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MAIN RECOMMENDATIONS

The European Society of Gastrointestinal Endoscopy (ESGE)
has recognized the need to formalize and enhance training
in diagnostic endoscopic ultrasound (EUS). This manuscript
represents the outcome of a formal Delphi process result-
ing in an official Position Statement of the ESGE and pro-
vides a framework to develop and maintain skills in diag-
nostic EUS. This curriculum is set out in terms of the pre-
requisites prior to training; the recommended steps of
training to a defined syllabus; the quality of training; and
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how competence should be defined and evidenced before
independent practice.

1 Trainees should have achieved competence in upper gas-
trointestinal endoscopy before training in diagnostic EUS.

2 The development of diagnostic EUS skills by methods
that do not involve patients is advisable, but not manda-
tory, prior to commencing formal training in diagnostic
EUS.

3 A trainee’s principal trainer should be performing ade-
quate volumes of diagnostic EUSs to demonstrate mainte-
nance of their own competence.

4 Training centers for diagnostic EUS should offer exper-
tise, as well as a high volume of procedures per year, to
ensure an optimal level of quality for training. Under these
conditions, training centers should be able to provide train-
ees with a sufficient wealth of experience in diagnostic EUS
for at least 12 months.

5 Trainees should engage in formal training and supple-
ment this with a range of learning resources for diagnostic
EUS, including EUS-guided fine-needle aspiration and
biopsy (FNA/FNB).

6 EUS training should follow a structured syllabus to guide
the learning program.

7 A minimum procedure volume should be offered to train-
ees during diagnostic EUS training to ensure that they have
the opportunity to achieve competence in the technique.
To evaluate competence in diagnostic EUS, trainees should
have completed a minimum of 250 supervised EUS proce-
dures: 80 for luminal tumors, 20 for subepithelial lesions,
and 150 for pancreaticobiliary lesions. At least 75 EUS-
FNA/FNBs should be performed, including mostly pancre-
aticobiliary lesions.

8 Competence assessment in diagnostic EUS should take
into consideration not only technical skills, but also cogni-
tive and integrative skills. A reliable valid assessment tool
should be used regularly during diagnostic EUS training to
track the acquisition of competence and to support trainee
feedback.

9 A period of supervised practice should follow the start of
independent activity. Supervision can be delivered either
on site if other colleagues are already practicing EUS or by
maintaining contacts with the training center and/or other
EUS experts.

10 Key performance measures including the annual num-
ber of procedures, frequency of obtaining a diagnostic
sample during EUS-FNA/FNB, and adverse events should
be recorded within an electronic documentation system
and evaluated.

SCOPE AND PURPOSE

This Position Statement is an official statement of the
European Society of Gastrointestinal Endoscopy (ESGE).
It provides recommendations for a European core curri-
culum aimed at providing high quality training in diag-
nostic EUS. The recommendations presented are based
on a consensus among endoscopists considered to be ex-
perts in the field of EUS who are involved in training and
training courses in Europe.

Introduction

Over the three last decades, endoscopic ultrasound (EUS) has
become an indispensable tool in the management of pancre-
aticobiliary, gastrointestinal (GI), and mediastinal diseases.
Training in EUS is considered a long and challenging process, re-
quiring optimal training conditions and a major personal invest-
ment. Many factors can influence the learning curve and the
quality of training.

Training in EUS requires a standardized approach, which the
European Society of Gastrointestinal Endoscopy (ESGE) has
tried to define through the development of curricula. A cur-
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riculum in endoscopic retrograde cholangiopancreatography
(ERCP)/EUS training in Europe has been already been devel-
oped, and was published in 2021 [1]. Therefore, ESGE next
decided to focus specifically on diagnostic EUS training in de-
veloping a curriculum that will guide endoscopists in becoming
competent in this field. Guidance for standardized training in
diagnostic EUS for trainees and trainers, respecting the quality
indicators, is essential and of paramount importance.

The 30 recommendations presented in this curriculum are
based on a consensus among endoscopists considered to be ex-
perts in diagnostic EUS who are strongly involved in training.
These recommendations are given along with their quality of
evidence and strength of recommendation in » Table 1.

In 2017, the ESGE board convened the Curricula Working
Group, which was responsible for developing curricula that de-
fined the minimum training standards for more advanced and
therapeutic endoscopic practice that may often go beyond the
core endoscopy training curricula in each country. This process
has been outlined previously [2] and Position Statements on six
endoscopy topics have been already published [1,3-7].
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ABBREVIATIONS

AE adverse event EUS endoscopic ultrasound
ASGE American Society for Gastrointestinal Endos- EUS-E EUS-elastography
copy EUS-TA EUS-guided tissue acquisition
BSG British Society of Gastroenterology FNA fine-needle aspiration
CH-EUS  contrast harmonic endoscopic ultrasound FNB fine-needle biopsy
CLT cognitive load theory GAPS-EUS Global Assessment of Performance and Skills in
CUSUM  cumulative sum EUS
EFSUMB  European Federation of Societies for Ultra- Gl gastrointestinal
sound in Medicine and Biology TEESAT The EUS and ERCP Skills Assessment Tool
ERCP endoscopic retrograde cholangiopancreato- ucGl upper gastrointestinal
graphy VR virtual reality
ESGE European Society of Gastrointestinal Endos-
copy

> Table1 Summary of recommendations, with quality of evidence and strength of recommendation.

Recommendation

1 Preadoption requirements for training in diagnostic EUS

A Preadoption requirements for trainees

1

Trainees should have achieved competence in upper gastrointestinal endoscopy before training in
diagnostic EUS

Competence in sigmoidoscopy is desirable for training in rectal EUS

Experience in the interpretation of abdominal imaging such as transabdominal ultrasonography and
otherimaging modalities is advisable, but not mandatory, prior to commencing training in diagnostic
EUS

The development of diagnostic EUS skills by methods that do not involve patients is advisable, but not
mandatory, prior to commencing formal training in diagnostic EUS

Experience in ERCP is helpful, but not mandatory, prior to commencing training in biliopancreatic
diagnostic EUS

B Preadoption requirements for trainers and training centers

6

10

A trainee’s principal trainer should ideally have more than 3 years’ experience of independent diag-
nostic EUS practice

A trainee’s principal trainer should be performing adequate volumes of diagnostic EUSs to demon-
strate maintenance of their own competence

Atrainee’s principal trainer should be aware of the current management protocols in digestive neo-
plasms, should be involved in the multidisciplinary teams of theirinstitution for decisions regarding the
management of Gl and pancreaticobiliary diseases, and should have a good knowledge of diseases
managed with diagnostic EUS

Training centers for diagnostic EUS should offer expertise, as well as a high volume of procedures per
year, to ensure an optimal level of quality for training. Under these conditions, training centers should
be able to provide trainees with a sufficient wealth of experience in diagnostic EUS for at least 12
months

Training centers for diagnostic EUS should ideally be able to facilitate trainee involvement in multi-
disciplinary meetings and provide support for trainee involvement in research, and service and quality
improvement initiatives

2 Training[learning steps in diagnostic EUS: training modules and learning methods

11
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Trainees should engage in formal training and supplement this with a range of learning resources for
diagnostic EUS, including EUS-guided fine-needle aspiration and biopsy (FNA/FNB)

Quality of
evidence

Moderate

Low

Low

Low

Low

Very low

Very low

Very low

Very low

Very low

Moderate

Strength of
recommend-
ation

Strong

Weak

Weak

Strong

Weak

Weak

Strong

Strong

Strong

Strong

Strong
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> Table1 (Continuation)

Recommendation Quality of Strength of
evidence recommend-
ation
12 Training in diagnostic EUS should start first with the observation of EUS procedures on patients and, Low Weak

when available, training on simulators should begin with computer-based and mechanical models in
the early phases, followed by ex vivo or in vivo animal simulators for more advanced training

13 Training with alinear echoendoscope should be mandatory, and this may be complemented by training Low Strong
with a radial echoendoscope when available

14 EUS-FNA/FNB should be included early in training, as soon as the basic skills for safe and stable scope Low Weak
handling have been achieved

15 Adequate competence in diagnostic EUS is a prerequisite before training in EUS image-enhancement Low Strong
techniques, such as elastography (EUS-E) and contrast harmonic EUS (CH-EUS)

16 Diagnostic EUS training should follow a structured syllabus to guide the learning program Moderate Strong
3 Assessment criteria for diagnostic EUS proficiency
A Definition and assessment of trainee competence in diagnostic EUS

17 Competencein diagnostic EUS should be defined as the ability to independently assess the need forand Low Strong
carry out successful and safe EUS procedures, with good patient satisfaction across a range of case
difficulties and clinical contexts

18 The following performance measures should be used to indicate a trainee’s competence in diagnostic Low Strong
EUS:
- successful documentation of anatomic landmarks in>90 % of cases
- an EUS-FNA/FNB accuracy rate of 285%

19 A minimum procedure volume should be offered to trainees during diagnostic EUS training to ensure Moderate Strong
that they have the opportunity to achieve competence in the technique. To evaluate competence in
diagnostic EUS, trainees should have completed a minimum of 250 supervised EUS procedures: 80 for
luminal tumors, 20 for subepithelial lesions, and 150 for pancreaticobiliary lesions. At least 75 EUS-
FNA/FNBs should be performed, including mostly pancreaticobiliary lesions

20 Competence assessment in diagnostic EUS should take into consideration not only technical skills, but Moderate Strong
also cognitive and integrative skills. A reliable valid assessment tool should be used regularly during
diagnostic EUS training to track the acquisition of competence and to support trainee feedback

21 Trainees should undertake regular self-assessments and record all cases performed in a contempora- Very low Strong
neous logbook. The logbook should include information on the type of procedure performed and the
support given by the trainer for each aspect of the procedure

22 A trainee should undergo a formal summative assessment process prior to commencing independent Low Weak
practice in EUS

B Maintaining competence dfter training in diagnostic EUS

23 Newly trained endosonographers should start diagnostic EUS practice immediately after training. If a Low Strong
relevant delay occurs, making the endosonographer less confident, retraining should be considered

24 A period of supervised practice should follow the start of independent activity. Supervision can be Moderate Strong
delivered either on site if other colleagues are already practicing EUS or by maintaining contacts with
the training center and/or other EUS experts

25 Significant efforts must be devoted to establishing a multidisciplinary collaboration with colleagues Low Strong
in order to obtain feedback from other imaging techniques, pathology, and surgery results. This is
particularly important when EUS is a new practice for the center

26 While it is expected that the number of diagnostic EUS procedures will gradually increase after the Very low Weak
initiation of a new practice, a minimum number of 100 yearly examinations per endosonographer
should be established to maintain proficiency

27 Key performance measures including the annual number of procedures, frequency of obtaining a Moderate Strong
diagnostic sample during EUS-FNA/FNB, and AEs should be recorded within an electronic documenta-
tion system and evaluated

28 Any relevant deviation from major diagnostic standards (i. e. the successful documentation of ana- Low Strong
tomic landmarks in <90 % of cases and/or an EUS-FNA/FNB accuracy rate of <85 %) should be promptly
acknowledged and countermeasures should be undertaken
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Recommendation Quality of Strength of
evidence recommend-
ation
29 Any significant increase in rates of AEs compared with the published literature should be promptly Low Strong
acknowledged and countermeasures should be undertaken
30 Endosonographers should demonstrate ongoing competence in the form of continuing cooperation Low Weak

with former EUS mentors/other more experienced colleagues, consulting dedicated literature and
other online content, and attendance at focused courses to maintain EUS privileges

EUS, endoscopic ultrasound; ERCP, endoscopic retrograde cholangiopancreatography; Gl, gastrointestinal; AE, adverse event.

Aims

The aim of this position statement is to recommend best prac-
tice to optimize diagnostic EUS training in Europe, based on the
currently published evidence and knowledge. This paper fo-
cuses on training, and aims to help trainees develop, evidence,
and maintain their skills in diagnostic EUS.

Methods

This curriculum was developed through a Delphi consensus
process among international experts in diagnostic EUS [8].

In October 2021, T.T. (Chair of the Curricula Working group)
invited A.B. to be the section chair for the diagnostic EUS train-
ing curriculum. After an open call via ESGE communication in
November 2021, T.T. and A.B. selected a working group of 14
EUS practitioners among more than 50 applicants to ensure
that they were broadly representative in terms of their wide
range of expertise in diagnostic EUS training, level of clinical ex-
perience, clinical background, sex, and nationality.

The first meeting of the working group was in January 2022.
At this meeting, the overall aims of the project were defined,
and the methodology was agreed. From three principal do-
mains, previously defined by the ESGE [9], specific questions
were developed using the Population, Intervention, Compara-
tor, Outcome (PICO) format where possible:

(i) preadoption requirements to start diagnostic EUS training

(i) training modules and learning methods to achieve com-
petency in diagnostic EUS

(iii) definition and assessment of competence in diagnostic
EUS, including maintaining competence after training.

The group was organized into five subtaskforces that cover-
ed the above domains, and one or two group members were
nominated as the leads for each subgroup. A Delphi process
was then used to review the evidence and develop consensus
statements for each domain.

Each domain was the subject of a systematic literature re-
view. Any publications emerging during the Delphi process
and manuscript writing were also considered for inclusion.
Statements were drafted based on this evidence and subjected
to an appraisal using the Grading of Recommendations Assess-
ment, Development and Evaluation (GRADE) framework [1,3-
7,10]. When a paucity of evidence was noted in an aspect of

training that was deemed important, the groups relied on ex-
pert opinion to develop statements that were then fed into the
Delphi process.

Two rounds of anonymous online voting on the categorized
statements were necessary and took place in December 2022
and March 2023. In addition to the 16 working group members,
18 of the initial applicants to the curriculum who were not part
of the working group also participated in the voting rounds. All
of the rounds of anonymous electronic voting were based on a 5-
point Likert scale, ranging from “Strongly disagree” through to
“Strongly agree.” Any statement that received at least an 80%
level of “agreement” or “strong agreement” was accepted.

Taskforce meetings were held after each voting round to
allow the statements to be discussed and modified based on
the feedback in order to improve their acceptability without
altering their sense.

1 Preadoption requirements for training
in diagnostic EUS

A Preadoption requirements for trainees

RECOMMENDATION 1

Trainees should have achieved competence in upper gas-
trointestinal endoscopy before training in diagnostic EUS.
Level of agreement 100 %.

RECOMMENDATION 2

Competence in sigmoidoscopy is desirable for training in
rectal EUS.

Level of agreement 91 %.

Trainees should have achieved competence in upper GI (UGI)
endoscopy (at least 300 gastroscopies and meeting the ESGE
quality measures for UGl endoscopy) with a minimum 18-
month practical training period, and be qualified to perform,
and credentialed in, basic endoscopy at an independent level.
Diagnostic EUS is a technically challenging endoscopy proce-
dure and requires substantial technical and interpretational
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skills, with an extensive knowledge of anatomy. Maneuvering
the echoendoscope into the standard positions to obtain opti-
mal endosonographic images of the areas of interest requires
proficiency in diagnostic gastroscopy, as defined by the ESGE
performance measures. Experience in sigmoidoscopy is desir-
able for rectal ultrasonography [1,11-14].

RECOMMENDATION 3

Experience in the interpretation of abdominal imaging
such as transabdominal ultrasonography and other imag-
ing modalities is advisable, but not mandatory, prior to
commencing training in diagnostic EUS.

Level of agreement 91 %.

EUS is a complex endoscopy procedure to learn. Thorough
experience in the understanding of normal three-dimensional
anatomy (i. e. vessels, organs, ducts) of the chest, upper abdo-
men, and pelvis is recommended prior to commencing training
in diagnostic EUS to understand extraluminal abdominal and
thoracic malignancies, and should be adapted for tumor (T),
nodal (N), and metastases (M) staging. Experience in abdomi-
nal ultrasound will facilitate the recognition of the normal anat-
omy and pathology of organs. Ultrasound image pattern recog-
nition is important for identifying peridigestive organs, allow-
ing better EUS navigation and recognition of pathologies. This
could improve the learning time through recognition of the
landmark anatomies of EUS and ability to identify the presence
or absence of abnormalities [11, 15].

RECOMMENDATION 4

The development of diagnostic EUS skills by methods that
do not involve patients is advisable, but not mandatory,
prior to commencing formal training in diagnostic EUS.
Level of agreement 96 %.

EUS training on models probably improves and accelerates
the later practical learning process in the clinical setting. Exam-
ples of such models are ex vivo models, phantoms, virtual simu-
lators, and virtual anatomic diagnostic slide shares. In addition,
the early acquisition of cognitive skills is advisable and would
probably improve and shorten the period of training needed to
become an independent performer. Methods for acquiring cog-
nitive skills include, but are not limited to, observational
periods, self-taught courses, teaching videos, textbooks in EUS
and anatomy, atlases, DVDs, didactic sessions, live courses in
person or virtual (congress, universities, others), and formal
EUS training programs [11, 14].
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RECOMMENDATION 5

Experience in ERCP is helpful, but not mandatory, prior to
commencing training in biliopancreatic diagnostic EUS.
Level of agreement 84 %.

EUS and ERCP are mainly used in pancreatic and biliary dis-
ease. Both procedures require similar cognitive skills in terms
of the endoscopic diagnosis and treatment of these patholo-
gies. The two procedures may complement each other or be
substituted for each other in certain indications over time.
Endoscopes for ERCP and EUS are more difficult to use than reg-
ular gastroscopes, demanding new physical skills for successful
manipulation [1]. Moreover, learning ERCP requires good
endoscopy skills, that will probably facilitate the learning of
EUS.

For ESGE, ERCP skills are not a formal prerequisite for diag-
nostic EUS, nor is it envisaged that diagnostic EUS endoscopists
should also be trained in ERCP. It is however conceivable that,
for EUS trainees planning to learn therapeutic EUS, the cogni-
tive and technical ERCP skills may be useful [1].

B Preadoption requirements for trainers
and training centers

RECOMMENDATION 6

A trainee’s principal trainer should ideally have more
than 3 years’ experience of independent diagnostic EUS
practice.

Level of agreement 84 %.

RECOMMENDATION 7

A trainee’s principal trainer should be performing ade-
quate volumes of diagnostic EUSs to demonstrate main-
tenance of their own competence.

Level of agreement 100 %.

RECOMMENDATION 8

A trainee’s principal trainer should be aware of the cur-
rent management protocols in digestive neoplasms,
should be involved in the multidisciplinary teams of their
institution for decisions regarding the management of Gl
and pancreaticobiliary diseases, and should have a good
knowledge of diseases managed with diagnostic EUS.
Level of agreement 98 %.

In the previously published position statement on EUS train-
ing, ESGE proposed a minimum of 250 EUS procedures before a
trainee is likely to demonstrate acceptable performance meas-
ures and competence [1]. Considering this factor and also that

Endoscopy | © 2023. European Society of Gastrointestinal Endoscopy. All rights reserved.



a trainee’s principal trainer should perform adequate volumes
of diagnostic EUSs to maintain their own competence, it follows
that a reasonable volume of procedures could be 500 per year
per center, unless the trainer has a long experience in EUS, in
which case a lower number of procedures per year would be
acceptable.

What makes a good trainer in EUS has never been specifically
investigated. No good quality evidence can therefore be given
for the above statements; however, in the previously published
ESGE position statement on ERCP and EUS training, it is said
that a trainer should ideally have more than 3 years’ experience
[1]. It follows that a practitioner’s experience as an endosono-
grapher likely influences their effectiveness as a trainer. None-
theless, there are no data to substantiate this. We think that the
number of procedures to maintain experience may vary over
time: it could be 300 procedures/year at between 5 and 10
years’ experience, but a little less maybe 200 procedures/year
after 10 years. A good EUS trainer has to be involved in the
working groups or committees for decisions in esophageal,
gastric, rectal, and pancreaticobiliary cancer of their institu-
tion. Being part of the multidisciplinary approach to these dis-
eases is crucial for optimizing the possibilities in diagnostic EUS.

Several studies have however been performed on other im-
portant aspects that define an effective endoscopy trainer,
mainly using colonoscopy as an example. One of these aspects
is cognitive load theory (CLT), which states that an individual’s
working memory can only process a finite amount of informa-
tion at the time. Multiple studies performed by Sewell et al.
tried to identify the best teaching skills, making use of the CLT
[16, 17]. They found that even good teaching techniques had
detrimental effects when used excessively. Therefore, the over-
all advice is to teach more reservedly during the procedure and
to take advantage of pre- and post-procedure opportunities
[16]. Moreover, the level of experience and competence of
learners should be balanced with procedural complexity; part-
task approaches and scaffolding may be beneficial, teachers
should remain engaged, and factors within the procedural set-
ting that may interfere with learning should be minimized [18].

Further papers have underlined these teaching skills [19,
20], and have recommended trainers undertake a recognized
“train the endoscopy trainer” course. Such specific courses are
designed to improve their skills as trainers, for instance provid-
ing a framework for effective feedback and setting goals for
each session. It seems plausible that these aspects can be ex-
trapolated to EUS trainers.

RECOMMENDATION 9

Training centers for diagnostic EUS should offer exper-
tise, as well as a high volume of procedures per year, to
ensure an optimal level of quality for training. Under
these conditions, training centers should be able to pro-
vide trainees with a sufficient wealth of experience in
diagnostic EUS for at least 12 months.

Level of agreement 100 %.

RECOMMENDATION 10

Training centers for diagnostic EUS should ideally be able
to facilitate trainee involvement in multidisciplinary
meetings and provide support for trainee involvement in
research, and service and quality improvement initia-
tives.

Level of agreement 98 %.

Training centers for diagnostic EUS should offer the mini-
mum criteria to deliver quality training. One of the most critical
aspects for centers where training takes place is the expertise.
Training in diagnostic EUS should be performed in centers with
areasonably high volume of procedures per year, along with ex-
perienced and motivated trainers who can monitor the per-
formance of the trainee through all phases of their training
[21,22]. Training centers should implement an optimal and
standardized assessment of the trainee’s technical and cogni-
tive competence [12].

Training centers that can provide adequate procedure
experience for diagnostic EUS are likely to be referral centers/
specialist centers for patients with pancreaticobiliary disorders
and oncologic centers requiring the support of an advanced
endoscopy service. It is recognized that regional hospitals pro-
viding an effective and important ERCP and EUS service play a
vital role in training; however, trainees will benefit from spend-
ing a significant proportion of their time in specialist centers
that can provide a multidisciplinary environment for the man-
agement of patients.

It has been shown that procedure experience is an important
determinant of competence [23,24], but in addition there is
evidence from UK colonoscopy training that the intensity of
training (the rate at which cases are accrued) may have a posi-
tive effect on training [22]. It follows therefore that EUS training
should include a significant period of time in a high volume
center, which will ensure that a trainee is able to undertake a
sufficient volume of procedures in a short amount of time to
achieve competence. This means that a teaching program in di-
agnostic EUS should provide numbers of EUS procedures that
substantially exceed the numbers of procedures required for
minimum competency. These centers will provide the trainee
with experience of all aspects of the syllabus, such as procedure
planning, involvement in the planning of interventional strate-
gies, management of complications, and trainee involvement in
the whole inpatient stay. Nevertheless, there is ongoing dispar-
ity between the limited number of training centers and the in-
creasing number of trainees pursuing training or eager to train
in EUS [25].
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2 Training/learning steps in diagnostic EUS:
training modules and learning methods

RECOMMENDATION 11

Trainees should engage in formal training and supple-
ment this with a range of learning resources for diag-
nostic EUS, including EUS-guided fine-needle aspiration
and biopsy (FNA/FNB).

Level of agreement 98 %.

As advanced endoscopy procedures and given their technical
complexity, diagnostic EUS procedures, including EUS-guided
fine-needle aspiration (FNA) and fine-needle biopsy (FNB),
require substantial technical skills and extensive cognitive and
integrative knowledge that are acquired with a presumed long
learning curve.

Two methods for learning diagnostic EUS have been report-
ed: formal training, consisting of fellowship in a dedicated
training center; and informal training, consisting of repeated
short sessions of various didactic situations, usually including
short “hands-on” experiences [12,26-28]. An international
survey has demonstrated that current programs for EUS train-
ing vary widely across Europe and underlined the need for
structured training and certification [29], as also exemplified
by another survey [30]. Formal EUS training programs exist in
only a few countries. In Europe, France and Belgium have by
far the most advanced training curriculum in EUS, which are
accepted for credentialing and taught in French and English,
respectively [27].

The training curriculum should be founded on theoretical,
clinical, and technical knowledge. Learning methods include
theory sessions and hands-on training. Formal educational
courses (lectures, live endoscopy demonstrations, workshops),
defined as structured courses with clear learning objectives, ex-
pert faculties, and a range of goals, are considered to be helpful
[1,11,31,32]. If national or regional training organizations are
in place, they should ensure quality assurance of their courses.

Self-directed teaching by textbooks, videos, DVDs, e-learn-
ing tools, and guidelines should be considered as a basis for EUS
training, with the aim of improving knowledge, and the trainee’s
ability to interpret findings and differentiate pathology from
normal anatomy. It is important that this knowledge base and
practices developed from it are based on quality evidence.

RECOMMENDATION 12

Training in diagnostic EUS should start first with the ob-
servation of EUS procedures on patients and, when avail-
able, training on simulators should begin with computer-
based and mechanical models in the early phases,
followed by ex vivo or in vivo animal simulators for more
advanced training.

Level of agreement 93 %.
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To achieve competence in echoendoscope manipulation and
EUS understanding, three-dimensional recognition of anatomy
and ultrasonographic interpretation is required. Traditionally,
EUS training has been based on an apprenticeship model on
patients; however, in addition to EUS being highly operator-
dependent, training on patients is becoming increasingly com-
plex owing to issues related to inaccurate diagnosis, procedure
safety, and patient permission. Taking this into account, several
simulation models have been developed to facilitate EUS train-
ing in a safe environment for patients. Potentially, EUS simula-
tion training could be advocated in a structured training pro-
gram, combined with complementary learning methods (such
as formal training courses and e-learning tools) and starting be-
fore hands-on learning. Simulators offer a risk-free solution for
gaining competencies in endoscopy procedures at the trainee’s
own pace. Contrasting with the traditional hands-on training,
simulation-based training allows trainees to repeatedly perform
a specific set of tasks without increasing the duration of the real
procedure and/or reducing a patient’s comfort or safety.

For EUS, simulators can be divided into the following cate-
gories [33-38]: phantoms, in vivo and ex vivo animal models,
and computer-based|/virtual reality (VR) simulators. Several
publications have reported the advantages and limitations of
each type of simulator [36-49], which are summarized in Table
1s, see online-only Supplementary material. Their value ap-
pears to be complementary, rather than being mutually exclu-
sive, as each could be useful in achieving different and specific
steps of EUS training.

Matsuda et al. [37] conducted a survey asking several EUS
experts to mark the utility of each of the learning tools relative
to what stage the trainees were on their learning curve, and
concluded that:
= computer-based/VR simulators were recommended right at

the beginning of training, scoring highest for “doing EUS

without FNA,” followed by “before starting EUS fellowship”
= ex vivo animal models and EUS phantoms were recommen-
ded next “just before starting EUS-FNA”
= live pigs were recommended throughout the training
process.

Taking these findings into account and in line with recommen-
dations from other endoscopy procedures [1], EUS training
could evolve as follows: beginning with basic endoscopy; mov-
ing onto basic hands-on training and VR simulators for very
early training; followed by mechanical and ex vivo animal simu-
lators; and finally EUS-FNA hands-on training and in vivo por-
cine training for more advanced endoscopy training.

Validation and health economic evaluation studies are still
lacking for EUS simulators. A systematic review in training and
competence assessment in Gl endoscopy proposed the imple-
mentation of simulator training in Gl endoscopy training curri-
cula, given its potential for speeding up the early learning curve
[28]. Specifically in EUS, some reports have suggested that they
may indeed represent an overall aid in education [37,40-42,
47,48,50,51]. Nonetheless, to date, there are no validation or
clinical studies evaluating how these models affect the overall
learning curve in EUS and whether they improve clinical out-
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comes. Furthermore, results from a recently published web-
based survey have shown that only 51.2% of expert depart-
ments in EUS reported the availability of endoscopy simulators
[29].

As such, recommendations can only be based on limited evi-
dence. At present, simulators can be used in informal training
moments and in organized short-term intensive training (1- or
2-day workshops, including didactic lectures, skills demonstra-
tion by experts, and hands-on training). Additional evidence is
needed to determine the precise role of these EUS simulators
and to consider the adoption of simulator training as a comple-
ment to supervised formal training.

RECOMMENDATION 13

Training with a linear echoendoscope should be manda-
tory, and this may be complemented by training with a
radial echoendoscope when available.

Level of agreement 95 %.

Primary training with a radial scanning echoendoscope has
not been shown to improve performance for subsequent train-
ing with a linear-array echoendoscope. A prospective random-
ized comparative study, including 200 patients undergoing
evaluation of the pancreaticobiliary region with either radial or
curved linear-array echoendoscopes [36,52], demonstrated
non-inferiority in the overall imaging capability of the two
types of scope, whereas the radial scope was superior in de-
lineating the major duodenal papilla and gallbladder, and for
EUS-guided pylorus traversing [53]. Kim et al. showed that a
curved linear-array echoendoscope provided a more complete
examination of the pancreas [33] and Kaneko et al. demon-
strated that a curved linear-array echoendoscope was superior
to a radial scope in delineating the pancreatic head-body tran-
sition area, the pancreatic tail, the area from the hepatic portal
region to the superior bile duct, and the vascular bifurcation
[53].

Radial-scanning echoendoscopes provide a 360° view and
have been shown to offer advantages for diagnostic EUS proce-
dures for upper and lower GI malignancies, especially for loco-
regional tumor staging, and anorectal and pelvic exploration
[54,55]. Nevertheless, linear EUS was recently shown to be
equally effective, compared with radial EUS, in scanning the
esophagus and mediastinum [56]. Radial EUS is preferred for
examination of the anal canal, whereas linear EUS is preferred
for rectal and pararectal examinations [57]. Furthermore, com-
petence in linear-array EUS is essential to be able to undertake
tissue acquisition and to perform EUS-guided interventional
procedures.

Therefore, ESGE states that training with a curved linear-
array echoendoscope should be mandatory. Furthermore, the
EUS training may then be supplemented with training on a
radial scanning echoendoscope when available.

RECOMMENDATION 14

EUS-FNA/FNB should be included early in training, as
soon as the basic skills for safe and stable scope handling
have been achieved.

Level of agreement 93 %.

The appropriate time to introduce the trainee to EUS-FNA/
FNB has been a matter of debate. Some authors advocate pre-
vious experience with basic EUS before the introduction of EUS-
FNA/FNB [58]. Others consider that it is appropriate and safe
for the patient if EUS-FNA/FNB is performed earlier in training
[59,60]. Therefore, the ESGE curriculum working group sug-
gests commencing supervised EUS-FNA/FNB early in training,
once the identification of basic anatomic structures and com-
mon pathologic abnormalities based on EUS patterns, and basic
skills for safe scope handling have been achieved [1].

RECOMMENDATION 15

Adequate competence in diagnostic EUS is a prerequisite
before training in EUS image-enhancement techniques,
such as elastography (EUS-E) and contrast harmonic EUS
(CH-EUS).

Level of agreement 100 %.

The ancillary EUS image-enhancement techniques, such as
elastography (EUS-E) and contrast harmonic EUS (CH-EUS), pro-
vide information regarding stiffness and microvascularization,
respectively, of the target lesion and surrounding tissue, and
can help in differentiating lesions, especially solid pancreatic
masses, when EUS-FNA/FNB isinconclusive [61-63]. These tech-
niques require the latest generation ultrasound unit and, for
CH-EUS, the availability of ultrasound contrast agents [64,65].

Thereare nodataintheliterature about the learning methods
of EUS-E and CH-EUS; however, we can be guided by the recom-
mendations of the European Federation of Societies for Ultra-
sound in Medicine and Biology (EFSUMB) for training in ultra-
sound elastography. EFSUMB established minimum ultrasound
training recommendations which stratified three levels of prac-
tice in conventional ultrasound: level 1, beginning; level 2,
practicing; and level 3, advanced procedures and teaching [66].

To ensure high quality scanning and the lowest possible
intraoperator variability, EFSUMB guidelines recommend that
ultrasound elastography should be performed by operators that
have passed competence level 1[67]. In the cross-sectional ob-
servational multicenter study of Soares et al. [68], which includ-
ed 11 endosonographers with different levels of experience in
EUS and/or EUS-E, the overall interobserver agreement was
moderate (k=0.42, 95%Cl 0.33-0.52). Reproducibility and
diagnostic accuracy increased with experience in EUS and EUS-E.
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EFSUMB recommends that contrast-enhanced ultrasound
should be performed by operators at a competence level higher
than level 1, under the supervision of an expert who is preferably
at level 3 [69, 70]. Several studies have demonstrated that CH-
EUS is reproducible, even between endosonographers with no
or limited experience in EUS and/or CH-EUS in the differential
diagnosis of solid pancreatic masses [63,71-73]. However, a
lengthy experience in EUS is a major contributor to the inter-
observer agreement and diagnostic accuracy of CH-EUS.

RECOMMENDATION 16

Diagnostic EUS training should follow a structured syl-
labus to guide the learning program.

Level of agreement 98 %.

EUS training should be well structured and, in addition to the
volume of EUS procedures, it should also ensure the progressive
acquisition of the following knowledge, and cognitive and tech-
nical skills.

A Preprocedural: indication, informed consent,
equipment, and sedation

(i) Patient

Appropriate patient assessment should include the acquisition
of the relevant clinical history, including co-morbidities and
regular medication (including antiplatelet agents and anti-
coagulants), a review of the relevant cross-sectional imaging,
and a discussion regarding the potential benefits, risks, and
alternatives to EUS. Trainees must have a comprehensive knowl-
edge of the indications, contraindications, benefits, and risks of
the procedures, and be able to communicate these effectively
to the patient.

Patients should be informed about the potential benefits
and risks of the procedure, and valid informed consent needs
to be obtained, according to all facility rules and local regula-
tions. Indications for potential prophylactic antibiotic adminis-
tration and the management of patients’ antiplatelet and anti-
coagulant medications should be known. Participation in
decision-making in specialist multidisciplinary meetings should
also be part of training.

(i) Equipment

a) Processors Trainees should understand the features, cap-
abilities, and differences between EUS processors, and the
compatibilities between processors and imaging devices. It is
essential to comprehend the relationship between sound-wave
frequency and depth of penetration, and their implications for
EUS imaging. EUS trainees must learn and understand the prin-
ciples of elastography and contrast harmonic methods.

b) Imaging devices and accessories Two types of echo-
endoscopes are available: radial and curvilinear scopes. The dif-
ferences between each modality regarding the imaging and the
advantages and limitations of each should be understood. Each
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EUS training center must provide access to linear equipment
and, if possible, also to radial equipment.

In addition, experience in using EUS catheter probes (mini-
probes) for evaluating small mucosal and submucosal lesions
is helpful. The use of intraductal ultrasound catheter probes
should be taught only to those with training in ERCP. The indica-
tions for the use of a disposable balloon should be learned as
well as the techniques to use it. Different types of EUS needles
should be presented, with guidance on their choice according
to the target lesion, as well as their indications, contraindica-
tions, and techniques for use, including how to advance and
withdraw the needle and the sheath, when and how to use the
stylet and suction, and proper safe handling.

B Intraprocedural

Trainees must know how to adapt the appropriate type of seda-
tion and patient position depending on the procedure.

(i) Evaluation of passage of the echoendoscope

Echoendoscopes are much more challenging to maneuver than
a standard forward-viewing endoscope. How the tip of the
echoendoscope is made and the relation between the location
of the optics and the transducer should be understood. Tech-
niques to safely intubate and maneuver the echoendoscope
through the pharynx, esophagus, gastroesophageal junction,
pylorus, and duodenal sweep are primary steps to be learned.
Additionally, training should be given in rectal and sigmoid
intubation. Knowledge of mediastinal, upper abdominal, and
pelvic/perirectal anatomy are mandatory. Both normal anato-
my and surgically altered anatomies should be understood.

(ii) Structures

Along with manipulation of the echoendoscope, the identifica-
tion of basic anatomic structures and common pathologic
abnormalities based on ultrasound patterns should be well
understood [74,75]. Trainees must learn the interpretation of
EUS images and appropriate patient diagnosis-making.

(iii) Image generation and manipulation

The ultrasound processor has several features that can be used
to create the highest quality image. Different types of ultra-
sound images, namely the brightness mode (B-mode) and color
Doppler imaging, are critical in EUS learning. Different proces-
sor functions, such as adjustment of the amplification (gain),
time gain compensation, measuring, labeling, storing, magnifi-
cation, zooming, and isolation of a particular zone of the field,
should be included in this step in order to generate the highest
quality image. Furthermore, EUS-E and CH-EUS can provide
additional useful information for differentiating benign and
malignant lesions, providing data regarding tissue stiffness
and microvasculature, respectively, and trainees should have
contact with them. The assessment of different stations is also
necessary. Finally, the storage of endosonographic imaging
should be learned.
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(iv) Tissue sampling

Knowing how to maneuver the echoendoscope to gain and
maintain access to target organs will make EUS-FNA/FNB a
more precise, effective, and safe procedure for obtaining both
cytologic and histologic specimens. Moreover, appropriate
handling of tissue specimens is crucial to the successful per-
formance of EUS-FNA/FNB.

(v) Needles

Trainees should know the indications, as well as the contraindi-
cations and potential complications, for EUS-FNA/FNB. There
are different needles for cytology and histology purposes,
each with their own advantages and limitations. Knowledge of
the differences between FNA and FNB needles is crucial for
choosing the most appropriate needle depending on the target
lesion. The optimal technique for needle insertion, including
EUS visualization of the needle tip and avoidance of intervening
vascular and ductal structures, different technical aspects of
tissue acquisition, and the potential need for the stylet and a
suction syringe should be understood.

(vi) Specimen handling

Specimen handling is essential for proper pathologic evaluation
and interpretation and includes: transferring the tissue from
the needle to a slide and/or a preservative solution; and prepar-
ing the smears, and fixing (alcohol or air-dried) and staining
them for rapid on-site specimen interpretation. Complemen-
tary studies, such as flow cytometry, tumor marker analysis,
immunohistochemical staining, and cytogenetics, should also
be taught.

(vii) Documentation for the cytopathologist

The endosonographer should provide relevant clinical informa-
tion to the cytopathologist, including the patient’s history and
the endoscopic and ultrasonographic findings (namely precise
characterization of the lesion), along with the type of tissue
sampling, in order to accurately interpret the cytologic speci-
mens in an appropriate context.

(viii) Interpretation

The trainee should know how to interpret the result of cyto-
pathologic analysis of the tissue specimen.

C Post-procedural

Comprehensive report writing with imaging docu-
mentation, and recognition and early management

of complications

It is crucial for the trainee to have knowledge of the potential
complications of EUS, including those related to EUS-FNA/FNB,
to recognize these, and to learn how to manage and prevent
these adverse events (AEs) appropriately. Trainees must com-
municate post-procedure instructions for care.

D Suggested performance item checklist

A performance item checklist to guide the learning program
and structure trainee feedback in diagnostic EUS is recom-
mended and proposed in Table2s.

3 Assessment criteria for diagnostic EUS
proficiency

A Definition and assessment of trainee competence
in diagnostic EUS

RECOMMENDATION 17

Competence in diagnostic EUS should be defined as the
ability to independently assess the need for and carry
out successful and safe EUS procedures, with good
patient satisfaction across a range of case difficulties
and clinical contexts.

Level of agreement 98 %.

An endoscopist is considered to be competent in EUS if he
can undertake effective and safe procedures, and recognizes
the importance of patient experience and the range of case
complexities and contexts. The American Society for Gastro-
intestinal Endoscopy (ASGE) defines competence as the mini-
mum level of skill, knowledge, and/or expertise derived
through training and experience that is required to safely and
proficiently perform a task or procedure [76].

RECOMMENDATION 18

The following performance measures should be used to

indicate a trainee’s competence in diagnostic EUS:

= successful documentation of anatomic landmar