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Abstract
Purpose To focus attention on the long-term effects of episiotomy on urinary incontinence and pelvic organ prolapse.
Methods A systematic review was conducted including only studies with mean follow-up > 5 years. We searched using
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combinations of the following keywords and text words: “episiotomy”, “perineal laceration”, “perineal tear”, “perineal dam-
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age” and “long term”, “long term outcomes”, “prolapse”, “pelvic organ prolapse”, “pelvic floor”, “pelvic floor dysfunction”,
“urinary incontinence”, “hysterocele”, “cystocele” and “rectocele”.

Results The electronic database search provided a total of 6154 results. After exclusions, 24 studies were included yielding
the following results: (1) episiotomy might be detrimental with respect to urinary incontinence symptoms; (2) the relation-
ship between episiotomy and anti-incontinence surgery is not clear; (3) episiotomy does not seem to negatively influence
genital prolapse development and might even be protective with respect to prolapse severity and prevalence; (4) episiotomy
does not seem to affect genital prolapse surgery rate.

Conclusions We did not find evidence for a long-term beneficial effect of episiotomy in the prevention of urinary incontinence
symptoms and anti-incontinence surgery. Episiotomy does not seem to negatively influence genital prolapse development

and might even be protective with respect to prolapse severity and prevalence without affecting surgery rates.

Keywords Episiotomy - Long-term outcomes - Pelvic organ prolapse - Pelvic floor dysfunction - Urinary incontinence -
Systematic review

Introduction

Pelvic floor disorders (PFD), such as urinary incontinence
(UD) and pelvic organ prolapse (POP), are extremely com-
mon and bothering conditions. Based on a cross-sectional
study of women in the USA, the prevalence of at least one
PFD is 23.7% [1]. Moreover, data suggest that PFD often
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The most accounted model describing the pathophysiol-
ogy of PFD is the chronic disease life span approach, which
emphasizes the chronological impact of different types of
exposure variables as well as their inter-relationship [6, 7].
According to DeLancey, three specific phases can be identi-
fied [7]. Phase I accounts for predisposing factors such as
genetic predisposition and growth. Phase II corresponds to
provoking factors, in which birth-induced damage to the pel-
vic floor has a major role. Phase III accounts for intervening
factors such as aging, obesity and lifestyle practices.

Current literature suggests that childbirth and in particu-
lar vaginal childbirth has the strongest association with PFD.
Childbirth appears to be significantly associated with both
UI and POP [8]. In contrast, cesarean delivery reduces the
odds of pelvic floor disorders later in life [9]. Therefore,
identifying modifiable risk factors for PFD such as obstetri-
cal interventions during vaginal childbirth is of the utmost
importance. In particular, the role of episiotomy in the pre-
vention of future PFD is still controversial.

Episiotomy was first described by Ould [10]. It was rec-
ommended starting from the early 1900s as a strategy to pro-
tect the pelvic floor from extreme lacerations and to thereby
reduce “pelvic relaxation” [11-13]. However, more recent
reports claimed that episiotomy had no such benefits on pel-
vic floor [14-16]. A systematic review concluded that the
impact of episiotomy on the development of PFD remains
unknown [17]. This is even truer with respect to long-term
pelvic floor symptoms.

Our goal was to focus attention on the long-term effects
of episiotomy on UI and POP, by systematically review-
ing the best available evidence. Specifically, we sought to
describe outcomes such as prevalence, severity and surgical
intervention for UI and POP conditions.

Materials and methods
Study protocol

This systematic review was conducted and reported accord-
ing to the PRISMA Statement for Reporting Systematic
Reviews and Meta-Analyses. Study objectives, eligibility
criteria, outcome definitions, search strategy, data extrac-
tion process, statistical analyses, and method of study quality
assessment were all defined in a protocol.

Eligibility criteria

Studies assessing the long-term effect of episiotomy on
pelvic floor dysfunction were included. Only studies with
mean follow-up > 5 years were included to assess long-term
effects of episiotomy. In addition, reviews, letters to editor,
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conference abstracts, book chapters, guidelines, Cochrane
reviews, and expert opinions were excluded.

Outcome definition

We divided our analysis according to the pelvic floor dys-
function using POP and UI prevalence and surgery rate as
outcome measures. In particular, we considered as out-
comes for urinary incontinence the prevalence and the rate
of anti-incontinence surgery. When data on stress UI and
urge Ul subtypes were available, we considered the different
prevalences. Similarly for POP, we considered prevalence
and surgical repair rates as outcomes. We also considered
data on severity in terms of symptoms or stage/grade when
available.

Data source and literature search

To identify potentially eligible studies, we searched Pub-
Med, Scopus, Cochrane Library, and ISI Web of Science
(up to August 31, 2017). Reference lists of identified studies
were also reviewed. No language restrictions were initially
applied. We used a combination of keywords and text words

CE RT3

represented by “episiotomy”’, “perineal laceration”, “per-
ineal tear”, “perineal damage” and “long term”, “long term
outcomes”, “prolapse”, “pelvic organ prolapse”, “pelvic
floor”, “pelvic floor dysfunction”, “urinary incontinence”,
“hysterocele”, “cystocele”, and “rectocele”. An example for
the complete search strategy used for the PubMed search
is presented in Suppl. Table 1. Two reviewers (SAM, MF)
independently screened titles and abstracts of the records
that were retrieved through the database searches. Both
reviewers independently recommended studies for the full-
text review. Full texts of records recommended by at least
one reviewer were screened independently by the same
two reviewers and assessed for inclusion in the systematic

review. Disagreements between reviewers were solved by

9 9

consensus.
Data extraction

Data were extracted using a form specifically designed for
capturing information on study and characteristics (inclu-
sion and exclusion criteria, sample size, end points and
follow-up).

Results

Study assessment

The electronic database search provided a total of 6154
results (Fig. 1). After duplicate exclusion, there were
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6154 records identified

through database searching

Identification

y

4886 records removed as duplicates

y

1268 records screened

Screening

» 1127 records excluded

y

141 full-text articles
assessed for eligibility

Eligibility

y

24 studies includedin
qualitative synthesis

Included

Fig. 1 The electronic database search

1268 citations left. Of them, 1127 were not relevant to
the review based on title and abstract screening. One hun-
dred and forty-one studies were considered for full-text
assessment, of which 117 were excluded for the following
reasons. There were 3 conference abstracts, 33 reviews,
2 Cochrane reviews, 2 guidelines, 12 letters to the edi-
tors, and 1 book chapter. We could not translate 30 papers
(14 German, 4 Chinese, 3 Swedish, 2 Danish, 2 Arabic,
2 Turkish, 1 Polish, 1 Czech, and 1 French). Forty-three
papers were excluded due to insufficient follow-up. Finally,
one paper was excluded due to lack of statistical analysis.
Overall, 24 studies met the inclusion criteria and were
incorporated into the final assessment [16, 18—40]. The
main characteristics of these studies and their individual
results are listed in Table 1 for UI and Table 2 for POP.
Different study designs resulted from the selection pro-
cess, including register linkage, case—control, cross-sec-
tional and prospective studies. The studies included were
very heterogenic clinically. All the outcome measures

117 full-text articles excluded.
Reasons for exclusion:
23 review
2 cochrane
2 recommendation / guidelines
2 Arab
14 German
2 Turkish
2 Danish
3 Swedish
1 Polish
4 Chinese
1 Czech
1 French
12 letter to Editor / Editorial comment
3 conference abstract
1 book chapter
43 insufficient follow up
1 lack of statistical analysis

_/

for UI and POP stated in “Materials and methods” were
considered.

The long-term effect of episiotomy on urinary
incontinence

Upon evaluating the long-term impact of episiotomy on UI,
18 studies were analyzed [18-35]. In 11 studied we were
able to retrieve the effect of episiotomy on the overall preva-
lence of UI. A higher prevalence of UI was noted after epi-
siotomy in three studies (56.9% vs 43.1%, p=0.047%; n/a
vs n/a, p=0.039; n/a vs n/a, OR 1.95 [1.66-2.28]) [18-20].
On the converse, prevalence of UI showed similar results
in the remaining eight studies [21-28]. With respect to the
subtype of UI, SUI was specifically evaluated by four stud-
ies [29-32]. Three of the four studies [29-31] did not find
any difference in the prevalence of SUI among women with
and without an episiotomy, while the remaining one study
[32] showed a higher prevalence of SUI after episiotomy.
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Table 1 (continued)

Episiotomy (4+) Episiotomy (=) p value OR

Episi-

Mean follow-up Patients

Outcome detec-
tion

Outcome

Country  Type of study

Study

otomy
rate (%)

included in the
analysis

n/a n/a 1.95 [1.66-2.28]

n/a

n/a

6066

n/a

Questionnaire

Prevalence of

Cross-sectional

Zhang et al. [20] China

storage symp-

toms

Urge urinary incontinence was analyzed in two studies [30,
32] and was found to be associated with episiotomy only
in one [32]. Overall, none of the considered manuscripts
reported a protective effect of episiotomy on the prevalence
of UL. When considering the impact of episiotomy on anti-
incontinence surgery rate, three register linkage studies were
analyzed with a total of 37,849 patients and demonstrated
contrasting results [33-35]. While Abdel-Fattah et al. [33]
showed an increased risk of anti-incontinence surgery after
episiotomy compared to controls, Persson et al. [34] reported
a protective effect of episiotomy from anti-incontinence
procedures. Differently, the study from Uma et al. [35] did
not show any difference between patients in the episiotomy
group and controls in terms of mixed pelvic floor surgery
rate (including anti-incontinence surgery).

The long-term effect of episiotomy on pelvic organ
prolapse

In evaluating the long-term impact of episiotomy on genital
prolapse, nine studies were analyzed [16, 30, 33, 35-40].
Five studies evaluated the prevalence of POP. Four of the
five did not find any significant difference between the epi-
siotomy group and controls [16, 30, 36, 37], although one
study reported a borderline significant association (p =0.05)
[37]. Interestingly no differences were also found when spe-
cific prolapse compartments (anterior, posterior, central)
were analyzed [36]. The remaining study conversely showed
a protective effect of episiotomy from POP (0% vs 25%,
p=0.046) [38]. When we studied the effect of episiotomy
on the prevalence of prolapse symptoms (such as feeling of
a vaginal bulge), no differences were found in the analyzed
papers [30, 39]. Conversely, prolapse severity was found to
be reduced after episiotomy compared with non-episioto-
mized controls [40]. Finally, no differences were found in
POP/pelvic floor surgery rates in the register linkage studies
[33, 35].

Discussion
Principal findings of the study

Pelvic floor dysfunction includes a group of disorders caus-
ing abnormalities of urine and bowel storage and emptying
prolapse of the pelvic organs with their accompanying symp-
toms, as well as chronic pelvic pain and sexual dysfunction.
Genital prolapse and urinary incontinence are common and
bothersome conditions that may affect performance in all
aspects of life including work, traveling, physical exercise,
sexual function, and sleep. Episiotomy is a surgical inci-
sion of the perineum and the posterior vaginal wall aimed
to quickly enlarge the opening for the baby performed

@ Springer
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during second stage of labor. We reviewed in the current
literature the long-term effects of episiotomy on UI and POP.
Twenty-four studies [16, 18—40] were included in the present
review, yielding the following results: (1) episiotomy does
not seem to be protective with respect to stress and urge
urinary incontinence symptoms and might even be detri-
mental; (2) the relationship between episiotomy and anti-
incontinence surgery is not clear due to conflicting reports;
(3) episiotomy does not seem to negatively influence genital
prolapse development and might be protective with respect
to prolapse severity and prevalence; (4) episiotomy does not
seem to affect the rate of genital prolapse surgery. It should
be stressed that these findings are based mainly on retrospec-
tive case—control, cross-sectional, and register linkage stud-
ies and no RCT were available. Hence, our results should be
taken as pointing toward a direction for further investigation,
acknowledging the limited available data.

What is the effect of episiotomy on the prevalence
of urinary incontinence?

In evaluating the long-term impact of episiotomy on the
prevalence of UI, 15 studies were analyzed [18-32]. The
majority (11/15) reported a similar risk of overall Ul
[21-28], SUI [29-31] and urge UI [30] irrespective of pre-
vious episiotomy. None of the considered papers reported a
protective effect of episiotomy on the prevalence of UI. Con-
versely, three studies reported a higher incidence of overall
UI (56.9% vs 43.1%, p=0.047%; n/a vs n/a, p=0.039; n/a
vs n/a, OR 1.95 [1.66-2.28]) [18-20]. Akkus et al. [18] in a
cross-sectional study of 150 patients found a 56.9% preva-
lence of urinary incontinence in patients with previous epi-
siotomy compared to 43.1% in controls (p =0.047). Ge et al.
[19] reported an increased risk of UI after episiotomy in a
cohort of 3058 patients (OR 1.26; 95% CI 1.01-1.57). Simi-
larly, Zhang et al. [20] found in a large cross-sectional study
a significant association between UI and episiotomy (OR
1.95; 95% CI 1.66-2.28). Finally, with regard to the type of
UI, Song et al. [32] reported an increase in both stress (OR
1.7;95% CI 1.4-2.0) and urge (OR 1.4;95% CI 1.1-1.8) UL
In conclusion, episiotomy does not seem to be protective
against Ul symptoms, including both stress and urge UI, and
it might represent a risk factor.

What is the effect of episiotomy
on anti-incontinence surgery rate?

In total, three register linkage studies were available to ana-
lyze the impact of episiotomy on Ul surgery [33-35]. Abdel-
Fattah et al. [33], in a large register linkage study, reported
a rate of anti-incontinence procedures of 2.6% in women
with a previous episiotomy versus 2.2% in controls (OR
1.22;95% CI 1.01-1.46). Conversely, Persson et al. [34] in

a smaller register linkage study found a protective effect of
episiotomy on anti-incontinence surgery (OR 0.82; 95% CI
0.68-0.98). Finally, Uma et al. [35] did not show any differ-
ence between the episiotomy group and controls in terms of
mixed pelvic floor surgery rate including anti-incontinence
procedures (21.1% vs 19.2%; CI 0.99-2.10). Hence, the rela-
tionship between episiotomy and anti-incontinence surgery
is yet unclear due to contrasting reports.

What is the effect of episiotomy on the prevalence
and severity of pelvic organ prolapse?

In total, seven studies were available to analyze the impact
of episiotomy in the prevention of POP [16, 30, 36-40].
The majority of studies (5/7) reported a similar risk of pro-
lapse (62.6% vs 52.9%, p=ns; 14.3% vs 14.2%, p=0.99;
38.2% vs 32.1, p=0.23; 80.7% vs 70.5%, p=0.05) [16, 30,
36, 37] and symptomatic prolapse (4.0% vs 4.5%, p=0.25;
13.7 vs 14.8, p=n/a, OR 0.92 [0.70-1.20]) [30, 39] irrespec-
tive of previous episiotomy. None of the studies reported a
statistically significant increase of POP risk. However, two
papers showed a protective effect of episiotomy against POP
[38, 40]. Gurel et al. [38] in a cross-sectional study of 250
patients found no cases of POP in women who underwent
episiotomy as compared with 25% in controls (p =0.046).
According to Garshasbi et al. [40], POP severity according
to the POP-Q stage seemed to be reduced after episiotomy
compared with controls (OR 0.34; 95% CI 0.14-0.53). In
conclusion, episiotomy at least does not seem to detrimen-
tally affect the development of POP and might even be pro-
tective with respect to POP prevalence and severity. It may
be speculated that episiotomy may shorten the second stage
of labor, thus reducing nerve injury and trauma to the leva-
tor ani muscles. Moreover, scar tissue and fibrosis generated
after the correction of episiotomy might act as a protective
factor against future prolapse.

What is the effect of episiotomy on pelvic organ
prolapse surgery rate?

Two studies were reviewed to investigate the relationship
between POP surgery and episiotomy. Abdel-Fattah et al.
[33], in a large register linkage study, reported a POP sur-
gery rate of 44% irrespective of previous episiotomy. The
difference between groups was not significantly different
(OR 1.05, 95% CI 0.94-1.18). Similarly, Uma et al. [35]
did not show any difference between patients who under-
went episiotomy and controls in terms of POP surgery rates
(21.1% vs 19.2%; CI 0.99-2.10; p=n/a). Based on these
studies, episiotomy does not seem to affect POP surgery
rates.
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Strengths and limitations of the study

The major strength of our analysis is the large sample size,
robust methodology, and consistency of the results in the
analyses. Another strength of our study is that in contrast to
prior systematic reviews, only studies with long-term follow-
up were included (>5 years). However, there are certain
limitations inherent to any systematic review. Firstly, differ-
ent obstetrical practices for episiotomy in different countries
may affect the results. Unluckily, data on specific indication
for episiotomy (maternal/fetal) were not available. Similar
considerations can be made about the type of episiotomy,
since comparison between mediolateral and midline episi-
otomy is not available. The second point is the high hetero-
geneity among the study designs and outcomes measures,
which leads to the fact that we cannot compare/merge data
about pelvic floor disorders. Finally, the lack of randomized
controlled trials (RCT) makes it impossible to perform a
meta-analysis.

In conclusion, according to our systematic review we did
not find evidences for a long-term beneficial impact of epi-
siotomy in the prevention of urinary incontinence symptoms
and anti-incontinence surgery. Episiotomy does not seem to
negatively influence genital prolapse development and might
even reduce prolapse severity and prevalence without affect-
ing surgical rates. The role of episiotomy in the prevention
of pelvic floor disorders needs to be evaluated in specifically
targeted prospective studies before further conclusions can
be made.
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