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1  Background

Crohn’s disease (CD) is a chronic inflammatory disease of the gastrointestinal tract and
characterized by relapsing and remitting courses. The most common complication is an
intestinal stricture that frequently locates in small intestine and becomes the independent
risk factor for CD related surgical resection. Once the patient underwent initial surgery, a
risk of the repeat surgical resections that can lead to short bowel syndrome, increases over
the time. Therefore, endoscopic balloon dilation (EBD), a minimally invasive and safe
treatment modality performed with assistance of double balloon endoscopy (DBE) for small
bowel strictures, became a successful alternative to surgery for the patients with CD related
intestinal strictures. But recurrence of obstructive symptoms occurs and requires repetitive
EBD or surgical resection in the significant number of the patients because of restenosis,
which is an insufficient change on the stricture diameter after EBD. Since measuring a
diameter of stricture is difficult, previous studies could not evaluate endoscopic restenosis
based on the objective changes on stricture diameter. Therefore, rate of the endoscopic
restenosis and factors affecting restenosis after EBD remained unclear.

Aims

The aim of this study is to evaluate efficacy of EBD by identifying endoscopic restenosis and
factors for it by considering precise measurement of the diameters of small bowel strictures in

patients with CD.

2  Methods

This single-center retrospective study reviewed the patients with CD with small bowel
strictures, who underwent two sessions of double-balloon endoscopy (1st: EBD session and
2nd: follow-up session) with EBD performed with longer than 7 months of interval between
January 2016 and October 2021 in the Endoscopy center at Jichi medical university hospital.

Patients with ileal or ileocolonic CD that complicated with small bowel de novo fibrotic




stricture(s), all whose diameter were evaluated and met the indications for EBD, were
included in the study. All clinical and endoscopic data were obtained from the electronic
medical records. To measure stricture diameter, a calibrated small-caliber-tip transparent
hood, which is a special device attached to the tip of the DBE scope having calibration lines (7,
8, 9 mm) and other landmarks (orifice: 4 mm, edge: 6 mm, outer ring: 10mm), was used. The
rate of patients with restenosis was detected based on the comparison of diameters of the
narrowest strictures found in all patients during both sessions. Patients were divided into two
groups in accordance with the change in diameter of the narrowest stricture, an
“improvement”. Univariate and multivariate analysis were performed to identify risk factors

for restenosis.

3 Results

Forty-eight patients (37 male and 11 female) with median age of 30 years (range 14-72
years) at the time of diagnosis were analyzed. In 12.8 months of the mean time after the EBD
session, decrease of a total number of strictures from 162 to 143 were observed in all patients
along with decrease of the mean number of strictures per patient from 3.4 to 3 (p=0.04). The
mean diameter of all strictures and the narrowest stricture increased significantly from 8.7
mm to 9.7 mm (p=0.0004) and from 7.6 mm to 8.7 mm (p=0.0001), respectively. Moreover, six
patients became stricture free. But 32 (67%) patients developed endoscopic restenosis based
on the changes on the diameter of the narrowest stricture. Univariate analysis revealed that
a history of previous EBD, the interval between EBD and the follow-up session, and the
presence of ulcers at the follow-up session were significantly related to the development of
restenosis. Multivariate analysis showed the presence of ulcers at the follow-up session was
positively associated with restenosis (odds ratio 9.4; 95% CI 1.51-58.4, p = 0.01), and a long
interval between EBD and the follow-up session was negatively associated with restenosis
(odds ratio 0.7; 95% CI 0.49-0.93, p = 0.02). Therefore, patients were categorized into four
groups according to the presence of ulcer near stricture during both sessions: ulcer-remaining
(n=16), ulcer-developed (n=3), ulcer-healed (n=8) and no-ulcer (n=21). Among them, only the
no-ulcer group that included patients with complete mucosal healing throughout the study
period showed significant improvement in the mean diameter of the narrowest strictures (7.4

t0 9.1 mm, +1.7 mm, p = 0.001).

4 Conclusions

In summary, EBD is an effective treatment for CD-related small bowel strictures when
patients could achieve complete mucosal healing. Therefore, maintaining complete mucosal
healing is important factor to improve the long-term efficacy of EBD.
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