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CLINICAL STUDY

Risk of anal incontinence in women with inflammatory bowel
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ABSTRACT

AIM: The aim of our prospective study was to evaluate the development of postpartum anal incontinence in
patients with inflammatory bowel disease (IBD) compared to healthy women.

MATERIAL AND METHODS: Patients with IBD and healthy controls enrolled in the study from January 1st 2013
to November 30th 2016 and filled in the anal incontinence questionnaire in the beginning of pregnancy and after
vaginal delivery. The results were statistically processed using suitable tests.

RESULTS: A total of 57 women were enrolled, 17 (29.8 %) with ulcerative colitis, 23 (40.4 %) with Crohn’s
disease, and 17 (29.8 %) healthy controls. Incidence of postpartum anal incontinence is comparable across all
groups; there was no statistically significant difference between the IBD and control groups (Kruskal-Wallis test
by ranks with Dunn correction, non-significant). Postpartum anal incontinence was strongly correlated with the
extent of perineal injury (r = 0.80; p < 0.0001; Pearson’s linear correlation).

CONCLUSIONS: Women with inflammatory bowel disease in remission do not exhibit higher incidence of post-
partum anal incontinence (PPAI) compared to healthy controls; the key correlate of PPAI appears to be the ex-
tent of obstetric injury, consistently across all study groups. These results suggest that concerns about postpar-
tum anal incontinence development should not be an indication for Caesarean section in IBD patients (Tab. 6,
Fig. 1, Ref. 34). Text in PDF www.elis.sk.

KEY WORDS: inflammatory bowel disease, ulcerative colitis, Crohn’s disease, pregnancy, childbirth, anal incontinence.

List of Abbreviations: AI — Anal incontinence, CD — Crohn’s
disease, CS — Caesarean section, EAS — External anal sphincter,
FI — Fecal incontinence, IAS — Internal anal sphincter, IBD —
Inflammatory bowel disease, OASIS — Obstetric anal sphincter
injury, PPAI — postpartum anal incontinence, SMIS — St. Mark’s
Incontinence Score, UC — Ulcerative colitis.

Introduction

Inflammatory bowel disease (IBD) is an idiopathic condi-
tion taking the form of either Crohn’s disease (CD) or ulcerative
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colitis (UC). It is a chronic bowel disease affecting particularly
young people in reproductive age. Young women with IBD are
understandably interested in how their primary disease may affect
their fertility and course of pregnancy, as well as in the effects of
pregnancy on their condition. Common are concerns about the
development of the fetus, the method of childbirth, and the pos-
sibility of breastfeeding. Even at present, voluntary childlessness
based on concerns about pregnancy and childbirth is not uncom-
mon among IBD patients as these are often unfoundedly presented
as potentially dangerous for the primary condition (1, 2). There is
a large number of studies investigating the impact of IBD and re-
lated medication on pregnancy and the fetus, as well as the impact
of pregnancy and childbirth on the course of IBD (3—7). An open
question is childbirth care for IBD patients, especially concerning
the risk of development of post-delivery anorectal dysfunction or
de novo perianal disease. The impact of the delivery method cho-
sen on sphincter function and perianal complications remains un-
clear, both in women with pre-existent perianal disease adjuvant to
Crohn’s, and in women with ulcerative colitis. There are currently
no clinically-relevant guidelines for childbirth in women suffering
from IBD. The ECCO (European Crohn’s and Colitis Organization)
guidelines list as an unambiguous gastroenterological indication
for Caesarean section (CS) the presence of active perianal disease
or active IBD affecting the rectum. Relative indications for elective
CS are IPAA (ileal pouch-anal anastomosis) and the presence ofil-
eorectal anastomosis in women who had undergone colectomy (7).
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Tab. 1. Ulcerative colitis activity based on Mayo sub-score.

Parameter

Points assigned

0 1

2 3

Normal number of stools

Stool Frequency for patient

1 to 2 stools per day more
than normal

3 to 4 stools more than
normal

> 5 stools more than
normal

Streaks of blood with stool
less than half the time

Rectal Bleeding No blood seen

Blood alone
passes

Obvious blood with stool
most of the time

Physician‘s Global

Normal
Assessment

Mild disease

Moderate disease Severe disease

UC remission is defined as a score of < 1.

Anal incontinence (Al), or fecal incontinence (FI), is defined as
the involuntary and repeated leakage, of varying severity and
frequency, of fecal material or flatus from the anal canal with a
possible impact on the patient’s quality of life (8—10). The aver-
age incidence of fecal incontinence in the general population is
about 8 % (11). In IBD patients, this is higher than in the general
population, standing at about 10%; this includes patients currently
in the quiescent phase of the disease (10). Questionnaires on Al
or FI track the parameters mentioned above, including informa-
tion on the need to use anti-diarrhea medication and incontinence
aids and the presence of an urge to defecate (12, 13). In the ge-
neral population childbirth is one of the most frequent causes of
postpartum Al or FI, especially in the case of vaginal birth with
injury to the anal sphincter (10, 14-16). Statistically significant
increases in the incidence of postpartum anal incontinence have
been observed in patients who underwent episiotomy or had third-
or fourth-degree injuries from vaginal birth (9, 17, 18). The risks
of development of FI in IBD in patients after vaginal birth have so
far been explored only in a small number of studies, with varying
results. A large study in the United Kingdom did not show any im-
pact of vaginal delivery on the development of FI in IBD patients
(10). Another, smaller study reported different results, finding a
statistically significant increase in the risk of FI development in
the postpartum period in Crohn’s disease patients after vaginal
delivery compared to healthy controls (19). Episiotomy should
not be performed in IBD patients if possible from an obstetrics
point of view, as there is risk of perianal complications, particu-
larly in CD patients. Nonetheless, episiotomy is still preferred to
uncontrolled perineal injury in childbirth (7, 20). The objective
of the prospective study presented in this paper was to determine
whether IBD patients have higher incidence of anal incontinence
after vaginal delivery compared to healthy controls.

Materials and methods

The present prospective comparative study investigated the
risk of Al development in patients with IBD compared to healthy
controls. The host institution’s ethics committee approved the
study and all enrolled patients have given their informed consent
to participation. The study ran from January 1, 2013, and Novem-
ber 30, 2016; during this period, we enrolled all pregnant IBD pa-
tients from a tertiary care center; healthy controls were recruited
in gynecological clinics and practices throughout the Pilsen and
Karlsbad (Karlovy Vary) regions of Czech Republic. The enroll-

Tab. 2. Crohn’s disease activity based on Harvey-Bradshaw Index
(HBI).

General well-being Very well =0
(previous day) Slightly below par = 1
Poor =2
Very poor =3
Terrible = 4
Abdominal pain None =0
(previous day) Mild =1
Moderate =2
Severe =3
Number of liquid or soft stools per
day (previousday) T
Abdominal mass None =0
Dubious =1
Definite = 2
Definite and tender = 3
Complications outside the bowel None
(check any that apply; score one per Arthralgia
item except for first line) Uveitis

Erythema nodosum
Pyoderma gangrenosum
Anal fissure

Perianal fistula

Perianal abscess

CD remission is defined as HBI score < 5.

ment criteria for the IBD group were: female, aged 1840, IBD
in remission, without recent perianal or rectal disease. Exclusion
criteria included active IBD, active perianal disease, ileal pouch-
anal anastomosis (IPAA), and the presence of ileo- or colostomy.
Patients were approached with the offer to be enrolled in the
early stages of pregnancy, no later than the 6th week of gestation.
Once patients gave their consent, inclusion and exclusion criteria
were evaluated and an initial screening to evaluate IBD activity
was performed. At this time all participants filled in an entry St.
Mark’s Anal Incontinence Questionnaire to evaluate their conti-
nence before pregnancy. IBD phenotype was determined using
the Montreal Classification (chart). Ulcerative colitis activity
was evaluated using a partial Mayo Score including the frequency
of defecation, scope of bleeding, and examining physician’s as-
sessment (Physical Global Assessment, PGA) (Tab. 1). Crohn’s
disease activity was evaluated using a simple Harvey—Bradshaw
Index including the overall condition of the patient, frequency of
defecation, presence of abdominal pain, finding of resistance in
the abdominal cavity, and presence of complications outside the
bowel (Tab. 2). All participants with IBD were screened every 6
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Tab. 3. St. Mark’s Fecal Incontinence Score questionnaire.

1. After delivery, do you experience involuntary leakage 0  never
of solid, well-formed stool? 1 rarely
2 sometimes
3 weekly
4 daily
2. After delivery, do you experience involuntary leakage 0  never
of liquid, diarrhea-like stool? 1 rarely
2 sometimes
3 weekly
4 daily
3. After delivery, do you observe involuntary flatulence? 0  never
1 rarely
2 sometimes
3 weekly
4 daily
4. If present, do these problems necessitate changes in 0 never
your lifestyle? 1 rarely
2 sometimes
3 weekly
4 daily
5. Do you need to use hygiene aids (e.g. pads) for flatu- 2 yes
lence or stool leaks? 0 no
6. Do you need to use anti-diarrhea medication because 2 yes
of these issues? 0 no

7. Do you suffer from an urge to defecate (i.e., inability 4 yes
to postpone defecation for more than 15 minutes)? 0 no

Anal incontinence is defined as a score of 4 points or more. A score of 24 points
(maximum) corresponds to total fecal incontinence.

weeks for the duration of their pregnancy to assess their overall
condition and potential IBD activity. The delivery method, use of
episiotomy, and the presence of any childbirth-related injury were
evaluated by the obstetrician performing the delivery and recorded
in the delivery record. 6 weeks after delivery, all IBD and healthy
patients again filled in a St. Mark’s Anal Incontinence Question-
naire, with questions concerning incontinence in the form of flatus
or liquid or solid stool, the need to use pads for fecal incontinence,
the need to use anti-diarrhea medication, and the presence of an
urge to defecate, including information on the frequency of prob-
lems and impact on the patient’s lifestyle (Tab. 3) (24).

Statistical analysis

Results were statistically evaluated using the analysis of vari-
ance (ANOVA) method, Fischer’s exact test, and the Kruskall-
Wallis test by ranks (post hoc analysis using Bonferroni correc-
tions). The threshold for statistical significance was set at p <
0.05. The linear correlation of the St. Mark’s Incontinence Score
with delivery-related injury was estimated using Pearson’s cor-
relation coefficient.

Results

The total study population between 2013 and 2016 was 57
women, whereof 17 (29.8 %) were diagnosed with ulcerative
colitis, 23 (40.4 %) with Crohn’s disease, and 17 (29.8 %) were
healthy and served as the control group. All IBD patients were in
remission at the time of enrollment, as evaluated by a partial Mayo
Score for the UC group and the Harvey—Bradshaw Index for the
CD group. During the follow-up period, one UC patient showed
moderate disease activity in the 16th week of gestation; this was
addressed by increasing the dosage of mesalazine and the addition
of topical corticosteroids to the treatment regimen; remission was
re-established by the 21st week of gestation. The patient remained
in UC remission through the end of gestation and post-delivery,
allowing her to remain in the study without affecting the vali-
dity of results. IBD phenotype was determined using the Montreal
Classification for all enrolled patients. In the UC group, 15 out
of the total of 17 patients (88 %) had the extensive (E3) form of
the disease; the remaining 2 patients (12 %) in this group had the
left-sided (or distal) (E2) form. In the CD group the disease was
predominantly ileocecal (14 out of 23; 60.8 %), with the remain-
der affecting the colon (9 out of 23; 39.2 %). Four of the patients
whose CD affected the colon were also diagnosed with perianal
disease. 9 out of the total of 40 IBD patients (22 %) had first dia-
gnosis of IBD before the age of 17 (A1), while in the remaining
31 (78 %), IBD had first been diagnosed between the ages of 17
and 40 (A2). All IBD patients in the study had been diagnosed
with the disease prior to pregnancy (Chart). The study thus con-
sisted of three groups: a) the Crohn’s disease group (n = 23; mean
age 28.5 + 3.9); b) the ulcerative colitis group (n = 17; mean age
30.71 + 4.24); and c) the volunteer healthy control group (n=17;

Tab. 4. Basic postpartum characteristics of study groups — Crohn’s disease (CD), ulcerative colitis (UC), healthy controls.

CD ucC Control p
(n=23) n=17) (n=17) value
Age (mean + SD) 28.48 +3.93 30.71 +£4.24 28.00 +3.93 n.s.
Delivery method Vaginal 18 (78) 12.(71) 17 (100) n.s.
n (%) CS 5(22) 5(29)* 0 (0) <0.05
Obstetric perineal injury None 8(35) 9 (53) 4(23.5) n.s.
n (%) 15t degree 7(30) 2(12) 4(23.5) n.s.
2™ degree 1(4) 1(6) 6 (35) n.s.
3 degree 5(22) 3(17) 2 (12) n.s.
4" degree 2(09) 2(12) 1 (6) n.s.
Episiotomy Yes 209 4(24) 4 (24) n.s.
n (%) No 21 (91 13 (76) 13 (76) n.s.

* significance level: p < 0.05 compared to healthy controls, evaluated by Fischer’s exact test
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Fig. 1. IBD phenotypes according to the Montreal Classification.

mean age 28.00 + 3.93). Monitored factors included the type of
delivery (vaginal vs. Caesarean section), the degree of perineal
injury in childbirth (none to 4th-degree), and the need to perform
episiotomy. All patients also filled in the St. Mark’s Anal Inconti-
nence Questionnaire at the start of pregnancy (i.e., equivalent to
pre-pregnancy state), and again after delivery.

The UC group had significantly higher incidence of Caesar-
ean section births than the healthy control group (p < 0.05); for

Tab. 5. Results of St. Mark’s Anal Incontinence questionnaire sur-
vey taken at start of pregnancy, study groups: Crohn’s disease (CD),
ulcerative colitis (UC), healthy controls (results are given as median
and interquartile range).

CD ucC Control p

(n=23) (n=17) (n=17)  value
Involuntary leaks — solid stool 0 (0-0) 0 (0-0) 0 (0-0) ns.
Involuntary leaks — liquid stool 0 (0-1) 0(0-1) 0(0-0) ns.
Involuntary flatulence 1(0-1) 1(0-1) 0(0-0) ns.
Lifestyle change 1 (0-1)* 1(0-1) 0(0-0) <0.05
Use of hygiene aids 1 (0-1)* 0(0-1) 0(0-0) <0.05
Use of antidiarrhetics 0 (0-0) 0 (0-0) 0(0-0) ns.
Urge to defecate 0(0-0) 0(0-0) 0(0-0) n.s.
Total — before delivery 3 (0-4)* 2(0-3) 0(0-1) <0.05

* significance level: p < 0.05 compared to healthy controls, evaluated by Kruskall—
Wallis non-parametric test

Tab. 6. Results of St. Mark’s Anal Incontinence questionnaire survey
taken after delivery, study groups: Crohn’s disease (CD), ulcerative
colitis (UC), healthy controls (results are given as median and inter-
quartile range).

CN ucC ZD p
(n=23) (n=17) (n=17) value
Involuntary leaks — solid stool 0 (0-0) 0(0-0) 0(0-0) ns.
Involuntary leaks — liquid stool 0 (0-1) 0(0-1) 1(1-1) ns.
Involuntary flatulence 1(1-2) 1(1-2) 1(1-2) ns.
Lifestyle change 1(0-2.5) 1(0-2) 0(0-0) ns.
Use of hygiene aids 0 (0-0) 0(0-2) 0(0-0) ns.
Use of antidiarrhetics 0(0-0) 0 (0-0) 0(0-0) ns.
Urge to defecate 0 (0-0) 0(04) 0(0-0) ns.
Total — before delivery 3(1-7.5)  2(1-11)  2(2-3) ns.

* significance level: p < 0.05 compared to healthy controls, evaluated by Kruskall—
Wallis non-parametric test

the CD group the significance for this indicator was marginal (p =
0.06). The incidence of postpartum complications and frequency
of episiotomy were, on the other hand, not significantly different
across the three groups. A summary of these results is given in Ta-
ble 4. The assessment of the overall results of the early pregnancy
questionnaire survey revealed a statistically significant difference
between the CD group and the healthy control (p < 0.05). On an
item-by-item basis, the differences were concentrated in ques-
tions regarding lifestyle changes and the use of hygiene aids for
fecal incontinence. However, there were no statistically significant
differences found in the assessment of the post-delivery survey.
According to our results, a CD or UC diagnosis has no impact
on the risk of development of postpartum anal incontinence (de-
tailed results are shown in Tables 5 and 6). However, our results
do indicate a significant correlation of the postpartum St. Mark’s
Score and the extent of delivery-related injury (Pearson’s correla-
tion coefficient r = 0.80; p < 0.0001).

Discussion

Crohn’s disease and ulcerative colitis commonly affect young,
reproductive age people. There is a large number of studies in-
vestigating the impact of inflammatory bowel disease and related
medication on pregnancy and the fetus, and vice versa, the effects
of pregnancy and childbirth on the course of IBD. An open ques-
tion of considerable clinical significance is the optimal method of
delivery in IBD patients with regards to possible sphincter injury
and its impact on current and future bowel function (7). One of
the unclear issues is the impact of childbirth on the development
of postpartum incontinence in IBD patients; there is a need to in-
vestigate the effects of vaginal delivery on sphincter function, as
well as on the development of perianal complications in patients
with pre-existing perianal disease adjuvant to Crohn’s and in pa-
tients with ulcerative colitis. In the last 20 years, statistics show an
increase in the prevalence of Caesarean section births (19, 25-27).
Prior studies have demonstrated a higher incidence of Caesarean
section births in IBD patients compared to the general population
(28, 29); this is also seen in our results, where the number of CS
births was significantly higher in IBD patients compared to healthy
controls. From a gastroenterological standpoint, a clear indication
for CS is the presence of active perianal disease or active IBD
affecting the rectum; relative indications for elective SC include
IPAA (ileal pouch-anal anastomosis) and ileorectal anastomosis in
patients who had undergone colectomy for refractory UC. Nonethe-
less, the decision about the method of delivery should ultimately
be made based on obstetric factors.

Anal or fecal incontinence is defined as the involuntary and
repeated leakage of fecal material or flatus from the anal canal;
severity varies from occasional leaks of fecal material when pass-
ing flatus to complete loss of fecal continence. It is a stressful and
serious condition with a significant impact on the patient’s quality
of life, affecting professional, social, and sexual activities (§—10).
The incidence of fecal incontinence in the general population is
around 8%; however, the distribution is age-asymmetric: In the
age group from 20 to 29, FI prevalence in the general population
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is only about 3 %, increasing to 17 % in those aged over 70 (11).
An extensive questionnaire survey of IBD patients revealed that
up to 74 % of IBD patients experience Al or FI symptoms at least
once (10). The incidence of FI in IBD patients is higher than in
the general population, standing at about 10 %, including patients
in the quiescent phase of the disease (10). Our study demonstrated
a significantly higher incidence of Al in female Crohn’s patients
before pregnancy. This may be explained by a colon-affecting CD
phenotype combined with perianal disease; although all CD pa-
tients in our study were in remission, the localization of the disease
may have played a role in the increased incidence of FI. There is
currently a lack of consensus in the academic community as to
whether the definition of fecal incontinence should also include the
involuntary leakage of intestinal gas, or whether it should be lim-
ited to the involuntary leakage of liquid and solid stool. However,
most authors prefer to exclude intestinal gas from their definition
of FI, as flatus leakage is experienced also by a high percentage
of healthy individuals. Fecal incontinence surveys track all the
mentioned parameters, including the need to take anti-diarrhea
medication and use incontinence aids and the presence of an urge
to defecate (12, 13). As a rule, the term fecal incontinence is used
only for the leakage of stool of varying consistency, while the defi-
nition of anal incontinence additionally also includes the leakage of
intestinal gas from the anal canal (30). Patient surveys have shown
that patients consider intestinal gas leaks to be an important sign
of incontinence with a significant impact on quality of life that
should be included in the definition of FI (31, 32). In our study as
well, all patients who listed involuntary flatus leaks in the ques-
tionnaire also indicated the necessity of lifestyle changes on their
part and lower quality of life in general. Many scoring systems
for the severity of anal incontinence exist, of varying quality. The
currently most commonly-used anal incontinence questionnaire
is the Wexner Score; however, in this paper we preferred to use
St. Mark’s Fecal Incontinence Score, as defined in 1999, to deter-
mine the severity of anal incontinence (24). We have chosen this
particular method because it surveys not only fecal incontinence
in the narrow sense, but also touches on wider issues in anal in-
continence with questions on involuntary flatus leakage, the need
to use incontinence aids and anti-diarrhea medication, and impacts
on patients’ quality of life (13, 24).

Childbirth is one of the principal causes of anal and fecal in-
continence in the general female population, particularly in the case
of vaginal delivery with injury to the anal sphincter (obstetric anal
sphincter injury, or OASIS). Midline episiotomy for vaginal deliv-
ery significantly increases the risk of postpartum FI development
compared to vaginal delivery with an intact perineum. Mediolateral
episiotomy, even with known sphincter injury (OASIS), appears
to be protective against postpartum FI development (15, 33, 34).
The severity of childbirth perineal injury according to perineal
rupture classification is defined as: 1st degree — injury to skin and
hypodermis of the perineum and the vaginal mucosa; 2nd degree
— with rupture of pelvic diaphragm muscles; 3rd degree — with
injury to external anal sphincter (EAS) and internal anal sphinc-
ter (IAS); 4th degree — with injury to anal sphincter complex and
rectal mucosa (9, 17, 34). The results of studies on the risk of AL
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development due to episiotomy and obstetric perineal injury are
not completely consistent; however, a recent meta-analysis shows
that both episiotomy and 3rd—4th-degree obstetric perineal injury
are associated with higher incidence of postpartum Al or FI (9).
The risks of FI development in IBD patients have, so far, been
only rarely investigated. A large study in the United Kingdom did
not show increased risk of FI development in vaginal delivery in
IBD patients (10). Different results are presented in a study by
Ong, which shows a statistically significant increase in risk of
postpartum FI development in CD patients after vaginal delivery
compared to healthy controls (19). Episiotomy, if obstetrically pos-
sible to avoid, is not recommended for IBD patients due to risk of
perianal complications; however, it is still preferred to uncontrolled
obstetric perineal injury (7, 20). Vaginal delivery in IBD patients is
not associated with an increased risk of perianal disease compared
to CS (7, 22, 23). The study presented in this paper did not show
a statistically significant difference in the incidence of obstetric
perineal injury and the frequency of episiotomy across our study
groups. Our results suggest that a diagnosis of CD or UC does not
increase the risk of postpartum Al development; however, we did
find a significant positive correlation between the post-delivery
St. Mark’s Incontinence Score and the extent of perineal injury
(Pearson’s correlation coefficient r = 0.80; p < 0.0001).

There is a need for more prospective studies on the relationship
of IBD, type of delivery, and development of postpartum Al or
FI. These studies should objectively evaluate potential postpartum
anorectal dysfunction using manometry or sphincter injury assess-
ment with endoanal ultrasonography or dynamic MRI (10, 19).

Conclusion

The incidence of postpartum anal or fecal incontinence symp-
toms in patients with IBD is comparable to healthy controls. Post-
partum Al or FI incidence is positively correlated with the extent
of obstetric injury among IBD patients and the general population.
IBD does not appear to be a risk factor for the development of
postpartum Al in vaginal delivery; therefore, concerns about the
development of postpartum Al should not be a strict indication for
Caesarean section in patients with a diagnosis of ulcerative coli-
tis or Crohn’s disease. The decision about the method of delivery
should, aside from specific indications related directly to IBD, be
made primarily on the basis of obstetric factors.
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