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Abstract
Objective: to compare the pelvic floor function of
primiparous women to women after a second delivery
regarding symptoms of  urinary and anal incontinence,
anal sphincter ruptures and bladder-neck mobility.
Methods: a questionnaire evaluating symptoms of  uri-
nary and anal incontinence was used in nulliparous
women before and 27 months after childbirth. Fur-
thermore these symptoms were correlated with func-
tional changes of  the pelvic floor based on a careful
gynecologic examination as well as perineal and en-
doanal ultrasound.  
Results: 112 nulliparous women were included, 49
women returned for follow-up on average 27 months
(sD 4.4 months) after the first delivery. 39 women
(group a) had just one delivery, 10 women (group B –
10/49) had had a second delivery. apart from levator
ani muscle strength, no significant difference between
pelvic floor function of  group a vs group B was
demonstrable. Furthermore, we could show no signifi-
cant difference for symptoms of  urinary (11 (28.2%)
vs. 5 (50.0%)) and anal incontinence (14 (35.9%) vs. 4
(40.0%)) between both groups. However, we found a
lasting increase of  stress urinary and anal incontinence
as well as overactive bladder symptoms after one or
more deliveries. the position of  the bladder neck at
rest was lower in both groups compared to the position
before the first delivery and bladder neck mobility in-
creased after one or more deliveries.
Discussion: our study shows several statistically signif-
icant changes of  the pelvic floor function even on av-
erage 27 months after delivery, but a subsequent deliv-
ery did not compromise the pelvic floor any further. 

Key-words: second delivery, pelvic floor, urinary incon-
tinence, anal incontinence, levator ani muscle

Abbreviations: sUI – stress urinary incontinence, Ics
– International continence society, oaB – overactive
bladder, laM – levator ani muscle,  Introduction

IntRoDUctIon

Urinary and fecal incontinence as well as genital pro-
lapse in women are problems that frequently occur af-
ter childbirth. 

Women with the onset of  stress urinary inconti-
nence during their first pregnancy or puerperal period

have an increased risk of  long-lasting symptoms. vik-
trup and co-workers showed that twelve years after
their first delivery the prevalence of  stress urinary in-
continence is 42% (102 of  241) and that the preva-
lence of  sUI among women with onset during their
first pregnancy (56%) and among women with onset
shortly after delivery (78%) is significantly higher com-
pared to those without initial symptoms (30%) (vik-
trup et al. 2006).

the norwegian EPIncont study showed that
the risk of  urinary incontinence is higher among
women who have had cesarean-sections than among
nulliparous women and is even higher among women
who have had vaginal deliveries (Rortveit et al. 2003).
Furthermore this study could demonstrate that being
older than 25 years at the first delivery is associated
with incontinence and that this effect attenuates with
increasing age (Rortveit et al. 2003).

the prevalence of  anal incontinence among primi-
parous women after childbirth ranges from 4% - 32%
depending on the definition and the test methods used
(Baydock et al. 2009, Hatem et al. 2005, Pollack et al.
2004).

Injury to the anal sphincter may occur from direct
injury to the muscles or neurological damage (yilmaz
et al. 2008, sultan et al. 1993, snooks et al. 1984, Deen
et al. 1993, allen et al. 1990). Direct injury to the mus-
cles is usually a complication of  a woman's first deliv-
ery (sultan et al. 1993) and damage to the nerves per-
sists usually and may worsen with time (snooks et al
1990). the pressure applied by the enlarged uterus and
fetus can damage the nerves in the pubococcygeus
muscle and external anal sphincter and cause fecal in-
continence (snooks et al. 1986).

While there are several studies evaluating the effect
of  the first delivery on pelvic floor function we have
little knowledge about the effect of  a second birth. 

so the aim of  our study was to evaluate the symp-
toms of  incontinence and the function of  the pelvic
floor in women on average 27 months after their first
delivery and compare women with and without a sec-
ond delivery in between.

PatIEnts anD MEtHoDs

the study was undertaken in a Munich University hos-
pital with more than 2000 deliveries per year. the
study protocol was approved by the local Ethics com-
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mittee. nulliparous women were recruited from the
antenatal clinics. Included were those who were more
than 32 weeks pregnant, had a singleton pregnancy,
were 18 years or older and were able to give informed
consent. Exclusion criteria were complicated pregnan-
cies (e.g. multiple pregnancy, macrosomia, fetal growth
restriction, fetal malformations, hydramnion, oligohy-
dramnion), women with perineal or vaginal operation
in past medical history, preterm rupture of  mem-
branes at the time of  examination, age less than 18
years, and inability to communicate with care pro -
viders due to language difficulties. 

Between april 2002 and May 2003 112 women were
included in our prospective observational cohort study.
after written informed consent, women were invited
to an appointment to the urogynecological depart-
ment. at the first visit between the 32nd and 37th gesta-
tional week and at the following visits 6 months and on
average 27 months after childbirth, women were asked
to complete a detailed non-validated questionnaire
concerning the symptoms of  urinary and anal inconti-
nence. this questionnaire assessed the frequency of
symptoms (once a month, once a week, several times a
week, daily, several times daily) and whether these
problems occurred for the first time before or during
pregnancy (evaluated at first visit) or after childbirth
(evaluated at follow-up visit). to measure the impact
on quality of  life, a visual analog score was also com-
pleted. a pelvic examination was then performed in
the lithotomy position. Genital descent was measured
at rest and straining, using the PoP-Q grading system
proposed by the International continence society
(Bump et al. 1996). the length of  the vaginal introitus
and the perineum were evaluated and women were in-
structed on the technique of  pelvic floor muscle con-
traction: digital palpation of  pelvic muscle strength was
graded according to the oxford scoring system (0 =
nil, 1 = flicker, 2 = weak, 3 = medium, 4 = strong, and
5 = very strong). (laycock 1995). 

Perineal ultrasound was performed using a 7.5-
MHz probe to objectively measure the bladder neck

mobility. the bladder neck was visualized in relation
to the pubis. an initial scan was performed at rest and
at valsalva (excursion). Maximum excursion of  the
bladder neck during valsalva was encouraged by asking
the subjects to press while watching their own bladder
neck movement on a monitor showing the real-time
ultrasound image. a similar method was employed to
evaluate maximum bladder neck elevation by imaging
the bladder neck while asking the patient to perform a
maximum pelvic floor squeeze. a x–y coordinate sys-
tem was used to analyze the bladder neck mobility
(schaer et al. 1995) a reference line was drawn
through the axis of  the pubic symphysis (x-axis). a
second line was then drawn perpendicular to this to
intersect at the inferoposterior margin of  the sym -
physis pubis (y-axis). the position of  the bladder neck
during rest, valsalva, and pelvic floor squeeze could
thus be defined by these two coordinates. the bladder
neck mobility was measured in [cm] as the length of
the vector between the position of  the bladder neck at
rest and with valsalva. 

Endoanal ultrasound was performed using a 10
MHz rotating probe (B&K Medical, naerum, Den-
mark). the technique has been previously described:
static images were recorded at four levels (puborectal-
is, deep, superficial and subcutaneous external sphinc-
ter) (sultan et al. 1994). to avoid over-reporting,
sphincter defects were considered only if  they in-
volved two levels and if  both reviewers had identified
the defect. anal sphincter defects were classified into
internal, external and combined.

sPss for Windows version 15.0 was used for statis-
tical evaluation. P < 0.05 was defined as significant. t-
test and c2-test were used as appropriate. 

REsUlts

112 women were included in our study and came for
the first visit, 49 women returned for follow-up on av-
erage 27 months (sD 4.4 months) after the first child-
birth. 63 women were lost for follow-up (moved
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Fig. 1a, b. Perineal ultrasound for evaluating the bladder neck mobility. Bladder neck at rest (Fig. 1a) and with valsalva (Fig 1b),
point indicates the bladder neck, arrow as vector for the bladder neck mobility.
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somewhere else and could not be reached by mail or
phone or declined to participate). the mean age of
these women was 35.2 (sD 4.0) years at the follow-up
visit. 

We divided our patients in two groups: group a -
39 of  the 49 women (79.6%) had just one delivery (24
(61.5%) spontaneous vaginal delivery, 9 (23.1%) a vac-
uum extraction, 6 (15.4%) had a cesarean section),
group B - 10 women (20.4%) had a second delivery
(on average 7.9 months after 2nd delivery) (7 (70.0%) a
spontaneous vaginal delivery, 3 (30.0%) a cesarean sec-
tion). all women with c-section at the second delivery
had an elective cesarean-section.

the average weight for the first child was 3326 g
(2220-4300 g), the average weight for the second child
was 3506 g (2700-4180 g). at the first delivery: 7
women (14.3%) had a midline and 9 (18.4%) had a
mediolateral episiotomy. 4 times (8.2%) a I° perineal
tear occurred, 7 times (14.3%) a II° and 2 times (4.1%)
a III° tear with rupture of  the anal sphincter. at the
second delivery, no episiotomy was performed and
twice a I° perineal tear occurred and once a II° and
III° tear (this was a women with 4180 g child weight
and already a III° tear during the first delivery).

the results of  the questionnaire concerning urinary
and anal incontinence are presented in table 1.

the differences in pelvic floor function before and
after childbirth are presented in table 2. no women
showed a vaginal prolapse of  more than stage 2 ac-
cording to the PoP-Q-system.

Endoanal ultrasound showed no sphincter lacera-
tion before childbirth; after delivery (n=49) four
(8.1%) occult sphincter defects in addition to two
known sphincter ruptures could be demonstrated.
only two of  those six women reported flatus inconti-
nence post partum. therefore there appears to be no
correlation between sphincter lesions and the presence
of  symptoms of  anal incontinence after childbirth.

Perineal ultrasound showed no significant differ-
ence between the position of  the bladder neck at rest
before and after delivery. We could show a significant
increase in bladder neck mobility between the status
during the first pregnancy and after one (group a) or
two (group B) deliveries, but the increase in bladder
neck mobility between group a vs. B was not signifi-
cant. (table 3)

DIscUssIon

our study shows that there was - apart from the leva-
tor ani muscle contraction - no significant difference
between the pelvic floor function of  women with one
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Table 1. Urinary and anal incontinence before 1st pregnancy and 27 months after childbirth.

before Group a p-value Group B p-value p-value
1st pregnancy (n=39) before 1st (n=10) before 1st a vs. B
(n=49) pregnancy pregnancy 

vs. a vs. B

sUI 0 (0.0%) 11 (28.2%) 0.0003* 5 (50.0%) 0.0001+ 0.35

oaB 0 (0.0%) 12 (30.8%) 0.0001* 3 (30.0%) 0.002+ 0.74

anal 7 (14.3%) 14 (35.9%) 0.03* 4 (40.0%) 0.014+ 0.89
incontinence

sUI – stress Urinary Incontinence, oaB – overactive Bladder, * c2 significant with p<.05, before 1st pregnancy vs. 27months
after childbirth (group a: without second delivery); +c2 significant with p<.05, before 1st pregnancy vs. 27 months after child-
birth (group B: with second delivery)

Table 2. Quantitative parameters assessed during 1st pregnancy and 27 months after childbirth.

before Group a p-value Group B p-value p-value
1st pregnancy (n=39) before 1st (n=10) before 1st a vs. B
(n=49) pregnancy pregnancy 

vs. a vs. B

laM contraction 2.6 (1.15) 2.97 (1.12) 0.131 2.1 (1.30) 0.232 0.039+

(oxford score 0-5)
length of introitus 2.86 (0.55) 2.83 (0.64) 0.813 2.89 (0.67) 0.878 0.794
(cm)
length of perineum 3.81 (0.87) 2.83 (0.60) <0.0001* 2.98 (0.57) 0.006* 0.48
(cm)
thickness M. 0.83 (0.17) 0.78 (0.15) 0.152 0.79 (0.16) 0.496 0.144
sphincter ani ext. (cm)
thickness M. 0.19 (0.06) 0.19 (0.08) 1 0.22 (0.07) 0.166 0.285
sphincter ani int. (cm)

laM – levator ani muscle, * t-test significant with p<.05, during pregnancy vs. 27 months after childbirth (group a: without
second delivery / group B: with second delivery), + t-test significant with p<.05, group a vs. group B
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or two childbirths. Furthermore the symptoms for uri-
nary and anal incontinence differed not significantly
between both of  our groups. However, we could
demonstrate a lasting increase of  the prevalence of
stress urinary and anal incontinence as well as overac-
tive bladder symptoms after one or more deliveries.
the position of  the bladder neck at rest decreased in
both of  our groups without any significant differences
between the groups.

to our knowledge, this is the first study evaluating
the pelvic floor of  women after just one delivery com-
pared to women with a subsequent delivery, including
and examining them during the first and the subsequent
pregnancy. We could only find data regarding faecal
continence. one study by Fynes et al examined women
only after their first delivery. If  they showed transient
faecal incontinence or occult anal-sphincter injury after
their first vaginal delivery they were at high risk of  fae-
cal incontinence after a second vaginal delivery. they
also concluded that the risk of  mechanical anal sphinc-
ter injury was greatest after the first delivery (Fynes et
al. 1999). a further study by scheer et al. recommended
that women who have no antenatal evidence of  objec-
tive compromise of  anal sphincter function after previ-
ous obstetric anal sphincter injuries can be reassured
that a vaginal delivery is not associated with any signifi-
cant deterioration in function or quality of  life.

the significant increase of  stress urinary and anal
incontinence symptoms and oaB in both groups was
also demonstrable in our earlier published data on
these 112 women. (Jundt et al. 2010) 6 months after
first delivery stress and flatus incontinence significant-
ly increased after spontaneous delivery or vacuum ex-
traction. no new symptoms occurred after c-section.
this is in accordance to Rortveit et al who questioned
15307 norwegian women about stress urinary inconti-
nence. they could show that the risk of  urinary incon-
tinence is higher among women who have had cesare-
an sections than among nulliparous women and is
even higher among women who have had vaginal de-
liveries (Rortveit et al. 2006) 

therefore, the risk to develop symptoms of  urinary
and anal incontinence seems to increase with the first
delivery, but seems to stay the same after the second.
as there are only 49 women left to follow up, we were
not able to divide them according to their mode of  de-
livery. 

this is in agreement with Bahl et al. who evaluated
283 women for pelvic floor morbidity at 3 years after
instrumental delivery and cesarean delivery in the sec-

ond stage of  labor using just postal questionnaires.
they stated that pelvic floor symptoms were not exac-
erbated by a subsequent delivery (Bahl et al. 2005).

on the contrary, Faltin and co-workers who exam-
ined 100 women 3 months and 30 months after their
first delivery conclude that subsequent deliveries in-
crease the risk of  anal incontinence, particularly
among women with a sphincter defect diagnosed after
the first delivery (Faltin et al. 2001].

as our data suggest that the bladder neck position
changes by the first delivery, we could not find any
data in literature about the change of  the bladder neck
position at rest and the bladder neck mobility after a
subsequent delivery. 

one woman with III° perineal tear during their first
delivery sustained another III° tear during her second
delivery. obviously, the scar tissue after sphincter lac-
eration is at high risk to tear again during a second de-
livery. an elective c-section could have avoided anoth-
er sphincter rupture and McKenna furthermore states
that elective c-section after sphincter rupture will pre-
vent most cases of  anal incontinence, although mar-
ginally increasing maternal risk, which may be justified
by the potential benefits (McKenna et al. 2003). 

a limitation of  our study is the small number of
women who returned for follow-up. this includes the
bias that maybe only these women with complaints
come back and furthermore makes it difficult to draw
statistically significant conclusions. 

the time period was short for follow up, but a
longer interval bears the risk that even more women
could have moved away.

In conclusion our study showed that there are statis-
tically significant changes of  the pelvic floor even on
average 27 months after delivery, but a subsequent de-
livery did not compromise the pelvic floor any further. 
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