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Background: Different delivery modes can affect the early pelvic floor function of puerpera, but there are
no reports on the systematic evaluation of the effects of selective cesarean section delivery (CSD) and vaginal
delivery (VD) on the pelvic floor function of puerpera.

Methods: We searched for clinical controlled studies on the evaluation of pelvic floor function and
performance after CSD and VD, published between 1 January 2010 and 1 August 2021, in the databases
of PubMed, Embase, The Cochrane Library, and Web of Science. Literature was screened according to
the inclusion and exclusion criteria. The quality of trials included in the studies was evaluated using the
Cochrane Working Manual (5.3). Meta-analysis of the extracted data from the eligible articles was performed
using Review Manager 5.3 software. The heterogeneity was assessed by chi-square, and P<0.05 was
considered statistically significant among groups.

Results: A total of 3,704 parturient women were included in 10 articles, including 1,072 cases in the CSD
group and 2,632 cases in the VD group. Meta-analysis showed that pelvic floor muscle strength {mean
difference (MD) [95% confidence interval (CI)]: -12.51 (-17.10 to -7.91); Z=5.34; P<0.00001} and bladder
neck strength decreases in the CSD group [standardized mean difference (SMD) (95% CI): 1.01 (0.73 to
1.29); Z=7.08; P<0.00001] were higher than those in the VD group. In addition, the maximum urine flow [MD
(95% CI): ~6.86 (<9.32 to ~4.39); Z=5.46; P<0.00001], bladder angle [MD (95% CI): -3.82 (~4.54 to -3.11);
Z=10.46; P<0.00001], stress urinary incontinence (SUT) rate [relative risk (RR) (95% CI): 0.56 (0.35 to 0.88);
Z=2.52; P=0.01], and pelvic floor organ prolapse rate [odds ratio (OR) (95% CI): 0.29 (0.09 to 0.89); Z=2.17;
P=0.03] were lower than VD group, and the differences were significant (P<0.05).

Conclusions: Sclective CSD can reduce the injury of pelvic floor muscle during delivery to a certain
extent, and reduce the incidence of SUI and pelvic floor organ prolapse in early puerpera; however, such

impacts cannot be completely avoided.
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Introduction

The female pelvic floor is mainly composed of closed
pelvic outlet muscles, fascia, ligaments, and nerves. The
levator ani muscle group is the most important supporting
structure in the pelvic floor, which plays an important
role in childbirth, defecation, and pelvic floor organ
support (1). Some studies have suggested that pregnancy
and childbirth are important influencing factors of levator
ani injury (2). In order to ensure the perfection and integrity
of the anatomical structure of the pelvic floor during
childbirth, the pelvic floor tissue will maintain physiological
needs through a series of changes, which may easily lead
to changes in the anatomical structure of the female pelvic
floor after childbirth. If there is no effective treatment and
rest, pelvic floor dysfunction may occur. Female pelvic floor
dysfunction seriously affects the quality of life of female
patients, and the mechanism of the disease is related to
the levator ani muscle injury caused by childbirth. close
relationship (3). In the process of childbirth, natural
childbirth causes much more damage to the pelvic floor
than cesarean section. When the degree of damage exceeds
the limit of its own repair, the function of pelvic floor
remodeling will be decompensated, which will lead to
abnormal changes in the anatomical structure of the female
pelvic floor and pelvic floor dysfunction. Female pelvic floor
dysfunction is a group of clinical syndromes mainly caused
by abnormal defects, degeneration, damage, and dysfunction
of the support system of the pelvic floor. Female pelvic
floor dysfunction mainly includes pelvic organ prolapse,
stress urinary incontinence (SUI), sexual dysfunction, fecal
incontinence, and chronic pelvic pain (4). A large number
of clinical epidemiological studies have shown that age,
obesity, genetics, pregnancy, childbirth, pelvic surgery, and
chronic cough are all risk factors for pelvic floor dysfunction
in women. Pregnancy and childbirth are independent risk
factors for female pelvic floor dysfunction and play an
important role in the occurrence of SUI (5). The relaxation
or rupture of the pelvic floor supporting tissue is the main
pathogenesis of pelvic floor dysfunction, and the levator ani
muscle is the most important part of this supporting tissue.
Several studies have found that 30-40% of women with
pelvic floor organ prolapse have partial or complete avulsion
of the levator ani muscle.

Clinical assessment of pelvic floor muscle function is
mainly carried out by Oxford muscle strength grading and
vaginal electromyography (EMG) (6). However, Oxford
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muscle strength grading is greatly influenced by subjective
factors and has the disadvantage of poor repeatability, so
the clinical diagnosis rate is low (7). Vaginal EMG can
objectively reflect the state of the pelvic floor muscles,
but the results are influenced by the client’s motor
coordination (8). Ultrasound imaging can observe the
morphology and structure of levator ani muscle, and has
the advantages of safety, reliability, non-invasiveness, and
is economical, so it is widely used in the evaluation of
pelvic floor function. Rertveit et al. [2014] (9) conducted a
statistical analysis on the occurrence of urinary incontinence
and pelvic organ prolapse in different time periods of
cesarean section and vaginal delivery (VD). It was found
that women who delivered by cesarean section had lower
rates of urinary incontinence and pelvic organ prolapse than
women who delivered vaginally. Based on the advantages
of ultrasound imaging in the evaluation of pelvic floor
muscle function, this work focused on the incidence of
urinary incontinence and pelvic organ prolapse in cesarean
section and VD women on the basis of perineal ultrasound
examination. In addition, the morphological and structural
change-related indicators were analyzed.

To evaluate the effect of delivery mode on the pelvic
floor function of primiparas, this study systematically
evaluated the effect of selective cesarean section delivery
(CSD) and VD based on ultrasound evaluation of perineal
basin on the pelvic floor function of primiparas using meta-
analysis. We aimed to provide medical evidence for the early
pelvic floor function recovery training of parturient women
in the clinical setting. We present the following article in
accordance with the MOOSE reporting checklist (available
at https://apm.amegroups.com/article/view/10.21037/apm-
22-46/rc).

Methods
Data inclusion

Parturients based on perineal ultrasound assessment
were selected as study subjects. Pelvic floor function
assessment methods mainly included: pelvic floor muscle
strength measurement, vaginal dynamic pressure, pelvic
organ prolapse quantitative indexing method, pelvic floor
dysfunction questionnaire, sexual life satisfaction scale,
and urinary incontinence quality of life questionnaire.
Observation indicators of the included data included
information such as study author, year, and country.
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Inclusion and exclusion criteria

The inclusion criteria were as follows: (I) clinical cohort
studies, or case-control studies of selective CSD and VD; (IT)
participants were parturients of 1 or more pregnancies; (III)
the experimental group was selective CSD, and the control
group was natural VDj; (IV) the outcome measures included
pelvic floor muscle strength, maximum urine flow, incidence
of SUI, incidence of pelvic floor organ prolapse, and decline
of posterior horn and neck of the bladder.

The exclusion criteria were as follows: (I) individual case
reports, literature review, and prospective non-randomized
controlled trials; (II) research with pelvic floor muscle
strength test that did not conform to the International
Oxford score, or with the incidence of posterior bladder
angle, bladder neck descent, SUI, and pelvic floor organ
prolapse by perineal ultrasound; (III) no original data was
provided; (IV) duplicate publication of literature.

Retrieval strategy

The databases such as PubMed, Nature, Science Direct,
Spring, Embase, The Cochrane Library and Web of
Sciences were selected for articles search. The main
search words were “Selective cesarean section”, “Vaginal
delivery”, “Cesarean section”, “Pelvic floor”, and “Perineal
Ultrasound”. Random combinations of different search
terms were used and input into each database for target
literature retrieval. The publication time of the retrieved
literature was set as 1 January 2010 to 1 August 2021. The
search was conducted without language restriction.

Literature selection and quality evaluation

Based on the Cochrane system, the quality of the included
articles was evaluated, and the articles were extracted
separately by two reviewers, so as to exclude articles that did
not meet the requirements or were of low quality. When
the evaluation results were inconsistent, the two reviewers
decided together whether to include the article in question
through discussion, or a third reviewer was invited to
arbitrate.

When the Cochrane Working Manual (https://training.
cochrane.org/handbook) is used to evaluate the quality of
the included literatures, comprehensive evaluation of the
articles should be carried out in the following aspects. (I)
Whether the study clearly explained the generation method
of random sequence. (II) Whether there were hidden
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allocation problems in the study. (III) Whether there was a
blind controlled study of participants and personnel in the
article. (IV) Whether a blind method was used to evaluate
the results. (V) Whether the data of evaluation results
were complete. (VI) Whether the results were reported
selectively. (VII) Other bias. Subsequently, the quality of the
included literatures was evaluated jointly with Jadad scale.
Finally, articles with a Jadad scale score greater than 3 were
selected for inclusion in this meta-analysis.

Extraction of literature information

Data was extracted from the included articles by two
literature reviewers, and the extracted information
included the following: (I) author information; (II) year of
publication; (III) grouping method; (IV) sample size; (V)
delivery method; (VI) pelvic floor muscle strength; (VII)
maximum urine flow; (VIII) posterior bladder angle; (IX)
decreased bladder neck; (X) incidence of SUI; and (XI)
incidence of pelvic floor organ prolapse.

Statistical methods

The software Excel 2016 (Microsoft Corp., Redmond,
WA, USA) was used to sort out the data in the included
literature, and the Cochrane Review Handbook and Jadad
scale were used to evaluate the literature quality. The
software Review Manager 5.3 (RevMan 5.3; The Nordic
Cochrane Collaboration, Copenhagen Denmark, 2014) was
used for meta-analysis of the included literature.

The heterogeneity analysis was as follows. The chi-square
test was used to preliminarily test literature heterogeneity,
and the significance level was set as 0=0.05, and P<0.05.
Then, I’ in RevMan5.3 was used for quantitative evaluation
of heterogeneous results. Low heterogeneity existed when
T’<25%. When 25%<I’<50%, the literature had moderate
heterogeneity. When I°>50%, the literature had substantial
heterogeneity. Based on this, when I’<50%, the fixed effects
model was used for meta-analysis. When I’>50%, the
random-effects model was used for meta-analysis.

The statistical model of the combined effect was
analyzed as follows. Dichotomous variables were described
by relative risk (RR), odds ratio (OR), and risk difference
(RD). Weighted mean difference (WMD) or standardized
mean difference (SMD) were used to describe continuity
variables. Sensitivity analysis was performed by excluding
studies with the lowest quality scores. RevMan 5.3 was
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Figure 1 The basic process of literature retrieval.

used to output the forest map, and Z and P values in the
results were extracted to judge the meta-analysis results.
All effect sizes were expressed by 95% confidence interval
(CI). When P<0.05, the difference between groups was
statistically significant.

Results
Literature retrieval process

After preliminary screening, 8,459 study titles or
abstracts containing theme words “Selective Cesarean
section”, “Vaginal delivery”, “Pelvic floor”, and “Perineal
Ultrasound” were obtained. A total of 3,321 studies were
obtained after repeated and unqualified literatures had been
eliminated. After a brief review of the title and abstract
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* Sample size is too small (n=6)

of each study, 3,108 articles inconsistent with the content
of this study were removed, and 213 preliminary studies
meeting the requirements were obtained. After review
by 2 reviewers, 16 studies were screened according to the
inclusion and exclusion criteria. After careful reading,
articles with too small sample size were excluded, and a
total of 10 studies were included for meta-analysis (10-19).
The literature retrieval and screening process is illustrated
in Figure 1.

Basic information of the included literature

The 10 articles included a total of 3,901 expectant mothers,
including 1,188 cases of elective CSD and 2,713 cases of
VD. The basic information of the included literature is
illustrated in Table 1.
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Table 1 Basic information of the included literature
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First author Year Sample size CSD sample size VD sample size
Afshari (10) 2017 169 96 73
Batista (11) 2011 61 30 31
Baud (12) 2020 517 208 309
Caroci Ade (13) 2010 110 37 73
Cosimato (14) 2015 200 98 102
Crane (15) 2013 109 56 53
Gyhagen (16) 2014 2,428 532 1,896
Hilde (17) 2013 74 29 45
Hongliang (18) 2021 156 78 78
Shek (19) 2012 77 24 53

CSD, cesarian section delivery; VD, vaginal delivery.

Random sequence generation (selection bias) _I

Allocation concealment (selection bias) _I

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

Selective reporting (reporting bias) —:.I

Other bias

25% 50% 75% 100%

|
0%

. Low risk of bias

|:| Unclear risk of bias

. High risk of bias

Figure 2 Bar charts of risk assessment of bias in included literature.

Quality evaluation of the included literature

First, the Cochrane Review Handbook was used for quality
evaluation of the 10 articles included, and an evaluation
chart was drawn for the overall evaluation of literature
quality. The results are shown in Figures 2,3. The random
sequence generation (selection bias), allocation concealment
(selection bias), and blinding of participants and personal
(performance bias) of the 10 papers included in the meta-
analysis in this study were all classified as “low risk”.
Blinding of outcome assessment (detection bias) in 1 article
was classified as “unclear risk”, and the others were all “low
risk”. Incomplete outcome data (attrition bias) of 2 articles
was classified as “unclear risk”, 1 was “high risk”, and the
others were all “low risk”. There were 3 articles involving
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selective reporting bias classified as “unbelievable risk”, 1
was “high risk”, and the rest were all “low risk”. The other
bias of the 10 articles were “unbelievable risk”. Therefore,
literature quality evaluations conducted by the Cochrane
Review Handbook were all above grade B.

Subsequently, the Jadad scale was used to evaluate the
quality of the included articles, and it was found that the
Jadad scale scores of the included literatures were all greater
than 3 points, so sensitivity analysis was not required.

Meta-analysis of pelvic floor muscle strength of parturient
women under different delivery modes

The differences in postpartum pelvic floor muscle strength
between the CSD group and the VD group were compared

Ann Palliat Med 2022;11(2):730-742 | https://dx.doi.org/10.21037/apm-22-46



Annals of Palliative Medicine, Vol 11, No 2 February 2022

Selective reporting (reporting bias)

Other bias

. Blinding of participants and personnel (performance bias)

-~
~)

Afshari, et al. (2017)

-~
-~

Batista, et al. (2011)

~ | @ | @ | Blinding of outcome assessment (detection bias)

Baud, et al. (2020)

Caroci, et al. (2010)

v 0 e e
-

-~ .
~ ‘ ‘ . . ‘ . . Incomplete outcome data (attrition bias)

Cosimato, et al. (2015)

-~
~)

Crane, et al. (2013)

Gyhagen, et al. (2014)

Hilde, et al. (2013)

Hongliang, et al. (2021)

' . . . . . . . . . Allocation concealment (selection bias)

' . . . ‘ . . ‘ ' . Random sequence generation (selection bias)
® 0666666

Shek, et al. (2012)

Figure 3 Summary of risk assessment of bias in the included

literature.

and analyzed, as illustrated in Figure 4. After analysis
of the heterogeneity of postpartum pelvic floor muscle
strength between groups, the results showed that there
was high heterogeneity in this index (I’=91%; P<0.00001).
Therefore, the random effects model was used for
statistical analysis of combined effect values. Meta-analysis
of the combined effect statistical model showed that the
combined effect value of puerperal pelvic floor muscle
strength in CSD group and VD group was [MD (95% CI):
-12.51 (-17.10 to -7.91)]. The statistical test showed that
Z=5.34, P<0.00001. In short, postpartum pelvic floor
muscle strength in CSD group was dramatically higher than
that in VD group (P<0.05).
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Meta-analysis of maximum urine flow of parturient
women under different delivery modes

The differences between the CSD group and VD group
were compared and analyzed, and the results are shown in
Figure 5. The heterogeneity of maximum postpartum urine
flow between groups was analyzed, and the results showed
high heterogeneity (I'=91%; P<0.00001). Therefore, the
random effects model was used for statistical analysis of
combined effect values. Meta-analysis of the combined
effect statistical model showed that the combined effect
value of maximum postpartum urine flow in CSD group
and VD group was [MD (95% CI): -6.86 (-9.32 to -4.39)].
The statistical test was Z=5.46, P<0.00001. In short,
the maximum postpartum urine flow in CSD group was
dramatically lower than that in VD group (P<0.05).

Meta-analysis of posterior bladder angle of parturient
women in different delivery modes

Perineal ultrasound was used to evaluate and compare
the difference between the CSD group and VD group
in postpartum posterior bladder angle, as illustrated in
Figure 6. After analysis of the heterogeneity of postnatal
posterior angle of the bladder between groups, the results
showed that there was low heterogeneity in this index
(I’=0%; P=0.58). Therefore, a fixed effects model was used
for statistical analysis of combined effect values. Meta-
analysis of the combined effect statistical model showed that
the combined effect value of postpartum posterior bladder
angle in the CSD group and VD group was [MD (95% CI):
-3.82 (-4.54 to -3.11)]. The statistical test was Z=10.46,
P<0.00001. In short, postpartum posterior bladder angle in
the CSD group was dramatically smaller than that in VD
group (P<0.05).

Meta-analysis of maternal bladder neck decline under
different delivery modes

The difference of postpartum bladder neck decline between
CSD group and VD group was evaluated and compared
by perineal ultrasound, as illustrated in Figure 7. The
heterogeneity of postpartum bladder neck decline between
groups was analyzed, and the results showed that there was
low heterogeneity in this index (I’=0%; P=0.70). Therefore,
a fixed effects model was used for statistical analysis of
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csD VD Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD_Total Weight IV, Random, 95% CI 1V, Random, 95% Cl

Afshari, et al (2017) 3271 14 96 5562 1586 73 16.5% -22.91[-27.50,-18.32] -

Batista, et al (2011) 2056 94 30 29.84 9.4 31 16.3% -9.28 [-14.00, -4.56] -

Caroci, et al (2010) 2297 176 37 186 1373 73 142% 4.37 [-2.12, 10.86] T

Crane, et al (2013) 1624 56 36 27.21 9.5 53 181% -11.97[-15.11,-8.83] -

Gyhagen, etal (2014) 1952 7.6 532 33.51 10.3 1896 19.6% -13.99[-14.78, -13.20] =

Hilde, et al (2013) 11.8 83 29 309 16 45 153% -19.10[-24.67, -13.53] -

Total (95% CI) 760 2171 100.0% -12.51[-17.10, -7.91] ‘

Heterogeneity: Tau? = 27.83; Chiz = 53.78, df = 5 (P < 0.00001); P = 91% f f ‘ ‘

Test for overall effect; Z = 5.34 (P < 0.00001) 20 0 0 10 20
Favours [CSD] Favours [VD]

Figure 4 Forest plot of pelvic floor muscle strength comparison between CSD group and VD group after delivery. CSD, cesarian section
delivery; VD, vaginal delivery; SD, standard deviation; CI, confidence interval.

CSD VD Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random. 95% Cl 1V, Random. 95% CI
Batista, et al (2011) 1564 23 30 2421 46 31 309% -8.57[-10.39, -6.75] =
Crane, etal (2013) 1829 25 56 2573 5.4 53 322%  -7.44[-9.03,-5.85] &
Gyhagen, etal (2014) 1865 3.3 532 2356 45 1896 36.9%  -4.91[-5.26, -4.56] u
Total (95% CI) 618 1980 100.0%  -6.86 [-9.32, -4.39] -
Heterogeneity: Tau? = 4.24; Chi? = 23.39, df = 2 (P < 0.00001); 12 = 91% - 1*0 -5 ; é 1=0
Test for overall effect: Z = 5.46 (P < 0.00001) Favours [CSD] Favours [VD]

Figure 5 Forest plot of comparison of maximum urine flow after delivery between CSD group and VD group. CSD, cesarian section

delivery; VD, vaginal delivery; SD, standard deviation; CI, confidence interval.

csD VD Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight V. Fixed. 95% Cl 1V. Fixed. 95% Cl
Cosimato, et al (2015) 1369 26 98 1407 26 102 98.8% -3.80[-4.52,-3.08] .
Hongliang, etal (2021) 130.68 17.08 78 136.33 23.93 78 12% -565[-12.17,0.87] B
Total (95% Cl) 176 180 100.0% -3.82[4.54, -3.11] ¢
P 2= - - S22 = 0, 1 1 1 1
Heterogeneity: Chiz=0.31, df =1 (P = 0.58); I?= 0% _1'0 _;5 0 5' 1'0

Test for overall effect: Z = 10.46 (P < 0.00001) Favours [CSD] Favours [VD]

Figure 6 Forest plot of comparison of posterior bladder angle between CSD group and VD group after delivery. CSD, cesarian section
delivery; VD, vaginal delivery; SD, standard deviation; CI, confidence interval.

csD VD Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Hongliang, et al (2021)  10.86 7.09 78 3.41 812 78 70.5% 0.97 [0.64, 1.30]
Shek, et al (2012) 31.19 9.9 24 213 85 53 29.5% 1.09[0.58, 1.61] &
Total (95% Cl) 102 131 100.0% 1.01 [0.73, 1.29] -
Heterogeneity: Chz = 0.15, df = 1 (P = 0.70); 2= 0% 2 1 ; 1 2
Test for overall effect: Z=7.08 (P < 0.00001) Favours [CSD] Favours [VD]

Figure 7 Forest plot comparing the decline of bladder neck after delivery between CSD group and VD group. CSD, cesarian section
delivery; VD, vaginal delivery; SD, standard deviation; CI, confidence interval.
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CSD VD Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random. 95% ClI
Batista, et al (2011) 6 30 17 31 19.4% 0.36[0.17, 0.80] -
Baud, et al (2020) 55 208 112 309 38.9% 0.73[0.56, 0.96] i
Crane, et al (2013) 21 56 47 53 35.5% 0.421[0.30, 0.60] =
Gyhagen, et al (2014) 2 532 4 1896 6.3% 1.78[0.33, 9.70]
Total (95% Cl) 826 2289 100.0% 0.56 [0.35, 0.88] L 2
Total events 84 180

itv: 2 = . 2= = = c 2= 0, T T T T
Heterogeneity: Tau? = 0.12; Chiz2=9.02, df=3 (P = 0.03); P=67% 002 o1 1 10 50

Test for overall effect: Z=2.52 (P = 0.01)

Favours [CSD] Favours [VD]

Figure 8 Forest plot comparing the incidence of SUT after delivery between CSD group and VD group. SUI, stress urinary incontinence;

CSD, cesarian section delivery; VD, vaginal delivery; CI, confidence interval.

CSD VD
Study or Subgroup Events Total Events Total Weight
Batista, et al (2011) 7 30 21 31 24.5%
Baud, et al (2020) 138 208 237 309 31.4%
Crane, et al (2013) 28 56 49 53 24.3%
Gyhagen, et al (2014) 2 532 7 1896 19.8%
Total (95% Cl) 826 2289 100.0%
Total events 175 314

Heterogeneity: Tau? = 1.00; Chiz=15.59, df =3 (P = 0.001); I?=81%
Test for overall effect: Z=2.17 (P = 0.03)

Odds Ratio Odds Ratio
M-H. Random. 95% ClI M-H, Random. 95% CI

0.14[0.05, 0.45] =

0.60[0.41, 0.88] L

0.08 [0.03, 0.26] =

1.02[0.21, 4.92] "

0.29 [0.09, 0.89] ~l
I } } |
0.01 0.1 1 10 100

Favours [CSD] Favours [VD]

Figure 9 Forest plot comparing the incidence of pelvic floor organ prolapse after delivery between CSD group and VD group. CSD,

cesarian section delivery; VD, vaginal delivery; CI, confidence interval.

combined effect values. The combined effect of CSD
group and VD group was [SMD (95% CI): 1.01 (0.73 to
1.29)]. The statistical test was Z=7.08, P<0.00001. In short,
postpartum bladder neck decline in the CSD group was
dramatically greater than that in the VD group (P<0.05).

Meta-analysis of the incidence of SUI in women with
different delivery modes

The difference in the incidence of postpartum SUI between
the CSD group and the VD group was compared and
analyzed, as illustrated in Figure §. The heterogeneity
of the incidence of postpartum SUI between groups
was analyzed, and the results showed that there was low
heterogeneity in this index (I’=67%; P=0.03). Therefore,
a random effects model was used for statistical analysis of
combined effect values. Meta-analysis of the combined
effect statistical model showed that the combined effect
value of the incidence of postpartum SUI in the CSD group
and VD group was [RR (95% CI): 0.56 (0.35 to 0.88)]. The
statistical test was Z=2.52, P=0.01. In short, the incidence of
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postpartum SUI in CSD group was dramatically lower than
that in the VD group (P<0.05).

Meta-analysis of the incidence of pelvic floor organ
prolapses under different delivery modes

The difference in the incidence of postpartum pelvic floor
organ prolapses between the CSD group and the VD group
was compared and analyzed, as illustrated in Figure 9. The
heterogeneity of the incidence of postpartum pelvic floor
organ prolapse between groups was analyzed, and the results
showed that there was low heterogeneity in this indicator
(I’=81%; P=0.001). Therefore, a random effects model was
used for statistical analysis of combined effect values. Meta-
analysis of the combined effect statistical model showed that
the combined effect value of the incidence of postpartum
pelvic floor organ prolapse in the CSD group and VD
group was [OR (95% CI): 0.29 (0.09 to 0.89)]. Statistical
test was Z=2.17, P=0.03. In short, the incidence of puerperal
pelvic floor organ prolapse in CSD group was dramatically
lower than that in VD group (P<0.05).
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Figure 10 Inverted funnel plot of pelvic floor muscle strength
evaluation after delivery in CSD group and VD group. CSD,
cesarian section delivery; VD, vaginal delivery; SE, standard error;
MD, mean difference.
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Figure 11 Inverted funnel plot of the evaluation of maximum
urine flow after delivery in the CSD group and VD group. CSD,
cesarian section delivery; VD, vaginal delivery; SE, standard error;

MD, mean difference.
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Figure 12 Inverted funnel plot of posterior bladder angle after
delivery in CSD group and VD group. CSD, cesarian section delivery;
VD, vaginal delivery; SE, standard error; MD, mean difference.
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Figure 13 Inverted funnel plot of bladder neck decline evaluation
after delivery in CSD group and VD group. CSD, cesarian
section delivery; VD, vaginal delivery; SE, standard error; SMD,

standardized mean difference.
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Figure 14 Inverted funnel plot of post-delivery SUT evaluation in
CSD group and VD group. SUI, stress urinary incontinence; CSD,
cesarian section delivery; VD, vaginal delivery; SE, standard error;
RR, relative risk.

Analysis of literature publication bias

An inverted funnel plot was drawn to analyze the
publication bias of each maternal inclusion outcome
index in the CSD group and VD group, as illustrated in
Figures 10-15. The inverted funnel plots of all the included
outcome indicators were symmetrical, and almost all of the
included studies fell within the inverted funnel plots. Only
some studies on pelvic floor muscle strength and maximum
urine flow did not fall into the inverted funnel plot. On the
whole, the inclusion of each index was almost close to the
central axis. It indicated that the publication bias of all the
indexes used for analysis in the included literature was low
and met the requirements.
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Figure 15 Inverted funnel plot of evaluation of the incidence of
pelvic floor organ prolapses after delivery in CSD group and VD
group. CSD, cesarian section delivery; VD, vaginal delivery; SE,
standard error; OR, odds ratio.

Discussion

In non-gestational women, the uterus often presents a
forward-leaning and forward-flexion position, with the
combined weight of the pelvic organs and the supporting
force of the pelvic floor tissues toward the sacral caudal
position (20). As pregnancy progresses, the weight and
volume of the uterus increase, and the position of the
uterus gradually changes to a vertical position, requiring
greater support from pelvic floor tissue (21). Female pelvic
floor dysfunction is a disease caused by congenital pelvic
floor tissue weakness or degeneration, or later pelvic floor
muscles, fascia, ligament, and other supporting structures to
maintain organ balance loss or dysfunction (22). In recent
years, SUI and pelvic floor dysfunction have gradually
become the common types of pelvic floor dysfunction
in women (23). Studies have shown that there are many
factors causing pelvic floor dysfunction, mainly age,
weight, menopause, pregnancy and childbirth, as well as
diabetes. Pregnancy and childbirth are the most important
independent risk factors for female pelvic floor dysfunction
(24,25). During pregnancy and childbirth, the pelvic
floor structure may undergo physiological and anatomical
changes that may damage the structure and function of the
pelvic floor to varying degrees (26).

In recent years, with the gradual development of
economic level and living standard, the clinical cesarean
section rate, especially the rate of selective cesarean section,
has shown a trend of gradual increase (27). Studies have
found that increased abdominal pressure during delivery,
VD, lateral resection of the perineum, and excessive
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newborn weight will cause different degrees of damage to
the perineal nerve, levator ani muscle, fascia, and other
pelvic support structures, which then directly or indirectly
contribute to the occurrence of pelvic floor dysfunction
diseases (28). During VD, the fetal head descends, which
produces huge mechanical compression and stretch on the
pelvic floor muscles and pudendal nerve. Some researchers
found that the pudendal nerve conduction time of VD was
significantly longer than that of elective cesarean section,
reflecting the nerve-damaging effect of VD (29). The
direct damage and ischemia-reperfusion injury of the pelvic
floor support tissue during VD can weaken, degenerate,
or even break the links of collagen fibers and elastic fibers
in the pelvic floor, resulting in weakened pelvic organ
support and increased incidence of pelvic floor dysfunction
disorders (30). Elective cesarean section can avoid the
extreme compression and pulling of the pelvic floor
supporting tissue by the fetal head during the vaginal
trial and the second stage of labor, which has a temporary
protective effect on the pelvic floor function (31). However,
while the cesarean section operation causes iatrogenic
trauma to the uterus, it will also cause a certain degree
of damage to the muscles and fascia of the pelvic floor,
destroying the normal anatomical structure of the human
body. It also increases the incidence of postoperative
complications such as incision infection, scar pregnancy,
pelvic adhesions, endometriosis, and chronic pelvic pain
(32,33). At present, trans-perineal pelvic floor ultrasound
has obvious advantages in clinical diagnosis and efficacy
evaluation of female pelvic floor dysfunction, so it has
become the preferred method to evaluate the pelvic floor
structure and function of patients (34).

Therefore, this work explored the effects of selective
CSD and VD on puerperal pelvic floor function of
primiparas based on meta-analysis, and evaluated by trans-
perineal pelvic floor ultrasound. The results showed that
the pelvic floor muscle strength and bladder neck decline
of women in selective CSD were dramatically greater than
those in the VD group. The maximal urine flow, posterior
bladder angle, SUI rate, and pelvic floor organ prolapse
rate of women in elective CSD group were dramatically
lower than those in the VD group. Studies have indicated
that the increased posterior angle of the urethra and
bladder increases posterior urethral activity or instability,
thus increasing the incidence of SUI (35,36). This study
indicated that selective CSD can reduce the incidence of
women’s pelvic floor dysfunction by reducing the degree of
maternal pelvic floor dysfunction.
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However, due to the limited number of included studies,
there are relatively few clinical studies using trans-perineal
pelvic floor ultrasound to evaluate the pelvic floor function
of primiparas with different delivery modes. Therefore,
only 2 studies were included which analyzed the posterior
angle of the bladder and the decline of the bladder neck. To
verify the result that selective CSD can reduce the incidence
of female pelvic floor dysfunction, further exploration
in combination with clinical practical studies should be
conducted in the future.

Conclusions

In this study, meta-analysis was used to explore the
difference in pelvic floor function of primiparas after
selective CSD and VD. The results showed that selective
CSD could reduce the incidence of SUTI and pelvic floor
organ prolapse after pregnancy and delivery by reducing the
damage degree of pelvic floor muscle and other supporting
structures, but could not completely avoid it. The results
provide medical evidence for the early post-parturient
pelvic floor function recovery training in clinical practice.
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