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Surgical resections in parous patients with distal ileal
and colonic Crohn's disease
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Abstract
The surgical resection rates among parous
women with distal ileal and colonic Crohn's
disease have been compared with resection
rates among distal ileal (n=197) and colonic
(n=332) Crohn's disease patients. Thirty of 44
parous women with distal ileal Crohn's disease
and 28 of 44 with colonic Crohn's disease had
achieved their first pregnancy on average 8
years and 6*2 years respectively before the
diagnosis of Crohn's disease was established.
Resections for each patient were negatively
correlated with parity in both groups. (Distal
ileal disease (p=0.034, rs=0.3207), colonic
disease (p=0.051, rs= -0 2960)). Patients with
distal ileal Crohn's disease and a history of
pregnancy at diagnosis (n=30, mean follow
up= 15 years) had fewer resections/patient
when compared with the published resection
group: mean (SD); 1*17 (0.65) v 1*57 (1.05),
p=0 -006. Patients with colonic Crohn's disease
and a history of pregnancy at diagnosis (n=28,
mean follow up= 16*5 years) had fewer
resections/patient when compared with the
published resection group: mean (SD); 068
(0.77) v 1*05 (0.77), p=0-019. In summary,
patients with distal ileal and colonic Crohn's
disease, who had been pregnant in the past
subsequently need fewer surgical resections.
Pregnancy could influence the natural history
of Crohn's disease either by decreasing
immune responsiveness or by retarding fibrous
stricture formation, which is the commonest
indication for surgical intervention.
(Gut 1994; 35: 220-223)

surgery is usually required for chronic persistent
inflammation unresponsive to anti-inflammatory
or immunosuppressive treatment.

Pregnancy has a significant effect on the
maternal immune system. Failure of maternal
rejection of the fetus, which is effectively a
foreign allograft, is evidence that the maternal
immune system may be modified. Although a
specific defect in the maternal immune system
has not yet been defined, there are several factors
in maternal blood that decrease maternal immune
responsiveness.5 In particular a soluble protein
produced by fetal lymphocytes decreases the
response of maternal lymphocytes to phyto-
haemagglutinin and mixed lymphocytic
culture.6 7

Increased laxity of fibrous tissues has been
seen during pregnancy in many mammalian
species affecting the sacroiliac joints, public
symphysis, and cervix.8 The effects are mediated
by relaxin, an insulin like peptide produced by
the corpus luteum of pregnancy.9
These pregnancy induced effects on the

immune system and fibrous tissue could affect
the bowel in Crohn's disease: reduce the chronic
inflammatory response, fibrous tissue formation,
and thus reduce the frequency of surgical
intervention.

Based on these findings this study examined
whether there is an association between parity
and surgical resection in Crohn's disease patients.
We also compared surgical resection rates among
patients who had been pregnant before the
diagnosis ofCrohn's disease was established with
published resection data for all our patients with
distal ileal and colonic Crohn's disease.
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The peak incidence of Crohn's disease occurs
between the ages of 15 to 40 years' and coincides
with the childbearing years. The interaction
between Crohn's disease and pregnancy has been
the subject of several studies. In 1956 it was
suggested that Crohn's disease relapsed during
pregnancy.2. This view was challenged in 1972
by Norton et al who suggested that Crohn's
disease activity was unaffected by pregnancy.3
Khosla suggested that the activity of Crohn's
disease during pregnancy reflects the disease
activity at the time of conception.4 Measurement
of Crohn's disease activity, however, as a single
point assessment in a lifelong disease is an
incomplete measure of longterm outcome.
The frequency of surgical intervention for

either stricture formation or persistent symptoms
unresponsive to medical treatment in Crohn's
disease is a good measure of longterm outcome.
In the small bowel, chronic inflammation usually
leads to fibrous stricture formation and recurrent
obstructive symptoms, while in the large bowel,

Methods and patients
The demographic data for Crohn's disease
patients attending the General Hospital,
Birmingham inflammatory bowel disease clinics
are held on a computerised database. Using an in
house software package, the names and hospital
numbers ofpatients who had achieved pregnancy
in the 34 years between 1958 and 1992 were
obtained. Additional data including the duration
of patient follow up, details of pregnancies,
surgical intervention, and smoking habits were
obtained from their hospital records.

Crohn's disease classification - Patients were
classified into four groups according to the initial
site of disease and the site of the first recurrence:
(1) Distal ileal disease - initial disease affecting
the terminal ileum (with or without caecal
involvement) with first recurrence (where
relevant) in the neoterminal ileum or at the
anastomosis; (2) colonic disease - initial disease
in the colon or proximal rectum with first
recurrence in residual colon or at the anastomosis;
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TABLE I Distal ileal Crohn's disease

Histoty
Published data ofpregnancv

Mean (n=197) (n =30)

Age at diagnosis (SD) 33 (14-6) 32 (5-97)
Duration of follow up (y) 17 15
Resections/patient (SD) 1-57 (1-05) 1 17 (065)*
Interval from first to second

resection (y) 10 13
Proportion with 0 or 1

resection (%) 56 77

* -p=0 006 unpaired t test.
U 2

No of resections

Figure 1: Correlation ofparity and number ofresections
among 44 parous patients with distal ileal Crohn's disease.
(p=0 034, rs= -0-3207; Spearman rank correlation
coefficent). The numbers beside the data points are the number
ofpatients represented by each point.

the diagnosis of Crohn's disease with the
published resection data (from which the data for
the pregnancy group had been excluded).
Statistical analysis was performed using Oxstat
(Microsoft Corporation).

(3) ileocolonic disease - initial disease in the
ileum and colon (distal to the caecum and
ascending colon); (4) diffuse small bowel disease
- initial extensive disease in the jejunum with or
without ileal involvement. Patients with perianal
disease alone with excluded from the study.

Surgical resections - Resection, by pass or
strictureplasty for focal macroscopic disease was
included as a single resection.

Pregnancy - All pregnancies that reached a
gestational age of28 weeks were included and the
year of each pregnancy was recorded.

Diagnosis of Crohn's disease - The diagnosis
and extent of disease was confirmed in all
patients by histology, endoscopy or high quality
radiology and the date of diagnosis was based on
this evidence.
Smoking - Patients were classified as either

smokers or non-smokers and the number of
cigarettes per day was recorded.

Published resection data - This has been
reported for 227 patients with distal ileal Crohn's
disease'0 and recently updated" and 350 patients
with colonic Crohn's disease.12

Statistical analysis - Parity and the number of
resections per patient were correlated in each
disease group using the Spearman rank corre-
lation coefficient. Parametric statistics (unpaired
t test) were used to compare resection rates
among patients who had been pregnant before
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Figure 2: Correlation ofparity and number ofresections
among 44 parous patients with colonic Crohn's disease.
(p=0051, rs= -0-2960; Spearman rank correlation
coffecient). The numbers beside the data points are the number
ofpatients represented by each point.

Results
One hundred and forty five patients had been
pregnant between 1958-1992 of whom 111 had
complete hospital records. Thirty four patients
had either incomplete obstetric histories, were
lost to follow up early in the course of their
disease, had their disease reclassified or
incomplete hospital records. Of the 111 with
complete hospital records 88 patients had either
distal ileal disease (n=44) or colonic disease
(n=44). Twenty three patients had either diffuse
small bowel (n=7) or ileocolonic disease (n= 16).

DISTAL ILEAL AND COLONIC CROHN'S DISEASE
Thirty of 44 patients with distal ileal disease had
been pregnant before the diagnosis of Crohn's
disease (mean interval between first pregnancy
and diagnosis of Crohn's disease= 8 years).
Twenty eight of the 44 patients with colonic

disease had been pregnant before the diagnosis of
Crohn's disease (mean interval between first
pregnancy and diagnosis of Crohn's disease=6 2
years). Sixty per cent of all parous patients
smoked 3-20 cigarettes daily.

Correlation analysis
Among the 44 patients with distal ileal Crohn's
disease there was a negative correlation between
parity and the number of resections (p=0 034,
rs= -0-3207; Spearman rank correlation
coefficient) (Fig 1). The resections recorded
were either ileal, ileocaecal or right hemicolec-
tomy except for one strictureplasty and one
ileocolonic by pass.

TABLE II Colonic Crohn's disease

History
Published data ofpregnancy

Mean (n=332) (n =28)

Age at diagnosis (SD) 39 (16-2) 31 (7 22)
Duration of follow up (y) 15 16-5
Resections/patient (SD) 1-05 (0-77) 0-68 (0 77)*
Interval from first to second

resection (y) 14 25
Proportion with 0 or 1

resection (%) 75 83

*-p=0o019 unpaired t test.
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Similarly among the 44 patients with colonic
Crohn's disease there was a negative correlation
between parity and the number of resections
(p=0051, rs=-0-2960; Spearman rank corre-

lation coefficient) (Fig 2). Seven patients required
a second resection. Six patients had a proctec-
tomy for active rectal disease and one panprocto-
colectomy was performed in a patient who
initially had a left hemicolectomy.

Comparative resection data
There was no significant difference in the dur-
ation of follow up between the parous and the
published resection group.

Table I shows the published resection data
(n= 197) compared with resection data of the 30
patients that had been pregnant before the
diagnosis of distal ileal Crohn's disease (history
of pregnancy group).

Table II shows the published resection data
(n= 332) compared with resection data of the 28
patients that had been pregnant before the
diagnosis of colonic Crohn's disease (history of
pregnancy group).

Subset analysis
Distal ileal disease: there was no difference in the
resection rates of patients pregnant before (1 17
SD 0 65) and after (114 SD 086) the diagnosis
of Crohn's disease (p=0 928). The resection
rates of patients pregnant after the diagnosis of
Crohn's disease was 1 14 SD 0-86 compared with
1-57 SD 1-05 for the published resection group
(p=0099).

Colonic disease: there was no difference in the
resection rates of patients pregnant before (0-68
SD 0 77) and after (0-69 SD 0 70) the diagnosis
of Crohn's disease (p=0Q969). The resection
rates of patients pregnant after the diagnosis of
Crohn's disease was 0-69 SD 0 70 compared with
1-05 SD 0-77 for the published resection group

(p=0 079).

DIFFUSE SMALL BOWEL DISEASE
Four of seven patients had been pregnant before
the diagnosis of Crohn's disease. In these four
patients, after a mean follow up of 17 years, the
mean resection rate was 3*3.

ILEOCOLONIC DISEASE
Ten of 16 patients had been pregnant before the
diagnosis ofCrohn's disease. In these 10 patients,
after a mean follow up of 17-6 years, the mean
resection rate was 2 3.

Disussion
The correlation analysis suggests that parity
(before and after the diagnosis ofCrohn's disease)
and surgical resections are associated in patients
with distal ileal and colonic Crohn's disease.
Increasing parity reduces the need for further
surgical resections. The subgroup analysis
suggests that this trend is present even in patients
who became pregnant after the diagnosis of
Crohn's disease was made. These results might

be explained by severely ill patients with Crohn's
disease having impaired fertility or no desire for
children at that time. The comparative resection
data suggest, however, that even patients who
had been pregnant by the time of diagnosis of
their Crohn's disease need fewer surgical
resections subsequently. The number of
resections/patient is lower in the parous patients
and a history of pregnancy at the time of
diagnosis of Crohn's disease is associated with a
longer interval between the first and second
resection. A larger proportion of patients in the
parous groups have had either no or only one
resection comparedwith patients in the published
resection group.
The differences could reflect changing surgical

practice between 1944-1992. The principles of
management, however, of patients with Crohn's
disease have been consistent over this time.
While surgical technique has improved the
indications and the threshold for recommending
surgery have not really changed. This was con-
firmed by a recent analysis of the patients with
distal ileal disease, which showed that the
resection rates have not changed with time."
There was no significant sex differences in the

published resection data so that differences in
resection rates in men cannot bias the data in the
combined group.

In addition smoking habits among the parous
patients was similar to that among the patients in
the published resection group.

It is possible that patients that have experi-
enced childbirth, are more tolerant of pain and
discomfort and thus tend to delay surgery.

Multiple perioperative blood transfusions may
decrease recurrence in Crohn's disease by
decreasing immune responsiveness.'3 Similarly
maternal immune responsiveness is decreased
during pregnancy.'4 In vitro studies suggest that
although maternal lymphocytes do not exhibit a
specific immune defect,5 fetal lymphocytes
secrete a soluble protein that is potentially
immune modulatory.67 In some species the
uterus 'remembers' previous pregnancies and
this may be mediated be memory lymphocytes
persisting within the uterine wall.'6 Multiparity
may therefore lead to subtle acquired immune
deficits.
When fibrous tissue is exposed to relaxin, an

insulin like peptide produced by the corpus
luteum of pregnancy, collagen fibres are dis-
solved and disorganised. 1818 The effects ofrelaxin
have been widely reported in tissues not
participating in reproduction.'9-25 Whether the
fibrosis in the bowel wall that leads to surgical
resection in Crohn's disease might be affected is
unknown.

This study suggests that patients with a history
of pregnancy at the time of diagnosis of their
Crohn's disease have fewer surgical resections
subsequently. The reasons are not yet entirely
clear but may be related to the effect of
pregnancy on the immune system and fibrous
tissue. A history of pregnancy at the time of
diagnosis is a favourable prognostic indicator in
both distal ileal and colonic Crohn's disease.
Further studies are needed to investigate the
effect of parity on non-surgical indices of
Crohn's disease activity - for example, relapse
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rates, steroid requirement, and inflammatory
markers.

We are grateful to Margaret Bicknell and Jacqui Baker for
assistance with the patients' hospital records. This study was an
oral presentation at the 1992 Autumn Meeting of the British
Society of Gastroenterology.
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