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A B S T R A C T 

Background: Some studies showed that small bowel involved Crohn’s Disease (CD) was more serious, 

which required early identification and aggressive treatment. However, studies investigating small bowel 

involved CD, especially isolated small bowel CD with large sample size, are limited. 

Methods: From November 2013 to August 2018, consecutive patients who were confirmed to have small 

bowel involved CD by double-balloon enteroscopy (DBE) were retrospectively reviewed. They were 

divided into two groups based on whether colon involved: isolated small bowel involved (case group) and 

small bowel + colon involved (control group). 

Results: 204 patients (154 males and 50 females) with small bowel involved CD (98 in case group and 106 

in control group) were chosen. Compared with the control group, the case group had a higher proportion of 

bowel resection history and stricturing behaviour, while had a lower proportion of elevated platelet and 

erythrocyte sedimentation rate level. The two groups had no difference in bowel resection risk since the 

DBE procedure (P=0.277), but the case group had a higher probability since the onset of the symptoms 

(P=0.003). Diagnosis at > 40-year-old, thickest bowel wall>7mm, and stricture found in DBE were risk 

factors for bowel resection, while patients with irregular ulcer, received infliximab, corticosteroids, or 

enteral nutrition after DBE may have a lower risk.  

Conclusion: The isolated small-bowel CD was concealed and would be easily overlooked, though they may 

be more serious. The prognosis might not be as bad as it used to be considered if the disease could be 

diagnosed, evaluated comprehensively, and treated appropriately early. 

 

 

                                                                                             © 2021 Min Zhi. Hosting by Science Repository.  

 

Introduction 

 

Crohn’s Disease (CD) is a chronic, transmural inflammation that can 

involve any part of the gastrointestinal tract [1]. It was reported that, 10-

30% of CD patients had small bowel involvement, and up to 20% 

suffered from isolated small bowel diseases [2, 3]. The diagnosis of 

isolated small bowel CD is difficult due to its specific anatomic location. 

Some studies showed that CD with small bowel involvement was more 

serious than colonic CD, which required more aggressive treatment [4-

6]. Early identification of small bowel involved CD; especially isolated 

small bowel CD, is of vital importance. The clinical characteristics of 

isolated small bowel CD have not been sufficiently investigated. Du et 

al. analysed the clinical features and prognosis of isolated small bowel 

involved CD and small bowel + colon involved CD, and they found that 
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isolated small bowel CD were more serious and had worse outcomes [7]. 

However, in their study, they enrolled the patients by the results of 

capsule endoscopy (CE), ileocolonoscopy, and enhanced computed 

tomography (CT), without the verification of double-balloon 

enteroscopy (DBE), which permits direct visualization of the small 

bowel and biopsy, as well as provide more accurate and convincible 

diagnosis in small bowel diseases [8, 9]. Moreover, the sample size in 

their study is limited. So, we selected the patients with small bowel 

involved CD, who were confirmed by DBE, and compared the clinical 

and endoscopic differences between isolated small bowel involved CD 

and small bowel + colon involved CD, so as to provide more information 

on isolated small bowel CD, hoping to contribute to early identification 

and draw attention to it. 

 

Methods 

 

I Patients 

 

From November 2013 to August 2018, consecutive patients who were 

suspected to have small bowel involved CD and underwent DBE in our 

hospital were retrospectively reviewed. Based on the management 

consensus of inflammatory bowel disease for the Asia-Pacific region, 

those who were diagnosed as CD were finally chosen for analysis [10]. 

The patients were divided into two groups based on whether colon 

involved: isolated small bowel involved (case group) and small bowel + 

colon involved (control group). 

 

II Data Collection 

 

A manual chart review was performed to acquire the following data: age, 

gender, height, weight, symptoms, medical histories, laboratory tests 

[blood routine, erythrocyte sedimentation rate (ESR), serum albumin 

(ALB), fecal calprotectin (FC)], imaging results [computed tomography 

enterography (CTE), magnetic resonance enterography (MRE), and anal 

magnetic resonance image (MRI)], endoscopic findings 

(gastroduodenoscopy, ileocolonoscopy, enteroscopy, and capsule 

endoscopy), pathology results, final diagnosis, and treatments. To obtain 

the follow-up results of the patients, we firstly searched for the 

information, including lab results, image studies, surgical history, 

pathology reports and etc. in our electronic medical records (EMR); then 

we telephoned the patients who did not have any information since the 

initial hospitalization when they underwent DBE, mainly to obtain the 

information regarding bowel resection. The study protocol was approved 

by the Institutional Review Board of our hospital.  

 

III Outcome Parameters 

 

We compared the differences between the case and control group, 

mainly from the aspects of symptoms, surgery history, Montreal 

classification, laboratory results, enteroscopy findings, and risk for 

bowel resection in follow-up. The time when bowel resection occurred 

was regarded as the end point of follow-up. 

 

IV Statistical Analysis 

 

IBM SPSS Statistic Version 22 was used to perform the statistical 

analyses. Continuous variables with normal distribution were presented 

with a mean (standard deviation, SD), or otherwise used median 

(interquartile range). Categorical variables were presented with a 

number (percentage). Continuous variables, with a normal distribution, 

were tested by the Student’s t-test or otherwise by using nonparametric 

Mann-Whitney U test. Categorical variables were analysed by using the 

χ2 test. GraphPad Prism Version 8 was used to draw the Kaplan-Meier 

curves in order to evaluate the proportion of bowel resection during the 

follow-up. Cox regression model was used to identify possible risk 

factors for bowel resection as well as to calculate the hazard ratio (HR) 

and 95% confidence interval (CI). Univariate analysis was firstly done, 

and variables with a P-value <0.1 or interested were included in the 

multivariate analysis (Forward: LR model was chosen). Statistical 

significance was defined as P< 0.05 (two-tailed). 

 

Results 

 

I Patients  

 

From November 2013 to August 2018, 253 patients suspected to have 

small bowel involved CD underwent DBE, and 204 patients (154 males 

and 50 females) confirmed with CD (98 in case group and 106 in control 

group) were enrolled in this study (Figure 1 shows the selection flow 

chart).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Flow chart of patients selection. 

CD: Crohn’s Disease; NSAIDs: Non-Steroidal Anti-Inflammatory 

Drugs; CMUSE: Cryptogenic Multifocal Ulcerous Stenosing Enteritis. 

 

II Baseline Characteristics 

 

The median age of all enrolled patients was 26.5 (13.8) years old, and 

there was no statistical difference in sex ratio or body mass index (BMI) 

between the case and control group. The most common chief complaints 

were abdominal pain, diarrhea, and weight loss, other symptoms 

including gastrointestinal bleeding, fever, perianal symptoms etc. A 

higher proportion of patients in the case group had abdominal pain 

(72.45% vs 58.49%, P=0.037), while a higher proportion of patients in 

the control group had a diarrhea (30.19% VS 16.33%, P=0.02) and 

perianal diseases (34.91% vs 14.29%, P=0.001). Eighteen (8.82%) 

patients had appendectomy, and 31 (15.2%) patients had bowel resection 

before this DBE procedure, of which, 28 patients had small bowel 

resection, and 3 patients had colon resection. More patients in the case 

group had a history of bowel resection (26.53% vs 4.72%, P＜0.001). 

The reasons for bowel resection were: perforation (10 patients), stricture 
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(12 patients), intestinal fistula or peritoneal abscess (3 patients), massive 

hemorrhage (3 patients), abdominal exploration during appendectomy (1 

patient), to clarify the diagnosis (2 patients). There were slight 

differences in Montreal classifications between the two groups: the 

control group had more patients with B1+P (29.25% vs 13.27%, 

P=0.006), while the case group had more patients with B2 (34.69% vs 

16.04%, P=0.002). The baseline characteristics of the patients are shown 

in (Table 1). 

 

 

Table 1: Baseline characteristics of the patients with small bowel involved Crohn’s disease. 

 All (n=204) Case group  (n=98) Control group  (n=106) P value 

Age (years) 26.5 (13.8) 28.5 (13) 25 (14) 0.032 

Sex: male (n, %) 154 (75.49) 72 (73.47) 82 (77.36) 0.519 

BMI (kg/m2)* 19.34 (4) 19.68 (4.1) 19.14 (4.08) 0.27 

Chief complaints (n, %)     

  Abdominal pain 133 (65.2) 71 (72.45) 62 (58.49) 0.037 

  Diarrhea 48 (23.53) 16 (16.33) 32 (30.19) 0.02 

  GI bleeding 31 (15.2) 14 (14.29) 17 (16.04) 0.728 

  Weight loss 46 (22.55) 19 (19.39) 27 (25.47) 0.299 

  Fever 18 (8.82) 8 (8.16) 10 (9.43) 0.749 

  Perianal symptoms 51 (25) 14 (14.29) 37 (34.91) 0.001 

  Others 6 (2.94) 5 (5.1) 1 (0.94) 0.180 

Appendectomy (n, %) 18 (8.82) 10 (10.2) 8 (7.55) 0.504 

Bowel resection (n, %) 31 (15.2) 26 (26.53) 5 (4.72) ＜0.001 

Montreal classifications     

A1 30 (14.71) 10 (10.2) 20 (18.87) 0.081 

A2 145 (71.08) 71 (72.45) 74 (69.81) 0.678 

A3 29 (14.22) 17 (17.35) 12 (11.32) 0.218 

B1  34 (16.67) 16 (16.33) 18 (16.98) 0.9 

B2 51 (25) 34 (34.69) 17 (16.04) 0.002 

B3 21 (10.29) 14 (14.29) 7 (6.6) 0.071 

B1+P 44 (21.57) 13 (13.27) 31 (29.25) 0.006 

B2+P 40 (19.61) 15 (15.31) 25 (23.58) 0.137 

B3+P 14 (6.86) 6 (6.12) 8 (7.55) 0.688 

L1 66 (32.35) 66 (67.35) 0 (0) - 

L3 69 (33.82) 0 (0) 69 (65.09) - 

L4 1 (0.49) 1 (1.02) 0 (0) - 

L1+4 31 (15.2) 31 (31.63) 0 (0) - 

L3+4 37 (18.14) 0 (0) 37 (34.91) - 

Follow-up period 37.8 (39.9) 33.1 (30.6) 39.3 (47.4) 0.210 

BMI: Body Mass Index; GI: Gastrointestinal. 
*Data missed in 24 patients. 

 

III Laboratory and Endoscopy Characteristics 

 

The haemoglobin levels and percentage of patients with anemia had no 

difference between the two groups, while more patients in the control 

group had elevated platelet (44.34% vs 27.55%, P=0.011) and 

erythrocyte sedimentation rate [ESR, (51.89% VS 36.73%, P=0.03)]. As 

for elevated white blood cells, albumin, and fecal calprotectin levels, 

there were no differences. In the process of DBE, pseudopolyp or 

nodular change (41.51% vs 17.35%, P＜0.001) and aphthous ulcer 

(11.32% VS 1.02%, P=0.003) were more common in the control group, 

while stricture was more common in the case group (33.67% VS 20.75%, 

P=0.038). Figure 2 shows the endoscopy images for the small bowel 

involved CD, and the laboratory and endoscopy characteristics of the 

patients are shown in (Table 2). 

 

 

Table 2: Laboratory, radiology, and endoscopy characteristics of the patients with small bowel involved Crohn’s disease. 

 All (n=204) Case group  (n=98) Control group  (n=106) P value 

Laboratory findings     

Hb (g/L) 121 (24) 120 (25) 122 (24.25) 0.425 

Anemia (n, %) 80 (39.22) 36 (36.73) 44 (41.51) 0.451 

PLT (*10^9/L) 271 (102) 256.5 (95) 280.5 (111) 0.174 

PLT>300*10^9/L 74 (36.27) 27 (27.55) 47 (44.34) 0.011 

WBC (*10^9/L)  6.28 (3.7) 5.64 (3.11) 7.17 (3.82) ＜0.001 



Characteristics of Isolated Small Bowel Crohn’s Disease: A Comprehensive Comparison with Small Bowel and Colon Involved Crohn’s Disease        4 

 

Surg Case Rep  doi: 10.31487/j.SCR.2021.05.03     Volume 4(5): 4-8 

WBC>10*10^9/L 30 (14.71) 12 (12.24) 18 (16.98) 0.34 

N% 0.64 (0.12) 0.63 (0.15) 0.65 (0.14) 0.271 

ESR (mm/h) # 18 (26) 15 (19.5) 20.5 (29.5) 0.012 

ESR>20mm/h (n, %)# 91 (45.73) 36 (37.11) 55 (53.92) 0.017 

Albumin (g/L) 40.17 (5.56) 40.50 (5.35) 40.07 (6.05) 0.594 

Hypoalbuminemia (n, %) 32 (15.69) 14 (14.29) 18 (16.98) 0.597 

Fecal calprotectin (μg/g) * 902.97 （1073.84） 886.34 （1584.21） 945.11 （878.41） 0.925 

CTE/MRE findings
※
     

Thickest bowel wall (mm) 8 (4) 8 (5) 8 (4) 0.089 

Thickest bowel wall>7mm(n, %) 106 (57.61) 47 (51.65) 59 (63.44) 0.106 

Endoscopy findings (n, %)     

  Pseudopolyp or nodular change 61 (29.9) 17 (17.35) 44 (41.51) ＜0.001 

  Erosion 16 (7.84) 7 (7.14) 9 (8.49) 0.721 

  Ulcer 163 (79.9) 77 (78.57) 86 (81.13) 0.648 

    Longitudinal ulcer 94 (46.08) 43 (43.88) 51 (48.11) 0.544 

    Irregular ulcer 104 (50.98) 45 (45.92) 59 (55.66) 0.164 

    Aphthous ulcer  13 (6.37) 1 (1.02) 12 (11.32) 0.003 

  Stricture  55 (26.96) 33 (33.67) 22 (20.75) 0.038 

  Hyperemia and edema 45 (22.06) 23 (23.47) 22 (20.75) 0.64 

Hb: Haemoglobin; PLT: Platelet; WBC: White Blood Cell; N: Neutrophile granulocyte; ESR: Erythrocyte Sedimentation Rate; CTE: Computed 

Tomography Enteroscopy; MRE: Magnetic Resonance Enterography. 
#Data missed in 5 patients; *data missed in 167 patients; ※data missed in 20 patients. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Endoscopy images for the small bowel involved Crohn’s disease: A) wide longitudinal ulcer; B) longitudinal ulcer in healing phase; C) irregular 

ulcer (yellow arrows) and aphthous ulcer (red arrow); D) Pseudopolyps and scar. 

 

IV Use of DBE in Small Bowel Involved CD 

 

The DBE was of vital importance in the diagnosis, evaluation and 

endoscopic treatment in small bowel involved CD. In 149 patients 

(73.04%), DBE helped to make the final diagnosis of CD (among which 

hemostasis with endotherapy using metal clips was also performed in 

one patient). Treatment regimens were changed in 35 patients (17.16%) 

has after evaluated by DBE (among which balloon dilation and capsule 

endoscopy was also retrieved in one patient), while no change of 

treatment regimen was made in 20 patients (9.8%) post-DBE. 

V Medical Therapy of the Patients 

 

Table 3 shows the medical therapy of the patients with small bowel 

involved CD after the DBE procedure; the two groups had no obvious 

statistical difference, except for the use of infliximab. It is worth noting 

that there were some other factors contributing to the choice of medical 

therapy choice, such as the economic status of the patients, so we must 

interpret the results cautiously.  
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Table 3: Medical therapy of the patients with small bowel involved Crohn’s disease. 

Medical therapy* All (n=204) Case group  (n=98) Control group  (n=106) P value 

Infliximab/+ AZA/ 6-MP/ EN 54 (27) 18 (18.75) 36 (34.62) 0.012 

Corticosteroids/+ AZA/ 6-MP/ Thal/ 5-ASA/ EN 42 (21) 19 (19.79) 23 (22.12) 0.687 

AZA or 6-MP/+ Thal/ 5-ASA/ EN 33 (16.5) 20 (20.83) 13 (12.5) 0.113 

Thal /+ 5-ASA/ EN 14 (7) 10 (10.42) 4 (3.85) 0.069 

EN/+ 5-ASA 26 (13) 16 (16.67) 10 (9.62) 0.138 

5-ASA /+ MTX 29 (14.5) 12 (12.5) 17 (16.35) 0.44 

Adalimumab 1 (0.5) 1 (1.04) 0 (0) 0.968 

Anti-tuberculosis therapy# 1 (0.5) 0 (0) 1 (0.96) 1 
* Four patients refused to receive treatment; # the patient received surgery, and the pathology showed a combination with tuberculosis infection. 

AZA, azathioprine; 6-MP, 6- mercaptopurine, EN, enteral nutrition; Thal, thalidomide; 5-ASA, 5-aminosalicylic acid; MTX, methotrexate.  

 

VI Follow-Up Results 

 

The patients were followed up for a median of 37.8 (39.9) months, with 

no difference in the two groups. Six patients (2.94%) got lost during 

follow-up, and 1 patient died of acute myocardial infarction. Twenty-six 

patients (13.13%, with 15 in the case group and 11 in the control group) 

underwent bowel resection. Among which, 4 patients (3 in the case 

group and 1 in the control group) had a history of bowel resection before 

this DBE procedure and underwent another bowel resection during 

follow-up. Kaplan-Meier curves showed that (Figure 3), the two groups 

had no statistical difference in the risk of bowel resection since the DBE 

procedure (P=0.277), while more patients in the case group suffered 

from bowel resection since the onset of the symptoms (P=0.003). 

Multivariate analysis further pointed out that (Table 4), diagnosis at > 

40-year-old (HR 10.548, 95%CI 1.098-101.319, P=0.041), thickest 

bowel wall>7mm (HR 6.299, 95%CI 1.871-21.212, P=0.003), stricture 

found in DBE (HR 3.145, 95%CI 1.423-6.592, P=0.005) were risk 

factors for bowel resection in the patients with small bowel involved CD 

who underwent DBE, while patients with irregular ulcer (HR 0.295, 

95%CI 0.123-0.708, P=0.006), received Infliximab (HR 0.138, 95%CI 

0.028-0.685, P=0.015), corticosteroids (HR 0.118, 95%CI 0.029-0.487, 

P=0.003), or enteral nutrition (HR 0.308, 95%CI 0.105-0.902, P=0.032) 

after DBE may have a lower risk for bowel resection. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Kaplan-Meier curves showing the probability of bowel resection in isolated small-bowel Crohn’s disease patients (case group) and small bowel 

+ colon involved Crohn’s disease patients (control group): A) since the double balloon enteroscopy (DBE) procedure, B) since the symptoms onset. 

 

Table 4: Variables associated with bowel resection of the patients with small bowel involved Crohn’s disease who underwent DBE. 

 Univariate analysis Multivariate analysis 

 HR P HR P 

Groups (Reference: case) 0.646 (0.295-1.413) 0.274 - 0.23 

SEX(Reference: male) 1.357 (0.590-3.124) 0.472 Not included - 

BMI (Reference: <17.5)   Not included - 

  17.5-25 1.358 (0.153-12.085) 0.784 - - 

≥25 1.755 (0.225-13.721) 0.592 - - 

Age at diagnosis (Reference: A1)     
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  A2 3.596 (0.476-27.151) 0.168 3.791 (0.446-32.255) 0.223 

  A3 14.324 (1.793-114.452) 0.012 10.548(1.098-101.319) 0.041 

Behavior at diagnosis (Reference: B1)     

  B2 4.875 (1.409-16.871) 0.012 - 0.226 

  B3 7.319 (1.936-27-678) 0.003 - 0.45 

Perianal disease 0.622(0.281-1.373) 0.239 - 0.811 

Thickest bowel wall>7mm 3.634 (1.24-10.656) 0.019 6.299 (1.871-21.212) 0.003 

Pseudopolyp or nodular change 0.994 (0.432-2.287) 0.989 Not included - 

Erosion 2.33 (0.803-6.764) 0.12 Not included - 

Stricture 4.080 (1.873-8.886) <0.001 3.145 (1.423-6.592) 0.005 

Hyperemia and edema 1.102 (0.440-2.759) 0.836 Not included - 

Longitudinal ulcer 0.693 (0.314-1.530) 0.365 Not included - 

Irregular ulcer 0.344 (0.145-0.818) 0.016 0.111 (0.037-0.335) <0.001 

Aphthous ulcer 1.059 (0.249-4.505) 0.938 Not included - 

Anemia 1.797 (0.831-3.889) 0.137 - 0.572 

Elevated platelet level 0.57 (0.238-1.361) 0.205 Not included - 

Elevated WBC level 1.045 (0.359-3.046) 0.936 Not included - 

Elevated ESR level 1.005 (0.464-2.178) 0.99 Not included - 

Hypoalbuminemia 1.588 (0.637-3.958) 0.321 Not included - 

Regimen included in medical therapy     

   Infliximab 0.199 (0.047-0.840) 0.028 0.138 (0.028-0.685) 0.015 

   AZA/ 6-MP 1.164 (0.525-2.583) 0.708 - 0.209 

   Corticosteroids 0.451 (0.135-1.504) 0.195 0.118 (0.029-0.487) 0.003 

   Enteral nutrition 2.104 (0.913-4.848) 0.081 0.308 (0.105-0.902) 0.032 

DBE: Double-Balloon Enteroscopy; WBC: White Blood Cell; ESR: Erythrocyte Sedimentation Rate; AZA: Azathioprine; 6-MP: 6-Mercaptopurine. 

 

Discussion 

 

Our study found that there were some differences between the isolated 

small-bowel CD patients (case group) and small bowel + colon involved 

CD patients (control group). Compared with the control group, a higher 

proportion of patients in the case group had abdominal pain, history of 

bowel resection, and stricturing behaviour, while a lower proportion had 

diarrhea, perianal diseases, non-stricturing and non-penetrating 

behaviour, elevated platelet, and ESR level, pseudopolyp, or nodular 

change, and aphthous ulcer. As for the probability of bowel resection, 

the two groups had no statistical difference since the DBE procedure, but 

the case group had a higher probability of bowel resection since 

symptoms onset. Furthermore, diagnosis at > 40-year-old, thickest bowel 

wall>7mm, and stricture found in DBE were risk factors for bowel 

resection, while patients with irregular ulcer, received infliximab, 

corticosteroids or enteral nutrition after DBE may have a lower risk.  

 

Du et al. also studied the characteristics and prognosis of isolated small-

bowel Crohn’s disease, which was similar to our results [7]. They found 

that a higher percentage of patients with isolated small-bowel CD had 

stricture, lower platelet, and erythrocyte sedimentation rate, though their 

data suggested that isolated small-bowel CD patients had a higher risk 

for intestinal resection surgery. As mentioned above, our study showed 

no difference in case and control group regarding the risk for bowel 

resection, which may result from different studies’ design and methods. 

Firstly, Du et al. selected patients who had undergone CE, 

ileocolonoscopy, and enhanced abdominal CT, however the CE findings 

implicating CD could be rather non-specific, and the European Society 

of Gastrointestinal Endoscopy guidelines recommended device-assisted 

enteroscopy with small bowel biopsy in patients suspected to have small 

bowel involved CD [11-13]. In our center, DBE was usually 

recommended if CE or enhanced abdominal CT indicated small bowel 

CD; thus, we chose the patients with confirmation of DBE. Secondly, 

Du et al. selected newly diagnosed patients, and their median follow-up 

time was longer (55.2 months), while we also included those who had 

been diagnosed with CD for a long time, and a certain part of these 

patients (especially in the isolated small bowel CD group) already had 

surgery history before this DBE, so this might explain why the risk for 

surgery for isolated small bowel CD since DBE was lower in our study. 

Nevertheless, it was unlikely to influence the evaluation of the risk since 

symptoms onset. Thirdly, they did not identify the risk factors for 

surgery. We used Cox regression model to analyse the time-to-event 

data, and to find risk factors for surgery. There were some other 

differences between our study and Du et al.’s study; for example, Du et 

al. pointed out that, isolated small bowel CD had a lower Harvey-

Bradshaw index but a higher Lewis score, while we couldn’t obtain these 

data, which was one of our limitations.  

 

The image captured by CE was random, resulting in higher negative 

predictive value and lower specificity, and it failed in obtaining tissues 

to have pathology confirmation [13]. While compared with CT, DBE 

was superior in detecting superficial lesions such as erosions and 

aphthous ulcers, and that’s why we chose patients confirmed by DBE 

[14, 15]. On the other hand, we also realized that the risk for bowel 

resection might be underestimated during follow-up if we chose the 

patients confirmed by DBE. In order to make up for this defect, we drew 

the Kaplan-Meier curves to demonstrate the risk for bowel resection 

since the symptom onset, which indicated that isolated small bowel CD 

indeed had a higher risk, which was in accordance with previous studies 

[7, 16]. 
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Multivariate Cox regression analysis indicated that, diagnosis at > 40-

year-old, thickest bowel wall>7mm, and stricture found in DBE were 

risk factors for bowel resection since the DBE procedure. Studies 

evaluating the risk factors for bowel resection for small bowel involved 

CD were rare, but there were some studies that discussed the risk factors 

for CD. Chen et al. demonstrated that, the risk for surgery was lower in 

patients <16-year-old at diagnosis, and the risk increased in patients with 

stricturing type [17]. When performing the multivariate analysis, the 

behaviour of the disease at diagnosis was also a risk factors in some 

steps. However, we did not include it in the final formula, given that it 

might have interaction with stricture found in DBE. Anyway, it still 

supported that, stricturing behaviour was risk factor. Rispo et al. also 

showed that, Simple Endoscopic Score for CD (SES-CD)≥9, bowel wall 

thickness≥7 mm, small bowel CD extension at bowel sonography≥33 

cm, and stricturing/penetrating behaviour were independent factors for 

surgery at 1 year [18]. Our results were close to theirs, but we lacked the 

data in bowel sonography. There were other factors indicating the 

probability for surgery, such as jejunum involvement and perianal 

lesions at diagnosis [19]. In the future, studies comprehensively 

including all the possible risk factors and adjusting for confounders is 

needed to give an authoritative voice. 

 

Use of Infliximab, corticosteroids, and enteral nutrition were protective 

factors for surgery in the small bowel involved CD. In consistency with 

previous studies, anti-tumor necrosis factor (anti-TNF) therapy 

corresponded with lower risk for surgery among patients with 

inflammatory-type CD, and a large population-based cohort study also 

concluded that, earlier use of biologic therapy in CD patients could 

decrease the risk of intestinal surgery [20, 21]. Safroneeva et al. also 

emphasized the importance of early treatment with immunomodulators 

or anti-TNF regimens, as they showed that, initiating these drugs< 2 

years of CD diagnosis was associated with reduced risk of developing 

bowel strictures [22]. Though we did not prove the use of azathioprine 

(AZA)/6-mercaptopurine (6-MP) could reduce the risk for surgery, the 

above studies all implied that adopting a top-down or accelerated step-

up treatment strategy may be effective at reducing the risk for bowel 

resection, and we believed this applied to the small bowel involved CD 

well [21]. 

 

Our data showed that, patients with irregular ulcers might have a lower 

risk for bowel resection. The possible reasons could be as follows. First, 

the irregular ulcer was mostly small in size and shallow. Second, the 

clinicians have adjusted the treatment regimens based on the findings of 

DBE, and maybe this type of ulcers responded well, reducing the risk of 

surgery. Based on others’ findings, we believed that Lewis score could 

possibly be an important risk factor in predicting bowel resection, which 

needed to be further verified [7]. Overall, early diagnosis and 

comprehensive evaluation was very important in the treatment of small 

bowel involved CD. 

 

There were some limitations in our study. First, though with the 

exhausted search for EMR, some information still could not be obtained 

due to its retrospective nature, such as Harvey-Bradshaw index, Crohn’s 

disease activity index, Lewis score and so on. Second, the median 

follow-up time was not long enough, so the number of the patients who 

received surgery since DBE procedure was relatively small; moreover, 

some information such as the Lewis score lacked, making the 

identification of risk factors difficult. Third, we only compared the risk 

for bowel resection, while the medical therapeutic effect, mucous 

membrane healing, recurrence rate was not compared, which should be 

taken into consideration in future studies. Hence, well-designed 

prospective study with long-term follow-up is needed to confirm our 

findings. 

 

In conclusion, the isolated small-bowel CD was concealed and would be 

easily overlooked by clinicians, which mainly manifested as abdominal 

pain and possibly without significant changes in laboratory results. 

However, the probability for surgery was higher, if the symptoms were 

obvious, as more patients in the case group would suffer from bowel 

resection since symptoms onset. On the other hand, the prognosis might 

not be inferior to small bowel + colon involved CD if the disease could 

be diagnosed, evaluated comprehensively, and treated appropriately in 

time. 
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