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This is one of a series of documents prepared by the
American Society for Gastrointestinal Endoscopy
Training Committee. This document contains recommen-
dations for a training curriculum 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
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for the performance and training for endoscopic
mucosal resection (EMR) and to serve as a guide to pub-
lished references, videos, and other resources available to
the trainer.

Acquiring the skills to perform EMR requires a thorough
understanding of the histology and pathology of the GI
tract and indications, technical performance, risks, and
limitations of the techniques. Trainees should be experi-
enced in upper endoscopy, colonoscopy with polypec-
tomy, and hemostasis before pursuing training in EMR.1-3

Trainees should also be knowledgeable in management
of potential adverse events that may occur involving these
procedures, such as bleeding (clipping, injection, and ther-
mal treatment), perforation (closure with clips or other de-
vices), and stricture formation (dilation and temporary
stent placement).4 Specifics on quality metrics and
competency assessment are separate topics that are not
the focus of this curriculum. The core technical,
nontechnical, and cognitive skills necessary for training
EMR are shown in Table 1.

EMR is an endoscopic technique developed for the
removal of sessile or flat neoplasms confined to the super-
ficial layers (mucosa and submucosa) of the GI tract. The
commonly used techniques can be categorized as injec-
tion-, cap-, and band ligation–assisted EMR.5 Underwater
EMR is a newer technique to remove difficult-to-resect le-
sions.6,7 Avulsion is a technique to remove small residual
neoplastic tissue with a hot or cold biopsy forceps.8

Endoscopic submucosal dissection (ESD) is a newer
technique for endoscopic resection and is a separate
topic not covered in this text.
GOALS OF TRAINING

On completion of training, trainees should be prepared to
appropriately recommend EMR, as indicated by the findings
of endoscopic evaluation, and perform these procedures
safely and completely. They should be able to recognize
and appropriately manage adverse events when they occur,
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TABLE 1. Core technical, nontechnical, and cognitive skills necessary for training in EMR

Technical Nontechnical Cognitive

� Evaluate relation of the lesion to important
landmarks (eg, gastroesophageal junction,
ampulla, ileocecal valve, and anal verge)

� Evaluate extent of lesion and depth of
invasion with mucosal enhancement
technology (eg, chromoendoscopy,
narrow-band imaging, blue-light imaging)
and/or EUS and mark, if necessary

� Inject lifting solution into the submucosal
layer

� Adjust the size and angle of the snare
so the target area is entirely grasped

� Carefully inspect the resection bed and
mucosal edge for possible residual lesions,
muscle injury, and visible vessels

� Close the mucosal defect in selected cases
after EMR

� Use a retrieval net to collect specimens
� Carefully inspect the specimen for a

possible target sign

� Communicate effectively with the patient and
other consulting services (eg, surgery and
oncology) as part of a multidisciplinary team

� Obtain consent by explaining the risks and
benefits of the procedure and expected
outcomes

� Evaluate the patient’s cardiovascular risk and
fitness for upper or lower endoscopy, in
consultation with anesthesia specialists in
selected cases

� Select the appropriate treatment technique
depending on the size, location, and
appearance of lesions

� Communicate effectively with the endoscopy
assistant during the procedure

� Generate a detailed procedure report with
accurate description of interventions and
type of devices used

� Understand indications and contraindications
for EMR for both dysplastic and superficial
malignant lesions

� Understand appropriate settings for the
electrosurgery generator

� Know available sizes and stiffness of snares
� Understand the efficacy of different types of

lifting solutions, caps, and clips
� Know the appropriate postprocedure care of

patients after EMR (diet, anticoagulation, and
follow-up)

� Know signs and symptoms of adverse events
(perforation, bleeding, stricture, and postpoly-
pectomy syndrome)

EMR core curriculum Aihara et al
acknowledge the limitations of EMR and personal skills, know
when to request help, and understand the principles of qual-
ity measurement and improvement.9,10 Trainees should be
familiar with the appropriate management of
anticoagulation in the setting of a mucosal resection, taking
into consideration the potential risk of delaying reinitiation
of anticoagulants or antiplatelet agents.11 Additionally,
trainees need to clearly communicate findings, treatment
performed, postprocedure instructions, and follow-up rec-
ommended to the patient and family and to communicate
to the referring and primary physicians.

Trainees should be taught to obtain informed consent
and explain all potential adverse events of the specific pro-
cedure being recommended, including the advantages and
disadvantages of the procedure when compared with other
management options. Trainees must understand the risks
and benefits of various EMR techniques, know when to
consider newer techniques such as ESD, and provide the
patient with a tailored risk assessment and informed
consent.

Additionally, all trainees should work closely with pa-
thology services and understand GI tumor staging. Under-
standing the importance of the relationship between
neoplastic tissue and the lateral and deep margins is critical
in deciding if further surgical or medical therapy is indi-
cated. The pattern and risk of lymph node involvement
with superficial tumors in different anatomic locations
should be understood by all trainees. Counseling of pa-
tients and their families will rely heavily on the understand-
ing of the pathology of the lesions.

Faculty
In general, teaching faculty should not only be experi-

enced endoscopists who are committed to the entire
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training process but also facile in the skills involved in
EMR. Programs need to ensure that an adequate number
of such individuals are available to ensure optimal teach-
ing. The faculty member must be dedicated to teaching
these advanced procedures and have time available to
instruct and evaluate the trainees.

Facilities
Institutions that provide advanced training should have

the capability for mucosal enhancement technology (eg,
high-definition endoscopy, narrow-band imaging, blue-
light imaging, chromoendoscopy). Training institutions
do not need to have all EMR techniques available, but
trainees should be aware of the available techniques and
modalities and the literature supporting each.
ENDOSCOPIC EXPERIENCE

EMR involves the removal of dysplastic or superficial
malignant lesions within the gastrointestinal lumen.5,12-15

Trainees should know the appropriate indications for
EMR and the appropriate staging before performing these
procedures. Some lesions may be more amenable to resec-
tion using ESD. Understanding differences in these tech-
niques is important to properly manage these lesions.16

Trainees should be fully aware of the limitations of
mucosal resection in different parts of the GI tract.
Trainees need to be able to assess and classify the lesion
requiring EMR according to the Paris classification,17 pit
pattern classification,18 and Narrow-Band Imaging Interna-
tional Colorectal Endoscopic classification19 based on the
findings from high-definition endoscopy and mucosal
enhancement technology. The assessment should include
www.giejournal.org
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recognition of lesions that are not amenable to EMR,
including findings that suggest unresectability that may
be discovered during the procedure.

Furthermore, marking the area to be resected using
thermal marking or other approaches should be taught.
Trainees should understand and be able to perform 1 or
more of the various techniques currently used for EMR.
Trainees should know the advantages of the available distal
endoscopic attachments, such as oblique and straight caps,
in various GI tract organs. Trainees should be taught
appropriate electrosurgery settings and how to change
the settings based on the morphologic types of the lesion
and resultant tissue effect.

EMR in the esophagus
Cap- and band ligation–assisted EMR are often used in

esophageal EMR. Trainees should know how to set up
the EMR kit before the procedure and understand differ-
ences between the 2 techniques. In cap-assisted EMR, sub-
mucosal injection is performed first, and a crescent-shaped
snare is opened and positioned in the internal circumfer-
ential groove of the cap. The target lesion is then suctioned
into the cap and removed using a hot snare. In band
ligation–assisted EMR (multiband mucosectomy), the
target lesion is first suctioned into the cap to create a pseu-
dopolyp without submucosal injection and then resected
with a hot snare. Trainees should understand these impor-
tant steps in both procedures and how to strategically
perform step-by-step resections to achieve complete
removal of the lesion.20

EMR in other organs
Injection-assisted EMR is typically used for removal of

gastric, duodenal, and colorectal neoplasms. Trainees
should learn dynamic submucosal injection and to strategi-
cally perform serial submucosal injections to lift the mu-
cosa before EMR. They should understand the
advantages and disadvantages of the available mucosal-
lifting solutions21 as well as the potential advantages of
underwater EMR in difficult-to-lift lesions. In underwater
EMR, the target lesion is submerged with instillation of wa-
ter and the lesion then removed with a hot snare without
submucosal injection. Trainees should understand the
benefit of this method, especially for removal of recurrent
lesions.6

Hemostasis, defect closure, and specimen
retrieval after EMR

Trainees should learn to evaluate the resection site for
evidence of large vessels that may require prophylactic
treatment and to assess whether there is evidence for
perforation. Trainees should be able to use hemostatic for-
ceps to stop active bleeding and to cauterize visible vessels
to prevent delayed bleeding. Trainees should learn how to
effectively perform the snare tip soft coagulation of
www.giejournal.org
exposed blood vessels and at the resection edges when
performing wide-field EMR.22 Regardless of the type of
EMR technique used, trainees should learn mucosal
defect closure techniques, if needed, to prevent delayed
bleeding. Familiarity with the various types of retrieval
devices used to capture the resected specimen(s) should
be achieved. Trainees should also know the options for
managing residual neoplastic tissue using snare, argon
plasma coagulation, hot biopsy forceps, and other
adjunctive techniques. Trainees should coordinate and
communicate with their pathology services to ensure
appropriate handling of specimens and proper processing.

Trainees should understand resection outcomes based
on pathologic findings and risk of lymph node involvement
with superficial tumors in different anatomic locations.
They should comprehend definitions of en bloc resection,
complete resection, and curative resection and when to
consider further oncologic treatments. Trainees should
also be able to advise appropriate surveillance after EMR.
SUMMARY

This core curriculum for EMR is meant to serve as a plat-
form for education, training, and practice. By providing in-
formation to endoscopy trainers about the common
practices used by experts in these techniques, the Amer-
ican Society for Gastrointestinal Endoscopy hopes to
improve the teaching and performance of EMR.
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