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Abstract

Obijective: The aim of the study is to investigate improvements in lower urinary tract symptoms in men with benign prostatic hyperplasia
(BPH) treated with prostatic Aquablation.

Materials and methods: \We performed a literature search of clinical trials using the MEDLINE, Embase, and Cochrane Library data-
bases and retrieved published works on Aquablation for the treatment of BPH up to August 2021. Unpublished works, case reports,
conference proceedings, editorial comments, and letters were excluded. Risk of bias was assessed using the ROBINS-I tool. Raw
means and mean differences were meta-analyzed to produce summary estimates for pre- versus post-International Prostate Symptom
Scores, maximum flow rate, and male sexual health questionnaire value changes. An inverse-variance weighted random effects model
was used.

Results: Seven studies were included in this review (n = 551 patients) that evaluated various urological parameters. At 3 months, the
International Prostate Symptom Scores raw mean difference from baseline was —16.475 (95% confidence interval [Cl], —15.264 to
—17.686; p < 0.001), with improvements sustained for 12 months. Similarly, maximum flow rate improved by +1.96 (95% CI, 10.015
to 11.878; p < 0.001) from pre to 3 months postoperatively. In addition, the male sexual health questionnaire change pooled effect size
was —0.55 (95% Cl, —1.621 to 0.531; p = 0.321) from preintervention to postintervention at 3 months. Meta-analyses of some outcomes
showed large statistical heterogeneity or evidence of publication bias.

Conclusions: Aquablation seems to improve lower urinary tract symptoms in men with BPH while providing relatively preserved sexual

function. Further research is required to confirm these preliminary results.
Keywords: Benign prostatic hyperplasia; Prostate; Aquablation; Meta-analysis

Lower urinary tract symptoms (LUTS) secondary to benign pros-
tatic hyperplasia (BPH) are estimated to affect up to 30% of men
in Europe older than 50 years, presenting as moderate to severe uri-
nary tract symptoms.!'! Up to 30% of patients are refractory to
nonsurgical therapy, as unsatisfactory improvements in their LUTS
lead them to require surgical intervention.” Transurethral resection
of the prostate (TURP) remains the criterion standard for treating
LUTS, with significant and reliable results.*! However, TURP is asso-
ciated with long-term morbidity, including ejaculatory dysfunction,
erectile dysfunction, and urethral strictures.! In an effort to limit these
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adverse effects, considerable research has been undertaken to develop
novel technologies to address BPH. Such technologies include mini-
mally invasive surgical interventions, including prostatic urethral lift'®
and Rezum. While these techniques limit the destruction of native tis-
sue with potentially less of the abovementioned potential morbidities
associated with TURP, there is a reduced efficacy of International
Prostate Symptom Scores (IPSS) improvement relative to TURP, as
well as varying degrees of retreatment rates.”®! Accordingly, there
is a need for a more invasive and enucleative process that is associ-
ated with improved adverse effect profiles compared with TURP.

Aquablation was performed using the AquaBeam System (AquaBeam;
PROCEPT BioRobotics, Inc, Redwood Shores, Calif). Aquablation
was initially described in 2015 and is a minimally invasive surgical
intervention that combines programmed robotics and imaging guid-
ance for the treatment of LUTS secondary to BPH by removing
hyperplastic prostate cells. While still considered a minimally inva-
sive procedure, Aquablation is performed in the lithotomy position
under general anesthesia.”’ The AquaBeam system consists of a
conformal planning unit, a console, and a robotic handpiece. This is
a highly automated procedure. Aquablation delivers high-pressure
and heat-free ablation, creating patency in the prostatic urethra. The
conformal planning unit allows for individualized prostatic mapping
by the operating surgeon, which adjusts for the angle, length, contour,
and depth of penetration of the high-pressure water beam. The
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procedure has been described in detail previously and allows for more
controlled ablative techniques within predetermined parameters tai-
lored to the patient.”!

To date, several studies have reported patient outcomes after the
use of Aquablation systems for the treatment of LUTS secondary to
BPH. A previous systematic review has been published, although
limited data are available for pooled estimates."®! In addition, in
the previously mentioned meta-analysis, a considerable proportion
of patients were recruited from prospective trials. Accordingly, this
study aimed to collate available data on Aquablation using a system-
atic search strategy and to quantify the urinary, sexual, and quality
of life outcomes using meta-analysis. We intend to include patients
who are representative of the “real-world” experience of Aquablation.
The study was performed independently without consultation or
input from PROCEPT BioRobotics, Inc.

2.1. Registration, search strategy, and selection criteria

A systematic review of the literature was performed in accordance
with the Cochrane Collaboration and Preferred Reporting Items
for Systematic Review and Meta-analysis guidelines.”"!! Scientific
literature databases including the Web of Science (MEDLINE),
Embase, and Cochrane Libraries were systematically searched in
August 2021 using several keywords: (“prostate” or “benign*
prostat* hyperp*” or “BPH*”) and (“aquablat*” or “water jet*”).
The search strategy and article selection were performed by 3 indepen-
dent evaluators (D.C., H.W., and L.Q.) and any discrepancies were
resolved. After screening based on the study title and abstract con-
tents, the remaining articles were assessed based on the full text and
excluded when appropriate. Unpublished works, case reports, confer-
ence proceedings, editorial comments, and letters to the editor were
excluded because quality appraisal was not possible.

Studies that analyzed ablation outcomes in men with BPH were in-
cluded in the analysis. Study designs considered for inclusion included
randomized clinical trials, prospective studies, and retrospective cohort
studies. Restrictions including English-language publications and a mini-
mum sample size of 10 patients were used. Where duplicate study popu-
lations or analyses of repeated data were identified from the literature re-
view, publications reporting a larger sample size were used for analysis.

2.2. Quality assessment

Quality of the studies was assessed based on the Cochrane Hand-
book for Systematic Reviews of Interventions, version 5.02,12714!
A quality appraisal tool was adapted for the current research
meta-analysis based on the Risk of Bias in Nonrandomized Studies
of Interventions (ROBINS-I) tool.[**!

2.3. Data extraction

Data extracted from the eligible studies included demographic
information (patient age and prostate volume), operative details
(operative time, perioperative complications, transfusion, and
return to theater), and postoperative outcomes. The primary
outcome measures that were assessed included prostate symp-
toms (IPSS, maximal urinary flow rate [Qmax], sexual health
International Index of Erectile dysfunction, Sexual Health Inven-
tory for Men, Male Sexual Health Questionnaire [MSHQ)] for
Ejaculatory function, and Bother [MSHQ-Bother]), and quality of
life outcome measures (IPSS-QoL). Summary statistics and effect sizes
were reported for scores that were measured at baseline and at post-
operative intervals depending on the availability of data. The mean
difference score was tested for IPSS, Qmax, and MSHQ from the
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preoperative score to the 3-month postprocedure score. Secondary
outcome measures included complication rates, comparison of Clavien-
Dindo proportions, and rates of reoperation. The extracted data were
collated using Excel (Microsoft Corporation, Redmond, Calif).

2.4. Statistical analysis

Descriptive statistics were used to describe the metadata of the study.
After data extraction, missing data were identified and imputed.
Any missing means, standard deviations, or correlation coefficients
between paired data were managed according to the methodological
recommendations."®! Algebraic recalculation methods using re-
ported medians and interquartile ranges were used to fill in the stan-
dard deviations and means of the primary outcomes."”! Summary
statistic imputation was used when algebraic recalculation was not
possible. The prognostic method was used to impute the selected
standard deviations.!'®! Missing correlation coefficients required
for paired raw mean differences were imputed using the “interval
method” approach. This involved a sensitivity analysis of the plausi-
ble range of correlation coefficient values for the paired data to as-
sess the robustness of the calculated effect size.['®!! In this review,
it was predetermined that only outcome measures with at least 3
studies reporting on them were meta-analyzed.

Pooled estimates were calculated for each primary outcome
measure at each time interval. Given the lack of comparison groups
in most series and the consistent scoring systems used for each out-
come measure, raw means were meta-analyzed to produce sum-
mary estimates. Raw mean differences for paired data were calcu-
lated for the pre- versus post-IPSS, Qmax, and MSHQ value
changes using the following formulae"”!;

- S2.
D=X,-X,, Vp= ‘:;ff

. Saf = \/S}+ 832 % rx 8y xS,

Inverse-variance weighted random effects models were applied
throughout all meta-analyses, with DerSimonian-Laird estimates
of 7.2 Statistical heterogeneity was assessed through the calculation
of Cochran’s O and I? and reported for each meta-analysis out-
come measure.

Throughout this review, an « level of 0.05 was deemed statisti-
cally significant. All statistical analyses were performed using
StatalC v15.1 (College Station, Tex). The Stata module “Metan”
was used to perform all meta-analyses hereinabove.?"!

3.1. Search strategy

Using a systematic search, 305 articles were identified, of which
129 were duplicate records and were excluded. Of the remaining
176 records, 36 were not relevant to the research question upon
initial screening, and 126 were conference abstracts, reviews, let-
ters, and editorials that could not be quality assessed and were thus
excluded. From the remaining 14 patients, 7 were excluded be-
cause they did not contain data relevant to the study outcomes or
involved the same or extremely similar patient populations as the
included studies. Thus, in total, 7 series were suitable for assess-
ment (a summary of the search strategy is shown in Fig. 1). Across
these 7 series, 551 men who underwent aquablation for BPH were
included in the analysis. The included studies with their respective
patients and study characteristics are summarized in Table 1.

3.2. Risk of bias
Each article was individually assessed using the ROBINS-I scoring
system!?”! for nonrandomized trials. None of the studies fulfilled
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Database references identified
Total = 305 (COCHRANE=49; WEB OF
SCIENCE (INCL. MEDLINE)=121;

EMBASE=135)
» 129 duplicates excluded
A
Studies screened for assessment
(@=176)
»| 162 not relevant
A
Suitable studies following screening
n=14)
Excluded due to inappropriate
| outcomes

Studies analysed (n = 10)

Republication of same series

¥

Studies included (n=7)

Figure 1. Search strategy.

the ideal 16 points for noncomparative studies and 24 points for
comparative studies. All articles reported follow-ups, with 3 arti-
cles reporting a 5% loss to follow-up at the primary endpoint. In
the study by Gilling et al.”! (2020), all participants at the time of
operation, and all assessors at the primary follow-up were blinded
to their interventions received for LUTS. The scoring of each article
in accordance with the ROBINS-I scoring system is reported in
Supplementary Table 1, (http:/links.lww.com/CURRUROIL/A17).['!
This review has undergone the AMSTAR 2 appraisal of healthcare
interventions and has received a moderate rating.!®!

3.3. Urinary outcomes

Regarding urinary outcomes, 7 articles reported IPSS data pre- and
post-ablation treatment. Of these, only 3 studies included 6-month
estimates, and only 4 studies included 12-month estimates.[**172!
Because of the limited data set beyond 12 months, no pooled esti-
mates were performed after 12 months of follow-up. At 3 months
after treatment, the raw mean difference from baseline was -16.475
(95% confidence interval [CI], -15.264 to -17.686; p < 0.001).
However, the pooled studies displayed statistical heterogeneity
(Cochran’s O = 24.11, degree of freedom [df] = 65 p < 0.001), with
an I? value of 75.1%, suggesting that a substantial proportion of
the total variation was due to heterogeneity in the between-study
variance (Fig. 2). From the available data, improvements in IPSS
were sustained at 12 months (Table 2).

Similarly, the overall pooled effect size was +10.95 (95% CI,
10.015 to 11.878;p < 0.001) from preintervention to postinterven-
tion at 3 months. The pooled studies did not show any evidence of
statistical heterogeneity (Cochran’s Q = 6.60, df = 6, p = 0.360),
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with an I value of 9.1%, suggesting that a minimal proportion
of the total variation was due to heterogeneity in the between-study
variance (Fig. 3). These changes were sustained for 12 months in
this meta-analysis.

3.4. Sexual outcomes

Because of the limited number of series reporting outcomes using
International Index of Erectile dysfunction and MSHQ-Bother
scores, a meta-analysis using these measures was not included.
Four series reported data on sexual outcomes using overall
MSHQ scores.[”21252¢1 The overall MSHQ change pooled
effect size was -0.55 (95% CI, -1.621 to 0.531; p = 0.321) be-
fore and after intervention at 3 months. However, the pooled
studies displayed statistical heterogeneity (Cochran’s QO =
11.79, df = 3;p = 0.008), with an I? value of 74.5%, suggesting
that a substantial proportion of the total variation was due to
heterogeneity in the between-study variance (Fig. 4). For
12-month follow-ups, a pooled analysis was performed based
on 3 studies (Table 2; Fig. 5).

3.5. Quality of life

Seven studies included data on QoL, measured using the IPSS-QoL
score.*?1261 Only 3 studies were included in the 6-month analysis, and
only 4 studies were included in the 12-month analysis. The preopera-
tive QoL level was 4.63, which led to a significantly improved
pooled estimate of 1.29 at 3 months. Moderate statistical heteroge-
neity existed for the pre-QoL score estimate (I* = 51%, x> p value
for Cochran’s Q, p = 0.055), but substantial heterogeneity existed
for all other pooled estimates.
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Study (Year) Subjects

Desai (2018) 47 —_—

Yafi (2018) 82 —-1|’—
Misrai (2019) 30 —:ho—
Bach (2020) 178 E ——
Desai (2020) 101 —':’—
Gilling (2020) 184 -%0—
Kasraeian (2020) 55 —O-i—
Overall, DL (v* = 1.932) 677 @
(I?=76.1%, Q = 24.11 on 6 df, p = 0.000)

Effect (95% CI) Weight

-19.40 (-20.95, -17.85) 14.94

-16.60 (-18.25, -14.95) 14.44

-15.60 (-18.20, -13.00) 10.35

-14.50 (-15.83, -13.17) 15.97

-16.20 (-17.73, -14.67) 15.04

-15.90 (-17.01, -14.79) 16.93

-17.20 (-19.31, -15.09) 12.34

-16.47 (-17.69, -15.26) 100.00

I
-20.00

Figure 2. Pre- to post-intervention change in IPSS—summary effect size. Cl =

0.00

confidence interval; IPSS = International Prostate Symptom Score.

3.6. Perioperative outcomes

Seven articles’®?2%! reported a mean procedural time ranging from
24 to 59 minutes. Six articles!®?'~**! also recorded mean Aquablation
mean sequence times that ranged from 3.2 to 8 minutes. Reoperation
rates for hematuria and other bleeding complications requiring return
to theater were reported in 3 studies, ranging from 0% > to 7.9%.1!!
Postoperative complications including hematuria and urinary reten-
tion were the most common. Of the 551 men included in the study,
2.9% returned to the theater for hemostasis. Notably, Bach et al.*!)
(2020) described 14 patients who returned to the operation
room for postoperative hemostasis, accounting for 7.9% of all en-
rolled patients. Significant adverse events that occurred postopera-
tively, if not defined, were classified as Clavien-Dindo grade 2 and
greater.!*’! Five studies?*22 reported Clavien-Dindo grade 2
and grade 3 event occurrences ranging from 3.4% to 13.9%. No
deaths were associated with Aquablation.

Aquablation is a recent addition to the growing armamentarium
for clinicians treating patients with LUTS secondary to BPH. Our
systematic review and meta-analysis suggest that Aquablation
provides reproducible and sustained improvement in urinary func-
tion, urinary bother, and relative preservation of sexual function.
Among the analyzed studies, Aquablation demonstrated an ac-
ceptable morbidity profile.

A significant improvement in LUTS was observed in the pooled
analysis of the IPSS reported by 7 included studies. There was an
estimated improvement of -16.47 (95% CI, -17.69 to -15.26)
on the IPSS scale at the 3-month follow-ups. At 12 months, the
pooled summary of IPSS change reported by 4 of the 7 studies was
similar to the 3-month follow-up outcomes. Although not directly
comparable, these results seem superior compared with medical ther-
apies and minimally invasive surgical interventions options, which
both reported improved IPSS at 12 months by 3.5-7.5 and 7.2-8.7
points, respectively.>*%*! Indeed, the IPSS improvements are in line
with other invasive enucleative approaches, such as TURP and
photoselective vaporization of the prostate, which demonstrated
significant improvements in IPSS of up to 15.5 points at 3 months.>**
However, substantial heterogeneity was observed in all of the pooled
IPSS estimates. Although not examined further, the between-study
variance could be clarified through subgroup meta-analyses or
meta-regression if a larger sample of studies were present. Neverthe-
less, our findings suggest significant improvements in LUTS, despite
not being directly comparable with alternative BPH therapies.

In addition to patient-reported outcomes, the objective func-
tional benefits of Aquablation were also observed in the pooled
estimate. Specifically, improvements in Qmax were observed in the
pooled estimates by a magnitude of 10.95 mL/s at the 3-month
follow-ups (p < 0.001). Similar to the IPSS, the changes demon-
strated in Qmax were maintained at the 12-month follow-ups. It
should be noted, however, that there was substantial heterogeneity
in the preoperative Qmax score, but only some heterogeneity for

Baseline functional scores prior to prostatic Aquablation.

Age, mean PV, mean IPSS, mean IPSS-QoL, mean MSHQ-EjD, mean |IEF/SHIM, mean
Series n  (SD, range),yr (SD, range), mL (SD, range) (SD, range) Qmax, mL/s (SD, range) (SD, range) ISI
Bach et al.?"! (2020) 144 67.7 (8.5, 38-88) 593 (26.9, 20-148) 21.7 (7.2, 0-35) 12,16 9 8(3.9, 1-5) NR 3.3
Desai etal.?? (2018) 41 66 (6,50-79) 48 (24, 20-119) 244 (4.4,14-33) 4 5 09,26 7.1 NR NR NR
Desai et al®™ (2020) 86 67.5 (6.6, 52-70) 107.4 (22.1, 80-150) 23.2 (6.3, 12-35) 4.6 (1, 2-6) 8.7 8.1(39,1-15  15.1 (7.4, 7.42-25) NR
Gilling et al.®¥ (2020) 116 66 (7.3,45-80)  54.1(16.2, NR) 229 (6.0,NR)  48(1.1,NR) 9 8.1 (\R) 17.2 (NR) 4.8 (\R)
Kasragian et al.”? (2020) 55 67 (8.2, 50-84) 100 (44,27-223)  21.6(6.9,6-35 4.3(1.1,2-6) 7.4 NR 10.5(8.7,1-25 MR
Misrai et al® (2019) 30 68 (NR, 61-72) 60 (NR, 45-69) 185 (NR, 15-24) 5 (NR, 4-6) 8 8 (NR, 1-12) NR NR
Yafi et al.?® (2020) 79 68 (6.46, 45-80) 107.8 237 (6.4, NR) 4.6 (1,NR) NR 8 (4.1,NR) 14.6 (7.8, NR) NR

IIEF/SHIM = International Index of Erectile Function/Sexual Health Inventory for Men; IPSS =

International Prostate Symptom Score; IPSS-Qol. =

International Prostate Symptom Score Quality of Life; IS = Incontinence

Symptom Index; MSHQ-EJD = Male Sexual Health Questionnaire for Ejaculatory function; NR = not reported; PV = prostate volume; Qmax = urinary flow max; SD = standard deviation.
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A Qmax (mLs) %
Study (Year)  Subjects (95% CI) Weight
Desai (2018) 47 —_— 9.40 (6.97, 11.83) 13.39
Yafi (2018) 82 —45—- 10.30 (7.51, 13.09) 1038
Misrai (2019) 30 —0—;— 9.88 (6.87, 12.89) 9.03
Bach (2020) 178 + 10.40 (8.58, 12.22) 2233
Desai (2020) 101 + 11.30 (9.19, 13.41) 17.35
Gilling (2020) 184 e 12.00 (9.94, 14.06) 1807
Kasraeian (2020) 55 ~:—o— 13.50 (10.56, 16.44) 9.45
Overall, DL (1 = 0.145) 677 <> 1095 (10,02, 11.88) 10000
(1= 9.1%, Q = 6.60 on 6 df, p = 0.360)

1

0.00

20.00

Figure 3. Pre- to post-intervention change in Qmax—summary effect size. Cl = confidence interval; Qmax=urinary flow max.

all other pooled estimates. Maximal urinary flow rate improve-
ments noted in the current meta-analysis, as demonstrated by
Aquablation, seem superior to medical and minimally invasive
therapies.>®! Aquablation functional improvements produced
were comparable with those of TURP and photoselective vaporiza-
tion of the prostate, which are associated with improved Qmax
values of 10-13 mL/s at 12-month follow-ups.*3=3!

Regarding sexual function, the current meta-analysis included 4
cohorts that reported MSHQ in patients undergoing Aquablation.
The association between sexual dysfunction and LUTS remains
complex. A LUTS is an independent risk factor for sexual dysfunc-
tion!®”3%! suggesting that medical or surgical interventions may im-
pact sexual outcomes. Sexual function after medical treatment has
inconsistent effects on libido, sometimes resulting in erectile and
ejaculatory dysfunction.*%*® It should be noted that heterogeneity
in the sexual outcomes measured existed. As the included studies
reported International Index of Erectile Function, MSHQ-Bother,
and MSHQ (total) scores variably, meta-analysis was only per-
formed on studies reporting MSHQ (total) because of data avail-
ability. The pooled estimates of the overall sexual function scores
suggested nonsignificant declines at the 3-month follow-ups. It
should be noted that the magnitude of the decline was quantified
at -0.55 (95% CI, -1.621 to 0.531). This decline is of a lower
magnitude than expected compared with TURP, which is esti-
mated at -2.5 based on the placebo arm of the WATER trial.”!
Accordingly, it may be considered that there is currently no evi-
dence that Aquablation drastically affecting sexual function

postoperatively. While it should be noted that there was moderate
statistical heterogeneity in the 3-month estimate, these results seem
favorable. As Aquablation uses artificial intelligence incorporated
with image processing to deliver precise treatments that adapt to
individual anatomy without the use of diathermys, it is suggested
that this contributes to the lower rate of postoperative retrograde
ejaculation.””! Vital structures, including the bladder neck or
musculus ejaculatus, are often injured in diathermy-based resection
techniques.””*!3*%! However, these key anatomical structures are
spared in Aquablation as a result of preoperative planning along
with semiautomated robotic surgery, which lowers the chances
of iatrogenic error.

While still requiring the patient to undergo general anesthesia
along with its associated risks, the mean procedural time and mean
Aquablation sequence time ranged between 24 and 59 minutes and
3.2 and 8 minutes, respectively. Such a reduction in operative time
is favorable when compared with TURP, which ranges from 35 to
81 minutes in operative time.*'! As the selected studies reported
perioperative complications with different methods at various time
points, it is difficult to ascertain a high level of confidence in the
long-term outcomes of Aquablation.

The reoperation rates were reported in 4 studies in the meta-
analysis. All articles reported hematuria postoperatively, with bleed-
ing rates of 2.12%!**' and 19.8%.%*! Three articles*'*>**! reported
reoperation secondary to hematuria, with return-to-theater rates of
bleeding between 2.12%** and 10%.2Y Desai et al.**! (2018)
described that despite concerns regarding the lack of cautery in

AMSHQ score %
Study (Year) Subjects (95% CI) Weight
)
Yafi (2018) 82 —_— -0.50 (-1.54, 0.54) 26.82
Misrai (2019) 30 —o—é— 2.32 (-4.53, -0.11) 14.26
Bach (2020) 178 —0:— -1.00 (1.8, -0.12) 28.98
'
Gilling (2020) 184 E —— 0.70 (-0.10, 1.50) 29.94
Overall, DL (% = 0.839) 474 <:> -0.55 (-1.62, 0.53) 100.00
(12 = 74.5%, Q = 11.79 on 3 df, p = 0.008)
T

-5

[}

Figure 4. Pre- to post-intervention change in MSHQ—summary effect size. Cl = confidence interval; MSHQ = Male Sexual Health Questionnaire.
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Figure 5. Pooled summary effect sizes with 95% Cl for each score, over time in months (corresponds to Table 1). Cl = confidence interval; IPSS = International Prostate
Symptom Score; IPSS-QoL = International Prostate Symptom Score Quality of Life; Qmax = maximal urinary flow rate.

Aquablation, postoperative oozing was sufficiently controlled in most
patients by the traction of the Foley catheter alone. Comparatively,
the return to theater rate for hematuria in TURP is approximately
2.7%.%*! Furthermore, 6 articles demonstrated postoperative in-
fection rates ranging from 2.12%**! to 10%.!**! Incontinence
was reported in only 2 studies and was of less concern, with a rate
of occurrence of 0.6%*Y to 4.9%.1%3! Collectively, the incidence
of adverse events, including hematuria, infective complications,
and incontinence, seems to represent an acceptable morbidity pro-
file, particularly in the early experience of the novel technology and
in the setting of a clinical trial.

Several key issues have been identified in literature. First,
most studies were restricted to men with smaller prostate vol-
umes. The WATER 1I study provides insight into the outcomes of
Aquablation in men with larger prostates; however, further studies
are necessary to examine the safety and efficacy of Aquablation in
men with larger prostates, ranging from 80 to 150 mL. Second,
there are limited studies evaluating the efficacy of Aquablation
compared with TURP in randomized trials. Gilling et al.'”! per-
formed a multicenter randomized study directly comparing out-
comes for moderate to severe LUTS in patients with BPH across
a 3-year follow-up period. Indeed, additional comparative data
will allow for a robust appraisal of the clinical effects of
Aquablation in clinical practice. A novel aspect of Aquablation
pertains to the robotic technique with semiautomation that may
allow surgeons to complement their expertise with standardiza-
tion, in turn improving the outcomes for all urologists and their
patients. The semiautomated aspect provides the potential for a
low learning curve, allowing for effective, user-friendly adoption
of the technique. Finally, limited cost data regarding the use of
Aquablation have been made available and have not been previously
published. A formal cost analysis is necessary, as the identified re-
duction in operating time and theater occupancy may offset the
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cost of equipment and disposables. Such data are critical for
determining the role of Aquablation in contemporary practice.

The current study has several limitations. First, the available
data represent a heterogeneous collection of patient cohorts,
which may contribute to heterogeneity in the pooled estimates.
Second, of the reported studies, variation in the outcome measures
precluded a robust meta-analysis, which was most pertinent to sexual
outcomes. In addition, studies reported outcomes at inconsistent time
points postoperatively and thus were not immediately comparable.
To date, limited robust comparative data with TURP or other
well-defined controlled interventions are available. Finally, as
discussed, the data from current studies largely represent those of
well-defined patient series enrolled in clinical trials. Accordingly,
the addition of further real-world data may improve the knowl-
edge base of the data surrounding Aquablation.

5. Conclusions

A meta-analysis of the available data to date suggests that
Aquablation seems to improve LUTS in men with BPH while pro-
viding relatively preserved sexual function. The morbidity and
perioperative outcomes after Aquablation seem to be acceptable.
More robust randomized trials comparing Aquablation with the
existing treatment options are required to definitively determine
the role of this intervention in contemporary clinical practice.
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