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Abstract

Benign prostatic hyperplasia (BPH) is a common condition among aging
men, often leading to lower urinary tract symptoms (LUTS) of varying
severity. Both medical and surgical treatments for BPH can negatively impact
sexual function, affecting patients' overall quality of life. This has highlighted
the need for minimally invasive interventions that minimize sexual side ef-
fects. Rezum, a water vapor therapy, has gained popularity in managing BPH
and LUTS due to its proposed potential to preserve sexual function. This
scoping review examines the impact of Rezum therapy on sexual function in
patients treated for BPH. The review was conducted following the Joanna
Briggs Institute (JBI) methodology for scoping reviews. A comprehensive
search was performed using the PubMed and Scopus databases up to August
2024. Articles were included if they involved patients treated with Rezum for
BPH and reported the effect of Rezum on sexual function using validated
scoring tools. A total of 15 studies encompassing 2,425 patients, met the
inclusion criteria. Erectile function was assessed in all studies using the
International Index of Erectile Function (IIEF) scores. Of these, seven studies
reported no significant changes in erectile function scores, six demonstrated
improvements, and two reported a significant decline. Ejaculatory function
was evaluated using the Male Sexual Health Questionnaire (MSHQ). The
MSHQ-Bother score was reported in seven studies, with three indicating
improvement and none reporting deterioration. The MSHQ-Function score
was reported in eight studies, with only one study reporting a decline, while
the remaining studies found no significant changes. In conclusion, Rezum
therapy for managing BPH shows favorable outcomes for sexual function or,
at the very least, does not negatively impact it. These findings can guide
patient counseling, especially for those seeking to preserve ejaculation.
Further research is needed to compare Rezum with other treatment options
regarding sexual function.
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1 | INTRODUCTION

Benign prostatic hyperplasia (BPH) is a prevalent condition
among aging men, characterized by the proliferation of
smooth muscle and epithelial cells within the prostate[1’3].
BPH affects approximately 210 million men globally, mak-
ing it one of the most common conditions in older men!?,
The prevalence of BPH increases significantly with age, with
studies showing a prevalence of 8%, 50%, and 80% in the
fourth, sixth, and ninth decades of life, respectively[E”G]. In
the United States, BPH is the most common benign tumor
in men, affecting an estimated 50% of men between the
ages of 51 and 60 years, and up to 90% of men over 80 years
old™. Similarly, in Europe, BPH prevalence is reported to be
around 60% in men aged 60-69 years. In Asia, studies have
shown that BPH affects approximately 26% of men aged
40-79 years, with increasing prevalence in older age
groups'®,

The progression of BPH often leads to the develop-
ment of lower urinary tract symptoms (LUTS) of varying
severity[S]. Clinical BPH is defined by the presence of at
least three of the following criteria: (1) moderate to severe
LUTS, (2) an enlarged prostate, and (3) decreased maxi-
mum urinary flow rate Q). Men typically seek
medical attention for BPH when symptoms significantly
disrupt their quality of life (QoL). The pathophysiology of
LUTS shares similarities with erectile dysfunction (ED),
and substantial evidence supports the relationship
between LUTS and ED!°*%!, Most of the data linking LUTS
and ED suggest that LUTS impairs the overall QoL and
that low QoL contributes to or causes ED*%, Additionally,
studies demonstrate that the IPSS score is an independent
risk factor for EDM, Furthermore, the biological inter-
relationships between ED and LUTS are supported by four
leading theories: decreased or altered nitric oxide syn-
thase/nitric oxide levels, autonomic hyperactivity affecting
prostate growth and ED, increased Rho-kinase and en-
dothelin activity, and prostate and penile ischemia. Each
of these mechanisms has varying degrees of supporting
evidence, suggesting a biologically plausible connection
between the two conditions™. These biological connec-
tions not only underscore the interrelationship between
ED and LUTS but also highlight how treatment strategies
for BPH, whether medical or surgical, often impact sexual
function. For instance, medical treatments using alpha-
blockers or 5-alpha reductase inhibitors may cause sexual
dysfunction, including ED, ejaculatory dysfunction (EjD),
and decreased libido!'”. Similarly, surgical treatments for
BPH are associated with sexual dysfunction, predomi-
nantly manifested as EjD, mainly retrograde ejaculation,
and to a lesser extent, ED!®!,

The negative impact of BPH treatment on sexual func-
tion underscores the need for minimally invasive inter-
ventions that minimize sexual side effects while effectively
alleviating LUTS and bladder outlet obstruction. The Rezum
system, which uses convective heat transfer based on the
thermodynamic properties of water, has shown promise in

this regard[lg]. Rezum was found to produce significant,
rapid, and durable responses in the management of bladder
outlet obstruction due to BPH and a wide range of ages,
prostate volumes and morphologies, and severity of
LUTS?*%2, This efficacy was associated with evidence that
Rezum treatment preserves sexual function®?¥, Rezum
preserves sexual function by reducing excess prostate tissue
without damaging the nerves involved in ejaculation and
erectile function. In contrast, surgeries like transurethral
resection of the prostate (TURP) can lead to sexual dys-
function if the neurovascular bundles are damaged,
potentially causing retrograde ejaculation and in fewer in-
stances erectile issues®,

Despite the growing use of Rezum for BPH treatment,
particularly for reducing prostate volume and improving
urinary syrnptoms[23], there is a notable need for compre-
hensive research on its long-term effects on sexual function.
Most studies focus on procedural success and urinary
outcomes, leaving a gap in understanding its impact on
sexual health. This review aims to fill that gap by evaluating
available evidence on sexual function post-Rezum, provid-
ing a more complete perspective on its benefits and
potential drawbacks in BPH management.

2 | METHODOLOGY

2.1 | Scoping review search strategy

The scoping review was conducted following the Joanna
Briggs Institute methodology for scoping reviews!?®, The
comprehensive search was performed through the
PubMed and Scopus databases from inception until
August 2024, and the search strategy was developed in
collaboration with the institute's librarian to optimize
the search terms and ensure comprehensive coverage of
the relevant literature. The search included keywords
and advanced text search terms, such as Rezum OR
water vapor therapy of prostate, OR water vaporization
of the prostate. The search was limited to articles pub-
lished in or translated into English.

Two authors independently screened and evaluated the
articles according to the inclusion and exclusion criteria.
Any disagreements were resolved through discussions with
senior authors until a consensus was reached.

2.2 | Inclusion and exclusion criteria
Our study selection was guided by the following
PICO question: “For patients with benign prostatic
hyperplasia (Population), how does treatment with
Rezum (Intervention) impact sexual function
(Outcome) compared to no treatment or alternative
BPH treatments (Comparison)?”

The inclusion criteria were: (a) studies of patients
treated with Rezum for BPH, (b) studies reporting the



UroPrecision

|29

effect of Rezum on sexual function using validated
scoring tools such as the International Index of Erectile
Function (IIEF), either the 15-item questionnaire
(ITEF-15) or the 5-item modified version (IIEF-5), as well
as the Male Sexual Health Questionnaire (MSHQ), (c)
no restrictions on age or prostate size, and (d) publi-
cations in English or translated into English.

The exclusion criteria included: (a) duplicate reports
(including those containing the same patients' infor-
mation), (b) studies with insufficient data, (c) studies
reporting subjective descriptions or self-reported out-
comes without the use of validated scales of sexual
function, (d) case reports, reviews, comments, and
editorials, and (e) animal studies.

2.3 | Data extraction

The authors extracted variables such as the number of
patients, demographics, and sexual function were assessed
using validated tools, specifically the International Index of

Erectile Function (IIEF) for erectile function and the Male
Sexual Health Questionnaire (MSHQ) for ejaculatory
function. The IIEF-15 and IIEF-5 versions were used,
depending on the study, with scores ranging from 0 to 30,
where higher scores indicate better function. The ejacu-
latory function was assessed with the MSHQ-Bother and
MSHQ-Function scores, which evaluate patient satisfac-
tion and ejaculatory performance. Data were extracted on
baseline and post-treatment scores, with attention to sig-
nificant changes reported in the studies.

3 | RESULTS

3.1 | Literature search

Our initial search yielded a total of 462 articles. Title and
abstract screening were performed on 100 articles after
the removal of duplicates, non-English articles, non-
human articles, editorials, case reports, comments, and
reviews. A total of 41 studies were eligible for full-text

| : -
2 | Articles identified (n = 462) Articles excluded (n = 176)
_L.::) - PubMed (}’l — 376) . - Dupllcate (n = 175)
§ - Scopus (1 = 86) - Non-English articles (n = 1)
Articles after removal of non-human Articles excluded (1 = 186)
articles, editorials, case reports, P! - Study design and population (1 = 186)
comments, and reviews (n = 100)
l Articles excluded (n = 59)
& Articles after abstract and title . .
= . —| - Not reporting sexual function
g screening (n =41)
g outcomes (n = 25)
- Wrong treatment modality (n = 34)
Articles excluded (n = 26)
- No scores used in sexual function
Articles after full text screening (n = 15) ’ reporting (n = 14)
- Same population (n = 6)
- Wrong study design (n = 6)
B
= Articles included in the scoping review
2 | =15

FIGURE 1

Flowchart for the articles' selection process for the scoping review.



3o|

UroPrecision

screening, of which 15 articles were selected for this
scoping review, as illustrated in the scoping review
flowchart (Figure 1).

3.2 | Characteristics of the included

studies

The studies included in this review were conducted
between November 2016 and July 2024. A total of
15 articles were included, comprising nine prospective
studies and six retrospective studies. The combined total
of patients across these studies was 2425, with individ-
ual study populations ranging from 20 to 461 patients.
The follow-up duration across the studies varied widely,
ranging from 6 months to 60 months.

3.3 | Patient demographics

The patient demographics across the included studies
show variability in age. Of the total studies, 11 reported
mean ages, which ranged from 61.2 years to 67.5 years,

with standard deviations between 6.0 years and
11.9 years, indicating some variability in the age distri-
bution of the participants. Additionally, four studies
provided median ages, with a notable report of a median
age range between 63 years and 69.2 years and an in-
terquartile range of 41-88, reflecting the age diversity
within the study populations.

3.4 | Erectile function

Erectile function at baseline and after the Rezum pro-
cedure was assessed using the International Index
of Erectile Function (IIEF)-15 or the modified IIEF-5
across the included studies. Seven studies reported no
significant difference in erectile function scores post-
procedure. However, six studies observed significant
improvements in erectile function, while two studies
noted a significant decrease. The follow-up duration
across the studies varied widely, ranging from 6 months
to 60 months. Table 1 provides a detailed summary of
the baseline, and post-Rezum erectile function scores
reported in the included studies.

TABLE 1 Baseline and follow-up erectile function evaluation by either IIEF-15 or IIEF-5 scores.
Last Baseline Follow up
follow up
Author Year n® (month) n IIEF n IIEF p value®  Comments®
Dixon et al.*” 2016 65 24 31 11.8+ 124 31 155115 0.006 Significant increase
Roehrborn et al.?® 2017 136 24 71  229+73 71 21.8+87 0.2068 No significant change
Alegorides et al.”*®! 2020 62 12 37 19+6 37 194 £56 0.54 No significant change
Siena et al.?”! 2021 135 6 135 20 (16-22)° 135 235 0.04 Significant increase
(21-25.5)°
McVary et al.B! 2021 136 60 65 238+6.8 65 21.0 £10.2 0.0158 Significant decrease
Fernandez-Guzmén 2021 137 12 67 15.07 +84 11 14.29 + 8.2 0.783 No significant change
et al.l®2
Whiting et al.l3! 2022 461 12 99 16.5 + 8.4 99 18+8.1 0.0222 Significant increase
Elterman et al.®" 2022 299 12 37 513 37  529+19.0 0.362 No significant change
Elterman et al.l*% 2022 83 12 64  40.7 +21.0 15 57.1+17.6 0.18 No significant change
Campobasso et al.[*®) 2022 262 12 262 174 £65 262 172+74 0.964 No significant change
Ghahhari et al.®” 2022 84 18 84 176 + 7.1 84 22+35 0.045 Significant increase
Schwartzmann et al.®! 2023 102 24 69 23 (20-43)° 38  20.5(18-22)° <0.05 Significant decrease
Cindolo et al.’”! 2023 352 12 352 20 (16-22)° 352 21 (18-23)° <0.001 Significant increase
Nguyen et al.[*"! 2024 20 6 20 46 (7.4)° 20 48 (10.3)¢ 0.063 No significant change
Hawks-Ladds et al.*!! 2024 91 48 30 17 30 28 (18.3-30)° 0.01 Significant increase
(11.8-29.3)°

Abbreviations: IIEF, International Index of Erectile Function; IQR, interquartile range.

Total number of patients in the article.

The p value for the change between baseline and follow-up.
“Median and IQR

9Median and standard error.

°Increase indicates improvement.
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3.5 | Ejaculatory function

Ejaculatory function before and after the Rezum
procedure was assessed using the Male Sexual Health
Questionnaire (MSHQ)-Bother and MSHQ-Function
scores across the included studies. Regarding MSHQ-
Bother, it was reported in seven articles; three of
these studies reported significant improvement,
while the remaining four showed no significant
change. In contrast, eight articles reported on MSHQ-
Function, with seven showing no significant differ-
ence and only one study reporting a significant
worsening in ejaculatory function post-Rezum.
Table 2 provides a detailed summary of the base-
line, and post-Rezum ejaculatory function scores
reported in the included studies.

4 | DISCUSSION
Although TURP is still considered the gold standard for
surgical treatment of LUTS/BPH, sexual dysfunction,
including ejaculatory and ED are reported complica-
tions of this procedure[42’43]. The recent introduction
and implementation of ultra minimally-invasive treat-
ments (UMIST) aim to fill the current gap between pa-
tients' QoL—especially in terms of sexual function—and
functional outcomes. These treatments may provide the
opportunity to tailor the management of BPH by con-
sidering specific patient- and prostate-related factors,
following the principles of personalized medicine!**..
uMIST mainly Rezum, UroLift, Aquablation, and Pros-
tate Artery Embolization have minimal impact on pa-
tients' sexual function, particularly in preserving ejacu-
lation, making them reasonable options for patients who
prioritize maintaining ejaculatory function while seeking
fast and effective relief from LUTS!"***!. This article re-
views the literature on the effects of Rezum on sexual
function to aid in treatment decision-making. As Rezum
gained popularity in the management of BPH and LUTS,
it has shown proven efficacy in improving symptoms
and urine flow, offering favorable outcomes compared
to more invasive procedures and even medications!*®!.
Traditionally, surgical treatments for BPH, such as
TURP and laser enucleation, have been associated with
the risk of ejaculatory dysfunction®**"¢!, Intraoperative
damage or disruption to the anterograde ejaculation
mechanism including the bladder neck, external
sphincter, and the neurovascular bundles during these
procedures can result in retrograde ejaculation, where
semen enters the bladder instead of being expelled
normally[25’49]. The rate of retrograde ejaculation after
TURP, the gold standard treatment of BPH, is approxi-
mately 70%-90% and is associated with considerable
bother!**??!, On the other hand, studies have showed
that antegrade ejaculation is preserved in 96.6% of the
patients after the Rezum procedure[‘%]. In our review, we

found that Rezum has no effect on ejaculatory function
measured with MSHQ-Function?"2%34:36:38401 44
MSHQ-Bother[31’34'36’38]. Nevertheless, three articles re-
ported improved MSHQ-Bother score? % and only
one article reported worsening in MSHQ-Function[?’”.
The favorable outcomes of Rezum on ejaculatory func-
tion were maintained for a long duration of up to 5
years[?’”. These results could be attributed to the
mechanism of how Rezum treats an enlarged prostate
while preserving the bladder neck and minimal or no
risk of causing damage to the nerve responsible for
maintaining antegrade ejaculationlss], which might be
compromised in another prostate cavitary technique
such as TURP or laser enucleation'®”’,

In terms of erectile function, which is a critical
component of sexual outcomes post-BPH treatment, it
can be affected by medications used to relieve LUTS!'”!
or as a complication of surgical interventions!?>°%2,
Although a low rate of ED is reported with procedures
like TURP and laser enucleation!'®, the impact on pa-
tients' QoL is significant. Our review found that Rezum
therapy had no negative effect on erectile function in
seven studies?®2%%234-36401 "\vith four studies even re-
porting significant improvement!?7303%37:3941 " Hoy.
ever, among these studies, only one article reported no
significant changes in the use of ED medications
from baseline post-Rezum[4”, while the others did not
comment on the use of ED medications!®*3*3739,
The mechanism of Rezum, in which the collagenous
pseudocapsule of the adenoma acts as a barrier to the
convective vapor, allows for targeted treatment of
obstructive nodules while minimizing nerve injury. This
may account for its minimal impact on erectile
function®?,

On the other hand, two studies did report a decline
in ITEF scores post-Rezum[Sl’?’S]. McVary et al. found that
while there was an overall decrease in IIEF scores,
subjects with normal erectile function at baseline ex-
perienced minimal changes over 5 years, whereas those
with pre-existing ED showed a slight, clinically
insignificant decline®!. The gradual decline in sexual
function over time possibly reflects the para-aging pro-
cess®™, as the significant decrease was evident with
longer follow-up durations!®"%%],

The outcomes of Rezum on erectile function found
in our review align with the broader body of published
literature regarding the effect of surgical treatments for
BPH on erectile function. The impact of these treat-
ments is inconsistent, with some studies showing
improvement, others reporting worsening, and the
majority indicating no significant changes, as reported
by Soans et al. in his systematic review!®®!. This varia-
bility underscores the complex nature of the relation-
ship between surgical interventions, the patho-
physiology of BPH, and erectile function, influenced by
factors such as patient characteristics and surgical
technique.



UroPrecision

32

“I0LId PIEpUR)S PUE UBIPAIN,

YOI Pue UBIPIA,

“UONOUN UL SUIIAP B SIIBIIPUI ASEAINA(,,

‘JuawaA0Idul S3)BIIPUI ASBAIIA(T,

“dn-mojoy pue surfeseq usaMIaq dFUBYD Y 10§ AN[eA d BT,

*aponIe oy ur syuened jo Iequunu [eI0],,

‘uonduUNJ-aIreuuonsand) YIeaH [enxas o ‘d-OHSIA 19Ylog-a1reuuonsang) yi[eaH [enxas afeN ‘d-OHSIN ‘98ue1 snienbisjur 4 :sUONLIAIqQY

a8ueyd
JueOyrusts oN 1970 (T 11 0T J8°0) 11 0c - - - - - -
adue aduey
Juedyrudis oN G0'0<  H(€1-2)2T 6  L(2I-%) S6 9€ JuedyIusis oN S0°0< o(1-0) T 6 LFT1)SC 9¢
a8ueyo J8ueyd
yuedyruss ON 60 0% F 10T ST GEFS8 0S yuedyIudis oN 1 CTFET ST ST*8T 0S
adued aduerd
jueoyrusis oN 196°0 VFV6 LS G'6 L€ juedyIUSIs ON 2L6'0 FIF9T L€ L1 LE
9SeaIIP aduer
Juedoyrudls - $000°0 SYFF8 €9 0€FCOI €9 yuedyIudis oN ¥61°0 LTF9T €9  9TF6T €9
a8ueyd 9SBaIdap
yueoyrusis oN 950°0 GEF Ol 61 TS¥6L 61 yueoyrusis 800°0 TT¥60 61 LT1¥FCT 61
adue 9SBAIDIP
jueoyrudis ON  109€°0 YPFI6 0L 0EF96 0L Juedyrudig 8110°0 LTF LT 0oy 91FceC o
a8ueyo 9SBaIddp
yuedyruss ON ¥€20 8V FL 8 TSFOY 8 yueoyrusIs G€0°0 G0 F80 8 TTFOT 8
kuGQEEQU n@-——ﬁ.a d 9102S u 9J102S u SSiuduIuo) a®=—ﬂ> d 9J02S u 9JI02S u
d-OHSIN d-OHSIN 4-OHSIN 4-OHSIN
dn mojgog aurPseg dn mogjog aurfaseq

uondung-OHSI

1yPog-OHSIN

¥e

cl

¢l

09

cl

¥c

ve

(sypuowr) dn
Mmofjoj Ise

0¢

<0l

€8

66¢

9€1

29

9€1

<9

's2100s J-OHSIN Pue g-OHSIAN Aq uonenyeas uonounj Aroyemoefse dn-mofjoy pue

or T8 3@ uaAnSN

_wm_.ﬁm »
UUBWZ)IBMUDS

[gg) TE 10 URULIANH

€] ‘Te 39 uewIdl g

(el T8 30 ATe \OIN

(6] T8 1@ SapII0SaTy

(g2 T8 30 UI0QIYR0Y

221 T8 39 UOXIQ

1ealk ‘oymy

ouljesed ¢ HTAV.L



UroPrecision

|33

With the availability of multiple treatment options
for managing BPH, the decision-making process for
patients has become increasingly complex. Choosing
the most appropriate therapy requires careful consid-
eration of each patient's specific needs, treatment goals,
and potential side effects, particularly in preserving QoL,
including sexual function. Some patients might accept a
reduction in treatment efficacy to preserve ejacula-
tion****!. In our review, we found that Rezum is asso-
ciated with favorable and durable effects on sexual
function, which can significantly aid in patient care
planning, especially given the variety of treatment
options available for BPH.

4.1 | Limitations and strengths
There are several limitations to this scoping review. The
studies included in this review varied significantly in
patient demographics, treatment settings, and follow-up
periods, ranging from 6 months to 60 months. This
heterogeneity may impact the reliability and general-
izability of the findings. Variations in patient age, pros-
tate size, and comorbidities could influence treatment
outcomes. Additionally, differences in the length of
follow-up may lead to inconsistent reports of long-term
effects, particularly in sexual function. Future studies
should aim for more standardized patient populations
and extended follow-up periods to provide a clearer
understanding of Rezum's long-term impact on sexual
function. Publication bias may also affect the evaluation,
as studies with unfavorable results are less likely to be
published. Additionally, there are no direct comparisons
of Rezum's sexual outcomes with other treatments like
TURP or uMIST options such as Urolift or needle abla-
tion. Declining patient follow-up and inconsistent re-
porting on sexual outcomes further limit the reliability of
the findings. Furthermore, there are potential influences
of confounding factors, such as the concurrent use of
medications like 5-alpha reductase inhibitors, which are
known to affect sexual function. These medications may
independently contribute to erectile dysfunction or eja-
culatory dysfunction, complicating the interpretation of
the effects attributed solely to Rezum therapy. Future
studies should control for the use of such medications to
provide a more accurate assessment of the direct impact
of Rezum on sexual function. Lastly, reliance on pub-
lished works may exclude ongoing or unpublished
research, reducing the comprehensiveness of the review.
Despite these limitations, the scoping review offers
an insightful summary of the state of the research on
sexual dysfunction after BPH treatment with Rezum. It
methodically lays out the available data, highlighting
areas that still need research and any gaps in the body of
knowledge. Because of the review's wide inclusion
criteria, different study designs and populations are
thoroughly analyzed, providing readers with a full

overview of the subject. The review also emphasizes
how crucial it is to treat sexual function as a primary
endpoint for BPH patients since this can guide future
research paths and clinical practice.

4.2 | Future directions

As we look to the future of BPH management, we need
to move from the narrow focus on relieving obstruction
and improving LUTS to a holistic approach that takes
into consideration the patient's QoL, with sexual func-
tion as a major component in the management of BPH.
The development of new uMISTs like Rezum, Urolift
and Aquablation has challenged traditional treatments
like TURP. Unfortunately, most of the published litera-
ture has focused on the efficacy of these treatments
regarding relieving obstruction and LUTS, while evalu-
ating the effects on sexual function as secondary out-
comes. More precise research is needed to compare the
available treatment modalities and sexual outcomes
using objective scores to improve the understanding
and generalizability of results.

Nevertheless, with the development of more mini-
mally invasive therapies offering patients greater choices
and better outcomes in managing BPH, there is a
growing need for precise research to help urologists
apply patient-centered medicine effectively in BPH
management.

5 | CONCLUSION

In this review, Rezum therapy for managing BPH and
resultant LUTS is found to have significant and durable
favorable outcomes on sexual function, or at the very
least, it does not negatively impact it. These findings can
aid in counseling patients, especially those who wish to
preserve ejaculation, on the most suitable treatment
modality. Future research is necessary to compare the
effects of Rezum on sexual function with other treat-
ment modalities, to further validate its benefits and es-
tablish it as a preferred option in BPH management.
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