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This document was prepared by the American Society
for Gastrointestinal Endoscopy (ASGE) Training Commit-
tee. This curriculum document contains recommenda-
tions for training, intended for use by endoscopy training
directors, endoscopists involved in teaching endoscopy,
and trainees in endoscopy. It was developed as an over-
view of techniques currently favored for the performance
and training of EMR and other GI mucosal ablative tech-
niques such as cryotherapy and radiofrequency ablation
(RFA). By serving as a guide to published references,
videotapes, and other resources available to the trainer,
the ASGE strives to continually improve teaching and
performance of EMR and mucosal ablative techniques.

Acquiring the skills to perform EMR and GI mucosal
ablative techniques requires a thorough understanding of
the histology and pathology of the GI tract, indications,
technical performance, risks, and limitations of the proce-
dures. Trainees should be proficient in general endoscopy
with exceptional technique in upper endoscopy, colono-
scopy with polypectomy, and hemostasis. Trainees should
also be competent in managing the potential complica-
tions that may occur involving these procedures, such as
bleeding (including clipping, injection, and thermal treat-
ment), perforation (including closure of perforations with
clips or other devices), and stricture formation (including
dilation and temporary stent placement).1

EMR is usually performed in the luminal GI tract for
premalignant and early superficial malignant lesions of the
esophagus, stomach, duodenum, colon, and rectum.2

Commonly used ablative techniques include argon plasma
coagulation (APC), cryotherapy, and RFA. Cryotherapy
has been used in the esophagus, stomach, and rectum.3-7

RFA has primarily been used for esophageal dysplastic
lesions or early-stage malignancy.8-12 Other ablative tech-
niques have also been used throughout the luminal GI
tract, including photodynamic therapy and multipolar
electrocautery.13-15 To apply these procedures safely and
ffectively, it is important for trainees to have a mastery of
he anatomy of the entire GI tract. Thus, curriculum-based
raining should aid in achieving competence and optimal
atient outcomes when performing these procedures.
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Trainees must eventually learn and achieve compe-
ency in these techniques through direct hands-on learn-
ng. The optimal setting requires trainees to fully evaluate
atients referred for EMR and/or ablation. This includes
erforming the preprocedure assessment, obtaining in-
ormed consent, reviewing the risks and benefits thor-
ughly, performing the procedure under direct supervi-
ion, and managing the patients postprocedurally including
anagement of any complications.16 Trainees should have

n understanding of the care of patients after EMR with
egard to delayed bleeding, perforation, and pain manage-
ent. The trainee should be familiar with the appropriate
anagement of anticoagulation in the setting of a mucosal

esection, taking into consideration the potential risk
f delaying reinitiation of anticoagulants or antiplatelet
gents.17 Additionally, trainees need to clearly communi-
ate the findings, treatment performed, postprocedure in-
tructions, and follow-up recommended to the patient and
amily.

Regarding informed consent, trainees should be taught
o explain to patients all of the potential complications of
he specific procedure being recommended, including the
dvantages and disadvantages of the procedure compared
ith other management options. Trainees must under-

tand the risks and benefits of various EMR and ablative
echniques and be able to provide patients with a tailored
isk assessment and informed consent. Additionally, a
omplete procedure log should be kept by all trainees for
ll of their procedures.

Additionally, all trainees should work closely with pa-
hology services and understand GI tumor staging. Under-
tanding the importance of the lateral and deep margins is
ritical in deciding whether further surgical or medical
herapy is indicated. The pattern and risk of lymph node
nvolvement with superficial tumors in different anatomic
ocations should be understood by all trainees. Counseling
f patients and their families will rely heavily on the
nderstanding of the pathology of the lesions.

aculty
There must be at least 1 full-time faculty member ex-

erienced in EMR and ablative techniques. The expert
aculty must be dedicated to teaching these advanced
rocedures and have time available to instruct and evalu-
te the trainees. Assessment of trainees by qualified faculty

hould occur during (1) patient history taking, physical
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Core curriculum for EMR and ablative techniques
examination, and consent process; (2) procedures; and (3)
postprocedure management. Scheduled periodic assess-
ment and evaluation of endoscopic, technical, and intel-
lectual skills of each trainee is required. Other methods
that can be used by faculty to evaluate each trainee in-
clude computerized logs, periodic patient care record re-
views, and patient surveys.

Facilities
Programs that offer training in EMR and ablative tech-

niques should have sufficient volume so that trainees have
enough experience to attain competence in these proce-
dures. Trainees should be exposed to a heterogeneous
mix of patients with varying comorbid conditions. Pro-
grams must have an objective-based curriculum and pro-
vide trainees with access to resources such as textbooks,
DVDs, lectures, online material, and endoscopic courses
with live demonstrations to assist in the education of
trainees. Many EMR and ablative techniques can initially
be performed on animal models. Institutions that provide
advanced training should have the capability for mucosal
enhancement technology (eg, high-definition endoscopy,
narrow-band imaging, chromoendoscopy, laser confocal
endomicroscopy, endocytoscopy). Training institutions do
not need to have all the EMR and/or ablative techniques
available, but trainees should be aware of the available
techniques and modalities as well as the literature support-
ing each.

Endoscopic experience
EMR. EMR involves the removal of dysplastic or super-

ficial malignant lesions within the GI lumen.2,18-22 Trainees
hould know the appropriate indications for EMR as well
s the appropriate staging before performing these proce-
ures. Some lesions may be more amenable to resection
sing endoscopic submucosal dissection, and understand-
ng the differences in technique is important to manage-
ent of these lesions. Trainees should be fully aware of

he limitations of mucosal resection in different parts of the
I tract. Trainees need to be able to assess the area

equiring EMR using high-resolution endoscopy, mucosal
nhancement technology, and/or EUS. The assessment
hould include recognition of lesions that are not amena-
le to EMR, including findings that suggest unresectability
hat may be discovered during the procedure. Further-
ore, marking the area to be resected using thermal mark-

ng or other techniques should be taught. Trainees should
nderstand and be able to perform 1 or more of the
arious techniques currently used for EMR. The 2 systems
urrently available in the United States for EMR are a
ap-assisted system and a band ligation–assisted system.
he trainee should know the advantages of the oblique
nd straight caps in the various GI tract organs. The trainee
hould be able to assemble the device and troubleshoot

echnical problems arising during deployment. Further- t
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ore, the technique of aspiration and resection specific to
he device must be learned.

Trainees should be taught 1 or more of the techniques and
vailable “lifting” solutions used to lift the mucosa and when
his should be performed before EMR. The purported advan-
ages of and contraindications to using certain tissue dyes
eg, methylene blue) in the mucosal lift solution should be
nderstood. Trainees should become competent in assessing
he resection site for evidence of large vessels requiring
rophylactic treatment as well as in assessing whether there

s evidence of perforation. Familiarity with the various types
f retrieval baskets or nets used to capture the resected
pecimen(s) should be achieved. Trainees should also know
he options for managing residual neoplastic tissue using a
nare, APC, or other adjunctive techniques. Regardless of the
ype of EMR technique used, trainees should also gain pro-
ciency in closing a mucosal defect caused by EMR by using
lips or other closure devices. Trainees should coordinate
nd communicate with their pathology services to ensure
ppropriate handling of the specimens to ensure proper
rocessing.

RFA. RFA is an ablative technique that is approved for
he treatment of dysplastic Barrett’s mucosa. Trainees
hould know the evidence-based literature that supports
he use of RFA in dysplastic Barrett’s esophagus.8-12,23

rainees should understand that RFA is not recommended
or superficial cancers, so that during the endoscopic ex-
mination, consideration of EMR for any suspicious le-
ions, with histologic evaluation, should be performed
efore RFA. Additionally, trainees should review patients’
linical condition, including results of all previous avail-
ble endoscopic examinations, pathology, and imaging
tudies with the goal of determining the appropriateness
f RFA treatment. The role of RFA after EMR of superficial
ancers with remnant dysplastic mucosa should be under-
tood by trainees.

Trainees should understand and become skilled in the
echnical equipment of RFA and be familiar with the avail-
ble devices and accessories. Accurate measurement and
haracterization of Barrett’s mucosa, an understanding of
he interpretation of sizing balloon measurements, choos-
ng the appropriately sized treatment balloon, when and
ow to use the 60- and 90-degree device, use of a muco-
ytic agent before therapy, and removal of the eschar
efore a second ablation are all essential parts of this
echnique. Trainees should formulate a treatment plan
ased on the length of the BE and understand the risks of
verlapping treatment areas. Trainees should be aware of
he potential side effects and complications of RFA, includ-
ng perforation in the presence of esophageal strictures or
fter EMR.

Trainees should be well versed in the aftercare for
atients undergoing RFA including the need for potent
cid suppression, diet, and adequate pain control.

Cryotherapy. Cryotherapy is an ablative technique

hat uses cryogenic gas to freeze metaplastic, dysplastic,

www.giejournal.org



b
c

s
e
r
b
t
a
f
v

c
m

T

s
n
n
o
f
t
E
v

p
t
b
p
d
d
t
t
t
c

m
s
s
t
T
t
a
e
u
p

t
E
s
o
o

Core curriculum for EMR and ablative techniques
and malignant tissues within the GI lumen. Compared
with RFA, cryotherapy has been less widely studied for
dysplastic and superficial cancers of the esophagus.8

Two different cryotherapy systems are available for use,
and trainees should be familiar with the type of cryogen
and delivery system used in their practice environment.3-7,24-32

Accurate assessment of the mucosa along with an under-
standing of the mucosal changes observed during cryo-
therapy are all essential parts of this technique. Trainees
should learn the dosimetry for freezing normal and abnor-
mal tissue. They should have an understanding of the
duration and number of freeze and thaw cycles required to
ablate mucosa and be able to continually assess their
patients for excessive insufflation. Trainees must have a
thorough understanding of the thermodynamics of cryo-
therapy, the operation of the equipment, the techniques
used, and the various equipment models available to per-
form cryotherapy. Familiarity with the decompression
tubes needed for removal of cryogen from the hollow gut
is essential. Trainees should appreciate the early and late
complications associated with cryotherapy. In particular,
trainees should be knowledgeable in the aftercare for
patients undergoing cryotherapy including the need for
potent acid suppression, diet, and adequate pain control.

Photodynamic therapy. Trainees should be familiar
with the current literature that supports the use of photo-
dynamic therapy (PDT) in the management of luminal GI
dysplastic and cancerous lesions. Before its use, trainees
should be able to accurately identify and assess the lesion
endoscopically and with various imaging techniques. Un-
derstanding the importance of directing the light at the
targeted neoplastic tissues is paramount. Trainees wishing
to become proficient in PDT need to understand the phys-
ics of PDT, the mechanism of action, the operation of the
equipment, the techniques used, and the various equip-
ment models available. Trainees should be aware of the
various photosensitizers available, the dose of the agent,
the power settings, and the duration of exposure to light.
Additionally, trainees should be able to manage patients
before, during, and after the PDT session. Trainees
should fully understand the expected success rates of
PDT and the main complications, which include chest
pain, strictures, and photosensitivity reactions. Main-
taining adequate nutrition, hydration, and pain control
after PDT is essential to successful ablation.

Adjunctive ablative techniques. APC is not routinely
used for primary ablation but may be useful as adjunctive
ablative modalities. With the use of APC, trainees should
be aware that organs with thinner walls, such as the small
bowel and right colon, will require low power settings and
flow rates. Thicker-walled organs, such as the stomach
and rectum, permit the use of higher power settings and
flow rates for ablation of neoplastic tissue or bleeding
lesions.31 Trainees should recognize the potential prob-
lems that may arise from APC including overinsufflation

and mucosal contact with the probe tip. Trainees should c
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e aware of the requirement of a full bowel cleanse before
olonic APC.

Various APC systems are available for use, and trainees
hould be familiar with the generator used in their practice
nvironment. The power settings (in watts), argon flow
ates (L/min), and various spray modes should be chosen
ased on the location in the GI tract and desired depth of
issue destruction, and trainees should become comfort-
ble at independently selecting settings based on these
actors. Trainees may refer to the ASGE Technology Re-
iew in 2008 for settings of mucosal ablative devices.31

Less commonly used methods of mucosal ablation in
linical practice that trainees may be exposed to include
ultipolar electrocautery, heat probe, and laser therapy.31

RAINING PROCESS

Trainees should have mastery of diagnostic endoscopy,
tandard polypectomy, injection, and hemostasis tech-
iques before receiving training in EMR and ablative tech-
iques. If trainees develop proficiency in the first 2 years
f fellowship, the third year may provide an opportunity
or a fellow to reach competence in EMR and ablative
echniques. There is also an opportunity to be trained in
MR and ablative techniques during a fourth year in ad-
anced endoscopy training.

Trainees should have an appropriate balance of clinical
atient care, didactics, and research exposure during their
raining in EMR and ablative techniques. Optimizing skills
y repetition of the technique at hand and refinement of
rocedural dexterity are paramount. Performing a proce-
ure too infrequently may lead to missed or inappropriate
iagnoses with potentially significant consequences.33 In-
egration of clinical cases requiring EMR and/or ablative
echniques into weekly conferences with radiology, pa-
hology, and surgery services is helpful regarding interdis-
iplinary care.

Trainees are expected to read current textbooks and
onographs, relevant scientific literature, and distributed

yllabus materials. Didactic training should incorporate the
taging and pathophysiology of GI cancers, with attention
o the issues related to regional lymph node metastases.
rainees must expand their knowledge of EMR and abla-
ive techniques through seminars, postgraduate courses,
nd annual scientific meetings of the major digestive dis-
ases societies. Participation in quality assurance, contin-
ous quality improvement programs and systems-based
rograms is integral to this effort.
In addition to the patient care, trainees are encouraged

o participate in clinical and/or basic research related to
MR and ablative techniques. The opportunity to formally
tudy the elements of study design, decision analysis,
utcomes and effectiveness research, statistics, epidemiol-
gy, and other skills necessary to conduct and evaluate

linical investigation should be available.
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Core curriculum for EMR and ablative techniques
ASSESSMENT OF TRAINING

Formal evaluations of each trainee’s endoscopic skills
should be obtained, as outlined by the ACGME core com-
petencies.33 No set number of EMR and/or ablative proce-
dures has been recommended for competency during fel-
lowship, so endoscopic trainers will need to determine
this based on the trainee’s individual performance and
demonstration of necessary skills in these advanced tech-
niques. Objective criteria of competence should be devel-
oped and met. Using these Accreditation Council for Grad-
uate Medical Education core competencies as an objective
guideline for verbal and written feedback will allow each
training program an established method of documentation
and will aid trainees in future credentialing. The trainee
must receive appropriate and timely feedback on EMR and
ablative skills throughout the training experience, includ-
ing formative and summative evaluations in patient care,
medical knowledge, interpersonal and communication
skills, professionalism, and practice-based learning and
improvement, and system-based practice.

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

appropriate, effective, and compassionate. This would in-
clude, but not limited to, the following: history taking,
including family, genetic, psychosocial, and environmen-
tal histories, and the ability to perform a comprehensive
and accurate physical examination. The ability to arrive at
an appropriate differential diagnosis, outline a logical plan
for specific and targeted investigations pertaining to the
patient’s symptoms, and formulate a plan for manage-
ment and possible follow-up treatment using successive
EMR and/or ablative sessions is critical. Review of all
diagnostic and/or therapeutic endoscopic options shall
also be included. Trainees should be able to present the
results of each consultation orally and in writing and to
defend any recommendations for diagnostic and/or
therapeutic endoscopy, including EMR and any ablative
techniques mentioned previously. Expertise in provid-
ing 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
recommended use of EMR and/or ablative techniques.

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

communication skills that result in effective information
exchange with their patients, families, and other health
care professionals. This would include, but not limited to,

verbal and written communication as a consultant. Endo- t
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copic reports should be accurate and timely, describing in
etail how EMR or any ablative technique was performed.
rainees must be able to work effectively as members and
eaders of the health care team.

rofessionalism
Trainees must understand and be committed to all ele-

ents of professionalism, including respect, compassion,
nd integrity toward patients and their family and toward
ther health care professionals. Trainees must demon-
trate ethical behavior, responsiveness, and sensitivity to a
iverse sex, ethnic, socioeconomic, and aging patient
opulation.

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

mprove their patient care practice by analyzing and as-
imilating both scientific evidence and their own previous
ndoscopic experience of EMR and ablative techniques
nto their practices. They should be able to critically ap-
raise clinical studies and be able to use information
echnology to support their own education. They must be
nvolved in teaching and be able to facilitate the learning
f other students and health care professionals in EMR and
blation.

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

ess of, and responsiveness to the larger context and
ystem of health care delivery. Trainees should understand
ow their patient care and endoscopic practice affects
ther health care professionals, including surgeons, on-
ologists, pathologists, and radiologists who may also
e involved in each patient’s care. Trainees should prac-
ice cost-effective health care when using the more
xpensive ablative techniques without compromising
uality of care for their patients. The trainee should be
ble to advocate for timely, quality patient care and
now how to partner with other health care providers to
rovide the optimal health care for their patients.
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