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Abstract

Purpose: This systematic review and meta-analysis investigates the efficacy of in-
traoperative sling procedures in reducing postprostatectomy urinary incontinence
compared to having no slings.

Methods: A comprehensive search of PubMed, Medline, Embase, and the Cochrane
library from inception to November 2020 was performed. Risk of bias was assessed
using the Cochrane Risk of Bias tool for randomized studies and Newcastle-Ottawa
Scale for nonrandomized studies. The GRADE approach was used for critical appraisal
of evidences and meta-analyses were conducted using random-effects models.
Results: Ten studies were included (n = 1,447). Quality of evidence ranged from mod-
erate to very low. Sling procedure was generally favorable for short-term continence
outcomes, although discrepancies exist due to variability in continence definition.
Sling procedure resulted in reduced urinary pad weight at 1 month postoperatively
(MD: 21.55; 95%Cl: 12.58 to 30.52). Patient-reported questionnaires were also
favorable for the sling group for up to 3 months (IPSS; (MD: 1.44; 95%Cl: 0.14 to
2.74), ICIQ-SF; (MD: 2.25; 95%Cl: 1.26 to 3.24), EPIC-U; (MD: 5.30; 95%Cl: 1.12 to
9.39)) postoperatively. Sling procedure improved the number of continent patients
at 1 month with continence definition of zero pad use/day (RR:1.41; 95%Cl: 1.10 to
1.83) but not with the definition of < 1pad/day. Similarly, it reduced the time to con-
tinence with the < 1 pad/day definition (MD: 0.5; 95%Cl: 0.1 to 0.9) but not with the
zero pad/day definition.

Conclusion: The current literature suggests that intraoperative sling procedures dur-
ing radical prostatectomy may promote early return of continence compared to hav-

ing no sling, however, there are no long-term differences.
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1 | INTRODUCTION

Prostate cancer is the second most common malignancy in men
worldwide, with 1.3 million new cases in 2018.! Radical prostatec-
tomy is an effective and commonly performed treatment option
for localized prostate cancer.? However, urinary incontinence re-
mains a major adverse event following radical prostatectomy, with
12 months postoperative urinary incontinence rate ranging from 4%
to 31%.% Urinary incontinence can have a severe impact on the pa-
tient's quality of life, and thus, remains a deterrent for many patients
when deciding treatment for their prostate cancer.®

Multiple etiologies have been proposed for the development
of postoperative incontinence with the major factor attributed to
intraoperative damage of the urethral sphincter with accompany-
ing intrinsic sphincter deficiency.* Other possible causes include
detrusor over and under-activity, bladder outlet obstruction due to
anastomotic strictures and damage to pelvic nerves that potentially
supply the sphincter mechanism. As such, several intraoperative
techniques aiming to reduce postoperative urinary incontinence
have been described, including surgical techniques to preserve an-
atomical structures (ie, bladder neck, neurovascular bundle, or pu-
boprostatic ligaments) and different surgical approaches including
anterior and posterior reconstruction and the Retzius-sparing tech-
nique‘g*6 However, the role of these intraoperative techniques in re-
ducing incontinence remains unclear; with many of these techniques
not externally validated in a multicenter setting.”””

Recent studies suggest that the use of intraoperative suburethral
sling techniques during prostatectomy may reduce the incidence of
postoperative urinary incontinence.° Sling suspension technique in-
volves the placement of a sling to support the proximal urethra and
bladder neck to provide compressive force on the urethra, increase
the functional length of the urethra and maintain adequate urethral
closure.” Sling techniques are commonly used in the setting of post-
operative urinary incontinence when noninvasive therapies such as
pelvic floor muscle training and pharmacologic treatments fail.}!
Performing a sling procedure intra-operatively at the time of pros-
tatectomy may prevent the development of urinary complications,
improving postoperative quality of life and reducing overall cost by
minimizing the likelihood of patients having to undergo secondary
surgery for incontinence following radical prostatectomy.

Different surgical techniques and sling materials have been ex-
plored with varying results. Therefore, the purpose of this study is
to conduct a systematic review and meta-analysis to evaluate the
effectiveness of intraoperative slings compared with no sling proce-
dure in reducing postoperative urinary incontinence and complica-

tion rates in patients undergoing radical prostatectomy.

2 | MATERIALS AND METHODS
This systematic review and meta-analysis was registered
with PROSPERO (https://www.crd.york.ac.uk/PROSPERO/,
CRD42017078878) prior to commencement of the review. The

protocol followed the methods recommended by the Cochrane
Handbook for Systematic Reviews of Interventions*? and was writ-
ten in accordance with PRISMA-P (Preferred Reporting Items for

Systematic Reviews and Meta-Analysis Protocols) statement.*®

2.1 | Search strategy

A sensitive search was performed from inception to November
2020 in MEDLINE via OVID, EMBASE via OVID, PubMed (www.
ncbi.nlm.nih.gov/pubmed) and Cochrane Central Register Clinical
Trials (CENTRAL) via the Cochrane Library, using key words related

» o« » o«

to “prostate cancer,” “prostatectomy,” “sling,” and “urinary inconti-
nence” (Table S1). No language restrictions were applied. In addition,
reference lists of all included studies were screened.

One reviewer inspected the titles and abstracts of all identified
studies to generate a list of potentially eligible studies (EL). Full-text
articles were reviewed by two review authors for eligibility (EL and
DS). Consensus between the two reviewers was used to resolve any

disagreement.

2.2 | Inclusion and exclusion criteria

The studies included in this review reported data on localized pros-
tate cancer patients who underwent radical prostatectomy at any
age. Study types included randomized controlled trials and nonrand-
omized comparative studies.

Exclusion criteria includes animal studies, conference abstrac-

tions or poster publications, and descriptive commentaries.

2.3 | Outcome measures

The main outcomes of interest were urinary incontinence and
other adverse events or complications. Length of hospital stay,
length of operation, quality of life, and cost were also investigated.
Postoperative outcome data were extracted at 4 time points: 1, 3, 6,
and 12 months.

2.4 | Data extraction

Two review authors used a pre-piloted data extraction sheet to
extract data from the included studies (EL and DS). Consensus be-
tween the two reviewers were used to resolve any disagreement. An
attempt was made to contact authors from studies where data were
unclear or not available in the published manuscript.

For each included study the following data were extracted: sam-
ple characteristics (country, study design, surgical procedure, sling
position, sling material, age, body mass index, prostate specific anti-
gen (PSA)), name of sling procedure used, and all outcome measures

from all time points.


https://www.crd.york.ac.uk/PROSPERO/
http://www.ncbi.nlm.nih.gov/pubmed
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2.5 | Risk of bias assessment and
strength of the evidence

Cochrane Collaboration's tool was used to assess the methodological
quality of randomized controlled trials.'?> Each study was assessed as
having high, low, or unclear risk of bias by two reviewers (EL and DS).
Methodological quality of comparative studies was assessed via the
Newcastle-Ottawa Scale (NOS), which was endorsed by the Cochrane
handbook for quality appraisal of observational studies.'*!> Each study
was given a score between zero and nine, by considering three fac-
tors that consist of nine items in total: (1) Selection of study groups, (2)

. Our review considered a

Comparability and (3) Outcome of interes
study with a score of 2> 7 as having high quality and low risk of bias, as
there are no established standardized criteria for the interpretation of
the NOS scores currently. Grading of Recommendations Assessment,
Development and Evaluation (GRADE) approach was used to assess

strength of evidence from high to very-low-quality for each outcomes.*

2.6 | Statistical analysis

For dichotomous outcomes, we extracted the number of patients
in each group who experienced the outcome of interest and the

number of patients assessed at endpoint in each treatment arm at

the end of the prespecified follow-up, in order to estimate a relative
risk and its 95% confidence interval. For continuous outcomes, we
extracted the final value and standard deviation of the outcome of
interest and the number of patients assessed at the endpoint in each
treatment arm at the end of follow-up. Where appropriate, we calcu-
lated the mean difference and 95% confidence interval.

Outcome measures from individual trials were combined through
a meta-analysis where possible using a random-effects model, via
the Comprehensive Meta-Analysis software.r” When a meta-analy-
sis was not possible, results were described qualitatively.

Included studies were grouped by outcome measures (eg, continence
defined as zero pad/day), followed by time frame (1, 3, 6, and 12 months)
to provide a homogenous subset for meta-analysis. Time points (1, 3, 6,
and 12 months) were selected based on the available results. Studies

included in the meta-analysis were ordered chronologically.

3 | RESULTS
3.1 | Literature search
The search identified 179 citations after the removal of duplicates.

Following the elimination of irrelevant references, 31 full-text articles
were screened for eligibility. About 21 articles were excluded due to

Records identified through
database searching
= Cochrane = 32 Additional records identified
5 Medline = 36 through other sources (Screening
= Embase = 45 of references of included studies)
c
g PubMed = 142 (n=2)
Records after duplicates removed
(n=179)
z '
§ Records screened R Records excluded
2 (n=179) 4 (n=148)
i
Full-text articles assessed 21 Full-text articles excluded
for eligibility >

(n=31) »| 2 Conference abstracts
z - 3 Ineligible study design
3 l 16 No outcome of interest
»

Studies included in
qualitative synthesis

(n=10)
- Studies included in quantitative
§ synthesis (meta-analysis)
E (n=10)

FIGURE 1 PRISMA Flow diagram of review process
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TABLE 2 Risk of bias assessment of randomized trials via Cochrane Collaboration's tool for Randomized Controlled Trials
Blinding of Blinding of Other
Random sequence Allocation participants and outcome Incomplete Selective source of

Author, year generation concealment personnel assessment outcome data reporting bias
Altinova, 2009 Unclear Unclear Unclear Unclear Low risk Low risk Low risk
Bahler, 2016 Low risk Low risk High risk Unclear High risk Low risk High risk
Nguyen 2017 Unclear Unclear High risk Low risk Low risk Low risk High risk
Cestari 2015 Low risk Low risk Unclear Unclear Low risk Low risk Low risk
Kojima 2014 Unclear Unclear High risk Low risk Low risk Low risk High risk

Notes: Low risk of bias, Low risk of bias present in the study; High risk of bias, High risk of bias present in the study; Unclear, Insufficient information

to permit judgment of “Low risk” or “High risk”.

the following reasons: conference abstracts (n = 2); ineligible study de-
sign (n = 3); and no outcome of interest (n = 16). Therefore, 10 studies

10.18-26 \yere included in this systematic review (n = 1,447) (Figure 1).

3.2 | Study characteristics

Included trials consisted of five RCTs822

and five retrospective cohort
studies.'%%3-2¢ Al slings were positioned on the bladder neck, and sling
material used included rectus fascia (n = 3), small intestinal submucosa
(n = 2), vas deferens (n = 3), Denonvilliers’ fascia (n = 1), median umbili-
cal ligament (n = 1), and retrotrigonal muscular layer (n = 1). All slings
identified and included in the study were nonsynthetic slings (Table 1).
The mean age reported in the studies was 62.06. All studies
found were in English. The characteristics of included studies includ-

ing type of surgical approach are presented in Table 1.

3.3 | Risk of bias assessment

The risk of bias assessments of the included studies are presented
in Tables 2 and 3.

3.4 | Cochrane collaboration's tool for randomized
controlled trials

Three studies had at least one domain with high risk of bias (Table 2).
The most common methodological flaw was found in the “blinding
of participants and personnel” and “other source of bias,” which
included selection bias and recall bias. Least methodological flaws

were found in the domain of “selective reporting.”

3.5 | Newcastle-Ottawa scale for
comparative studies

One study was assessed to have low risk of bias and four studies had

high risk of bias (Table 3). Low score was observed in the domain of

comparability in all studies. Risk of bias was lower in the domain of
selection and outcome.

3.6 | Continence outcomes

3.6.1 | Continence defined by number of pads®*®-

20,22-24,26

Our meta-analysis demonstrated a very-low to moderate-quality
evidence that with continence defined as using zero pad/day, num-
ber of continent patients is significantly increased in the sling group
at 1 month (RR:1.41; 95%ClI: 1.10 to 1.83), but not at 3 months
(RR:1.29; 95%Cl: 0.98 to 1.69), 6 months (RR:1.10; 95%Cl: 1.00
to 1.21), or 12 months (RR:1.12; 95%Cl: 1.00 to 1.25) postopera-
tively (n = 746) (Figure 2).1018-2022-24 However, with continence
definition of < 1pad/day, there was a low to moderate-quality evi-
dence that sling procedures did not reduce the risk of incontinence
at 1 month (RR:1.12; 95%Cl: 1.00 to 1.24), 3 months (RR:1.07;
95%Cl: 0.95 to 1.21), 6 months (RR:1.01; 95%Cl: 0.95 to 1.07), and
12 months (RR: 1.02; 95%Cl: 0.93 to 1.13) postoperatively (n = 794)
(Figure 2).10:18:22.24.26

Sling procedure did not reduce the time taken to achieve con-
tinence with zero pad/day definition?>% (n = 296) (MD: 1.29;
95%Cl: -0.54 to 3.13) (Figure 3). Study by Bahler et al. was not
included in this meta-analysis as the study did not report confi-
dence interval for the data, however, the study coincides with our
finding®® (n = 104) (MD: -0.4; p = 0.61; 95% Cl: not reported).
However, with < 1pad/day definition, sling group achieved conti-
nence 0.5 week earlier than the no-sling group (MD: 0.5; 95%Cl:
0.1t00.9).%

Furthermore, sling procedure did not reduce the number of pads
required per day (n = 60) at 5 days (MD: -0.2; 95%Cl: -0.9 to 0.5) and
10 days postoperatively (MD: -0.5; 95% CI: -1.2 to 0.2). Yet, there
was a low-quality evidence demonstrating reduced pad use in the
sling group at 1 month (MD: -0.7; 95%Cl: -1.2 to -0.2).*" There was a
low-quality evidence that sling procedure does not result in more pa-
tients achieving immediate continence after catheter removal (n = 59)
(RR: 1.31; 95%Cl: 0.69 to 2.51).%°
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3.6.2 | Continence defined by pad weight via 1-hour

3 pad test??
F S N 10D ® O
g “g_ There is a very-low-quality evidence that sling procedure reduces the
é ; £ mean pad weight gain at 1 month (MD: 21.55; 95%Cl: 12.58 to 30.52)
§ % f:, -IH-H. but not at 3 months (MD: 0.00; 95%Cl: -4.12 to 4.12) and é months
: (MD: 0.41; 95%Cl: -0.79 to 1.91) postoperatively (n = 57).2!
00 [}
; g 3.6.3 | Patient reported outcomes measures?:2®
£}
§ § § A significant difference in International Consultation on Incontinence
B ' e © Questionnaire short-form (ICIQ-SF) favoring the sling group was found
2 o at 3 months (MD: 2.25; 95%Cl: 1.26 to 3.24) but not at 1 month (MD:
2 g g 2.77; 95%Cl: -1.54 to 7.08) (Figure 4) or 6 months (MD: 0.5; 95%Cl:
‘§ g E -0.63 to 1.63). For Expanded Prostate Cancer Index Composite
o <_’: Sl © 5l © =8 © (EPIC-U) results, a significant difference favoring sling procedures
@ g is seen at 1 month (MD: 15.35; 95%Cl: 11.37 to 19.33), 3 months
g % (MD: 5.30; 95%Cl: 1.21 to 9.39) but not at 6 months (MD: 4; 95%Cl:
§ E -0.04 to 8.04) postoperatively. In addition, a significant difference in
'§ § % g International Prostate Symptom Score (IPSS) favoring the sling group
- AN NE was found at 1 month (MD: 4.75; 95%Cl: 3.67 to 5.83) and 3 months
E g é (MD: 1.44; 95%Cl: 0.14 to 2.74) but found to favor the no-sling group
:’3 E 2 at 6 months (MD: -0.94; 95%Cl: -1.77 to -0.11).
Bl 3¢ E
S 5 & o« o o = g
§ - E 3.6.4 | Adverse events and complications
5%t 5
P g § % ED There is a very-low-quality evidence that sling does not reduce the
g g :.g g E incidence of bladder neck contracture (n = 177) (RR: 0.34; 95%Cl: 0.04
«';c ‘g’ g § o to 3.12) and moderate-quality evidence of no effect on pelvic abscess
S 8 § E- -§ }3 formation (n = 318) (RR; 2.63; 95%Cl: 0.50 to 13.70). However, there
?‘, a B3E€® 0 0o « = = é is a low-quality evidence of reduced incidence of urethral stricture
@ - § (n = 348) (RR: 2.35; 95%Cl: 1.33 to 4.13) and very-low-quality evi-
% “E’ o § dence of reduced incidence of urinary retention (n = 297) (RR: 2.09;
z qu g ~ 95%Cl: 1.26 to 3.48)**% in the sling group (Figure 5).
E - MM B
§ £ E 3.6.5 | Length of hospital stay, length of operation,
B "g 3 Z quality of life and cost
© o 2 >
£ 255 E
§ § § § -H_-M. i Cestari et al.¥’ reported that sling procedure does not reduce hos-
° € pital length of stay (MD: 0.0; P-value not reported; 95% Cl not re-
é é E— ported) (n = 60). Sling procedure, however, resulted in increase in the
ﬁ ,g § o length of operation (MD: -6.13, 95%Cl: -9.18 to -3.07) (Figure 6).
ﬁ - *g §. Z Our search did not find any study investigating differences in qual-
§ '% § 3 = g ity-of-life outcomes and cost.
2 9 s 2 ¢
3 s . _ s
. 5 58 § % g 3 4 | DISCUSSION
- -HH N
m = e ‘g}' = 2 IS Our systematic review demonstrates that there is a low-moderate
,E 2 8 8z2aQq 2 certainty evidence that intraoperative sling procedures are generally
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Sling group No Sling group Weight
Author, year Continence / Total Continence / Total Relative Risk (95% Cl) RR (95% Cl) (%)
Continence: 1 month (0 pad versus 21 pad)
Jorion, 1997 18/30 10/30 1.80 (1.00 to 3.23) 19
Jones, 2005 10/15 6/15 1.67 (0.81t0 3.41) 13
Cestari, 2015 23/30 14/30 1.64 (1.07 to 2.53) 35
Bahler, 2016 13/67 13/68 1.01 (0.51 to 2.03) 14
Nguyen, 2017 17/93 19/99 0.95 (0.53 to 1.72) 19
Pooled effect (12=0%) 1.41 (1.10 to 1.83)
Oontlnenoe 3 months (0 pad versus 21 pad)
Jorion, 1997 28130 21/30 1.33(1.04t01.72) 32
Jones, 2005 14/15 7/15 2.00 (1.15 to 3.49) 15
Cestari, 2015 25/30 18/30 1.39 (1.00 to 1.94) 27
Nguyen, 2017 36/91 41/92 0.89 (0.63 to 1.25) 26
Pooled effect (12=15.17%) 1.29 (0.98 to 1.69)
Continence: 6 months (0 pad versus 21 pad)
Jorion, 1997 30/30 27130 1.11 (0.97 to 1.27) 50
Jones, 2005 14/15 12/15 1.17 (0.88 to 1.55) 11
Westney, 2006 19/49 52/118 0.88 (0.59 to 1.32) 5
Cestari, 2015 28/30 22/30 1.27 (1.01to 1.61 16
Nguyen, 2017 53/82 57186 ogsﬁo 78t0 1 22; 18
Pooled effect (12=0%) 1.10 (1.00 to 1.21)
Continence: 12 months (0 pad versus 21 pad)
Jorion, 1997 30/30 28/30 1.07 (0.96 to 1.20) 35
Jones, 2005 15/15 14 /15 1.07 (0.89 to 1.28) 22
Westney, 2006 27146 57 /89 0.92 (0.69 to 1.22) 1
Altinova, 2009 33/40 26/ 46 1.46 (1.09 to 1.95) 11
Cestari, 2015 29/30 241730 121 (1.00t0 1.46) 21
Pooled effect (12=15.82%) 1.12 (1.00 to 1.25)
Continence: 1 month (<1 pad versus >1 pad)
Jorion, 1 1/30 10/30 110é0.55t02.193 2
Bahler, 22(1)}7 2%;695; g%;gg 1.17 (0.84 to 1.64, 11
Nguyen, 0.91(0.68to 1.23 13
Zanoni, 2020 1191157 165/250 1.15 31 01to 1.302 74
Pooled effect (12=0%) 1.12 (1.00 to 1.24]
Continence: 3 months (<1 pad versus >1 pad)
Jorion, 1997 29/30 20/30 1.45(1.12to0 1.88) 15
Bahler, 2011 49 /65 8/ 1.02 (0.84 to 1.25) 20
Nguyen, 2017 69/91 69/92 1.01 (0.86 to 1.19 25
Zanoni, 2020 138/157 215/250 1.02 (0.95 to 1.10 40
Pooled effect (12=28.32%) 1.07 (0.95 to 1.21
Continence: 6 months (<1 pad versus >1 pad)
Jorion, 30/30 29/30 1.03 (0.94 to 1.13) 47
Westney, 2006 29/49 83/118 0.84(0.65t01.09) 6
Bahler, 2016 50/59 51/59 0.98(0.85t01.14) 18
Nguyen, 2017 72182 74186 1.02(0.91t01.15) 29
Pooled effect (12=0%) 1.01 (0.95 to 1.07)
Continence: 12 months (<1 pad versus >1 pad)
Jorion, 1997 30/30 29/30 1.03 %0.94 to 1.13; 45
Westney, 2006 34/46 75/89 0.88 (0.72 to 1.07 19
Bahler, 2016 52 /55 52/60 1.09 (0.97 to 1.23) 36

FIGURE 2 Forrest plot of continence outcomes when continence is defined as using O pad versus = 1 pad or as using < 1 pad versus > 1
pad

No Sling group Sling group
Author, year Mean (SD) / Total Mean (SD) / Total Mean Difference(95% Cl) MD (95% CI) Weight
(%)

Time to achieve continence, months (0 pad versus 21 pad)
Altinova, 2009 3.8(3.8)/26 14 (2.2)/33
Punnen, 2014 1.5(1.08) /81 1(1.17)/ 156
Pooled effect (12=0%)

240 (-39510-0.85) 42
-0.50 (-0.8110-0.19) 58
-1.29 (-3.13 to 0.54)

0.00 5.00 10.00

-10.00 -5.00

No Sling Sling

FIGURE 3 Forrest plot of time taken to achieve continence (months)
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No Sling group Sling group
Mean (SD) / Total Mean (SD)/ Total

Author, year Mean Difference(95% Cl) MD (95% ClI) Weight
(%)
ICIQ-SF (1 month)
Kojima, 2014 12.75 (2.25) / 30 7.75 (2.25) 1 27 e 5 5.00 (3.83 t0 6.17) 49
Zanoni, 2020 2.4 (2.5) /250 1.8 (3.1)/ 157 0.60 (0.05 to 1.15) 51
Pooled effect (12=0%) 2.77 (-1.54 to 7.08)
| ! | |
-10.00 -5.00 0.00 5.00 10.00
No Sling Sling
FIGURE 4 Forrest plot of International Consultation on Incontinence Questionnaire short form score at 1 month
No Sling group Sling group
Author, year Events / Total Events/ Total Relative Risk (95% Cl) RR (95% CI) Weight
(%)
Bladder neck contracture
Jones, 2005 1/15 0/15 & 3.00 (0.13 to 68.26) 51
Bahler, 2016 1/74 0/73 1 2.96 (0.12 to 71.50) 49
Pooled effect (12=0%) —‘— 2.98 (0.32 to 27.73)
Pelvic abscess
Westney, 2006 2/122 2/49 ™ 0.40 (0.06 t0 2.77) 73
Bahler, 2016 0/74 1/73 R — 0.33 (0.01 t0 7.94) 27
Pooled effect (12=0%) -l 0.38 (0.07 to 1.99)
Urethral Stricture
Jones, 2005 1/15 0/15 3.00 (0.13 to 68.26) 3
Westney, 2006 177122 17149 - 0.40 (0.22 t0 0.72) %4
Bahler, 2016 0/74 1/73 0.33 (0.01 to 7.94) 3
Pooled effect (|2=0%) ‘ 0.43 (0.24 to 0.75)
Urinary retention
Jorion, 1997 2/30 2/30 ] 0.20 (0.01 to 4.00) 47
Punnen, 2014 1181 1/156 ¥ 1.93 (0.12 to 30.39) 53
Pooled effect (12=0%) . —Q— : 0.67 (0.07 to 6.14)
o.¢'n 0.1 1 1:) 1(;0
No Sling Sling
FIGURE 5 Forrest plot of adverse events
No Sling group Sling group
Author, year Mean (SD) / Total Mean (SD)/ Total Mean Difference(95% Cl) MD (95% ClI) Weight
(%)
Operative time (minutes)
Bahler, 2016 174.50 (51.80) / 73 194.60 (65.00) / 74 —_.L -20.10(-39.12t0-1.08) 3
Kojima, 2014 194.75 (15.88) / 30 197.75 (8.39) / 27 -3.00 (-9.70 to -3.70) 20
Cestari, 2015 192.00 (22.00) / 30 201.00 (27.00) / 30 —_— -9.00 (-21.46 to 3.46) 6
Zanoni, 2020 131.25 (25.83)/ 157 125.00 (16.67) / 250 . -6.25 (-9.51 to -2.99) 72
Pooled effect (12=1.97%) ‘ ! ¢ l -6.13 (-9.18 to -3.07)
1
5000 -25.00 0.00 25,00 50.00
No Sling Sling

FIGURE 6 Forrest plot of operative time (minutes)

favorable for short-term improvement but have no difference in
long-term continence outcomes compared to having no sling proce-
dures (Table 4). Early return of continence in the sling group is seen
in patient-reported questionnaires for up to 3 months (IPSS, ICIQ-SF,
and EPIC-U) postoperatively. Furthermore, significant improvement

is seen in the sling group at 1 month for pad weight test, number of

pads used per day, and number of continent patients with zero pad/
day definition, although no difference is discerned at longer term.
However, sling procedure does not increase the number of conti-
nent patients at any time point with < 1 pad/day definition. As such,
it is evident that variability in results is introduced by the difference

in continence definition and methods. Similarly, sling procedure
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TABLE 4 Summary of findings and quality of evidence assessment (GRADE)
Summary of findings Quality of evidence assessment (GRADE)

Outcome—Time point (definition) Number of participants  Effect size Study

[references] (studies) (95%Cl) limitation  Inconsistency Imprecision Quality

Continence

Continence—1 month (0 pad versus > 1 477 (3 RCTs/ 2 RR:1.41 (1.10 -1 -1 None SPpO0O
pad) [Jorion, 1997; Jones, 2005; Cestari, comparative studies) to 1.83) Ly
2015; Bahler, 2016; Nguyen, 2017]

Continence—3 months (0 pad versus >1 333 (2 RCTs/2 RR:1.29 (0.98 -1 -1 None & 0@)
pad) [Jorion, 1997; Jones, 2005; Cestari, comparative studies) to 1.69) Low
2015; Nguyen, 2017]

Continence—6 months (0 pad versus >1 485 (2 RCTs/3 RR:1.10 (1.00 -1 -1 None SPO0O
pad) [Jorion, 1997; Jones, 2005; comparative studies) to 1.21) Low
Westney, 2006; Cestari, 2015; Nguyen,

2017]

Continence—12 months (0 pad versus > 1 371 (2 RCTs/3 RR:1.12(1.00 -1 -1 None 51 00)
pad) [Jorion, 1997; Jones, 2005; comparative studies) to 1.25) Low
Westney, 2006; Altinova, 2009; Cestari,

2015]

Continence—1 month (= 1 pad versus >1 794 (2 RCTs/2 RR:1.12(1.00 -1 -1 None SPO0O
pad) [Jorion, 1997; Bahler, 2011; comparative study) to 1.24) L
Nguyen, 2017; Zanoni, 2020]

Continence—3 months (< 1 pad versus > 1 780 (2 RCTs/2 RR:1.07 (0.95 -1 None None DPEPO
pad) [Jorion, 1997; Bahler, 2011; comparative study) to 1.21) Moderate
Nguyen, 2017; Zanoni, 2020]

Continence—6 months (< 1 pad versus > 1 513 (2 RCTs/2 RR: 1.01 (0.95 -1 -1 None DDO0O
pad) [Jorion, 1997; Westney, 2006; comparative studies) to 1.07) ey
Bahler, 2011; Nguyen, 2017]

Continence—12 months (= 1 pad 310 (1 RCT/2 comparative RR:1.02(0.93 -1 -1 None DDPOO
versus > 1 pad) [Jorion, 1997; Westney, studies) to 1.13) Low
2006; Bahler, 2011]

Time to achieve continence, months 296 (1 RCT; 1 comparative MD: -1.29 -1 -1 -1 DOOO
(0 pad versus 2 1 pad) [Altinova, 2009; study) (-3.13 to Very low
Punnen, 2014] 0.54)

Time to achieve continence, months (0 104 (1 RCT) MD: -0.4 -1 -1 -1 DOOO
pad versus > 1 pad) [Bahler, 2011] (95%CI Not Very low

reported),
p=0.61

Time to achieve continence, months (< 1 237 (1 comparative study) MD:0.5 (0.1 -1 -1 -1 2000
pad versus > 1 pad) to 0.9) Very low

[Punnen, 2014]

Number of pads required—5 days 60 (1 RCT) MD: -0.2 None -1 -1 DDOO
[Cestari, 2015] (-0.9to 0.5) Low

Number of pads required—10 days 60 (1 RCT) MD: -0.5 None -1 -1 DDOO
[Cestari, 2015] (-1.2t0 0.2) ey

Number of pads required—1 month 60 (1 RCT) MD: -0.7 None -1 -1 DDOO
[Cestari, 2015] (-1.2 to Low

-0.2)
Achieving immediate continence after 59 (1 RCT) RR: 1.31(0.69 None =i =il DDPOO
catheter removal (0 pad versus = 1 pad) to 2.51) Ly
[Altinova, 2009]
1-hour pad test—1 month [Kojima, 2014] 57 (1 RCT) MD: 21.55 -1 -1 -1 DOOO
(1258 to Very low
30.52)

1-hour pad test—3 months [Kojima, 2014] 57 (1 RCT) MD: 0.00 -1 -1 -1 DOOO
(-4.12to Very low
4.12)

(Continues)



LIM ET AL. 235

TABLE 4 (Continued)

Summary of findings Quality of evidence assessment (GRADE)
Outcome—Time point (definition) Number of participants  Effect size Study
[references] (studies) (95%Cl) limitation Inconsistency Imprecision Quality
1-hour pad test—6 months [Kojima, 2014] 57 (1 RCT) MD: 0.41 -1 -1 -1 5000
(-0.79 to Very low
1.91)
IPSS—1 month [Kojima, 2014] 57 (1 RCT) MD: 4.75 =l =l =l dOO0
(3.67 to Very low
5.83)
IPSS—3 months [Kojima, 2014] 57 (1 RCT) MD: 1.44 -1 -1 -1 SO0
(0.14 to Very low
2.74)
IPSS—6 months [Kojima, 2014] 57 (1 RCT) MD: -0.94 -1 -1 -1 2000
(-1.90 to Very low
0.02)
ICIQ- SF—1 month [Kojima, 2014; Zanoni, 464 (1 RCT/ 1 MD: 2.77 -1 None None SPPO
2020] comparative study) (-1.54 to Moderate
7.08)
ICIQ- SF—3 months [Kojima, 2014] 57 (1 RCT) MD: 2.25 -1 -1 -1 DOO00O
(1.26 to Very low
3.24)
ICIQ- SF—6 months [Kojima, 2014] 57 (1RCT) MD: 0.5 -1 -1 -1 DOOO
(-0.63 to Very low
1.63)
EPIC urinary score—1 month [Kojima, 57 (1 RCT) MD: 15.35 -1 -1 -1 DOO0O
2014] (11.37 to Very low
19.33)
EPIC urinary score—3 months [Kojima, 57 (1 RCT) MD: 5.30 -1 -1 -1 DOOO
2014] (1.21to Very low
9.39)
EPIC urinary score—6 months [Kojima, 57 (1 RCT) MD: 4 (-0.04 -1 -1 -1 000
2014] to 8.04) Very low
Postoperative complications
Bladder neck contracture [Jones, 2005; 177 (1 RCT/1 comparative RR:2.98(0.32 -1 -1 -1 2000
Bahler, 2016] study) to 27.73) Very low
Pelvic abscess [Westney 2006; Bahler, 318 (1 RCT/1 comparative RR:0.38(0.07 -1 None None DDPO
2016] study) to 1.99) Moderate
Urethral Stricture (Jones, 2005; Westney 348 (1 RCT/ 2 RR:0.43(0.24 -1 =il None DDPOO
2006; Bahler, 2016) comparative studies) to 0.75) L
Urinary retention [Jorion, 1997; Punnen, 297 (2 comparative RR:0.67 (0.07 -1 -1 -1 5000
2014] studies) to 6.14) Very low
Length of hospital stay
Hospital stay length [Cestari, 2015] 60 (1 RCT) MD: 0.0; None -1 -1 DDOO
(p=NS)" Low
Length of operation
Length of operation [Bahler, 2016; 671 (2 RCTs/2 MD: -6.13 -1 None None DPPO
Kojima, 2014; Cestari, 2015; Zanoni, comparative studies) (-9.18 to Moderate
2020] -3.07)

Note: Cl, Confidence interval; RCT, Randomized controlled trials; RR, Relative Risk (value > 1 favors sling); MD, Mean difference (negative values
favors sling); IPSS, International Prostate Symptom Score; ICIQ-SF, International Consultation on Incontinence score short form; EPIC, Expanded
Prostate Cancer Index Composite.

*Both groups presented the same mean and SD and therefore MD and 95%Cl were zero.
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reduces the time taken to achieve continence with < 1 pad/day defi-
nition but not with zero pad/day definition.

Our meta-analysis also demonstrated that intraoperative sling
may reduce the incidence of postoperative complications such as
urethral stricture and urinary retention, however, no explanation as
to why this is the case was provided in the included studies. Sling
procedure increased the operative time but did not affect the length
of hospital stay.

4.1 | Strengths and limitations of the study

The strengths of this systematic review include strict adherence to
the Cochrane Collaboration guideline and PRISMA guidelines, regis-
tration of the protocol on PROSPERO, utilization of a highly sensitive
search strategy with no language and date restriction, inclusion of
RCTs, strict assessment of quality with the Cochrane risk of bias tool
and Newcastle-Ottawa Scale and use of the GRADE approach for
evidence appraisal.

This review has some limitations. First, intraoperative sling pro-
cedure is a relatively new technique in the literature, and thus, only
five RCTs were identified and included in our analysis.10 Moreover,
the inclusion of nonrandomized comparative studies and difficulty
in standardizing the tension of the sling, surgical technique, and sling
material may have influenced the results. This systematic review
also does not include data from ongoing studies, studies published
as abstract only and unpublished RCTs. Furthermore, variability in
continence measurements resulted in very-low-quality evidence of
data due to inability to perform meta-analyses for many continence

outcomes.

4.2 | Comparison with other studies and
future directions

To our knowledge, this is the first systematic review and meta-
analysis that evaluates the effectiveness of intraoperative sling
procedures compared to having no sling procedures on postpros-
tatectomy continence outcomes. Our review demonstrates the im-
portance of standardizing the definition of continence for utilization
in future studies. Although defining continence via pad number is a
common clinical practice, it is not a reliable measure of urine leakage
as it is largely affected by pad size and type as well as the variabil-
ity of individual patient's perception of when to change the pads.?’
Thus, pad weight measurement via 24-hour pad test is a more objec-
tive assessment of urinary incontinence for use in future studies.?”%®
Additionally, questionnaires are objective assessment tools that also
allow the evaluation of patient's postoperative quality of life, and
thus, provide a better assessment of sling effectiveness.?’
Furthermore, our review demonstrates that current studies in
the field of intraoperative sling technique have very-low-quality
to moderate-quality, identifying the need for future studies with

high-quality evidence.

Our review also suggests that future studies assessing the ef-
fectiveness of intraoperative sling must consider the type of sling
material used. The sling materials used in all studies included in
our review are biological absorbable graft materials, and as they
are known to degrade very quickly, this may be one reason for
poor outcome. Our review demonstrates that there are no sig-
nificant difference in continent patients between the sling and
no-sling group beyond 6 months postoperatively. This may be in-
fluenced by the fact that biological sling materials are absorbed

after 6 months.

5 | CONCLUSION

Overall, our study demonstrates that intraoperative sling proce-
dures do not decrease long-term urinary incontinence rate, however,
may have potential to promote early return of continence. Currently,
our evidence is limited by the lack of high-quality studies and vari-
ability in definitions, and as thus our study details how future clinical
research in this field can be improved in order to verify the effect of

intraoperative slings more effectively.
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