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Abstract
AIM: To investigate the yield, etiologies and impact of 
capsule endoscopy (CE) in Thai patients with obscure 
gastrointestinal bleeding (OGIB).

METHODS: The present study is a retrospective cohort 
study. All patients with OGIB who underwent CE in Siri-
raj Hospital, Bangkok, Thailand during 2005-2009 were 
included in the study. All the patients’ medical records 
and results of the CE videos were reviewed. CE findings 
were classified as significant, suspicious/equivocal and 
negative. Sites of the lesions were located to duodenum, 
jejunum, jejunoileum, ileum and diffuse lesions by the 
localization device of the CE. Impact of CE on the pa-
tients’ management was defined by any investigation or 
treatment given to the patients that was more than an 
iron supplement or blood transfusion. Patients’ outcomes 
(rebleeding, persistent bleeding, anemia or requirement 
of blood transfusion) were collected from chart reviews 
and direct phone interviews with the patients.

RESULTS: Overall, there were 103 patients with OGIB 

included in the study. Mean age of the patients was 64 
± 16 years (range 9-88 years) and 57 patients (55%) 
were male. Types of OGIB were overt in 80 (78%) and 
occult in 23 patients (22%). The median time interval of 
CE after onset of OGIB was 10 d (range 1-180 d). The 
median time of follow-up was 19 mo (range 1-54 mo). 
Capsules reached caecum in 77 patients (74%) and cap-
sule retention was found in 1 patient (1%). The diagnos-
tic yield of CE revealed significant lesions in 37 patients 
(36%), suspicious/equivocal lesions in 15 patients (15%) 
and 51 patients (49%) had negative CE result. Among 
the significant lesions, the bleeding etiologies were small 
bowel ulcers in 44%, angiodysplasia in 27%, small bow-
el tumor in 13%, miscellaneous in 8% and active bleed-
ing without identifiable causes in 8%. Patients with small 
bowel ulcers were significantly associated with the use of 
non-steroidal anti-inflammatory drugs (48%, P = 0.034), 
while patients with small bowel tumors were more com-
monly female (86%, P = 0.043) compared to the other 
etiologies. The rate of rebleeding, persistent bleeding or 
anemia in patients with positive, equivocal and negative 
CE results were 5%, 0% and 18%, respectively (P  = 
0.078). All the 9 patients with rebleeding after negative 
CE were subsequently found to be from hematologic 
disorders (4), colonic diverticulosis (2), colonic Dieula-
foy’s (1), hemorrhoid (1) and hemosuccus pancreaticus 
(1). Results of CE had a positive impact on the patients’ 
management in 35% of the patients whose results were 
positive, but none on the patients whose results were 
equivocal or negative CE (P < 0.001).

CONCLUSION: In Thai OGIB patients, CE had low 
yield and small bowel ulcer was most common. Positive 
CE impacted managements and outcomes. Negative CE 
caused low rebleeding.
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INTRODUCTION
Obscure gastrointestinal bleeding (OGIB) is defined as a 
persistent or recurrent gastrointestinal bleeding without 
a source being identified by standard evaluations, includ-
ing esophagogastroduodenoscopy and colonoscopy. It 
is further classified into overt and occult gastrointestinal 
bleeding[1]. OGIB accounts for an approximately 5% of  
all gastrointestinal bleeding and the most common site of  
bleeding is in the small intestine[1]. The difficulty in exam-
ining the entire small intestine has made an assessment 
of  small intestinal sources of  bleeding problematic. 

Capsule endoscopy (CE) has recently been developed 
as a non invasive method for examining the small bowel. 
CE provides opportunity to obtain images from the en-
tire length of  the small intestine in most patients, thus has 
been accepted as a first-line investigation of  patients with 
OGIB[1,2]. Recent meta-analysis showed that CE provided 
the highest diagnostic yield for OGIB (61%-63%)[3,4], 
comparable to double-balloon enteroscopy[5], but much 
higher than push enteroscopy (28%) and small bowel 
radiography (8%)[3]. The most common cause of  OGIB 
identified by CE in most studies was angiodysplasia[6,7] 
and results of  CE were shown to impact management in 
50%-70% of  cases[8]. 

However, there are some debates on the long-term out-
come of  patients with negative CE, whether negative CE 
predicts low or substantial rebleeding remains controver-
sial. Furthermore, data of  CE in OGIB in Asia is limited 
and the etiology of  OGIB among Asians may be different 
from Westerners. This study aims to evaluate the etiologies 
of  OGIB among Thai patients, and to determine the diag-
nostic yield and the impacts on patient management and 
outcomes in association with the results of  CE. 

MATERIALS AND METHODS
Patients 
All patients with OGIB who had CE done at the Division 
of  Gastroenterology, Siriraj Hospital during 2005-2009 
were identified and included in the study. The study was 
approved by Siriraj Institute Review Board. OGIB was 
defined as an evidence of  melena, hematochezia, drop of  
hemoglobin (Hb) level for at least 2 g/dL or a positive fe-
cal occult blood test, accompanied by negative EGD and 
colonoscopy. 

CE
CE studies (PillCam®, Given Imaging, Israel) were per-
formed according to standard protocol, which included 
an overnight fast, the use of  bowel preparation (2 sachets 

of  polyethylene glycol in 2 L of  fluid), a prokinetic agent 
(metoclopramide 10 mg intravenous injection) for im-
mobilized patients, patients with longstanding diabetes 
or patients with known slow transit. A second recorder 
technique was done periodically to check the position of  
the capsule[9]. All videos were reviewed by 2 readers, one 
of  which is an experienced reader who had officially re-
viewed more than 500 cases of  CE (SP). 

CE findings 
CE findings were classified as highly significant lesions 
(P2) which was likely to explain source of  bleeding, sus-
picious or equivocal lesions (P1) and negative for any 
lesions (P0) according to the report by Saurin et al[10]. 
Examinations that demonstrated one or more P2 lesions 
were recorded as positive studies, whereas those with P1 
and P0 lesions were considered equivocal and negative, 
respectively. 

Location of the lesions 
Location of  the lesions was classified using the lo-
calization device on the screen of  the CE platform. 
Duodenum was located right after the capsule entered 
duodenum and quickly moved along the path of  C-loop 
from right- to left-side of  the of  the localization device. 
Jejunum was located when capsule was in the left side of  
the localization device or the proximal third of  the small 
bowel transit. Ileum was located when capsule was in the 
right side of  the localization device or the distal third of  
the small bowel transit. Capsule located in the mid abdo-
men or in the middle third of  the small bowel was classi-
fied as jejunoileal lesion. 

Change of patient management 
Change of  patient management was defined by any treat-
ment other than iron supplement and blood transfusion. 
They included any of  the followings, i.e., surgery, further 
endoscopy and specific medications. 

Patient outcomes 
Long-term outcomes were evaluated by the presence of  
persistent or rebleeding episodes. Rebleeding was defined 
as an evidence of  melena, hematochezia, a documented 
fall of  Hb 2 g/dL from baseline or more and the need 
for blood transfusion. Follow-up data were obtained 
from the medical records and direct phone interview with 
the patients. 

Statistical analysis
All the data collected were subjected to a descriptive anal-
ysis. For numerical variables, the results were expressed as 
a mean ± SD. For quantitative variables, percentages are 
shown with 95%CI. The comparison of  numerical vari-
ables between groups was accomplished by using the Stu-
dent’s t-test or the Mann-Whitney test, as appropriate. For 
comparison of  percentages, the χ 2 test or the fisher’s exact 
test were used together with the calculation of  the odds 
ratio and its 95%CI. Long-term outcome was analyzed by 
using Kaplan-Meier analysis. The value of  P < 0.01 was 
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considered significant. The SPSS 13.0 for windows was 
used for the statistical analysis. 

RESULTS
Overall, there were 108 patients, who underwent CE for 
OGIB at Siriraj Hospital during the 5-year periods from 
2005-2009. Five patients were excluded because 2 of  
them failed to complete the procedures, and 3 patients 
lost contact and were impossible to follow their clini-
cal outcomes. Finally, 103 patients were included in the 
analysis (Figure 1). 

The baseline characteristics of  the studied population 
are shown in Table 1. Mean age was 64 ± 16 years (range 
9-88 years) and 57 patients (55%) were male. Types of  
OGIB were found to be overt in 80 (78%) and occult 
in 23 patients (22%). Median time interval of  CE after 
onset of  OGIB was 10 d (range 1-180 d). The propor-
tions of  patients who had CE done within 2 d, 3-7 d, 
8-14 d and more than 14 d were 7%, 30%, 31% and 32%, 
respectively. The median time of  follow-up was 19 mo 
(range 1-54 mo). 

Findings and diagnosis yield of CE 
Capsules reached caecum in 77 patients (74%) and capsule 
retention was found in 1 patient (1%) due to undiagnosed 
stricture in Crohn’s disease. However, the capsule passed 
beyond the stricture spontaneously 3 d after initiating cor-
ticosteroid treatment. Diagnostic yield of  CE revealed sig-
nificant lesions which could explain GI bleeding in 37 pa-
tients (36%), suspicious or equivocal lesions in 15 patients 
(15%) while 51 patients (49%) had negative CE result. 
Among the significant lesions, the bleeding etiologies were 
found to be small bowel ulcers in 44%, angiodysplasia in 
27%, small bowel tumor in 13%, miscellaneous in 8% and 

active bleeding without identifiable causes in 8% (Table 
2). Natures of  the small bowel ulcers were caused by non-
steroidal anti-inflammatory drugs (NSAIDs)-induced in 8 
(35%), CD in 3, radiation in 1, chemotherapy-induced in 1 
and undetermined cause in 10 patients. 

Characteristics of patients according to the etiology 
Patients’ characteristics according to their etiology were 
demonstrated in Table 3. Patients’ age and type of  OGIB 
were similar in all etiologies, however, patients with 
small bowel tumors were more commonly female (86%, 
P = 0.043) as compared to other etiologies. History of  
NSAIDs use was more common in patients with small 
bowel ulcers (48%, P = 0.034) but their sensitivity, speci-
ficity, positive predictive value and negative predictive 
value were 48%, 75%, 37% and 83%, respectively. 
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108 patients with OGIB

Capsule endoscopy

Excluded 2 patients with 
incomplete CE

106 patients with OGIB

Follow-up the outcomes by chart 
reviews and phone calls

Excluded 3 patients who 
were lost to follow-up

103 patients with OGIB

Figure 1  Flow chart of the trial. OGIB: Obscure gastrointestinal bleeding; CE: 
Capsule endoscopy. 

Table 1  Demographic data of 103 patients with obscure 
gastrointestinal bleeding  n  (%)

Parameters Type of OGIB P  value

Total 
(n  = 103) 

Overt 
(n  = 80) 

Occult 
(n  = 23) 

Age (yr), mean ± SD 64 ± 16 62 ± 16 69 ± 14 0.059
Male, n 57 (55) 51 (64) 6 (26) 0.001
Episode, n
   First 79 (77) 56 (70) 23 (100) 0.003
   Recurrent 24 (23) 24 (30) 0
Hb (g/dL), mean ± SD 8.5 ± 2.4 8.7 ± 2.5 8.2 ± 1.9 0.371
Drugs, n
   NSAIDs 30/100 (30) 22/77 (29)  8/23 (35) 0.568
   Anticoagulants 4/100 (4) 2/77 (3) 2/23 (9) 0.226

Hb: Hemoglobin; NSAIDs: Nonsteroidal anti-inflammatory drugs; OGIB: 
Obscure gastrointestinal bleeding. 

Table 2  Capsule endoscopy findings in patients with overt 
and occult obscure gastrointestinal bleeding  n  (%)

Parameters Type of OGIB P  value

Total 
(n  = 103) 

Overt 
(n  = 80) 

Occult 
(n  = 23) 

Reaching caecum, n 77 (74) 60 (75) 17 (74) 0.916
Capsule endoscopy findings, n
   Positive (P2) 37 (36) 28 (35)   9 (39) 
   Equivocal (P1) 15 (15) 11 (14)   4 (17) 0.792
   Negative (P0) 51 (49) 41 (51) 10 (43) 
Etiologies, n1 
   Ulcers 23 (44) 15 (38)   8 (61) 
   Angiodysplasia 14 (27) 12 (31)   2 (15) 
   Tumors   7 (13)   6 (15) 1 (8) 0.462
   Miscellaneous 4 (8) 3 (8) 1 (8) 
   Active bleeding 4 (8) 3 (8) 1 (8) 
Location of lesions, n2 
   Duodenum   6 (13)   4 (11)   2 (17) 
   Jejunum 15 (31) 11 (31)   4 (33) 
   Jejuno-ileal 12 (25) 9 (25)   3 (25) 0.969
   Ileum 14 (29) 11 (30)   3 (25) 
   Diffuse 1 (2) 1 (3 ) 0

1Among 52 patients with P2 or P1 lesions; 39 were overt and 13 were 
occult obscure gastrointestinal bleeding (OGIB); 2Data was available in 48 
patients; 36 with overt and 12 with occult OGIB. 
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CE was performed after 2 wk of  bleeding. The median 
time interval of  CE after onset of  OGIB in the pres-
ent study was 10 d but they ranged from 1-180 d. This 
wide range of  interval was because most patients were 
referred from other institutes where significant delay in 
CE was problematic. The late performance of  CE in this 
study might underdiagnose small bowel ulcers caused by 
NSAIDs as suggested by a recent study[17] which were 
found to be the most common cause of  OGIB in this 
study. Most small bowel ulcers were able to heal sponta-
neously within days to weeks. Secondly, the low diagnos-
tic yield might be due to the low prevalence of  angiodys-
plasia in Thai patients (27%) which is the major cause of  
OGIB in other studies (33%-79%)[6,7,10-16].

The finding that small bowel ulcer, instead of  angio-
dysplasia was the most common cause of  OGIB in this 
study needs attention. Angiodysplasia is well-known to be 
the most common cause of  OGIB among Western pa-
tients but no convincing data to show that this holds true 
among Asians[18-21]. Some[18,20] reported angiodysplasia as a 
main cause of  OGIB, while others[19,21] report ulcers to be 
the main etiology. However, when considered large stud-
ies that include more than 100 patients, one study from 
India[21] and two double-balloon enteroscopy studies from 
Japan[22,23], all showed that small bowel ulcers were the 
most common cause of  OGIB (41%-53%), more com-
mon than angiodysplasia (23%-24%). These yielding rates 
are much closer to the results of  our study (44% and 
27% for ulcers and angiodysplasia, respectively). There-
fore, small bowel ulcer is likely the most common cause 
of  OGIB among Asians. 

In the present study, the demographic data of  pa-
tients with OGIB from various etiologies were mostly 
indistinguishable. Although we found significantly more 
small bowel tumors in female, many recent larger studies 
of  small bowel tumors did not confirm this finding and 
most demonstrated male predomination in 60%-65%[24-26]. 
Thus, the finding in our study might be from type I error. 
We found that history of  NSAID use correlated with the 
finding of  small bowel ulcers, which is straightforward. 

Results of CE on patient management 
The results of  CE finally determined patient management 
in 13 (35%) of  the 37 patients with positive CE result. 
Surgery was performed in 8 patients, immunosuppres-
sive therapy for inflammatory bowel disease was initiated 
in 4 patients and anti-parasitic agent was administered in 
1 patient. On the other hand, none of  the patients with 
equivocal or negative CE resulted in changing of  man-
agement plan (P < 0.001) and all were treated with iron 
supplement and blood transfusion. 

Long-term outcomes 
Rebleeding, persistent bleeding or persistent anemia oc-
curred in 5%, 0% and 18% of  patients with positive, 
equivocal and negative CE results, respectively (P = 
0.078, Figure 2). Positive CE resulted in fewer rebleed-
ing as compared to patients with negative CE (hazards 
ratio 0.31, 95%CI 0.07-1.43). Causes of  rebleeding in all 
CE-negative patients (n = 9) were subsequently found to 
be associated with hematologic disorders, i.e., myelodys-
plastic syndrome in 4 patients, colonic diverticulosis in 2 
patients, colonic Dieulafoy’s in 1 patient, hemorrhoid in 1 
patient and hemosuccus pancreaticus in 1 patient. 

DISCUSSION
In the present study, the diagnostic yield, etiology and 
outcomes of  103 patients with OGIB who underwent 
CE in a single institution in Thailand were reported. This 
is the largest study on capsule endoscopy in OGIB in 
Thai patients. The main information obtained from this 
study was that the diagnostic yield for significant lesions 
of  OGIB was substantially low (36%). The most com-
mon etiology was small bowel ulcers (44%). The long-
term rebleeding rate in patients with negative CE results 
was low (18%) and most rebleedings were from non-
small bowel etiologies. 

The diagnostic yield of  CE in OGIB in the present 
study (36%) was lower than those reported in western 
literatures (42%-71%)[6,7,10-16] and those reported in meta-
analyses (61%-63%)[3,4]. There are many possible reasons. 
Firstly, the timing of  CE after onset of  OGIB varied, 
particularly the overt OGIB group of  patients might be 
different from other studies. The study by Pennazio et al[6] 
showed that the yield of  CE was highest in patients with 
ongoing overt bleeding, while the yield could be as low as 
13% in patients without ongoing bleeding, particularly, if  
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Table 3  Characteristics of patients according to their 
etiologies  n  (%)

Ulcers 
(n  = 23) 

Angiodysplasia 
(n  = 14) 

Tumors 
(n  = 7) 

Negative CE 
(n  = 51) 

Age (yr), mean ± SD 68 ± 14 66 ± 12 60 ± 8 64 ± 16 
Male, n 16 (70)   8 (57)  1 (14)1 29 (57) 
Overt bleeding, n 15 (65) 12 (86) 6 (86) 41 (80) 
NSAIDs use, n  11 (48)2   5 (36) 0 12 (24) 

1P = 0.043; 2P = 0.034. CE: Capsule endoscopy; NSAIDs: Nonsteroidal anti-
inflammatory drugs.
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Figure 2  Probability of persistent or rebleeding after capsule endoscopy 
according to the results of capsule endoscopy; positive (thick solid line), 
equivocal (thin solid line) and negative (dotted line). Rebleedings were 
found in 5%, 0% and 18%, respectively (P = 0.078). 
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However, it was also common in other causes of  OGIB 
and the predictive values were too low to have significant 
clinical implication. 

Information regarding to the site of  the lesions ob-
tained from this study can be helpful to guide the route 
of  balloon-assisted enteroscopy (BAE) if  it needs to be 
done. Assuming from the location of  the lesions by CE 
and findings from recent studies on the predictive role 
of  CE for the route of  enteroscopy[27,28], antegrade BAE 
would reach the lesions in 79%, whereas retrograde 
BAE would do so in 56%. Thus, antegrade route may 
have higher yield than retrograde route for patients with 
OGIB in Thailand. 

Positive CE results in this study also lead to change in 
patient management plans in 35% of  patients. They were 
given either specific medication, BAE with or without 
specific interventions or surgery. Patients with equivocal 
or negative CE results obviously had no change in their 
management plan. The change in patient management 
plan in this study is slightly lower than the 50%-70% 
rate of  management changes reported in the recent re-
view[8]. The explanation might be because the criteria of  
the change of  management in these studies were differ-
ent from ours and the findings in our study that large 
proportion of  OGIB was NSAID-induced small bowel 
ulcers. Such small bowel ulcer can often heal spontane-
ously without any specific treatment and thus the rate of  
change in patient management would be low. 

Patient outcome after CE was another important 
significant finding in the present study. The very low re-
bleeding rate in patients with positive CE results (together 
with appropriate management according to the CE find-
ings) is found to be lower than those reported from the 
West[6,7,10-16]. The low rebleeding in our study could be 
due to the spontaneously improved nature of  the disease 
(i.e., NSAID-induced ulcers) and the ability to provide 
specific treatments, i.e., surgery for small bowel tumors, 
which were also prevalent in this study. In contrast, the 
main cause of  OGIB found in the West is angiodysplasia 
which is often difficult or impossible to completely eradi-
cate and the natural course is often not well-understood[1]. 
These similar reasons may also explain the substantially 
low rebleeding rate in the CE-negative group in the pres-
ent study. Another important finding from this study that 
all rebleeding in the CE-negative patients were finally 
found to be non-small bowel lesions, strongly supports 
CE as an important tool to rule out small bowel source 
of  OGIB. It also emphasizes the importance of  thor-
ough evaluation of  non-small bowel causes before head-
ing to investigate with capsule endoscopy. 

The strong aspect of  present study is its large number 
of  sample size and that all CE videos were reviewed by 2 
reviewers. However, the main drawback of  this study is 
its retrospective design and some clinical outcomes might 
not be completely recorded as retrospective phone inter-
view might not be completely accurate. 

In conclusion, the diagnostic yield of  CE for OGIB 
in Thai patients seems to be lower than those in Western-
ers. Small bowel ulcers are the most common causes of  

OGIB, while angiodysplasia is less common. Positive CE 
strongly impacted on management plan and outcomes of  
OGIB. Negative CE was associated with a substantially 
low rebleeding rate and all etiologies were from non-small 
bowel origins. However, further studies, i.e., randomized 
controlled trial, are necessary in order to confirm these 
results. 
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