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Abstract

Objective: Small bowel ulcers are rare. However, the diagnosis rates have increased with the introduction of capsule endoscopy into clinical use. Etiology 
includes infectious, inflammatory, malignant, and vasculitic diseases and drugs. The aim of this study is to evaluate the clinical features of patients with small 
bowel ulcers who have undergone CE for any reason.
Methods: The data of 178 cases who underwent capsule endoscopy in our clinic between 2005 and 2010 were analyzed retrospectively. Demographic and clini-
cal features of cases with benign ulcers in the small intestine were evaluated. In patients with ulcers in the small intestine, either double balloon enteroscopy was 
performed or operated.
Results: A total of 24 patients (13.7%) had benign small bowel ulcers other than the bulbus. The mean age of the patients was 45.2 ± 19 years (18-84) and 13 
(54%) were male. The reasons for requesting capsule endoscopy were Crohn’s disease suspicion in only 3, abdominal pain in 1, and bleeding of unknown origin 
in the others. The cause could not be determined in 9 patients (37.5%). Four of the patients were using acetylsalicylic acid and Coumadin due to ischemic heart 
disease. Four patients were diagnosed with Crohn’s disease. Four patients were followed up with the diagnosis of nonspecific ulcer after surgery. One patient 
was operated for stenosis with the diagnosis of ulcerous jejunoileitis developed on the basis of gluten enteropathy. Although 1 patient did not use nonsteroidal 
anti-inflammatory drugs, he was diagnosed with diaphragm disease and followed up with biopsy material taken during double-balloon enteroscopy. Six (25%) 
patients who revealed multıpl ulcers had Crohn disease or history of ASA. In 4 (16%) patients, stenosis developed due to ulceration in the small intestine.
Conclusion: In one-third of small bowel ulcers, the cause may not be determined. The most common etiologic causes are Crohn’s disease and aspirin use, and 
ulcers are multiple in one-fourth of the patients.
Keywords: Capsule endoscopy, Crohn’s disease, small bowel ulcer

INTRODUCTION
Small bowel ulcers are generally rare; its incidence is approximately 40-50 per 100 000 patient-years. There is a slight preponderance in the young 
male population, with a median age at diagnosis of 50 years. The diagnosis is usually made when there are complications such as intestinal obstruc-
tion (50%), bleeding (22%), and perforation (10%), which are the general presentations of small intestinal ulcers.1 Ulcers are usually located in the 
distal ileum, within 100 cm of the ileocecal valve.2

Capsule endoscopy (CE) is generally preferred as the first diagnostic test when small intestine examination is considered because it is noninvasive, 
is well tolerated, and can display the entire small intestine.3 Capsule endoscopy is widely used in the evaluation of gastrointestinal bleeding, iron 
deficiency anemia, chronic abdominal pain and malabsorption syndromes such as suspected and known Crohn’s disease and celiac disease.4 With 
the introduction of CE into clinical use, the rate of diagnosis of small bowel ulcers has increased. Capsule endoscopy detect ulcers in smaller size 
in the small intestine compared to push enteroscopy and small bowel radiography.5-7

The most common causes of small bowel examination are chronic anemia, gastrointestinal bleeding, and chronic abdominal pain.8 Approximately 
5%-10% of patients with gastrointestinal bleeding do not have a defined source with a standard endoscopic and radiographic evaluation.9-12 In 
approximately 75% of these patients, the source is in the small intestine.13-16 The aim of this study is to evaluate the clinical features of patients with 
small bowel ulcers who have undergone CE for any reason.

METHODS
The data of 176 cases who underwent CE in our clinic between 2005 and 2010 were analyzed retrospectively. Demographic and clinical features 
of cases with benign ulcers in the small intestine were evaluated.
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The local ethics committee approved this retrospective study on 
March 9, 2013 (no. 2013/429-987), and all participants signed an 
informed consent form before the CE procedure.

Capsule endoscopy was performed with PillCam™. The review was 
analyzed by a single person (FA). An average of 14 hours of footage 
was taken.

In patients with ulcers in the small intestine, either double balloon 
enteroscopy was performed or operated. Kolmogorov–Smirnov 
(n > 50) and skewness–kurtosis tests were used to check whether the 
continuous measurements in the study were normally distributed, and 
because the measurements were normally distributed, parametric tests 
were applied. Descriptive statistics for the variables in the study are 
expressed as mean, SD, minimum, maximum, number, and percent. 
The “independent t-test” was used to compare continuous measure-
ments according to “categorical groups.” The chi-square test was used 
to determine the relationships between categorical variables. The sta-
tistical significance level was taken as 5% in the calculations, and the 
Statistical Package for Social Sciences (SPSS, IBM, Armonk, NY, 
USA) program was used for analysis.

RESULTS
One hundred seventy-eight patients were included in the study. A total 
of 110 (61.8%) of the patients were male. The mean age of the patients 
was 45.2 ± 19 years (18-84 years). While the rate of small bowel ulcer 
was 13.7%, the rate of extra-small bowel lesion was 10.1%. Table 1 
shows the age distribution and ulcer rates of the patients.

Gastric transit time was 42.07 ± 52.82 minutes, small intestine tran-
sit time was 4.74 ± 1.58 hours, and all capsules reached the cecum. 
Gastric transit time in patients with and without small bowel ulcer, 
respectively, was 71.83 ± 100.72 minutes and 37.07 ± 37.98 minutes 
(P = .03), and transit times were found to be 4.86 ± 1.07 and 4.73 ± 
1.61 hours (P = .806) in patients with and without ulcers, respectively. 
Table 1 shows the distribution of patients according to age groups and 
lesions detected in the small intestine.

The reasons for requesting CE were suspicion of Crohn’s disease 
in 3 patients, abdominal pain in 1 patient, and bleeding of unknown 
origin in the others. The cause could not be determined in 9 patients 
(37.5%). Four of the patients were using acetylsalicylic acid (ASA) and 
Coumadin due to ischemic heart disease. Four patients were diagnosed 
with Crohn’s disease. Four patients were followed up with the diag-
nosis of nonspecific ulcers after surgery. One patient was operated for 
stenosis with the diagnosis of ulcerous jejunoileitis developed on the 
basis of gluten enteropathy. Although there was no nonsteroidal anti-
inflammatory drug (NSAID) use in 1 patient, he was diagnosed with 
diaphragm disease and followed up with biopsy material taken during 
DBE. Six (25%) patients with multiple ulcers had ASA use or Crohn’s 

disease. In 4 (16%) patients, stenosis developed due to ulceration in the 
small intestine. In Table 2, ulcer etiologies of patients with small bowel 
ulcers are indicated.

Comorbidity was found in 33.1% of the patients included in the study 
(Figure 1).

When comparing the patients with inflammatory bowel (IB) ulcer 
detected in CE and those who were not detected in terms of age, gen-
der, obscure bleeding status, presence of portal hypertension (PHT), 
comorbidity status, diagnosis that constitutes an indication for CE, 
and presence of active blood, a statistically significant correlation was 
observed between the age distribution of the patients and the presence 
of small bowel ulcers (P < .05), and more small bowel ulcers were 
found in people under the age of 70 years. Similarly, small bowel ulcers 
were not detected in any of the 25 patients with PHT findings (P < .05). 
Table 3 shows the comparison of the variables according to the small 
bowel ulcer status of the patients.

DISCUSSION
Small bowel ulcers are often associated with inflammatory bowel dis-
ease, especially Crohn’s disease, but many etiologies should be con-
sidered in the differential diagnosis.17 These include the toxic effects 
of drugs such as NSAIDs, minor nonspecific inflammatory conditions, 
infections, systemic or vascular diseases, and genetic diseases. Neither 
endoscopic images containing scoring systems nor inflammatory mark-
ers such as fecal calprotectin are specific for diagnosis.18-20 Histology 
may provide a diagnostic clue but not always definitively. Therefore, 

MAIN POINTS

• Capsule endoscopy is beneficial to evaluate the etiology of small bowel 
ulcers.

• Most common etiologies of benign small bowel ulcers were related to 
drug and Crohn’s disease.

• Despite all investigations, in one-third of the small bowel ulcers, the 
cause may remain undetermined.

Table 1. Distribution of Patients According to Age Groups and Lesions 
Detected in the Small Intestine

N %
Age group <70 135 75.8

>70 43 24.2
Sex Female 68 38.2

Male 110 61.8
Small bowel ulcer Absent 154 86.5

Present 24 13.5
Nonsmall bowel lesion SB lesion 124 89.9

Non-SM lesion 14 10.1
Lesion localization Proximal 36 26.3

Middle 36 26.3
Distal 29 21.2
Jejunum + ileum 22 16.1
Stomach 4 2.9
Colon 6 4.4
Choledoch 1 0.7
Bulbus 3 2.2

SB: small bowel. Non-SB; non small bowel.

Table 2. Ulcer Etiology in Patients with Small Bowel Ulcers
N %

Nonspecific with surgery 4 16.7
Acetylsalicylic acid –Coumadin 4 16.7
Amyloidosis 1 4.2
Crohn’s disease 4 16.7
Ulcerative jejunoileitis 1 4.2
Diaphragm—idiopathic 1 4.2
Cause unknown 9 37.5
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demographics, clinical presentation, imaging, laboratory tests, and fol-
low-up should also be considered.

This study showed that Crohn’s disease and NSAIDs are the most 
common causes of benign small bowel ulcers. In our study, IB ulcers 
detected in Crohn’s patients were mostly seen in the ileum, while 
NSAID-associated ulcers were seen in both jejunum and ileum at 
the same rate. Table 4 shows the localization and percentage of small 
bowel ulcers due to Crohn’s disease and NSAIDs.

According to current European Crohn’s and Colitis Organization—the 
European Society of Gastrointestinal and Abdominal Radiology guide-
lines, the presence of at least 3 small intestinal ulcers in the absence of 
NSAIDs for at least 1 month in small bowel CE is considered highly 
suggestive of Crohn’s disease.21 Young age and presentation with 
abdominal pain may be clues to Crohn’s disease. In our study, the most 
common cause of small bowel ulcers was found to be Crohn’s disease 
with 16.7%. This rate was found to be 22.2% in the study by Teramoto-
Matsubara et al and 38.9% in the study by Keil Rios et al.22,23 The rea-
son for the lower rate of small bowel ulcers in our study compared 
to these 2 studies was related to the fact that the indication rates for 
CE were different, and the other was related to the fact that malignant 
ulcers and bulbus ulcers were not included in our study.

The major differential diagnosis in small bowel ulcers is between 
Crohn’s disease and NSAIDs. In our study, as in the literature, the most 
common etiologic causes were Crohn’s disease and NSAID use. In the 
study of Sorrentino et al24 on the etiology of small bowel ulcers, the 
frequency of NSAID-related ulcers was found to be 11%, similar to 

our study. It is not possible to distinguish between Crohn’s disease-
related ulcers and drug-associated ulcers by endoscopic appearance 
alone. Localization and number may help for the difference. Therefore, 
in the presence of anamnesis and drug suspicion, discontinuation of 
the drug and repeating the imaging may be guiding in terms of the 
etiology of small bowel ulcers.24 In addition, the presentation patterns 
of the patients may also be guiding in terms of the etiology of small 
bowel ulcers. Keuchel et al25 reported that bleeding is more common 
in NSAID enteropathy, and patients with ulcers due to Crohn’s disease 
mostly complain of abdominal pain. On the other hand, the increased 
incidence of small bowel ulcers due to drug use in young patients with 
Crohn’s disease was also in line with the findings in this article.25 Small 
intestinal ulcers presenting with bleeding and advanced age seem to 
be due to NSAID-associated enteropathy more frequently than small 
intestinal ulcers presenting at younger ages and with abdominal pain.26

NSAID enteropathy is the most common cause of drug-associated 
small bowel ulcers. Small-sized ulcers and accompanying erosions are 
seen in the distal small intestine more frequently than in Crohn’s dis-
ease, a history of bleeding is more frequent, and healing with discon-
tinuation of NSAID medication and accompanying web-like strictures 
may also support the diagnosis. In chronic NSAID use, the frequency 
of gastroduodenal ulcer was 20%, while the frequency of small intes-
tinal ulcer was 8%. Epidemiological data have found that NSAID use 
is associated with a high risk of small bowel perforation and stricture 
formation in enteropathy.27-31

The most common causes of small bowel examination are chronic iron 
deficiency anemia, gastrointestinal bleeding, and chronic abdominal 

Figure 1. Comorbidity status of the patients.
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pain. In the study by Blanco-Velasco et al.32 the reasons for request-
ing CE were, in order of frequency, similar to our study, bleeding of 
unknown cause, neoplasia, and Crohn’s disease.

As a conclusion, the major differential diagnosis in small intestinal 
ulcers is between Crohn’s disease and NSAIDs, so drug history is very 

important in diagnosis. The endoscopic view is often nonspecific, and 
localization may be helpful. Histology is essential as it can provide 
a diagnostic clue; but in most cases, it remains a piece of the puzzle. 
Other causes of small bowel ulcers are numerous but rarely seen on a 
case-by-case basis. In this current study, as in similar studies, the cause 
may not be detected in approximately one-third of small intestinal 
ulcers, despite the tests performed. Further laboratory, microbiological, 
and even genetic testing may be helpful to reach a diagnosis.

Ethics Committee Approval: Ethical committee approval was received from 
the Ethics Committee of Istanbul University Faculty of Medicine (Date: 
March 9, 2013, Decision No: 2013/429-987).

Informed Consent: Written informed consent was obtained from all partici-
pants who participated in this study.

Peer-review: Externally peer-reviewed.

Table 3. Comparison of Patients’ Characteristics According to Small Bowel Ulcer Status

SB Ulcer Absent SB Ulcer Present
P*N Line % Column % N Line % Column %

Age group <70 112 83.0 72.7 23 17.0 95.8 .014, 
.033>70 42 97.7 27.3 1 2.3 4.2

Sex Female 57 83.8 37.0 11 16.2 45.8 .408
Male 97 88.2 63.0 13 11.8 54.2

Obscure bleeding Obscure bleeding 121 85.8 78.6 20 14.2 83.3 .593
Other reasons (PHT, protein loss) 33 89.2 21.4 4 10.8 16.7

According to PHT presence PHT 25 100.0 16.2 0 0.0 0.0 .033
Other 129 84.3 83.8 24 15.7 100.0

According to the presence of 
comorbidity

Absent 100 84.0 64.9 19 16.0 79.2 .168
Present 54 91.5 35.1 5 8.5 20.8

Comorbid disease status CRF 2 66.7 3.7 1 33.3 20.0 .956
IHF 26 86.7 48.1 4 13.3 80.0
DM 6 100.0 11.1 0 0.0 0.0
DM + IHF 6 100.0 11.1 0 0.0 0.0
DM + CRF 3 100.0 5.6 0 0.0 0.0
Mesenteric granulomatosis disease 1 100.0 1.9 0 0.0 0.0
Ankylosing spondylitis 1 100.0 1.9 0 0.0 0.0
Lymphoma 1 100.0 1.9 0 0.0 0.0
COPD 1 100.0 1.9 0 0.0 0.0
Congenital heart disease 1 100.0 1.9 0 0.0 0.0
PAN 1 100.0 1.9 0 0.0 0.0
OIH 1 100.0 1.9 0 0.0 0.0
RA 1 100.0 1.9 0 0.0 0.0
Aortic stenosis 3 100.0 5.6 0 0.0 0.0

Diagnosis Obvious—obscure 80 85.1 51.9 14 14.9 58.3 .199
Occult—obscure 20 87.0 13.0 3 13.0 12.5
Anemia 41 93.2 26.6 3 6.8 12.5
Stomach polyp—hamartomatous 2 100.0 1.3 0 0.0 0.0
Crohn’s disease 5 62.5 3.2 3 37.5 12.5
Polyposis coli 1 100.0 0.6 0 0.0 0.0
Carcinoid 1 100.0 0.6 0 0.0 0.0
Opera ted—C rohn– anemi a 1 100.0 0.6 0 0.0 0.0
Protein loosing enteropathy 2 100.0 1.3 0 0.0 0.0
Exudate ascite—small bowel 
thickening

1 100.0 0.6 0 0.0 0.0

Abdominal pain 0 0.0 0.0 1 100.0 4.2
Active bleeding Absent 126 85.1 83.4 22 14.9 91.7 .300

Present 25 92.6 16.6 2 7.4 8.3
Note: COPD, chronic obstructive pulmonary disease; DM, diabetes mellitus; PAN, polyarteritis nodosa; PHT, portal hypertension; RA, rheumatoid arthritis; SB, small bowel; CRF, chronic 
renal failure; IHF, ischemic heart failure; AIH, autoimmune hepatitis.

Table 4. Localization and Percentage of Small Bowel Ulcers due to Crohn’s 
Disease and NSAID

Localization of Small Bowel Ulcers NSAID Crohn’s Disease
Proximal ileum None 25%
Mid ileum 25% 25%
Distal ileum 50% 25%
Ileal + Jejunal 25% 25%
NSAID, nonsteroidal anti-inflammatory drug.
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