81

. . THA1 J GASTROENTEROL 2016
Original May - Aug. 2016
Article

Factors Related to Positive Finding of Capsule Endoscopy in
Obscure GI Bleeding
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ABSTRACT

Background and Aims: Capsule endoscopy (CE) is used increasingly to identify causes of obscure gas-
trointestinal bleeding (OGIB). Identifying factors related to the detection of lesions by CE could improve resource
utilization and patient selection for CE examination. We aimed to identify clinical factors related to positive find-
ings from capsule endoscopy in OGIB.

Patients and Methods: We retrospectively analyzed 70 patients who underwent CE for overt and occult
OGIB. Clinical factors that might be associated with positive CE findings were investigated.

Results: Our results showed a highly likely bleeding lesion (P2) in 18 cases (25.7%), an uncertain poten-
tial hemorrhagic lesion (P1) in 29 cases (41.4%), no potential bleeding lesion (P0) in 2 cases (2.9%), and negative
findings (N) in 21 cases (30.0%). In all OGIB, the numbers of blood transfusions > 2 units were found to be
significantly associated with findings in the P2 and P1 groups (OR, 3.77; 95% CI, 1.29 - 11.01, p = 0.013). In the
overt OGIB group, the factor related to a positive finding in CE was age > 55 years (OR, 5.75;95% CI, 1.12 - 29.41,
p=10.041).

Conclusions: Blood transfusion > 2 units in OGIB patients was associated with a positive finding of CE.
Age > 55 years was another factor that correlated with a significant positive finding by CE.
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INTRODUCTION

Obscure gastrointestinal bleeding (OGIB), de-
fined as recurrent or persistent bleeding with negative
esophagogastroduodenoscopy (EGD), ileocolono-
scopy, and small bowel radiography findings is a big
challenge to all endoscopists. OGIB is further classi-
fied as overt OGIB and occult OGIB"). Overt OGIB is
defined as recurrent or persistent visible bleeding with
negative endoscopic or radiological workups. Occult
OGIB, on the other hand, refers to recurrent or persis-
tent iron deficiency anemia or a positive fecal occult
blood test (FOBT) without any detectable source of
bleeding”. OGIB is the case in about 5% of all gas-
trointestinal bleedings, the most common site being the
small intestine. Visualization of the entire small intes-
tine for sources of bleeding remains problematic. Cap-
sule endoscopy (CE) has been developed more than a
decade now as a non-invasive method for examining
the small bowel). CE is capable of obtaining images
from the entire length of the small intestine in most
patients and has been accepted as a first-line investi-
gation in OGIB"-Y, Recent meta-analyses showed that
CE had the highest diagnostic yield for OGIB (61-
63%)*, and was comparable to double-balloon
enteroscopy (57% and 60%)©, but much higher than
push enteroscopy (28%) and small bowel radiography
(8%)™. The most common cause of OGIB detected by
CE in most studies was angiodysplasia’®. CE was
shown to have facilitated early detection of OGIB,
potentially improved patient outcomes and reduced
resource utilization by obviating the need to repeat
endoscopic procedures, hospitalizations, and transfu-
sions®.

The efficacy of CE in the evaluation of iron defi-
ciency anemia without visible bleeding is still de-
bated'®!). Data on CE in OGIB in Asia and on the
etiology of OGIB is Asians are limited. CE has been
employed to exclude GI causes of iron deficiency ane-
mia. As the benefit of CE varies on the indication for
important, therefore, to identify clinical factors for
which CE is likely of benefit!?'¥, We conducted this
study to identify clinical factors related to positive find-
ings of CE in overt and occult obscure GI bleeding in a
Thai population.

MATERIAL AND METHODS

Patients

A retrospective review was made of consecutive
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patients aged > 15 years with OGIB who underwent
CE at Endoscopy unit, Ramathibodi Hospital, between
January 2009 and December 2015. OGIB was defined
as overt bleeding (hematemesis, hematochezia, or me-
lena) or occult bleeding (positive fecal occult blood
test (FOBT), iron deficiency anemia, or an acute drop
in hemoglobin) in a patient with unidentified causes
from conventional endoscopies (EGD, colonoscopy, or
any device-assisted enteroscopy excluding intraopera-
tive enteroscopy). Patients were excluded if they had
findings on conventional endoscopy that could explain
the bleeding (e.g. Cameron erosions, hemorrhoids).
Also excluded were cases with failure of the capsule
to enter the small bowel, or small bowel transit time <
1 hour as well as poor visualization of the small intes-
tine. Patients had contraindications for CE, such as
pregnancy, known stricture or fistula of the small in-
testine, inability to swallow, or pressure of equipment
of electromedical devices in the body. A written in-
formed consent was obtained from all participants prior
to the examination. The study protocol was approved
by the Ethical Committee, Ramathibodi Hospital, and
the study was conducted in accordance with the
Helsinki Declaration.

Capsule endoscopy (CE)

CE studies (PillCam®, Given Imaging, Israel)
were performed according to standard protocol, which
included an overnight fast and the use of bowel prepa-
ration (2 sachets of polyethylene glycol in 2 L of fluid).
A realtime monitor technique was periodicity per-
formed to check the position of the capsule!®. All vid-
eos were reviewed by 2 experienced readers, one of
whom (PK) had previously reviewed more than 500
cases of CE.

CE findings

CE findings were classified as 4 categories''®: N;
Negative finding, PO; no potential for bleeding (vis-
ible submucosal veins, diverticula without presence of
blood, or nodules without mucosal break), P1; uncer-
tain hemorrhagic potential (red spots on intestinal
mucosa, or small or isolated erosions), P2; high poten-
tial of bleeding (typical angiomata, large ulcerations
tumors, or varices).

Statistical analysis

Descriptive analysis was used. The results in con-
tinuous data were expressed as mean = SD or median
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(min, max). Categorical data were shown as number
(percentages). The comparison of numerical variables
between groups was accomplished by using the student’s
t-test or the Mann-Whitney test, as appropriate. For
comparison of percentages, the Chi-square test or the
Fisher’s exact test were used for calculation of the odds
ratio and 95% CI. Univariate logistic regression of as-
sociation between findings on CE and selected char-
acteristics (e.g. age group, sex, and underlying disease)
was made for significant findings. The value of p <
0.05 was considered significant. The SPSS 17.0 for
windows was used for statistical analysis.
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Between January 2009 and December 2015, 102
CEs were studied, 70 being performed for the indica-
tion of OGIB. Patient characteristics were shown in
Table 1. There were 26 males (37.1%) and 44 females
(62.9%). The mean age of patients with OGIB was 63.4
years (SD 16.3). Thirty seven patients (52.9%) pre-
sented with overt OGIB. Among those classified as
occult bleeders, 21 (63.6%) had iron deficiency ane-
mia, 2 (9.1%) with fecal occult blood positivity, and 9
(27.3%) had precipitous drop in hemoglobin with a
presumed gastrointestinal source. The median number

Table 1. Demographic and baseline clinical characteristic.

Overt OGIB (n=37) Obscure OGIB (n=33) p-value
Age yrf 59.1+16.63 61.6+16.17 0.522
Sex Female 18 (48.6) 26 (78.8) 0.009
Underlying disease
DM (n, %) 8(21.6) 9(27.2) 0.621
HT (n, %) 12 (32.2) 9(27.3) 0.532
CAD (n, %) 4(11.4) 7(21.2) 0.274
VHD (n, %) 5(13.5) 2(6.3) 0.431
AF (n, %) 2(5.4) 2 (6.1) 1.000
CKD (n, %) 6(16.2) 1(3) 0.107
Cirrhosis (n, %) 3(8.1) 1(3) 0.614
Old CVA (n, %) 2 (13.5) 0 0.493
Autoimmune disease (N, %) 1(2.7) 0 1.000
Infection (n, %) 3(8.1) 1 (3) 0.614
Malignancy (n, %) 6(16.2) 1 (3) 0.107
Drug
Antiplatelet (n, %) 7 (18.9) 6(18.2) 1.000
Warfarin (n, %) 5(13.5) 309.1) 0.714
NSAIDS (n, %) 7 (18.9) 5(15.2) 0.758
Laboratory
Hb' 7.885+2.47 9.160 £2.20 0.031
Change Hb' 3.7 (0.6,8.9) 1.9 (0.2,5.9) 0.004
Platelet’ 214128.62 + 102823.84 295320.02 + 109422.62 0.008
WBCT 7981.81 £3710.01 6828.82 £2534.21 0.198
INR? 1.07 (0.89,22.70) 1.94 (0.97,3.48) 0.085
BUN¢! 15.5 (6,64) 18 (13,35) 0.870
Crt 1.05 (0.7,10.9) 0.79 (0.5,1.6) 0.149
Episode GI bleed? 1.00 (1.0,1.0) 0 0.000
No. of transfusions? 3.00 (2.0, 5.0) 0 0.000
Number EGD* 1.00 (1.0, 5.0) 1.00 (1.0, 2.0) 0.082
Number Colonoscopy* 1.00 (1.0, 2.0) 1.00 (1.0, 2.0) 0.439

Time to capsule (day)?

9.50 (6.0,33.5)

‘mean = SD

fmedian (min, max)
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Table 2. Capsule result.

Capsule result

Overt OGIB (n=37)

Obscure OGIB (n=33)

Total (n=70)

N 10 (27.0) 11 (33.3) 21 (30.0)
PO (%) 0 2 (6.1) 2(2.9)
P1 (%) 13 (35.1) 16 (48.5) 29 (41.4)
P2 (%) 14 (37.8) 4 (12.1) 18 (25.7)
Etiologies
Angiodysplasia (%) 8(21.6) 1(3) 9(12.9)
Erythematous spots (%) 7 (18.9) 5(15.2) 12 (17.1)
Erosions (%) 3(8.1) 9(27.3) 12 (17.1)
Ulcer (%) 3(8.1) 2 (6.1) 5(7.1)
Tumor (%) 3(8.1) 2 (6.1) 5(7.1)
Meckel diverticulum (%) 1(2.7) 0 1(1.4)
Active bleeding (%) 2(54) 0 2(2.9)
Table 3. Obscure GI bleeding.
Groupl [P1, P2 (n=47)] Group2 [P0, N (n=23)] p-value
Age Yr' 62.70 £ 15.88 55.39+£16.53 0.079
Sex Female (N, %) 28 (59.6) 16 (69.6) 0.445
Underlying disease
DM (N, %) 11(23.4) 6(26.1) 1.000
HT (N, %) 13 (27.7) 8(34.8) 0.782
CAD (N, %) 7(14.9) 4(17.4) 1.000
VHD (N, %) 7 (14.9) 0 0.086
AF (N, %) 4 (8.5) 0 0.292
CKD (N, %) 5(10.6) 2(8.7) 1.000
Cirrhosis (N, %) 3(6.4) 1(4.3) 1.000
Old CVA (N, %) 2(4.3) 0 0.546
Autoimmune disease (N, %) 0 1(4.3) 0.338
Infection (N, %) 3(6.4) 1(4.3) 1.000
Malignancy (N, %) 6 (12.8) 1(4.3) 0.409
Drug
Antiplatelet (N, %) 10 (21.3) 3(13.0) 0.523
Warfarin (N, %) 6(12.8) 2 (8.7) 0.712
NSAIDs (N, %) 9 (19.1) 3(13.0) 0.738
Laboratory
Hb' 11.57 £ 1.54 11.66 £1.16 0.389
Change Hb* 3(0.2,8.9) 2.3(0.3,7.7) 0.309
Platelet’ 242974.36 £ 109294.99 278757.14 £ 121772.90 0.313
WBC' 7152.56 £2812.82 8232.86 £4212.14 0.288
INR? 1.09 (0.89, 22.7) 1.07 (1.03, 1.87) 0.628
BUN¢# 21 (10, 64) 14 (6, 19) 0.112
Crt 0.84(0.47,10.9) 0.98 (0.51, 1.48) 0.815
Episode GI bleed* 0(0,3) 0(0,4) 0.994
No. of transfusions* 2(0,10) 0(0,9) 0.022
<2 (%) 17 (37.8) 16 (69.6) 0.013
22 (%) 28 (62.2) 7(30.4)
Number of EGD? 1.00 (1.0,3.0) 1.00 (1.0,5.0) 0.934
Number of Colonoscopy* 1.00 (1.0,2.0) 1.00 (1.0,1.0) 0.979

"mean + SD; *median (min, max)

group 1 =P2, P1 lesion; group 2 = PO, N lesion



Wiriyaprasit S, et al.

of EGDs received before CE was 19, and the median
number of colonoscopies was 12, Diabetes mellitus,
hypertension, and coronary artery disease were com-
mon comorbid diseases in our patients. As for medica-
tions, no significant differences were noted between
the overt OGIB group and the occult OGIB group re-
garding ingestion of antiplatelet agent, anticoagulation,
and NSAIDs. As for blood chemistry, changes of he-
moglobin levels were higher in the overt OGIB group,
whereas was hemoglobin level and the platelet level
were significantly higher in the occult OGIB group.
An episode of bleeding was found only in the overt
OGIB and the number of blood transfusion was sig-

THAT J GASTROENTEROL 2016
Vol. 17 No. 2 H 85
May - Aug. 2016 £

nificantly higher in the overt OGIB.

For endoscopic findings, erosions and erythema-
tous spots were the most common lesions (17.1% each),
followed by angiodysplasia (12.9%), ulcers (7.1%), and
tumors (7.1%) (Table 2). Categorized by capsule find-
ing results, high potential bleeding lesions (P2) were
noted in 18 cases (25.7%), uncertain potential hemor-
rhagic lesions (P1) in 29 cases (41.4%), no potential
bleeding lesions (P0) in 2 cases (2.9%), and negative
findings (N) 21 cases (30%). Small bowel enteroscopy
was performed in 8 cases (overt OGIB 7, occult OGIB
1). Long GI study was performed in 1 case (overt
OGIB). Computer tomography of the whole abdomen

Table 4. Overt GI obscure GI bleeding.

Group 1 [P1, P2 (n=27)] Group 2 [P0, N (n=10)] p-value
Age yrt 62.41 £ 1547 50.18 £17.45 0.044
<55 (%) 4 (14.8) 5(50)
> 55 (%) 23 (85.2) 5(50) 0.041
Sex Female (n, %) 13 (48.1) 5(50) 1.000
Underlying disease
DM (n, %) 5(18.5) 3 (30) 0.661
HT (n, %) 8(29.6) 4 (40) 0.706
CAD (n, %) 3(11.1) 1(10) 1.000
VHD (n, %) 5(18.5) 0 0.292
AF (n, %) 2(74) 0 0.580
CKD (n, %) 4 (14.8) 2 (20) 1.000
Cirrhosis (n, %) 2(74) 1(10) 1.000
0Old CVA (n, %) 2(74) 0 0.580
Autoimmune disease (n, %) 0 1 (10) 0.286
Infection (n, %) 2(7.4) 1(10) 1.000
Malignancy (n, %) 6(22.2) 0 0.152
Drug
Antiplatelet (n, %) 5(18.5) 2 (20) 1.000
Warfarin (n, %) 3(11.1) 2 (20) 0.597
NSAIDs (n, %) 5(18.5) 2 (20) 1.000
Laboratory
Hb' 11.66 +1.79 11.73 1.35 0.910
Change Hb* 4 (0.6, 8.9) 3.05(1,7.7) 0.634
Platelet’ 198523.81 + 104757.63 260942.86 + 87106.96 0.168
WBCT 7141.43 £2952.89 10502.86 + 4794.47 0.121
INR? 1.07 (0.89, 0.27) 1.08 (1.03, 1.87) 1.000
BUN¢# 23 (10, 64) 10 (6, 14) 0.051
Crt 1.34 (0.74, 10.9) 0.91 (0.83, 1.05) 0.540
Episode GI bleed* 1(1,3) 1(1,4) 0.089
No. of transfusions? 3 (0, 10) 1(0,9) 0.310
Number of EGD* 1(1,3) 1(1,5) 0.814
Number of Colonoscopy?* 1(1,2) 1(1,2) 0.868

‘mean % SD; *median (min, max)

group 1 =P2, P1 lesion; group 2 = PO, N lesion
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was performed in 2 cases (overt OGIB 1, occult OGIB
1). Partial small bowel resection was performed in 5
cases (overt OGIB 3, occult OGIB 2). Procedure re-
lated complications were noted in 1 case (failure of
CE to reach the cecum due to an identified pathology),
and capsule retention due to mass lesion was encoun-
tered in 2 cases (overt OGIB 1, occult OGIB 1).

The number of blood transfusion > 2 units was
the only significantly factor between the two groups
(p = 0.013). The number of endoscopies such as EGD
and colonoscopy was not different between the two
groups.

By categorization as overt OGIB or occult OGIB,
only age > 55 years was significantly different between
group 1 (P1, P2 lesion) and group 2 (PO, N lesion) (p =
0.041) (Table 4). The median of the number of blood
transfusion units was higher in group 1 than group 2,
without statistical significance. The positive yield of
CE was higher in patients with evidence of bleeding
within 14 days of CE compared to those who had re-

Table 5. Time to capsule endoscopy.

Days Group 1 Group 2
p-value
(n=73) m=10)
<7 10 37%) 2 (20%)
8-14 8(29.6% 3 (30%
(29.6%) (30%) 0.416
14-30 4 (14.8%) 2 (20%)
>30 5 (18.5%) 3 (30%)
Days Group 1 Group 2
p-value
(n=73) (n=10)
<14 18 (66.7%) 5 (50%) 0.687
> 14 9 (33.3%) 5(50%)

group 1 =P2, P1 lesion
group 2 = PO, N lesion

Table 6. Univariate Logistic Regression of Association Be-
tween Findings on CE group (P2, P1 vs PO, N) and
Selected Characteristics.

Characteristic OR  95% CI p-value
Obscure GI bleeding

No. of transfusions = 2 3.77 1.29-11.01 0.013
Overt GI obscure GI bleeding

Age (yr) 255 575 1.12-29.41 0.027

Factors Related to Positive Finding of Capsule Endoscopy in
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102 Casule endoscopy

Exclude
23 CE for other causes

8 Pediatric patients
1 Poor bowel preparation

| 70 Capsule endoscopy in obscure Gl bleeding |

|
! !

37 Overt OGIB 33 Occult OGIB

Figure 1. Study flow chart.

mote overt bleeding (> 14 days of CE), but without
statistical significance (p = 0.687) (Table 5). In the oc-
cult OGIB group, there was difference in the number
of transfusions between group 1 and group 2 (p =0.047)
For the univariate logistic regression analysis, we found
that receiving blood transfusion > 2 units in overt OGIB
patients was associated with a positive finding of CE
in OGIB (p = 0.013), and age > 55 years was another
factor that was related to a significant positive finding
by CE in overt OGIB (p = 0.041) (Table 6).

DiscussioN

Current guidelines have suggested algorithms to
identify a causative pathology of OGIB, which strongly
rely on the nature of the presenting symptoms. Unfor-
tunately, most current tests are costly, and inappropri-
ate diagnostic selection can lead to a delayed diagno-
sis, resulting in increased financial demands and poor
patient outcomes. This brings in the identification of
clinical and demographic factors that can help appro-
priate diagnostic selection. A number of studies have
attempted to identify predictors of positive pathology
on CE in OGIB"""29, The largest cohort to date to
assess the correlation of clinical and demographic fac-
tors with positive findings on CE found that the sig-
nificant factors associated with positive findings were
the increasing number of EGDs before CE, the num-
ber transfusion requirements, and the presence of
comorbid CTD. Another study showed that the tim-
ing of CE studies within 48 hours of an episode of overt
bleed was a significant factor®?.

In our series of patients with OGIB, capsule en-
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Table 7. Occult obscure GI bleeding.

(n=20) (n=13) p-value
Age yrf 63.1+£169 59.4+152 0.540
Sex Female (n, %) 15 (75.0) 11 (84.6) 0.676
Underlying disease
DM (n, %) 6(31.6) 3(23.1) 0.704
HT (n, %) 5(25.0) 4 (30.8) 1.000
CAD (n, %) 4 (20.0) 3(23.1) 1.000
VHD (n, %) 2 (10.0) 0 0.516
AF (n, %) 2 (10.0) 0 0.508
CKD (n, %) 1(5.0) 0 1.000
Cirrhosis (n, %) 1 (5.0) 0 1.000
Old CVA (n, %) 0 0
Autoimmune disease (n, %) 0 0
Infection (n, %) 1(5.0) 0 1.000
Malignancy (n, %) 0 1(7.7)
0.394
Drug
Antiplatelet (n, %) 5(25.0) 1(7.7) 0.364
Warfarin (n, %) 3(15.0) 0 0.261
NSAIDs (n, %) 4 (20.0) 1(7.7) 0.625
Laboratory
Hb' 11.4+1.16 11.6 +1.06 0.701
Change Hb! 2(0.2,5.9) 1.7 (0.3, 5) 0.734
Platelet’ 294833.33 £92208.36 296571.43 + 154274.49 0.972
WBCT 7165.56 £2725.24 5962.86 + 1852.30 0.296
INR? 1.94 (0.97, 3.48) - -
BUN# 17 (13, 35) 18 (17, 19) 1.000
Crt 0.74 (0.47, 1.64) 1.2 (0.51, 1.48) 0.909
No. of transfusions* 0(0,4) 0(0,2) 0.047
<2 (%) 13 (65) 12(92.3) 0.108
22 (%) 7 (35) 1(7.7)
Number of EGD* 1(1,2) 1(1,2) 0.814
Number of Colonoscopy* 1(1,2) 1(1,2) 0.868

"mean + SD; *median (min, max)

group 1 =P2, P1 lesion; group 2 = PO, N lesion

doscopy was well-tolerated and helpful in directing fur-
ther diagnostic and therapeutic strategy. The demo-
graphic characteristics of patients in this series were
representative of patients in a tertiary care center for
OGIB. Patients had previously undergone several tests,
procedures, and hospitalizations due to GI bleeding. It
was not possible to predict the effect of the use of medi-
cations such as warfarin, aspirin, or other NSAIDs in
the multivariate analysis because of the small sample
size. However, the amount of blood transfusions >2
unit was found to be significantly associated with a

positive finding of CE. Other common endoscopic find-
ings such as erosions, erythematous spots, and
angiodysplasia were not different from those in previ-
ous studies.

The correlation between the timing and the yield
of CE remains a controversial issue. One study'” found
the highest yield in patients with ongoing GI bleeding,
and therefore argued for ordering CE earlier in the set-
ting of overt OGIB. In our patients, group 1 (P2 and
P1) lesions could be detected in 72.9 % of patients with
overt OGIB, compared to 60.6 % in patients with oc-
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cult OGIB. Moreover, the diagnostic yield of CE was
higher in patients who had evidence of bleeding within
14 days of CE, compared to those who had a remote
overt bleeding (> 14 days of CE), but without statisti-
cal significant (p=0.687).

The median time interval of CE after the onset of
OGIB in the present study was 9.5 days (range 6-33.5
days). As the range of time interval was rather wide,
later performances of CE in our study might have un-
der detected small bowel ulcers or other NSAIDs-re-
lated lesions, as suggested by a recent study®@.

The major complication noted during CE was
capsule retention, usually in the small intestine, neces-
sitating endoscopic or surgical removal. Published rates
of this complication range from 0.75-5%*». Cap-
sule retention was 2.9% in our study.

The current study had several limitations. Firstly,
it was a retrospective single-center study. Data collec-
tion bias could have occurred. Secondly, our sample
size was small, such that certain significant findings
by CE might not reach a statistical significance. Thirdly,
the time between capsule and the study could have been
inaccurate due to retrospective bias.

In conclusion, receiving blood transfusion > 2
units in overt OGIB patients were associated with a
positive finding of CE in OGIB. Age > 55 years was
another significantly positive factor in overt OGIB.

REFERENCES

1. RajuGS, Gerson L, Das A, ef al. American Gastroenterological
Association (AGA) Institute technical review on obscure gas-
trointestinal bleeding. Gastroenterology 2007;133:1697-717.

2. Iddan G, Meron G, Glukhovsky A, et al. Wireless capsule en-
doscopy. Nature 2000;405:417.

3. Pennazio M, Eisen G, Goldfarb N. ICCE consensus for ob-
scure gastrointestinal bleeding. Endoscopy 2005;37(10):1046-
50.

4. Triester S, Leighton JA, Leontiadis GI, ef al. A meta-analysis
of the yield of capsule endoscopy compared to other diagnos-
tic modalities in patients with obscure gastrointestinal bleed-
ing. Am J Gastroenterol 2005;100:2407-18.

5. LiaoZ,Gao R, Xu C, et al. Indications and detection, comple-
tion, and retention rates of small-bowel capsule endoscopy: a
systematic review. Gastrointest Endosc 2010;71:280-6.

6. Pasha SF, Leighton JA, Das A, et al. Double-balloon
enteroscopy and capsule endoscopy have comparable diag-
nostic yield in small-bowel disease: a meta-analysis. Clin
Gastroenterol Hepatol 2008;6:671-6.

7. Pennazio M, Santucci R, Rondonotti E, ef al. Outcome of pa-
tients with obscure gastrointestinal bleeding after capsule en-
doscopy: report of 100 consecutive cases. Gastroenterology

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Factors Related to Positive Finding of Capsule Endoscopy in

Obscure GI Bleeding

2004;26:643-53.

. Estevez E, Santucci R, Rondonotti E, et al. Diagnostic yield

and clinical outcomes after capsule endoscopy in 100 con-
secutive patients with obscure gastrointestinal bleeding. Eur J
Gastroenterol Hepatol 2006;18:881-8.

Mergener K, Ponchon T, Gralnek I, et al. Literature review
and recommendations for clinical application of small-bowel
capsule endoscopy, based on a panel discussion by interna-
tional experts. Consensus statements for small-bowel capsule
endoscopy, 2006/2007. Endoscopy 2007;39:895-909.

Toy E, Rojany M, Sheikh R, et al. Capsule endoscopy’s im-
pact on clinical management and outcomes: a single-center
experience with 145 patients. Am J Gastroenterol 2008;
103:3022-8.

Riccioni ME, Urgesi R, Spada C, ef al. Unexplained iron de-
ficiency anaemia: Is it worthwhile to perform capsule endos-
copy? Dig Liver Dis 2010;42:560-6.

Leighton JA, Triester SL, Sharma VK, Capsule endoscopy: a
meta-analysis for use with obscure gastrointestinal bleeding
and Crohn’s disease. Gastrointest Endosc Clin N Am 2006;
16:229-50.

Albert JG, Nachtigall F, Wiedbrauck F, et al. Minimizing pro-
cedural cost in diagnosing small bowel bleeding: comparison
of a strategy based on initial capsule endoscopy versus initial
double-balloon enteroscopy. Eur J Gastroenterol Hepatol
2010;22:679-88.

Van Gossum A, Ibrahim M. Video capsule endoscopy: what
is the future? Gastroenterol Clin North Am 2010;39:807-26.

Seitz U, Bohnacker S, Soehendra N. A simple method to de-
termine the location of the capsule and thus whether prokinetic
drugs are needed during video capsule endoscopy. Endoscopy
2002;34:1027.

Saurin JC, Delvaux M, Gaudin JL, et al. Diagnostic value of
endoscopic capsule in patients with obscure digestive bleed-
ing: blinded comparison with video push-enteroscopy. Endo-
scopy 2003;35:576-84.

Carey EJ, Leighton JA, Heigh RI, et al. A single-center expe-
rience of 260 consecutive patients undergoing capsule endos-
copy for obscure gastrointestinal bleeding. Am J Gastroenterol
2007;102:89-95.

Redondo-Cerezo E, Pérez-Vigara G, Pérez-Sola A, et al. Di-
agnostic yield and impact of capsule endoscopy on manage-
ment of patients with gastrointestinal bleeding of obscure ori-
gin. Dig Dis Sci 2007;52:1376-81.

Sidhu R, Sanders DS, Kapur K, et al. Factors predicting the
diagnostic yield and intervention in obscure gastrointestinal
bleeding investigated using capsule endoscopy. J Gastrointestin
Liver Dis 2009;18:273-8.

Goenka MK, Majumder S, Kumar S, et al. Single center ex-
perience of capsule endoscopy in patients with obscure gas-
trointestinal bleeding. World J Gastroenterol 2011;17:774-8.

Matsumura T, Arai M, Sazuka S, et al. Negative capsule en-
doscopy for obscure gastrointestinal bleeding is closely asso-
ciated with the use of low-dose aspirin. Scand J Gastroenterol
2011; 46(5):621-6.

Barkin JS, Friedman S. Wireless Capsule Endoscopy requir-
ing surgical intervention: the world’s experience. Am J
Gastroenterol 2002;97:S298.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


