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Abstract
AIM: To examine the long-term results of endoscopic 
treatment in a prospective study conducted over a 
period of 10 years, 1997 to January 2007.

METHODS: A total of 25 patients (20 female and five 
male: aged 18-75 years), with at least one symptom of 
stricture not passable with the standard colonoscope 
and with a confirmed scarred Crohn’s stricture of the 
lower gastrointestinal tract, were included in the study. 
The main symptom was abdominal pain. The endo-
scopic balloon dilatation was performed with an 18 
mm balloon under endoscopic and radiological control.

RESULTS: Eleven strictures were located in the 
colon, 13 at the anastomosis after ileocecal resection, 
three at the Bauhin valve and four in the ileum. Four 
patients had two strictures and one patient had three 
strictures. Of the 31 strictures, in 30 was balloon 
dilatation successful in a single endoscopic session, so 
that eventually the strictures could be passed easily 
with the standard colonoscope. In one patient with a 
long stricture of the ileum involving the Bauhin valve 
and an additional stricture of the ileum which were 
15 cm apart, sufficient dilatation was not possible. This 
patient therefore required surgery. Improvement of 
abdominal symptoms was achieved in all cases which 
had technically successful balloon dilatation, although 

in one case perforation occurred after dilatation of a 
recurrent stricture. Available follow-up was in the range 
of 54-118 mo (mean of 81 mo). The relapse rate over 
this period was 46%, but 64% of relapsing strictures 
could be successfully dilated again. Only in four patients 
was surgery required during this follow-up period.

CONCLUSION: We conclude from these initial results 
that endoscopic balloon dilatation, especially for short 
strictures in Crohn’s disease, can be performed with 
reliable success. Perforation is a rare complication. 
It is our opinion that in the long-term, the relapse 
rate is probably higher than after surgery, but usually 
a second endoscopic treatment can be performed 
successfully, leading to a considerable success rate of 
the endoscopic procedure.
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INTRODUCTION
Strictures of  the gastrointestinal tract are common 
complications of  Crohn’s disease. Medical treatment 
can improve acute inflammation, but is ineffective in the 
presence of  chronic scarred strictures. These strictures 
are mainly treated surgically. As well as techniques 
of  surgical resection, especially for less extended 
strictures, reconstructive surgery (strictureplasty) is 
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recommended, in order to minimize the risk of  short 
bowel syndrome[1,2]. Strictureplasty is a bowel-conserving 
operation technique, requiring anesthesia and minimally 
invasive surgery or laparotomy. Regardless of  which 
surgical technique is chosen, the reoperation rate for new 
strictures or recurrence of  strictures is between 15% and 
45% within 5 years[3,4]. 

For some time, it has been possible to treat benign 
strictures of  the upper gastrointestinal tract with endo-
scopic balloon dilatation. Over the past 20 years, this 
method has become increasingly used for symptomatic 
Crohn’s strictures in the ileum or colon[5-16]. The available 
results indicate equal technical effectiveness of  the en-
doscopic procedures when compared to surgical therapy. 
Up till now the method has not been standardized, for 
example regarding balloon diameters or possible con-
comitant medical treatment.

Valid long-term studies of  5 years or more, which 
would permit a statement regarding recurrence of  
strictures and a better comparison with surgical tech-
niques[3,4], are available so far only in casuistic form and 
with limited numbers[8,17-19].

We report on our own prospective 10-year long-term 
study of  endoscopic balloon dilatation of  strictures in 
Crohn’s disease using a relatively thin balloon (18 mm) 
and additional treatment with prednisolone.

MATERIALS AND METHODS
In our prospective long-term study, conducted since 
1997, we included patients who had at least one symp-
tomatic ileal or colonic stricture which could not be 
passed with the standard colonoscope (external diameter 
13 cm), in the presence of  histologically documented 
Crohn’s disease. Additional inclusion criteria were: (1) 
obstructive symptoms (especially abdominal pain), re-
fractory to medical treatment; (2) no or low inflamma-
tory disease activity (CDAI < 200); (3) age over 18 years; 
(4) no fistulas connecting to the stricture; (5) length of  
the stenosis no more than 10 cm; (6) patient’s consent 
after being informed about the uncertain success of  the 
method, with regard to current knowledge; (7) Either an 
enteroclysis (Sellink) or a colon contrast imaging exami-
nation was performed to exclude the presence of  fistulas 
and determine the length of  the stricture.

Patients were prepared for endoscopy with 4 L of  
Golytely solution. Premedication consisted of  2.5-5 mg 
midazolam and 50 mg meperidine. After the dilatation 
patients were monitored in the hospital for at least 24 h.

The balloon dilatation was carried out through the 
placed endoscope, under endoscopic and radiological con-
trol using a balloon of  55 mm in length and 18 mm in di-
ameter (Olympus BC4). In a safe position within the stric-
ture, the balloon was filled with diluted contrast medium 
for at least 2 min with a pressure of  2.0 at (= 19 6133 bar).

The dilatation was judged technically successful 
if  the stricture appeared conspicuously larger during 
radiological control of  the balloon diameter, and if  it 
could be passed with the standard colonoscope.

Twenty five patients (20 female, five male) between 
the age of  18 and 75 years and with a disease duration of  

between 2 and 35 years (mean 13.3 years) were included 
in the study. There were 11 strictures located in the colon, 
13 strictures at the anastomosis after ileocecal resection, 
three at the Bauhin’s valve and four in the ileum. Four 
patients had two, one patient had three strictures (Table 1). 
The length of  the strictures was between 1 and 10 cm.

Regardless of  pre-existing medical treatment, after 
the dilatation all patients received 3 g of  peroral mesala-
mine and initially 50 mg of  prednisolone, reducing the 
dosage gradually over a period of  2 mo.

Our follow-up period was between 54 and 118 mo 
(mean 81 mo). All patients were last seen in outpatient 
settings in January 2007 (recent medical history, clinical 
examination). The study was carried out in accordance 
with the Helsinki declaration.

RESULTS
In 30 of  31 strictures (24 of  25 patients) balloon dilatation 
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Table 1  Patient characteristics

Case 
number

Age/sex Disease 
duration (yr)

Previous bowel 
surgery

Stricture 
localisation

  1 38/F 17 Ileocecal 
resection

Anastomosis

  2 22/F   5 None Transverse colon
  3 23/F   7 None Sigmoid, ileum
  4   23/M   7 appendectomy Ileum
  5 33/F 14 None Rectum/sigmoid
  6 33/F 12 Ileocecal 

resection
Anastomosis

  7 32/F   9 Anal fistula Ileocecal valve
  8 46/F 19 Anal fistula Colon
  9 28/F 16 Ileocecal 

resection, bowel 
perforation

Anastomosis

10 35/F 15 Ileocecal 
resection

Anastomosis

11   26/M   7 None Ileocecal valve
12 42/F 20 Right 

hemicolectomy 
anal fistula

Anastomosis

13 48/F 15 None Colon
14 50/F 10 None Colon
15 50/F 14 Ileocecal 

resection
Anastomosis

16 24/F   6 Ileocecal 
resection

Anastomosis

17 55/F 11 Ileocecal 
resection,

Anastomosis

terminal ileum
18 43/F 25 Ileocecal 

resection, 
sigmoid 
resection

Anastomosis

19 49/F 35 Ileocecal 
resection, right 
hemicolectomy

Anastomosis (2)

20   75/M   3 None Ileum
21   42/M   6 Right 

hemicolectomy
Anastomosis

22 34/F 13 Anal fissure Anal channel,
rectum, sigmoid

23 26/F   6 None Rectum, sigmoid
24 18/F   2 None Ileocecal valve
25   26/M 20 Total colectomy, 

ileoanal pouch
Pouchanal 

anastomosis
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was successful in one endoscopic session. Eventually 
the stricture could be passed easily with the standard 
colonoscope. Only in one patient with a long (about  
10 cm) stricture of  the ileum, involving the ileocecal valve, 
and an additional stricture of  the ileum 15 cm distant, 
was the dilatation unsuccessful, so that surgery (ileocecal 
resection) had to be performed.

With the above mentioned premedication, 10 of  
25 patients complained of  moderate pain during the 
dilatation. In one patient with a recurrence of  stricture, 
the second balloon dilatation was complicated by 
perforation (3%), and consequently the patient had to 
be operated on. Bleeding requiring treatment or rise of  
body temperature after dilatation were not observed.

With technical success, the treatment caused immediate 
improvement of  abdominal pain, which was the main 
symptom in all 24 patients with successful dilatation.

The follow-up period of  the successfully dilated 
patients was between 54 and 118 mo (mean 81 mo). 
Thirteen of  the successfully dilated patients did not have 
any symptoms indicating a stricture relapse up to the last 
follow-up in January 2007. In 11 cases, 3 to 77 mo (mean 
32 mo) after successful dilatation, a stricture relapse 
developed which could not be passed with the colono-
scope. Accordingly, after a mean follow-up of  more than 
6.5 years, the relapse rate was 46%. In seven patients 
with recurrent strictures, a second endoscopic balloon 
dilatation could be performed successfully, and in only 
four patients was surgery required (Figures 1 and 2). Thus 
the long-term success rate of  balloon dilatation was 80% 
over a mean follow-up period of  81 mo.

As accompanying medical treatment all patients re-
ceived 3 g of  peroral mesalamine and initially 50 mg of  
prednisolone, reducing the dosage gradually over a pe-

riod of  2 mo. The results of  all patients are summarized 
in Table 2 and Figure 3.

DISCUSSION
Endoscopic balloon dilatation has been used over a 
long period of  time in the treatment of  strictures of  the 
upper gastrointestinal tract, sporadically also for Crohn’s  
strictures of  the duodenum [20,21]. Balloon catheters 
suitable for transendoscopic dilatation of  ileal and 
colonic strictures have made it possible to dilate Crohn’s 
strictures of  the lower gastrointestinal tract.

In the studies published so far, balloons with an ex-
ternal diameter of  18-25 mm have been used, in order 
to enable the endoscopic dilatation of  strictures of  the 
lower gastrointestinal tract. The technical success rate, 
defined as achieving an endoscopically passable residual 
stricture, is between 70% and 90 %, independent of  the 
balloon’s diameter[5-16]. Usually more than one dilatation 
session is required for every stricture. Complications 
such as hemorrhages are rare, while perforations are 
reported mostly in studies in which 25 mm balloons are 
used[5,8].

In the present study, single-session dilatations using 
an 18 mm balloon were technically successful in 97% of  
cases. In one case perforation occurred during attempted 
dilatation of  a relapsing stricture (3%). Ramboer et al[12] 
exclusively used 18 mm balloons in 52 sessions involving 
13 patients, without complications. This technique has 
the additional advantage that the dilatation set can be 
easily inserted through a standard colonoscope with a 
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Table 2  Results

Case 
number

Stricture 
number

Compli-
cations

Follow-up 
(mo)

Time to relapse (months 
& method of therapy)

  1 1 None 118 77, dilatation
  2 1 None 112 No relapse
  3 2 None 106 Sigmoid: 10, dilation

ileum: no relapse
  4 1 None 106 37, operation
  5 1 None 101 No relapse
  6 1 None   99 30, dilatation
  7 1 None   97 Unsuccessful dilatation, 

operation
  8 1 None   97 No relapse
  9 1 None   89 No relapse
10 1 None   86 No relapse
11 1 None   84 15, operation
12 1 None   79 No relapse
13 1 None   75 No relapse
14 1 None   75 24, operation
15 1 None   73 55, dilatation
16 1 None   73 40, dilatation
17 1 None   71 48, dilatation
18 1 None   67 No relapse
19 2 None   66 No relapse
20 2 None   65 No relapse
21 1 None   63 14, dilatation
22 3 None   62 No relapse
23 2 None   57 No relapse
24 1 Perforation   54 4, operation
25 1 None   54 No relapse
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Figure 1  Endoscopic 
view of a non-passable 
stricture. A: Ileum; B: 
An anastomosis, balloon 
in the stricture.

A
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working channel of  3.2 mm in diameter. On the other 
hand, when using balloon catheters with a diameter of  
25 mm, therapeutic colonoscopes with a larger working 
channel are required.

Unfortunately, results of  comparative studies on 
the effectiveness of  different balloon diameters and 
balloon lengths, on differences in duration and pressure 
of  the dilatation, as well as on the number of  dilatations 
per session in the treatment of  Crohn’s strictures are 
still lacking. The accomplishment of  achieving an 
endoscopically passable residual stricture seems to be 
important for the outcome. Couckuyt et al[8] found a 
statistically significant correlation between this achievement 
and the number of  patients being free of  symptoms over 
a longer observation period.

In our experience, intravenous midazolam and 
meperidine usually are sufficient as accompanying 
medication. Patients did not complain about a lot of  
pain during the intervention. Alternatively, in cases of  
painful procedures, the application of  propofol can be 
considered.

At the moment, it is difficult to define the relapse risk 
after endoscopic balloon dilatation, as the published stud-
ies[8,17-19] are based on very different follow-up periods, 
and often do not represent structured prospective long-
term studies. 

In the present prospective long-term study, after a 

mean follow-up of  more than 6.5 years, stricture relapses 
were observed in 11 patients (46%) after a mean of  32 mo.  
The other 13 successfully dilated patients were free of  
symptoms and stricture relapse over the complete follow-
up period.

Endoscopic re-dilatation was successful in 64% of  the 
patients with relapsing strictures. The long-term success 
rate was 80%. Our data indicate that long-term results of  
endoscopic balloon dilatation, repeated if  necessary, are 
comparable to the results of  surgical treatment[3,4]. The 
relapse rate after a single balloon dilatation is probably 
higher than after surgical intervention[3,4].

Whether additional medical treatment, such as 
steroid injection into the stricture, as suggested in case 
reports[7,11,12], or treatment with steroids after dilatation, 
can influence the recurrence rate is unknown. Follow-
up studies after surgical bowel resection have shown 
that, after surgical treatment of  Crohn’s strictures, local 
inflammatory signs develop rapidly at the anastomosis 
without clinical signs of  a relapse[22].

Raedler et al[23] treated 30 patients after successful 
dilatation of  ileocecal strictures with azathioprine  
100 mg/d and budenoside 9 mg/d or with a placebo. 
After 6 and 12 mo, a statistically significantly greater 
number of  symptoms due to strictures and more 
necessary surgical interventions were found in the 
placebo group.

In the present study, under hypothetic considerations, 
a 2-mo steroid treatment was performed after dilatation, 
aimed at reducing the early relapse rate. With one 
exception there were no early relapsing strictures in the 
first 6 mo, and only one repeat dilatation was necessary 
over this period. Definite conclusions, however, cannot 
be drawn from these data.

Considering all available results, the endoscopic 
balloon dilatation seems suitable for the treatment of  
Crohn’s strictures in the lower gastrointestinal tract 
especially in presence of  scarred, short strictures. Our 
considerable clinical experience has shown us that in cases 
of  multiple strictures, only one stricture should be dilated 
in each session. Strictures of  more than 5 cm in length 
should instead be treated surgically. Fistulas originating 
from the stricture are considered contraindications for 
balloon dilatation.

The relapse rate after single endoscopic balloon 
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Figure 2  Radiological image of the endoscopic dilatation of a short stricture in the ileum. A: Before dilatation; B: Beginning dilatation; C: Completed dilatation.

A B C

Figure 3  Overview of all patients treated.

25 patients

Balloon dilatation technical success

24 patients 1 patients

     11 patients 
stricture recurrence

     13 patients 
    no recurrence

Operation

7 patients 4 patients

Yes (96%) No (4%)

46% 54%

64% 36%

Re-dilatation Operation
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dilatation, according to the results of  the present long-
term study, is probably somewhat higher than after 
surgery. But by repeatedly dilating relapsing strictures, 
surgery often can be avoided or delayed. The long-
term success rate of  endoscopic dilatation (repeated if  
necessary) of  80% is remarkable and has to be considered 
when comparing balloon dilatation with surgery.
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