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Summary

Objective: Women with multiple sclerosis frequently pose questions to physicians regarding the potential negative impact of preg-
nancy, especially on urinary disorders. About 50 to 80% of patients suffer from urinary disorders during the course of the disease.
Trauma to the pelvic floor and the urethral sphincter during vaginal delivery may lead to the development of stress urinary incon-
tinence. The purpose of this work was to study the consequences of pregnancy and childbirth on urinary problems.

Study Design: An inception cohort of 368 consecutive women suffering from multiple sclerosis (MS), according to the Poser cri-
teria, were included in the study between June 1999 and June 2000. For each patient a full urological and obstetrical record was
obtained.

Results: Two hundred and seventy-three women (74%) had had at least one pregnancy. The parous women were older at the time
of the study (mean age: 45.5 years vs 35.5 years), and were older at MS onset (mean age: 32.8 years vs 25.7 years). The nulliparous
women were more rapidly disabled, with a shorter time to reach an EDSS score of 3 from MS onset (mean time of 5.9 years versus
8.2 years in parous women). In parous women, 259 (95%) had had at least one vaginal delivery and 14 (5%) had had a caesarean
only. Delivery modalities had no influence on urinary disorder frequency or the type of problems.

Conclusion: On the basis of these data, there is actually no clear argument for systematically performing caesarean section in MS
women. Urinary disorders in these women were mostly linked to the duration and the severity of the disease but not to pregnancy
or delivery modalities. From our point of view, caesarean section must be decided only on classic obstetrical criteria as for healthy

women independently of multiple sclerosis. However our data were open and retrospective.
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Introduction

Multiple sclerosis (MS) is an inflammatory demyeli-
nating disease of the central nervous system, which
affects twice as many women as men [1, 2]. Diagnosis of
this potentially disabling disease is commonly made
during the peak reproductive years. Women with multiple
sclerosis frequently pose questions to physicians regard-
ing the potential negative impact of pregnancy, especially
on urinary disorders. About 50 to 80% of patients suffer
from urinary disorders during the course of the disease
[3-5]. Frequency, urgency, dysuria and incontinence are
the most common disturbances. Incontinence varies from
37% to 72% [4, 6-8]. Urge incontinence is more frequent
in female MS patients whereas stress incontinence is the
main problem in women without neurological disorders
[9]. The consequences of childbirth on the pelvic floor
are still the subject of controversy [10-12]. Trauma to the
pelvic floor and the urethral sphincter during vaginal
delivery may lead to the development of stress urinary
incontinence. The question of the impact of childbirth on
urinary disorders in women with MS must then be raised:
it can be hypothesised that vaginal delivery does increase
such problems, leading to the proposal of caesarean
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section. Thus the purpose of this work was to study the
consequences of pregnancy and childbirth on urinary
problems in a cohort of 368 women suffering from mul-
tiple sclerosis in order to have some insight into this
question.

Method

This study was realised between June 1999 and June 2000.
Three hundred and sixty-eight consecutive women who were
referred during this period to our multiple sclerosis clinic were
included. In all the cases the diagnosis of multiple sclerosis was
made according to the Poser criteria [13]. For each patient neu-
rologic history was collected in the European database EDMUS
[14]. A full urological and obstetrical record was obtained from
all patients with special emphasis on the onset and progression
of urological symptoms and the results of any previous investi-
gations. Each patient was interviewed about urinary disorders
and pregnancies: total number of pregnancies, type of child-
birth, pelvic floor damage, instrumental delivery, babies’
weight, and so on.

Urinary problems were classified as irritative (urgency and
pollakiuria) and/or obstructive (dyssuria), and/or incontinence
(stress or urge incontinence).

Data obtained were analysed using the chi square and Mann-
Whitney test with the value of 0.05 as the level of statistical sig-
nificance.
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Results

In the total population, the mean age at the time of the
study was 42.9 years, and the mean age at the onset of
multiple sclerosis was 30.9 years (Table 1). The mean
Expanded Disability Status Scale (EDSS) score was 4.4
and the mean time to reach EDSS 3 was 7.7 years. Two
hundred and seventy-three women (74%) had had at least
one pregnancy. Although disability at the time of the
study and clinical forms were not significantly different
between parous and nulliparous women, the parous
women were older at the time of the study (mean age:
45.5 years vs 35.5 years), and were older at MS onset
(mean age: 32.8 years vs 25.7 years). The nulliparous
women were more rapidly disabled, with a shorter time
to reach an EDSS score of 3 from MS onset (mean time
of 5.9 years versus 8.2 years in parous women).

Two hundred and seventy-seven women (73%) experi-
enced urinary disorders (Table 2), occuring at the mean
age of 37.8 years, starting later in parous women (mean
age: 39.7 years vs 32 years in nulliparous women). The
mean time between the first symptoms of MS and the

Table 1. — Demographic data and neurological status of the
MS patients and comparison between nulliparous and parous
women.

Total MS Parous Nulliparous Comparison of
women women women nulliparous vs
n =368 n=273 n =95 parous women

Mean age at the time
of the study (years) 429 +114 455=+104 355+11 p<0.0001
Mean age at the
onset of MS (years)
EDSS at the time

30994 328+9.1 257+8.3 p<0.001

of the study 44+22 45+x21 42+24 NS
Mean time to reach

an EDSS score

of 3 (years) 7.7 +6.8 82+7 59+£58 p=0.02
Clinical Form
Relapsing/Remitting 175 (48%) 125 (46%) 50 (53%) NS
Secondary progressive 126 (34%) 94 (34%) 32 (34%)
Primary progressive 67 (18%) 54 20%) 13 (14%)
Table 2. — Urological disorders in the MS women and

comparison between nulliparous and parous MS women.

Total MS Parous
women women

Nulliparous Comparison of
women nulliparous vs
parous women

Number of patients
who experienced
urinary disorders
Mean age at the
onset of urinary
problems (years)
Mean time between
the onset of urinary
problems and the

267 (73%) 199 (73%) 68 (72%) NS

378 +10.1 39.7+£89 32+112 p<0.0001

study (years) 64+£67 65+64 59x54 NS
Mean time between

the first symptoms of

MS and the onset of

urinary problems (years) 6.7 +83 7.0x84 59+78 NS

Incontinence
Irritative symptoms
Obstructive symptoms

155 (58%) 116 (58%) 39 (57%) NS
215 81%) 162 (81%) 53 (78%) NS
162 (62%) 120 (60%) 42 (62%) NS

Table 3.— Demographic data, disability score and parity
according to the presence or absence of urinary disorders.

Total population Parous women Nulliparous women

Urinary no yes compa- N0 yes compa- N0  yes compa-
problems (101) (267) rison (74) (199) rison (27) (68)  rison
Mean age 384 44.6 p<0.0001 412 47 p<0.0001 30.6 37.5 p=0.0057

(years) +10 = 11.5 +83+10.7 +104 £ 10.7
EDSS 26 5 p<00001 28 5 p<00001 21 49 p<0.0001
+19 +£19 £19+1.7 +1.8 +£21
Mean age
at onset
of MS 309 309 NS 326 328 NS 263 255 NS
(years) +93 £95 +86 +£93+97 +78
Parity 15 16 NS 21 21 NS 0 0
+1.1 £12 +0.77£0.86

onset of bladder dysfunction and the mean time between
the onset of urinary disorders and the time of the study
were comparable in the parous and nulliparous women.
Irritative symptoms were the most frequent (81%), and
incontinence was present in 58% of the women, with no
difference between parous and nulliparous women. In
50% of the patients both irritative and obstructive symp-
toms were present (not shown in table).

In the total population (and similarly in parous and nul-
liparous women) women with urinary disorders (Table 3)
were older (mean age 44.6 years vs 38.6 in the MS pop-
ulation with no urinary problems). Fifty-five percent of
the population was suffering from urinary disorders at the
age of 30 years and 84% at the age of 50 years (not
shown in table). EDSS scores were higher in the MS
women with urinary problems (mean EDSS: 5 vs 2.6 in
women with no urinary problems). However, mean age at
MS onset and parity were not significantly different in
either group.

In parous women, 259 (95%) had had at least one
vaginal delivery and 14 (5%) had had a caesarean only
(Table 4). Delivery modalities had no influence on
urinary disorder frequency and the type of problems. Per-
ineal trauma and birth weight had also no influence on
urinary disorder frequency (not shown in table).

Among the 368 women, 580 pregnancies were regis-
tered (Table 5), including eight gemellar pregnancies,
giving a fecundity level for all the cohort of 1.65. Four
hundred and forty-six births occurred before the diagno-
sis of multiple sclerosis and 134 afterwards. The mean
age at the time of the first pregnancy was 24.6 years in
the parous women, at an older age in the women who had
had their first pregnancy after the diagnosis of multiple
sclerosis (mean age: 27.4 years vs 24 years in those who
had the first pregnancy before the diagnosis of multiple
sclerosis). In parous women, the mean parity level was
2.1, significantly lower in the women who had their first
child after the MS diagnosis (mean parity level: 1.6 vs 2.2
in those who had the first child before the MS diagnosis).

Vaginal delivery was noted in 531 cases (92%) and cae-
sarean section was performed in 49 cases (8%). Instru-
mental delivery was necessary in 68 cases and 213 epi-
siotomies were done. Perineal tears were reported in 83
cases (16%) (data not shown).
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Discussion

The characteristics of the population of our multiple
sclerosis cohort were similar to those that have been pre-
viously published [3-8, 15]. The rate of nulliparous
women in our study was close to that observed in previ-
ous works [16]. In nulliparous women, multiple sclerosis
started earlier, disease was more aggressive when con-
sidering the time to reach the score of 3 on the EDSS
scale. The fact that the disease seemed to be more rapidly
disabling in this population could explain the reduced
number of pregnancies. Confavreux et al. [17] and
Nelson et al. [18] have underlined the influence of a diag-
nosis of MS on reproductive planning in women.

As Shapira et al. [19], we noted a decrease in the
number of childbirths per women who had their first
child after knowledge of the diagnosis: 1.6 against 2.2
(1.43 and 2.25 in Shapira et al’s study). The women had
probably planned to have fewer children because of the
fear of the outcome of the disability. Nelson and colleagues
reported such an attitude in 80% of their patients [18]. Fur-
thermore Poser and Poser postulated that 30% of women
suffering from MS experienced difficulties in taking care
of their children in the postpartum period [20].

In our population the diagnosis of MS had no influence
on childbirth modalities. The rate of caesarean section
was close to that of the entire population, which was
10.5% in 1998 in France [21]. The prevalence of urinary
disorders in our MS population (72%) was similar to

Table 4. — Clinical status and frequency of urinary tract
disorders at the time of the study in parous MS women and
according to modalities of childbirth.

Parous At least one Caesarean Comparison
vaginal delivery only of vaginal
delivery vs
273 259 (95%) 14 (5%) caesarean only
Mean age (years) 455+ 104 456+ 104 423114 NS
EDSS 45%2 44+2.1 46+2 NS
No. of patients who
experienced
urinary disorders 199 (73%) 187 (72%) 12 (86%) NS
No. of patients who
experienced
incontinence 116 (58%) 109 (45%) 7 (50%) NS

Table 5. — Number, age and type of delivery in parous women
and according to the knowledge of the diagnosis of multiple
sclerosis.

Parous Before the After the Comparison
diagnosis of diagnosis of  before vs after
multiple sclerosis multiple sclerosis MS diagnosis
No. of deliveries 580 446 (77%) 134 (23%)
No. of childbirths
per woman 21+08 22x08 1.6+0.6 p<0.0001
Mean age at the
time of the first
pregnancy (years) 24.6+52 24+3.6 274+43  p<0.0001

At least one
vaginal delivery
Caesarean only

531 (92%) 409 (92%)
49 8%) 37 (8%)

122 (91%) NS
12 (9%) NS

rates reported in previous studies [3, 5, 7, 8]. Pregnancy
and delivery modalities had no influence on the preva-
lence and type of such problems. However the number of
women who had undergone only caesarean section was
limited. The differences in urinary tract disorders
between parous and nulliparous women seemed more
linked to the severity of the disease than to obstetrical
events. The nulliparous women were younger and had
earlier urinary disorders than the parous population with
a similar handicap. The well known relation between
sexual and urinary disorders may also explain the
reduced pregnancy rate in these women [5, 22].

The influence of pregnancy and delivery modalities has
been widely studied in heaithy women. McLennan et al.
found a prevalence of urinary disorders of 15% in nulli-
parous women versus 59% in parous women in a cohort
of 1,546 women with a mean age of 44.8 years [23]. They
concluded that parous women are more prone to urinary
disorders (with an increased prevalence with advancing
age). Keskes et al. [24], Kuh et al. [25] and Sengler and
co-workers [26] reported similar results. The frequency
of urinary disorders in nulliparous women was high in
our population which means that urinary disorders were
more influenced by disability than parous status. The
relation between parity and incontinence was strongly
correlated for Keskes et al. [24] and Samuelsson and col-
leagues [27], whereas the fourth birth was partially cor-
related for Thom et al. [12] and Wilson and colleagues
[28] without any correlation in the studies by Tapp et al.
[29], Skoner et al. [30] and Kuh et al. [25].

The question of delivery modalities should be stressed
in multiple sclerosis. Some practitioners tend to propose
caesarean sections in multiple sclerosis cases because of
a higher risk of urinary disorders in this population.
Trauma to the pelvic floor and the urethral sphincter
might effectively lead to the development of genital pro-
lapse and urinary incontinence. Damage to the levator ani
muscle occurs either by direct mechanical trauma or indi-
rectly by trauma to the pelvic nerves leading to denerva-
tion and muscular atrophy [10, 11]. Caesarean section,
however, has its own risks of morbidity with an increased
mortality. Viktrup and Lose have demonstrated that cae-
sarean section has a protective effect on the pelvic floor
but only during the three months after childbirth [31].
Moreover reinnervation following denervation of the
pelvic floor has been shown to occur in up to 80% of
women following their first vaginal delivery [32].

As our study was conducted openly and retrospectively,
interpretation must be cautious. However, on the basis of
these data, there is actually no clear argument for sys-
tematically performing caesarean section in multiple
sclerosis women. Urinary disorders in these women were
mostly linked to the duration and the severity of the
disease but not to pregnancy and delivery modalities.
From our point of view, caesarean section must be
decided only on classic obstetrical criteria as for healthy
women independently of multiple sclerosis. Nonetheless
our data were open and retrospective.
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