
Accepted: 30 November 2000
Published online: 22 February 2001
© Springer-Verlag 2001

Abstract The aim of surgical thera-
py in Crohn’s disease is to improve
quality of life. Surgery does not pro-
vide cure with radical resection of
inflamed bowel. Therefore stricture-
plasty has become a useful bowel-
preserving surgical technique in the
treatment of small-bowel stenosis.
To preserve functional bowel we ex-
tended the indication of this surgical
technique to strictures in large bowel.
The aim of this retrospective study
was to define the efficacy of stric-
tureplasty and resection in patients
with obstructive Crohn’s disease of
the colon. The results were evaluated
in terms of postoperative complica-
tions, surgical recurrence, and quali-
ty of life. The charts of 58 patients
with Crohn’s colitis were analyzed
retrospectively. Patients were either
treated by strictureplasty or resec-
tion. Quality of life was evaluated in
follow-up examinations using the In-

flammatory Bowel Disease Ques-
tionnaire. The incidence of postoper-
ative surgical recurrence was 36% in
those treated by strictureplasty and
24% in those treated by resection
(ns). Postoperative morbidity was
16.1% in the former and 22.3% in
the latter. There was no significant
difference between the groups in
quality of life measures (177 versus
182 points). Strictureplasty in
Crohn’s colitis is a valuable surgical
technique which results in low recur-
rence rates and in surgical outcome
comparable to that in resection with-
out sacrificing functional large bow-
el length. In our study quality of life
after strictureplasty was comparable
with quality of life after resection.
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Introduction

The majority of patients with Crohn’s disease require
surgery at least once in their life [1]. Numerous disease
patterns and complications significantly impair the indi-
vidual quality of life. Surgery in Crohn’s disease has im-
proved considerably due to better knowledge of the
course and natural history of this disease. Surgery is per-
formed for complications of the disease or for failure of
medical therapy. The beneficial effects of operation must
be considered in the context that the patient carries a
substantial risk for recurrent disease and for reoperation.
Therefore bowel-preserving surgery, which includes re-

sections strictly limited to stenotic segments and stric-
tureplasties, is the treatment of choice, thus avoiding ex-
tensive bowel resections. Since the experience with stric-
tureplasty for strictures of the small bowel is favorable
[2, 3, 4, 5, 6, 7, 8], we decided to expand the indication
for this organ-preserving procedure to patients with stric-
tures of the colon due to Crohn’s disease.

Primary Crohn’s disease of the colon occurs in about
27% of patients. The traditional treatment of Crohn’s
disease of the colon consists of ileostomy alone, total
proctocolectomy with ileostomy, subtotal colectomy
with ileostomy, and segmental resection [9]. Very few
studies take into account that loss of colonic function

D.C. Broering (✉ ) · C.F. Eisenberger 
A. Koch · C. Bloechle · W.T. Knoefel 
M. Dürig · J.R. Izbicki
Department of Surgery, 
University Hospital Eppendorf, 
Martinistrasse 52, 20246 Hamburg, 
Germany
e-mail: broering@uke.uni-hamburg.de
Tel.: +49-40-428036136
Fax: +49-40-428033431

A. Raedler
Tabea Hospital, Hamburg, Blankenese,
Germany

Present address:
M. Dürig, Department of Surgery, 
St. Josef Hospital, Bremen, Germany



may have negative effects such as electrolyte imbalance,
fluid loss, increased stool frequency, and incontinence
for liquid stools [10, 11, 12, 13, 14, 15, 16]. The ratio-
nale for strictureplasty in the colon is to maintain colonic
function, because additional surgical procedures may be
required in the future due to recurrence of the disease.
Quality of life is an important endpoint in assessing the
impact of disease and its treatment in patients with
Crohn’s disease. The results of surgery are measured in
recurrence rates not only but also in health perception
and function, physical, social, and emotional perfor-
mance. This multidimensional construct of quality of life
can be assessed using the Inflammatory Bowel Disease
Questionnaire (IBDQ) [17, 18, 19].

Therefore the aim of this study was to assess surgical
results, recurrence rates, and to evaluate quality of life in
patients with Crohn’s colitis treated by strictureplasty or
resection.

Material and methods

Patient characteristics

Between January 1987 and December 1996 257 surgical interven-
tions were performed on 165 patients with Crohn’s disease. Dur-
ing this period 58 patients with Crohn’s colitis who were no longer
responsive to medical treatment were referred to our institution.
We performed 67 laparotomies on patients with stenosis or stenot-
ic fistulae of the large bowel and treated a total of 75 strictures.
We retrospectively reviewed the charts and surgical results of
these patients. The majority of patients had had previous surgery
for complications of Crohn’s disease before referral to our institu-
tion.

The patients were divided into two groups. Group A consisted
of 29 patients (11 men, 18 women), treated by strictureplasty 
(35 strictureplasties, 31 laparotomies). Group B consisted of 35
patients (16 men, 19 women), treated by resection (40 resections,
36 laparotomies) (Table 1). The mean age at first diagnosis of
Crohn’s disease was 24.6 years in group A and 22 years in group
B. The first surgical procedure for complications of Crohn’s dis-
ease was performed at age 26.5 years in group A and 30.7 years in
group B. The mean duration between first diagnosis of Crohn’s
disease and the first surgical procedure was 24.7 months in group
A and 46.7 months in group B. The mean age of patients at the
time of surgical therapy in the study period was 33.8 years (group
A) and 36.6 years (group B).

Ten stenotic segments carried fistulas to other parts of the
bowel and were treated by strictureplasty. Fistulae were excised,
and the stricture was treated by strictureplasty. Six patients had

undergone strictureplasty and resection in various segments of
large bowel and are therefore listed in both groups. Sites of sur-
gery within the large bowel were noted exactly in the operative re-
ports. Therefore it was possible to distinguish between the sites of
surgery during follow-up. All stenotic parts of the bowel were
treated. Diseased but nonstenotic segments were not treated surgi-
cally.

In assessing quality of life only patients having received either
strictureplasty or resection were allocated to either group. Surgical
recurrence of stricture was defined as recurrence requiring surgical
intervention determined by individual site of recurrence within the
patients large bowel. Recurrence of stricture was considered or-
thotopic (within 20 cm of previous stricture) or heterotopic (any
other site in the same bowel segment). Thus recurrence for each
site was assessed separately. All patients received perioperative
antibiotics and standard prophylactic therapy (sulfasalazine and
prednisone) for at least 6 months to prevent recurrent disease post-
operatively. Individual patients received additional medication
during follow-up. We evaluated the interval between procedures,
complication rates, duration of surgery, mean hospital stay, sites of
stricture, and indications for surgery.

Operative technique

The patients were prepared for surgery according to the protocol
at our institution. Operations were performed by two surgeons
(J.R.I., M.D.). After a midline laparotomy a complete exploration
of the abdominal cavity secured the site of disease. The type of
operation performed was determined perioperatively by the sur-
geon. There was a trend toward strictureplasty in shorter stenoses.
Limited resection had to be applied in patients with extensive dis-
ease. Strictureplasty of short stenosis was performed according to
Heineke-Mikulicz and that for longer stenotic segments accord-
ing to Finney. We also used the Finney technique for very long
steno-tic segments, which resulted in “colonic pouch formation”
in some patients. Absorbable suture material (Vicryl, Ethicon
Norderstedt, Germany) was used in a one-layer single stitch tech-
nique.

The indications for surgery in group A were: symptomatic
strictures and obstruction in 80.7%, fistulas in 16.1%, and ab-
scesses in 3.2%; The corresponding proportions in group B
were: 77.8%, 11.1%, and 8.3%, with an additional 2.8% due to
therapy-resistant pain (Table 2). All strictures accounting for our
study were large bowel strictures. The strictureplasty sites were
generally the sigmoid colon and anastomotic strictures. The re-
section sites were equally distributed throughout the large bowel.
Strictures occurred in isolated large bowel disease in 19.4% of
cases treated by strictureplasty and in 39% of those treated by re-
section. Additional involvement of the ileum was found in
32.3% of group A patients and 25% of group B patients, and si-
multaneous involvement of large and small bowel in 48.4% of
cases in group A and in 36.1% of those in group B. Five patients
required colectomy to finally control the disease (pancolitis; 
Table 3). 
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Table 1 Patient characteristicsa
Strictureplasty (n=29) Resection (n=35)

Strictures/stenotic fistulae in large bowel (n) 35 40
Laparotomies (n) 31 36
Men:women (n) 11:18 16:19
Previous surgery (patients=n) 16 24
Age at diagnosis of Crohn’s disease (years) 24.6±9.6 22.0±10.1
Age at time of first surgery (years) 26.5±9.6 30.7±11.3
Interval until first surgery (months) 24.8±39.6 46.7±49.2
Age at first surgery in the study period (years) 33.8±10.4 36.6±11.8

a Six patients received both
strictureplasty and resection
and are included in both groups



Quality of life

To assess quality of life the 32-item IBDQ was used, evaluating
general activity of daily living, specific intestinal function, such as
bowel habits and abdominal pain, as well as social performance,
personal interactions, and emotional status [17, 19]. The IBDQ
was proven to be valid and reliable assessment tool of therapeutic
efficacy in a multicenter trial by Irvine et al. in 1994 [18]. In 
our outpatient clinic the disease-specific quality of life question-
naire was assessed in both groups. Responses were reported on a
7-point Likert scale (7 denoting not a problem, and 1 denoting a
very severe problem). Possible scores range from 32 to 224, with a
higher score indicating better quality of life. Four “dimensional
scores” cluster items under bowel (e.g., loose stools, abdominal
pain), systemic (fatigue, altered sleep pattern), social (work atten-
dance, need to cancel social events), and emotional headings 
(angry, depressed, irritable) were examined.

Statistical analysis

The principal criteria for assessment were (a) improvement in the
patient’s quality of life and (b) occurrence of surgical recurrence.
Secondary criteria were the postoperative mortality and morbidity
rates. The results of parametric data are expressed as means. Non-
parametric data are expressed as medians. Statistical significance
was determined using Student’s t test, Wilcoxon’s rank test, or the
χ2 test, as appropriate. The level of significance was set at P<0.05.

Results

Postoperative morbidity and mortality

There was no hospital mortality. The mean hospital stay
was 17 days in the strictureplasty group and 17.3 days in

the resection group, including a maximum of two preop-
erative days. The mean duration of surgery in the stric-
tureplasty group (135±53) was significantly shorter than
in the resection group (174±70 min; P=0.0162). The
need for blood transfusion occurred in 12.9% in group A
and in 22.2% in group B. A postoperative stay in the in-
tensive care unit was required after 6.5% of the surgical
procedures in group A and after 8.3% in group B. Post-
operative morbidity was 16.1% in group A and 22.3% in
group B (Table 4).

Two relaparotomies were necessary in the stricture-
plasty group. One patient required relaparotomy due to
an obstruction caused by adhesions on postoperative day
7. Another patient required relaparotomy (postoperative
day 9) due to a leak from a strictureplasty site in the ile-
um. Three relaparotomies were necessary in the resec-
tion group, one due to a liver hematoma with perforation
(postoperative day 4) and the second due to strangulation
of bowel segments by adhesions (postoperative day 3).
The third patient developed an anastomotic leakage
(ileoascendostomy) and a fistula to the bladder. All of
these complications were managed successfully, and fur-
ther postoperative courses were uneventful.

Recurrences

Median follow-up was 70 months in group A (stricture-
plasty) and 70.5 months in group B (resection). Recur-
rence was observed in nine patients (36%) in group A
and in seven (24%) of those in group B. In group A
there was one recurrence in six cases, two in two cases,
and more than three in one case; in group B there was
one in two cases, two in three cases, and three in two
cases. The mean period between the first operation in
our study and the first recurrence was 16±14 months in
group A and 34±19 months in group B (P=0.0002). The
mean period between the first and second recurrences
was 36±22 months in group A and 26±24 months in
group B (n.s.; Table 5). The mean interval between re-
currences in the one patient in group A with more than
three courses of recurrent disease was 11 months. The
recurrence was usually orthotopic (11/17 in group A,
10/14 in group B; n.s.); Heterotopic recurrence was in-
frequent (Table 6). 
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Table 2 Indications for surgery
Strictureplasty (n=31 laparotomies) Resection (n=36 laparotomies)

n % n %

Stricture in large bowel 24 77.4 26 72.2
Fistula 5 16.1 4 11.1
Ileus 1 3.2 2 5.6
Inflammatory mass 1 3.2 3 8.3
Emergency procedures 0 – 0 –
Persistent pain 0 – 1 2.8

Table 3 Site of surgery

Strictureplasty Resection 
(n=35) (n=40)

n % n %

Ileocecal junction 5 14.2 3 7.5
Ascending colon 2 5.7 2 5
Transverse colon 3 8.6 3 7.5
Descending colon 3 8.6 6 15
Sigmoid colon 9 25.7 4 10
Rectum 3 8.6 4 10
Anastomotic strictures 9 25.7 12 30
Colectomy 0 0 5 12.5
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Table 4 Hospital course and
surgical complications

Table 5 Surgical recurrence of
disease; complete follow-up for
recurrent disease was available
for 25 of 29 patients (86%) in
the strictureplasty group and 29
of 36 (80%) in the resection
group

Strictureplasty Resection P
(n=31 laparotomies) (n=36 laparotomies)

Mean hospital stay (days)a 17.0±9.7 17.3±12.2 n.s.
Duration of surgery (min) 135.7±53 173.9±70 0.0162
Patients with perioperative blood 4 (12.9%) 8 (22.2%) n.s.

transfusion (n)
ICU stay (n) 2 (6.5%) 3 (8.3%) n.s.
Postoperative hemorrhage (n)b 0 2 (5.6%) n.s.
Wound infection (n) 2 (6.5%) 2 (5.6%) n.s.
Ileus (n) 0 1 (2.8%) n.s.
Pneumothorax (n) 1 (3.2%) 0 n.s.
Bowel obstruction (n) 1 (3.2%) 1 (2.8%) n.s.
Liver hematoma (n) 0 1 (2.8%) n.s.
Fistula/leak (n) 1 (3.2%) 1 (2.8%) n.s.
Postoperative morbidity (n) 5 (16.1%) 8 (22.3%) n.s.
Mortality (30 days) 0 0

a Postoperative hospital stay, in-
cluding a maximum of 2 days
preoperatively
b Transfusion of more than 2
blood units

Strictureplasty Resection P
(n=25 patients) (n=29 patients)

Patients with recurrence (n) 9 (36%) 7 (24%) n.s.
One recurrence (n) 6 (24%) 2 (7%) n.s.
Two recurrences (n) 2 (8%) 3 (10%) n.s.
Three recurrences (n) 0 2 (7%) n.s.
More than three recurrences 1 (4%) 0 n.s.

Mean interval to recurrence (months)
To 1st recurrence 16 (±14) 34 (±19) 0.0002
From 1st to 2nd recurrence 36 (±22) 26 (±24) n.s.
From 2nd to 3rd recurrence 0 24 –
To further recurrences (mean interval) 11 0 –

Table 6 Location of recurrent
disease (no. of patients); nine
patients in the strictureplasty
group and seven patients in the
resection group experienced re-
currence at all, three patients in
the strictureplasty group and
five patients in the resection
group had more than one recur-
rence (orthotopic within 20 cm
of the site of previous surgery)

Strictureplasty (n=25 patients) Resection (n=29 patients)

Primary recurrence sites 9 7
Orthotopic 5 6
Heterotopic 2 1
Small bowel 2 0

Further recurrence sites 3 5
Orthotopic 6 4
Heterotopic 2 2
Small bowel 0 1

Total number of recurrences 17 14

Table 7 Quality of life, evalu-
ated with the Inflammatory
Bowel Disease Questionnaire
score; complete follow-up data
were available in 17 of 29 
patients in the strictureplasty
group and in 25 of 35 patients
in the resection group

Strictureplasty (n=17) Resection (n=25) P

Median (range) Median (range)

Bowel symptoms (7–70 points) 50 (33–68) 53 (37–70) n.s.
Systemic symptoms (5–35 points) 24 (12–35) 27 (15–35) n.s.
Emotional function (12–84 points) 69 (37–84) 69 (31–84) n.s.
Social function (5–35 points) 34 (6–35) 33 (11–35) n.s.
Total score points/maximum points 177/224 182/224 n.s.
Median follow-up (months) 70 70.5 –
Surgery rated as success 88% 84% n.s.
Ability to work 47% 52% n.s.



Quality of life

Quality of life could be analyzed in 17 of 29 patients in
the group A (57%; median follow-up 70 months) and in
25 of 35 patients in group B (71%; median follow-up
70.5 months). The groups did not differ significantly in
any of the four headings of the IBDQ. The overall medi-
an score was 177/224 in group A, and 182/224 in group
B. Only 47% of patients in group A were able to work,
and 52% in group B. An overwhelming majority of the
patients evaluated surgical therapy as a personal success
(88% in group A, 84% in group B; Table 7).

Discussion

The long-term prognosis of patients with Crohn’s disease
is characterized by high relapse rates. Intractability of
the disease is the major indication for surgery. The high
probability of recurrence and the fact that there is no de-
finitive cure for Crohn’s disease, either by surgical or by
medical options, is the background for treatment strate-
gies, which try to preserve bowel length and seek to min-
imize clinical symptoms for a prolonged period of time.
Strictureplasty is a tool for preserving functional bowel
and for effectively relieving the common symptoms of
the disease in the small bowel. In this study we found
that it can serve the same purpose in Crohn’s disease of
the colon.

The rate of primary involvement of large bowel is
about 27%, that for ileocolic involvement 41%, and that
for involvement of small bowel 28% [20, 21]. In our
study the involvement of the ileocolic area at the time of
entering the study was comparatively low (17.3% in
group A, 10% in group B). This is because many patients
had already had surgery before entering the study.

In the group A (strictureplasty) there were more pa-
tients with simultaneous small and large bowel disease
(48.4% vs. 36.1%) and ileocecal disease (32.3% vs.
25%), while in group B (resection) there was a preva-
lence of isolated colonic disease (38.9% vs. 19.4%). This
may explain the shorter intervals to recurrence in the
strictureplasty group and a sign of a more chronic relaps-
ing course of the disease in group A [22, 23, 24, 25].

The cumulative risk of patients with involvement of
the colon to undergo colonic surgery is 40–50% within
5 years, and the risk for complete loss of the colon is
14.5% within 10 years [23, 24]. In 12.5% of our group B
patients the colon was completely removed. Patients
with colonic disease have a reported 45% rate of recur-
rence requiring another operation [9]. In 31% of our
group A patients and 17.5% of our group B patients
there was recurrent disease requiring surgery in our
study.

Since the introduction of strictureplasty [2] many au-
thors have reported encouraging results with the use of

strictureplasty in small bowel as an alternative to resec-
tion and anastomosis [3, 4, 5, 28]. Although inflamed
bowel persists by using the strictureplasty technique,
there is no higher rate of recurrence in Crohn’s disease
[4]. We confirmed this for Crohn’s disease of the large
bowel in our study, since the number of patients who de-
veloped recurrent disease did not differ between the two
groups. The interval to repeated surgery in the stricture-
plasty group was significantly shorter. These results may
be explained by a varying course of the disease in the
different groups [25, 29, 30, 31], but since our study is
retrospective this remains unconfirmed. In patients with
isolated large bowel Crohn’s disease resection may cure
the disease because it removes the focus of the disease.
Negative consequences of removal of the whole large
bowel must be considered in the long term, such as elec-
trolyte disturbances, fluid loss, stool frequency, and in-
continence. Possible recurrence in another part of the
bowel must be considered and preservation of bowel in
general may be valuable if the disease progresses and ex-
tends to the small bowel.

The overall surgical postoperative complication rates
of 16.1% in group A and 22.3% in group B, with only
two and three relaparotomies in the early postoperative
period, is similar to those in other recent reports [1, 32,].
No perioperative deaths were seen in this study. Recent
reports have shown mortality rates ranging from 0–2%
[1, 32, 34]. In our study suture line dehiscence occurred
in two cases. One was not related to anastomosis in the
large bowel but to a simultaneous procedure in the small
bowel; the other one was a complication at an anastomo-
sis with fistula to the bladder. These two insufficiencies
do not indicate a higher frequency of leaks in large bow-
el Crohn’s disease treated by strictureplasty or resection.

Since strictureplasty of the colon thus seems to be a
safe and effective treatment, patients with chronic fre-
quently relapsing disease treated with strictureplasty will
be at a lower risk for complete loss of the colon. It has
been suggested that active disease, left in situ with stric-
tureplasty, may have long-term deleterious effects. This
hypothesis has not been confirmed either in our own
study or in others [1, 22, 23, 24]. No advantages of dis-
ease-free resection margins in Crohn’s disease have been
reported [6, 35]. Therefore anastomosis/strictureplasty
can also be performed in macroscopically inflamed areas
of bowel [24, 28]. Especially after strictureplasty there is
no higher rate of local recurrence of disease [36].

Several studies have suggested an increased risk for ad-
enocarcinoma in Crohn’s disease, and the possibility for
the development of carcinoma of the large bowel in this
chronic inflammatory disease has been discussed [37, 38].
Dysplasia as a precancerous lesion has been less intensive-
ly studied in Crohn’s disease as opposed to chronic ulcer-
ative colitis. Dysplasia or cancer is found in up to 6% of
patients with Crohn’s colitis [39]. However, the question
remains unanswered as to whether leaving diseased bowel
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behind, treated by strictureplasty, increases the incidence
of colorectal carcinoma. There is some indication that the
relief of obstruction by strictureplasty may actually lessen
the activity of disease within the affected segment [36].
Due to these findings surveillance examinations seem to be
wise in patients with extensive and relapsing Crohn’s coli-
tis of long duration [40, 41, 42]. An aggressive resectional
approach, however, is definitely not warranted.

However, in addition to the technical aspects and re-
currence data of the strictureplasty, quality of life after
surgical therapy is the most important issue for the pa-
tient. It is important to remember that quality of life is de-
termined not only by recurrence requiring reoperation but
also by the need of medical treatment [24, 43]. The goal
of our study was to determine whether quality of life can
be improved in patients treated with strictureplasty or re-
section. The IBDQ is a valid and reliable tool that reflects
important changes in the health status of patients with
Crohn’s disease. It is correlated with other indices for dis-
ease activity and showed the ability to detect clinical
changes over time [18, 19, 44]. Because of the retrospec-
tive design of this study we had no baseline evaluation of
quality of life. The results, however, indicate that there is
no difference in quality of life measures by the IBDQ be-
tween the strictureplasty and resection groups postopera-
tively. Unfortunately, we lost patients to follow-up, which
might increase a potential type II error. The nonrandom-
ized retrospective design of the study may to some extent
have limited the comparison basis of the two groups.

Since the goal of surgery in Crohn’s disease is to cor-
rect the complications of disease and to relieve symp-

toms not controlled by medical therapy, most patients re-
gard surgical treatment, as in our study, to be successful
[45]. Quality of life has not yet been evaluated compar-
ing strictureplasty and resection for Crohn’s colitis. In
this study we found no statistical difference in quality of
life scores evaluated by the IBDQ. However, we can
speculate that there might be an advantage for stricture-
plasty in the long term because valuable functional large
bowel is preserved in patients requiring multiple surgical
procedures. This may prevent known late complications
of extensive large bowel resections, such as electrolyte
disturbances, fluid loss, and incontinence. Therefore, if
both resection and strictureplasty are effective and safe
and improve quality of life in patients with strictures of
Crohn’s colitis, why do we favor strictureplasty? Since
local recurrence is not more frequent after strictureplasty
than after resection, potentially functional large bowel is
scarified during resection. Especially in patients with a
multifocal and relapsing course of disease preservation
of colonic length seems useful to avoid ending up with a
colectomy. Only very few patients with isolated Crohn’s
colitis are cured by colectomy. The remaining patients
are either be burdened by an ileostomy, an ileoanal, or 
ileorectal pouch anastomosis with the negative effects of
large bowel loss.

We therefore propose strictureplasty particularly in
those patients with obstructional symptoms, in whom
multiple relatively short colonic segments are involved.
In our experience, strictureplasty is a safe and effective
alternative to solitary or multiple resections for multifo-
cal and localized stenotic large bowel segments.
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