolization (PAE) is a relatively
recent addition to the American Urological Association
(AUA) guidelines [23] and offers several advantages,
including its feasibility as an outpatient procedure and the
ability to be performed under local anesthesia. However,
PAE presents certain limitations, such as high costs, radi-
ation exposure, requirement for advanced angiographic
equipment with computed tomography capabilities, which
are not universally accessible, and a steep learning curve
for interventional radiologists [24-27].

WVTT, such as the Rezum® system, has demonstrated
excellent long-term outcomes, with reintervention rates
reported to be below 5% at 5 years of follow-up. However,
the procedure involves urethral manipulation, which
necessitates the use of an indwelling urinary catheter for a
minimum of 7 days postoperatively. Additionally, patients
often experience moderate-to-severe dysuria during the
first 30 days following the procedure [8, 28].

Percutaneous ablation of the prostate via the transper-
ineal approach has the potential to combine the favorable
outcomes observed with the Rezum® system while elimi-
nating urethral manipulation, thereby offering a more
comfortable postoperative recovery for patients. This
approach was first described by Patelli in 2017 with laser

(TPLA), and its safety and efficacy were further evaluated
in several studies [14, 16, 29-31]. Recently, Patelli pub-
lished long-term efficacy results of 40 patients undergoing
TPLA, reporting only 2 mild complications and sustainable
clinical improvement [32]. The transperineal approach is
safe, with lower infection rates than in endorectal prostate
biopsies, being recommended as the method of choice in
some guidelines [10]. Another potential advantage of the
transperineal approach is its applicability in patients with
urethral abnormalities, penile prostheses, or a history of
pelvic irradiation. Additionally, it minimizes the risk of
perioperative urethral injury, further enhancing its clinical
utility.

Our study yielded comparable findings, with only mild
complications (Grade I) observed, none of which caused
significant patient discomfort or necessitated additional
medical intervention. Notably, no cases of sexual dys-
function or retrograde ejaculation were reported by the
participants.

Although this study does not specifically address cost
analysis, numerous investigations have highlighted the
significant economic benefits of ablation procedures com-
pared to surgical resections, particularly in the manage-
ment of both benign and malignant diseases [33-36].
Globally, healthcare costs exhibit substantial heterogeneity
and are influenced by multifactorial dynamics. For exam-
ple, Pacella et al. [37] estimated the cost of a single laser
fiber for transperineal prostate treatment at approximately
€800, with 3-4 fibers typically required per procedure,
amounting to a total cost of €2,400—€3,200 per patient.
Conversely, Ayoub et al. [34] reported the average cost of a
single RFA probe to be approximately $1,249. The cost of
RFA probes used in thyroid procedures is comparable to
that of probes used in prostate ablation, with only one
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probe required per patient, making it a cost-effective
alternative in specific clinical scenarios.

However, laser ablation has certain limitations, includ-
ing the lack of standardized fiber designs and inadequate
control of heat dispersion [11], which restrict its wide-
spread use, particularly in low- and middle-income coun-
tries. Furthermore, comparative studies evaluating laser
ablation and RFA in patients with thyroid nodules have
demonstrated the superiority of RFA in achieving greater
reductions in thyroid nodule volume [38].

Our technique has been shown to be safe when per-
formed in an outpatient setting, aligning with the well-
documented observation that outpatient procedures are
generally more cost-effective than inpatient care. This cost
efficiency is primarily attributed to reduced facility and
staffing requirements inherent in outpatient care.

Our 3-month assessment of secondary outcome mea-
sures showed meaningful clinical improvement, with sig-
nificant reductions in IPSS (79.1%), QoL score (70.3%),
prostate volume (36.9%), IPP (70.8%), PSA (54.7%), and
PVR (51.1%), as well as a significant increase in Qmax
(102.3%). We also highlight that 24 patients (96.0%) were
able to discontinue medical therapy after the TPTA pro-
cedure. These values are comparable to those reported in
the first TPLA study and superior to the short-term results
after PAE, where prostate volume reduction and clinical
improvement usually occur later [11, 39].

This study has several limitations, including the lack of
a control group, which limits direct comparisons with other
techniques or treatments, and a small cohort size with
limited follow-up. As an initial study, our objective was to
assess feasibility, safety, and short-term clinical efficacy,
which justifies the smaller sample size. While no formal
power calculation was performed, we believe that the
sample size was appropriate to identify preliminary trends
in efficacy and safety, as well as to provide essential data to
guide future studies with larger sample sizes and more
robust designs, including randomized trials, to confirm and
expand our findings. Regarding the follow-up period, the
primary focus was to explore immediate and short-term
outcomes (3 months), providing a solid foundation for
subsequent investigations. Long-term studies are planned
to evaluate the durability of clinical effects and outcomes
over extended periods. Furthermore, certain procedural
aspects require further investigation, such as determining
the optimal power settings, evaluating the feasibility of
performing the procedure without urinary catheterization,
and validating the long-term clinical benefits. Additionally,
appropriate patient selection criteria need to be established
to optimize outcomes and ensure the procedure’s efficacy
and safety.
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Conclusion

US-guided TPTA using RFA has been demonstrated to be a
feasible and safe procedure in an outpatient setting. It
provides short-term clinical improvements comparable to
those of other ablative techniques, such as TPLA and
Rezum.
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