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Balloon-assisted enteroscopy in differential diagnosis of small bowel stenostic Crohn’s disease and other
non-infectious benign small bowel stenosis
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[ Abstract | Objective To evaluate the value of balloon-assisted enteroscopy (BAE) in the differential diagnosis of
small bowel stenostic Crohn’s disease (CD) and other non-infectious benign small bowel stenosis. Methods The clinical
data of 67 patients with benign small bowel stenosis who were admitted to the Air Force Medical Center from Oct. 2014
to Jun. 2021 were retrospectively analyzed. The diagnosis and treatment process and outcomes after BAE of the included
patients were followed up. Consistency between the clinical diagnosis based on BAE and final diagnosis was evaluated. The
value of BAE in the differential diagnosis of small bowel stenostic CD and other non-infectious benign small bowel stenosis
was evaluated, and the endoscopic performance in patients with small bowel stenostic CD and other non-infectious benign
small bowel stenosis were compared. Results Among the 67 patients with benign small bowel stenosis, 4 were lost to
follow-up, 2 were diagnosed as lymphoma after follow-up, and finally 61 were included in this study. The follow-up period
was 28 (4-73) months until Oct. 30, 2021. The etiologies of benign small bowel stenosis were CD (62.3%, 38/61), cryptogenic
multifocal ulcerous stenosing enteritis (CMUSE) (11.5%, 7/61), small intestinal tuberculosis (6.6%, 4/61), ischemic enteritis
(4.9%, 3/61), radiation enteritis (3.3%, 2/61), non-steroidal anti-inflammatory drug-related enteritis (1.6%, 1/61), eosinophilic
enteritis (1.6%,1/61), Meckel’s diverticulum-related small bowel stenosis (1.6%, 1/61), intestinal Behcet’s disease (1.6%,
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1/61), and unclear (4.9%, 3/61). The overall consistent rate between BAE-based clinical diagnosis and final diagnosis was
80.3% (49/61). The sensitivity and specificity of BAE in the diagnosis of small bowel stenostic CD were 97.4% and 82.6%,
respectively. Small bowel stenostic CD patients showed more non-transverse ulcers at the stenosis and more intestinal non-

stenostic ulcers in the ileum than other non-infectious benign small bowel stenosis patients (53.1% [17/32]vs 16.7% [3/18],
38.9% [ 14/36 | vs 0; both P<<0.05). No significant differences were detected in the location, degree, morphology, or the
presence of fibrotic stenosis or multiple stenosis between the 2 groups (all P>>0.05). Conclusion BAE has high value in the

differential diagnosis of small bowel stenostic CD and other non-infectious benign small bowel stenosis, but it still needs to be

combined with clinical manifestations, other examination methods, and long-term follow-up.
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Tab 1 Final etiological diagnosis and diagnostic basis of 61 patients with benign small bowel stenosis

Final diagnosis Diagnosis basis n

CD BAE (longitudinal ulcer, discontinuous lesions, and cobblestone sign) and surgery pathology (transmural 1
inflammation)

BAE (longitudinal ulcer and discontinuous lesions) and surgery pathology (transmural inflammation and 1
fissuring ulcer)

BAE (longitudinal ulcer and discontinuous lesions) and surgery pathology (transmural inflammation)
BAE (longitudinal ulcer), surgery (discontinuous lesions), and surgery pathology (transmural inflammation)
BAE (discontinuous lesions) and surgery pathology (transmural inflammation and fissuring ulcer)

BAE (discontinuous lesions) and surgery pathology (transmural inflammation)

BAE (discontinuous lesions and fistula), surgery pathology (transmural inflammation), and perianal lesions
BAE (stenosis), surgery (discontinuous lesions), and surgery pathology (transmural inflammation)
BAE (discontinuous lesions), CT (transmural inflammation), and BAE pathology (non-caseating granulomas)
BAE (discontinuous lesions), CT (transmural inflammation), BAE pathology (crypt abscess), and perianal lesions

N = = N = B = = W

BAE (longitudinal ulcer and discontinuous lesions) and CT (transmural inflammation) (1 patient with
perianal lesions)

BAE (discontinuous lesions and fistula) and CT (transmural inflammation)
BAE (discontinuous lesions) and CT (transmural inflammation) (1 patient with perianal lesions)

BAE (stenosis) and CT (discontinuous lesions and transmural inflammation)

W N O =

CMUSE Without systemic inflammation and BAE (multiple diaphragmatic/short stenosis of ileum and multiple
superficial transverse ulcers)

—_

Without systemic inflammation, surgery (multiple short stenosis and superficial transverse ulcers), and
glucocorticoids were effective

Without systemic inflammation, BAE (diaphragmatic and short stenosis with superficial transverse 1
ulcers), and surgery pathology (multiple stenosis and superficial transverse ulcers)

Without systemic inflammation, BAE (diaphragmatic/short stenosis of ileum and superficial transverse 2
ulcers), and CT (multiple stenosis)

SITB CT (discontinuous lesions), BAE (short/long stenosis and transverse/irregular ulcers), and surgery 2
pathology (acid-fast stain positive)
PPD strongly positive, BAE (diaphragmatic and short stenosis of ileum and multiple transverse ulcers), 1

and effective antituberculosis treatment

BAE (long stenosis of ileum and transverse/irregular ulcers), BAE pathology (granulomatous 1
inflammation), and dead for disseminated tuberculosis

Ischemic Thrombophilia, CTA (portal thrombosis-+ischemic performance of upper jejunal), BAE (stenosis+clearly 1
enteritis ulcer), surgery (infundibular stenosis), and surgery pathology (vasodilatation and congestion of serosa)
History of embolization of superior mesenteric artery, BAE (infundibular stenosis of jejunal and irregular ulcers) 1
BAE (multiple short stenosis and ulcers) and surgery pathology (stenosis of mesenteric artery at ulcers) 1
Radiation History of pelvic radiation therapy and BAE (stenosis of ileum and diffuse mucosal hyperemia and crisp) (1 of 2
enteritis them underwent surgery to relieve stenosis, and the surgery pathology was consistent with radiation enteritis)
NSAID-related History of taking NSAID, CT (thickening of small bowel wall and expansion/effusion of small bowel), 1
enteritis BAE (multiple diaphragmatic stenosis with superficial transverse/circle ulcers and mucosal erosion), and
BAE pathology (chronic inflammation)
Eosinophilic BAE (short stenosis of jejunal, circumferential strip ulcer, and rough mucosa) and surgery pathology 1
enteritis (consistent with eosinophilic enteritis)
MD-related small BAE (there was a short stenosis at the diverticulum opening with transverse ulcers) and surgery pathology 1
bowel stenosis (MD with inflammatory stenosis and ulcer)
IBD Recurrent oral ulcers, BAE (long stenosis and multiple deep ulcers), and BAE pathology (small vessel 1
wall neutrophil, vasculitis)
Unclear Two patients were suspected CEAS: persistent occult bleeding of the gastrointestinal tract and BAE (multiple 2

oblique diaphragmatic or short stenosis+multiple transverse/irregular ulcers). But the 2 patients did not take
genetic testing, 1 of them underwent surgery, and the surgery pathology suggests chronic inflammation

One patient had unclear etiology: BAE (single short stenosis+mucosal hyperemia and edema and 1
superficial transverse ulcers)

CD: Crohn’s disease; BAE: Balloon-assisted enteroscopy; CT: Computed tomography; CMUSE: Cryptogenic multifocal
ulcerous stenosing enteritis; SITB: Small intestinal tuberculosis; PPD: Purified protein derivative; CTA: Computed tomography
arteriography; NSAID: Non-steroidal anti-inflammatory drugs; MD: Meckel’s diverticulum; IBD: Intestinal Behcet’s disease; CEAS:
Chronic enteropathy associated with SLCO2A1 gene.



° 650 -

MR AR 20224R 6 H, 543 %

F2 FREENG CD FMEAIEREMERE/NGIRE BZHNEFSLILR

Tab 2 Comparison of endoscopic characteristics between small bowel stenostic CD group and other non-infectious

benign small bowel stenosis group

n (%)
Endoscopic characteristic CD N=38 Others N=19 Statistic P value

Multiple stenosis (=2 strictures) 15 (39.5) 10 (52.6) 7 =0.891 0.404
Stenosis location

Jejunal stenosis 5(13.2) 4(21.1) Fisher exact test 0.463

Ileal stenosis 35(92.1) 15 (78.9) Fisher exact test 0.206
Severe stenosis 35(92.1) 16 (84.2) Fisher exact test 0.389
Stenosis morphology

Diaphragmatic stenosis 13 (34.2) 7 (36.8) 7=0.039 1.000

Short stenosis 29 (76.3) 15 (78.9) Fisher exact test 1.000

Long stenosis 4(10.5) 1(5.3) Fisher exact test 0.655

More than 1 type stenosis morphologies 8(21.1) 4 (21.1) Fisher exact test 1.000
Stenosis composition type

Inflammatory stenosis 11 (28.9) 7 (36.8) 7=0.365 0.763

Fibrotic stenosis 17 (44.7) 8(42.1) £ =0.036 1.000

Mixed stenosis 17 (44.7) 9(47.4) 2 =0.035 1.000
Ulcer morphology at stenotic lesions® 7 =6.380 0.016

Transverse ulcer 15 (46.9) 15 (83.3)

Non-transverse ulcer 17 (53.1) 3(16.7)
Ileocecal region lesion 10 (26.3) 2 (10.5) Fisher exact test 0.301
Colonic lesion 9(23.7) 2 (10.5) Fisher exact test 0.304
Ileum ulcer without stenosis® 14 (38.9) 0 Fisher exact test 0.010

" There were 50 patients having ulcers at stenotic lesions (32 patients in the small bowel stenostic CD group and 18 in other

benign small bowel stenosis group); : There were 49 patients who underwent transanal enteroscopy (36 patients in the small bowel

stenostic CD group and 13 in other benign small bowel stenosis group). CD: Crohn’s disease.
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