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ABSTRACT
Capsule endoscopy, in clinical use since the 2000s, has disrupted the diagnosis of various small bowel diseases, especially obscuregas-
trointestinal bleeding. An overview of information on indications, contraindications, patient management, and patient preparationfor 
capsule endoscopy, which allows the evaluation of the entire gastrointestinal tract, will be helpful for both referrers and capsuleendos-
copy. This review critically considers current evidence on the optimal clinical use of capsule endoscopy and addresses areas in the “gray 
zone.”
Keywords: Capsule endoscopy, Crohn’s disease, obscure gastrointestinal bleeding, preparation, small bowel, suspected small bowel 
bleeding

INTRODUCTION
Diagnosis of small bowel (SB) diseases is often tricky and 
delayed, but things have changed drastically with tech-
nological developments since the dawn of the century. 
Capsule endoscopy (CE) allowed clinicians to depart 
from the conventional tethered gastrointestinal (GI) 
endoscopy, making CE the preferred method in routine 
SB examination due to its noninvasive nature and ease 
of application. Furthermore, as CE platforms are apt for 
further development, therapeutic applications and drug 
delivery are the final frontier for this technology.1

Capsule endoscopy was developed by Idan2 in 1981. 
Since its introduction in 2000, it has become an impor-
tant method in the evaluation of SB pathologies. In 
Turkey, PillCam SB3 (Medtronic), MiroCam (Intromedic), 
EndoCapsule (Olympus), OMOM (Jinshan Science & 
Technology Co.), and Capsovision (China Medimetrics) 
capsules are available for routine clinical use. For all of 
the above CE models, save for the Capsovision system, 
the images are transmitted via radiofrequency to the 
external recorder worn by the patient. Then, the image 

analysis is performed by loading these data on the com-
puter (Workstation). The CapsoCam system comes with 
an apparatus placed in the toilet bowl that allows for 
capturing the capsule. As images are stored onboard 
with this capsule, the former is necessary for capsule 
retrieval and eventually data are transferred to the sys-
tem. Medtronic’s armamentarium also includes patency 
capsules. Patency checks provide the opportunity to use 
capsules in patients who have high clinical suspicion for 
SB obstruction. There is a continuous effort from most 
manufacturers to better CE technological specifications. 
The above-described types of capsule endoscopes and 
their basic specifications are summarized in Table 1.

In this review, we aimed to determine the optimal clinical 
use of CE in Turkey and try to address issues that still lie 
in the “gray zone.”

MATERIALS AND METHODS
To arrive at a consensus on best clinical practice in SB 
enteroscopy, we were asked to review and modify con-
sensus statements in 6 different areas: optimal bowel 
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preparation, indications for CE, contraindication for CE, 
clinical evaluation before CE, the optimal reporting in CE, 
and combined CE with double balloon enteroscopy (DBE). 
We aimed to generate a consensus report for CE.

Search Strategy Methodology
In PubMed/MEDLINE, the past and recent literature on 
CE was reviewed, and each team of experts wrote key 
statement opinions on CE in these 6 areas: ideal bowel 
preparation, indications for CE, contraindication for CE, 
clinical evaluation before CE, the optimal reporting in CE, 
and combination of CE with DBE, taking into account the 
guidelines and recommendations from European Society 
of Gastrointestinal Endoscopy (ESGE), American Society 
for Gastrointestinal Endoscopy (ASGE), American College 
of Gastroenterology (ACG), and European Crohn’s and 
Colitis Organisation (ECCO) on CE. These issues were 
then discussed within the groups and the final statements 
were drafted. The manuscript based on these statements 
was then sent to the group members for comments and 
modifications.

WHAT IS THE OPTIMAL BOWEL PREPARATION FOR 
CAPSULE ENDOSCOPY?
The aim of performing CE is to provide diagnostic imag-
ing of the SB, which otherwise is difficult to visualize. 
Poor visualization quality (VQ) is one of the important 
confounders caused by intestinal debris, biliary secre-
tions, and air bubbles, leading to a low diagnostic yield 
(DY).5 However, the optimal bowel preparation regime 
before CE is not clearly established. It is generally agreed 
that patients should fast at least overnight (12 hours) 
and ingest only clear fluids. Whether additional phar-
macotherapy is needed for better VQ and higher DY is 

controversial because studies have shown different con-
clusions regarding the efficacy.6-9 There are some points 
to consider regarding SB preparation for CE. First, the 
indication for performing CE can be equally crucial, along 
with the preparation type, timing, and patient compli-
ance. For example, if CE is being performed to investigate 
the cause of a mild GI bleeding, bowel preparation may 
provide clear findings. Conversely, preparation may not 
be required before a CE procedure to detect the cause 
of heavy GI bleeding, and in severe cases, there may not 
be time for such practice. On the other hand, the pres-
ence of dense and/or fecalized intestinal content proxi-
mal to partial stenosis, or in cases of Crohn’s disease 
(CD) where detailed examination of the terminal ileum 
is needed, bowel preparation may be essential to display 
target areas.

Fasting Time
The fasting period recommended by capsule manufac-
turers is usually 8-12 hours before capsule ingestion. 
Most relevant CE studies used 12 hours of preprocedure 
fasting. They are, furthermore, attempting to keep high 
VQ for CE by a clear fluid diet before an overnight fasting 
period. However, there is not enough literature to confirm 
the optimal diet or fasting time. In a study comparing dif-
ferent fasting times, there was a significant relationship 
between increased fasting time and improved SB muco-
sal visualization, and 12 hours of fasting was found to be 
superior, in terms of VQ, compared to shorter periods.10 In 
a study conducted in Turkey examining outcomes of CE 
performed after an 10-12 hour fasting, DY was found to 
be satisfactory.11 Concerning patient comfort and com-
pliance, 12-hour overnight fasting after a day of clear fluid 
diet seems reasonable and can be recommended as a 
preparation for SB CE.

Table 1. Types of Capsule Endoscopes3,4

Capsule
(CapsoCam Plus®) 
(CapsoVision, Inc.)

(PillCam® SB 3) 
(Given Imaging)

(EndoCapsule®) 
(Olympus America)

(MiroCam®) 
(Intromedic 
Company)

(OMOM®) (Jianshan 
Science and 
Technology)

Size (length × diameter) Length: 31 mm
Diameter: 11 mm

Length: 26.2 mm
Diameter: 11.4 mm

Length: 26 mm
Diameter: 11 mm 

Length: 24.5 mm
Diameter: 10.8 mm 

Length: 27.9 mm
Diameter: 13 mm

Weight (g) 4.00 3.00 3.50 4.70 6.00 

Battery life (h) ≥15 ≥8 ≥8 ≥11 ≥6-8 

Resolution (pixels) 221 × 884 340 × 340 512 × 512 320 × 320 640 × 480

Frames per second (fps) 3-5 2-6 2 3 2

Field of view 360° 156° 145° 170° 140°

Communication Radiofrequency 
communication

Radiofrequency 
communication

Radiofrequency 
communication

Human body 
communication

Radiofrequency 
communication 
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Drugs for Bowel Preparation
There are 3 peri-procedural groups of medications in use 
for CE. The group with more evidence behind it are pur-
gative drugs. Among these commonly used are polyeth-
ylene glycol (PEG) preparations and sodium phosphate 
(NaP)-based solutions. The second group is drugs used 
as anti-foaming agents to reduce air bubbles. The most 
frequently used and researched drug here is simethi-
cone. The third group of drugs, whose effectiveness has 
been investigated in CE, is prokinetics, of which metoclo-
pramide is the most frequently used. Many studies and 
several meta-analyses have been conducted on SB prep-
aration with PEG, but CE has achieved different results. 
Intestinal cleansing using PEG, the evening before the 
procedure, is associated with an increase in SB VQ, while 
any increase in DY was less pronounced, and some argue 
that this has not been demonstrated.12-17 Also, in some 
meta-analyses, it has been shown that PEG contributes 
to VQ in the CE.18-22 Although different amounts of PEG 
(1 L, 2 L, 4 L) have been used in different studies, there 
is not much data about the superiority of the amounts 
to each other. In a study comparing 2 L PEG to 4 L PEG, 
intestinal preparation with 2 L PEG was found to be suf-
ficient,23,24 and in another meta-analysis, PEG was found 
to be sufficient even at low volume, but it was also stated 
that VQ increased as the volume increased.18 One study 
showed increased VQ and DY with intraprocedural (60 
minutes post-capsule ingestion) administration of 500 
mL PEG instead of the traditional preprocedural (eve-
ning before) laxative preparation with PEG.22 Although 
the optimal time for bowel preparation remains unclear, 
it can be stated that 2 L PEG in the evening before the 
procedure is sufficient.10,25-27 Nevertheless, pre-CE laxa-
tive preparation with PEG has been recommended in the 
recent Canada 2017 and ESGE 2018 guidelines.28,29 NaP 
solutions as bowel preparation for CE have been recom-
mended as the second most common after PEG. Although 
there are studies that point to that NaP solutions may 
increase VQ,13,20,30,31 there are also results that suggest it is 
useless.18,21 Studies comparing PEG preparations and NaP 
solutions often show a result in favor of PEG.13,18,21 The risk 
of NaP solutions to cause electrolyte disturbances, non-
specific aphthous-like mucosal lesions, and renal toxicity 
should also be taken into consideration before using these 
preparations for intestinal preparation. While ESGE 2009 
and Canada 2017 guidelines recommend the use of NaP 
solutions as well as PEG preparations, only PEG solutions 
are recommended in ESGE 2018.28,29,32 Among the anti-
foaming agents, simethicone is the most studied one. It 
is aimed to reduce foaming and increase VQ by giving it 
before the procedure. In most studies, it was observed 

that the addition of simethicone before the examina-
tion to either isolated fasting or PEG preparation caused 
an increase in VQ, but it did not yield any improvement 
in DY.12,13,21,33-35 It is stated that the intake of simethicone 
should be just before the capsule. Dosage of 80-200 mg 
has been used in different studies and the ideal dose is 
not clear. Nevertheless, in the Canada 2017 and ESGE 
2018 guidelines, the use of simethicone is recommended 
due to its contribution to VQ.28,29 Studies investigating the 
potential effect of prokinetics such as metoclopramide 
on CE have shown that such agents do not contribute 
neither to VQ nor to DY. Although the results are contra-
dictory, metoclopramide may assist the capsule to reach 
the cecum during the recording period36,37 especially in 
patients with a prolonged gastric emptying. In particular, 
available data suggest that this contribution may become 
evident if treatment is planned according to real-time 
monitoring and the duration of capsule retention in stom-
ach exceeds 30-60 minutes.38

As conclusions,

• Before CE, intestinal preparation with 2 L PEG solution 
after a day of clear liquid diet followed with 10-12 hours 
of overnight fasting and administration of simethicone 
(80-200 mg) is an appropriate strategy.

• However, physicians should keep in mind indications, 
patient characteristics, and possible side effects of 
laxatives as well as an increasing body of evidence of 
small dose intraprocedural laxative (PEG) use.

WHAT ARE THE MAIN INDICATIONS OF CAPSULE 
ENDOSCOPY?
Capsule endoscopy can be used as a noninvasive method 
in all pathologies involving the small intestine. Capsule 
endoscopy indications were as follows:

• Obscure GI bleeding (OGIB)
• Iron deficiency anemia (IDA) (unexplained)
• Inflammatory bowel disease (IBD)
• Abdominal pain
• Polyposis syndromes (Lynch syndrome, Peutz-Jeghers 

syndrome, or familial adenomatous polyposis)
• Malabsorption (Celiac disease, etc.)
• Assessment of possible SB tumors
• Follow-up of patients after SB transplantation

The primary indication for SB CE is an OGIB. It constitutes 
more than 60% of CE studies.39,40 The term “obscure GI 
bleeding” should be used for patients with no evident a 
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source of bleeding after performance of standard upper 
and lower endoscopic examinations, SB evaluation 
with VCE and/or enteroscopy, and radiographic test-
ing. Obscure GI bleeding can be classified to overt or 
occult.41 However, in practice, it should be considered in 
a patient who underwent gastroscopy twice (including 
duodenum third and fourth part) and ileocolonoscopy. 
Capsule endoscopy is accepted as gold standard for SB 
imaging.42 The diagnostic rate of OGIB was 90%, and its 
sensitivity in predicting re-bleeding in the long term was 
100% and specificity was 93%.43 Diagnostic capability 
of CE is high especially in overt OGIB. The most com-
mon detected lesions are angioectasis, tumors, varicose 
veins, diverticula, and ulcers. Pennazio et al44 reported 
the sensitivity, specificity, positive, and predictive values 
in OGIB as 88.9%, 95%, 97%, and 82.6%, respectively. 
In this study, the highest diagnostic rate was found in 
active bleeding (92.3% vs. 44.2%). The lowest diagno-
sis was found in those with previous/non-active bleeding 
(12.9%). Therefore, CE should be performed as soon as 
possible, preferably within 2 weeks from the index epi-
sode. Performing CE within 48 hours is associated with 
greater therapeutic yield, less re-bleeding episodes, and 
a longer re-bleeding free time.45 Recent meta-analyses 
showed that the pooled sensitivity and specificity for 
ulcer detection were 0.95 (95% CI, 0.89-0.98) and 0.94 
(95% CI, 0.90-0.96), respectively; furthermore, pooled 
sensitivity and specificity for bleeding or bleeding source 
were 0.98 (95% CI, 0.96-0.99) and 0.99 (95% CI, 0.97-
0.99), respectively.46,47 In a multicenter study, Albert 
et al47 evaluated CE data from 247 patients and found 
that they changed treatment management in 66% of 
patients. In another study, patient management changed 
in 70% of patients with positive CE.48 Capsule endoscopy 
also have an important role for the management of IDA, 
especially in the younger age groups.49 The capsule may 
bypass large polypoid lesions and occasionally misdiagno-
sis is possible. On the other hand, it can also detect the 
lesions where gastroscopy and colonoscopy are skipped. 
Detection rate of non-small bowel lesions (NSBL) is 
10.8% (colon 4.6%, bulbus 3.6%, stomach 2.2%, and 
choledochal 0.7%).50 In emergency services, angiogra-
phy, scintigraphy, and imaging are at the forefront of 
the classical approach in patients with massive bleed-
ing.51 Lecleire et al52 evaluated CE results in 55 patients 
presenting to the emergency department with mas-
sive bleeding with a negative endoscopic examination 
in the first 24-48 hours of presentation. Management 
benefit was noted in 67% of them after a CE proce-
dure. Therefore, CE may be the first choice in selected 
massive bleeding patients after radiological imaging in 

emergency services. Double balloon enteroscopy was 
found to be cost effective in OGIB in 1 study.53 However, 
CE is uncomplicated; it can determine the entry direction 
for DBE and give an idea about the entire small intestine. 
On the other hand, Jawaid et al54 also reported that CE 
may be a more efficient diagnostic approach than the 
standard of care approach, since it detects bleeding sig-
nificantly more often without an increase in healthcare 
costs in patients with non-hematemesis bleeding. In the 
long-term period, CE has also high predictive value for 
re-bleeding in OGIB. Lai et al55 reported that re-bleeding 
rate was 32.7% in the first year. They showed that the risk 
of re-bleeding was low in patients with CE negative dur-
ing the median follow-up of 19 months (12-31 months). 
Delvaux et al56 found a positive predictive value of 94.4% 
and a negative predictive value of 100% for the risk of 
re-bleeding in patients with normal CE in a 1-year fol-
low-up of 44 patients. Arakawa et al57 showed no bleed-
ing in any patient with normal CE. Iwamoto et al58 found 
that the rate of re-bleeding was higher in overt bleeding 
(26.1% vs. 4%) in the 6-month follow-up of 78 negative 
patients with CE. In the long-term (median 32 months; 
6-82 months) evaluation of 141 patients, the total diag-
nostic rate of CE was found to be 84.9% and the rate 
of re-bleeding in patients was 40.3%. The bleeding rate 
during the follow-up period was 46.6% and 4.8% of cap-
sule positive and negative patients, respectively. In multi-
variate analysis, antic oagul ant/a ntiag grega nt use (OR: 5.8; 
95% CI: 1.86-18) and vascular ectasia (OR: 6.02; 95% CI: 
2.568-14.146) were found to be independent risk factors 
for re-bleeding. In the univariate analysis, advanced age, 
comorbidity, and overt bleeding were detected as predic-
tors for re-bleeding.59

Capsule endoscopy is also increasingly used in the diag-
nostic work up of known or suspected CD.58,60 Capsule 
endoscopy can be used in selected cases of IBD.61 Other 
SB radiographic imaging is often required to assess ste-
nosis prior to CE. If abdominal pain is accompanied by 
diarrhea or weight loss or elevated fecal calpotectin, the 
rate of diagnosis increases more.62 Although routine use 
of CE is not recommended in patients with an estab-
lished CD, it should be considered in cases of unexplained 
anemia, severe malnutrition, and cross-sectional imaging 
situations such as MRE that do not match the patient’s 
symptoms and clinical findings. In addition, evaluation of 
mucosal healing, which is an important target in CD, with 
CE is not recommended in routine use, but it is important 
in terms of treatment approach.59-62 The diagnostic value 
of the CE is low in abdominal pain and diarrhea and should 
not be the first examination to be requested, abdominal 
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pain in the absence of other objective symptoms is an 
approved indication for CE.63 Diagnosis rate is higher in 
polyposis case especially for <15 mm polyps which can 
be skipped by radiologic imaging.64 It may be effective in 
showing complications in celiac disease.65-67 On the other 
hand, CE can help the differential diagnosis of nonre-
sponsive celiac disease patients for gluten-free diet.68

As conclusions,

• Main indications of CE are OGIB (overt/occult) and 
IDA.

• Other indications should be carefully evaluated in 
case-by-case basis.

IS THERE ANY REAL CONTRAINDICATION FOR CAPSULE 
ENDOSCOPY?
Small bowel obstruction is the only absolute contraindi-
cation of CE. Capsule retention occurs in approximately 
1%-2% of patients being evaluated for OGIB. In a meta-
analysis, authors reported that the overall prevalence of 
retention was as low as 1.4% (95% CI, 1.2-1.6). Retention 
prevalence for OGIB was 1.2% (95% CI, 0.9-1.6), for CD 
(diagnosed or suspected), it was 2.6% (95% CI, 1.6-3.9), 
and for neoplastic lesions, it was 2.1% (95% CI, 0.7-4.3).69 
Retention prevalence in patients with established IBD 
(especially CD) was higher than that of the others.70-71 In 
our experience, the capsule retention rate was 3.1%; it 
was retained in a malignant lesion area (18.2%), in the SB 
in an ulcerated area (45.5%), and in the esophagus/stom-
ach due to dysmotility (36.4%). None of the patients had 
symptoms of obstruction. The GI tract was evaluated for 
blockages with computerized tomography in all patients.72 
Imaging methods cannot be predicting capsule reten-
tion. Even with capsule retention, no serious complica-
tion developed. Surgery was performed due to underlying 
disease. When the capsule endoscopy is inserted in the 
benign ulcer area, it can be removed with DBE, or medi-
cal treatment can be given. Capsule may also be retained 
for a long time safely in the absence of obstructive symp-
toms.73 Although retention is accepted as a complication 
of CE, capsule can be retrieved by DBE. Recent meta-
analysis reported that the estimated pooled success-
ful retrieval rate was 86.5% (95% CI, 75.6%-95.1%). 
Therefore, DBE is feasible and safe for removing retained 
video capsule endoscopes, and its use could decrease the 
need for surgery in patients with benign strictures and 
facilitate subsequent surgery in patients with malignant 
strictures.74 Therefore, even capsule retention is not a 

serious complication. Patients’ symptoms should be eval-
uated carefully to decrease the risk of retention compli-
cations. Retention rate decreased with the development 
of capsule technology and completing the learning period 
in clinical practice. A significant increase in the rate of 
patients undergoing SBCE for suspected SB bleeding was 
observed from 2001-2008 to 2011-2013 (67.3 vs. 76.1%; 
P < .001). In this study, the retention rate (2.1 vs. 0.8%; 
P < .001) and the rate of patients undergoing SBCE for 
CD (11.5 vs. 5.5%; P < .001) decreased significantly. The 
overall diagnostic rate remained stable (50.6 vs. 48.4%; P 
= .089). They concluded, over 13 years, the SB CE safety 
profile and completion rate significantly improved over 
time.75 Some authors also recommend using CE in deter-
mining the location of stenotic segment before surgery. 
History and questionnaire for obstructive symptoms is 
important before CE. Abdominal CT should be performed 
to exclude obstruction. Patency capsules can be pre-
ferred in patients suspected of SB obstruction. These are 
fusible tablets of the same size and shape as the capsule 
endoscope. It has a radiofrequency recognition chip that 
detects the capsule. Although clinical results are vari-
able, newly developed capsules seem useful in evaluating 
patients at risk of capsule retention.

Motility disorders are other contraindications that can 
be skipped in clinical practice.71 However, upper GI motil-
ity problems (achalasia, gastroparesis, etc.) cannot be 
accepted for contraindication. We can easily insert cap-
sule by gastroscope in duodenal bulb. Intestinal pseudo-
obstruction is an absolute contraindication for CE. 
Patients should be questioned carefully for dysmotility 
(especially diabetics). External viewer may help to check 
capsule localization in diabetics and immobilized inten-
sive care unit patients. If we detect the capsule in stom-
ach after 2 hours, we can move the capsule to the SB by 
gastroscopy.

Swallowing problems should be evaluated very carefully. 
Capsule aspiration is very rare complication of VCE with a 
presumed incidence of 1 in 600-700.76,77 This risk can be 
high in children and geriatric population. Oral ingestion of 
CE is contraindicated for patients with known swallowing 
problem. Endoscopic replacement can be possible if there 
is absolute indication in this condition.

Implantable devices (pacemaker, defibrillator, or electro-
mechanical device) are accepted as relative contraindi-
cations for CE. Kasia et al78 evaluated 44 pacemaker, 18 
cardiac defibrillator, 3 left ventricular assist device (LVAD), 
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17 cardiac defibrillator plus pacemaker, 19 left LVAD plus 
cardiac defibrillator, and 6 left LVAD plus cardiac defibrilla-
tor plus pacemaker patients retrospectively. They did not 
report any device-related complications during the proce-
dure and in the 30-day post-procedure time period. Post-
procedure analysis of the CE recordings demonstrated no 
interference in CE image quality (loss of images or gaps in 
video) or duration. In a pooled analysis study (16 studies 
included), interference on capsule images transmission 
was noted in 5 cases (LVAD) where few images were lost 
when the capsule was closest to the device. These studies 
included Pillcam, Endocam, and Mirocam capsules. Finally, 
interference between capsule and telemetry leads was 
noted in 6 cases (4 permanent pacemakers, 2 implant-
able cardi overt er-de fibri llato r) leading to image artifacts. 
Adverse cardiac events were not seen in this study. Loss 
of images occurred when the CE was in proximity to the 
device (only with LVAD) or after telemetry leads instal-
lation without affecting the completion rate and DY of 
CE.79 In our practice, we use CE safely with implantable 
devices with taken inform consent.

Pregnancy is a relative contraindication for CE. There is a 
very little data about pregnancy and CE.80,81 According to 
our real-life experience, if there is an absolute indication 
for CE, we can use it safely.

Other, relative contraindications are large diverticu-
lum, Zenker’s diverticulum, long-term use of nonsteroid 
anti-inflammatory drugs (NSAIDs) (stenosis due to dia-
phragm ulcer), and previous major abdominal surgery. 
Capsule endoscopy is safe in these group of patients 
unless there is no obstructive intestinal symptoms or 
dysphagia. Although The United States Food and Drug 
Administration (FDA) approved CE for children of 2 years 
or older in 2009, CE is used in practice in younger patients 
when necessary.

As a conclusion, 
• Small bowel obstruction is the only accepted contrain-

dication for CE today.

HOW SHOULD WE PERFORM CLINICAL EVALUATION 
BEFORE CAPSULE ENDOSCOPY?
Capsule endoscopy is a frequently used noninvasive 
method to visualize the SB in patients with disorders 
involving the SB such as OGIB, CD, polyposis syndromes, 
and celiac disease. Before CE, initial assessment of 
patient includes a detailed medical history including 

drugs, full physical examination, and upper GI endoscopy 
and colonoscopy. In selected patients, cross-sectional 
imaging methods such as magnetic resonance enterog-
raphy (MRE) should be considered.

History and Physical Examination
We recommend evaluation of the risk of capsule reten-
tion and the presence of swallowing disorders before CE.

A detailed medical history and physical examination is of 
upmost importance in the evaluation of a patient before 
CE. The determination of the true presenting symptom 
is necessary for deciding an effective evaluation plan. 
In patients presenting with hematemesis, initial inves-
tigation should be planned to evaluate the segments 
above the ligament of Treitz. Additionally, complicated 
abdominal pain may suggest small intestinal obstruction 
due to tumors or inflammation such as CD and intesti-
nal tuberculosis. Unexplained weight loss may suggest a 
malignancy.

A detailed medical history should include comorbidities 
(diabetes mellitus, hemodialysis, portal hypertension, car-
diovascular disease, etc.), past history of cancer, radiation 
therapy or abdominal surgery, past and family history of 
epistaxis.82 All prescription drugs (i.e., NSAID, aspirin) and 
over-the-counter drugs (i.e., herbals) should be sought to 
exclude medication-related mucosal lesions.

For the risk of capsule retention, patients should be 
investigated for the presence of obstructive symptoms, a 
history of known bowel stenosis, or small intestine resec-
tion before CE. Additionally, patients should be evaluated 
for swallowing disorders to exclude the risk of aspiration.

Detailed physical examination evaluating the liver, heart, 
kidney, and the respiratory system should be sought to 
search for clues. Some skin lesions or cutaneous sings 
found upon physical examination may help to suspect the 
disorders associated with OGIB.83,84 These disorders are 
hereditary hemorrhagic telangiectasia (vascular lesions on 
the lips, nasal mucosa, tongue, palms, and palate), Henoch 
Schoenlein purpura, neurofibromatosis (painless pap-
ules), celiac disease (dermatitis herpetiformis), Plummer 
Vinson syndrome (brittle spoon nails), acquired immuno-
deficiency syndrome (Kaposi’s sarcoma), IBD (erythema 
nodosum), Peutz-Jeghers syndrome (freckles on the lips 
and in the mouth), and Ehlers Danlos syndrome (chicken 
skin appearance, angioid streaks in retina).
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Endoscopic Examination
Obscure Gastrointestinal Bleeding: Obscure GI bleeding 
has been defined by Zuckerman et al85 in 2000 as “bleed-
ing of unknown origin that persists or recurs (i.e., recur-
rent or persistent IDA, fecal occult blood test positivity, or 
visible bleeding) after a negative initial or primary endos-
copy (colonoscopy and/or upper endoscopy) result” but 
recently it is updated as “OGIB” should be used for 
patients not found to have a source of bleeding after per-
formance of standard upper and lower endoscopic exam-
inations, SB evaluation with VCE and/or enteroscopy, and 
radiographic testing.41

The lower and upper endoscopic evaluations remain the 
cornerstone for investigation of OGIB. The experience of 
the push enteroscopy studies in patients with OGIB rec-
ommended that repeat standard endoscopy should be 
considered before push enteroscopy.81,82 In these stud-
ies, most of the lesions were found to be within reach of 
a standard endoscope. Zaman and Katon86 showed that 
lesions at or above the main duodenal papilla as source 
of bleeding were missed at initial endoscopy at rates as 
high as 26.3% in patients with OGIB. Cameron ulcers and 
arteriovenous malformations were found as the most 
common lesions in this study. Descamps et al87 reported 
that “missed” upper GI lesions were detected in 10.2% of 
patients. Half of these missed lesions were located in the 
fundus of the stomach. Wirsungorrhagia was determined 
in 2 patients.

Many factors may affect the success of endoscopic 
examinations.

• The experience of the endoscopist who carried out the 
initial GI endoscopy may affect the results of endo-
scopic examination. Especially, the lesions located at 
the fundus, posterior of the duodenum, the papilla, 
and the terminal ileum can be missed.

• Many vascular lesions such as angiodysplasia may dis-
appear during conventional endoscopy due to drugs 
used during sedation or hypotension.

• The presence of blood clots in the GI tract may 
decrease the quality of initial endoscopic examination.

• Also, other factors such as the patient’s age and coop-
eration of the patient may be effective.

Non-small bowel lesions were defined as visible lesions 
(at or above the main duodenal papilla and at or below the 
terminal ileum) detected during CE that are located within 
reach of upper GI endoscopy and colonoscopy. The stud-
ies that evaluate NSBLs detected by CE reported that the 
rates NSBLs missed at conventional upper GI and lower 
GI endoscopy ranged from 3.5% to 39%.88 Only upper 
GI lesions were evaluated in 3 studies and only lower GI 
lesions were evaluated in one study, both upper and lower 
GI lesions were investigated in the remaining studies.89-98 
Studies are summarized in Table 2.

The first study that evaluated only upper GI lesions 
showed although all patients had at least 1 upper GI 
endoscopy before the CE, 38.8% (201/78) had an NSBL 
that was within the reach of upper GI endoscopy.89 Non-
small bowel lesions were believed to be the source of 
bleeding in 16.4% (201/33) of patients. The distribu-
tion of detected NSBLs was 7 gastric ulcers, 4 duodenal 

Table 2. Studies Evaluating the Rate of NSBLs Detected by CE

References CE (n) NSBL (n) Diagnostic Yield (%) Upper GI Lesions, n (%) Lower GI Lesions, n (%)

Elijah et al89 201 78 38.8 33 (16.4)* —

Tacheci et al90 118 44 37.3 25 (21.2)* —

Juanm artin ena-F ernan dez et al91 2217 566 25.5 196 (8.8)* —

Juanm artin ena-F ernan dez et al92 464 47 9.0 — 24 (4.6)*

Kitiyakara and Selby93 140 9 6.4 4 (2.8) 5 (3.6)

Vlachogiannakos et al94 317 11 3.5 4 (1.3) 7 (2.2)

Hoedemaker et al95 595 85 14.3 41 (6.9) 44 (7.4)

Riccioni et al96 637 179 28.1 50 (7.8)* 38 (6.0)*

Akin et al97 114 8 7.0 3 (2.6) 5 (4.4)

Innocenti et al98 290 88 30.3 31 (10.7)* 19 (6.5)*
CE, capsule endoscopy; NSBL, non-small bowel lesion.
*Only NSBLs as source of bleeding.
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ulcers, 14 angioectasias, 7 gastric antral vascular ectasias 
(GAVEs), and 1 Cameron lesion.

The second study that determined only upper GI lesions 
found that although NSBLs were determined in 37.3% 
(118/44) of patients by CE, NSBLs were considered to 
be the source of bleeding in 21.2% (118/25) of patients.90 
While the most commonly detected lesions were hemor-
rhagic erosions (15 patients), GAVEs were detected in 3 
patients. 

The third study that investigated only upper GI lesions 
evaluated data from 2217 patients. Capsule endos-
copy found 696 gastroduodenal lesions in 566 patients 
(25.5%). The distribution of gastroduodenal lesions were 
only gastric lesions in 285 patients, only duodenal lesions 
in 151 patients, and both gastric and duodenal lesions in 
130 patients. Up to 488 patients had a previous upper GI 
endoscopy. While overlooked lesions in the initial endos-
copy were 257, 178 of overlooked lesions were found 
significant as source of bleeding. Only gastroduodenal 
lesions without SB lesions were shown in 196 patients 
(8.8%). The most frequent lesions detected both in the 
stomach and duodenum as source of bleeding were vas-
cular lesions.91

In a study evaluating only colonic missed lesions, colonic 
lesions were detected by CE in 9.0% of patients.49 
Overlooked lesions in the initial colonoscopy were 
detected in 24 patients. These lesions were vascular 
lesions, colonic ulcers, polyps, and carcinoma in 10, 5, 8, 
and 1 patients, respectively.92

A study reported that although the patients had on aver-
age a mean of 2.3 upper endoscopies and 2.2 colonosco-
pies, suspected lesions were within the reach of upper GI 
or lower GI endoscopy in 6.4% (140/9) of patients. While 
2.8% (9/4) of NSBLs were located at the upper GI tract, 
3.6% (9/5) of NSBLs were located at the lower GI tract. 
The most common of NSBLs in the upper GI tract were 
GAVE.93

Another study showed although the patients had a 
median of 2 upper GI endoscopies and 2 lower GI endos-
copies before CE, NSBLs were still detected in 3.4% 
(317/11) of patients by CE. Non-small bowel lesions were 
located in the upper GI system in 1.2% (11/4) of the 
patients (1 cardia tumor, 2 angiodysplasias, and 1 GAVE) 
and in the lower GI system (3 colon carcinomas, 2 angio-
dysplasias, 1 diverticula, and 1 CD) in 2.2% of the patients 
(11/7). Interestingly, while endoscopic examinations of 9 

of patients with NSBLs have been performed in the refer-
ring center, only 2 patients with NSBLs have undergone 
endoscopic evaluations in their own center.94

A prospective study evaluated results of CE of 595 
patients regarding the NSBLs that were identified within 
the reach of upper GI endoscopy and colonoscopy. Non-
small bowel lesions were found in 14.3% (595/85) of 
patients. The most frequently missed lesions were vas-
cular lesions such as angiodysplasias. Non-small bowel 
lesions were detected in the stomach in 15 patients, at 
the proximal SB in 22 patients, at the terminal ileum in 21 
patients, at the colon in 19 patients, and multiple localiza-
tions were found in 8 patients. Interestingly, the terminal 
ileum had been previously intubated during colonoscopy 
in only about 30% of cases.95

Another prospective study showed that CE displayed a 
cause of OGIB in the upper GI tract in 21.7% (637/138) 
of patients and in the lower GI tract in 6.4% (637/41) of 
patients with an initial non-diagnostic upper and lower GI 
endoscopy. Non-small bowel lesions as source of bleed-
ing were detected outside the SB in only 13.8% (637/88) 
of patients. Non-small bowel lesions as source of bleed-
ing detected in the upper GI tract were 11 gastric or duo-
denal angioectasias, 13 GAVEs, 11 gastric or duodenal 
ulcers, 2 esophageal varices, 3 neoplasms, 8 polyps, and 2 
spontaneous mucosal bleedings. Non-small bowel lesions 
as source of bleeding found in the lower GI tract were 24 
colonic angioectasias, 8 colonic ulcers, 2 spontaneous 
mucosal bleedings, 1 neoplasm, 2 polyps, and 1 diverticu-
lar active bleeding.96

Our recently published study analyzed NSBLs detected 
by CE in patients with potential SB bleeding. We found 
NSBLs at a rate of 7% (114/8). Three of these lesions 
were located in the upper GI tract and capsule endo-
scopic findings were GAVE in 1 patient and active bleed-
ing in 2 patients. Five lesions located in the lower GI tract 
were angiodysplasias in 3 patients, active bleeding in 1 
patient, and ulcer in 1 patient. In none of the patients who 
were referred to CE from our center, an NSBL as source of 
bleeding was found by CE.97

Recently published retrospective study reported data 
of 290 patients who underwent CE for the evaluation 
for OGIB. Capsule endoscopy showed clinically signifi-
cant NSBLs missed upon both upper GI and lower GI 
endoscopy in 30.3% (290/88) of patients. The identified 
lesions were determined involving only the non-SB in 
17.2% (290/50) of patients and the SB plus the non-SB 
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in 13.1% (290/38) of patients. Non-small bowel lesions 
were located 10.7% (290/31) on the upper GI tract and 
6.5% (290/19) on the lower GI tract. The most clinically 
significant NSBLs were angiodysplasias in this study. 
Table 2 studies evaluating the rate of NSBLs detected 
by CE.98

According to the guidelines published by the American 
Gastroenterological Association (AGA), the ACG, the 
ASGE, and the ESGE, CE should be the first-choice 
examination after a non-diagnostic conventional upper 
and lower endoscopy in OGIB.29,40,99

In patients with overt GI bleeding, AGA recommends CE 
as the next diagnostic step if result of high-quality upper 
and lower GI endoscopy is non-diagnostic or as soon 
as possible if patient has obscure bleeding episode.29 
American College of Gastroenterology recommends 
repeat conventional both upper and lower GI endoscopy 
after ruling out celiac disease, hematologic or gynecologic 
pathologies if the patient is hemodynamically stable.99 
American Society for Gastrointestinal Endoscopy rec-
ommends repeat endoscopy and colonoscopy if upper 
or lower GI source is suspected.40 European Society of 
Gastrointestinal Endoscopy recommends CE as the first-
line investigation in patients with OGIB.44 The repeat 
endoscopic examination before CE routinely is not recom-
mended by ESGE, but the decision to perform the repeat 
endoscopic examination before CE in patients with OGIB 
or IDA should be made on a case-by-case basis.44

As a conclusion,
• In patients with OGIB, we recommend second-look 

endoscopy before CE. 

Crohn Disease
Up to one-third of patients with CD have small intesti-
nal involvement at diagnosis and the terminal ileum is 
included in majority of small-bowel CD patients.100 So, 
ileocolonoscopy should be the first endoscopic exami-
nation for investigating patients with suspected CD. 
Because of the skip lesions of the terminal ileum, ileoco-
lonoscopy may give false negative results.

A meta-analysis including 19 prospectively designed trials 
demonstrated that CE gave equal or higher DY compared 
to other methods such as colonoscopy with ileoscopy 
(95% CI = 5%-39%; P = .009), push enteroscopy (95% 
CI = −23% to 59%; P = .39), SB radiography (95% CI 
= 16%-48%; P < .0001), computed tomography (CT) 

enterography (95% CI = 31%-63%; P < .00001), and MRE 
(95% CI = −14% to 34%; P = .43) in patients with sus-
pected CD.101

Another meta-analysis including 24 trials showed that CE 
had superior DY compared to procedures such as SB fol-
low-through (CE, 66.0% vs. SBFT, 21.3%; IYw, 0.44; 95% 
CI, 0.29 to 0.59; I2, 30%) and enteroclysis (CE, 75.7% vs. 
EC, 29.4%; IYw, 0.50; 95% CI, 0.21 to 0.79; I2, 52%), but no 
significant difference could be found compared to other 
modalities such as CT enterography (CE, 72.5% vs. CTE, 
22.5%; IYw, 0.36; 95% CI, 0.18 to 0.90; I2, 68%) or MRE 
(CE, 85.7% vs. MRE, 100%; IYw, -0.16; 95% CI, -0.63 to 
0.32; I2, 44%) in patients with suspected CD.102

Use of NSAIDs may cause drug-induced enteropathy 
with small-bowel mucosal erosions and ulcerations.103 A 
few studies determined that the high incidence of small-
bowel erosion and ulcerations may be related use of 
NSAIDs.104,105 Although different suggestions can be seen 
in the current literature, NSAIDs should better be stopped 
for at least 1 month before CE if possible.105,106

European Society of Gastrointestinal Endoscopy rec-
ommends ileocolonoscopy before CE in patients with 
suspected CD. European Society of Gastrointestinal 
Endoscopy does not recommend routine small-bowel 
imaging studies or the use of the PillCam patency cap-
sule before CE in patients with absence of obstruc-
tive symptoms or known stenosis. European Society of 
Gastrointestinal Endoscopy recommends discontinua-
tion of NSAIDs for at least 1 month before CE since these 
drugs may induce small-bowel mucosal lesions indistin-
guishable from those caused by CD.44

American Gastroenterological Association recommends 
ileocolonoscopy and imaging studies before CE if patients 
had suspected CD, if patients with CD had unexplained 
clinical features, or if patients had suspected recurrence 
of CD at the SB after bowel resection.29

ECCO recommends ileocolonoscopy before CE in sus-
pected CD. If stenotic disease is suspected, risk of reten-
tion should be assessed. As according to ECCO guidelines, 
the presence of at least 3 small intestine ulcers in CE 
highly suggests a diagnosis of CD, the patient should stop 
using NSAIDs for at least 1 month before CE.37

In patients with suspected CD, we recommend ileocolo-
noscopy and imaging study before CE.
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We recommend discontinuing the use of NSAID or aspirin 
in patients with suspected CD.

Capsule Retention
The risk of capsule retention is low in patients who pres-
ent with suspected CD without obstructive symptoms 
provided that there is no known stenosis or history of the 
small intestinal resection. The risk of capsule retention in 
these patients is similar to patients who are being inves-
tigated for OGIB.15 Routine small-bowel imaging or use of 
the PillCam patency capsule before CE is not essential in 
patients of suspected CD in the absence of suspected 
clinical symptoms or known stenosis.

The risk of capsule aspiration is extremely low during 
CE.75 Occasionally, the patient’s ability to swallow the 
capsule safely can be difficult to predict. Since elderly 
patients may have risk factors for aspiration such as 
cerebral stroke, bleeding, or trauma, thorough history of 
these patients is required. These patients may be tested 
for swallowing function before CE.107 The capsule may 
be placed endoscopically directly into the duodenum in 
patients who have increased risk of aspiration.108

In patients with known or suspected strictures of the 
SB, AGA suggests using of patency capsule before CE to 
reduce risk of retention.29

European Society of Gastrointestinal Endoscopy recom-
mends that using of patency capsule should be offered 
to patients at increased risk of capsule retention before 
CE.42 Additionally, ESGE recommends the use of endo-
scopic capsule placement in patients with a suspected or 
established non-obstructive swallowing disorder, in order 
to prevent capsule aspiration.28

In conclusion, patients should be evaluated for the risk of 
capsule retention and presence of swallowing disorders 
before CE. Second-look endoscopy should be performed 
in patients with OGIB and ileocolonoscopy, and imaging 
studies should be performed in patients with suspected 
CD before CE. Routine SB imaging study for capsule 
retention before CE is not necessary.

We do not recommend routine SB imaging studies for 
capsule retention before CE.

WHAT SHOULD BE THE IDEAL REPORTING IN CAPSULE 
ENDOSCOPY?
Capsule endoscopy is one of the most important tech-
nological advances of the last 2 decades that enabled 
the visualization of the SB for a variety of conditions in 
a non-invasive and painless manner. Nevertheless, as in 
the other fields of medicine, complete, accurate docu-
mentation, and reporting the findings are the vital part of 
the CE study though there is no evidence that specific 
parts of the CE study may change the patient outcome.29 
Several attempts have been made to standardize report-
ing of findings in CE reports; however, the paucity of pub-
lications about reporting CE studies shows there is a lack 
of consensus on this issue. We believe this is an impor-
tant aspect of the CE study, shortly, no surprise, we will 
be doing all of our diagnostic endoscopies or even some 
therapeutic procedures with advanced CEs. Therefore, 
this section aims to provide an up-to-date description of 
key structures of the standard CE report framework to 
improve the quality for future research and resultant bet-
ter patient outcomes.

All of the reports should include mandatory fields: patient 
identifiers such as name, medical record number, date 

Figure 1. Summary of reports of CE must include.
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of birth, date and time of the procedure, name(s) of the 
reader of capsule study output, patient demographics 
likewise in the endoscopy reports. Capsule endoscopy 
reports categorically could be subdivided into 2 domains: 
pre-procedure and post-procedure elements.29,109 We 
summarized in Figure 1, what should be in CE report.

Pre-Procedure Elements
Pre-procedure elements are an indication of the CE study, 
system used, and bowel preparations, whereas post-pro-
cedure elements rely on CE digital output such as transit 
times, findings, images, and essential part of diagnosis 
and management recommendations.

Post-Procedure Elements

Identification of Anatomic Landmarks and Transit 
Times to Various Parts of Gastrointestinal Tract: Cap-
sule endoscopy evaluation starts with the identification 
of the first gastric image, first duodenal image, and first 
cecal images, which should be recorded in the CE report. 
Visualization of the colon is essential for confirming total 
enteroscopy of the SB. Every report should include a 
statement on completion or extent of examination. Iden-
tification of these landmarks allows the software to cal-
culate total gastric and small bowel transit times (SBTT). 
Rapid transit is associated with high rates of missing 
lesions, especially shorter than 2 hours. That is why rapid 
purge should be highlighted in the report to prompt the 
attending physician. The principal value of the SBTT is to 
determine accurate localization of findings and direct fur-
ther management if needed, and guide therapeutic plan-
ning to the lesion. Currently, we localize the findings by 
dividing the SB into 3 segments as proximal, mid, or dis-
tal.110 If the lesion is located within the first 2/3rd of the 
SBTT, an anterograde approach is the preferred one.111 
This recommendation should also find a place in the man-
agement section of the report.

Findings
Early efforts to create a common lexicon for the CE 
reports have begun soon after the introduction of CE 
systems. Capsule Endoscopy Structured Terminology 
(CEST) was a result of such effort, which was based on 
structured terminologies created by ASGE, ESGE, Japan 
Gastroenterological Endoscopy Society (JGES) and 
Organization Mondial d’Endoscopy Digestive (OMED) 
as Minimal Standard Terminology for digestive endos-
copy, to develop a common language that represents 
the findings obtained in CE study.26 Capsule Endoscopy 

Structured Terminology allows the reader to describe the 
majority of findings in terms of extent, number, or size 
with different attributes. The reader should use standard 
terminology to define the finding with a common nomen-
clature and minimum description. More detailed descrip-
tions can be added to modify minimum terminology. For a 
description of a lesion, the reader should characterize the 
following aspects: villi, mucosa, lumen, and intestinal con-
tents.112,113 Professional associations recommend the use 
of CEST in reporting whenever possible.28,29 Saurin clas-
sification system is simple and easy to use in CE reports, 
where P0 defines normal findings, P1 defines findings of 
unclear certainty (red spot or erosion), and P2 defines a 
definite lesion (angiodysplasia, ulceration, or neoplasm).114 
The Lewis score and Capsule Endoscopy Crohn’s Disease 
Activity Index are rating scales used for the diagnosis or 
follow-up of CD besides, these scores can be used for 
objective reporting of any inflammatory changes in CE. 
However, we must remind the readers, studies on CE did 
not show any effect of using standard terminology on DY 
or image interpretation. Appropriate and ideal documen-
tation of CE should include pre- and post-procedure ele-
ments as well as standardized rating scales to define CE 
findings.29,115,116

Images
Pathological findings of CE may require a sort of further 
investigation or treatment in some patients. To guide 
management, every finding should be marked as hours: 
minutes: seconds on the transit-time index of the study. 
Findings should be clearly described as outlined above 
and the report should include lesion (if any) size and esti-
mated location. This information should be included for 
every identified lesion. Captured thumbnails of findings 
should be annotated and included in the report. There 
is no consensus on which part of the normal GI tract 
images should be included, or the number of images as 
well. Generally, we include normal mucosal and luminal 
images from the esophagus, stomach, duodenum, ileum, 
jejunum, and colon in our reports.110,111,116

Diagnosis
Capsule endoscopy report should include a diagnosis and 
interpretation of findings section. In this section, reader 
must summarize the significance of observed findings 
relevant to CE indication in an understandable man-
ner, avoiding long and ambiguous description. Strategies 
including conservative follow-up or interventional meth-
ods based on findings and diagnoses may be recom-
mended in the report to the referring physician to plan 
future therapeutic/diagnostic management.29,110
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Future Directions
Reading and interpreting a CE examination is an inter-
twined time-consuming process and needs a careful 
evaluation of the visual data. Endoscopists are the natural 
candidate for such a difficult task because our job deals 
with visual data interpreting; on the other hand, specially 
trained nurses and technicians also read the CE with very 
same success rates. We believe we have to use this natu-
ral skill by implementing CE training in the core curricu-
lum of gastroenterology education. The most important 
advantage of CE is that this procedure was a born-digital 
procedure and soon, we will see that all of the above-
mentioned evaluations, gradings, and even report genera-
tion would be handled by Artificial Intelligence. Current 
CE systems allow both computer-generated and natu-
ral language entries. To generate an ideal report, the CE 
procedure should be documented appropriately in every 
aspect; patient-related factors, indications, comorbidities, 
and intraprocedural interventions, and the report should 
provide informative and clear documentation of CE find-
ings that are interpreted as a consultant opinion instead 
of merely a technical report. The relevant findings would 
be described with CEST, or standard rating scales which 
may need more effort to integrate into the CE report.

WHAT IS THE IDEAL WAY TO COMBINE CAPSULE 
ENDOSCOPY WITH DOUBLE BALLOON ENTEROSCOPY? 
BEFORE OR AFTER?
Capsule endoscopy for disease of the small intestine 
was introduced into the clinical practice in 2001. Capsule 
endoscopy is a non-invasive, highly sensitive, and specific 
DY of small intestine disease.32 Small bowel CE compe-
tition rate is almost 80%.20 Retrospective studies have 
identified factors such as poor bowel cleaning, diabetes 
mellitus, previous abdominal surgery, long gastric transit 
time, or obstruction especially CD.117-121 Other modalities 
such as balloon enteroscopy may be planned for patients 
at increased risk for complete examination.

Obscure GI bleeding, IDA, non-structuring SB CD, celiac 
disease, hereditary polyposis syndrome, and SB tumors 
are the main indications of SB CE. Obscure GI bleed-
ing is the most frequent indication for CE examination. 
Small bowel CE in patients with OGIB is significantly 
higher for patients with ongoing overt bleeding com-
pared with patients with obscure occult bleeding. The 
DY is also higher when the CE is performed within 48 
hours of the bleeding episode.120 Furthermore, in another 
study, it was shown that CE detected a source of bleed-
ing in a greater proportion of patients (72%) than CT 

angiography (24%), or standard angiography (56%).20 In a 
US multicenter trial, the agreement between CE and bal-
loon endoscopy (BE) was about 74% for angioectasias, 
96% for ulcerations, 94% for mucosal and submucosal 
polyps, and 96% for large tumors.121 Two studies inves-
tigated the yield and the outcomes of BE following CE in 
patients with OGIB. Patients first underwent CE and then 
BE. The overall detection rates for both techniques were 
similar. Therefore, these 2 techniques may be considered 
complementary.122,123 On the other hand, BE may permit 
endoscopic treatment of the bleeding lesion.123

The most frequent location of CD is in the terminal ileum 
and the colon. As such, an effective diagnosis can be 
made with the aid of ileocolonoscopy and biopsies in most 
cases. On the other hand, in one-third of all CD patients, 
the disease is confined to the SB.124 Capsule endoscopy is 
the best diagnostic modality of SB CD,125 however, reten-
tion of the capsule is the main problem in stenotic CD. 
The retention of the capsule is defined as the failure to 
progress along the GI tract (i.e., a capsule remains in the 
bowel for a minimum of 2 weeks or even permanently), 
unless extracted surgically or endoscopically.126 Capsule 
retention occurs in 1% of patients with suspected CD, 
but retention ratios of between 2% and 6% have been 
reported in patients with confirmed CD.127 Biodegradable 
capsules may be used to prevent retention of CE but 
using 2 capsules is still high price. Balloon endoscopy 
should not be the first-line procedure in the evaluation 
of suspected small-bowel CD. Capsule endoscopy can be 
complementary to BE, since findings may help direct the 
most effective route of intubation (oral vs. anal), in order to 
obtain a histopathological diagnosis or therapeutic inter-
vention.128 Unfortunately, CE still remains a purely visual 
technique with no ability to obtain biopsy specimens or 
perform therapeutic maneuvers. Computed tomography 
of SB may be useful for suspected stenotic CD, and BE 
that needing of therapeutic processing or biopsy, must be 
planned first.129,130

Population-based studies have demonstrated that in 
4%-10% of adult patients with all IBD affecting the colon, 
it is impossible to distinguish between CD and ulcerative 
colitis using current diagnostic techniques. In IBD-type 
unclassified patients, CE is better than BE or enteroclysis 
at identifying mucosal lesions consistent with CD and is 
the first choice.129,131

The current gold standard diagnostic test for celiac dis-
ease is esophagogastro duodenoscopy with duodenal 
biopsies and SB histology demonstrating the presence of 
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villous atrophy (Marsh stage 3a to 3c). Capsule endoscopy 
may play a role in the investigation of cases with equivo-
cal diagnosis of celiac disease. In the study of 30 patients 
by Kurien et al132 with Marsh stage 1 or 2 changes, only 
6 of whom had positive EMA or tissue transglutaminase 
(tTG) results, 1 patient was diagnosed with celiac dis-
ease and another with small-bowel CD on the basis of CE 
appearances. The other problematic area is complicated 
celiac disease. Ferretti et al133 observed 130 CCD, and 
they underwent 137 CE and 21 BE. Disease duration <5 
years were at higher risk of positive CE (RR 1.6, 1.7, and 
1.5 respectively, P < .05) than their counter parts. They 
suggest, in suspected CCD, CE should be the first-line 
approach to detect complications and to identify patients 
deserving BE.

Small bowel malignancy is challenging to diagnose 
because the SB is difficult to evaluate. Most small-bowel 
tumors are detected during work-up for OGIB or IDA. 
According to a guideline for enteroscopy published in 
Japan in 2017, CE is recommended as a first-line diag-
nostic modality for GI malignancy but is contraindicated 
for obstructive disease. Regarding the study of Yoo et al, 
a total of 510 VCE and 126 DBE exams were performed 
on 438 patients, and diagnostic rate is higher CT and 
CE than BE.134 A meta-analysis showed that CE has a 

significantly higher DY compared with push enteroscopy 
in patients with OGIB.31 Abdominal CT and CE were used 
as screening examinations for SB malignancy, while BE 
was used for tissue biopsy and therapeutic interventions. 
For example, after achieving a diagnosis through abdom-
inal CT and CE, DBE would be performed if a biopsy or 
therapeutic intervention is needed.

The capsules presently on the market are unable to local-
ize or mark the location of detected lesions. Visualization 
may be impaired by the presence of food materials or 
bubbles and, in contrast with conventional endoscopy, 
CE cannot perform flushing, suctioning, or air insuffla-
tion to obtain better images. The rate of missed lesions 
is still high for those located in the duodenum and proxi-
mal jejunum, where the transit is more rapid than in the 
distal segment of the SB. Taking biopsy and therapeutic 
processing are impossible by using CE. Reading time for 
interpretation is another shortcoming of CE, as it takes 
more than 1 hour to read a full 8-hour examination.135,136 
Finally, the costs are still high. Although there are disad-
vantages, CE is still the first choice in small bowel dis-
eases because it is noninvasive and safe. The rate of total 
enteroscopy is much higher than other invasive meth-
ods. It is well tolerated by patients with a high diagnosis 
rate. On the other hand, disadvantages associated with 
BE are the invasiveness of the examination, the need for 

Figure 2. Management of OGIB.
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sedation, limited availability of the procedure (special-
ized centers), difficulty in examining the entire SB, and 
the time and expense required for the procedure.137,138 
Nowadays, CE, BE, and abdominal CT are used to diagnose 
SB diseases. Each tool has its advantages and disadvan-
tages. There is no single best way to diagnose SB disease 
because the currently available tools complement each 
other. Therefore, the choice of tool for evaluation should 
be made according to individual patient complaints and 
conditions (Figure 2).

CONCLUSION
• We need bowel preparation before CE, PEG solution 

after a day of clear liquid diet followed with 10-12 hours 
of overnight fasting, and administration of simethi-
cone (80-200 mg) seem to be an appropriate strategy.

• Main indications of CE are OGIB (overt/occult) and IDA.
• Small bowel obstruction is the only accepted contrain-

dication for CE today.
• We recommend evaluation of the risk of capsule 

retention and the presence of swallowing disorders 
before CE.

• In patients with OGIB, we recommend second-look 
endoscopy before CE.

• In patients with suspected CD, we recommend ileoco-
lonoscopy and imaging study before CE.

• We do not recommend routine SB imaging studies for 
capsule retention before CE.

• To generate an ideal report, the CE procedure should 
be documented appropriately in every aspect: patient-
related factors, indications, comorbidities, and intra-
procedural interventions, and the report should 
provide informative and clear documentation of CE 
findings that are interpreted as a consultant opinion 
instead of merely a technical report.

• There is no single best way to diagnose SB disease 
because the currently available tools complement 
each other. Therefore, the choice of tool for evaluation 
should be made according to individual patient com-
plaints and conditions.
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