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ABSTRACT

Background: Capsule endoscopy was primarily designed 
for the investigation of the small bowel. However, it may 
also identify lesions in other segments of the gastrointes-
tinal tract. The aim of the current study was to evaluate the 
incidence of gastroduodenal abnormalities during small 
bowel capsule endoscopy and its impact on patient diag-
nosis and management. 

Patients and methods: This study is a retrospective analysis 
of data from 2,217 consecutive capsule endoscopy proce-
dures performed at a single tertiary-care center between 
January 2008 and February 2016. Patient baseline character-
istics, gastroduodenal lesions, diagnosis and management 
before and after capsule endoscopy were recorded and a 
descriptive analysis was performed. 

Results: Two thousands and two hundred seventeen 
patients were finally included in the analysis. One thou-
sand and seventy patients were male (48.2%) and the mean 
age was 56.1 ± 19.5 years (range: 12-93). Obscure gastroin-
testinal bleeding (52.3%) and inflammatory bowel disease 
(18.3%) were the main procedure indications. Gastroduo-
denal abnormalities were detected by capsule endoscopy 
in 696 (31.4%) of 2,217 patients. The most common types 
of missed gastric and duodenal lesions found were gastric 
erosions (35.4%), findings suggestive of chronic gastritis 
(22.9%), duodenal erosions (28.1%) and duodenal erythema 
(23.5%). This information had a clinical or diagnostic impact 
of 26.2% and a therapeutic impact of 15.5%. 

Conclusion: Capsule endoscopy detects not only small bow-
el lesions but also some gastroduodenal lesions that may 
be overlooked during an initial gastroscopy. Therefore, all 
gastroduodenal images should be read during small bowel 
capsule endoscopy as it may provide relevant information 
that result in changes in patient management.

Key words: Capsule endoscopy. Gastric lesions. Gastros-
copy.

INTRODUCTION

Nowadays, small bowel capsule endoscopy (SBCE) is con-
sidered as the first-line procedure for the visualization of 
the small bowel (SB) (1-3). Since its introduction, SBCE has 
evolved to become a widely accepted tool. It has revolution-
ized the approach for the investigation and management 
of SB diseases, as it is a minimally invasive technique that 
directly visualizes the mucosal surface usually inaccessi-
ble via conventional endoscopy (4-7). Designed primarily 
to provide diagnostic imaging of the SB, SBCE has been 
used predominantly for obscure gastrointestinal bleeding 
(OGIB) and suspected Crohn’s disease (8,9). However, due 
to its excellent safety profile, other indications have been 
established during recent years, including the assessment 
of celiac disease, investigation of SB tumors and the sur-
veillance of hereditary polyposis syndromes (10,11). Unlike 
OGIB, where SB examination is typically indicated when no 
source of bleeding is identified via conventional endosco-
py (12,13), prior conventional endoscopy (gastroscopy and 
ileocolonoscopy) is not always mandatory when a SBCE 
is indicated. However, SBCE provides an opportunity to 
examine other areas of the gastrointestinal (GI) tract such 
as the esophagus, stomach, duodenum or colon (14,15). 
Furthermore, it may detect lesions in proximal and distal 
segments of the GI tract that could have been overlooked 
by conventional endoscopy (16,17). It is well known that 
both upper and lower GI endoscopic procedures have false 
negatives (18-20). However, the incidence and impact of 
these lesions on patient management has not been well 
documented. As a result, it is not clear whether all images 
of a video capsule procedure should be reviewed. The aim 
of the current study was to evaluate the incidence of gas-
troduodenal lesions (GDL) in patients that underwent SBCE 
and its impact on patient management.

1130-0108/2018/110/2/102-108 • REVISTA ESPAÑOLA DE ENFERMEDADES DIGESTIVAS 
© Copyright 2018. SEPD y © ARÁN EDICIONES, S.L.

REV ESP ENFERM DIG 2018:110(2):102-108 
DOI: 10.17235/reed.2017.5114/2017



Gastroduodenal lesions detected during small bowel capsule endoscopy: incidence, diagnostic and therapeutic impact

REV ESP ENFERM DIG 2018:110(2):102-108 
DOI: 10.17235/reed.2017.5114/2017

103

PATIENTS AND METHODS

This study is a retrospective analysis of data from 2,217 
consecutive SBCE performed at a single tertiary-care cen-
ter (Complejo Hospitalario de Navarra, Spain) between 
January 2008 and February 2016. All patients with incom-
plete data were excluded from the study. The variables 
analyzed included patient demographics, procedure 
indications, presence and type of GDL during SBCE, per-
formance of gastroscopy before and after SBCE, patient 
diagnosis and management before and after SBCE and 
patient outcome.

Definitions

•  Gastroscopy pre-SBCE: only those gastroscopies per-
formed < 30 months before a SBCE procedure were 
considered.

•  Additional findings: refer to GDL different to those de-
tected by a previous gastroscopy.

•  New findings: GDL detected in patients with no pre-
vious findings from the gastroscopy (i.e., negative 
gastroscopy).

•  Clinical impact: defined as the proportion of patients 
with changes in their pre-SBCE procedure diagnosis.

•  Therapeutic impact: defined as the proportion of pa-
tients with changes in their pre-SBCE procedure treat-
ment.

Capsule endoscopy procedure

All SBCE examinations were performed using the Pill-
Cam®SB2 (January 2008- November 2012) and the Pill-
Cam®SB3 (December 2012-February 2016) manufactured 
by Given Imaging, Yoqneam, Israel. Patients underwent 
SBCE without any bowel preparation or prokinetics, with 
clear liquids the afternoon before and after fasting for eight 
hours. Up to 76.7% of the explorations were performed in 
an outpatient setting. Following administration of the cap-
sule, patients were allowed to eat a light breakfast after 
three hours and a light meal after five hours. At the end of 
the recording period, patients returned to the endoscopy 
unit where the data recorder was removed and images 
were downloaded. SBCE recordings were reviewed by 
four experienced readers (21) (defined as readers with an 
experience of at least 200 SBCE explorations, 2-3 capsule 
readings per week and a professional interest in the pro-
cedure) at 12 frames per second using the Rapid® Reader 
software.

Statistical analysis

Statistical analysis was performed using the 15.0 version 
of the SPSS software (IBM Corporation, New York, USA). 
Normally distributed quantitative data are presented as the 
mean, standard deviation (SD) and range within the given 
values. Non-normally distributed quantitative data are pre-
sented as a median with the corresponding interquartile 
range. Qualitative variables are presented as simple propor-
tions. The Chi-squared test was used for the qualitative data 
comparison and p values less than 0.05 were considered as 
statistically significant.

Ethics

An informed consent form was obtained from all patients 
before the SBCE procedure. The Institutional Review Board 
from our Institution approved the data collection and their 
use for the purpose of the present study.

RESULTS

Two thousands and two hundred twenty-four SBCE pro-
cedures were performed during the study period. Seven 
capsule explorations were excluded from the analysis due 
to missing data. Therefore, 2,217 procedures were finally 
included in the analysis. One thousand and seventy patients 
were male (48.2%) and the mean age was 56.1 ± 19.5 years 
(range: 12-93). Patients were referred for SBCE due to OGIB 
in 1,160 cases (52.3%), known or suspected Crohn´s disease 
in 406 cases (18.3%), abdominal pain in 184 cases (8.3%), 
chronic diarrhea in 144 cases (6.5%) and other indications 
in 323 cases (14.6%). SB abnormalities were noted in 1,301 
patients (58.6%) and these included erosions or ulcers in 
36.2% (n = 471) of cases, angiodysplasias in 32.0% (n = 416), 
inflammatory bowel mucosa in 16.3% (n = 212), tumors in 
5.0% (n = 65), active bleeding in 4.6% (n = 60) and other 
lesions in 5.9% (n = 77) of cases. The SB was not explored 
in 30 patients (1.4%) because the capsule was retained in 
the stomach and did not pass through the pylorus after the 
batteries expired.

Gastroduodenal lesions

SBCE detected 696 GDL in 566 patients, 285 (50.3%) patients 
had only gastric lesions (GL), 151 (26.7%) only duodenal 
lesions (DL) and 130 (23.0%) presented simultaneous gas-
tric and duodenal lesions. Findings were identified simul-
taneously in the SB and stomach and/or duodenum in 
370 of 566 patients (65.4%) undergoing SBCE. Up to 488 
patients (86.2%) had a previous upper GI endoscopy, 463 
(81.8%) were performed < 30 months and 25 (18.2%) > 30 
months before the capsule procedure. The mean number 
of gastroscopies was 1.29 ± 1.1 (1-10) and the mean time 
between upper GI endoscopy and SBCE was 237.6 ± 527.4 
days (0-3650).

Gastric lesions

SBCE detected GL (Table 1) in 415 patients (18.7%). The 
most frequent locations for these lesions were the antrum 
in 42.9% (n = 178) of cases, the gastric body in 10.6% (n 
= 44), diffuse gastric affectation in 5.1% (n = 21), the car-
dial region in 0.7% (n = 3) and the gastric fundus in 0.7% 
(n = 3). The gastric location was not determined in 40% of 
cases (n = 166). Taking into account only those patients 
with an upper endoscopy < 30 months before SBCE (n = 
341; 82.2%), GL were detected in 257 (75.4%) cases. These 
were new findings that were different to those detected 
by the previous gastroscopy (i.e., additional findings) in 98 
patients (38.1%) and new findings in 159 patients (61.9%). 
Gastric lesions were also found in 74 patients with no pre-
vious gastroscopy (17.8%), these included gastric erosions 
in 48.6% (n = 36) of cases, findings suggestive of gastritis 
in 20.3% (n = 15), gastric ulcers in 12.2% (n = 9), polyps in 
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6.7% (n = 5), vascular lesions in 6.7% (n = 5), active bleeding 
in 4.1% (n = 3) and gastric tumors in 1.4% (n = 1) of cases. 
The types of lesions detected in the stomach during SBCE 
are shown in figure 1.

Duodenal lesions

SBCE detected DL (Table 2) in 281 patients (12.7%). Taking 
into account only those patients with an upper endosco-
py 30 months before the SBCE (n = 220; 78.3%), DL were 
detected 190 (86.4%) cases. These were new findings dif-
ferent to those detected by the previous gastroscopy (i.e., 
additional findings) in 32 patients (16.8%) and new findings 
in 158 patients (83.2%). DL were also found in 61 patients 
(21.7%) with no previous gastroscopy and these included 
duodenal erosions in 39.4% (n = 24) of cases, duodenal 
erythema in 26.2% (n = 16), ulcers in 14.8% (n = 9), vascular 
lesions in 8.2% (n = 5), Brunner´s gland hyperplasia in 3.3% 
(n = 2), active bleeding in 4.9% (n = 3), findings suggestive 
of duodenal atrophy in 1.6% (n = 1) and polyps in 1.6% (n = 
1) of cases. The types of lesions detected in the duodenum 
during SBCE are shown in figure 2.

Clinical and therapeutic impact

GL and DL during SBCE led to a diagnostic change in 331 
and 251 patients respectively, resulting in an overall clini-
cal impact of 26.2%. The frequency of diagnostic changes 
was higher among patients with no previous gastroscopy 
(100% versus 80.5%, p < 0.05). Although, 463 (81.8%) of all 
patients with GDL had a previous gastroscopy, a second 
upper endoscopy was required in 104 patients (18.4%). On 
the other hand, due to the presence of GDL during CE, 
343 (60.6%) patients underwent a change in their initial 
therapeutic strategy, resulting in an overall therapeutic 
impact of 15.5%. The frequency of therapeutic changes 
was significantly higher among those patients who had 
a previous gastroscopy (67.2% versus 48.2%, p < 0.05). 
Pharmacological therapy was the treatment of choice in 
292 patients (85.1%), followed by therapeutic endoscopy 
in 44 patients (12.8%), surgery in 4 patients (1.2%) and a 
gluten-free diet in 3 patients with discrepant celiac-specific 
serology and duodenal histology (0.9%). Iron supplements 
(n = 167) in the pharmacological group and Argon Beam 
(n = 30) for vascular lesions (angiodysplasias) in the endo-
scopic group were the most common treatment changes 

Table 1. Type of gastric findings during small bowel capsule endoscopy (SBCE)

Overall lesions Overlooked lesions

Type of lesion n (%) Type of lesion n (%)

Erosions 147 (35.4%) Erosions 96 (37.4%)

Findings suggestive of chronic gastritis 95 (22.9%) Findings suggestive of chronic gastritis 56 (21.8%)

Vascular lesions 54 (13.0%) Vascular lesions 37 (14.4%)

Ulcers 35 (8.4%) Ulcers 23 (8.9%)

Polyps 33 (8.0%) Polyps 18 (7.0%)

PHG 16 (3.9%) PHG 5 (1.9%)

Active bleeding 14 (3.4%) Active bleeding 10 (3.9%)

Findings suggestive of IM 11 (2.6%) Findings suggestive of IM 10 (3.9%)

GAVE 6 (1.4%) GAVE 1 (0.4%)

Tumours 4 (1.0%) Tumours 1 (0.4%)
PHG: portal hypertensive gastropathy; IM: intestinal metaplasia; GAVE: gastric vascular ectasia.

Fig. 1. Gastric findings during small bowel capsule endoscopy. A. Portal hypertensive gastropathy lesion. B. Gastric 
ulcer. C. GIST.

A B C
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found in the study after SBCE. Among patients taking iron 
supplements, oral iron supplements was first indicated in 
82.6% of patients (n = 138) after SBCE findings, while oral 
supplements were changed for endovenous iron supple-
ments in the remaining cases (n = 29). The study results are 
summarized in figure 3.

DISCUSSION

SBCE was developed to examine the SB in a simple and 
non-invasive way (4-7), demonstrating its ability to visual-
ize SB lesions in various studies (1-3). In 2001, SBCE was 
accepted for the study of the small intestine in patients with 
OGIB when no source of bleeding was identified after a neg-
ative conventional endoscopy (gastroscopy and colonosco-
py) (8,9). However, due to its excellent safety profile and the 
fact that it is well accepted by patients and physicians, other 
indications have been established in the last few years (10). 
Nowadays prior conventional endoscopy (gastroscopy and 
ileocolonoscopy) is no longer mandatory as it was over a 
decade ago due to the emerging indications for SBCE (11). 

However, SBCE allows the examination of the small intes-
tine and other areas of the GI tract that are reached by the 
SBCE until the battery life expires (14,15). In fact, some stud-
ies have reported the ability of SBCE to detect lesions out-
side the small intestine and sometimes within the reach of 
a conventional gastroscopy, meaning that they could have 
been missed during prior examinations (16,17). Therefore, 
the unanswered question and the main objective of the 
study were to determine whether we should review all the 
images of the SBCE videos. The incidence of GDL detected 
during SBCE varies among different studies, ranging from 
less than 5% to as high as 20% (22-24). OGIB was the prin-
cipal indication for performing SBCE in all of these studies. 
In contrast, although OGIB is still the main indication in the 
present study (52.3%), other indications such as Crohn´s 
or celiac disease have also been included. Up to 31.4% of 
non-SB lesions (i.e., upper GI) were identified. In contrast 
to other studies, the number of GDL in our study may be 
unusually high. This may be explained by the fact that we 
consider that all findings detected should be always collect-
ed in the final report. This could be important when patients 
are referred from other medical services or medical centers, 

Fig. 2. Duodenal findings during small bowel capsule endoscopy. A. Vascular lesión. B. Duodenal ulcer. C. Duodenal 
lymphoma.

Table 2. Type of duodenal findings during small bowel capsule endoscopy (SBCE)

Overall lesions Overlooked lesions

Type of lesion n (%) Type of lesion n (%)

Erosions 79 (28.1%) Erosions 49 (25.8%)

Erythema 66 (23.5%) Erythema 46 (24.2%)

Vascular lesions 53 (18.9%) Vascular lesions 38 (20.0%)

Ulcers 29 (10.3%) Ulcers 20 (10.5%)

Active bleeding 15 (5.3%) Active bleeding 11 (5.8%)

Brunner´s gland hyperplasia 14 (5.0%) Brunner´s gland hyperplasia 9 (4.7%)

Polyps 12 (4.3%) Polyps 7 (3.7%)

Tumours 4 (1.4%) Tumours 4 (2.1%)

Findings suggestive of duodenal atrophy 4 (1.4%) Diverticula 3 (1.6%)

Diverticula 3 (1.1%) Findings suggestive of intestinal metaplasia 2 (1.1%)

Findings suggestive of intestinal metaplasia 2 (0.7%) Findings suggestive of duodenal atrophy 1 (0.5%)

A B C
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in the outpatient setting and for those patients who under-
go a capsule endoscopy with incomplete medical informa-
tion. These non-small bowel findings were commonly found 
in the stomach (50.3%) and duodenum (26.7%), although 
simultaneous gastric and duodenal lesions were identified 
in 23.0% of cases. Typically, GL were described in the gastric 
body or antrum (58.6%), underlining the limitations of the 
SBCE for examining other segments such as the gastric fun-
dus or cardia region (25,26). The duodenum is also usually 
explored during SBCE and the bulb is the most frequent 
location for DL. However, a complete examination of the 
duodenum is not always feasible, as SBCE transit time in 
this segment is very short (27-29). To date, it is not clear why 
these lesions revealed by SBCE are missed during the ini-
tial upper endoscopy. Although some possible explanations 
may be related to lesions characteristics (size of the lesion 
and/or unusual location) and the endoscopic procedures 
(quality of the exploration, complete examination rates or 
endoscopist experience) (23,30). Indeed, there are a few 
studies that have reported the value of SBCE for the detec-
tion of missed lesions, not only in the small intestine but 
also in the upper and lower GI tract (22-24,31,32). However, 
they describe few limitations related to capsule character-
istics that may complicate gastric visibility including: a) the 
absence of gastric distension; b) the presence of gastric res-
idues despite overnight fasting; and c) gastric time release 
(time from ingestion to passage through the pylorus) (23). 
Despite these limitations and as we have shown previous-

ly, the stomach and duodenum were adequately visualized 
by SBCE in the majority of cases. This allowed the identi-
fication of a significant proportion of new lesions in the 
upper GI tract (31.4%) and led to an improved diagnostic 
yield in 26.2% of the overall patients. However, many of 
these lesions were not histologically confirmed and upper 
GI endoscopy was indicated after SBCE findings in only 
18.4% of cases, which made the interpretation of the results 
difficult. Nonetheless, they led to changes in the manage-
ment of 15.5% of the patients undergoing SBCE. This value 
is even higher in those patients with no previous upper GI 
endoscopy. Therefore, we may consider SBCE as a comple-
mentary technique to gastroscopy and a careful review of 
the gastroduodenal images should be recommended, even 
more so when an initial gastroscopy was not performed.

The current study faced the following limitations: a) a ret-
rospective study design with a simple descriptive analy-
sis without a comparison or profound investigation of the 
SBCE GI findings; b) a prospective long term follow-up 
and a new upper GI endoscopy with a histological study 
following SBCE is mandatory in order to confirm that the 
so-called potentially significant lesions are not actually 
incidental findings, as in only 18.4% of cases gastroscopy 
followed SBCE findings; c) a prospective long term fol-
low-up that takes into account possible risk factors for 
the presentation of non-small bowel lesions in patients 
undergoing SBCE and possible false positive gastroscopy 

Fig. 3. Summary of the results from the study: Diagnostic impact of gastroduodenal lesions.

n = 2,217 SBCE

26.2% overall diagnostic impact

415 GL 281 DL

257 
(75.4%)

190 
(86.4%) 84 (24.6%) 30 (13.6%)

Lesions without 
prior gastroscopy

Lesions with prior 
gastroscopy

Gastric lesions (GL)

Duodenal lesions (DL)

341 
(82.2%)

220 
(78.3%)

98 (38.1%) 32 (16.8%) 74 (17.8%) 61 (21.7%)159 
(61.9%)

158 
(83.2%)

Same lesionsAdditional 
lesions New lesions
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procedures due to pre-SBCE mucosal aspiration, mucosal 
biopsies or other reasons; d) the heterogeneity of SBCE 
indications makes a previous conventional endoscopy 
unnecessary in some cases. Unlike OGIB, where conven-
tional endoscopy should always precede capsule explora-
tion, initial gastroscopy is not essential in other cases such 
as known Crohn´s disease, in which evaluation of the SB 
mucosa is only required to assess treatment response (33). 
It is likely in these cases that GDL would have been iden-
tified if an initial gastroscopy would have been indicated; 
e) the low rate of second-look gastroscopies (18.4%) that 
may confirm capsule findings and thus could be related to 
the benign nature of GDL. The lack of histological confir-
mation of findings was resolved using the diagnostic-ther-
apeutic impact. These variables are subjective but take the 
global situation of the patient into account and are quite 
close to the specific weight of GDL detected by CE. In the 
current study, one gastric tumor (GIST) missed by two 
experienced endoscopists was detected during SBCE. In 
cases of OGIB with an initial negative upper endoscopy, a 
systematic second-look endoscopy is not recommended 
unless the initial endoscopy was not totally reliable. In 
the case presented here, the identification was difficult 
because the tumor was hidden between the gastric folds 
and was only detected by a retroversion maneuver. In 
another case, CE detected a duodenal adenocarcinoma 
distal to the papilla of Vater that was missed during the 
initial gastroscopy. In the remaining cases, a follicular 
lymphoma of the duodenum was first identified during 
gastroscopy and was confirmed by SBCE, while the oth-
er so-called upper GI tumors were actually submucosal 
lesions seen as a bulge in the lumen; and f) there is a 
lack of information regarding the maximum period of time 
between conventional endoscopic procedures and SBCE. 
30 months was chosen as an arbitrary date in this study. 
However, it is well known that endoscopic procedures 
should be repeated if a prior endoscopy was unreliable. 
Otherwise, SBCE should be performed as soon as possible 
after a negative gastroscopy (8,9). 

In conclusion, upper endoscopy is the first-line procedure 
for the visualization of the upper GI tract. However, a careful 
review of these images should be performed during small 
intestine capsule exploration as the stomach and the duo-
denum are adequately visualized in the majority of cases. 
This allows a significant proportion of missed or under-
estimated lesions to be identified that may result in new 
diagnoses and changes in patient management. Further 
prospective studies are needed to confirm these results.

REFERENCES 

1. Iddan G, Meron G, Glukhovsky A, et al. Wireless capsule endoscopy. Natu-
re 2000;405:417. DOI: 10.1038/35013140

2. Meron GD. The development of the swallowable video capsule (M2A). 
Gastrointest Endosc 2000;52:817-9. DOI: 10.1067/mge.2000.110204

3. Lewis BS, Swain P. Capsule endoscopy in the evaluation of patients with 
suspected small intestinal bleeding: Results of a pilot study. Gastrointest 
Endosc 2002;56:349-53. DOI: 10.1016/S0016-5107(02)70037-0

4. Scapa E, Jacob H, Lewcowicz S, et al. Initial experience of wireless- cap-
sule endoscopy for evaluating occult gastrointestinal bleeding and sus-
pected small bowel pathology. Am J Gastroeneterol 2002;97:2776-9. DOI: 
10.1111/j.1572-0241.2002.07021.x

5. Matas JL, Asteinza M, Loscos JM, et al. Diagnostic yield and safety of 
capsule endoscopy. Rev Esp Enferm Dig 2006;98:666-73. DOI: 10.4321/
S1130-01082006000900004

6. Carretero C, Fernández-Urién I, Betes M, et al. Role of videocapsule endos-
copy for gastrointestinal bleeding. World J Gastroenterol 2008;14:5261-4. 
DOI: 10.3748/wjg.14.5261

7. Fireman Z, Kopelman Y. Small bowell capsule endoscopy: Have we con-
quered the last frontier? Isr Med Assoc J 2008;10:298-301.

8. Shim KN, Moon JS, Chang DK, et al. Guideline for capsule endoscopy: obs-
cure gastrointestinal bleeding. Clin Endosc 2013;46:45-53. DOI: 10.5946/
ce.2013.46.1.45

9. Gerson LB, Fidler JL, Cave DR, et al. ACG clinical guideline: Diagnosis and 
Management of Small Bowel Bleeding. Am J Gastroenterol 2015;110:1265-
87. DOI: 10.1038/ajg.2015.246

10. Ladas SD, Triantafyllou K, Spada C, et al. European Society of Gastrointes-
tinal Endoscopy (ESGE): recommendations on clinical use of video capsule 
endoscopy to investigate small-bowel, esophageal and colonic diseases. 
Endoscopy 2010;42:220-7. DOI: 10.1055/s-0029-1243968

11. Pennazio M, Spada C, Eliakim R, et al. Small-bowel capsule endoscopy and 
device-assisted enteroscopy for diagnosis and treatment of small- bowel 
disorders: European Society of Gastrointestinal Endoscopy (ESGE) Clinical 
Guideline. Endoscopy 2015;47:352-76. DOI: 10.1055/s-0034-1391855

12. Tae CH, Shim KN. Should Capsule Endoscopy Be the First Test for Every 
Obscure Gastrointestinal Bleeding? Clin Endosc 2014;47:409-14.

13. Martínez-González J, Téllez Villajos L, Aicart-Ramos M, et al. Capsule en-
doscopy and obscure gastrointestinal bleeding: does the form of presenta-
tion matter? Gastroenterol Hepatol 2015;38:47-53.

14. Kitiyakara T, Selby W. Non-small-bowel lesions detected by capsule 
endoscopy in patients with obscure GI bleeding. Gastrointest Endosc 
2005;62:234-8. DOI: 10.1016/S0016-5107(05)00292-0

15. Lepileur L, Dray X, Antonietti M, et al. Factors associated with diagnosis of 
obscure gastrointestinal bleeding. Clin Gastroenterol and Hepatol. 2012; 
10:1376-80. DOI: 10.1016/j.cgh.2012.05.024

16. Sidhu R, Sander DS, McAlindon ME. Does capsule endoscopy recognise 
gastric antral vascular ectasia most frequently than conventional endosco-
py? J Gastrointestin Liver Dis 2006;15:375-7.

17. Gilbert D, O´Malley S, Selby W. Are repeat upper gastrointestinal endosco-
py and colonoscopy necessary within six months of capsule endoscopy in 
patients with obscure gastrointestinal bleeding? J Gastroenterol Hepatol 
2008;23:1806-9.

18. Fry LC, Bellutti M, Neumann H, et al. Incidence of bleeding lesions within 
reach of conventional upper and lower endoscopes in patients undergoing 
double-balloon enteroscopy for obscure gastrointestinal bleeding. Aliment 
Pharmacol Ther 2009;29:342-9. DOI: 10.1111/j.1365-2036.2008.03888.x

19. Schönfeld J, Hauser D, Hartmann CA, et al. Adenomas and Carcinomas 
Missed in Routine Colonoscopy: A Prospective Study in Resected Colon 
Segments. Z Gastroenterol 2014;52:1153-6. DOI: 10.1055/s-0034-1366619

20. Riccioni ME, Urgesi R, Cianci R, et al. Obscure recurrent gastrointestinal 
bleeding: a revealed mystery? Scand J Gastroenterol 2014;49:1020-6.

21. Velayos Jiménez B, Alcaide Suárez N, González Redondo G, et al. Impact 
of the endoscopist’s experience on the negative predictive value of capsu-
le endoscopy. Gastroenterol Hepatol 2017;40:10-5. DOI: 10.1016/j.gastro-
hep.2016.03.003

22. Velayos B, Herreros de Tejada A, Fernández L, et al. Upper gastrointes-
tinal findings detected by capsule endoscopy in obscure gastrointesti-
nal bleeding. Rev Esp Enferm Dig 2009;101:11-9. DOI: 10.4321/S1130-
01082009000100002

23. Tacheci I, Devière J, Kopacova M, et al. The importance of upper gastroin-
testinal lesions detected with capsule endoscopy in patients with obscure 
digestive bleeding. Acta Gastroenterol Belg 2011;74:395-9.



J. F. Juanmartiñena Fernández et al.

REV ESP ENFERM DIG 2018:110(2):102-108 
DOI: 10.17235/reed.2017.5114/2017

108

24. Vlachogiannakos J, Papaxoinis K, Viazis N, et al. Bleeding lesions within 
reach of conventional endoscopy in capsule endoscopy examinations for 
obscure gastrointestinal bleeding: is repeating endoscopy economically 
feasible? Dig Dis Sci 2011;56:1763-8.

25. Kobayashi Y, Watabe H, Yamada A, et al. Diagnostic yield of capsule 
endoscopy for gastric diseases. Abdom Imaging 2012;37:29-34. DOI: 
10.1007/s00261-011-9777-y

26. Keller J, Fibbe C, Volke F, et al. Inspection of the human stomach using 
remote-controlled capsule endoscopy: a feasibility study in healthy volun-
teers. Gastrointest Endosc 2011;73:22-8. DOI: 10.1016/j.gie.2010.08.053

27. Clarke JO, Giday SA, Magno P, et al. How good is capsule endoscopy for 
detection of periampullary lesions? Results of a tertiary-referral center. 
Gastrointest Endosc 2008;68:267-72. DOI: 10.1016/j.gie.2007.11.055

28. Selby W, Prakoso E. The inability to visualize the ampulla of Vater is an 
inherent limitation of capsule endoscopy. Eur J Gastroenterol Hepatol 
2011;29:101-3. DOI: 10.1097/MEG.0b013e3283410210

29. Koulaouzidis A, Plevris JN. Detection of the ampulla of Vater in small 
bowel capsule endoscopy: experience with two different systems. J Dig 
Dis 2012;13:621-7. DOI: 10.1111/j.1751-2980.2012.00638.x

30. Selby W. Can clinical features predict the likelihood of finding abnormali-
ties when using capsule endoscopy in patients with GI bleeding of obscure 
origin? Gastrointest Endosc 2004;59:782-7.

31. Elijah D, Daas A, Brady P. Capsule endoscopy for obscure GI bleeding yields 
a high incidence of significant treatable lesions within reach of standard 
upper endoscopy. Clin Gastroenterol 2008;42:962-63. DOI: 10.1097/MCG.
0b013e31811edce5

32. Juanmartiñena Fernández JF, Fernández-Urién I, Zabalza B, et al. Colonic 
lesions in patients undergoing small bowel capsule endoscopy: incidence, 
diagnostic and therapeutic impact. Rev Esp Enferm Dig 2017;109:498-502. 
DOI: 10.17235/reed.2017.4604/2016

33. Kim M, Jang HJ. The role of small bowel endoscopy in small bowel Crohn’s 
disease: when and how? Intest Res 2016;14:211-7.


