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Abstract

BACKGROUND

Video-capsule endoscopy (VCE) is an efficient tool that has proven to be highly
useful in approaching several gastrointestinal diseases. VCE was implemented in
Colombia in 2003, however current characterization of patients undergoing VCE

in Colombia is limited, and mainly comes from two investigations conducted
before the SARS-CoV-2 pandemic period.

AIM
To describe the characteristics of patients undergoing VCEs and establish the
main indications, findings, technical limitations, and other outstanding features.

METHODS

A descriptive study was carried out using data from reports of VCE (PillCam SB3
system) use in a Gastroenterology Unit in Bogota, Colombia between September
2019 and January 2023. Demographic and clinical variables such as indication for
the VCE, gastric and small bowel transit times (GTT, SBTT), endoscopic prepara-
tion quality, and limitations were described [n (%), median (IQR)].

RESULTS
A total of 133 VCE reports were analyzed. Most were in men with a median age of
70 years. The majority had good preparation (96.2%), and there were technical
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limitations in 15.8% of cases. The main indications were unexplained anemia (91%) or occult bleeding (23.3%). The
median GTT and SBTT were 14 and 30 minutes, respectively. The frequencies of bleeding stigma (3.79%) and active
bleeding (9.09%) were low, and the most frequent abnormal findings were red spots (28.3%), erosions (17.6%), and
vascular ectasias (12.5%).

CONCLUSION

VCE showed high-level safety. The main indication was unexplained anemia. Active bleeding was the most
frequent finding. Combined with artificial intelligence, VCE can improve diagnostic precision and targeted
therapeutic interventions.

Key Words: Endoscopy; Video-capsule endoscopy; Capsule endoscopy; Gastrointestinal diseases; Observational study;
Gastrointestinal bleeding

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Video-capsule endoscopy (VCE) has proven to be a highly useful and efficient diagnostic tool, not only for obscure
and occult bleeding, but also for small bowel diseases. VCE was implemented in Colombia in 2003. However, the current
characterization of patients undergoing VCE in Colombia is limited. This research could be useful in promoting the training
and use of VCEs as a diagnostic tool, and potentially, as an intervention coadjutant in developing countries.

Citation: Mejia MC, Pifieros LG, Pombo LM, Ledn LA, Velasquez JA, Teheran AA, Ayala KP. Clinical and demographic features of
patients undergoing video-capsule endoscopy management: A descriptive study. World J Gastrointest Endosc 2024; 16(7): 424-431
URL: https://www.wjgnet.com/1948-5190/full/v16/i7/424 htm
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INTRODUCTION

In the general population, the incidence of gastrointestinal bleeding (GIB) is 2.1 per 1000 person-years [95% confidence
interval (CI): 1.96-2.25], with 75% of cases occurring in the upper gastrointestinal tract[1,2]. GIB may be overt, obscure, or
occult, and in the first two scenarios, video-capsule endoscopy (VCE) has proven to be highly useful and an efficient
diagnostic tool[3-5].

Compared to other invasive and noninvasive diagnostic procedures, VCE has demonstrated superiority in user
satisfaction and comfort, low complication rates, and improved diagnostic efficiency. It should be noted that, for this
procedure, efficiency is influenced by adequate intestinal preparation and the clinical indication[6-9].

VCE is indicated in patients with GIB or small bowel digestive problems, including unexplained iron-deficiency
anemia, polyposis syndromes, intestinal malabsorption, suspicion of neoplastic disease, and in the follow-up of small
intestine transplantation[4]. In addition, it is indicated in patients with evident bleeding and negative results on conven-
tional endoscopy or colonoscopy or problems originating in the colon, such as inflammatory bowel disease, polyposis
and other neoplasms, celiac disease, among others[5,10].

In Colombia, in the 5 years between 2015 and 2019 prior to the SARS-CoV-2 pandemic, visits for inflammatory and
polyposis intestinal diseases (ICD-10: K50-K52) increased by 3.47 times (year 2015: 3981 visits, year 2019: 13827 visits).
Despite the observed and expected decrease during 2020 owing to social restrictions during the pandemic (7517 visits),
the visits increased by 1.51 times between 2020 and 2022[11].

VCE was implemented in Colombia in 2003 and, similar to what has been established in other studies, it proved to be
useful in the diagnostic approach of patients with obscure GIB, occult obscure GIB, and manifest obscure GIB[12,13].
However, the current characterization of patients undergoing VCE in Colombia is limited and mainly comes from two
investigations conducted before the SARS-CoV-2 pandemic period.

The aim of this research was to describe the demographic and clinical characteristics of the adult population
undergoing VCE (PillCam SB3 system) between the last trimester of 2019 and the first trimester of 2023, in a Gastroen-
terology Unit in Bogota and identify the main indications, described findings, technical limitations, and other relevant
characteristics were established.

MATERIALS AND METHODS

Design and setting

A descriptive retrospective study was carried out using data from reports of VCEs performed on patients who attended
the gastroenterology unit of the Hospital Universitario Clinica San Rafael between September 2019 and January 2023. The
digital file of the PillCam SB3 system contains a series of images for each endoscopic record, which were read and
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reported in a standard format by gastroenterologists. The study data were extracted from those reports, and an
anonymized database was created. Therefore, this study was classified as low risk according to the local ethical
regulations in force.

Variables

Demographic variables (age, sex) and clinical variables such as indications for performing the VCEs (unexplained anemia,
occult bleeding, Crohn’s disease), gastric and small bowel transit times (GTT, SBTT), quality of endoscopic preparation,
and the presence of VCEs with limited results were described. Additionally, endoscopic findings and the frequency of
VCEs with suggestive findings (stigmata, active bleeding) were assessed.

Statistical analysis

Quantitative data were reported as median (IQR) and qualitative data as count and proportion (RStudio 2022.07.2) (ref
GitHub). Data were described independently for patients with normal and abnormal VCE results. The chi-square test for
independence or the Fisher's exact test was used to determine the significance of the association between normal and
abnormal results with tests classified as limited, and between the indication for VCEs and the types of bleeding observed
(stigmata vs active bleeding) (JASP Team (2022), Version 0.16.4, computer software). Forest, heatmap, and boxplot graphs
were drawn to describe the frequency of abnormal findings in VCEs (RStudio 2022.07.2; JASP Team (2022), Version 0.16.4,
computer software).

RESULTS

During the study period, 133 cases of VCEs were identified, primarily indicated by unexplained anemia. Approximately
95% of the VCEs revealed abnormal findings and were predominantly observed in males or patients with a median age of
74 years (minimum: 19 years, maximum: 93 years). In half of the reports, the median GTT was 14 min and the median
SBTT was 30 min. However, in patients with abnormal findings, the median GTT was lower and the median SBTT was
higher than in those with normal findings (Table 1). Additionally, it was observed that patients with unexplained anemia
or occult bleeding who had abnormal findings also had lower median GTT and higher median SBTT values (Figure 1).

Signs of bleeding stigmata were identified in fewer than 5% of VCE reports, and active bleeding was observed in fewer
than 10% (Table 1). On the other hand, the frequencies of bleeding stigmata and active bleeding were higher in patients
with unexplained anemia (Table 2). However, the differences between the frequency of unexplained anemia and the
frequency of bleeding stigmata (P = 0.065) or active bleeding (P = 0.334) were not significant were not significant (chi-
square; Fisher exact test). Likewise, differences in the frequency of occult bleeding and the frequency of bleeding signs (P
=1) or active bleeding were not significant (Fisher’s exact test, Table 2). The median number of abnormal findings per
patient was 3 (2-4) and ranged from 0 to 6. It is noteworthy that the median age in patients without abnormal findings
was lower than in patients with abnormal findings (70 years vs 75 years of age).

Figure 2 shows the most frequently identified abnormal findings in the VCE reports. At least one out of every ten
reports showed red spots, erosions, and vascular ectasias. In addition, subepithelial lesions and polyps were the least
frequent among the top 10 endoscopic findings (Figure 2A). When classified by the indication of the VCE, a similar distri-
bution was observed for the three main findings (Figure 2B).

Finally, Figure 3 shows the relationship between the number of abnormal findings observed in the VCE (X-axis) and
the GTT or SBTT (Y-axis). A potential inverse relationship between the number of abnormal findings and the median GTT
was observed. The median GTT in patients without abnormal findings was 24.5 min. In patients with 1-3 abnormal
findings, it was 9.5 to 19 min. In patients with 4-6 abnormal findings, it was 10 min. On the other hand, a potential direct
relationship was observed between the number of abnormal findings and the median SBTT. The median GTT in patients
without abnormal findings was 23 min. In patients with 1-3 abnormal findings, it was 27-32 minutes. In patients with 4-6
abnormal findings, it was 48.5 min.

DISCUSSION

In this descriptive study, the demographic and clinical features (indications, findings, complications) of patients
undergoing VCEs were described in a gastroenterology unit of a level IV complexity hospital in Bogota. Most patients
included in this study(91%, data not shown) attended after the year 2019, during the pandemic, or in post-pandemic
period by SARS-CoV-2. The gastroenterology unit routinely performs 20 procedures per day, and approximately 400
procedures per month, distributed according to clinical indication and therapeutic limitations. It is worth mentioning that
VCE accounts for 10%-15% of all procedures (40-60/mo), and in 2020-2022, the frequency decreased to 27-55 VCEs per
year. VCE is a commonly used method to evaluate the small bowel, allowing detailed and minimally invasive visual-
ization of its mucosal surface in the gastrointestinal tract[14]. Indications for VCE have also been extended to the
diagnostic approach of BID and colorectal neoplasia. Over time, image resolution, diagnostic performance, safety, and
patient comfort have improved[5,10,14].

A systematic review of 24 studies that included a total of 1960 patients determined that in studies including only
patients with iron-deficiency anemia, the detection rate of VCE was 66.6% (95%Cl: 61.0-72.3)[15]. In our series, at least
92% of the patients with abnormal findings (red spots, vascular ectasias, erosions, among others) had a diagnosis of
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Table 1 General features of the endoscopic video-capsule findings

Variables Normal findings, n of 7 (5.26%) Abnormal findings, n of 126 (94.7%) Overall, n of 133
Age' inyr 70.0 (53.5-77.5) 74.5 (61.4-81.6) 73.9 (61.2-81.7)
Sex
Male 2 (28.6) 70 (55.6) 72 (54.1)
Female 5 (71.4) 56 (44.4) 61 (45.9)
Indications
Unexplained anemia 7 (100) 114 (90.5) 121 (91.0)
Occult bleeding 3 (42.9) 28 (22.8) 31 (23.3)
Crohn’s disease 0 (0.0) 1(0.8) 1(0.75)
GTT' in min 24.5 (13.2-29.7) 13.0 (5.5-26.0) 14 (6-29)
SBTT' in min 26.5 (8.0-31.5) 30.0 (17.0-44.2) 30 (17-44)

Patient preparation

Good 7 (100) 121 (96.0) 128 (96.2)
Deficient 0 (0.0 5 (4.0) 5(3.8)
Limited test 2 (28.6) 19 (15.1) 21 (15.8)
Bleeding stigmata 0 (0.0) 5 (4.08) 5(3.79)
Active bleeding 0 (0.0) 12 (9.05) 12 (9.09)

INormal distribution was rejected (Shapiro Wilk normality test).
Data are 11 (%) or median * interquartile range. GTT: Gastric transit time; SBTT: Small bowel transit time.

Table 2 Relationship between indication and type of bleeding in video-capsule endoscopy

Variable Bleeding stigmata, n of 5 (%) Active bleeding, n of 12 (%) P value
Occult bleeding 2 (40.0) 1(8.3) 0.382
Unexplained anemia 3 (60.0) 11 (91.7)

Data are n (%). VCE: Video-capsule endoscopy.

unexplained anemia or occult bleeding as VCE indications. Possibly, the median age and morbidity of our patient
population explain the frequency of abnormal findings. Angiectasias can be documented in 30%-60% of those over 40-
years-old, followed by findings associated with NSAIDs enteropathies, celiac disease, and tumors, among others. It is
worth noting that in Stone et al[17], the mean age of the patient series (62.9 years) was lower than ours, and patients with
Crohn's disease, manifest and obscure GIB were excluded[5,16,17].

Subepithelial lesions and polyps were observed among the top 10 endoscopic findings of this series,. However,
according to the demographic and clinical characteristics of the series, Cameron erosions, fundic varices, peptic ulcers,
Dieulafoy's lesion, neoplasms, Meckel's diverticulum, and Crohn's disease can be identified. These findings integrate a
group of etiologies not previously visualized in other endoscopic studies, which may explain upper and lower GIB[4,5,10,
16]. To describe endoscopic findings, the internationally established terminology of the consensus of nomenclature and
description of the most common vascular lesions (red spots, phlebectasia, angiectasia, vascular ectasia, other findings)
was used. However, it should be made clear that most of the descriptions made in this series were subjective and
conditioned by the observers' experience[18].

Time to completion of VCE is an important consideration. Guidelines suggest that the procedure be performed 24-72 h
after the onset of bleeding, even in hospitalized patients. It should be noted that critically ill patients may have a longer
transit time, a factor that increases the rate of incomplete results[19,20]. Our study included both outpatient and hospit-
alized patients. However, the lack of complete medical histories and information from hospital record data, as well as
information about previous endoscopic studies such as upper gastrointestinal endoscopy, colonoscopy, and others, are
study limitations.

Currently, real-time viewers are incorporated into several VCE systems. In 97% to 100% of healthy individuals, capsule
transit through the stomach occurs 4 h after ingestion; However, patients with renal disease, hypothyroidism, or diabetic
gastropathy, who consume psychotropic or narcotic drugs, have some degree of retention and benefit from real-time
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Figure 1 Abnormal findings in patients with unexplained anemia or occult bleeding. A, B: Unexplained anemia; C, D: Occult bleeding. Times shown
in red or blue are medians. GTT: Gastric transit time; SBTT: Small bowel transit time.
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Figure 2 Most frequently identified abnormal findings in the video-capsule endoscopy reports. A: Top 10 most frequently reported lesions in
gastrointestinal bleeding events (GBEs); B: Distribution of findings described for each of the indications for performing a GBE.

monitoring as a preventive measure to intervene in case of retention[21].

In this study, the median GTT was 24 min in patients with normal findings and 13 min in those. with some type of
lesion, similar to what has been described in literature. Capsule retention was not recorded, but transit alteration as it
goes through from the esophagus to the gastric cavity was documented, so endoscopy equipment was advanced to the
gastric cavity, hence the importance of continuous monitoring. This establishes the relevance of chronic NSAID
consumption, constitutional symptoms, bleeding window, and diseases such as diabetes, hiatal hernias, or neoplasms
that alter transit and affect the diagnostic performance of VCE.
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Figure 3 Number of abnormal findings per person identified by video-capsule endoscopy. A: Gastric transit time; B: Small bowel transit time.
White: No abnormal findings; Gray: Between 1-3 abnormal findings; Blue: Between 4-6 abnormal findings.

CONCLUSION

In this study of 133 VCEs, the majority were performed in men over 65-years-old, the main indication was unexplained
anemia, the most frequent findings were active bleeding, red spots, erosions, and vascular ectasias, and the least frequent
were subepithelial lesions and polyps. VCE has emerged as a high-performance diagnostic and safe tool. It has become
the gold standard for diagnosing small bowel diseases, and the spectrum of this noninvasive technology has reached the
entire gastrointestinal tract. Its main indications are related to the study of anemia and obscure GIB, as well as for
monitoring patients with Crohn's disease. These technological advances have been developed to improve patient safety
and comfort. In the future, along with artificial intelligence, they will be useful to diagnose, treat, or perform specific
therapeutic interventions.
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