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Introduction
!

Obscure gastrointestinal bleeding (OGIB) is de-
fined as gastrointestinal bleeding of unknown ori-
gin that persists or recurs despite a negative find-
ing from an initial bidirectional endoscopy [1].
OGIB accounts for approximately 5% of all cases
of gastrointestinal bleeding [1,2]. Overt OGIB pre-
sents with proof of obvious bleeding (i. e. melena
or hematochezia).
Early deployment of video capsule endoscopy
(VCE) close to the occurrence of bleeding may im-
prove diagnostic yield in OGIB patients [3,4].
However, the optimal timing of VCE application
in patients with overt OGIB is still unclear, and
limited data are available concerning the usual
history of overt OGIB, including early diagnosis,
proper management, and clinical outcomes [5].
More information is needed to perform VCE ap-
propriately. Moreover, few studies have investiga-
ted only overt OGIB, and no data are available

with regard to the superiority of VCE performed
within 2 days of the last OGIB with respect to di-
agnostic yield and clinical outcomes.
Therefore, this study primarily aimed to demon-
strate the high diagnostic yield of VCE performed
within 48 hours after the last overt OGIB. The sec-
ondary objective was to assess its benefits with
respect to therapeutic intervention rate and
length of hospital stay.
A previous series showed that OGIB lesions are
found mostly in the small bowel [6]. VCE is an in-
valuable modality for investigating the small
bowel. It enables the exploration of the whole
small bowel in about 85% of patients [7], and its
diagnostic yield ranges from 38% to 83% [8].
Therefore, VCE is a crucial diagnostic method for
OGIB [9–11]. Earlier studies demonstrated that
VCE has a higher diagnostic yield when investi-
gating OGIB than other endoscopic and radiologi-
cal modalities [10,12]. The early precise diagnosis
of overt OGIB can lead to the administration of an
appropriate specific intervention, better out-
comes, and reduce unnecessary medical inter-* These authors contributed equally to this work.
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Background and study aims: Early video capsule
endoscopy (VCE) may provide a high diagnostic
yield and improve clinical outcomes in patients
with overt obscure gastrointestinal bleeding
(OGIB); however, there is no practical recommen-
dation for the ideal timing of VCE application in
overt OGIB. Therefore, this study investigated the
diagnostic yield and efficacy of VCE to assess overt
OGIB with respect to the timing of application.
Patients and methods: We retrospectively enrol-
led patients who had undergone VCE for overt
OGIB between April 2004 and February 2014at a
tertiary referral academic center. We included he-
modynamically stable patients who underwent
VCE for overt OGIB after negative bidirectional
endoscopy. We analyzed the diagnostic yield of
VCE, therapeutic intervention rate, and length of
hospital stay.

Results: A total of 94 patients underwent VCE to
assess overt OGIB. The diagnostic yields in the
groups that underwent VCE <48h and >48h
from the last overt OGIB were 66.7% and 40.6%,
respectively (P=0.019). Therapeutic intervention
was performed in 26.7% and 9.4% of patients in
the <48-h and >48-h groups, respectively (P=
0.028). The mean lengths of hospital stay in the
<48-h and >48-h groups were 5 days (95% con-
fidence interval [CI], 4.8–7.7) and 7 days (95%CI,
6.9–10.1), respectively (P=0.039).
Conclusions: Performing VCE within 2 days from
the last overt OGIB results in a higher diagnostic
yield, higher therapeutic intervention rate, and
shorter hospital stay. Therefore, VCE application
with a 48-h cutoff could improve the outcome
of patients with overt OGIB.



ventions and financial expense from other diagnostic modalities
and procedures required to define the exact bleeding lesion. Al-
though some studies report better outcomes from the early de-
ployment of VCE in overt OGIB patients [13–15], the optimal
timing of VCE application is unclear, particularly in patients with
obvious bleeding but with hemodynamic stability.

Patients and methods
!

Patients
The subjects of this study were patients with overt OGIB who un-
derwent VCE to determine the bleeding source. We conducted a
single-center retrospective study at the Korea University Medical
Center Anam Hospital enrolling patients who had undergone
VCE for overt OGIB between April 2004 and February 2014. VCE
was performed on 509 patients during this period. After exclud-
ing VCEs performed for other symptoms such as anemia and re-
current diarrhea as well as the evaluation of abdominal pain, 94
VCE (18%) procedures performed for overt OGIB in patients with
negative bidirectional endoscopy and hemodynamic stability
were included. We collected the following pre-VCE data from
the patients: sex; age; co-morbidity; anticoagulant use, including
aspirin, warfarin, and nonsteroidal anti-inflammatory drugs
(NSAIDs); duration of hospital stay owing to overt OGIB; type of
small-bowel preparation; hemoglobin level; and amount of
blood transfusion. Specific therapeutic interventions were per-
formed on the basis of VCE findings, including therapeutic colo-
noscopy, esophagogastroduodenoscopy, deep enteroscopy, inter-
ventional radiology, and surgical procedures.
The patients were divided into two groups: those who under-
went VCE within 2 days of the last overt OGIB (<48-h group) and
those who underwent VCE more than 2 days after the last overt
OGIB (>48-h group). This selection was established through a
preliminary analysis of our records and review of previous stud-
ies. We compared the diagnostic yield, therapeutic intervention
rate, length of hospital stay, and bleeding recurrence between
the groups. This study was approved by the institutional review
board of our institution (IRB No.ED 14073).

Video capsule endoscopy
VCE (PillCam SB and SB2, Given Imaging Ltd, Yokneam, Israel)
was performed at bedside or outpatient clinic. Before the proce-
dure, 2 or 4L of polyethylene glycol was administered for small-
bowel preparation. VCE images were reviewed by experienced
gastroenterologists (K.B. and K.Y.S.) within 12–24 hours after
the completion of the procedure using RAPID version 6 software
(Given Imaging Ltd). Imageswere reviewed at a rate of 8–20 ima-
ges per second. VCE findings were classified as either significant

or non-significant. If lesions were the possible source of bleeding,
they were considered clinically significant. This includes active
bleeding, angiodysplasia, ulcer, diverticulum (with stigmata of
recent bleeding), small-bowel tumor, or bleeding outside the
small bowel (i. e. stomach or colon). Blood clots were considered
to be a positive finding. Lesions such as venous ectasia, erythe-
matous mucosa, erosion, enteritis, and small non-bleeding
polyps were considered to be non-significant findings.

Statistical analysis
Descriptive statistics were calculated to summarize the demo-
graphic and baseline characteristics of the patients. Traditional
analytical statistics such as means, standard deviation, and per-
centages were used. VCE findings categorized by time group
were analyzed using the χ2 test, Fisher exact test, or t test where
appropriate. In all tests, the level of significance was set at P<
0.05. All statistical analyses were performed using SPSS version
18.0 (SPSS Inc., Chicago, IL, United States).

Results
!

Patient characteristics
A total of 112 patients underwent VCE for overt OGIB. After ex-
cluding 18 patients lacking medical records, a total of 94 patients
who underwent VCE after a negative findings on bidirectional
endoscopy were analyzed (●" Fig.1). The demographic character-
istics of the patients are shown in ●" Table1. Twelve patients
(12.7%) were regularly consuming oral anticoagulant agents or
NSAIDs. Melena and hematochezia were observed in 44 (46.8%)
and 50 patients (53.2%), respectively. Themeanminimum hemo-
globin concentration was 9.49±2.26g/dL, and the mean amount
of blood transfusion before VCE was 1.82±1.87 units.
The median duration between onset of overt OGIB and VCEwas 4
days (range: 1–50 days).
The VCE findings are presented in●" Table2. The positive diag-
nostic yields of VCE among inpatients and outpatients were
53.2% and 33.3%, respectively, but the difference was not statisti-
cally significant (P=0.06). The overall positive yield of VCE was
48.9% (46 cases); these cases were predominantly active bleed-
ing and angiodysplasia (19/46, 41.3%).
Regarding the baseline characteristics and co-morbidity status of
the <48-h and >48-h groups, therewas no statistically significant
difference with respect to anticoagulant or NSAID use. Moreover,
therewere no statistically significant differences in theminimum
hemoglobin level or amount of blood transfusion. The incidence
rates of diabetes mellitus, renal disease, hypertension, and liver
cirrhosis were also comparable between the two groups.

112 VCEs performed for overt OGIB

94 VCEs Inpatients (n = 79)/Outpatients (n = 15)

< 2-day group
(n = 30)

> 2-day group
(n = 64)

18 lacked of medical records

Fig.1 Study design flow chart. VCE, video capsule endoscopy; OGIB, ob-
scure gastrointestinal bleeding.

Table 1 Characteristics of patients who underwent video capsule endos-
copy for overt obscure gastrointestinal bleeding.

Inpatients Outpatients

Capsule endoscopy, n 79 15

Age, mean ± SD, years 54.5 ± 18.7 49.1 ± 21.4

Sex, male/female 49/30 12/3

Anticoagulant, n 6 1

NSAIDs, n 4 1

Melena, n 41 3

Hematochezia, n 38 12

SD, standard deviation; NSAIDs, nonsteroidal anti-inflammatory drugs.
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The diagnostic yields of VCE to detect the cause of bleeding in the
<48-h and >48-h groups were 66.7% (20/30) and 40.6% (26/64),
respectively (P=0.019;●" Table2).
We analyzed the rates of active bleeding and angiodysplasia le-
sions because of their clinical significance as indications for ther-
apeutic intervention. Active bleeding was observed in 20% (6/30)
and 1.6% (1/64) of the patients in the <48-h and >48-h groups,
respectively. Angiodysplasia was observed in 13.3% (4/30) and
12.5% (8/64) of the patients in the <48-h and >48-h groups,
respectively. The diagnostic yields for active bleeding and/or an-
giodysplasia were 33.3% and 14.1% in the <48-h and >48-h
groups, respectively (P=0.030). The diagnostic yields for detect-
ing active bleeding and/or angiodysplasia decreased as time
elapsed after the last overt OGIB (●" Fig.2). The decrease in diag-
nostic yield with time in the >48-h group was strengthened by
the lower rates of active bleeding and/or angiodysplasia in the
>48-h group.
The diagnostic yield of VCE was 33.3% in the outpatient group,
which is similar to that in the >48-h group.Furthermore, the di-
agnostic yield for active bleeding and/or angiodysplasia in the
outpatient cohort was 13.3%, which is comparable to that in the
>48-h group (14.1%).
Specific therapeutic interventions were performed in 26.7%
(8/30) of the patients in the <48-h group: 1 therapeutic colonos-
copy for clipping of angiodysplasia, 1 therapeutic esophagogas-
troduodenoscopy with ulcer coagulation, 2 radiologic interven-
tions including selective embolization on active bleeding, and 4
surgical interventions for small-bowel tumors (n=2) or Meckel's
diverticulum (n=2). In comparison, only 9.4% (6/64) of the pa-
tients in the >48-h group underwent therapeutic intervention
(P=0.028;●" Table3); interventions included surgical interven-
tion for a small-bowel tumor (n=1), ileal ulcer (n=4), and jejunal
angiodysplasia (n=1). Three capsules were retained in the small
bowel, one of which required surgical intervention.
The length of hospital stay was analyzed using the inpatient data.
It decreased significantly at 5 days in the <48-h group (95% con-
fidence interval [CI], 4.8–7.7) and at 7 days in the >48-h group
(95%CI, 6.9–10.1; P=0.039;●" Fig.3). The mean amount of blood
transfusion did not differ significantly between the groups (2.17±
1.89 vs. 1.66±1.85 units in the <48-h and >48-h groups, respec-

tively; P=0.23). These results show that the severity of overt OGIB
in both groups did not affect the therapeutic intervention rate or
length of hospital stay.
During follow-up after VCE placement, 10 patients were hospita-
lized owing to rebleeding (10.6%). The rebleeding rate did not
differ significantly between the two groups (P=0.60;●" Table3).
The VCE findings of these patients included angiodysplasia (n=
4), ulcer (n=2), tumor (n=1), active bleeding without definite le-
sion (n=1), and normal (n=2). During the initial visit for overt
OGIB, one of these patients was treatedwith endoscopic clipping,
and surgical intervention was performed in another patient.
However, the other eight patients did not receive therapeutic in-
terventions.

Discussion
!

VCE performed within 2 days of the last overt OGIB resulted in a
higher diagnostic yield (66.7%). In particular, the diagnostic
yields for active bleeding and/or angiodysplasia were significant-
ly higher in the <48-h group than in the >48-h group.Although
this result is in line with previous studies [3,4], there is no report
about the efficacy of VCE application with a 48-h cutoff per-
formed after normal bidirectional endoscopy in overt OGIB pa-
tients with hemodynamic stability.
VCE is an advanced technique for directly imaging the gastroin-
testinal tract [16]. Its high diagnostic yield and relatively low in-
vasiveness make it an attractive diagnostic option for patients
with OGIB [9,17,18]. Although the diagnostic yield of VCE ranges
from 38% to 83% in OGIB [8], and early VCE examination may re-
sult in higher diagnostic yield [3,4], the optimal timing for VCE

Table 2 Video capsule endoscopy findings.

<48-h

group

(n=30)

>48-h

group

(n=64)

P value

Positive finding, n (%) 20 (66.7) 26 (40.6) 0.019

Active bleeding, n (%) 6 (20) 1 (1.6)

Angiodysplasia, n (%) 4 (13.3) 8 (12.5)

Ulcer, n (%) 6 (20) 11 (17.2)

Diverticulum, n (%) 1 (3.3) 2 (3.1)

Tumor, n (%) 3 (10) 2 (3.1)

Non-small-bowel lesion, n (%) 0 2 (3.1)
1
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Fig.2 Diagnostic yield (%) for detecting active bleeding and/or angiodys-
plasia with respect to the time (days) after the last gastrointestinal bleed-
ing.Table 3 Video capsule endoscopy outcomes.

<48-h

group

>48-h

group

P value

Therapeutic intervention rate,
n (%) 8 (26.7) 6 (9.4) 0.028

Rebleeding rate, n (%) 3 (10) 7 (10.9) 0.60
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Fig.3 Length of hospital stay (days) for the <48-h and >48-h groups.

Kim Seung Han et al. Efficacy of 48-h cutoff for video capsule endoscopy in gastrointestinal bleeding… Endosc Int Open 2015; 03: E334–E338

Original articleE336
THIEME



deployment in overt OGIB patients remains controversial. In ad-
dition, there are no clear guidelines for, or mention of, the appro-
priate timing of VCE application in overt OGIB in the literature.
The high diagnostic yield of VCE performed within 2 days from
the last overt OGIB in the present study corroborates the findings
of previous studies performed in patients with overt OGIB. Singh
et al. [14] reported a higher overall diagnostic yield when VCE
was performed within the first 3 days after the onset of overt
OGIB; they found that the yield to identify active bleeding gradu-
ally decreased each day after hospitalization. However, it is note-
worthy that the diagnostic yield could be better when VCE is ap-
plied earlier than 3 days after overt OGIB with regard to bleeding
sequence, which has a trend to naturally stop with time.
The present findings show that VCE performed within 2 days
of the last OGIB (i. e. closer to onset) enabled physicians to
achieve higher diagnostic yields. This result is corroborated by
Yamada et al. [3], who investigated 90 patients with overt OGIB;
in their study, VCE determined the origin of bleeding in 46 pa-
tients (51%), with diagnostic yields of 73%, 48%, 50%, and 35%
in the first, second, third, and fourth quartiles, respectively. These
results indicate a need to simplify diagnostic work-up and per-
form VCE earlier in overt OGIB patients.
It is often difficult to perform VCE strictly within 2 days in pa-
tients with overt OGIB occurrence. In the present study, the time
to VCE varied greatly (1–50 days). There are several possible rea-
sons for the time delay of VCE, such as protracted observation at
an outside clinic or hospital, intermittent occurrence of overt
OGIB symptoms, and various diagnostic procedures before VCE.
However, taking these results into account, the time delay could
make it more difficult to define the bleeding lesion in patients
with overt OGIB.
Small-bowel preparation was usually performed with 2 or 4L of
polyethylene glycol. When VCE was performed 1 day after the
last overt OGIB occurrence, it could be successfully performed 2
h after polyethylene glycol administration. If bowel preparation
for total colonoscopy had already been performed for the evalua-
tion of bleeding, further bowel preparation was unnecessary.
Similar to previous studies [3,14,15], the present study revealed
a significantly greater rate of specific therapeutic interventions in
the <48-h VCE group.VCE deployment within 2 days of the last
overt OGIB after the patient had undergone bidirectional endos-
copy with a negative result could afford a higher diagnostic yield
and allow for the immediate administration of appropriate ther-
apy. This would consequently improve treatment outcomes in
overt OGIB patients. Regarding the length of hospital stay, this
was approximately 28.6% shorter in the <48-h VCE group.This
time-related benefit of deploying VCE within 2 days of the last
OGIB could save a substantial amount of national healthcare re-
sources.
Our study showed that rebleeding occurred in 10 patients after
the initial visit. Four of them presented angiodysplasias, which
have been shown to be predictive factors of unfavorable clinical
outcome [19]. Regarding the patients who showed rebleeding,
angiodysplasia occurred in 66.7% and 14.3% of patients in the
<48-h and >48-h groups, respectively. Angiodysplasia often pre-
sents a multifocal character and a significant rebleeding rate,
even when these patients are treated endoscopically [20,21].
The present study has some limitations. First, it has a retrospec-
tive design. However, we enrolled all consecutive patients with
overt OGIB who received VCE in our hospital. In addition, the
treatment process was standardized for all patients with overt

OGIB in our gastrointestinal bleeding unit. These factors collec-
tively reduce the drawbacks of the retrospective study design.
In conclusion, VCE performedwithin 2 days of the last overt OGIB
after a negative bidirectional endoscopic finding achieves a high
diagnostic yield in 66.7% of patients, leading to therapeutic inter-
vention in 26.7% as well as reducing the length of hospital stay by
28.6%. These results indicate that VCE may play a crucial diagnos-
tic role when performed close (i. e. <2 days) to the onset of overt
OGIB. Performing VCE within 2 days could improve the manage-
ment of these patients by allowing for a more rapid, appropriate,
and cost-effective therapeutic plan.
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