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Background/Aims: In some cases, chronic diarrhea is
unexplained, and small bowel disorders may be one of the
causes. The aim of this study was to assess the diagnostic
yield and clinical impact of video capsule endoscopy (VCE) in
patients with chronic diarrhea. Methods: We retrospectively
analyzed records from October 2002 to August 2013 in the
VCE nationwide database registry (n=2,964). Ninety-one
patients from 15 medical centers (60 males and 31 females;
mean age, 47±19 years) were evaluated for VCE as a result
of chronic diarrhea. Results: The duration of chronic diarrhea was 8.3±14.7 months. The positive diagnostic yield of
VCE was 42.9% (39/91). However, 15.4% (14/91) exhibited
an inconsistent result, and 41.8% (38/91) were negative.
Abnormal findings consistent with chronic diarrhea included
erosions/aphthous ulcers (19.8%), ulcers (17.6%), mucosal
erythema (3.3%), edema (1.1%), and luminal narrowing
(1.1%). The most common diagnoses were functional diarrhea associated with irritable bowel syndrome in 37 patients
(40.7%) and Crohn’s disease in 18 patients (19.8%). After
VCE examination, the diagnosis was changed in 34.1% of
the patients (31/91). Hematochezia (odds ratio [OR], 8.802;
95% confidence interval [CI], 2.126 to 36.441) and hypoalbuminemia (OR, 4.811; 95% CI, 1.241 to 18.655) are predictive factors of a positive diagnostic yield. Conclusions: VCE
had a favorable diagnostic yield and clinical impact on the

management of patients with chronic diarrhea. (Gut Liver
2017;11:253-260)
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INTRODUCTION
Chronic diarrhea is defined as an increase in stool frequency
and decrease in stool consistency for more than 4 weeks. It can
be divided into three basic categories: watery, fatty, and inflammatory. Watery diarrhea is subdivided into osmotic, secretory,
and functional. Fatty diarrhea is excess gas, steatorrhea and/or
weight loss. Inflammatory diarrhea is Crohn’s disease or ulcerative colitis.1 Small intestinal diseases are a common, though
often overlooked cause of chronic diarrhea. Approximately 1%
of the Caucasian population is affected by celiac disease and a
substantial portion of children living in poverty in the developing world are affected by environmental enteropathy.2
The main indications for small bowel video capsule endoscopy (VCE) are obscure gastrointestinal (GI) bleeding, suspected
Crohn’s disease, small bowel tumors, enteropathy induced by
nonsteroidal anti-inflammatory drugs (NSAIDs), portal hypertensive enteropathy, celiac disease, unexplained iron deficiency
anemia (IDA), and so forth.3 Most studies by VCE have been
focused on obscure GI bleeding and abdominal pain.4-7 In the
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past, one small study (n=20) revealed low diagnostic yield for
the evaluation of patients with chronic abdominal pain and did
not show any significant clinical value for diagnosing chronic
abdominal pain.4 However, a recent large study (n=243) showed
increased diagnostic yield (23.0%) of patients with chronic abdominal pain.6
However, it is increasingly used in other indications. Chronic
diarrhea is sometimes unexplained, and small bowel disorder
can be one of the causes. Small bowel disease such as Crohn’s
disease is an important cause for the evaluation of chronic diarrhea. To date, there have been few studies8,9 for the diagnostic
role of VCE in patients with chronic diarrhea. Therefore, the aim
of this study was to evaluate diagnostic yield and clinical impact of VCE patients in Korea.

MATERIALS AND METHODS
1. Patients
We retrospectively analyzed records from October 2002 to
August 2013 in the VCE nationwide database registry. In Capsule Endoscopy Nationwide Database Registry (CAPENTRY)
(n=2,964), the reasons for VCE included obscure GI bleeding,
Crohn’s disease, small bowel tumor, unexplained abdominal
pain, chronic diarrhea, ulcerative colitis, ischemic enteritis,
Behçet’s disease, cancer, unknown origin of weight loss, and
protein losing enteropathy. Among them, patients with chronic
diarrhea were 123 patients. After excluding insufficient data
(n=32), a total of 91 patients with chronic diarrhea of more
than 1 month were included (Fig. 1). All data were collected
from 15 medical centers. The data collected included clinical
features of age, gender, body mass index (BMI), duration of diarrhea, weight loss, abdominal pain, hematochezia, underlying
disease such as diabetes mellitus or thyroid disorder, drug history (NSAIDs, aspirin, anticoagulant, and steroid), previous VCE
examination (upper endoscopy and colonoscopy), laboratory
findings (hemoglobin level, erythrocyte sedimentation rate [ESR],

C-reactive protein [CRP], and albumin), radiologic findings,
pathologic findings, and treatment outcomes. Use of prokinetics,
antibiotics within 2 months, or laxatives was excluded. Primary
outcome was diagnostic yield of clinically significant positive
findings. Secondary outcome was clinical impact of decisionmaking treatment plan.
2. VCE factors
A total of 72 patients (79.1%) underwent VCE by PillCamTM
(SB1 and SB2; Given Imaging, Yokneam, Israel) whereas 19
patients (20.2%) underwent VCE by MirocamTM (IntroMedic Co.,
Ltd., Seoul, Korea). Battery duration mean time was 556.1±160.1
minutes, gastric emptying mean time was 39.8±47.4 minutes,
and small bowel transit mean time was 323.9±136.4 minutes.
Cecal complete rate was 82.4% (75/91) and capsule retention
rate was 1.1% (1/91) in a patient with Crohn’s disease. Bowel
preparation methods were PEG 2 L in 48 (52.7%), nothing per
oral in 18 (19.8%), PEG 4 L in 17 (18.7%), and so forth. Bowel
preparation was excellent in 25 (27.5%), and good in 46 (50.5%).
Even though bowel preparation was fair in 12 (13.2%), and poor
in eight patients (8.8%), it did not mean inconsistent results.
3. Statistics
Data were represented as mean±standard deviation for continuous variables and number (%) for categorical data. Statistical analysis was performed using Student t-test, chi-square test,
and Fisher exact test. Multiple logistic regression analysis was
used to identify risk factors for positive diagnostic yields and
effect estimates are presented as odds ratio (OR) and 95% confidence interval (CI). The data were analyzed using SPSS for Windows version 18.0 (SPSS Inc., Chicago, IL, USA), and p-value
<0.05 was considered significant.
4. Ethics statement
The Institutional Review Board of Jeju National University
Hospital approved the study protocol (IRB number: 2013-10-

2,694 Database

123 Chronic diarrhea
Exclusion

32 Insufficient data

91 Chronic diarrhea

39 (42.9%)
Positive

14 (15.4%)
Inconsistent

38 (41.8%)
Negative

Fig. 1. Flow chart of chronic diarrhea according to the results.
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008). Written informed consent was not required because this
was a retrospective chart-review study.

Table 1. Baseline Patient Characteristics of 91 Patients
Variable

Value

Age, yr

RESULTS
1. Demographic characteristics of patients

47±19 (14–83)

Male:female

60 (65.9):31 (34.1)

BMI, kg/m2

20.9±3.1

Duration of chronic diarrhea, mo

A total of 91 patients (60 males and 31 females; mean age,
47±19 year) were evaluated. The average duration of diarrhea
was 8.3±14.7 months (range, 1 to 120 months). Significant
baseline characteristics include: 56% with weight loss, 69.2%
with abdominal pain and 15.4% with hematochezia (Table 1).
Drug history was not remarkable. Prior to VCE, patients underwent colonoscopy (81.3%) and abdominopelvic computed
tomography (57.1%). Anemia is defined as hemoglobin levels
<12.0 g/dL in women and <13.0 g/dL in men according to the
World Health Organization (WHO).10 Anemia was found in
40.7% (37/91). ESR and CRP levels were increased in 24.2%
and 28.6%, respectively. Positive inflammatory markers were
defined as an increase in leukocytes (>10,000/mm3) or CRP (≥0.4
mg/dL). Hypoalbuminemia (albumin <3.0 g/dL) was found in
16.5 % of patients (15/91).

8.3±14.7 (1–120)

Weight loss

51 (56)

Abdominal pain

63 (69.2)

Hematochezia

14 (15.4)

Diabetes mellitus

5 (5.5)

Thyroid disorder

0

Drug history
NSAIDs

2 (2.2)

Aspirin

3 (3.3)

Anticoagulant

1 (1.1)

Steroid

2 (2.2)

Prior VCE exam

2. Diagnostic yield and positive findings of VCE
The positive diagnostic yield of VCE was 42.9% (39/91).
However, 15.4% (14/91) showed inconsistent result, and 41.8%
(38/91) were negative (Fig. 1). Abnormal findings consistent
with chronic diarrhea include erosions/aphthous ulcers (19.8%),
ulcers (17.6%), mucosal erythema (3.3%), edema (1.1%), and
luminal narrowing (1.1%). Although nonneoplastic polyp (6.6%),
angiodysplasia (5.5%), submucosal tumor (4.4%), and diverticulum (1.1%) were found, they were inconsistent with chronic
diarrhea (Fig. 2).
Prior to VCE examination, 42 patients (46.2%) showed normal findings. The second most common pre-VCE diagnosis had
17 suspected and 11 established Crohn’s disease in 28 patients
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Upper endoscopy

68 (74.7)

Colonoscopy

74 (81.3)

Abdominopelvic CT

52 (57.1)

Small bowel series

18 (19.8)

Double balloon enteroscopy

2 (2.2)

Anemia*

37 (40.7)

WBC >10,000/mm3

4 (4.4)

ESR >20 mm/hr

22 (24.2)

CRP ≥0.4 mg/dL

26 (28.6)

Positive inflammatory markers

28 (30.8)

Albumin <3.0 g/dL

15 (16.5)

Data are presented as mean±SD (range) or number (%).
BMI, body mass index; NSAIDs, nonsteroidal anti-inflammatory
drugs; VCE, video capsule endoscopy; CT, computed tomography;
WBC, white blood cell; ESR, erythrocyte sedimentation rate; CRP,
C-reactive protein.
*Male, hemoglobin <13.0 g/dL; female, hemoglobin <12.0 g/dL.

Normal

38.5

Erosion or aphthous ulcer

19.8

Ulcer

17.6

Nonneoplastic polyp

6.6

Angiodysplasia

5.5

Submucosal tumor

4.4

Mucosal erythema

3.3

Mucosal edema

1.1

Luminal narrowing

1.1

Diveriticulum

1.1
0

5

10

15

20

25

30

35

40 (%)

Fig. 2. Positive, inconsistent and negative video capsule endoscopy findings of chronic diarrhea (black bar, positive; gray bar, inconsistent; white
bar, negative).
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(30.8%), intestinal tuberculosis in eight (8.8%), enteritis in two
(2.2%), and so forth. However, most common post-VCE diagnoses were functional diarrhea associated with irritable bowel syndrome in 37 (40.7%) and Crohn’s disease in 18 patients (19.8%).
Eosinophilic enteritis in five (5.5%), small bowel tumor in four
(4.4%), intestinal tuberculosis in two (2.2%), NSAIDs-induced
enteropathy in two (2.2%), Behçet’s disease in one (1.1%), celiac disease in one (1.1%), and HIV enteropathy in one patient

Table 2. Final Diagnosis and Video Capsule Endoscopy Findings in
Patients with Chronic Diarrhea
Final diagnosis

No. (%)

VCE findings

Irritable bowel syndrome

37 (40.7)

Normal

Crohn’s disease

18 (19.8)

Erosion/aphthous ulcer (9)
Ulcer (7)
Mucosal nodularity (4)
Luminal narrowing (2)
Blood in the lumen (1)
Mucosal hemorrhage (1)
Ulcerative mass (1)
Mucosal edema (1)

Eosinophilic enteritis

5 (5.5)

Erosion/aphthous ulcer (2)
Mucosal erythema (2)
Ulcer (1)
Mucosal congestion (1)

Small bowel tumor

4 (4.4)

Submucosal mass (4)

Erosive enteropathy

2 (2.2)

Ulcer (1)
Erosion/aphthous ulcer (1)
Mucosal edema (1)

Intestinal tuberculosis

2 (2.2)

Erosion/aphthous ulcer (1)

NSAIDs-induced

2 (2.2)

Erosion/aphthous ulcer (1)

Behçet’s disease

1 (1.1)

Ulcer (1)

Celiac disease

1 (1.1)

HIV-induced enteropathy

1 (1.1)

Mucosal erythema (1)

Protein-losing enteropathy

1 (1.1)

Mucosal edema, severe (1)

Collagenous colitis

1 (1.1)

Mucosal erythema (1)

Henoch-Schönlein purpura

1 (1.1)

Ulcer (1)

Autoimmune enteritis

1 (1.1)

Ulcer (1)

Nonspecific enteritis

2 (2.2)

Ulcer (1)

Normal (1)
enteropathy
Erosion/aphthous ulcer (1)
Erosion/aphthous ulcer (1)
Mucosal edema (1)

Erosion/aphthous ulcer (1)

(1.1%) were also found. Final diagnoses and VCE findings were
demonstrated in Table 2. Among patients with positive findings,
Crohn’s disease was the most common. Pathologic confirmation
was done in 10 patients (11.1%).
After VCE examination, the diagnosis was changed in 34.1%
of patients (31/91) and 70.3% of patients (64/91) underwent
medical treatment. The change of final diagnosis according
to VCE findings was shown in Fig. 3. A total of 31 cases with
pre-VCE diagnoses included irritable bowel syndrome (n=11),
suspected Crohn’s disease (n=11), suspected intestinal tuberculosis (n=6), necrotizing enteritis (n=1), celiac disease (n=1), and
chronic diarrhea with rectal bleeding (n=1).
3. Factors analysis associated with positive diagnostic
yields of VCE
Comparison of clinical characteristics between positive and
inconsistent or negative VCE results groups is shown in Table
3. There were no significant differences in age, gender, BMI,
weight loss, presence of abdominal pain, anemia, and positive
inflammatory markers. In addition, bowel preparation quality
and the sort of device were not significantly different between
the two groups. However, duration of chronic diarrhea had a
tendency toward increased duration in positive results group
than in inconsistent or negative results group (10.4±20.3 vs
6.6±8.0, p=0.088). Hematochezia (28.2% vs 5.8%, p=0.006)
and hypoalbuminemia (albumin <3.0 g/dL; 25.6% vs 9.6%,
p=0.050) were more remarkable for positive results group than
inconsistent or negative results group, respectively. According
to multiple logistic regression analysis for risk factors of positive diagnostic yield after adjusting for age, gender, weight loss,
abdominal pain, anemia and positive inflammatory markers,
hematochezia (OR, 8.802; 95% CI, 2.126 to 36.441), and hypoalbuminemia (OR, 4.811; 95% CI, 1.241 to 18.655) are independent risk factors for predicting positive diagnostic yield (Table 4).
4. Clinical characteristics and VCE findings of Crohn’s
disease
Clinical characteristics and VCE findings of 18 patients with
Crohn’s disease after VCE examination were summarized in
Table 5. Among them, pre-VCE diagnosis was found in 11
with established Crohn’s disease, six suspected Crohn’s disease,
and one necrotizing enteritis. Most patients had symptoms of
abdominal pain and weight loss. One-third (n=6) of suspected
Crohn’s disease was confirmed as Crohn’s disease after VCE
examination. Therefore, VCE is very useful for confirmation of
suspected Crohn’s disease after examination of small bowel. Fig. 4
demonstrated a suspected Crohn’s disease case (Table 5. No. 17)
with VCE confirmation of Crohn’s disease.

Mucosal edema (1)
With the exception of irritable bowel syndrome, this table indicated
positive video capsule endoscopy findings.
VCE, video capsule endoscopy; NSAIDs, nonsteroidal anti-inflammatory drugs; HIV, human immunodeficiency virus.

DISCUSSION
Most studies by VCE have been focused on obscure GI bleed-
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11 Irritable bowel syndrome

5 Small bowel erosion/ulcer
1 Small bowel polyp
2 Small bowel tumor
1 NSAIDs-induced enteropathy
1 Eosinophilic enteritis
1 Autoimmune enteritis

11 Suspected CD

5 Irritable bowel syndrome
2 Eosinophilic enteritis
1 Eosinophilic colitis
1 Yersinia enterocolitis
1 Ileitis
1 Dumping syndrome due to subtotal gastrectomy

6 Suspected intestinal Tbc

4 Irritable bowel syndrome
1 Protein-losing enteropathy
1 Celiac disease

1 Necrotizing enteritis

1 Crohn's disase

1 Celiac disease

1 Small bowel tumor

1 Chronic diarrhea with
rectal bleeding

1 Small bowel erosion
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Fig. 3. Changes in diagnosis before
and after video capsule endoscopy.
NSAIDs, nonsteroidal anti-inflammatory drugs; CD, Crohn’s disease;
Tbc, tuberculosis.

Table 3. Comparison of Clinical Characteristics between the Positive Result and Inconsistent or Negative Video Capsule Endoscopy Result Groups

Age, yr

Positive results (n=39)

Inconsistent or negative results (n=52)

p-value

46±19

49±19

0.823

Gender

0.825

Male

25 (64.1)

35 (67.3)

Female

14 (35.9)

17 (32.7)

2

BMI, kg/m

21.3±2.9

20.6±3.3

0.660

Duration of chronic diarrhea, mo

10.4±20.3

6.6±8.0

0.088

Weight loss

22 (57.9)

29 (56.9)

1.000

Abdominal pain

28 (71.8)

35 (67.3)

0.819

Hematochezia

11 (28.2)

3 (5.8)

0.006

Anemia*

18 (46.2)

19 (46.5)

0.394

Positive inflammatory markers

15 (38.5)

13 (25.0)

0.251

Albumin <3.0 g/dL

10 (25.6)

5 (9.6)

0.050

Adequate bowel preparation (excellent/good)

33 (84.6)

38 (73.1)

0.188

Device of VCE

0.333

PillCam by given imaging

29 (74.4)

43 (82.7)

Miro by introdedic

10 (25.6)

9 (17.3)

Data are presented as mean±SD or number (%).
BMI, body mass index; VCE, video capsule endoscopy.
*Male, hemoglobin <13.0 g/dL; female, hemoglobin <12.0 g/dL.

ing. The role of VCE in the assessment of other nonbleeding
indications and particularly in patients with chronic diarrhea
is uncertain.11 Therefore, the aim of this study is to explain the
diagnostic yield and clinical impact of VCE in patients with
chronic diarrhea. According to a previous study, the diagnos-

tic yield of VCE in patients with chronic diarrhea was lower
compared to obscure GI bleeding (25% vs 52%, respectively,
p=0.013; CI, 1.33 to 7.83).12 In our study, the positive diagnostic
yield of VCE was 42.9% (39/91). This study showed higher diagnostic yield compared with previous report (42.9% vs 25.0%).
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Table 4. Multiple Logistic Regression Analysis for Risk Factors of Positive Diagnostic Yields
OR

95% CI

p-value

Weight loss

0.708

0.265–1.889

0.491

Abdominal pain

1.012

0.311–3.293

0.985

Hematochezia

8.802

2.126–36.441

0.003

Anemia

1.271

0.450–3.587

0.650

Positive inflammatory markers

1.502

0.524–4.310

0.449

Albumin <3.0 g/dL

4.811

1.241–18.655

0.023

Logistic analysis: adjusted for age, gender, weight loss, abdominal pain, anemia and positive inflammatory markers.
OR, odds ratio; CI, confidence interval.

Table 5. Clinical Characteristics and Video Capsule Endoscopy Findings of 18 Patients with Crohn’s Disease
Case Age,
Duration BMI, Abdominal
Sex
no. yr
pain
of Sx, mo kg/m2

Laboratory findings

Weight
loss,
kg

Hb,
g/dL

WBC,
/mm3

ESR,
mm/hr

CRP, Albumin,
mg/dL
g/dL

Pre-VCE Dx

Positive
VCE
findings

1

44

M

2

23.7

Yes

Yes (10)

12.7

9,600

96

3.37

4.2

Established CD

Yes

2

16

M

3

16.4

Yes

Yes (6)

10.0

7,200

102

9.62

2.9

Established CD

Yes

3

26

M

3

17.4

Yes

Yes (7)

10.6

7,900

74

1.16

2.4

Established CD

Yes

4

47

F

8

18.7

Yes

Yes (8)

10.5

4,800

23

0.62

3.0

Suspected CD

Yes

5

21

M

2

18.5

Yes

Yes (8)

15.3

7,600

4

0.01

4.8

Established CD

No

6

17

M

1

22.9

Yes

Yes (3)

14.9

4,100

3

0.19

4.4

Established CD

No

7

36

M

1

19.3

Yes

Yes (5)

12.7

7,400

13

3.00

3.5

Established CD

Yes

8

80

M

4

20.8

Yes

Yes (5)

10.1

7,800

40

7.10

2.3

Necrotizing enteritis

Yes

9

57

M

12

23.0

Yes

Yes (5)

14.7

4,300

23

0.10

3.5

Suspected CD

Yes

10

71

F

2

23.7

Yes

No

10.4

7,800

26

0.09

3.4

Suspected CD

Yes

11

17

M

6

19.0

Yes

Yes (12)

11.9

9,200

NA

3.90

4.2

Established CD

Yes

12

23

M

13

24.8

Yes

Yes (14)

11.0

6,300

2

0.10

4.9

Established CD

Yes

13

30

M

1

17.6

Yes

Yes (7)

14.8

7,800

NA

0.20

3.9

Established CD

Yes

14

16

M

2

20.3

Yes

No

12.9

14,500

NA

1.90

3.5

Established CD

Yes

15

30

M

8

20.0

Yes

No

15.1

5,600

6

0.10

4.0

Suspected CD

Yes

16

27

M

5

23.9

No

Yes (1)

16.0

9,800

12

0.03

3.9

Suspected CD

Yes

9.0

7,640

NA

0.03

3.7

Suspected CD

Yes

11.6

5,470

37

0.71

4.2

Established CD

Yes

17

68

M

9

17.8

No

Yes (4)

18

35

M

36

23.5

Yes

No

Sx, symptom; BMI, body mass index; Hb, hemoglobin; WBC, white blood cell; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; VCE,
video capsule endoscopy; Dx, diagnosis; M, male; CD, Crohn’s disease; F, female; NA, not applicable.

A study regarding diagnostic tools in the evaluation of nonbleeding indications (n=165) showed the most common indications of VCE were chronic abdominal pain alone (n=33) or combined with chronic diarrhea (n=31) and chronic diarrhea alone
(n=30).13 VCE findings were positive, suspicious and negative in
73 (44.2%), 13 (7.9%), and 79 (47.9%) patients, respectively. The
diagnostic yields was as follows: celiac disease (100%, 10/10),
suspected Crohn’s disease (83.3%, 5/6), chronic abdominal pain
and chronic diarrhea (41.9%, 13/31), established Crohn’s disease
(33.3%, 2/6), chronic diarrhea alone (26.7%, 8/30), chronic abdominal pain alone (24.2%, 8/33) and other indications (23.1%,
3/13) (p<0.005). Therefore, VCE is a useful tool in the evaluation
of patients with nonbleeding indications. In addition, the out-

come of most patients with negative findings was excellent.
In the present study, 40.7% (37/91) of patients with chronic
diarrhea were ultimately diagnosed with irritable bowel syndrome. Even though VCE has no role in the diagnosis of irritable bowel syndrome, it has potential impact for the differential
diagnosis of small bowel disease. Inconsistent results such as
nonneoplastic polyp (6.6%), angiodysplasia (5.5%), and diverticulum (1.1%) were not associated with chronic diarrhea and
should be interpreted with caution. Secondly, the most common
cause of chronic diarrhea in considering evaluation for small
bowel was Crohn’s disease (19.8%). The most common positive
findings were erosions or aphthous ulcers (19.8%), ulcers (17.6%),
mucosal erythema (3.3%), edema (1.1%), and luminal narrow-
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Fig. 4. Video capsule endoscopy (VCE) findings of a 68-year-old male who had chronic diarrhea for 9 months with a 4-kg weight loss. Pre-VCE
examinations via upper endoscopy and colonoscopy were negative, including abdominopelvic computed tomography findings (A). However, VCE
indicated multiple ulcers with a cobblestone appearance from the mid-jejunum to proximal ileum (B, C). This case demonstrated a VCE confirmation of chronic diarrhea as a result of Crohn’s disease.

ing (1.1%), which were mostly suggestive of Crohn’s disease. On
the contrary, some suspected Crohn’s diseases were found to be
normal after VCE examination. This result was similar to a previous report as 12.5% of patients who underwent VCE (n=109)
had Crohn’s disease, among all who had diarrhea (n=8).14 VCE
could diagnose small bowel Crohn’s disease in nearly one third
of patients with symptoms of Crohn’s inconclusive diagnosis
by conventional methods.15 In this study, six suspected Crohn’s
disease were ultimately diagnosed with Crohn’s disease, which
was one third of 18 Crohn’s disease cases. Therefore, VCE is the
most accurate diagnostic tool for detecting mucosal lesions in
suspected or established Crohn’s disease, according the 2015
Korean guidelines (strong recommendations, low quality evidence).16 In our study, one patient with capsule retention had
Crohn’s disease.
Some diagnoses (34.1%, 31/91) were changed according to
Fig. 3. Most commonly suspected of chronic diarrhea before
VCE examination were irritable bowel syndrome, Crohn’s disease, and intestinal tuberculosis in this study. However, approximately one-third (34.1%, 31/91) of diagnoses were changed
following VCE examination. Therefore, VCE has a useful role in
evaluating and confirming the etiology of patients with chronic
diarrhea.
We analyzed factors associated with positive diagnostic yield
of VCE. Interestingly, hematochezia (OR, 8.802; 95% CI, 2.126
to 36.441), and hypoalbuminemia (OR, 4.811; 95% CI, 1.241 to
18.655) are remarkable independent risk factors for predicting
positive diagnostic yield according to multiple logistic regression analysis. However, weight loss, abdominal pain, anemia
and positive inflammatory markers were not significant. These
results were different from previous studies regarding chronic
abdominal pain.9,17
Our study has some limitations. First, it was a retrospective
study with various institutes; therefore, some laboratory data
were not sufficient for analysis. Significant interobserver variability might exist among the gastroenterologists. The final

diagnoses were also heterogeneous, it was difficult to analyze.
Second, the patients included may have selection bias, because
VCE was not covered by insurance during the study period
(October 2002 to August 2013). Therefore, patients might have
been enrolled for VCE evaluation of chronic diarrhea based on
their ability to pay. Third, the period of study is too long for adequate results. Sample size may be too small to evaluate the diagnostic yield of VCE. However, this study has value as the first
multicenter study regarding diagnostic yield and clinical impact
of VCE in patients with chronic diarrhea based on CAPENTRY
in Korea.
In conclusions, these results suggest that VCE can be helpful
in patients suffering from chronic diarrhea that cannot be explained by established examinations. Overall, the positive diagnostic yield of VCE was 42.9%. After VCE, the previous diagnosis was changed in 34.1% patients (31/91). Among patients with
positive findings, Crohn’s disease was the most common. VCE
had favorable diagnostic yield and clinical impact in patients
with chronic diarrhea. Due to the small sample size and lengthy
study period, further study is recommended with larger sample
and shorter study period for confirmation of results.
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