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Background: Prostate cancer is a common malignancy,
with many men on active surveillance for localized,
low-risk disease also experiencing lower urinary tract
symptoms (LUTS) from benign prostatic hyperplasia
(BPH). Water Vapor Thermal Therapy (WVTT) is a

minimally invasive BPH treatment, but its safety and
efficacy in this setting are unclear.

Case Description: We report three men with local-
ized PCa on active surveillance who underwent WVTT
for LUTS.

Conclusions: WVTT appears safe and potentially
effective in treating LUTS, especially in those with
lower-risk disease and smaller prostate volumes. Further
research is needed to confirm safety, efficacy, and optimal
patient selection.

Key Words: lower urinary tract symptoms, benign
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Introduction

Prostate cancer (PCa) is the second most common
cancer and the fifth leading cause of cancer-related
death among men worldwide.' As screening for PCa
becomes more widespread and detection methods
improve, a considerable number of patients are diag-
nosed with localized PCa. This trend underscores the
increasing importance of active surveillance, particu-
larly for those with low-risk PCa.”’
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Active surveillance aims to maintain the patient’s
quality of life (QoL) by deferring or delaying defini-
tive treatment, such as surgery or radiation therapy,
until there is evidence of disease progression.” The
American Urological Association and the American
Society for Radiation Oncology guidelines outline the
principles of active surveillance, which include reg-
ular monitoring with prostate-specific antigen (PSA)
testing, digital rectal examinations, and periodic
prostate biopsies." However, patients undergoing
active surveillance for PCa may experience moder-
ate and severe lower urinary tract symptoms (LUTS)
attributed to an accompanying large benign prostate
adenoma affecting the transition zone of the prostate,
also known as benign prostatic hyperplasia (BPH).’

Water Vapor Thermal Therapy (WVTT; The
Rezum System, Boston Scientific Corporation,
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TABLE 1. Baseline patient characteristics

Patient Age Months Gleason Risk group Past medical IPSS QoL Prostate PSA Qunax PVR BPH
(years) since PCa score history volume (ng/mL) (mL/s) (mL) medica-
diagnosis (cc) tion
usage
(Yes/No)
1 71 1.7 7 Intermediate Hypertension, 8 3 95 18.5 10.6 N/A Yes
hyperlipidemia
2 64 1.0 6 Low Hyperlipidemia 8 3 63 43 121 N/A Yes
3 68 29.1 6 Low Hypertension, 31 6 79 6.4 6.3 21.0 Yes
hyperlipidemia,

urinary retention

Note. PCa: prostate cancer; IPSS: International Prostate Symptom Score; QoL: quality of life; PSA: prostate-specific antigen;

Qmax: maximum urinary flow rate; PVR: post-void residual; BPH: benign prostatic hyperplasia; N/A: not available.

Marlborough, MA, USA) is a minimally invasive
surgical therapy (MIST) that utilizes convective
thermal energy to ablate obstructive prostatic tissue.

TABLE 2. WVTT procedural characteristics

} ) Patient Anesthesia Prostatic Prostatic Number of
WVTT has been well studied for the improvement method injec- injec- days
of LUTS in the setting of BPH." However, the role tions per  tions per  catheterized
X X lateral medial postopera-
of WVTT in the treatment of LUTS from BPH in lobe lobe tively
the setting of PCa has never been investigated. We 1 General 3 1 7
report outcomes of WVTT for the treatment of LUTS 2 Pg“fe 2 ! >
. . . ocC
secondary to BPH in a case series of three patients 3 General 2 1 7

with concurrent localized PCa on active surveillance.
Given the small sample size, our aim is to present
hypothesis-generating findings that may inform
future prospective studies.

This study was approved by the Western Insti-
tutional Review Board under protocol #11181739-1.
This study was prepared according to the CARE
case report guideline, and a CARE checklist was
provided.” Please see Supplementary Material S1 for
more details.

Cases

Three patients with BPH and localized PCa on
active surveillance underwent WVTT at DSS Urology
between January and May 2018. Pressure flow urody-
namic studies were performed in all patients before
WVTT to exclude other causes of LUTS (e.g., detrusor
overactivity, neurogenic bladder). Baseline patient
characteristics are presented in Table 1, WVTT proce-
dural characteristics are summarized in Table 2, and
WVTT outcome measures are summarized in Table 3.
Percent change in International Prostate Symptom
Score (IPSS) over time is illustrated in Figure 1. Per-
cent changes were calculated using baseline and
follow-up values.

Note. WVTT: water vapor thermal therapy.

Patient 1

Patient 1is a 71-year-old male with a past medical his-
tory of Gleason 7 PCa (intermediate risk) diagnosed
in April 2018 and on active surveillance, BPH, hyper-
tension, and hyperlipidemia who presented to the
clinic five weeks after PCa diagnosis with bothersome
LUTS that showed minimal improvement with tam-
sulosin 0.4 mg. His IPSS indicated moderate LUTS (8),
with a QoL score of 3. Prostate volume was measured
at 95 cc, PSA at 18.5 ng/mL, and maximum urinary
flow rate (Q,.x) at 10.6 mL/s. UroCuff test indicated
borderline obstruction.

The patient underwent WVTT with general
anesthesia in May 2018 without any intra- or
postoperative complications. Six needles were
injected into the lateral prostatic lobes and one into
the medial prostatic lobe. A urinary catheter was
placed postoperatively and removed after 7 days
when the patient passed his trial of void (TOV).

In June 2018 (1 month postoperative), IPSS
increased to 9 (point change: 1, percent change: 12.5%)
and QoL remained at 3 (point change: 0, percent
change: 0%). Computed Tomography (CT) scan of
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TABLE 3. Postoperative outcomes measures following WVTT

Patient IPSS percent QoL percent Prostate PSA percent
change change volume change
percent
change
1 1 month: 1 month: 0% 11 months: 8 months:
12.5% —27.4% 12.4%
8 months: 8 months: 13 months:
37.5% 33.3% 5.4%
11 months: 11 months: 41 months:
0% 0% —99.9%
41 months: 41 months:
0% 0%
2 1 month: 1 month: 0% 3 months: 8 months:
37.5% —-11.1% —34.9%
3 months: 3 months:
—87.5% —100%
8 months: 8 months:
—50% —100%
3 1 month: 1 month: 3 months: 7 months:
—19.3% —33.3% —1.3% —17.3%
4 months: 4 months: 12 months:
—74.2% —100% 23.4%
7 months: 7 months:
—96.8% —100%
12 months: 12 months:
—77 4% —83.3%
17 months: 17 months:

—38.7%

—50%

Q... percent PVR percent BPH Safety
change change medication profile
usage
(Yes/No)
8 months: N/A 1 month: Yes No adverse
—9.4% events
41 months: 8 months: Yes
29.2%
11 months:
Yes
41 months:
Yes
3 months: N/A 1 month: Yes Dysuria (14
41.3% days)
3 months: Yes
8 months: Yes
17 months: 1 month: 1 month: Yes Urinary
36.5% —100% retention (9
days),
hematuria (5
days),
sloughing (7
days)
4 month s: 4 months: Yes
361.9%
7 months: 7 months: No
385.7%
12 months: 12 months:
642.9% No
17 months: 17 months:
660.8% Yes

Note. Abbreviations: WVTT: water vapor thermal therapy; IPSS: International Prostate Symptom Score; QoL: quality
of life; PSA: prostate-specific antigen; Qmax: maximum urinary flow rate; PVR: post-void residual; BPH: benign

prostatic hyperplasia; N/A: not available.

the abdomen and pelvis and whole-body bone scan
were negative for metastasis. In January 2019 (8
months postoperative), IPSS increased to 11 (point
change: 3, percent change: 37.5%), QoL increased to
4 (point change: 1, percent change: 33.3%), and PSA
increased to 20.8 ng/mL (percent change: 12.4%). Q..
remained slow at 9.6 mL/s (percent change: —9.4%)
with minimal post-void residual (PVR) on bladder
scan. In February 2019 (9 months postoperative),
MRI of the prostate revealed a Prostate Imaging-
Reporting and Data System (PI-RAD) 5 lesion in the
inferior/anterior transition zone, a PI-RAD 4 lesion
in the mid gland peripheral zone, and possible sem-
inal vesicle involvement. In April 2019 (11 months
postoperative), transrectal ultrasound (TRUS) guided
prostate and seminal vesicle biopsy revealed Gleason
7 PCa and benign seminal vesicles, with a reduction
in prostate volume to 69 cc (percent change: —27.4%).
IPSS remained at 8 (point change: 0, percent change:

Copyright © 2026 The Authors. Published by Tech Science Press; 33(1); February 2026

0%) and QoL at 3 (point change: 0, percent change:
0%).

In June 2019 (13 months postoperative), PSA
remained elevated at 19.5 ng/mL (percent change:
5.4%) and the patient decided to start radiation ther-
apy for two months and hormone therapy with
Trelstar 11.25 mg for two years. Over the next two
years, PSA steadily decreased from 0.37 ng/mL in
September 2019 (16 months postoperative) to <0.01
ng/mL in October 2021 (41 months postoperative),
while Q,,. remained slow at 13.7 mL/s (percent
change: 29.2%) with minimal PVR, and IPSS and QoL
remained stable at 8 and 3, respectively (point and
percent changes: 0 and 0%, respectively, for both IPSS
and QoL). The patient continued tamsulosin 0.4 mg
throughout the duration of the follow-ups. In October
2021, the patient moved back to his country and was
advised to follow-up with a urologist there.
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FIGURE 1. Percent change in IPSS over time following WVTT. Abbreviations: WVTT: water vapor thermal

therapy

Patient 2

Patient 2 is a 64-year-old male with a past medical his-
tory of Gleason 6 PCa (low risk) diagnosed in January
2018 and on active surveillance, BPH, and hyperlipi-
demia who presented to the clinic four weeks after
PCa diagnosis with bothersome LUTS that showed
minimal improvement with tamsulosin 0.4 mg. His
IPSS indicated moderate LUTS (8), with a QoL score
of 3. Prostate volume was measured at 63 cc, PSA at
4.3 ng/mlL, and maximum urinary flow rate (Q,.,) at
12.1 mL/s. UroCuff test indicated obstruction.

The patient underwent WVTT with local prostate
block anesthesia in February 2018 without any intra-
operative complications. Four needles were injected
into the lateral prostatic lobes and one into the
medial prostatic lobe. A urinary catheter was placed
postoperatively and removed after 5 days when
the patient passed his trial of void (TOV). The
patient experienced dysuria for two weeks following
catheter removal.

In March 2018 (1 month postoperative), IPSS
increased to 11 (point change: 3, percent change:
37.5%) and QoL remained at 3 (point change: 0,
percent change: 0%). In May 2018 (3 months postoper-
ative), IPSS decreased to 1 (point change: —7, percent
change: —87.5%), QoL decreased to 0 (point change:
—3, percent change: —100%), and Qmax increased
to 17.1 mL/s (percent change: 41.3%) with minimal
PVR on bladder scan. TRUS of the prostate revealed
a 11.1% decrease in prostate volume to 56 cc. In

October 2018 (8 months postoperative), IPSS slightly
increased to 4 (point change: —4, percent change:
—50%) since the last visit but QoL remained at 0 (point
change: —3, percent change: —100%). PSA decreased
to 2.8 ng/mL (percent change: —34.9%). Patient was
scheduled for an interval prostate biopsy but lost to
follow-up. The patient continued tamsulosin 0.4 mg
throughout the duration of the follow-ups.

Patient 3

Patient 3 is a 68-year-old male with a past medical
history of Gleason 6 PCa (low risk) diagnosed in April
2016 and on active surveillance, BPH with a prior
transurethral microwave thermotherapy in 2007 and
GreenLight laser treatment in 2009, atrial fibrillation,
hypertension, urinary retention, and hyperlipidemia
who presented to the clinic in May 2018 with bother-
some LUTS that showed minimal improvement with
tamsulosin 0.4 mg and had been in urinary retention
for one month. His IPSS indicated severe LUTS (31),
with a QoL score of 6. Prostate volume was mea-
sured at 79 cc, PSA at 6.4 ng/mL, and maximum
urinary flow rate (Q,.) at 6.3 mL/s. UroCuff test
indicated obstruction.

The patient underwent WVTT with general anes-
thesia in May 2018 without any intraoperative
complications. Four needles were injected into the lat-
eral prostatic lobes and one into the medial prostatic
lobe. A urinary catheter was placed postoperatively
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and removed after 7 days when the patient passed his
TOV. However, the next day after catheter removal
the patient came in with urinary retention. A urinary
catheter was placed again which drained 800 cc of
clear urine. The catheter was removed 9 days later
when the patient passed his TOV again. The patient
experienced hematuria for 5 days and sloughing for
one week following catheter removal.

In June 2018 (1 month postoperative), IPSS
decreased to 25 (point change: —6, percent change:
—19.3%), QoL decreased to 4 (point change: —2, per-
cent change: —33.3%), and there was minimal PVR on
bladder scan (percent change: —100%). In September
2018 (4 months postoperative), IPSS decreased to 8
(point change: —23, percent change: —74.2%), QoL
decreased to 0 (point change: —6, percent change:
—100%), and PVR revealed 97 cc on bladder scan (per-
cent change: 361.9%). TRUS of the prostate revealed
a negligible 1.3% decrease in prostate volume to
78 cc. In January 2019 (7 months postoperative),
IPSS was 1 (point change: —30, percent change:
—96.8%), QoL was 0 (point change: —6, percent
change: —100%), PVR revealed 102 cc on bladder
scan (percent change: 385.7%), PSA was 5.3 ng/mL
(percent change: —17.3%), and the patient was able
to discontinue tamsulosin. In May 2019 (12 months
postoperative), IPSS was 7 (point change: —24, per-
cent change: —77.4%), QoL was 1 (point change:
—5, percent change: —83.3%), PVR was 156 cc (per-
cent change: 642.9%), PSA was 7.9 ng/mL (percent
change: 23.4%), and the patient remained off BPH
medications.

In October 2019 (17 months postoperative), the
patient started to experience bothersome LUTS again
(IPSS 19 [point change: —12, percent change: —38.7%],
QoL 3 [point change: —3, percent change: —50%]) and
was restarted on tamsulosin 0.4 mg. Qmax was 8.6
mL/s (percent change: 36.5%) and PVR revealed 159
cc (percent change: 660.8%) on bladder scan.

In December 2019 (19 months postoperative), the
patient underwent another WVTT procedure under
general anesthesia without any intraoperative com-
plications. Six needles were injected into the lateral
prostatic lobes and one into the medial prostatic lobe.
The patient moved across the country a few days
after the procedure and followed up at a different
institution.

Discussion

We report the first cases of off-label WVTT use to
manage LUTS secondary to BPH in men with con-
current localized PCa on active surveillance. In our

unique case series of three patients with moderate to
severe LUTS, we found that WVTT effectively treated
LUTS in two out of the three patients (Patient 2 and
Patient 3). Patient 1 experienced clinical worsening
of LUTS (>3 point change in IPSS) up to 8 months
before returning to baseline at 11 months prior to
undergoing radiation and hormone therapy. Patient 2
experienced clinical worsening of LUTS at 1 month,
followed by improvement at 3 months, that remained
durable to the last follow-up at 8 months. Finally,
Patient 3 experienced gradual improvements in LUTS
until 7 months, that remained durable to the last
follow-up at 17 months, prior to electing to undergo
a repeat WVTT. Additionally, urinary retention in
Patient 3 was able to be relieved as a result of the
first WVTT. All three patients continued their BPH
medications at their last follow-up. Nevertheless, the
safety profile in these patients aligned with prior
literature,’ with most adverse events related to the
endoscopic nature of the procedure.

Patient 1 did not experience improvements in
LUTS following WVTT, unlike Patients 2 and 3. This
may be attributed to a combination of several factors,
including Patient 1 having a higher Gleason score and
risk group (Patient 1: Gleason 7, intermediate risk vs.
Patient 2: Gleason 6, low risk; Patient 3: Gleason 6, low
risk), receiving a greater number of injections (Patient
1: 7 vs. Patient 2: 5, Patient 3: 5), having a higher
baseline PSA (Patient 1: 18.5 ng/mL vs. Patient 2: 4.3
ng/mL, Patient 3: 6.4 ng/mL), and having a larger
baseline prostate volume (Patient 1: 95 cc vs. Patient
2: 63 cc, Patient 3: 79 cc). While WVTT targets BPH
in the transition zone, it is possible that higher-risk
or higher-grade cancers may be associated with more
periurethral inflammation or tumor burden encroach-
ing on the transition zone, which could affect baseline
obstruction or limit the efficacy of tissue ablation
with WVTT. Based on these characteristics, it may be
plausible that PCa patients with low-risk PCa and
prostate volumes under 80 cc may derive the most
benefit from WVTT. However, given the limited liter-
ature on the use of WVTT to treat LUTS in men with
localized PCa on active surveillance, further research
is needed to identify the patient cohorts that may
benefit the most from this MIST. Additionally, the
role of WVTT on oncological outcomes needs to be
further investigated.

Besides WVTT, other MISTs, including prostate
artery embolization (PAE), holmium laser enucle-
ation of the prostate (HoLEP), and photoselective
vaporization of the prostate (GreenLight) have also
been investigated in treating LUTS secondary to
BPH in men with concurrent localized PCa on active
surveillance. In a retrospective study of 21 localized
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PCa patients on active surveillance, Parikh et al’
found that PAE was safe and effective for the treat-
ment of men with LUTS, with IPSS significantly
improving by a median of 12 and 14 points at 6 and
12 weeks, respectively. Furthermore, in a prospec-
tive study of 117 localized PCa patients on active
surveillance, Elsaqa et al.” found HoLEP to not only
improve LUTS, with IPSS significantly improving by
a median of 19 points by 1 year, but also reduced
the contribution of large volume adenoma to PSA
level in PCa patients, thereby better reflecting PSA
levels and reducing overtreatment in those who pur-
sued treatment after active surveillance. Finally, in a
retrospective of 71 localized PCa patients on active
surveillance, Jibara et al."” found GreenLight to pro-
vide durable relief in LUTS, with IPSS significantly
improving by a mean of 12 points by 1 year, without
adverse effects on disease progression rates. Our case
series adds to the limited literature of exploring the
use of MISTs to manage LUTS in PCa patients on
active surveillance. Of note, while definitive onco-
logic treatments such as surgery or focal therapies
may also improve LUTS, they are typically pursued
with curative intent rather than as symptom-directed
interventions during active surveillance, which is the
intended role of MISTs in this context.

This case series is not without limitations. First,
our findings are preliminary and intended to be
hypothesis-generating. We evaluated WVTT in only
three patients who had limited follow-up. Second, the
retrospective design poses constraints in data collec-
tion and analysis. Lastly, we did not evaluate sexual
function since none of the patients in our case series
were sexually active at baseline. Despite these limi-
tations, our case series offers insights into exploring
the off-label WVTT use to manage LUTS secondary to
BPH in men with concurrent localized PCa on active
surveillance, and highlights the importance of further
research in identifying specific PCa patient cohorts
that may benefit from WVTT.

Conclusion

In our case series of three patients, WVTT safely and
effectively treated LUTS secondary to BPH in two
men with low-risk localized PCa on active surveil-
lance with prostate volumes <80 cc. Notably, WVTT
also relieved urinary retention at baseline in one of
these patients. WVTT was not effective in managing
LUTS in one patient with intermediate-risk localized
PCa on active surveillance with a prostate volume
>80 cc. Given the novelty of this application, our
findings should be interpreted as exploratory and not

BABAR ET AL.

definitive, and additional studies with larger sam-
ple sizes are warranted to explore WVTT outcomes
in men with PCa, particularly to clarify whether
lower-risk disease and smaller prostate volumes are
associated with greater symptomatic benefit.
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