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Abstract. Despite the extensive recent development of 
different techniques for endoscopic evaluation for both diag-
nostic and therapeutic reasons, the small bowel remains quite 
difficult to visualize. Capsule endoscopy and device assisted 
enteroscopy are presently considered the best diagnostic tools 
for examination of small bowel disorders, assessing diverse 
pathologies such as obscure gastrointestinal bleeding, iron 
deficiency anemia, Crohn disease, small bowel tumors and 
polyposis syndromes. Like any other imagistic method, it has 
specific indications, and contraindications, and possibly it is  
more important to consider limitations. In order to obtain a 
better result, it is necessary to respect the procedural quality 
indicators. Among them the use of prokinetics ‑ diverse 
pharmacological substances increasing the success rate of 
capsule endoscopy have raised debates. Capsule endoscopy 
small bowel evaluation is a reliable, non‑invasive and safe with 
many advantages and minimum risks, with a proper selection 
of patients, and can be used as first line investigation.
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1. Introduction

Since the introduction of endoscopic techniques for small and 
large bowel examination, the small intestine remains difficult 
to explore despite the advanced technical developments. In 
recent years, new endoscopic modalities were developed to 
obtain a better evaluation of the small intestine, including 
video capsule endoscopy (VCE) and device‑assisted enteros-
copy. At present, device assisted‑enteroscopy is represented by 
double‑balloon enteroscopy, single‑balloon enteroscopy, spiral 
enteroscopy and balloon guided enteroscopy.

Capsule endoscopy was used for the first time in 1997 when 
the first live image from the pig's gut using a wireless tech-
nology was obtained. In 1999 it was used on the first human 
volunteer and in 2001 it was approved by FDA (Food and Drug 
Administration) (1). With this technique, an endoluminal exami-
nation of the small bowel can be performed using a small device 
in the shape of a pill which is swallowed and then pushed by 
gut motility through the gastrointestinal tract. The device obtain 
images from the mucosa of the gut and wirelessly transmit them 
to a recording device. The images obtained, more than 50,000, 
are analyzed by dedicated software and evaluated by the physi-
cian. Substantial research has developed the method, and at 
present, small bowel capsule endoscopy (SBCE), can be used 
for esophagus and for colon evaluation (2).

2. History and present position

Since its introduction in 2000, capsule endoscopy has rapidly 
become one of the primary diagnostic tools for small bowel 
disorders, especially in obscure gastrointestinal bleeding 
(OGIB) (3,4). It is considered that in approximatively 5% of 
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OGIB upper and lower endoscopies are negative and the lesion 
is located in the small bowel. Therefore, capsule examination 
should be the first‑line examination method for a patient with 
OGIB before device assisted endoscopy, small bowel radio-
graphic studies, and mesenteric angiography. Some authors 
consider that capsule endoscopy has a detection rate of the 
small bowel lesions of 60.5% (5). The diagnostic yield was 
considered by Pennazio et al (6) to be higher in patients with 
active bleeding (92.3%) or occult bleeding (44.2%), than in 
patients with a history of active bleeding (12.9%).

Another important factor regarding better results for using 
SBCE in OGIB was time interval after a bleeding episode. 
Several authors studied the best time for using VCE and all 
the studies conclude that the early the better, best results being 
obtained within 14 days after the bleeding episode (7,8).

3. Indications, advantages and limits

Capsule endoscopy indeed has its limits, the best results being 
obtained with device‑assisted enteroscopy in patients with 
positive findings at SBCE examination, to possibly treat the 
previously visualized lesions (9).

Another pathology frequently met in clinical practice is 
iron deficiency anemia. Endoscopic examination of the gut 
is included in the evaluation protocol after excluding other 
causes of iron deficiency anemia: medication use, comor-
bidities including coeliac disease, gynecological history 
in premenopausal women  (10). In these patients, first an 
upper and lower endoscopy is performed, which can reveal 
the source of anemia in almost 70% of cases, and only if 
no lesion is found SBCE is used for evaluation of the small 
bowel (11).

In patients with Crohn Disease, conventional ileocolo-
noscopy is considered to be the best method for a positive 
diagnosis, considering the possibility of a histopathological 
result. However, there are some cases with Crohn's disease in 
the small bowel, located only with normal upper endoscopy 
and ileocolonoscopy. These are the ideal candidates for using 
VCE for small bowel examination, with high sensitivity and 
high negative predictive value (12,13).

Nevertheless, in patients with Crohn's disease, there is a 
higher risk for capsule retention due to possible small bowel 
strictures and stenosis. In patients with no obstructive symp-
toms or no known stenosis, the risk of capsule retention is low, 
being similar to other indications for SBCE (14,15).

To increase the specificity and positive predictive value of 
capsule endoscopy results, an accurate selection of patients is 
necessary: weight loss, perianal disease, high level of inflam-
matory markers, raised fecal calprotectin (16).

The risk of capsule retention is higher in patients with 
diagnosed Crohn's disease (13%), so to avoid this some extra 
measures are necessary to be taken (5,14). In these cases, the 
first line method necessary to assess the extension of disease or 
to identify strictures is the dedicated cross‑sectional imaging 
of the small bowel. If the SBCE is necessary, the patency 
capsule is better to be used first to exclude the mechanical 
obstruction. In the unfortunate event of capsule retention, 
the conservative treatment is the most appropriate approach 
(anti‑inflammatory drugs, immunomodulators), followed by 
device‑assisted endoscopy if necessary (17).

To speak the same language between capsule readers, 
some authors proposed activity scores: Capsule Endoscopy 
Crohn's Disease Activity Index (CECDAI) and Lewis score. 
The Lewis score divided the small bowel into tertiles and use 
points for different mucosal findings such as ulcers, stenosis 
and villous appearance. The CECDAI score use inflammation, 
the extent of disease and the presence of strictures in a math-
ematical formula for different parts of the small bowel (18,19).

Despite all the advantages of VCE in small bowel Crohn's 
disease, if endotherapy is needed, device‑assisted enteroscopy 
is better to be used, which allow therapeutic approach for 
bleeding, stricture dilatations and retrieval of the capsule in 
case of retention (20,21).

Small bowel tumors and inherited polyposis syndromes 
are the other two pathological findings for which SBCE is 
certainly indicated. There are a group of diseases more likely 
to be associated with small bowel tumors: non‑Hodgkin 
lymphomas, neuroendocrine tumors, stage  IV or stage  III 
melanoma with a positive fecal occult blood test, celiac disease 
resistant to a gluten‑free diet (22,23).

If any lesion is found, either mucosal or submucosal, the 
use of device‑assisted enteroscopy is necessary to confirm in 
case of submucosal mass or to perform biopsy and tattoo the 
tumors.

The indication of SBCE in diagnosing celiac disease is 
limited only to patients that do not accept conventional endos-
copy.

4. Quality indicators

In general, quality indicators are parameters which apply to 
specific identified problems, for comparison and potential 
improvement, and they represent a minimally acceptable stan-
dard of care. Their goal is to improve medical care, guarantee 
competency and discover areas that need more research. In 
theory, they are divided as structural, process and outcome 
measures, and concerning the endoscopic procedure, they 
can be classified in pre‑procedural, intra‑procedural and 
post‑procedural indicators (24).

Indicators of SBCE are divided into pre‑procedure, 
intra‑procedure and post‑procedure quality indicators.

Pre‑procedural quality indicators that apply before the 
capsule ingestion are represented by correct indication, rate 
of adequate bowel preparations, and proper patient selection.

As described before, the main indications of SBCE are: 
detection of OGIB as well as part of evaluation of unexplained 
iron deficiency anemia (25); evaluation of small bowel Crohn's 
disease in patients with normal ileocolonoscopy and sugges-
tive signs of disease, or patients with known Crohn's disease in 
order to evaluate the extension of lesions; different polyposis 
syndromes or small bowel tumors; diagnose of celiac disease 
in patients refusing conventional endoscopy or non‑responsive 
to gluten‑free diet treatment (16).

Better evaluations of mucosal findings require adequate 
bowel preparation. Improper bowel preparation may need 
alternative investigations or repeated SBCE, increasing the 
discomfort to the patient and also the costs. The accepted 
standard preparation is the use of 2 L polietilen glycol before 
the capsule ingestion (26). If the use of antifoaming agents 
has a good impact on quality of small bowel preparation, 
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reducing the bubbles within the lumen, the use of prokinetics 
has limited use only for certain type of patients: history of 
abdominal surgery, diabetic neuropathy, hypothyroidism, 
psychotropic drugs, or in patient with gastric transient time 
more than 60 min (27,28).

Proper patient selection is necessary for a good and safe 
evaluation. The main risk in using VCE is capsule retention. 
Recent studies showed a capsule retention rate of 2.1% for 
obscure bleeding, 3.6% for suspected inflammatory bowel 
disease and 8.2% for diagnosed IBD  (29,30). The use of 
the patency capsule can diminish this risk, nevertheless in 
patients with a high risk of capsule retention precaution is 
important.

Other concerns regarding patient selection are electromag-
netic interference with other devices: pacemakers, implantable 
cardioverter defibrillators (ICD) and left ventricular assist 
devices. Different authors published studies with no adverse 
effects in cardiac pacemaker patients and VCE examinations, 
but there are less data regarding the ICD (31). The presence of 
implanted cardiac devices is no longer a contraindication for 
SBCE.

Pregnancy remains a contraindication for capsule endos-
copy because of the absence of safety data.

Another complication of using the VCE is the aspiration 
at the time of ingestion. For the patients with swallowing 
difficulties assisted endoscopic administration is recom-
mended (32).

The patient should be informed regarding the procedure: 
indications, benefits, complications and alternatives, and 
informed consent must be signed before the procedure.

Procedural quality indicators are: complete cecal visual-
ization, reading and procedure report, lesion detection rate, 
and capsule retention rate.

Cecal visualization is important to be sure the small bowel 
examination is complete. A 20% rate of incomplete examina-
tions is considered to be acceptable (5,33).

5. Prokinetics

The main cause for incomplete examination of the small bowel 
is the prolonged gastric transit time. As mentioned, there are 
some pathologies with delayed gastric emptying: diabetic 
neuropathy, hipotiroidism, vagotomy and use of psychotropic 
agents. In order to obtain a proper small bowel examination, 
the gastric transit time should not exceed 60 min. There are 
different types of prokinetics used worldwide for SBCE. The 
ideal purpose is to shorten the gastric transit time not affecting 
the small bowel transit time. In use there are metoclopramide, 
domperidone and erythromycin as prokinetic agents with pros 
and cons.

Metoclopramide action is correlated with upper gastroin-
testinal parasympathetic nerve control with pyloric sphincter 
relaxations with increased amplitude and tonus of antrum 
contractions  (34). A study conducted by Selby  (35) on a 
large number of patients concluded that metoclopramide 
increase the rate of complete examination with no impact 
on diagnostic yield. There are scarce information regarding 
the comparative use of oral (usual dose 10 mg orally 15 min 
before capsule) and intravenous administration of metoclo-
pramide.

Another prokinetic agent used in SBCE is domperidone, 
a dopamine antagonist with no crossover blood-brain barrier 
with no extrapyramidal side‑effects such as metoclopramide. 
It increase lower esophageal pressure, improve antroduodenal 
motility and accelerate gastric emptying. A recent prospective 
cohort study on a large number of patients (n=649) concluded 
that patients with erythromycin used as prokinetic has a higher 
rate of complete examinations than the patients with domperi-
done (36).

Another, possibly an unusual drug, in use for its prokinetic 
effect is erythromycin. Erythromycin is used mainly as a 
macrolide antibiotic and also as a motilin agonist interacting 
with motilin receptors from the bowel and upper gastrointes-
tinal tract accelerating gastric emptying (37). The use of only 
one doze prior to SBCE diminish some questions regarding the 
macrolide resistance and the increase of Clostridium Difficile 
infections. Globally there are trials using erythromycin as 
prokinetic agent in SBCE but there is no standardized dose (38).

Recently, a group of UK authors lead by Koulaouzidis 
conducted a meta‑analysis regarding the prokinetic use in SBCE. 
They analyzed 13 studies with a total number of 1,439 patients 
most of them using metoclopramide, erythromycin and other 
prokinetic agents. The overall conclusion was prokinetics of 
any kind have a better completion rate of SBCE (37).

6. Standardization

The examination, reading and procedure report should follow 
the European Society of Gastroenterology and Endoscopy 
(ESGE) technical review (26). It is considered acceptable for 
a qualified nurse to pre‑read the SBCE examination, followed 
by the attending physician. The standard reading time is 
10 frames per second single view or 20 frames per second in 
multiple view mode. In this way, a good lesion detection rate is 
assured. The software can use the automatic mode (the software 
analyzes all the images and eliminate similar ones) reducing 
the reading time while maintaining a good lesion detection 
rate, comparing with manual mode (36,39). The final exami-
nation report should be standardized including: i) procedure 
relating data: type of capsule used, gastric, small bowel transit 
time and total recording time; ii) the quality of preparation; 
iii) extent of examination, mentioning the cecal visualiza-
tion; iv) clinical findings; and v) referral for device‑assisted 
enteroscopy or other investigations. There are some important 
indications regarding the finding of estimated localizations of 
the lesions, appreciation of the lesion size, presence of active 
bleeding, if possible, and use of different types of scoring (ex. 
CECDAI score for Crohn Disease). Also, regarding the lesion 
detection rate for overt small bowel bleeding, the time interval 
from the bleeding episode to the capsule endoscopy examina-
tions is very important, best timing being within 14 days from 
the bleeding episode (37,40).

The most important complication of capsule endoscopy 
is capsule retention. The evidence of capsule excretion is an 
important quality measurement. Studies show that capsule 
retention remains asymptomatic in most cases, only a rate of 
1.9% of cases was reported to have a patent bowel obstruc-
tion (28). The appropriate therapeutic approach, in this case, 
is device‑assisted enteroscopy. Surgery is used as a first‑line 
option in cases of small bowel neoplasia evidenced by capsule 
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endoscopy. Some clinical findings are associated with a higher 
risk of capsule retention: a history of abdominal distension, 
nausea and vomiting before the examination, history of small 
bowel surgery, abdominal radiotherapy, and chronic use of high 
doses of anti‑inflammatory drugs (13). Another possible compli-
cation is capsule aspiration, with an overall rate of 0.1% (38,41).

7. Conclusions

The major advantage of using capsule endoscopy is represented 
by the ability to visualize the entire small bowel, it is non‑inva-
sive and it is not necessary to use any kind of sedation. On the 
contrary, one of the major deficiencies is lack of therapeutic 
options including the possibility of obtaining biopsies. The 
images can be artefacted by the natural intestinal movement 
and capsule position in‑side the small bowel, intestinal debris, 
lack of air insufflation. Another important disadvantage is the 
lack of proper location and dimension of the lesions.

Overall, the capsule endoscopy small bowel examination is 
a reliable procedure with many advantages and minimum risks 
for a proper selection of patients (41). Taking into account the 
good safety profile and the non‑invasive nature SBCE can be 
considered as a first line investigation for patients with small 
bowel pathology.
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