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SMALL-BOWEL CAPSULE ENDOSCOPY 

DEVICE-ASSISTED ENTEROSCOPY
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Novel motorized spiral
enteroscopy (NMSE)



ADVERSE EVENTS OF SMALL-BOWEL ENDOSCOPY
how to avoid and manage them when they arise

IMPORTANT POINTS TO CONSIDER

• The small bowel is still a difficult territory for the endoscopist

• Two different procedures:   SBCE (simple, non-invasive)
DAE (complex, invasive)

• Knowledge of the patient’s clinical history - Established indication

• Recognize when to stop, when not to start and refer, or consider
alternative procedures



ADVERSE EVENTS OF SMALL-BOWEL ENDOSCOPY
how to avoid and manage them when they arise

• What are the type and frequency of complications? 

• What are the risk factors for complications?

• How to minimize the incidence of complications?

• How to manage complications?



SMALL-BOWEL CAPSULE ENDOSCOPY 
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INDICATIONS  2011-2013
%

Suspected small bowel bleeding 76.1

Crohn’s disease 5.5
FAP/Peutz-Jeghers 4.4
Diarrhoea 3
Celiac disease 2.9
Suspected small bowel neoplasia 1.8
Diagnostic confirmation of other tests 1.4
Abdominal pain 0.8
Other 4.1



CAPSULE RETENTION is defined as a capsule remaining in the GI 
tract, confirmed by means of imaging techniques (abdominal X-ray), 
for a minimum of 2 weeks.

Endoscopy 2005;37:1065-7.

SMALL-BOWEL CAPSULE ENDOSCOPY 



Capsule retention… overall frequency

Al-Bawardy B. Inflamm Bowel Dis 2015
Nemeth A. UEG Journal 2017

Lee  SH. Dig Dis Sci 2019 

Uncommon: ~1% 



 Identification of “high risk” patients

Capsule retention… how to prevent it?

Liao Z. GIE 2010
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 Screening these patients with adequate tools
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 Plain X-Ray

 Small bowel follow-through

 CT/MR-enterography

 Patency capsule
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 Identification of “high risk” patients
 Screening these patients with adequate tools

Capsule retention… how to prevent it?

PPV 40% - NPV 100%
Rozendorn N. GIE 2016

Sn 97% - Sp 83%
Zhang W. J Dig Dis 2014



Capsule disintegrates after 30 hours.

Patency proven
(capsule not detected  in body)

Patency  NOT proven
(capsule detected in patient’s body)

Day 0: Liquid diet from 
noon NPO at 10 pm

*If Agile Patency Scanner is 
contraindicated, use fluoroscopy.

Day 1: Morning ingestion

Day 2: Scanning * 
(close to but not later than 

30 hrs)

Agile Patency procedure



Mid-GI bleeding: 2.1%

 Suspected Crohn’s: 3.6%

 Known Crohn’s: 8.2%

SBCE retention rate depends on procedure indications



Mid-GI bleeding: 2.1%

 Suspected Crohn’s: 3.6%

 Known Crohn’s: 8.2%

SBCE retention rate depends on procedure indications

 Suspected Crohn’s: 2%

 Known Crohn’s: 5%  
after negative patency capsule: 2.8%



Capsule retention… how to manage it?
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MANAGEMENT OF 
CAPSULE RETENTION

updated from ICCE Consensus 2005

Negative

Patient history & 
informed consent

High-risk patients Low-risk patients

AGILE Patency 
capsule test*

Plain Rx or limited low dose
CT in 2 weeks, if not seen

CAPSULE PROCEDURE

Positive

Plain Rx or limited low dose 
CT in 2 weeks, if not seen

DAE
CT- or MR-

Enterography

Asymptomatic retentionCapsule excreted

Individualized patient management based on demographics,
co-morbidities and capsule endoscopy findings.

If capsule retrieval is required DAE is the preferred  method.

* Agile Patency capsule does not  
fit with all the available capsules; 

when it is unavailable, CTE or 
MRE should be used to “screen” 

high-risk patients

CAPSULE PROCEDURE

Colon 
not entered^

Colon 
entered^

Complete 
work up

^Early Rx or limited low dose CT if obstruction occurs 

Colon  
entered^

Complete 
work up

Colon
not entered^

Capsule excretedAsymptomatic retention
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Pay special attention on 
swallowing disorders in elderly patients

Frequency of CE aspiration: 0.1%  
Yung DE. Eur J GH 2017



DEVICE-ASSISTED ENTEROSCOPY
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”DAE endotherapy currently offers
a safe and effective alternative to 

major surgery and often represents 
the preferred option for treatment 

of small-bowel pathology”



DIAGNOSTIC ENTEROSCOPY 

NON-CARDIOPULMONARY EVENTS
• Perforation
• Intraperitoneal bleeding
• Pancreatitis

CARDIOPULMONARY  EVENTS
• Related to the sedation (respiratory depression, 

aspiration pneumonia)
• Cardiovascular (hypo/hypertension, arrhythmia) 

DEVICE-ASSISTED ENTEROSCOPY
type of complications



THERAPEUTIC ENTEROSCOPY

NON-CARDIOPULMONARY EVENTS 
• Perforation after polypectomy, dilation, APC
• Bleeding after polypectomy, APC
• Pancreatitis

CARDIOPULMONARY  EVENTS
• Related to the sedation (respiratory depression, 

aspiration pneumonia) 
• Cardiovascular (hypo/hypertension, arrhythmia) 

DEVICE-ASSISTED ENTEROSCOPY
type of complications



DEVICE-ASSISTED ENTEROSCOPY
frequency of complications



DEVICE-ASSISTED ENTEROSCOPY: COMPLICATION RATES

• Sedation-related complication rate: 0.5%

• DAE-ERCP-related complication rate: ~ 6% 
Xiao DS.  Saudi J Gastro 2017 – Imandar S. GIE 2015

Rondonotti E. Endoscopy 2018
Pennazio M. Dig Liv Dis 2019 



DEVICE-ASSISTED ENTEROSCOPY: SAFETY IN THE ELDERLY



DEVICE-ASSISTED ENTEROSCOPY: risk factors 
associated with small bowel perforation

• Altered surgical anatomy
• Resection of large (e.g. > 30 mm) polyps
• Inflammatory bowel disease 
• Active inflammation or sharp angulation of strictures

May A. AJG 2007 
Gerson L. CGH 2009
Xin L. GIE 2011
Moschler O. Endoscopy 2011
Pennazio M.  DLD 2019



Type of 
procedure, 

N

Perforation rate 
after polypectomy

N (%)
Mensink
Endoscopy 2007

DBE
2362

0/364 (0)

Gerson
CGH 2009

DBE
2478

3/84 (3.6)

Möschler
Z Gastroent  2008

DBE
3894

6/177 (3.4) 

Möschler
Endoscopy 2011

DBE
2245

2/137 (1.5)

Literature data
1/2008 - 6/2015

SBE
1170

1/72 (1.3)

Akerman 
UEGW 2009

SPIRAL
2950

NR

DEVICE-ASSISTED ENTEROSCOPY: perforation after polypectomy

May A, et al. AJG 2007



DEVICE-ASSISTED ENTEROSCOPY: perforation after dilation 

Hirai F. JCC 2018



DEVICE-ASSISTED ENTEROSCOPY: pancreatitis 

Kopacova M, et al. World J Gastroenterol 2010

• Frequency of AP is 0.3% - Mostly after oral DAE
• Routine testing of  amylase/lipase levels after DAE is not advised
• Causal mechanism is uncertain (injury and ischemia of the pancreas due

to stretching and shortening of the proximal SB/duration of the procedure)



DEVICE-ASSISTED ENTEROSCOPY
minimizing complications



DEVICE-ASSISTED ENTEROSCOPY: minimizing complications

GENERAL MEASURES
• A trained and experienced endoscopy team is essential

• Choose the most appropriate sedation according to the patient 
ASA class and procedural complexity and duration

TIPS AND TRICKS
• Avoid supine position. Inflate the balloons after passing the ligament of 

Treitz and avoid extreme shortening 

• Use caution when no further progress can be made and in particular 
conditions with increased risk of perforation:

- advance the enteroscope only when the lumen is clearly visualized
- for SBE prefer the power suction maneuver instead of hooking of the tip 
- use fluoroscopic guidance



Device-assisted enteroscopy… sedation
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APC OF VASCULAR LESIONS:  
 Use low wattage settings; pre-injection of saline into the submucosa

before APC for large (>0.5-0.7 cm) vascular lesions. Avoid over inflation
and minimize pressure against the bowel wall

INTERVENTIONAL DAE: minimizing complications



ENDOSCOPIC RESECTION OF MUCOSAL LESIONS: 
 Use sub-mucosal injection with a dilute solution of adrenaline 1:100000

in normal saline both for pedunculated lesions (1-2 ml) and for sessile 
lesions (5-10 ml) for EMR. Avoid over-injection to ensure a safe resection
and effective snare placement. Clipping or UEMR may be helpful.

INTERVENTIONAL DAE: minimizing complications
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INTERVENTIONAL DAE: minimizing complications
ENDOSCOPIC RESECTION OF MUCOSAL LESIONS: 
 Use sub-mucosal injection with a dilute solution of adrenaline 1:100000

in normal saline both for pedunculated lesions (1-2 ml) and for sessile 
lesions (5-10 ml) for EMR. Avoid over-injection to ensure a safe resection
and effective snare placement. Clipping or UEMR may be helpful.

Pennazio M, et al.  UEMR  during DAE.  Dig Liv Dis 2019



DILATION OF SMALL BOWEL STRICTURES: 
 Before dilating, evaluate the number, location, characteristics and length of

the strictures by dedicated SB diagnostic imaging.  Avoid dilating long
strictures (> 5 cm), sharply angulated, with signs of active inflammation. 
Use TTS approach: gradual insufflation with water under direct endoscopic
vision up to 18-20 mm, for 1-2 minutes.  Fluoroscopy is recommended.

INTERVENTIONAL DAE: minimizing complications



DEVICE-ASSISTED ENTEROSCOPY
managing complications



Endoscopic treatment of bleeding after polypectomy is tipically
first considered using the traditional endoscopic therapies

COMPLICATIONS OF DEVICE-ASSISTED ENTEROSCOPY: 
MANAGEMENT STRATEGIES



If perforation is discovered immediately after endoscopic resection or 
dilation, endoscopic therapy is preferred (clips, OTSC, suturing device)

If overt perforation is not amenable to endoscopic therapy, surgery is needed

Purchiaroni F, et al. BMC Gastroenterol 2017  

COMPLICATIONS OF DEVICE-ASSISTED ENTEROSCOPY: 
MANAGEMENT STRATEGIES



A careful balance of the risks and benefits of 
the procedure is mandatory



 Small-bowel capsule endoscopy is safe, and adverse events are 
uncommon. 

 Capsule retention is the most frequent complication and its
frequency depends on procedure indication.  

 Careful selection of patients and  appropriate use of  the patency
test are crucial factors to reduce the risk of capsule retention.

 Device-assisted enteroscopy is a safe procedure, but enteroscopy-
associated adverse events are more common compared with
standard upper and lower GI endoscopy.

 Familiarity with the technical aspects of device-assisted enteroscopy,
careful performance, and awareness of the potential adverse events
are the key to successful and safe procedure.

CONCLUSIONS
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