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7.1  Introduction

Over the past decade, advances in endoscopic equipment and techniques have 
allowed diagnostic and therapeutic advancements in the management of small- 
bowel disorders previously unreachable by standard upper and lower digestive 
endoscopy [1–4]. The advent of wireless capsule endoscopy (WCE) and balloon- 
assisted enteroscopy (BAE) between 2000 and 2001 has made the visualization 
of the entire small-bowel tract easier [5], becoming an attractive diagnostic 
imaging modality in children for low invasiveness and the absence of ionizing 
radiation. The inability to obtain tissue samples and to perform intervention has 
limited the use of WCE [1, 6]. The subsequent advent of BAE has permitted to 
achieve total small- bowel evaluation, combinating both anterograde and retro-
grade procedures.

7.2  Technical Features

7.2.1  WCE

The first capsule model was approved by the FDA in 2001, while pediatric use was 
approved in 2004 and in 2009, respectively, for children between 10 and 18 years 
old and for all patients over the age ≥2 years [7, 8]. The capsule wireless system 
consists of three components: the endoscopic capsule, the recording system (sen-
sors applied to patient’s abdomen and data recorder that is held inside a wearable 
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belt), and the workstation, where images are downloaded. Real-time visualization 
software and reconstruction of intestinal transit times are also available. More 
recently, machine learning algorithms (MLAs) have been proposed to automatically 
read endoscopic features, and they seem to be as effective as human readers in the 
diagnosis of small-bowel angioectasias [9].

7.2.2  BAE

Two endoscopes for BAE are currently available: the double balloon enteroscope 
(DBE—Fujinon Inc. Saitama, Japan), and the single balloon enteroscope (SBE—
Olympus, America Inc.). DBE has been first described in 2001, and the first pediat-
ric reports have been reported in 2003 [3, 5, 10]. DBE uses an enteroscope with an 
inflatable balloon at the distal tip, whereas SBE uses an enteroscopy with no bal-
loon. Both enteroscopes have a length of 200 cm and an outer diameter of 9.4 mm 
(with operating channel of 2.8 mm); the overtube is 140 cm long and runs on the 
instrument through a thin film of water that is introduced before performing the 
procedure to reduce the friction.

7.3  Exam Preparation and Execution

7.3.1  Informed Consent/Refusal [11] 

Informed consent in procedural-based medicine is mandatory. It is the tool by 
which the physician speaks to the patient or patient’s surrogate (parents or 
 caregiver in pediatrics) to inform them about a procedure and subsequently 
obtain legal and ethical permission to perform it. It is recommended that the 
general indications, methods, risks, benefits, and alternatives to WCE or BAE 
should be highly explained to the subject and/or appropriate surrogate/caregiver. 
The benefits of performing WCE or BAE compared with other alternatives should 
be discussed, and finally the risks of both techniques should be disclosed to the 
family.

7.3.2  Training/Certification [1, 11]

Universally agreed guidelines for competency in performing advanced endos-
copy, such as BAE or WCE, have not been formulated yet. Pediatric gastroen-
terology training programs do not routinely teach WCE or BAE.  There is a 
wide number of in-person and online training courses endorsed by national or 
international gastrointestinal societies, whose efficacy has not validated. A 
minimum of 10–30 WCE are required for trainees to attain competence in 
WCE. No similar studies about BAEs exist, but some authors suggest a mini-
mum of 20 procedures.
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7.3.3  WCE [11–14]

The preparation to perform WCE has not yet been standardized in pediatric popula-
tion, and there is no strong evidence of which is the best method. The tendency is to 
perform also an iso-osmolar laxative preparation. The capsule activates just as it is 
removed from the package and can be swallowed spontaneously by the patient or 
inserted through endoscopy. Younger children, or patients with difficulty in swal-
lowing, may be trained at home with hard candies, which have approximately the 
same size as the capsule. A variety of accessories have been used to deliver the 
capsule endoscope in the stomach or in the small intestine, such as polypectomy 
snares and nets (both off-label). Only one licensed, dedicated device (US Endoscopy, 
Mentor, Ohio, USA) is available; that allows the release directly into the duodenum. 
This procedure requires general anesthesia with airway protection (orotracheal intu-
bation, laryngeal mask).

7.3.4  BAE [2, 4, 6, 10, 13, 15, 16]

Preparation consists of a water diet in the 12–24 h before the procedure and absolute 
fasting in the previous 4 h; if it has been chosen an anal approach, the preparation 
for a conventional colonoscopy could be a solution. A general anesthesia with 
orotracheal intubation is strongly recommended, and it is advisable to use fluoros-
copy especially in the early stages of the operator’s learning. Both DBE and SBE 
use an overtube that has a balloon at the distal extremity; by inflating the balloon on 
the overtube, the small bowel can be reduced and straightened. This straightening 
facilitates further advancement of the enteroscope, whereas the overtube prevents 
undesired looping during the procedure. In the DBE, the balloon at the tip of the 
enteroscope is inflated to anchor the scope in place, whereas the overtube is subse-
quently advanced before the next reduction. The whole procedure is summarized in 
Figs. 7.1, 7.2, and 7.3. Choosing which approach to use (anterograde or retrograde) 
is primarily guided by previous examinations (i.e., entero-MRI), while the absence 
of indications or lesion locations may suggest to start with an oral approach.

7.4  Indications

WCE and BAE share most of all indications but there may be some difference [10]. 
Main indications for both techniques in pediatric age is known or suspected IBD.

Conventional upper and lower intestinal endoscopy usually allows a definite 
diagnosis of IBD, and both WCE and BAE have a limited role in the initial evalua-
tion of patients with known or suspected CD [10, 15]. WCE is indicated, if needed, 
as first-line enteroscopic tool for small-bowel evaluation and meets several indica-
tions: differential diagnosis between ulcerative colitis (UC), CD and unclassified 
IBD (IBDU); differential diagnosis with other pathological conditions, such as pol-
yps, Meckel diverticulum, intestinal duplications, angiodysplasias, and other 
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vascular malformations; staging of suspected CD with a normal traditional endos-
copy; in known CD with unexplained signs or symptoms; surveillance of possible 
surgical complications (i.e., anastomotic ulcers); monitoring mucosal healing [3, 5, 
17–19]. BAE shares with WCE the indications mentioned above; it is also indicated 
to perform biopsy in case of lesions identified with the WCE. If entero-MRI has 
already evidenced stenosis/strictures or lesions that deserves histological character-
ization or a therapeutic intervention (stopping a bleeding, CD-related stenosis/stric-
tures dilation, removal of retained capsule), BAE is of first choice, avoiding the 

1) 2)The scope is flexed
inside the stomach
when it is inserted
from the stomach
into the duodenum.

Stretch and
straighten the scope
inside the stomach
for insertion. If the
scope needs to be
flexed on the greater
curvature side, push
insert it as it is.

4) Insert the scope
further.

3)

5)

6)

Advance the
splinting tube to
the proximity of the
pyloric ring.

After advancing the splinting
tube past the descending
limb, inflate the balloon when
the horizontal portion of the
duodenum is reached.

: Scope motion : Splinting tube motion : Scope/splinting tube motion

Withdraw the
splinting tube
and scope to
straighten them
in the range from
the stomach to
duodenum.

Fig. 7.1 Balloon-assisted enteroscopy passing through the stomach and duodenum

P. Gandullia and T. Bellini



59

WCE [4, 5, 10, 20]. A proposed diagnostic-therapeutic algorithm for CD is reported 
in Fig. 7.4.

OGIB is defined as a bleeding of unknown origin that persists or recurs, after 
negative initial evaluation using bidirectional endoscopy and small-bowel imaging. 
Incidence is low in pediatric age presents a lower incidence because acquired 

1)

4)

Hold the intestinal tract by inflating the ballon optimally and
insert the scope while preventing stretching of the intestinal tract.

: Scope motion : Splinting tube motion

5)

2) 3)

Fig. 7.2 Balloon-assisted enteroscopy passing through the colon

7 Small-Bowel Endoscopy



60

angiodysplasia and neoplastic pathologies of the small intestine are infrequent in 
this age group. In adults with OGIB, diagnostic comparison between WCE and 
BAE revealed no significant difference regarding the diagnostic yield and supported 
a combined use of both modalities; however, the same conclusion in pediatric 
patients cannot be obtained due to a lack in pediatric literature [10, 14, 17, 21]. 
OGIB and unexplained anemia may be the first symptom of an ileal CD or surgical 
complications.

7.5  Contraindications

Patient selection must be rigid: patients should undergo to high and low endoscopic 
examination and imaging of the small intestine to exclude digestive tract lesions that 
could represent a contraindication (see below) [6, 11, 14].

Insert the scope as deep as possible.

Angulate the scope to hold the
intestinal tract

and deflate the balloon.

Advance the splinting tube.3

Inflate the balloon.4

Release the angulation.5

Withdraw the splinting tube and
scope to shorten the intestinal tract.

: Scope motion : Splinting tube motion

6

2 I
I

II

II

1

Fig. 7.3 Principles of insertion and retraction
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7.5.1  WCE [3, 7, 8, 11, 12, 14, 22]

Relative contraindications of WCE include any condition in which obstruction, 
strictures, or fistulae are suspected, which could cause WCE retention, and are listed 
in Table 7.1. In adults, a patency capsule (PC) is swallowed before the formal WCE 
study, in order to establish luminal patency and minimize the risk of capsule reten-
tion; the PC is not equipped with a camera but is radiologically identifiable and it is 
absorbable in 36–48 h if not expelled. Younger children cannot swallow the PC and 
sedation only for endoscopic placement of the PC is not recommended: it is sug-
gested to perform a small-bowel anatomical study (BSS, CT scan, or entero-MRI) 
to help in predicting the risk of capsule retention, especially in high-risk patients. 
Normal imaging, however, does not obviate the risk of capsule retention.

Suspected CD or unexplained symptoms
despite presumably adeguate therapy

Upper and Lower digestive Endoscopy

Confirmed CD or CD relapse

Small intestine radiologic imaging
(BBS, entero-MRI, CT scan, SICUS)

No fibrostenosis

Conventional
Therapy

Fibrostenosis

Consider BAE

No fibrostenosis Fibrostenosis

Consider BAEConsider WCE

Specific
findings

STOP Successful Choose proper
therapy

Unsuccessful

Unspecific
findings

Small intestine radiologic imaging
(BBS, entero-MRI, CT scan, SICUS)

No evidence of CD

Fig. 7.4 A proposed algorithm for the evaluation of suspected or relapsed CD (revised from [1, 
13]). BBS barium series studies, entero-MRI entero magnetic resonance, CT scan abdominal con-
trast enhanced computed tomography, SICUS small-intestine contrast ultrasound, WCE wireless 
capsule endoscopy, BAE balloon-assisted enteroscopy
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There is no weight or age limit to perform WCE in children, even in <2 years old 
WCE is off-label. With the endoscopy-assisted placement of the WCE, studies have 
been successfully performed in children as young as 10 months and 7.9 kg, but the size 
of patient and the size of oral and pharyngeal tissues may pose a limitation; thus, cau-
tion should be approached when placing WCE in such small children. Other studies 
have proposed 11.5 kg as lower weight and 18 months as lower age to perform WCE.

7.5.2  BAE [6, 13]

Absolute contraindications are intestinal perforation or peritonitis, a septic state 
and/or an hemodynamic instability. Related contraindications are listed in Table 7.1.

It has not been well established which are the minimum weight and/or age to 
perform the exam; to date, BAE seems feasible in children as young as 3 years and 
as small as 13 kg, but there are only few, mostly retrospective, available data on a 
small number of patients. Moreover, appropriately sized endoscopes for even 
smaller sized patients are not available yet.

7.6  Complications

7.6.1  WCE [2, 3, 6–8, 13, 14, 22, 23]

WCE is generally a well-tolerated and safe procedure. Minor complications include 
skin or mucosal irritation, vomiting, pain, sore throat, missed lesion, or equipment 
malfunction. The most serious complication that may occur during the examination 
is the capsule retention, which has been defined as a WCE remaining in the intesti-
nal lumen for 2 or more weeks or as a WCE that has required directed therapy to aid 
its passage. Unless a patient is symptomatic, the first clue of a retained capsule is the 
discovery of an incomplete study, in which the capsule does not reach the cecum at 
the conclusion of the study. In cases where the capsule retention in the intestinal 
lumen occurs for more than 15 days or becomes symptomatic, a surgical or endo-
scopic removal is mandatory, even if it has been described a spontaneous capsule 
evacuation after 3 months of retention.

Table 7.1 Contraindications for BAE and WCE in pediatric age

Balloon-assisted enteroscopy
Wireless capsule endoscopyAbsolute Related

– Intestinal perforation
– Peritonitis
– Septic state
–  Hemodynamic 

instability

– Age or weight
–  Thrombocytopenia or 

coagulopathy
– Severe neutropenia
–  Recent digestive surgery or 

adhesions
–  Intestinal occlusion
– Vascular aneurysms

–  Bowel obstruction
(Suspected or known)

– Bowel strictures
– Bowel fistula
– Age or weight
– Allergy to materials
–  Presence of pacemaker or other 

electromagnetic device
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7.6.2  BAE [2, 3, 6, 17, 24]

The lower number of complications with BAE is mainly due to the few pediatric 
cases; two recent pediatric studies demonstrate that SBE is safe and well toler-
ated. Common complications include perforation, pancreatitis, and bleeding, and 
are noticeably more frequent in patients with adherences, altered intestinal anat-
omy or repeated procedures (i.e., in polyposis syndromes). Minor complications, 
such as self-limited abdominal pain and/or distension, sore throat, nausea, have 
the same frequency than with conventional gastroscopy and colonoscopy 
examinations.

7.7  Limitations

The main WCE limitations are the inability to wash and aspirate secretions in the 
lumen, and the inability to obtain biopsies; the latest guidelines suggest that CD 
diagnosis should never be made only on the results of a WCE test [18]. Principal 
limitation in BAE is due to the operator experience; hence, it is important to empha-
size that these procedures should be performed in third-level pediatric centers by 
highly specialized and qualified personnel [1].

 Conclusions
WCE and BAE are newer endoscopic modalities that have improved both diag-
nosis and treatment of small-bowel pathology in pediatric patients [7]. WCE is 
a very useful approach to children presenting symptoms suggesting IBD, as a 
third-stage examination after conventional upper and lower GI endoscopy [9, 
10]. In presence of small-bowel stenosis on radiologic imaging, BAE may 
allow both diagnosis and therapeutic treatment and may avoid a surgical inter-
vention. BAE is more invasive and less safe than WCE. It shows therapeutic 
advantages in IBD, such as the possibility to place tattoos, perform hemostasis, 
dilate CD strictures and stenosis, and remove foreign bodies (including retained 
capsules) [15]. The diagnostic capability of the two BAE instruments (DBE, 
SBE) seems to overlap, so the choice is guided mainly by operator experience. 
WCE use is suggested as a first-line study in patients with a negative previous 
workup for CD (including upper and lower endoscopy and small-bowel imag-
ing tests), and then BAE, if needed (Fig. 7.4). BAE could be used as a first-line 
technique if a pathological study has showed a WCE contraindication or if an 
endoscopic therapy is needed (i.e., strictures dilatation, hemostasis) [1, 13, 18, 
25]. WCE and DBE may be performed in tandem, with initial WCE findings 
directing the choice of antegrade versus retrograde DBE approach. Recent 
results show how the two techniques combined can be complementary and fill 
the limits of each other.

Future studies, comparing WCE and BAE and defining their precise role, 
would clarify the diagnostic and therapeutic algorithms for management of IBD 
and other small-bowel diseases in children.

7 Small-Bowel Endoscopy



64

References

 1. Steiner SJ.  Deeper and deeper into the pediatric small bowel. Gastrointest Endosc. 
2012;75(1):95–7. https://doi.org/10.1016/j.gie.2011.08.048.

 2. Barth BA, Channabasappa N.  Single-balloon enteroscopy in children: initial experience at 
a pediatric center. J Pediatr Gastroenterol Nutr. 2010;51(5):680–4. https://doi.org/10.1097/
MPG.0b013e3181e85b3d.

 3. deRidder L, Tabbers MM, Escher JC. Small bowel endoscopy in children. Best Pract Res Clin 
Gastroenterol. 2012;26(3):337–45. https://doi.org/10.1016/j.bpg.2012.02.001.

 4. Chen WG, Shan GD, Zhang H, Yang M, L L, Yue M, et al. Double-balloon enteroscopy in 
small bowel diseases: eight years single-center experience in China. Medicine (Baltimore). 
2016;95(42):e5104.

 5. ASGE Standards of Practice Committee, Khashab MA, Pasha SF, Muthusamy VR, Acosta 
RD, Bruining DH, Chandrasekhara V, et al. The role of deep enteroscopy in the management 
of small-bowel disorders. Gastrointest Endosc. 2015;82(4):600–7. https://doi.org/10.1016/j.
gie.2015.06.046.

 6. Yokoyama K, Yano T, Kumagai H, Mizuta K, Ono S, Imagawa T, et  al. Double-balloon 
enteroscopy for pediatric patients: evaluation of safety and efficacy in 257 cases. J Pediatr 
Gastroenterol Nutr. 2016;63(1):34–40. https://doi.org/10.1097/MPG.0000000000001048.

 7. Cohen SA, Ephrath H, Lewis JD, Klevens A, Bergwerk A, Liu S, et  al. Pediatric capsule 
endoscopy: review of the small bowel and patency capsules. J Pediatr Gastroenterol Nutr. 
2012;54(3):409–13. https://doi.org/10.1097/MPG.0b013e31822c81fd.

 8. Mishkin DS, Chuttani R, Croffie J, Disario J, Liu J, Shah R, et al. ASGE Technology Status 
Evaluation Report: wireless capsule endoscopy. Gastrointest Endosc. 2006;63(4):539–45.

 9. Koulaouzidis A, Iakovidis DK, Yung DE, Rondonotti E, Kopylov U, Plevris JN, et al. KID 
Project: an internet-based digital video atlas of capsule endoscopy for research purposes. 
Endosc Int Open. 2017;5(6):E477–83. https://doi.org/10.1055/s-0043-105488.

 10. Di Nardo G, Oliva S, Aloi M, Rossi P, Casciani E, Masselli G, et al. Usefulness of single- 
balloon enteroscopy in pediatric Crohn’s disease. Gastrointest Endosc. 2012;75(1):80–6. 
https://doi.org/10.1016/j.gie.2011.06.021.

 11. Friedlander JA, Liu QY, Sahn B, Kooros K, Walsh CM, Kramer RE, et  al. NASPGHAN 
Capsule Endoscopy Clinical Report. J Pediatr Gastroenterol Nutr. 2017;64(3):485–94. https://
doi.org/10.1097/MPG.0000000000001413.

 12. de’Angelis GL, Fornaroli F, de’Angelis N, Magiteri B, Bizzarri B. Wireless capsule endoscopy 
for pediatric small-bowel diseases. Am J Gastroenterol. 2007;102(8):1749–57.

 13. Di Nardo G, de Ridder L, Oliva S, Casciani E, Escher JC, Cucchiara S.  Enteroscopy in 
paediatric Crohn’s disease. Dig Liver Dis. 2013;45(5):351–5. https://doi.org/10.1016/j.
dld.2012.07.020.

 14. Danialifar TF, Naon H, Liu QY. Comparison of diagnostic accuracy and concordance of video 
capsule endoscopy and double balloon enteroscopy in children. J Pediatr Gastroenterol Nutr. 
2016;62(6):824–7. https://doi.org/10.1097/MPG.0000000000001066.

 15. deRidder L, Mensink PB, Lequin MH, Aktas H, de Krijger RR, van der Woude CJ, et  al. 
Single-balloon enteroscopy, magnetic resonance enterography, and abdominal US useful for 
evaluation of small-bowel disease in children with (suspected) Crohn’s disease. Gastrointest 
Endosc. 2012;75(1):87–94. https://doi.org/10.1016/j.gie.2011.07.036.

 16. Tringali A, Thomson M, Dumonceau JM, Tavares M, Tabbers MM, Furlano R, et al. Pediatric 
gastrointestinal endoscopy: European Society of Gastrointestinal Endoscopy (ESGE) and 
European Society for Paediatric Gastroenterology Hepatology and Nutrition (ESPGHAN) 
guideline executive summary. Endoscopy. 2017;49(1):83–91. https://doi.org/10.105
5/s-0042-111002.

 17. Rahman A, Ross A, Leighton JA, Schembre D, Gerson L, Lo SK, et al. Double-balloon enter-
oscopy in Crohn’s disease: findings and impact on management in a multicenter retrospective 
study. Gastrointest Endosc. 2015;82(1):102–7. https://doi.org/10.1016/j.gie.2014.12.039.

P. Gandullia and T. Bellini

https://doi.org/10.1016/j.gie.2011.08.048
https://doi.org/10.1097/MPG.0b013e3181e85b3d
https://doi.org/10.1097/MPG.0b013e3181e85b3d
https://doi.org/10.1016/j.bpg.2012.02.001
https://doi.org/10.1016/j.gie.2015.06.046
https://doi.org/10.1016/j.gie.2015.06.046
https://doi.org/10.1097/MPG.0000000000001048.
https://doi.org/10.1097/MPG.0b013e31822c81fd
https://doi.org/10.1055/s-0043-105488
https://doi.org/10.1016/j.gie.2011.06.021
https://doi.org/10.1097/MPG.0000000000001413.
https://doi.org/10.1097/MPG.0000000000001413.
https://doi.org/10.1016/j.dld.2012.07.020
https://doi.org/10.1016/j.dld.2012.07.020
https://doi.org/10.1097/MPG.0000000000001066
https://doi.org/10.1016/j.gie.2011.07.036
https://doi.org/10.1055/s-0042-111002
https://doi.org/10.1055/s-0042-111002
https://doi.org/10.1016/j.gie.2014.12.039


65

 18. Di Nardo G, Oliva S, Ferrari F, Riccioni ME, Staiano A, Lombardi G, et  al. Usefulness 
of wireless capsule endoscopy in paediatric inflammatory bowel disease. Dig Liver Dis. 
2011;43(3):220–4. https://doi.org/10.1016/j.dld.2010.10.004.

 19. Levine A, Koletzko S, Turner D, Escher JC, Cucchiara S, de Ridder L, et  al. ESPGHAN 
revised porto criteria for the diagnosis of inflammatory bowel disease in children and ado-
lescents. J Pediatr Gastroenterol Nutr. 2014;58(6):795–806. https://doi.org/10.1097/
MPG.0000000000000239.

 20. Uchida K, Yoshiyama S, Inoue M, Koike Y, Yasuda H, Fujikawa H, et  al. Double balloon 
enteroscopy for pediatric inflammatory bowel disease. Pediatr Int. 2012;54(6):806–9. https://
doi.org/10.1111/j.1442-200X.2012.03661.x.

 21. Shen R, Sun B, Gong B, Zhang S, Cheng S. Double-balloon enteroscopy in the evaluation 
of small bowel disorders in pediatric patients. Dig Endosc. 2012;24(2):87–92. https://doi.
org/10.1111/j.1443-1661.2011.01175.x; Epub 2011 Jul 13.

 22. Jensen MK, Tipnis NA, Bajorunaite R, Sheth MK, Sato TT, Noel RJ.  Capsule endoscopy 
performed across the pediatric age range: indications, incomplete studies, and utility in man-
agement of inflammatory bowel disease. Gastrointest Endosc. 2010;72(1):95–102. https://doi.
org/10.1016/j.gie.2010.01.016.

 23. Herle K, Jehangir S. Retained wireless capsule endoscope in a girl with suspected Crohn’s 
disease. APSP J Case Rep. 2016;7(4):27. https://doi.org/10.21699/ajcr.v7i4.466.

 24. Moreels TG, Di Nardo G. The next novelty in pediatric endoscopy: enteroscopy. J Pediatr 
Gastroenterol Nutr. 2014;58(2):141–2. https://doi.org/10.1097/MPG.0000000000000193.

 25. Oliva S, Pennazio M, Cohen SA, Aloi M, Barabino A, Hassan C, et al. Capsule endoscopy fol-
lowed by single balloon enteroscopy in children with obscure gastrointestinal bleeding: a com-
bined approach. Dig Liver Dis. 2015;47(2):125–30. https://doi.org/10.1016/j.dld.2014.09.001.

7 Small-Bowel Endoscopy

https://doi.org/10.1016/j.dld.2010.10.004
https://doi.org/10.1097/MPG.0000000000000239.
https://doi.org/10.1097/MPG.0000000000000239.
https://doi.org/10.1111/j.1442-200X.2012.03661.x
https://doi.org/10.1111/j.1442-200X.2012.03661.x
https://doi.org/10.1111/j.1443-1661.2011.01175.x
https://doi.org/10.1111/j.1443-1661.2011.01175.x
https://doi.org/10.1016/j.gie.2010.01.016
https://doi.org/10.1016/j.gie.2010.01.016
https://doi.org/10.21699/ajcr.v7i4.466
https://doi.org/10.1097/MPG.0000000000000193
https://doi.org/10.1016/j.dld.2014.09.001

	7: Small-Bowel Endoscopy
	7.1	 Introduction
	7.2	 Technical Features
	7.2.1	 WCE
	7.2.2	 BAE

	7.3	 Exam Preparation and Execution
	7.3.1	 Informed Consent/Refusal [11]
	7.3.2	 Training/Certification [1, 11]
	7.3.3	 WCE [11–14]
	7.3.4	 BAE [2, 4, 6, 10, 13, 15, 16]

	7.4	 Indications
	7.5	 Contraindications
	7.5.1	 WCE [3, 7, 8, 11, 12, 14, 22]
	7.5.2	 BAE [6, 13]

	7.6	 Complications
	7.6.1	 WCE [2, 3, 6–8, 13, 14, 22, 23]
	7.6.2	 BAE [2, 3, 6, 17, 24]

	7.7	 Limitations
	References




