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Abstract

Background: The purpose of this study was to determine the effectiveness of an adjustable
sling compared with an artificial urinary sphincter (AUS) in patients with severe urinary
incontinence (SUI) postprostatectomy (PP).

Methods: This review was carried out following the Cochrane Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) declaration. We searched Medline, Embase,
LILACS, and CENTRAL databases. Studies with patients older than 18years of age with SUI PP
who underwent sling or AUS intervention and had been monitored for longer than 12months
were included.

Results: Seven studies were included, yielding a sample size of 420. Pads were reportedly dry
or improved in 70% of the sling group compared with 74% in the AUS group. The Incontinence
Impact Questionnaire, Short Form (I1Q-7) was the most frequently used scale and showed
improvement, with a score of 82.8% in the AUS group compared with 86.1% in the sling

group. When comparing interventions with nonintervention, relative risks (RRs) of 35.37 (95%
confidence interval [Cl]: 7.17-174.35) and 45.14 (95% Cl: 11.09-183.70) were found for the
adjustable sling and AUS, respectively, which were statistically significant. No significant
differences were found when AUS versus adjustable sling were compared, with an RR of 0.78
(95% Cl: 0.09-6.56). We found a low risk of bias in most studies.
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The prevalence of male Ul varies with age, with a
rate of 4.8% in men between 45 years and 64 years
of age and 8.3% in men older than 65years of
age, while SUT is reported in 2% and 4% of these
populations, respectively.?2 On the other hand, the
prevalence of UI PP varies between 5% and 48%3
in different studies depending on the definition
used, the surgical technique performed, and the
PP time. Around 10% of UI PP cases may require
surgical treatment.* Symptom severity can be
classified as mild (2-10ml/h or 1-2 pads/day),
moderate (11-50ml/h or 3-4 pads/day), and
severe (>50ml/h or>5 pads/day), however no
consensus has been reached regarding the defini-
tion of UI severity.5:6

Both noninvasive and invasive approaches can be
applied for the management of Ul. Noninvasive
management consists of lifestyle changes, pelvic
floor therapy, electrical stimulation, and pharma-
cological therapy, while invasive management
involves surgical intervention, including injecta-
bles, slings, and AUSs.” Selection of treatment
type depends on the severity and duration of
symptoms and the type of UI.8

The goal of surgical treatments for Ul is to
improve urethral strength, decrease urine leak-
age, and preserve normal bladder function. No
standard protocol has been established for the
initiation and type of surgical management in
patients with UI PP based on the duration and
severity of symptoms, however when symptoms
last for more than 12 months, surgical manage-
ment can be considered.® Although AUS place-
ment has been regarded as the standard
treatment for SUI, slings have been shown to be
safe and less invasive and can be considered as
an initial treatment option prior to AUS
implantation.*

Slings can be categorized as adjustable and non-
adjustable. Adjustable slings include the Argus,
Remeex, and ATOMS. We set out to compare
the adjustable sling with the AUS given that the
advantage of adjustable slings is the ability to
easily provide more urethral compression if
incontinence persists. These interventions
could be comparable in patients with SUI PP
but there could be a difference in the costs of
devices with a similar treatment objective.
Therefore, we compared the effectiveness of an
adjustable sling with an AUS in patients with
SUI PP.

Materials and methods

This review was carried out in accordance with
the recommendations of the Cochrane Manual
of Systematic Reviews of Interventions and
following the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
Declaration. The registration number in
PROSPERO is CRD42018105714.

Inclusion criteria

We included observational, analytical, prospective,
and retrospective longitudinal studies that included
patients older than 18years of age with SUI (> 5
pads/day) following prostatectomy (radical and
benign prostatic hyperplasia [BPH] surgery) who
were managed via placement of an AUS or adjust-
able sling. The studies were required to have at
least 12months of follow up. No adjustments or
language restrictions were applied. The exclusion
criteria were follow ups of less than 12months,
previous use of a sling, and Ul not originating from
prostatectomy. The principal outcome assessed
was a decrease in pad use over 24 h. This categori-
cal variable was classified into dry, improved, not
used, or a maximum of 1 pad/24h, a 50% decrease
in pad use, and a greater than 50% decrease in pad
use. Secondary outcomes included improvements
in the quality-of-life scales and in readjustments or
changes to the implanted device.

Information sources

The literature search was conducted in accord-
ance with the recommendations of the Cochrane
Manual of Systematic Reviews of Interventions.
We used medical subject headings (MeSH),
Emtree language, Descriptors in health sciences
(DeCS), and text words related in a complete
search strategy (Appendix 1). We searched
MEDLINE (OVID), EMBASE, LILACS, and
the Cochrane Central Register of Controlled
Trials (CENTRAL) from inception to the pre-
sent. To ensure literature saturation, we scanned
references from relevant articles identified
through the search, conferences, thesis databases,
Open Grey, Google scholar, and ClinicalTrials
gov, among others. We contacted authors by
email in the case of missing information.

Data collection
We reviewed each reference by title and abstract.
Then we scanned full texts of relevant studies,
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applied prespecified inclusion and exclusion cri-
teria, and extracted the data. Disagreements were
resolved by consensus and where disagreement
could not be resolved, a third reviewer settled the
conflict.

Relevant data were collected in duplicate using a
standardized data extraction sheet that contained
the following information: author names; year of
publication; title; study design; geographic loca-
tion; objectives; inclusion and exclusion criteria;
number of patients included; losses to follow up;
timing; definition of outcomes (infection); out-
comes and association measures; funding source.

Risk of bias

The assessment of the risk of bias for each study
was made using the methodological index for
nonrandomized studies (minors), which covers: a
clearly stated aim; inclusion of consecutive
patients; prospective collection of data; endpoints
appropriate to the aim of the study; unbiased
assessment of the study endpoint; follow-up
period appropriate to the aim of the study; loss to
follow up less than 5%; prospective calculation of
study size; an adequate control group; contempo-
rary groups; baseline equivalence of groups; ade-
quate statistical analyses. We rated the possible
risk of bias from extracted information as ‘high
risk’, ‘low risk’, or ‘unclear risk’. We computed
graphic representation of potential bias using
RevMan 5.3 (Cochrane, London, UK).

Data analysis/synthesis of results

We performed the statistical analysis in R0 with
the command netmeta. For outcomes we reported
information about relative risk (RR) with 95%
confidence intervals (CIs) according to the type
of variable, and we pooled the information with a
fixed-effect network meta-analysis according to
the heterogeneity expected. The results were
reported in forest plots of the estimated effects of
the included studies with a 95% CI. Heterogeneity
was evaluated using the I? test. For the interpreta-
tion, it was determined that the values of 25%,
50%, and 75% in the I? test corresponded to low,
medium, and high levels of heterogeneity,
respectively.

Assumption of transitivity was plausible and eval-
uated according to the kind of comparisons and
considering the similarity of the distribution of

the potential effect modifiers across the different
pairwise comparisons. In addition, for every treat-
ment, we estimated the probability of being at
each possible rank to infer the relative ranking of
the treatments.

Publication bias. An evaluation was conducted to
identify reporting or publication bias using Egger
and Begg statistical tests.

Sensitivity analysis. We performed sensitivity
analysis extracting weighted studies and running
the estimated effect to find differences.

Geometry of the network. We produced network
diagrams to show the amount of evidence available
for each outcome and the most frequent compari-
son. The size of the nodes was proportional to the
total number of patients allocated to the treat-
ments across all trials and the width of the lines
was proportional to the total number of rand-
omized clinical trials evaluating the comparisons.

Assessment of inconsistency. We evaluated and
stated consistency within indirect and direct com-
parisons. We assessed statistical inconsistency
(i.e. the agreement between direct and indirect
evidence) by a loop-specific approach, which
evaluates inconsistency in every closed loop of
evidence. We ultimately found a consistent loop.

Results

Study selection

A total of 456 articles were retrieved using the
search strategies, 56 complete texts were reviewed,
and 7 studies were ultimately included in the
analysis®11-16 (Figure 1)

Characteristics of included studies

A total of 463 participants were included, 420 of
whom had SUI. The average age was 68.8years
and the mean follow up was 36 months. The defi-
nition of severity varied between studies, how-
ever, the most frequently used definition for SUI
was the use of >5 pads/day (Table 1).

Excluded studies

Two studies were excluded because they did not
report data regarding stratification of inconti-
nence severity.
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Figure 1. Flowchart of included studies.

Summary of the network

A total of 420 patients with SUI PP received
interventions, including 107 patients who received
an adjustable sling and 313 who received an AUS.
A total of 29 patients received the Argus T adjust-
able system,!! 36 patients received the Remeex
system,%13 and 22 patients received the ATOMS
adjustable sling.!# In three studies, 313 patients
received an AUS.1215 No comparison group was
included in any of the adjustable sling studies. In
the US studies, the comparator was analyzed for
different implantation techniques (Figure 2).

Risk of bias

We found a high risk of bias in all of the studies
for the sample size calculation, which was not
reported. No comparison group was included in
the studies by Navalén-Monllor and colleagues,!3
O’Connor and colleagues, 2 and Perez, 1° while a
low risk of bias was determined for most of the
remaining parameters in the nonrandomized
studies (Figure 3).

Exploration for inconsistency
For incontinence improvement, we found no het-
erogeneity I>=0% and no inconsistency p=0.6124.

The rank value (p score) was higher for the AUS
(0.79) and 0.7 for the auto-adjustable sling.

Evaluation of incontinence improvement

For the outcome of decreased pad use, three articles
were found for each intervention (Figure 4), and
when comparing these interventions with noninter-
vention in a fixed-model analysis, RRs of 35.37
(95% CI: 7.17-174.35) and 45.14 (95% CI: 11.09—
183.70) were calculated for the adjustable sling and
AUS, respectively, which were statistically signifi-
cant (Figure 5). When comparing the AUS versus
the adjustable sling, an RR of 0.78 (95% CI: 0.09—
6.56) was calculated, reflecting no statistically sig-
nificant differences between the interventions.

Secondary outcomes

The most frequently used quality-of-life scale was
the Incontinence Impact Questionnaire, Short
Form (IIQ-7), which was used in one study for
each intervention and showed improved scores of
82.8% for the AUS compared with 86.1% for the
adjustable sling. For device readjustments,
improved scores of 40.3% for the AUS, 25% for
the Argus T adjustable sling, and 91% for the
male Remeex system adjustable sling were found.

Discussion

For decreased pad use, we found that both inter-
ventions are effective compared with noninterven-
tion, with RRs of 35.37 (95% CI: 7.17-174.35)
and 45.14 (95% CI: 11.09-183.70) for the adjust-
able sling and the AUS, respectively. We found no
differences between the two interventions, with an
RR of 0.78 (95% CI: 0.09-6.56). These results
would indicate that performing an intervention
compared with not intervening has statistically
significant favorable results in the improvement of
incontinence, so these patients would benefit from
either of the two interventions. When comparing
both interventions there were no significant differ-
ences. Given that the AUS is the gold standard in
this type of patient and taking into account these
results, the adjustable sling could be an option in
the management of SUI PP, however, it is not
available in all countries.

Comparison with other systematic reviews and

the literature

In 2016, Alwaal and colleagues compared com-
plications related to slings (#=597) wversus AUSs
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Figure 2. Network meta-analysis. Artificial urinary
sphincter and auto-adjustable sling.

(n=608) and found that slings were associated
with a lower complication rate at 30days (2.8%
versus 5.1%, p=0.046).17 Given these results and
observing the results of this meta-analysis regard-
ing the improvement of incontinence we could
assume that the sling would be similar to the AUS
and also with respect to complication rates. Belot
and colleagues found that a previously unsuccess-
ful sling influenced patients’ results after an AUS
was implanted and did not find differences
between patients who had previously used a sling
and patients who used an AUS as a first-line
treatment.!® However, Ajay and colleagues com-
pared the results of continence among patients
with UI PP treated with a rescue AUS or a tran-
sobturator sling and found that those who under-
went a secondary sling procedure were up to six
times more likely to have persistent incontinence
compared with those who underwent AUS place-
ment.!® Kumar and colleagues found that 75% of
patients with moderate Ul preferred a sling over
an AUS.4 Therefore, a sling can be considered for
the initial management of SUI PP given its good
effectiveness and patient preference.

Regarding the results obtained in previous system-
atic reviews and meta-analyses, in 2013, Cerruto
and colleagues included five observational studies
with a mean patient age of 68.06years (standard
deviation, 1.37) at the time of surgery and a follow
up of 15months. They found a combined cure
rate of 77.4% for all types of slings, which was
considered high, but they could not identify relia-
ble pre- and postoperative prognostic factors due
to heterogeneity, a lack of standardized results,
and a high risk of bias.?° In 2015, Van Bruwaene
and colleagues reported a systematic review in
which they found acceptable success rates for
slings depending on the severity of symptoms,
including the Remeex (78% for SUI versus 100%
for mild UI), Argus (67% for SUT wversus 92% for

mild UI), and ATOMS (91% for SUI versus 92%
for all severities). However, the lack of a consistent
definition for SUI complicates comparisons of
results between studies.?! With regard to our sys-
tematic review and meta-analysis compared with
previous studies, there is a difference, given that
we focused only on data from patients with SUI,
both radical and BPH, where the standard of
management was the AUS in this subgroup of
patients, However, due to our results, we could
consider whether the sling might be an option for
the management of these patients, given similar
results and lower rates of complications as referred
to by Alwaal and colleagues.!”

Regarding the results of our analysis, significant
differences were found between both interven-
tions and nonintervention, but no differences
were found between AUSs and adjustable slings.
Therefore, the interventions can be assumed to
be comparable, and an adjustable sling may be
suitable for the initial management of SUI PP
based on similar success rates to those of the
standard treatment. However, no controlled clin-
ical trials or comparative studies have directly
compared both interventions. Most of the studies
included in our analysis were prospective cohort
studies. Furthermore, the wide variety of defini-
tions used in SUI studies and the large number of
variables used to measure outcomes complicate
extrapolation of the data to specific populations.

Strengths and limitations

One of the strengths of our study was the quality
of the search strategies designed for each data-
base, which were highly sensitive and specific in
detecting articles related to the systematic review
question proposed. The main characteristic of the
included studies regarding SUI PP was a com-
parison of two specific interventions, including
the standard of treatment and another potentially
successful treatment, indicating that the two
interventions are likely clinically comparable.

The limitations of this study include the lack of
nonrandomized clinical trials comparing these
interventions, the multiple types of implanted
devices and the absence of comparison between
them, differences in some clinical characteristics,
substantial heterogeneity in the definition of SUI,
and considerable variability between the out-
comes measured in the studies. All of the studies
were treated with single-arm cohorts, assuming a
comparison group of patients with absence of

journals.sagepub.com/home/tau


https://journals.sagepub.com/home/tau

PLG Bomba, GMO Flérez et al.

(a) A clearly stated aim
Inclusion of consecutive patients
Prospective collection of data

Endpoints appropriate to the aim of the study
Unbiased assessment of the study endpoint
Follow-up period appropriate to the aim of the study
Loss to follow up less than 5%

Prospective calculation of the study size

An adequate control group

Contemporary groups

Baseline equivalence of groups

Adequate statistical analyses

I

o

%

=
a
R

50%

78%

100%

[l Low risk of bias

[ ] unclear risk of bias

[l Hiah risk of bias

(b)

Romano 2014

Seweryn 2012

~

. . . ® @ | ~ | @ | Endpoints appropriate to the aim ofthe study

ai]
i
@
=
j:
@ -—
= ® @ a
T © c £ 2 pr
e = E 5 3 o =
g ©° = - B 5 g
= = w (=] = w @ o
3 2 8 8 8 3 2 =
E & 3 & ® B 3 5§ E
(1] w [ 1] o c et — =
= = = o =) o w 7]
= o o [1] €5 = = =
2 © o z © = I
3 = @ o ) 2 L o =
w2z 5 £ & g o 2
= =y — - o @
£ 2 3 o @ § E £ ®
os w o = o - @ = S
L =S W 2 7] c = 9 =
ot b=t g o = = o ® T
<r = o - o <L O jun] <C
sai 205 [ @] @ @ eleje[ee]®
Navalon-Monllor 2016 | @ | @ | @ @2 @ @ @
o comnor 2003 | @ | @ | @ eeex2e®
perez1092| @ | @ | @ NOBRERD
00 LI @

Sousa-Escandon 2007

. . . . . - . Unbiased assessment of the study endpaint

® OO O S S| G| rolowupperiod appropriate to the aim of the study

-~

Figure 3. (a) Risk of bias across studies; (b) risk of bias within studies.

journals.sagepub.com/home/tau


https://journals.sagepub.com/home/tau

Therapeutic Advances in Urology 11

Comparison: other vs 'No_intervention'

Treatment (Fixed Effect Model) RR 95%-ClI
——— 35.37 [7.17;174.35]
—+=— 45.14 [11.09; 183.70]

1.00

Adjustable sling
AUS

No_intervention

T | T 1
0.01 0.1 1 10 100

Figure 4. Fixed-effect model meta-analysis. Artificial
urinary sphincter versus no intervention. AUS,
artificial urinary sphincter; Cl, confidence interval;
RR, relative risk.

Comparison: other vs 'AUS'

Treatment (Fixed Effect Model) RR 95%-Cl

Adjustable sling —
AUS

No_intervention —+——
I

0.78 [0.09; 6.56]
1.00
0.02 [0.01; 0.09]

T T
0.01 01 1 10 100

Figure 5. Fixed-effect model meta-analysis. Artificial
urinary sphincter versus other interventions. AUS,
artificial urinary sphincter; Cl, confidence interval;
RR, relative risk.

incontinence. Initially in the protocol the popula-
tion was proposed only for SUT after radical pros-
tatectomy however, in the majority of the studies
it was not possible to extract the data for this type
of patient, so all types of prostate surgery were
included.

Implications for practice

This review was carried out to address a subgroup
of patients with SUI PP whose best treatment
strategy can be difficult to determine. With these
results, critical clinical symptoms can help to
determine the best treatment option for patients
with SUI PP.

Conclusion

Both interventions can effectively and compara-
bly reduce incontinence and improve the quality
of life of patients with SUI PP. However, the pub-
lished literature is considerably limited, as no ran-
domized clinical trials are available, no consensus
has been reached regarding the definition of the
severity of incontinence, and substantial hetero-
geneity exists across the outcome variables meas-
ured. Therefore, the strength of the results
obtained in this study should prompt the initia-
tion of studies that can provide a higher level of
evidence for the comparison of adjustable slings
and AUSs in patients with SUI PP.
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Appendix 1. Search strategy

MEDLINE (Ovid):

Exp Urinary Incontinence

(urinary adj2 incontinence).mp
(urine adj2 incontinence).mp

or/

Prostatectomy/

Prostatectom$.mp

(Suprapubic adj2 prostatectom$).mp
(Retropubic adj2 prostatectom$).mp
9. Exp Prostatic Neoplasms
10.(Prostat™ adj2 neoplasm$).mp
11.(Prostat™ adj2 cancer).mp

12.0r/

13.Exp Suburethral Slings
14.(suburethral adj2 sling$).mp
15.(adjustable adj2 sling$).mp
16.argus.mp

17.remeex.mp

PN

16.

17.

18.

19.

20.

21.

profile male patients with severe stress urinary
incontinence. BfU Int 2016; 118: 625-632.

Perez L. Succesful outcome of artificial urinary
sphincters in men with post-prostatectomy
urinary incontinence despite adverse implantion
features. ¥ Urol 1992; 168: 1166-1170.

Alwaal A, Harris CR, Awad MA, et al.
Comparison of complication rates related to male
urethral slings and artificial urinary sphincters for
urinary incontinence: national multi-institutional
analysis of ACS-NSQIP database. Inr Urol
Nephrol 2016; 48: 1571-1576.

Belot PY, Fassi-Fehri H, Crouzet S, ez al.
Traitement de I’incontinence urinaire d’effort
apres prostatectomie: résultats du sphincter
urinaire artificiel aprés échec de bandelette sous-
urétrale. Prog en Urol 2012; 22: 644-649.

Ajay D, Zhang H, Gupta S, et al. The artificial
urinary sphincter is superior to a secondary
transobturator male sling in cases of a primary
sling failure. ¥ Urol 2015; 194: 1038-1042.

Cerruto MA, D’Elia C and Artibani W.
Continence and complications rates after male
slings as primary surgery for post-prostatectomy
incontinence: a systematic review. Archivio
Italiano di Urologia e Andrologia 2013; 85: 92-95.

Van Bruwaene S, De Ridder D and Van Der
Aa F. The use of sling vs sphincter in post-
prostatectomy urinary incontinence. B¥U Int
2015; 116: 330-342.

18.(transobturator adj2 tape).mp
19.(suburethral adj2 tape).mp
20.Exp Urinary Sphincter, Artificial
21.(Artificial adj2 urinary adj2 sphincter).mp
22.(urinary adj2 sphincter).mp
23.0r/

24.randomized controlled trial.pt
25.controlled clinical trial.pt
26.randomized.ab

27.placebo.ab

28.randomly.ab

29.trial.ab

30.(clinical adj2 trial).mp.

31.(randomi*ed adj2 controlled adj2 trial).mp.

32.exp double-blind method

33.clinical trial.pt

34.exp Non-Randomized Controlled Trials
35.(quasi adj2 experiment”).mp
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36.exp cohort studies
37.cohort”.mp

38.or/

39.4 and 12 and 23 and 38

Embase

1. ‘Urine Incontinence’/exp

2. (Urine NEXTY/2 incontinence):ti, ab

3. (Urinary NEXT/2 incontinence):ti, ab

4. or/

5. Prostatectomy/exp

6. Prostatectom™:ti, ab

7. (Suprapubic NEXT/2 prostatectom”):ti, ab

8. (Retropubic NEXT/2 prostatectom®):ti, ab

9. ‘Prostate tumor’/exp

10.‘Prostatic intraepithelial neoplasia’/exp

11.(Prostatic NEXT/2 neoplasm®):ti, ab

12.(Prostatic NEXT/2 cancer):ti, ab

13.(Prostate NEXT/2 neoplasm$):ti, ab

14.(Prostate NEXT/2 cancer):ti, ab

15.0r/

16.‘Suburethral sling’/exp

17.‘Suburethral sling procedure’/exp

18.‘transobturator tape’/exp

19.(suburethral NEXT/2 sling”):ti, ab

20.(adjustable NEXT/2 sling™):ti, ab

21.(argus NEXT/2 sling™):ti, ab

22.(remeex NEXT/2 sling™):ti, ab

23.(advance NEXTY/2 sling™):ti, ab

24.(transobturator NEXT/2 tape”):ti, ab

25.(trans NEXT/2 obturator NEXT/2 tape™):ti,
ab

26.(suburethral NEXT/2 tape”):ti, ab

27.(transobturator NEXT/2 male NEXT/2
system):ti, ab

28.(trans*obturator NEXT/2 tape®):ti, ab

29.‘Bladder sphincter prosthesis’/exp

30. (artificial NEXT/2 urinary next/2 sphincter):
ti, ab

31.(artificial NEXT/2 genitourinary sphincter):
ti, ab

32.(Bladder NEXT/2 sphincter NEXT/2
prosthesis):ti, ab

33.(artificial NEXT/2 bladder NEXT/2
sphincter):ti, ab

34.(bladder NEXT/2 sphincter):ti, ab

35.0r/

36.‘randomized controlled trial’/exp

37.(randomi*ed NEXT/2 controlled NEXT/2
trial):ti, ab

38.¢clinical trial’/exp

39.(clinical NEXTY/2 trial):ti, ab

40.‘double blind procedure’/exp

41.°‘quasi experimental study’/exp

42.(quasi NEXT/2 experimental NEXT/2
study):ti, ab

43.‘cohort analysis’/exp

44.cohort™:ti, ab

45.or/

46.4 and 15 and 35 and 45

Central (Ovid)

Exp Urinary Incontinence

(urinary adj2 incontinence).mp
(urine adj2 incontinence).mp

or/

Prostatectomy/

Prostatectom$.mp

(Suprapubic adj2 prostatectom$).mp
(Retropubic adj2 prostatectom$).mp
9. Exp Prostatic Neoplasms
10.(Prostat” adj2 neoplasm$).mp
11.(Prostat™ adj2 cancer).mp

12.0r/

13.Exp Suburethral Slings
14.(suburethral adj2 sling$).mp
15.(adjustable adj2 sling$).mp
16.argus.mp

17.remeex.mp

18.(transobturator adj2 tape).mp
19.(suburethral adj2 tape).mp

20.Exp Urinary Sphincter, Artificial
21.(Artificial adj2 urinary adj2 sphincter).mp
22.(urinary adj2 sphincter).mp

23.or/

24.4 and 12 and 23

PN D=
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