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Background: Patients with pelvic organ prolapse combined with stress urinary incontinence (SUI)
require pelvic floor repair and surgical treatment; however, there is currently no systematic evaluation of the
treatment effect.

Methods: PubMed, Medline, Embase, Elsevier, The Cochrane Library, Web of science, and other
databases were searched for randomized controlled trials (RCTs) published between January 2000 and
December 2020 regarding tension-free vaginal tape (T'VT) treatment of pelvic organ prolapse combined
with SUI. Quality evaluation of the articles included in this study was conducted in accordance with the
Cochrane Work Manual (5.3), and RevMan 5.3 software was used to conduct meta-analysis of the data
extracted from literature meeting the requirements.

Results: A total of 10 articles were included, involving a total of 1,361 subjects, including 553 in the control
group (a different surgical treatment) and 808 in the observation group (single TVT or TVT combined with
pelvic floor repair). The bias evaluation results showed that all of the included literature was rated as level B,
so there was no need for sensitivity analysis. The meta-analysis showed that the combined effect size of the
clinical cure rate was {odds ratio (OR) [95% confidence interval (CI)]: 3.82 (1.39, 10.52); Z=2.59, P=0.010},
and the combined effect size of the clinical complication rate was [risk difference (RD) (95% CI): -0.09
(-0.16, -0.02); Z=2.38; P=0.02]. The results showed that the clinical cure rate of the observation group was
significantly higher than that of the control group, while the clinical complication rate was significantly lower
than that of the control group (P<0.05).

Discussion: TV'T surgery or TVT combined with pelvic floor repair surgery can significantly improve
the cure rate of patients with pelvic organ prolapse combined with SUI, and reduce the incidence of
postoperative complications. Therefore, TVT is a suitable surgical method for the treatment of patients with
pelvic organ prolapse combined with SUT.
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Introduction

Stress urinary incontinence (SUI) is a common disease in
middle-aged and elderly women, especially obese women
who have given birth (1). Current studies have shown that
the onset factors of SUI include age, changes in hormone
levels, and increased body mass index, and are closely
related to the number of deliveries, chronic pelvic pain,
and pelvic organ prolapse (2). SUI mainly arises due to
disorder of the bladder neck and its supporting system,
dysfunction of urethral sphincter, dysfunction of the related
nervous system, and the disorder of the urethral mucosal-
sealing function (3). Clinically, SUI is mainly divided into
anatomical and urethral sphincter dysfunction types. Mild
SUI can be treated with non-surgical methods, such as
medication, pelvic floor muscle exercises, and biofeedback
therapy. Surgical treatment is performed in cases of
treatment failure (4). The surgical methods used for SUI
include Burch surgery, tension-free vaginal tape (TVT),
TVT through obturator (TVT-0O), and transobturator tape
(TOT) (5). TVT is a new surgical method for the treatment
of tension urinary incontinence, which was proposed by
Swedish scientist Ulmsten in 1996. In TVT surgery, a sling
is passed through a small incision in the vagina and wraps
around the middle of the urethra without tension. The
operation is simple, the trauma is small, the complications
are few, and the patient recovers quickly after the operation.

The incidence of pelvic organ prolapse has been found
to increase with age, and is approximately 75% in women
aged 50-59 (6). Clinically, the treatment methods for pelvic
organ prolapse are divided into surgical and non-surgical
treatments, of which the surgical treatment is mainly
adopted (7). The common surgical treatments of pelvic
organ prolapse include repair of the anterior and posterior
vaginal wall, posterior vaginal sling, and uterine (vaginal
vault) sacral sling (8).

Studies have shown that pelvic organ prolapse is closely
associated with SUI (9,10). Clinical trials have confirmed
that women with SUI are often accompanied by mild or
moderate cystocele (11), indicating that both pelvic organ
prolapse and SUI belong to pelvic floor dysfunction.
Furthermore, it has also been found that patients with
pelvic floor dysfunction are often accompanied by SUT after
pelvic floor repair treatment. Currently, anti-incontinence
surgery is required (12).

At present, the effect of pelvic floor repair and anti-
SUI surgery on pelvic organ prolapse combined with SUI
remains unclear, and large-scale randomized controlled
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trials (RCTS) on this topic are lacking. In this study, a meta-
analysis was performed to explore the effect of pelvic floor
repair and TVT surgery on pelvic organ prolapse and
SUI, and analyzed the safety and effectiveness of surgical
treatment, with the aim of providing a reference for the
treatment of pelvic organ prolapse combined with SUL
We present the following article in accordance with the
PRISMA reporting checklist (available at https://dx.doi.
org/10.21037/apm-21-3385).

Methods
Literature inclusion and exclusion criteria

The inclusion criteria were as follows: (I) patients diagnosed
with pelvic organ prolapse combined with SUI; (II) patients
aged over 18 years old; (IIT) RCTs, quasi-RCTs, or clinical
observation studies; (IV) the surgical intervention method
is TVT or TVT combined with other surgical treatments;
and (V) studies involving a follow-up time of more than
6 months.

The exclusion criteria were as follows: (I) studies lacking
a control group; (II) patients without SUI or pelvic organ
prolapse; (III) studies with too many patient withdrawals;
(IV) repeatedly published studies; (V) studies involving
a sample size of less than 30 cases; (VI) clinical trials
published in English; and (VII) studies involving patients
that had taken drugs or accepted other surgical treatments

have before surgery.

Literature retrieval

The PubMed, Medline, Embase, Elsevier, The Cochrane
Library, and Web of science databases were searched
for RCTs published from January 2000 to December
2020 using the following search terms: “stress urinary

incontinence”, “pelvic organ prolapse”, “surgery”, and
“operative”.

Literature selection and quality evaluation

Two experts independently screened the literature and
conducted quality evaluation, and any inconsistencies
were resolved by discussions or inviting another expert for
arbitration.

The quality of the included studies was evaluated
according to the Cochrane Work Manual (5.3). The
evaluation criteria were as follows: (I) whether the random
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allocation method was described; (IT) whether allocation
concealment was adopted; (III) whether a blinding
method as used; (IV) whether the outcome indicators were
complete; and (V) whether there were subjects lost to
follow-up.

Studies meeting the above criteria were considered “low
risk” and rated as A level. Studies that did not meet one of
these criteria were considered “unclear risk” and rated as B
level, while studies that did not meet more than one of these
criteria were considered “high risk” and rated as C level.

Data extraction

The following information was collated from the included
studies: basic document information (first author, year
of publication, trial group, and sample size); and basic
information of the study, which included baseline data
(age, operation method, and operation time), operation
treatment effect evaluation indexes (cure rate, postoperative
complication rate (postoperative urinary dysfunction,
infection, hematoma formation, and chronic pain),
intervention methods, follow-up time, and outcome
indicators.

Statistical analysis

The experimental data was processed by Statistical Product
and Service Solutions 19.0 (SPSS, IBM Corporation,
America). The quality of the included articles was evaluated
according to the Cochrane Reviewer’s Handbook. RevMan
5.3 software was used for meta-analysis. Binary variables
were described by relative risk (RR), odds ratio (OR),
or risk difference (RD); while continuous variables were
described by weighted mean difference (WMD) or standard
mean difference (SMD). The hypothesis test was performed
to analyze whether there were statistically significant
differences, the Z and P values in the forest map were
factored in, and each effect size was represented by a 95%
confidence interval (CI).

The chi-square test was used for the heterogeneity
analysis, and the significance level of the test was a=0.05,
P<0.05. The I’ statistic was used for quantitative evaluation
of heterogeneity; I’<25% was considered low heterogeneity,
25-50% was considered moderate heterogeneity, and >50%
was considered high heterogeneity. When I’'<50%, the
fixed effects model (FEM) was used; otherwise, the random
effects model (REM) was used for analysis.

Sensitivity analysis is an effective method to ensure the
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stability and reliability of meta-analysis results. Commonly
used methods of sensitivity analysis include: (I) the same
data is analyzed using different models, and then the
sensitivity analysis is performed by comparing the combined
effect size and interval differences; and (II) abnormal results
are excluded first (such as low quality, too small/too large
sample size studies) and then meta-analysis is performed
to compare the changes of the results before and after the
elimination.

The forest map was then constructed to display the
combined effect size, and the funnel chart displayed
the heterogeneity results. P<0.05 was the threshold for
significance.

Results
Literature retrieval results

Initially, 4,755 documents were identified. Next, duplicate
publications and unqualified documents were eliminated,
leaving 3,514 articles. Thereafter, 3,309 were removed after
reading the titles and abstracts. The 205 remaining articles
were subsequently screened according to the inclusion/
exclusion criteria, and only 19 studies met the criteria.
After reading these documents carefully, it was found that
five documents did not list the cure rate in detail, and
four documents did not compare the efficacy of TVT.
Therefore, a total of 10 studies were finally included in the
meta-analysis, as shown in Figure 1.

Characteristics of the included literature

The 10 articles included in the study involved a total of
1,361 subjects, including 553 in the control group and 808
in the observation group. All patients received surgical
treatment, and the postoperative follow-up time was
6-70 months (some subjects were lost to follow-up). The
basic information of the 10 articles is shown in 7Zable 1.

Analysis of the source bias of the included literature

The bias risk of the 10 documents was assessed according
to the “12-item sources of risk of bias” developed by
the Cochrane Collaborative Organization. As shown in
Figures 2,3, each document described the random sequence
generation (selection bias) and allocation concealment
(selection bias), indicating a “low risk”; one article did not
mention the blinding method, indicating an “unclear risk”;
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Identification of studies via databases and registers

Records identified from:
Databases (n=3,514)
Registers (n=0)

Identification

Y

Records screened
(n=3,309)

Y

Records removed before screening:
Duplicate records removed (n=155)
Records marked as ineligible by
automation tools (n=41)

Records removed for other reasons (n=9)

Y

Reports sought for retrieval
(n=205)

\4

Records excluded
(n=3,104)

Screening

Y

Reports assessed for eligibility
(n=19)

Y

Reports not retrieved
(n=186)

Y

Included

Studies included in review
(n=10)

Figure 1 Literature retrieval flow chart.

Table 1 Basic characteristics of the included articles

Reports excluded:
Cure rate not listed (n=5)
TVT treatment alone (n=4)

First author pqueI::;Ct)i];n Sasri‘r;zle Surgical method in the control group Surgical method in the observation group
Borstad (13) 2010 181 Prolapse repair alone Prolapse repair combined with TVT
Brubaker (14) 2014 90 Simple prolapse repair TVT alone

Costantini (15) 2007 66 Prolapse repair alone Prolapse repair combined with TVT
Costantini (16) 2008 47 Prolapse repair alone Prolapse repair combined with TVT
Holde (17) 2017 307 Burch alone TVT alone

Meschia (18) 2006 179 IVS alone TVT alone

Montera (19) 2018 80 Prolapse repair alone Prolapse repair combined with TVT
de Tayrac (20) 2004 29 Prolapse repair alone Prolapse repair combined with TVT
Sokol (21) 2005 267 TVT alone Prolapse repair combined with TVT
Takahashi (22) 2010 138 Pelvic floor reconstruction Pelvic floor reconstruction combined with TVT

VT, tension-free vaginal tape; IVS, intravaginal slingplasty.
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Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias
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Figure 2 Bar chart showing the bias risk assessment results of the included literature.
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Figure 3 Risk assessment results of the included literature.

two studies did not mention the use of a blinding method
in the outcome assessment, indicating an “unclear risk”;
three documents had incomplete outcome data, indicating
an “unclear risk”; eight documents were selective reports,
indicating an “unclear risk”; seven documents had other
biases, indicating an “unclear risk”, and one article was “high
risk”. In summary, all 10 included articles were rated as level
B, so sensitivity analysis was not required.

Meta-analysis results

Clinical cure rate
As shown in Figure 4, the heterogeneity of the clinical cure

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

rate was analyzed first, and the results showed that there
was a high degree of heterogeneity (I’=84%; P<0.00001).
Therefore, the REM was used for analysis. The combined
effect size results were OR (95% CI): 3.82 (1.39, 10.52), and
the statistical structure was Z=2.59, P=0.010. Hence, the
clinical cure rate of the observation group was significantly
higher than that of the control group (P<0.05).

Complication rate

Figure 5 shows the complication rate (postoperative urinary
dysfunction, infection, hematoma formation, chronic pain)
after treatment. The results indicated a high degree of
heterogeneity (I’=70%; P=0.003), so the REM was used for
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Borstad 2010
Brubaker 2014
Constantini 2007
Constantini 2008
de Tayrac 2004
Holdg 2017
Meschia 2006
Montera 2018
Takahashi 2010

Total (95% ClI)
Total events

Observation group

Study or Subgroup Events Total Events Total Weight M-H. Random, 95% Cl

83

116

567

87
44
32
24
15
180
92
39
117

630

Control group

27
34
13
14

9

120
68
32
15

332

94
46
34
23
14
127
87
41
21

487

12.0%
12.2%
12.4%
11.9%

8.1%
10.4%
12.9%
11.5%

8.5%

100.0%

Heterogeneity: Tau? = 1.91; Chi? = 48.70, df = 8 (P < 0.00001); I> = 84%
Test for overall effect: Z =2.59 (P = 0.010)

Odds Ratio

51.49 [17.17, 154.42]
1.87 [0.66, 5.29]
1.11[0.41, 2.97]
0.54 [0.17, 1.74]

7.780.78, 77.93]
5.19 [1.06, 25.42]
1.86 [0.84, 4.11]
2.46[0.69, 8.78]
46.40 [5.22, 412.21]

3.82 [1.39, 10.52]
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Figure 4 Forest plot comparing the clinical cure rates. CI, confidence interval.

Observation group

Control group
Total Weight M-H. Random. 95% Cl

Study or Subgroup Events Total Events

Borstad 2010 5 87 6 94
de Tayrac 2004 2 15 1 14
Holdg 2017 22 180 39 127
Meschia 2006 0 92 8 87
Montera 2018 8 39 13 41
Sokol 2005 11 187 7 80
Takahashi 2010 0 117 6 21
Total (95% ClI) 717 464
Total events 48 80

19.3%
7.3%
16.8%
19.9%
8.7%
19.2%
8.7%

100.0%

Heterogeneity: Tau®= 0.01; Chi*= 19.96, df= 6 (P = 0.003); F=70%
Test for overall effect: Z=2.38 (P = 0.02)
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Figure 5 Forest plot comparing the clinical complication rate. CI, confidence interval.
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Figure 6 The inverted funnel chart of the clinical cure rate. SE,
standard error; OR, odds ratio.

statistical analysis. The combined effect size results were RD
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Figure 7 The inverted funnel chart of the clinical complication

rate. SE, standard error; RD, risk difference.

(95% CI): -0.09 (-0.16, -0.02), and the statistical structure

was Z=2.38, P=0.02. Hence, the clinical complication rate
after treatment in the observation group was significantly
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Publication bias
Figures 6,7 display the publication bias of the clinical

lower than that in the control group (P<0.05).
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cure rate and complication rate. It was noted that both
of the inverted funnel charts of the clinical cure rate and
complication rate were symmetrical, and almost all of the
included studies fell within it. In terms of the clinical cure
rate, only four studies did not fall into the inverted funnel
chart, and only one study did not fall into the inverted
funnel chart for the complication rate. All of the studies of
the clinical cure rate and complication rate were close to the
central axis, indicating low publication bias.

Discussion

At present, a large number of studies have demonstrated
that pelvic organ prolapse is closely related to SUI (23).
Moreover, pelvic organ prolapse and SUI have similar
environmental, genetic, and risk factors (such as advanced
age, obesity, multiple births, and constipation). Given
that these two conditions have similar pathophysiological
mechanisms of pelvic floor dysfunction, combined with the
anatomical structure of the female pelvic floor, it is possible
to use the same surgical method to perform pelvic floor
repair and anti-SUI treatment at the same time (24).

TVT can treat patients with pelvic organ prolapse
combined with SUI while repairing pelvic floor. Studies
have confirmed that TVT surgery can significantly improve
the clinical cure rate of patients with pelvic organ prolapse
and SUI (25). In addition, studies have also shown that TVT
surgery has high effectiveness and safety in the treatment of
SUI after long-term follow-up (26). Bakas et 4/. confirmed
that after 17 years of follow-up of female patients with SUI
treated by TVT surgery, the subjective cure rate of TVT
therapy was 78.6%, the objective cure rate was 83.9%, and
the failure rate was 12.5% (27). However, studies have also
shown that different TVT surgeries have different effects
in the treatment of SUI (28). Song ez 4. confirmed through
meta-analysis that TVT-O surgery had a significantly
better objective cure rate and subjective cure rate for
patients with SUI at 12 months compared with TVT-
secure (T'VI-S) surgery (29). Rodrigues et 4. compared the
effects of TVT, TVT-S, and TVT-O in the treatment of
SUI, and the subjective cure rates after 3 years of follow-
up were 88.5%, 78.4%, and 88.5%, respectively (30).
Compared with TOT, TVT and TVT-O surgical methods
have the advantages of high cure rate, shorter operation
time, less surgical trauma and longer duration of curative
effect. TVT-O surgery may increase the risk of vaginal
injury, and there are risks of complications such as
obturator hematoma, abscess formation, and vaginal sling
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erosion after surgery. Taken together, TVT treatment can
significantly improve the clinical symptoms of patients with
SUI, and the cure rate is high.

This article explored the clinical cure and complication
rates of TVT surgery for female patients with pelvic organ
prolapse combined with SUI through meta-analysis. The
results showed that compared with pelvic organ prolapse
repair surgery alone, pelvic floor reconstruction, and
other surgical treatments, after TVT surgery or TVT
combined with pelvic organ prolapse repair or pelvic floor
reconstruction, the combined effect sizes of the clinical
cure and complication rates were [OR (95% CI): 3.82 (1.39,
10.52); Z=2.59; P=0.010] and [RD (95% CI): -0.09 (-0.16,
-0.02); Z=2.38; P=0.02], respectively. Hence, the clinical
cure and complication rates of patients after TVT surgery
or TVT combined with pelvic organ prolapse repair or
pelvic floor reconstruction are significantly improved. It
can be concluded that TVT surgery can be used in the
treatment of female patients with pelvic organ prolapse
combined with SUT; it can significantly improve the clinical
cure rate of patients and has a lower complication rate, and
is thus worthy of clinical promotion.

However, this study has certain limitations that should
be noted. Firstly, the number of included articles in this
meta-analysis was small; only 10 studies were included
to analyze the effect of TVT surgery in the treatment
of female patients with pelvic organ prolapse combined
with SUI. Additionally, this article unifies TVT, TVT-S,
and TVT-O surgery as TVT surgery, and more research
needs to be conducted in follow-up studies to analyze the
differences between the treatment effects of the various
TVT treatments. Furthermore, the individual studies
included in this analysis exhibited large heterogeneity, and
subsequent subgroup analysis is required to eliminate the
influencing factors in the study to reduce the heterogeneity.
Moreover, there were too few indicators for evaluating
the treatment effect; only two indexes (cure rate and
complication rate) were analyzed in this study. Therefore,
the number of indexes needs to be expanded in follow-up
research to analyze the clinical effect of TVT surgery in the
treatment of pelvic organ prolapse combined with SUT in
female patients.

Conclusions

This meta-analysis confirmed that TVT surgery and pelvic
floor repair surgery can significantly improve the clinical
cure rate of female patients with pelvic organ prolapse
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combined with SUI, and the incidence of complications
is low. Therefore, for female patients with pelvic organ
prolapse combined with SUL, TVT surgery is a highly safe
and effective surgical method. In conclusion, the results of
this study can provide a reference for the surgical treatment
of female patients with pelvic organ prolapse combined with
SUL
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