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Background/Aims: We aimed to evaluate the clinical char-
acteristics and prognosis of Crohn’s disease (CD) in patients 
who showed proximal small bowel involvement using a na-
tionwide Korean CD cohort. Methods: We reviewed the data 
from a cohort of patients diagnosed with CD. The clinical 
outcomes of patients were evaluated according to the pres-
ence of proximal small bowel involvement. Results: Among 
1,329 patients with CD for whom complete disease location 
data were available, 222 patients (16.7%) showed involve-
ment of the proximal small bowel. Compared to patients 
without proximal small bowel involvement, those with small 
bowel involvement were more likely to display stricturing be-
havior (19.8% vs 12.7%, p=0.020). The surgery-free survival 
of patients who showed proximal small bowel involvement 
was inferior to that of patients without proximal small bowel 
involvement (10-year surgery-free survival: 58.4% vs 67.7%, 
respectively, p<0.001). Additionally, upper gastrointestinal 
involvement was more common in patients with proximal 
small bowel involvement than in those without involvement 
(odds ratio, 1.643; 95% confidence interval, 1.008 to 2.677). 
Conclusions: Proximal small bowel involvement is a poor 
prognostic factor for the surgery-free survival of Korean pa-
tients with CD. Proximal small bowel involvement should be 
evaluated in patients with CD for predicting long-term clinical 
outcomes. (Gut Liver 2018;12:67-72)
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INTRODUCTION

Crohn’s disease (CD) is a chronic inflammatory disorder that 
can involve any part of the alimentary tract from the mouth 
to anus, although it involves frequently in the distal small in-
testine and proximal large bowel.1 Although proximal small 
bowel involvement is less common than distal small bowel or 
colonic involvement in CD, it should be of concern because it 
is associated with a high risk of clinical relapse, including the 
need for abdominal surgery.2 Several studies have demonstrated 
that patients showing proximal small bowel involvement have 
clinical features distinct from those of patients without proximal 
small bowel involvement.2,3 In addition, different modalities for 
baseline evaluation and more sophisticated surveillance may be 
required for patients with proximal small bowel involvement.4 
However, conclusions on the disease course and prognosis of 
CD have been primarily based on studies performed in Western 
countries.5,6 Currently, CD has become a global concern because 
of rapidly increasing incidence and prevalence in Asian Pacific 
region.7-10 

To better understand the prognosis of Korean patients with 
CD who showed proximal small bowel involvement, we evalu-
ated the clinical characteristics and disease course, including the 
need for CD-related surgery, using data derived from the Crohn’s 
Disease Clinical Network and Cohort (CONNECT) study.11,12 The 
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CONNECT study, a nationwide cohort study consisting of 1,352 
patients with CD from 32 institutions in Korea, reported various 
clinical outcomes such as the clinical characteristics of patients 
with free perforation and factors related to diagnostic delay.11,12 

This study aimed to evaluate the prognosis of patients with 
CD who showed involvement of the proximal small bowel, and 
to identify whether proximal small bowel involvement was 
associated with upper gastrointestinal involvement in these pa-
tients. 

MATERIALS AND METHODS

1. Patients

We analyzed data from the CONNECT study,13 a retrospec-
tive multicenter cohort study that enrolled patients who were 
diagnosed as having CD between 1982 and 2008 from 32 IBD 
centers in Korea. Patients’ conditions were diagnosed based on 
clinical symptoms, endoscopy (esophagogastroduodenoscopy, 
colonoscopy, capsule endoscopy, or enteroscopy) findings, ra-
diological imaging study (abdominal computed tomography 
[CT] scan, magnetic resonance imaging, or small bowel series) 
findings, and pathological examination results. The study was 
approved by the institutional review boards of all participating 
hospitals.

2. Measurements

The following demographic information was obtained: patient 
age, sex, family history of inflammatory bowel disease, smok-
ing status, disease characteristics such as location and behavior 
of the disease, presence of perianal fistulas, and surgical or 
other treatment methods used. CD was diagnosed according to 
the Korean diagnostic guidelines for CD.14 Disease location and 
behavior at initial presentation were classified according to the 
Montreal classification.15 The medications used for treatment of 
CD (e.g., azathioprine, corticosteroids, and tumor necrosis factor 
[TNF]-α blocker) were also reviewed. In addition, patients who 
underwent CD-related surgery were identified and the surgery-
free survival rate was calculated. Surgery was defined as any 
major gastrointestinal operation including colectomy and small 
bowel resection. Surgery-free survival was defined as the time 
interval between the diagnosis of CD and the first CD-related 
surgery. 

Patients with CD who showed proximal small bowel involve-
ment were identified to establish whether the involvement 
was associated with involvement of the upper gastrointestinal 
tract. Proximal small bowel involvement was determined by at 
least one of the following small-bowel modalities: small-bowel 
follow-through (SBFT), CT enterography, capsule endoscopy, or 
double-balloon enteroscopy. Patients who did not undergo any 
of the aforementioned imaging modalities were assumed to not 
show proximal small bowel involvement, based on the findings 
of conventional abdominal CT scan. In addition, upper gastro-

intestinal involvement was assessed via endoscopic findings, 
which included mucosal ulceration, cobblestoning, stricture, or 
bowel wall thickening.

3. Statistical analysis

Continuous variables are expressed as mean and standard 
deviation, and categorical variables are expressed as number 
and proportion. Baseline characteristics of patients were com-
pared using the t-test for continuous variables and chi-square 
test for categorical variables. Surgery free-survival according to 
disease location was evaluated via Kaplan–Meier plots and log-
rank tests. To adjust the possible confounding variables, a Cox 
proportional hazards model was used. Additionally, any factors 
that associated CD with upper gastrointestinal involvement were 
analyzed using logistic regression analysis. A p-value <0.05 
was considered statistically significant. All statistical procedures 
were conducted using the statistical software SPSS for Windows 
version 12.0 (SPSS Inc., Chicago, IL, USA), with the exception 
of the survival analysis, which was performed using R software 
version 2.15.3 (R Foundation for Statistical Computing, Vienna, 
Austria).

RESULTS

1. Baseline characteristics of patients

Of the 1,352 patients in the CONNECT study, 23 had insuf-
ficient data about the disease location and were excluded. As a 
result, 1,329 patients were included in this study. Of these, 222 
patients (16.7%) showed proximal small bowel involvement 
(Table 1). The median follow-up duration was 68.2 months (in-
terquartile range [IQR], 9.9 to 104.3 months) and 72.2 months 
(IQR, 25.9 to 104.5 months) in patients with and without proxi-
mal small bowel involvement, respectively. 

Age and sex did not differ between the two groups (proxi-
mal small bowel involvement vs without involvement: age, 
27.5±12.1 years vs 27.7±12.2 years, p=0.768; male, 73.0% vs 
70.0%, p=0.377). Smoking history was more common in the 
proximal small bowel involvement group than without in-
volvement (involvement vs noninvolvement: smoker, 18.9% 
vs 14.2%; non-smoker, 45.5% vs 54.6%; unknown, 35.6% vs 
31.3%; p=0.035). Additionally, disease location depended on the 
presence of proximal small bowel involvement (involvement vs 
noninvolvement: L1, 31.5% vs 21.0%; L2, 2.7% vs 19.2%; L3: 
63.5% vs 59.4%; L4, 2.3% vs 0.3%; p<0.001). Perianal fistula 
was less common at the time of diagnosis in the proximal small 
bowel involvement group than without involvement group 
(20.7% vs 28.3%, p=0.020). Patients with proximal small bowel 
involvement showed a more complicated (stricturing) disease 
behavior than that shown by patients without involvement (in-
volvement vs noninvolvement: B1, 71.6% vs 78.6%; B2, 19.8% 
vs 12.7%; B3, 8.6% vs 8.7%; p=0.020). 
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2. Association between proximal small bowel involvement 
and need for surgery

Surgery-free survival was inferior in patients with proximal 
small bowel involvement compared to that in patients without 
proximal small bowel involvement (10-year surgery-free sur-
vival: 58.4% [95% confidence interval (CI), 51.1% to 66.6%] vs 
67.7% [95% CI, 64.2% to 71.3%], respectively, p<0.001) (Fig. 1).

After adjusting for possible confounding variables, such as 
age, sex, and perianal fistulas, medications including azathio-
prine, corticosteroid, and TNF-α blockers, and upper gastroin-
testinal involvement, proximal small bowel involvement was 
found to be an independent risk factor for surgery after the di-
agnosis of CD (hazard ratio [HR], 1.507; 95% CI, 1.170 to 1.941). 
In addition to proximal small bowel involvement, female sex, 
complicated disease behavior (B2, B3), and use of azathioprine 
were poor prognostic factors in terms of surgery-free survival 

Fig. 1. The surgery-free survival of patients with Crohn’s disease ac-
cording to proximal small bowel involvement.
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Table 1. Baseline Patient and Lesion Characteristics

Variable
Proximal small bowel involvement 

(n=222)
Proximal small bowel noninvolvement 

(n=1,107)
p-value

Age, yr 27.5±12.1 27.7±12.2 0.768 

Male sex 162 (73.0) 775 (70.0) 0.377 

Family history of IBD 0.822 

    Presence  6 (2.7)  24 (2.2)

    Absence 203 (91.4) 1,010 (91.2)

    Unknown  13 (5.9)  73 (6.6) 

Smoking 0.035 

    Smoker  42 (18.9) 157 (14.2)

    Non-smoker 101 (45.5) 604 (54.6)

    Unknown  79 (35.6) 346 (31.3)

Disease location <0.001

    L1 70 (31.5) 233 (21.0)

    L2  6 (2.7) 213 (19.2)

    L3 141 (63.5) 658 (59.4)

    L4  5 (2.3)  3 (0.3)

Upper gastrointestinal involvement 24 (10.8)  76 (6.9) 0.042 

Perianal fistula at diagnosis 46 (20.7)  313 (28.3) 0.020 

Disease behavior 0.020 

    B1 159 (71.6) 870 (78.6)

    B2  44 (19.8) 141 (12.7)

    B3  19 (8.6) 96 (8.7)

Medication

    Azathioprine 156 (70.3) 713 (64.4) 0.094 

    Corticosteroid 135 (60.8) 677 (61.2) 0.923 

    TNF-α blocker  67 (30.2) 310 (28.0) 0.511 

Data are presented as mean±SD or number (%).
IBD, inflammatory bowel disease; L1, ileal location; L2, colonic location; L3, ileocolonic location; L4, proximal disease; B1, non-stricturing, non-
penetrating; B2, stricturing; B3, penetrating; TNF, tumor necrosis factor.
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(female sex: HR, 1.316; 95% CI, 1.051 to 1.647; stricturing be-
havior: HR, 1.373; 95% CI, 1.033 to 1.826; penetrating behav-
ior: HR, 2.114; 95% CI, 1.536 to 2.910; azathioprine: HR, 1.354; 
95% CI, 1.053 to 1.742). 

3. Risk factor for upper gastrointestinal involvement

On univariable analysis, proximal small bowel involvement 
was the only factor associated with upper gastrointestinal in-
volvement (p=0.042). However, smoking history and perianal 
fistula tended to be associated with upper gastrointestinal in-
volvement (p=0.160 and p=0.106, respectively). Multivariate 
analysis also showed a significant relationship between involve-
ment of the proximal small bowel and the upper gastrointestinal 
tract (odds ratio, 1.643; 95% CI, 1.008 to 2.677), while smoking 
history and perianal fistulas did not (Table 2).

DISCUSSION

Clinically, it is important to understand the prognostic factors 

associated with CD-related surgical complications for the man-
agement of patients with CD. It has been shown that early im-
munosuppression, rather than an escalation strategy, may help 
to improve the mucosal healing rate in patients with moderate-
to-severe CD.16 Identification of high-risk patients who would 
require surgical intervention to treat CD-related complications 
will lead to proper use of biologic agents. 

In this study, complicated disease behavior as well as proxi-
mal small bowel involvement was associated with poor surgery-
free survival. In other words, in addition to patients who show 
complicated disease, those with proximal small bowel involve-
ment should be considered as high risk in terms of CD-related 
surgery. Aggressive medical therapy, which is provided to pa-
tients with complicated disease behavior, should also be actively 
considered in patients with proximal small bowel involvement. 
Patients with CD can be risk-stratified based on the two highly 
predictive risk factors identified by our study as follows: (1) 
high risk (demonstrating both complicated disease behavior and 
proximal small bowel involvement); (2) moderate risk (demon-

Table 2. Factors Associated with Upper Gastrointestinal Involvement of Crohn's Disease

Variable No.
Upper gastrointestinal 
involvement, no. (%)

Univariable 
analysis

Multivariable analysis

p-value OR (95% CI) p-value

Age, yr 1,329 NA    0.833 1.004 (0.986–1.022) 0.660 

Sex 0.305

    Male  937 75 (8.0) 1.129 (0.691–1.846) 0.629 

    Female  392 25 (6.4) 1.000 

Family history of IBD 0.961

    Presence  30 2 (6.7)

    Absence 1,213 91 (7.5)

    Unknown  86 7 (8.1)

Smoking 0.160 

    Smoker  199 21 (10.6) 1.541 (0.874–2.716) 0.135 

    Non-smoker  705 46 (6.5) 1.000 

    Unknown  425 33 (7.8) 1.171 (0.733–1.871) 0.509 

Perianal fistula at diagnosis 0.104 

    Presence  360 34 (9.5) 1.485 (0.950–2.323) 0.083 

    Absence  969 66 (6.8) 1.000 

Disease behavior 0.381

    B1 1,029 72 (7.0)

    B2  185 18 (9.7)

    B3  115 10 (8.7)

Proximal small bowel involvement 0.042

    Presence  222 24 (10.8) 1.643 (1.008–2.677) 0.046

    Absence 1,107 76 (6.9) 1.000 

Age, sex, smoking, perianal fistula at diagnosis, and proximal small bowel involvement were included in the multivariable analysis. 
OR, odds ratio; CI, confidence interval; NA, not available; IBD, inflammatory bowel disease; B1, non-stricturing, non-penetrating; B2, stricturing; 
B3, penetrating.
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strating either complicated disease behavior or proximal small 
bowel involvement); and (3) low risk (demonstrating neither 
complicated disease behavior nor proximal small bowel involve-
ment). High, moderate, and low risk categories constituted 63 
(4.7%), 396 (29.8%), and 870 (65.5%) of our study participants, 
respectively. We hope to test and validate the use of this risk 
stratification system in the selection of optimal treatment strate-
gies in a subsequent study.

These findings could help us predict the poor prognostic fac-
tors according to the involvement of the proximal small bowel. 
In a previous study, it was shown that patients with CD who 
showed proximal small bowel involvement had more frequent 
relapse and more chances of requiring surgery.2,17 The main 
cause of the poor prognosis may be extensive disease involve-
ment. In our study, the proportion of ileal involvement (L1 and 
L3) was higher in patients with proximal small bowel involve-
ment than in those without small bowel involvement. Upper 
gastrointestinal involvement was more common in patients 
with proximal small bowel involvement than in those without 
proximal small bowel involvement. More extensive disease may 
lead to more stricturing (B2) and requirement of surgery. How-
ever, the exact pathogenesis of CD in patients showing proximal 
small bowel involvement should be investigated in detail.

The proportion of patients with proximal small bowel in-
volvement was 16.7% in our study, compared to 3.8% in West-
ern countries.17 This result is similar to another Korean study 
that estimated it at 14.1%.18 Genetic or environmental factors 
have been suggested as possible reasons for this discrepancy. 
Previous reports have suggested a difference in the genetic 
susceptibility for inflammatory bowel disease between Asian 
and Western populations.19,20 Considering that compared to 
patients with CD in Western countries, those in Korea show a 
higher proportion of proximal small bowel involvement, proxi-
mal small bowel involvement may have an important role as a 
prognostic indicator in CD and, therefore, should be considered 
in the clinical management of patients with CD.

We also revealed a connection between proximal small bowel 
involvement and upper gastrointestinal involvement. There ap-
pears to be a much more widespread disease burden if proximal 
small bowel involvement is identified via imaging studies such 
as CT scan. Patients with proximal small bowel involvement 
should be evaluated for upper gastrointestinal involvement via 
upper endoscopy. Conversely, patients diagnosed with CD via 
upper gastrointestinal endoscopy should also be assessed for 
proximal small bowel involvement. A precise evaluation of the 
disease extent at the time of the initial diagnosis may help to 
predict the prognosis, including surgery-free survival.

Although this study showed the characteristics and prognosis 
of patients with CD who showed proximal small bowel involve-
ment, from a multicenter nation-wide cohort, it has several 
limitations. First, the cohort was established via retrospective 
review. Although the prescribed treatment plans were largely 

based on established guidelines, a detailed, standardized treat-
ment protocol was not used. Standardization of the treatment 
method and prospective data collection may be necessary to 
reach a definitive conclusion. In addition, several confound-
ing variables including inflammatory markers and nutritional 
status could not be evaluated owing to the retrospective design 
of the study. A future prospective observational study may be 
required to arrive at a definitive conclusion. Second, proximal 
small bowel involvement was not fully evaluated in some pa-
tients. Although most of the patients underwent imaging studies 
for small bowel evaluation including SBFT, CT enterography, 
capsule endoscopy, and double-balloon enteroscopy, those who 
did not undergo any imaging study were assumed to not show 
proximal small bowel involvement, based on the findings of 
conventional abdominal CT scan. Third, we did not assess the 
quality of life of patients who underwent surgery. Compared 
to a relatively simple surgery, extensive bowel resection and 
repeat surgeries may worsen the quality of life. Therefore, the 
prognosis of patients who undergo extensive surgery and those 
who undergo simple surgery should not be equated. Although 
we demonstrated that patients with proximal small bowel in-
volvement had inferior surgery-free survival, the quality of life 
of these patients should be assessed in a future study. Fourth, 
although we captured an important disease phenomenon, we 
were unable to offer a plausible explanation for it. We failed to 
clarify whether the extent of the disease or the different biologi-
cal characteristics of patients with and without proximal small 
bowel involvement should garner greater concern.3 The mecha-
nism underlying the poor surgery-free survival in patients with 
proximal small bowel involvement should be explored.

Despite these limitations, our multicenter nationwide cohort 
data provided a better understanding of the clinical character-
istics and prognosis of Korean patients with CD who showed 
proximal small bowel involvement, which was a poor prognos-
tic factor for surgery-free survival. Upper endoscopy is highly 
warranted for the evaluation of disease location and prognosis 
of patients with CD.
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