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This is one of a series of documents prepared by the
ASGE Training Committee. This curriculum document
contains recommendations for training, intended for use
by endoscopy training directors, endoscopists involved in
teaching endoscopy, and trainees in endoscopy. It was
developed as an overview of techniques currently favored
for the performance and training of small-bowel endos-
copy and to serve as a guide to published references,
videotapes, and other resources available to the trainer. By
providing information to endoscopy trainers about the
common practices used by experts in performing the tech-
nical aspects of the procedure, the ASGE hopes to improve
the teaching and performance of small-bowel endoscopy.

INTRODUCTION

Acquiring the skills to perform small-bowel endoscopy
safely, effectively, and comfortably requires an under-
standing of the indications, risks, and limitations of the
procedures. It also requires competency in maximizing
visualization of the small bowel, minimizing patient dis-
comfort, accurately identifying and diagnosing pathology,
and applying appropriate therapeutic interventions (eg,
removal or ablation of lesions). Training in capsule endos-
copy (CE) and deep enteroscopy require dedicated edu-
cational efforts. The ASGE guideline entitled “Principles of
Training of Gastrointestinal Endoscopy” and the section of
the Gastroenterology Core Curriculum developed by the
Task Force in Gastrointestinal Endoscopy review the over-
all objectives of endoscopic training, the requirements for
endoscopic trainers, and the training process.1,2 The evolv-
ing issues of privileging, tracking outcomes, and assessing
competency are also reviewed.3 These core documents are
pertinent and are recommended to endoscopic trainers
and trainees alike.

WIRELESS CE

Goals of training
GI training programs should require trainees to have

formal instruction in CE.4,5 The CE training period may be
incorporated into the standard 3-year gastroenterology
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ellowship program. Review of CE studies by a creden-
ialed capsule endoscopist is a requisite for CE training.
he necessary case volume will vary among trainees and
ill depend on when during the fellowship for this train-

ng is undertaken. Based on available data, we recom-
end a minimum number of 20 supervised procedures to
rovide adequate experience for those intending to prac-
ice CE independently.6-8 There is increasing awareness
hat proficiency should be based on competency rather
han absolute number of procedures performed, reflecting
ifferences in individual learning curves. Trainee variabil-
ty is a key issue that underscores the importance of
ompetency-based assessments for this type of skill acqui-
ition. Objective measures for assessment of competence
n CE are yet to be defined. The minimum training require-
ents leading to competency have not been validated and

re based on expert opinion. When possible, competence
hould be determined by objective criteria and direct ob-
ervation by a qualified capsule endoscopist. Passing a
ormalized in-service examination or achieving a 90% or
reater correlation rate of significant findings compared
ith a credentialed capsule endoscopist would be a rea-

onable expectation.8

Trainees should have an appropriate balance of clinical
atient care, didactics, and research exposure during their
raining in CE. Integration of clinical cases requiring CE
nto weekly conferences with radiology, pathology, and
urgery specialties promotes effective interdisciplinary
are. Trainees must further their knowledge of CE through
cientific literature reviews, CE courses, and annual scien-
ific meetings of the major digestive diseases societies. In
ddition to patient care, trainees should be encouraged to
articipate in research related to CE.9-11

CE training may be incorporated into a post-fellowship
etting if it was unavailable during a gastroenterology
ellowship to include completion of a hands-on course
ith a minimum of 8 hours of Continuing Medical Educa-

ion credit, endorsed by a national or international GI
ociety (eg, ASGE-sponsored CE course) followed by re-
iew of CE studies by a credentialed capsule endoscopist.4

Faculty. There must be at least 1 faculty member ex-
erienced in CE. The expert faculty must be dedicated to
eaching CE procedures and have time available to instruct
nd evaluate the trainees. Trainers must assist trainees in
eveloping CE image interpretation skills and integration
f findings into a patient management plan. Trainers
hould also help trainees in developing interest and

wareness in technological advances.
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Small-bowel endoscopy core curriculum
Appropriate and timely feedback should be provided to
trainees during this training period. Individual teaching
styles vary, but trainers should foster a positive, profes-
sional learning environment. Scheduled periodic assess-
ment and evaluation of technical and intellectual skills of
each trainee are required.

Facilities. Programs that offer training in CE should
have sufficient volume so that trainees have enough ex-
perience to attain competence in CE. Facilities should
maintain current hardware and appropriate software for
the performance of CE. Programs must have an objective-
based curriculum and provide trainees with access to re-
sources such as textbooks, DVDs, lectures, online mate-
rial, and CE image atlases. Access to CE courses endorsed
by a national or international GI society (eg, ASGE-
sponsored CE courses) to assist in the education of the
trainees is encouraged.

Endoscopic experience
Preprocedure fund of knowledge and risk assess-

ment. Trainees should have a thorough knowledge of the
anatomy and physiology of the GI tract, including com-
mon anatomic and postsurgical variants. Trainees should
have a detailed understanding of indications, contraindi-
cations, adverse events, issues of informed consent, and
patient education. A thorough knowledge of the common
pathologies of the GI tract is a prerequisite. Trainees must
acquire the necessary skills for image recognition of en-
doscopic landmarks, normal anatomy, and pathologic
findings. This knowledge must be acquired from endo-
scopic procedures, such as upper endoscopy, colonos-
copy, and push enteroscopy, and from the CE trainer.
Trainees should provide informed consent in terms that
are understandable to the patient. The informed consent
process is essential in relieving patient anxiety and im-
proving the fellow’s understanding of the indications of
the planned intervention. Capsule retention secondary to
anatomic variation (eg, Zenker’s diverticulum) or patho-
physiologically acquired changes (eg, fibroinflammatory
strictures or motility disorders) should be clearly explained
by the trainees during the consent process.6,7

Trainees should be knowledgeable of the technical
specifications and performance characteristics of the CE
system and software before use in patient care. Trainees
should be familiar with the various CE systems that are
commercially available and should have a firm knowledge
and understanding of the differences.12,8 They should
have an understanding of how the acquired images are
transmitted to an ambulatory data recorder via a series of
sensors worn on a belt attached to the patient and how the
transmitted images are then downloaded to proprietary
software that processes and displays the images for review
and interpretation. Trainees are expected to understand
the issues related to using a bowel preparation, including
type and timing, to obtain quality and interpretable infor-

mation.9 It is important to be aware that adjustment in the p
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owel preparation may be warranted when certain clinical
onditions occur, such as hospitalization or extended im-
obilization. The sequence of liquid/solid food reintro-
uction after capsule ingestion should be clearly commu-
icated because this is a frequent patient concern.
rainees should also be familiar with the disintegrating,
onvideo patency capsule (ie, dummy capsule), which
as dimensions similar to those of the functioning video
apsule, used for determination of GI patency.

Procedural considerations. Trainees should gain ex-
erience with capsule delivery system technology for en-
oscopic placement in those patients who are unable to
ngest the capsule or have a predictable low likelihood of
ngestion success (eg, previous stroke or head and neck
urgery) and suspected or known delayed gastric empty-
ng (eg, diabetic gastroparesis) to minimize the occurrence
f an incomplete small-bowel examination. If capsule re-
ention occurs, trainees should understand appropriate
ethods for verifying retention (including the contraindi-

ation to magnetic resonance imaging), identifying the
robable location and cause of retention, and removing
he capsule by using both endoscopic and surgical
pproaches.

Postprocedure requirements. Trainees must accu-
ately identify, interpret, and document CE findings. Effec-
ive and expeditious communication of findings and diag-
oses are an integral part of the procedure that must be
mphasized to trainees. This involves discussions with the
atient and the referring health professional. The impor-
ance of complete procedure reporting to include identi-
cation of appropriate landmarks, use of accepted nomen-
lature to describe findings, timing or presumed location
f findings, and completeness of small-bowel study can-
ot be overemphasized. Trainers and trainees alike should
se the accepted minimum standard terminology in their
omputerized procedure reporting system or dictated re-
orts to foster standardization of reporting and data col-
ection throughout the endoscopic community. Trainees
hould document procedures performed by using log
ooks or computer records.

EEP ENTEROSCOPY

oals of training
Programs offering training in deep enteroscopy should

efine the objectives and goals of the training program,
pecifically whether trainees will have an exposure-only
tatus or be trained to be competent in deep enteroscopy.
he training may focus on any of the accepted techniques
f deep enteroscopy including double-balloon enteros-
opy (DBE) and single-balloon enteroscopy (SBE) (collec-
ively referred to as balloon-assisted enteroscopy), or spi-
al enteroscopy.16-22

Given the technical and cognitive demands of deep
nteroscopy, trainees should be proficient in routine up-

er endoscopy and colonoscopy. Deep enteroscopy tends

www.giejournal.org
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Small-bowel endoscopy core curriculum
to be more challenging than routine endoscopy or push
enteroscopy and expertise in techniques such as hemosta-
sis, tattooing, polypectomy, balloon dilation, and manage-
ment of anticoagulation are an essential prerequisite be-
fore training in deep enteroscopy. Trainees should have a
complete understanding of the anatomy, physiology, and
pathology of the esophagus, stomach, small intestine, and
colon. Deep enteroscopy training may be incorporated
into the standard 3-year gastroenterology fellowship
program.

Although there are no standardized guidelines stating
the minimum training required to achieve competence,
previous studies have indicated that a minimum of 10
procedures are needed before assessing for competence.22

There are no published guidelines relating to procedural
competence or the minimum number of supervised pro-
cedures required before evaluating for competence. For-
mal training to competency in deep enteroscopy during a
gastroenterology fellowship or completion of a hands-on
course with a minimum of 8 hours Continuing Medical
Education credit, endorsed by a national or international
GI society (eg, ASGE-sponsored deep enteroscopy course)
followed by a minimum of 10 procedures supervised by
an endoscopist competent in deep enteroscopy is recom-
mended. Although competency may be reached after 10
procedures, it is left to the discretion of the faculty to
evaluate and confirm the trainees’ proficiency in deep
enteroscopy. When training in deep enteroscopy, an ac-
ceptable case mix for trainees should include at least 5
retrograde examinations.23 However, this number may
vary based on the skill set of the individual trainee.

Faculty. There should be a faculty member experi-
enced in deep enteroscopy. Faculty should provide in-
struction on the following: indications, periprocedural
management, patient considerations, techniques in per-
forming deep enteroscopy, and integration of findings into
the management plan. The faculty should ensure that
trainees are exposed to patients with varied indications
and therapeutic requirements. The faculty must be dedi-
cated to teaching these advanced procedures and have
time available to instruct and evaluate trainees. Periodic
assessment of cognitive and endoscopic skills of trainees is
required by using objective assessment criteria, when
available.

Facilities. Programs that offer training in deep enteros-
copy should have sufficient volume so that trainees can
have adequate experience to attain competence in these
procedures. Appropriate access to anesthesia services is
necessary given the prolonged procedure duration. There
are various enteroscopy systems available including push
enteroscopy, SBE, DBE, and spiral enteroscopy. Training
institutions do not need to have all of these systems, but
trainees should be aware of the available platforms. Fluo-
roscopy should be available to facilitate deep enteroscopy
in challenging circumstances (eg, surgically altered anat-

omy). All programs training fellows in deep enteroscopy p
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hould have an established curriculum. Trainees should
ccess educational resources such as textbooks, DVDs,
eb sites, endoscopy live courses, and hands-on training.
pplication of these resources in practiced-based learning

s necessary to optimize the training experience.

ndoscopic experience
Preprocedure fund of knowledge and risk assess-
ent. Given the technical demands of the procedure,

rainees should have a thorough knowledge of the anat-
my and physiology of the normal as well as the surgically
ltered GI tract. Trainees should have a detailed under-
tanding of the indications, adverse events, limitations and
ontraindications of these procedures, as well as issues
ith informed consent, sedation, anticoagulation manage-
ent, and patient education. Trainees should recognize

hat cautious use of deep enteroscopy is prudent in certain
onditions such as severe inflammation and ulceration,
ecent surgical anastomosis, and in patients undergoing
hemotherapy for small-bowel malignancy. These condi-
ions are associated with a higher risk of perforation.24-26

rainees should be competent in diagnosing and manag-
ng potential adverse events that may occur during the
rocedure such as bleeding, perforation, and pancreatitis.
rainees should be able to determine the primary route of
nteroscope insertion (antegrade or retrograde) based on
linical presentation and review of relevant endoscopic
nd radiologic studies. Trainees should understand the
eriprocedural management of these patients with regard
o bowel preparation, which is a standard requirement for
etrograde examinations and optional for antegrade exam-
nations. Because patients may require deep sedation or
eneral anesthesia for some deep enteroscopy techniques,
rainees must be able to identify the appropriate sedation
ption for each patient. Once trainees have achieved ex-
ertise in upper endoscopy and colonoscopy, they should
egin the process of understanding the deep enteroscopy
quipment and accessories available at their facility. Train-
es should be familiar with the setup of the enteroscope
ystem and be able to troubleshoot as needed. Trainees
ust be instructed regarding the proper use of the over-

ube along with the enteroscope and the necessary ma-
euvers for enteroscope/overtube reduction and advance-
ent. Trainees should also understand the benefits of CO2

nsufflation versus standard room air insufflation and be
dept at using fluoroscopy, which may be used during the
rocedure.22,27 Trainees should be able to explain the
nformed consent in terms understandable to the patient.
he development of good communications skills is an
ssential part of the training and helps in relieving the
atient’s anxiety and improving the trainees’ understand-
ng of the objectives of the procedure.

Procedural considerations. Trainees need to be able
o overcome the difficulties associated with the passage of
ccessories through the enteroscope working channel, ap-

roaching the lesion from the appropriate angle and other

Volume 77, No. 1 : 2013 GASTROINTESTINAL ENDOSCOPY 3
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Small-bowel endoscopy core curriculum
therapeutics (eg, dilation, polypectomy, coagulation) that
may be required.10 Trainees should be able to assemble
the device and troubleshoot technical problems that may
arise. Performing enteroscopy from the retrograde ap-
proach requires greater skill, particularly when navigating
through the ileocecal valve.23 Examination of the mucosa
s best performed during enteroscope insertion rather than
ithdrawal because trauma induced by insertion of the
ndoscope and pleating of the bowel over the endoscope
an be confused with potential bleeding sites.

It is important to ensure the patients’ comfort, dignity, and
rivacy during the procedure. The principles are best taught by
xample and supplemented by feedback. In the initial period of
raining, trainees may be overly focused on the technical aspects
f the procedure and may need to be redirected to ensure
ppropriate measures are undertaken to reduce patient anxiety.
ommunication between the endoscopist, trainee, and the as-
istants in the room should be clear, concise, and appropriate
ith regard to patient safety and comfort.
Techniques.
Push enteroscopy. A pediatric colonoscope or a ded-

icated small-bowel enteroscope is generally used in cases
of suspected proximal small-bowel pathology. Advance-
ment of the endoscope deep into the small bowel is
limited by this technique, primarily because of looping of
the endoscope within the stomach. Using an overtube
decreases looping and may allow for deeper insertion.
However, previous studies showed no increase in diag-
nostic yield with the use of an overtube.29

Single-balloon enteroscopy. The SBE system consists of
a flexible overtube with a distally attached inflatable silicon
balloon, dedicated enteroscope, and balloon pump controller.
The enteroscope and overtube are initially passed into the distal
duodenum. Through a series of repeated enteroscope advance-
ments, inflation of the balloon, enteroscope reduction, and
moving the overtube forward, the enteroscope is advanced to
the point of maximal insertion. The same principles apply to the
retrograde approach. Trainees should understand the technical
differences between the SBE and DBE, which includes the
advantages of ease of setup and the ability to use the device in
cases of latex allergy, with the limitation being a potential de-
creased depth of insertion into the small intestine.30-32

Double-balloon enteroscopy. The DBE system uses
an enteroscope and overtube, each with an inflatable latex
balloon mounted on the tip and a pump system to control
both balloons. The small intestine is pleated over the
overtube through a process of repeated sequential infla-
tion and deflation of the balloons at the tip of the entero-
scope and overtube until the point of maximal insertion.
The same principles apply with the retrograde approach.
The techniques of enteroscope and overtube advance-
ment and loop reduction need to be learned.33-35

Spiral overtube enteroscopy. This system involves
using an enteroscope with a flexible plastic spiral or raised
helix fitted overtube. This procedure involves rotating the

spiral overtube that is attached to the distal aspect of the c
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nteroscope while advancing the enteroscope. Trainees
hould be aware of the advantages, which include ease of
etup and the decreased procedure time.36-38

Intraoperative enteroscopy. Intraoperative enteros-
opy involves the insertion of the enteroscope either
hrough a natural orifice (mouth or anus) or through an
ncision in the small intestine (enterotomy) with the assis-
ance of a surgeon manipulating the enteroscope through
he small intestine. With the advent of deep enteroscopy,
he need for intraoperative enteroscopy has declined.

Postprocedure requirements. Once the procedure
as been completed, it is imperative that the trainee com-
unicate the results of the procedure including any ther-

peutic interventions performed and the subsequent man-
gement plan with the patient and the referring physician.
he trainee should complete the procedural report by
sing accepted minimum standard terminology. The
rainee should be vigilant in the early recognition and
anagement of adverse events as well as inform patients
f potential delayed adverse events and the need for
rompt medical attention. The faculty should stress the
mportance of teamwork with regard to preprocedure
anagement, procedure, and postprocedure care with the

rainee. The trainee needs to effectively communicate with
he referring physician, surgeon, radiologist, pathologist,
nd other supporting staff on the patient’s care team to
nsure optimal patient management.

SSESSMENT OF TRAINING

Formal evaluations of each trainee’s endoscopic skills
hould be obtained, as outlined by the ACGME core compe-
encies.39 Using these ACGME core competencies as an ob-
ective guideline for verbal and written feedback will allow
ach training program an established method of documen-
ation and credentialing. Trainees must receive appropriate
nd timely feedback on deep endoscopic skills throughout
he training experience, including formative and summative
valuations in all areas being evaluated, including the
ollowing.

atient care
Trainees must be able to provide patient care that is

ppropriate, effective, and compassionate. This would in-
lude, but not be limited to, the following: history taking,
ncluding family, genetic, psychosocial, and environmental
istories, and the ability to perform a comprehensive and
ccurate physical examination. The ability to arrive at an
ppropriate differential diagnoses, outline a logical plan for
pecific and targeted investigations pertaining to the patient’s
ymptoms, and formulate a plan for management and pos-
ible follow-up treatment is critical. Review of all diagnostic
nd/or therapeutic endoscopic options should also be in-
luded. Trainees should be able to present the results of each

onsultation orally and in writing and to defend any recom-

www.giejournal.org
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Small-bowel endoscopy core curriculum
mendations for diagnostic and/or therapeutic endoscopy.
Expertise in providing informed consent is essential.

Medical knowledge
Trainees must demonstrate a core fund of knowledge in

gastroenterological physiology, pathophysiology, radiology,
and surgery. Trainees must be able to demonstrate an ana-
lytic approach and use appropriate investigations, including
the practice of evidence-based medicine to support any rec-
ommended use of CE and deep enteroscopy.

Interpersonal and communication skills
Trainees must be able to demonstrate interpersonal and

communication skills that result in effective information ex-
change with their patients, families, and other health care
professionals. This would include, but not be limited to,
verbal and written communication as a consultant. Effective
communication skills in reviewing the risks and benefits of
CE and deep enteroscopy with patients and their families are
essential for the informed consent process. Endoscopic re-
ports should be accurate and timely, describing in detail how
the procedure was performed. Trainees must be able to work
effectively as members and leaders of the health care team.

Professionalism
Trainees must understand and be committed to all ele-

ments of professionalism, including respect, compassion,
and integrity toward patients and their families and toward
other health care professionals. Trainees must demon-
strate ethical behavior, responsiveness, and sensitivity to a
diverse sex, ethnic, socioeconomic, and aging patient
population.

Practice-based learning and improvement
Trainees must be able to investigate, evaluate, and

improve their patient care practice by analyzing and as-
similating both scientific evidence as well as their own
previous endoscopic experience into their practices. They
should be able to critically appraise clinical studies rele-
vant to the practice of CE and deep enteroscopy and be
able to use information technology to support their own
education. They must be involved in teaching and be able
to facilitate the learning of other students and health care
professionals in CE and deep enteroscopy.

System-based practice
Trainees must demonstrate an understanding of, aware-

ness of, and responsiveness to the larger context and
system of health care delivery, particularly with regard to
the very specialized care involved in patients undergoing
CE and deep enteroscopy. Trainees should understand
how their patient care and endoscopic practice affects
other health care professionals, including surgeons, oncol-
ogists, pathologists, and radiologists who may also be
involved in each patient’s care. Trainees should practice

cost-effective health care when using these invasive tech-

www.giejournal.org
iques, without compromising the quality of care for their
atients. Trainees should be able to advocate for timely,
uality patient care and know how to partner with other
ealth care providers to provide the optimal health care
or their patients.

ONCLUSIONS

This small-bowel endoscopy core curriculum was de-
eloped to provide an overview of the key components of
he various procedures in current practice. It is recom-
ended that all fellows be trained in CE to a level of

ompetence for independent practice. Although all fel-
ows should have exposure to deep enteroscopy, training
hould be limited to programs with sufficient case volume,
xpertise, and trainee intent for using these techniques out
n practice. Efforts should be made to record objective
easures of competency during the training process.
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