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Association between mode

of delivery and pelvic floor dysfunction

BACKGROUND Normal vaginal delivery can cause significant strain on the pelvic floor.
We present a review of the current knowledge on vaginal delivery as a risk factor for urinary
incontinence and pelvic organ prolapse compared to caesarean section.

MATERIAL AND METHOD We conducted a literature search in PubMed with an emphasis on
systematic review articles and meta-analyses. The search was completed in January 2014.
We also included articles from our own literature archives.

RESULTS Compared to vaginal delivery, caesarean section appears to protect against
urinary incontinence, but the effect decreases after patients reach their fifties. The risk of
pelvic organ prolapse increases (dose-response effect) with the number of vaginal deliveries
compared to caesarean sections. There are few reliable studies on the association between
mode of delivery and anal incontinence, but meta-analyses may indicate that caesarean
section does not offer protection after the postpartum period. Women with previous anal
sphincter rupture during vaginal delivery are a sub-group with an elevated risk of anal
incontinence. The degree of severity of pelvic floor dysfunction is frequently unreported

in the literature.

INTERPRETATION The prevalence of urinary incontinence and pelvic organ prolapse is
lower in women who have only delivered by caesarean section than in those who have deli-
vered vaginally. For urinary incontinence this difference appears to level out with increasing
age. There is no basis for identifying sub-groups with a high risk of pelvic floor injury, with
the exception of women who have previously had an anal sphincter rupture. Caesarean sec-
tion will have a limited primary preventive effect on pelvic floor dysfunction at a population

level.

Urinary incontinence, anal incontinence and
pelvic organ prolapse are together referred
to as pelvic floor dysfunction. The Interna-
tional Continence Society has established a
standardised terminology for these condi-
tions, which is now in widespread use
among researchers (1). Their prevalence is
primarily studied in high-income countries
(Table 1) (2). There is a significant degree of
overlap between these conditions (2, 3), but
the risk factors vary.

It is commonly assumed that pelvic floor
dysfunction is partly attributable to injury
associated with vaginal delivery. The pro-
portion of caesarean sections has increased
significantly in high-income countries in
recent years (4), and in Norway from just
under 2 % in 1967 to 17 % in 2010 (5). How-

Table 1 Prevalence of symptoms of pelvic
floor dysfunction among women (2)

Symptom Prevalence (%)
Urinary incontinence 25-45
Anal incontinence’ 11-15
Pelvic organ prolapse 5-10

T Anal incontinence encompasses leakage of gas or
liquid or solid faeces
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ever, there are large variations between
countries. For example, in 2011 the propor-
tion of caesarean sections was 24 % in the
UK and 14 % in the Netherlands (6). At two
of our largest maternity institutions, Oslo
University Hospital, Ullevéal, and Hauke-
land University Hospital, caesarean sections
represented 18.3 % and 13.6 % of the delive-
ries in 2013, respectively, whereas the natio-
nal average was 16.4 % (5). Such differen-
ces indicate that the proportion of caesarean
sections is not dictated solely by objective
medical factors — there must also be cultural
differences between the institutions and in
society at large (7).

We have reviewed the literature on vagi-
nal delivery as a risk factor for pelvic floor
dysfunction compared to caesarean section.

Material and method

We conducted a search in PubMed of litera-
ture in English, last updated in January 2014
(Fig. 1). Since we wanted to investigate the
risk following caesarean section under com-
parable conditions, we did not include artic-
les containing material from low- and
middle-income countries with conditions and
frameworks for obstetrics that differ from
those in high-income countries. Articles
based on selected populations were excluded.
Where there were articles based on the same
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MAIN MESSAGE

The prevalence of urinary incontinence

and pelvic organ prolapse is lower in women
who have only delivered by caesarean section
than in those who have delivered vaginally.

There is no basis for identifying sub-groups
with a high risk of pelvic floor injury, with
the exception of women who have previously
had an anal sphincter rupture.

Caesarean section will have a limited
primary preventive effect on pelvic floor
dysfunction at a population level.
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material (duplications), these were also
excluded.

We did not search primarily for systema-
tic review articles and meta-analyses but we
emphasise findings from seven such articles
in our analysis, since in these types of stu-
dies underlying studies have been quality
assessed and relevant outcomes are summa-
rised from larger populations. Studies that
are not included in articles of this type are
rendered in summary form, taking into ac-
count whether they support or refute the
findings from the meta-analyses and the sys-
tematic review articles. In some cases these
studies have been published after the review
article, while other studies are included here
because they provide supplementary infor-
mation with a reasonable degree of metho-
dological quality.

Randomised studies are scarce, since it
isnot ethically defensible to treat vaginal
delivery and caesarean section as equivalent
methods in the great majority of cases. Other
indicators of quality that we highlighted were
size of the study population, use of validated
instruments to measure outcomes, classifica-
tion of degree of severity of the different
conditions, and information on and possible
adjustment for relevant confounding factors.

Results

The search results are described in Fig. 1.
There was a large degree of heterogeneity in
the studies, and therefore we did not find it
appropriate to reanalyse the raw data.

Urinary incontinence

In a systematic review article in which the
underlying figures were reanalysed, it was
estimated that the prevalence of urinary
incontinence three months postpartum is on
average 30% in women with spontaneous
vaginal delivery, while for women who were
delivered by caesarean section the corre-
sponding figure is 15 % (8). This is suppor-
ted by other studies (9, 10).

How does this look following the postpar-
tum period? In a review article the preva-
lence of stress incontinence is estimated to
be 23 % for those who give birth vaginally,
compared to 10% in the caesarean section
group more than one year after the birth (11).
A number of single research studies support
these findings (12—30). A study of 4,200
women conducted six years after the deli-
very showed that those who had only given
birth vaginally and those who had given
birth both vaginally and by caesarean sec-
tion had an approximately equal prevalence
of urinary leakage (26 % and 28 % respec-
tively) (14). However, the prevalence
among those who had only given birth by
caesarean section was 14 %. Correspon-
dingly in 15,300 Norwegian women we
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Search in PubMed using search words:
(urinary incontinence OR anal incontinence OR fecal
incontinence OR pelvic organ prolapse OR pelvic floor disorder)

(delivery mode OR cesarean section)

AND

All titles and abstracts were reviewed

389 hits

All articles were reviewed in full text

68 articles

42 articles

relevant to the study

14 articles

from own archive

56 articles

included in the study

Figure 1 Review of literature search

found a prevalence for urinary leakage of
24 % in the group that had only given birth
vaginally and of 16 % in the caesarean sec-
tion group (15).

Several studies report differences between
the groups, but these do not have the statisti-
cal power to determine an effect due to the
inclusion of an insufficient number of partici-
pants or too great an age span between the
participants (31-36). The Term Breech Trial
is the only randomised controlled study of
mode of delivery (8). In this article we treat
this as an observational study due to signifi-
cant overlap between the randomised groups.
Two years after delivery there was no signifi-
cant difference between the groups with
regard to urinary leakage when they were
analysed as they were randomised (intention
to treat), but the difference between the
groups that the women actually ended up in
was as much as 9% (26 % incontinent in the
vaginal delivery group and 17% in the
caesarean section group) (37).

With respect to degree of severity, it was
reported in one of the systematic review
articles that the prevalence of severe stress
incontinence did not vary significantly
between the groups (2.0% in the vaginal
delivery group versus 1.7 % in the caesarean

section group) (11). In one Swedish study,
however, it was found that vaginal delivery
gave a hazard ratio of 3.1 (95 % CI 2.5-3.8)
for subsequent surgery for stress inconti-
nence compared to caesarean section (38).

Several factors can weaken or strengthen
the correlation between mode of delivery
and urinary incontinence. As mentioned
above, an important factor is women’s age at
the time of investigation. In the EPINCONT
study we found that women aged over 50
years no longer had any protective effect
from having delivered by caesarean section
for each of their births (15). This was also
true for moderate and severe incontinence.
These findings have since been confirmed
by others (12, 39).

Other factors that may have a negative
influence are older age at first birth (40) and
primiparity (41). It appears that a woman must
give birth to all her children by caesarean
section in order to achieve protection against
long-term incontinence (14, 23). Incontinence
in pregnancy increases the risk of later incon-
tinence, both postpartum and later in life (9,
18, 21, 42), but this is nevertheless not a
predictor of benefit from giving birth by
caesarean section to protect against urine leak-
age (9, 43).
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Pelvic floor function

Lifespan analysis of pelvic floor function
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Figure 2 The pelvic floor from a lifespan perspective with impacts of different factors at different phases.
Phase 1: Predisposing factors [e.g. genetics). Phase 2: Inciting factors associated with delivery due to anatomical
conditions (large infant, shape of pelvic floor, position of foetus] or delivery factors (operative vaginal delivery,
long labour]. Phase 3: Intervening factors (ageing, obesity, physical activity). Reproduced with the permission
of DeLancey and colleagues. (78]

Pelvic floor function

Birth damage and repair
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Figure 3 Variations in birth damage and repair. In the upper section of the figure we see that a birth that does
not damage structures beyond the body'’s ability to repair itself [A] does not need to result in the development
of symptoms later in life. A larger injury (B] that only partially heals can reduce the functional reserves and give
symptoms earlier than would have been the case without the injury. Severe injury (C] can give immediate pro-
blems that do not heal and lead to symptoms which do not recede. A further birth (lower section of the figure]
can affect how rapidly pelvic floor function is lost. This depends on the degree of cumulative damage. Reprodu-
ced with the permission of DeLancey et al. (78]
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Analincontinence

The results are less clear for anal inconti-
nence. Meta-analyses are difficult to con-
duct because of large differences between
studies with regard to prevalence of anal
incontinence and data collection methodo-
logy (44).

The short-term effects of mode of deli-
very in the first year after birth were investi-
gated in a meta-analysis (45), which found a
significant odds ratio for anal incontinence
of 1.3 (95% CI 1.04—1.7) for spontaneous
delivery compared to caesarean section. A
single research study supports this conclu-
sion (29). However, several other single
research studies found no differences
between the two groups in the postpartum
period (33, 46, 47).

With regard to permanent consequences,
there are no convincing differences between
the two modes of delivery. In a cohort study
of almost 4,000 women, no significant diffe-
rence was found in the prevalence of faecal
incontinence based on mode of delivery
either six or twelve years after the birth (23,
48). The conclusion is the same in several
other studies (13, 22, 24, 37, 49). There are
studies that indicate that caesarean section
may protect against faecal or anal inconti-
nence beyond the postpartum period, but
they are in a minority (20) and frequently
have methodological defects such as low
statistical power, which meant that the fin-
dings were not significant (25, 50, 51).

A key question with regard to anal incon-
tinence is whether this occurs primarily in
the subgroup with anal sphincter rupture. In
a Norwegian study of women with anal
sphincter rupture postpartum, the preva-
lence of anal incontinence was 38 % (52). A
crucial problem both in research terms and
clinically is that diagnosis and recording of
anal sphincter rupture can vary in quality.

A systematic review article concluded
that third or fourth grade perineal tear (i.e.
anal sphincter rupture) was the only aetio-
logical factor in delivery that was clearly
associated with anal incontinence (53). In a
study investigating faecal incontinence, the
prevalence was the same in the caesarean
section group and in the group that had deli-
vered vaginally without clinically diagnosed
anal sphincter rupture (8 % in both groups)
(33). However, the prevalence was signifi-
cantly higher in a group of women with anal
sphincter rupture following vaginal delivery
(17 %). Other studies also indicate that vagi-
nal delivery in itself is not a risk factor for
anal incontinence if the anal sphincter is
undamaged (54—56).

Obstetric factors may be significant for
the correlation between mode of delivery
and anal incontinence. It is considered that
episiotomy should not be performed routi-
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nely (54, 57-60). Operative vaginal deli-
very using forceps or vacuum extraction
increases the risk of anal sphincter rupture
(54, 61-64) and thereby the risk of anal
incontinence (54, 65). A Norwegian study
shows that anal sphincter injury during the
first delivery provides an odds ratio of 4.3
(95 % CI 3.8—4.8) for repeated anal sphinc-
ter injury at the next delivery (66).

Pelvic organ prolapse

Most of the studies indicate that caesarean
section protects against prolapse, both in the
short (67, 68) and long term (20, 24, 35, 38,
69—-72), but in a Danish registry-based study
no difference was found (73).

A large multi-centre study reported signi-
ficantly less anatomical prolapse (measured
using standardised methods of gynaecologi-
cal examination) in women who had only
delivered by caesarean section compared to
those who had only delivered vaginally
(odds ratio 0.11; 95% CI 0.03—0.38) (71).
When it came to reported symptoms of pro-
lapse there was the same tendency, but the
findings here were not significant (odds
ratio 0.84; 95% CI 0.69—1.02) (71). These
findings are supported by others (24, 38,
69). Several studies point to a dose-response
effect of vaginal delivery for the risk of pro-
lapse (38, 69—71, 74). The effect does not
appear to decrease in older age groups (38).

Discussion

Overall the research indicates that caesarean
section may protect against urinary inconti-
nence in women of fertile age, but the effect
does not persist when the women become
older and the prevalence of incontinence is
highest. For anal incontinence, anal sphinc-
ter rupture is of primary significance and not
vaginal delivery per se. Strategies to prevent
such ruptures are far more important than
using caesarean section to avoid anal incon-
tinence. The risk of pelvic organ prolapse
following vaginal delivery is well documen-
ted, and here we also see a dose-response
effect for number of children.

Knowledge of how pelvic floor dysfunc-
tion occurs is useful for the development
of preventive strategies and treatment. Caes-
arean section in itself cannot be called a
good prevention strategy since this proce-
dure still has many negative consequences
for mother and child (37, 75). However, pel-
vic floor training is well documented for
preventing urine leakage and also appears to
have an effect on prolapse symptoms, and
the financial and medical costs of this treat-
ment are low (76, 77).

There is an interplay of many factors in
the development of pelvic floor dysfunction:
symptoms can change over time and vary

Tidsskr Nor Legeforen nr. 19, 2014; 134

with lifestyle factors and other diseases.
This complex interaction is instructively
demonstrated by DeLancey and colleagues
(Fig. 2, Fig. 3) (798).

Significant changes have taken place in the
indication for caesarean section in the past
30-40 years. An increase in obesity (also
among pregnant women) and increasing age
at first delivery have a bearing on the devel-
opment of pelvic floor dysfunction. It is not
yet clear how mode of delivery has a part to
play in this.

It is argued that an optimal caesarean sec-
tion rate is around 10-12%, based on a
balance between risk and benefits for both
mother and child (79). In most high-income
countries the current rate is above this level
and the proportion of caesarean sections is
rising. In a global perspective the effort to
improve maternal health should be prioritised
in countries where access to obstetrics (inclu-
ding necessary caesarean sections) is low.
Further development of obstetric methods in
high-income countries, for example to pre-
vent anal sphincter ruptures, is a strategy
which will also be of benefit to women in
low-income countries.

Our search strategy does not conform to
the stringent requirements of a systematic
review article. We believe nonetheless that
the literature in this field is well covered in
this review. The main weakness of our study
is the variable quality of the underlying data.
Although epidemiological studies in this
field have greatly improved methodologi-
cally in the last decade, there are still a num-
ber of challenges — not least in terms of
definition and recording of the conditions in
question. There is also a significant variation
in the degree of severity of the three condi-
tions discussed here. Many studies make a
poor distinction between mild symptoms
that women can live with and conditions
requiring treatment.

Conclusion

A normal vaginal delivery causes significant
strain on the pelvic floor and can result in
some women of fertile age developing
urinary incontinence. Vaginal delivery is an
even greater risk factor for pelvic organ pro-
lapse. Vaginal delivery without anal sphinc-
ter rupture is not thought to increase the risk
of anal incontinence.

Caesarean section as a primary method of
prevention at population level does not have
a beneficial value that is proportional to the
effort and the negative consequences it
entails. We do not have sufficiently reliable
data to be able to identify subgroups at high
risk of pelvic floor injuries — those who
could benefit from delivery by caesarean
section.
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