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Abstract
Introduction: The small intestine is a difficult organ to study due to its large size and anatomical location. 
Conventional esophagogastroduodenoscopy and colonoscopy cannot evaluate the entirety of the small intestine 
and balloon enteroscopy is more invasive, has more adverse effects, and has higher complication rates. Video 
capsule endoscopy (VCE) is a minimally invasive technology that allows a dynamic and complete view of the mu-
cosa of the small intestine. It is the safest direct method which has the lowest complication rates.  Methodology: 
This is a cross-sectional descriptive observational study that describes clinical experience in the use of VCE at a 
highly complex hospital in Medellin, Colombia. It also describes the indications for VCE, and the most common 
symptoms and abnormal findings. Results: VCE was used to study 282 outpatients (75.4%) and 92 hospitalized 
patients (24.6%) during the study period. In both groups, the most frequent indication was obscure digestive blee-
ding (38.65% and 53.26% respectively), followed by chronic anemia in 27.65% of outpatients, and inflammatory 
bowel disease (IBD) in 21.74% of hospitalized patients. Abnormal findings were more frequent in the jejunum, 
and the most common lesions were angiodysplasias and inflammatory lesions. Conclusions: Potential sources 
of bleeding were documented in more than 70% of the cases of the most frequent indications which were obscure 
digestive bleeding and anemia. Vascular and inflammatory lesions were the most common findings. In follow-up 
evaluation of IBD, inflammatory lesions were documented in more than 50% of the cases. VCE is very safe, and 
there were no complications related to the VCE.
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INTRODUCTION

Statement of the Problem and Justification

The small bowel is an organ located in the middle part of the 
digestive tract. Due to its size (on average 6 meters long), 
anatomical location and structural characteristics, it is diffi-
cult to inspect through conventional esophagogastroduode-
noscopy and colonoscopy. Exploration of the small bowel 
through simple or double balloon enteroscopy is more 
invasive, generates more adverse effects, has higher rates of 

complications, and initial evaluation is limited by the entry 
route (antegrade or retrograde) which must be chosen very 
well. Intraoperative enteroscopy requires laparoscopy or an 
open laparotomy for surgically assisted passage of an endos-
cope into the intestine. Both procedures are very invasive 
and increase morbidity and mortality rates.

Endoscopic videocapsules (VCEs) are a minimally 
invasive technology which can be used to view the entire 
mucosa of the small bowel dynamically. VCEs are easy 
to use and comfortable for the patient, and they usually 
require no sedation. Since they were approved for use in 
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humans, indications for this study have been extended to 
include obscure and occult digestive bleeding, chronic ane-
mia, Crohn’s disease, tumors of the small bowel , hereditary 
polyposis syndromes, Celiac disease, chronic diarrhea and 
abdominal pain. (1, 2) In addition, VCE’s allow location of 
lesions in order to determine by the best invasive pathway 
for taking biopsy samples for histological diagnosis (ante-
rograde enteroscopy versus retrograde enteroscopy). (2, 3)

In August 2001, the Food and Drug Administration 
(FDA) approved diagnostic use of VCEs in the small bowel 
of humans. In 2003, Clínica Marly in Bogotá became the first 
medical center in Colombia, to acquire this technology. In 
2009, its experience with VCE in 100 patients was publis-
hed. (4) In the same year, the gastroenterology and digestive 
endoscopy unit here at Hospital Pablo Tobón in Medellín 
began using VCE. Initially, we used the Olympus VCE, and 
in 2011 we published our experience with the use of VCE to 
diagnose occult digestive bleeding. (5) Since 2014, we have 
used the PillCam SB 3 video capsule for evaluation of patho-
logies of the small bowel for outpatients as well as inpatient.

Given that the Hospital Pablo Tobón Uribe Hospital is a 
referral center for digestive diseases for the region around 
Medellín, we have decided to present our experience in 
determining indications for use of VCE, population risk 

factors, locations of lesions documented, and types of 
lesions found while also evaluating whether VCE results 
have significantly modified management of patients with 
abnormal findings.

MATERIALS AND METHODS

This is a descriptive cross-sectional study of patients who 
were diagnosed using VCE between January 2014 and 
December 2017. A detailed review of variables in the data 
obtained through the procedure and in the hospital’s medical 
history and  the medical histories provided by outpatients. 
The data was recorded in Excel for further statistical analysis.

Table 1 contains demographic data including the numbers 
of inpatients and outpatients, indications for VCE, and the 
primary reason the patient was referred to our hospital as well 
as risk factors such as cigarette smoking, alcohol consump-
tion, use of non-steroid anti-inflammatory drugs (NSAIDs), 
glucosamine, homeopathic medicines, anticoagulants,  anti-
platelet drugs, liver disease and history of chronic kidney 
disease (CKD). The preparation prior to VCE and findings 
from VCE are described in the results section.

Patients over the age of 15 years were included after sig-
ning the hospital’s informed consent form.

Table 1. Demographic and clinical data plus indications for VCE at HPTU

Variable Total
n: 374 (100 %)

Inpatients  
282 (100 %)

Outpatients 
92 (100 %)

Sex
Female
Male

218 (58.2 %)
155 (41.8 %)

169 (59.9 %)
113 (40.1 %)

49 (53.2 %)
43 (46.8 %)

Indication for VCE
Occult digestive bleeding
Chronic anemia
Chronic diarrhea
Suspected IBD
Polyposis
Suspicion of neoplasia
Abdominal pain

159 (42.4 %)
92 (24.5 %)
36 (9.6 %)
62 (23.1 %)
5 (1.3 %)
10 (2.6 %)
9 (2.4 %)

109 (38.65 %)
78 (27.65 %) 
32 (11.3 %)
42 (14.8 %)
5 (1.7 %)
9 (3.1 %)
7 (2.4 %)

50 (54.3 %)
14 (15.2 %)
4 (4.3 %)
20 (21.7 %)
0 (0 %)
1 (1 %)
2 (2.1 %)

Symptom
No symptoms
Occult digestive bleeding
Chronic anemia
Chronic diarrhea
Unexplained weight loss
Abdominal pain
Recurrent oral thrush
No data

5 (1 %)
85 (22 %)
156 (41 %)
69 (18 %)
23 (6.1 %)
20 (5.3 %)
3 (0.8 %)
3 (0.8 %)

5 (1.77 %)
45 (15.95 %)
134 (47.52 %)
54 (19.15 %)
23 (8.15 %)
16 (5.67 %)
2 (0.7 %)
3 (0.1 %)

0 (0 %)
40 (43.4 %)
22 (23.9 %)
15 (16.4 %)
0 (0 %)
4 (4.3 %)
1 (0.1 %)
0 (0 %)

IBD: inflammatory bowel disease; VCE: endoscopic videocapsule.
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to that resolution, this study had minimal risk since it does 
not put patients’ integrity at risk.

RESULTS

A total of 374 VCE studies were performed in the study 
period: 282 were outpatients (169 women, 113 men) and 
92 patients (49 women, 43 men) were inpatients. Average 
participant age was 56.5 with a range of 15 to 92 years.

Preparation of the small bowel was considered to be ade-
quate in 79/92 (85.87%) of the inpatients and in 258/282 
(91.49%) of the outpatients. The most frequent indication 
was occult digestive bleeding for both outpatients and inpa-
tients. It was observed in 109/282 (38.65%) of the outpa-
tients and in 50/92 (53.26%) of the inpatients. Second 
most frequent among outpatients was chronic anemia in 
78/282 (27.65%) while second most frequent among inpa-
tients was follow-up or diagnosis of with Crohn’s disease in 
20/92 (21.74%).

Risk factors related to digestive bleeding identified in 
inpatients included smoking (17/92, 18.48%), antiplate-
let drugs (15/92, 16.30%), NSAIDs (7/92, 7.60%) and 
alcohol consumption (3/92, 3.26%). An ulcer with severe 
inflammatory stenosis was identified in one patient who 
had taken glucosamine (Figure 1A). Risk factors related to 
digestive bleeding identified in outpatients included smo-
king (40/282, 14%), alcohol consumption (26/282, 9%), 
use of antiplatelet drugs or anticoagulants (28/282, 10%), 
NSAIDs (25/282, 8.8 %), glucosamine (4/282, 1.4%), 
homeopathic drugs (1/282), chronic liver disease (9/282, 
3.1%) and CKD (13/282, 4.6%).

In order of frequency, outpatients’ symptoms were 
anemia in 134 patients (47.52%), chronic diarrhea in 
54 patients (19.15%), manifest digestive bleeding in 45 
patients (15.95%), unexplained weight loss in 23 patients 
(8.15%) and abdominal pain in 16 patients (5.67%). For 
inpatients, the most frequent symptoms were bleeding in 
49 patients (53.26%), anemia in 22 patients (23.91%), dia-
rrhea in 15 patients (16.30%), abdominal pain in 4 patients 
(4.35%) and recurrent oral aphthae in one patient (1.08%).

Endoscopy had been performed previously on 86/92 
inpatients (93.5%) and 81/92 (88%) had undergone colo-
noscopy.

Eighteen of the inpatients (19.56%) underwent ente-
roscopy due to abnormal VCE findings. Of these, ten had 
vascular lesions due to angiodysplasias and underwent 
enteroscopy with argon plasma coagulation. Five of these 
had been diagnosed with Osler-Weber-Rendu syndrome. 
Inflammation, tumors, or other lesions were found in the 
other eight patients,  so they underwent enteroscopy to 
take biopsies and mark the lesions.

Description of Procedure

The PillCam SB 3 video camera  measures 26.2 mm x 11.4 
mm and weighs 3 g. Its field of view is 156 degrees and can 
record photos for an estimated time of 8 hours. After activa-
tion, the capsule takes two to six photos per second.

Standard preparation of both outpatients and inpatients 
uses two envelopes of polyethylene glycol 3350 and one 
chewable simethicone tablet taken the day before the pro-
cedure In addition, patients must fast for at least eight hours 
before the procedure. Eight sensors are placed on the abdo-
minal wall and connected to a data recorder that is located 
in a belt the patient wears throughout the examination. The 
manufacturer of the system is Given Imaging.

After synchronizing the capsule with the data recorder, 
patients swallowed the capsule with 10-20 mL of water. 
They stayed in the digestive physiology room until the 
capsule had advanced to the duodenum. When a capsule 
did not advance by itself, we advanced it endoscopically. 
In cases of patients with swallowing disorders, the capsule 
was passed through the advancement device. Patients were 
then instructed that they could drink liquids one hour after 
verification that the capsule had entered the small bowel. 
Four hours later patients were able to eat normally and per-
form daily activities. The recorder was removed after eight 
to ten hours.

In all cases, the video was thoroughly evaluated by the spe-
cialist in charge at a speed of five photos/second. Cases of 
doubts were reviewed and discussed with a second operator.

Data Collection Method and Analysis

Data for all variables were recorded in an Excel database. 
Descriptive statistics including mean frequencies and per-
centage distributions were used for nominal or ordinal 
categorical variables and measures of central tendency such 
as averages and medians were used for numerical variables.

Population and Sample

The study population consisted of patients older than 
15 years who underwent VCE at HPTU in Medellín, 
Colombia.

Ethical Considerations

The study protocol was presented to the HPTU ethics com-
mittee where it was evaluated and approved. International 
and national ethical recommendations including the 
Helsinki Declaration and Resolution 8430 of 1993 of the 
Ministry of Health of Colombia were followed. According 
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patients the most frequent lesions were angiodysplasias 
(32/43, 74.4%) and inflammatory lesions (18/43, 41.8%). 
The duodenum was the second most common location 
(39/92, 42.3%), but in these patients the most frequent 
lesions were angiodysplasias (27/39, 69.2%) followed by 
inflammatory lesions (17/39, 43.5%) (Table 2).

Twelve tumors were documented. Six were benign 
polyps in the stomach and duodenum, one patient had a 
gastric neoplasia and the rest had ulcerated subepithelial 
lesions that were related to neuroendocrine tumors in the 
jejunum and ileum.

Of the 159 cases of occult digestive bleeding in both groups, 
73 cases (45.91%) were due to vascular causes and 53 cases 
(33.33%) were due to inflammatory lesions. Potential sour-
ces of bleeding were identified in more than 70% of the 93 
total cases of anemia: vascular lesions in 36 cases (38.71%) 
followed by inflammation in 26 cases (27.95%) and tumors 
in six cases (6.45%). Of the 62 cases related to diagnosis and 
follow-up of inflammatory bowel disease, 34 cases (54.83%) 
had inflammatory lesions (Figures 1B-1D) and seven cases 
(11.29%) had vascular lesions.

 The most frequent location of abnormal findings in 
inpatients was the jejunum (43/92, 46.7%), and in these 

Figure 1A. Ulcerated enteritis with stenosis due to glucosamine consumption. 1B. Ulcerated ileitis in a patient with Crohn’s disease. 1C. Inflammatory 
hemi-circumferential ulcer in the ileum of a patient with Crohn’s disease. 1D. Inflammatory ulcers with active bleeding in the jejunum.
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bleeding for bleeding that cannot be identified after evalua-
tion of the entire gastrointestinal tract. (7)

The work of Maeda et al. has shown that the sensitivity 
and negative predictive value of VCE are both 100% for 
presence of lesions in the small bowel and for the therapeu-
tic approach in cases with significant lesions. In this study, 
the VCE never missed the relevant findings in the small 
bowel. A fact of great interest is that the negative findings of 
a VCE almost always corresponded to an inadequate indi-
cation. (3) A recent systematic review and metaanalysis has 
shown that negative VCE indicates a low risk of rebleeding 
in the future. Therefore, these patients should be dischar-
ged and can be treated safely with watchful waiting. (8) 
Nevertheless, a letter to the editor about that systematic 
review and metaanalysis has warned that negative results of 
an examination should never reassure an attending physi-
cian. On the contrary, close monitoring and a low threshold 
for repeating endoscopy is recommended in order to iden-

DISCUSSION

Currently available techniques for evaluation of the small 
bowel include VCE, balloon enteroscopy, CT enterography, 
magnetic resonance enterography and intraoperative ente-
roscopy (which is rare). These modalities can recognize the 
majority of small bowel lesions and can impact therapeutic 
strategies by making surgical interventions unnecessary 
or by decreasing surgical times due to better localization 
of a lesion. (1-3, 6) Despite these advances in the study of 
the small bowel, the most efficient approach for manage-
ment of patients suspected of bleeding in the small bowel 
bleeding has not been fully determined. Nevertheless, the 
strongest recommendation is to use VCE for diagnosis. (1, 
2, 6 ) Because of all this growth in diagnostic methods to 
explore the small bowel, a recently published clinical guide 
recommends changing the term occult digestive bleeding 
to small bowel bleeding, reserving the term occult digestive 

Table 2. Location and type of lesions diagnosed by VCE at HPTU

Location and type of lesions Total
n: 374 (100 %)

Inpatients  
282 (100 %)

Outpatients  
92 (100 %)

Esophagus
Angiodysplasias
Erosion 

3 (0.80 %)
2 (0.53 %)
1 (0.26 %)

3 (1.06 %)
2 (0.70 %)
1 (0.35 %)

0 (0 %)
0 (0 %)
0 (0 %)

Stomach
Vascular lesions
Inflammatory lesions
Neoplasia
Lymphangiectasia
Atrophy 

64 (17.11 %)
26 (6.95 %)

45 (12.03 %)
8 (2.13 %)

10 (2.67 %)
3 (0.8 %)

46 (16.31 %)
21 (7.44 %)

34 (12.05 %)
5 (1.77 %)

10 (3.54 %)
3 (1 %)

18 (19.56 %)
5 (5.43 %)

11 (11.95 %) 
3 (3.26 %)

0 (0 %)
0 (0 %)

Duodenum
Intestinal lymphangiectasia
Angiodysplasia
Inflammatory lesions
Tumor lesions
Mucosal atrophy
Diverticulosis 

111 (29.67 %)
19 (5.08 %)

68 (18.18 %)
51 (13.63 %)
10 (2.67 %)
5 (1.33 %)
3 (0.8 %)

72 (25.53 %)
18 (6.38 %)

41 (14.53 %)
34 (12.05 %)

8 (2.83 %)
3 (1.06 %)
1 (0.35 %)

39 (42.39 %)
1 (0.1 %)

27 (29.34 %)
17 (18.47 %)

2 (2.17 %)
2 (2.17 %)
2 (2.17 %)

Jejunum
Lymphangiectasia
Angiodysplasia
Inflammatory injury
Tumor lesions
Atrophy
Diverticulosis 

159 (42.51 %)
18 (4.81 %)

99 (37.02 %)
75 (20.05 %)

5 (2.13 %)
3 (0.80 %)
1 (0.26 %)

116 (41.13 %)
16 (5.67 %)

67 (23.75 %)
57 (20.21 %)

3 (1.06 %)
2 (0.70 %)
1 (0.35 %)

43 (46.74 %)
2 (2.17 %)

32 (34.78 %)
18 (19.56 %)

5 (5.43 %)
1 (1.08 %)

0 (0 %)
Ileum

Lymphangiectasia
Vascular lesions
Inflammatory lesions
Tumor lesions
Atrophy
Diverticulosis 

111 (29.67 %)
7 (1.87 %)

51 (13.63 %)
70 (18.71 %)

6 (1.60 %)
3 (0.80 %)
1 (0.26 %)

79 (28.01 %)
6 (2.12 %)

32 (11.34 %)
50 (17.73 %)

3 (1.06 %)
2 (0.70 %)
1 (0.35 %)

32 (34.78 %)
1 (1.08 %)

19 (20.65 %)
20 (21.73 %)

3 (3.26 %)
1 (1.08 %)

0 (0 %)
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Most inpatients had previously undergone endoscopy 
(86/92, 93.5%) and (81/92, 88%). But many patients in 
the study were outpatients, including those referred from 
other cities, who had not. Also, diagnostic suspicion of CD 
compromising the small bowel was the second most com-
mon reason for examining inpatients. For these patients, 
VCE is used to establish the extent of the disease and com-
promise of the small bowel. (10) Consequently, these data 
differ from those reported by Dr. Galiano et al. One hun-
dred percent of that cohort of patients had had upper gas-
trointestinal endoscopy and colonoscopy before the VCE 
study. (4) Despite this, we do agree with, and adhere to, 
recommendations for conducting baseline studies, espe-
cially for patients with occult digestive bleeding or chronic 
anemia with suspected gastrointestinal blood loss.

The risks inherent to VCE are low. Retention of the cap-
sule has been described, but this occurs in only about 1% 
of cases. (4) In our series there were no complications. 
Patients with obstructive symptoms such as vomiting asso-
ciated with distension and/or abdominal pain have the 
greatest risks of capsule retention, so it is recommended 
that their small bowels be studied with CT enterography 
or MR enterography depending on local experience and 
institutional availability. (6)

In conclusion, of the multiple indications for VCE in our 
center, occult digestive bleeding and anemia were the most 
frequent, and the diagnostic yield exceeded 70%. For inpa-
tients, VCE was used to study and evaluate those with sus-
pected or known diagnoses of Crohn’s disease. In the latter 
case, VCE provides exceptional additional information 
related to diagnosis, classification, prognosis and follow-up.

VCEs are safe - there were no complications related to 
this procedure in this study - and it is a very useful tool for 
defining the route of entry and the initial approach to diges-
tive bleeding. To date, this is the largest series published in 
Colombia. Multicenter studies are recommended for our 
country so that we can gain a better understanding of the 
prevalence and incidence of small bowel lesions while lear-
ning the operational characteristics of this method in our 
population.
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