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For all of us committed to the practice of medicine, the provision
of high-quality patient care has been of paramount importance.
This is particularly true of invasive procedures where patients
place their trust in us to provide a safe, accurate, and technically
successful procedure, and that we will use the information gain-
ed to advance their health and well being. These principles apply
especially to technically complex procedures such as endoscopic
ultrasonography (EUS), which is often done in ill patients suf-
fering from cancer.

There are several consequences to an improperly or incompe-
tently performed EUS. The most obvious is patient injury such
as perforation from the stiff transducer end of the echoendo-
scope [1]. But there are other, more likely and equally harmful,
consequences. If the procedure is incomplete it may have to be
repeated. Repeating the procedure exposes the patient to a sec-
ond round of procedure-associated risks, and also results in de-
lay in establishing a diagnosis and instituting therapy. The stag-
ing information gained from EUS is often used in making critical
patient care decisions [2]. For example, at our institution we use
EUS to stage esophageal cancers and select patients for surgery,
palliation or neoadjuvant protocols, a practice which is not only
cost effective but cost saving [3]. However, this algorithm pre-
supposes that an accurate EUS staging has been made. An inac-
curate exam could result in patient mismanagement, the receipt
of unneeded treatments, or even the erroneous denial of life-sav-
ing therapy. And finally, the less-than-competent endosonogra-
pher may not have the training to recognize and manage compli-
cations, or recognize the limitations of EUS in making recom-
mendations.

It is obvious that as patient advocates we should care about qual-
ity. But there are selfish reasons to do so as well. Proving one’s
competency and provision of high quality services will go a long
way towards defense of any allegations of malpractice. By creat-
ing a quality “Report Card” experts may be able to differentiate
themselves from their less-skillful competition [4]. It is possible,
and even likely, that in the near future payers (e.g., insurance
companies) will publish these report cards on the internet so
that their subscribers (patients) may use them to select a doctor.

In the United States, these discussions surrounding quality have
taken on a new dimension with the advent of “Pay for Perform-
ance”. Pay for performance, or “P4P” is the buzzword on nearly
everybody’s lips with a financial stake in clinical medicine. The
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idea is that payers (in the US this would primarily be Medicare
and private insurance companies) would financially reward
practitioners who provide high-quality service. How this would
work in practice is still being determined. But it will likely apply
to endoscopic procedures in general, and possibly to EUS in
specific.

How can we ensure that only high quality EUS procedures are
performed? As a recent Chair of both the Standards of Practice
Committee and the Quality Assurance Taskforce of the American
Society for Gastrointestinal Endoscopy (ASGE), I spent consider-
able time pondering this question. The first step, I believe, begins
with adequate training. The next is to ensure that only compe-
tent endosonographers are credentialed and given privileges to
perform EUS. The endosonographer then needs an adequate
case volume and mix to maintain clinical skills. And quality as-
surance programs based on measurable quality endpoints need
to be in place.

Training

Through training, the endosonographer gains the necessary
technical and cognitive skills. The technical skills ensure that
safe, accurate and technically successful procedures are perform-
ed. Cognitive skills take the information gained from the EUS,
and place it in the appropriate clinical context so that accurate
diagnoses are made. With an accurate diagnosis, needed therapy
can be provided, whether that therapy is endoscopic, medical or
surgical. Additional goals of training include ensuring that only
indicated EUS procedures are performed, sedation and analgesia
are given competently, patient risk factors are identified, and
steps taken to minimize the risks [5].

Guidelines on training in EUS have previously been published by
the ASGE [6]. While it is beyond the scope of this article to go
through training requirements in detail, a few points should be
highlighted.

EUS is an extension of endoscopy. Only individuals who have al-
ready mastered standard forward-viewing endoscopic tech-
niques should train in EUS. For this reason, ASGE recommends
that trainees have completed at least 24 months of a standard
GI fellowship or equivalent training and have demonstrated
competence in standard endoscopy before undertaking this
training. The training program must have at least one endoso-
nographer who is acknowledged as an expert by his/her peers
and is committed to teaching EUS. And as previously stated,
both procedural and cognitive skills need to be taught.

The precise curriculum, the intensity and length of training, and
minimum number of procedures have not been defined. The
trainee should perform an adequate number of EUS examina-
tions for each established indication sufficient to reliably and
consistently interpret most EUS findings correctly. Therefore, at
the completion of his or her training, the trainee should be able
to perform all endosonographic procedures, including staging of
gastrointestinal malignancies, with an accuracy similar to that
found in published reports. Self-study and short courses by
themselves are inadequate to achieve competency in EUS.
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In the United States, the rigorous demands of EUS with expand-
ing indications and new applications, has resulted in the estab-
lishment of a number of “third tier” training programs. These of-
fer additional training beyond the standard 3-year GI fellowship.
They may range in length from 3 - 12 months and may offer ERCP
training as well. A major hurdle in establishing these programs is
securing funding to pay the salary of the trainee (labor laws in
the US generally do not allow “self-funding” by the trainee; i.e.,
no salary). I direct an EUS fellowship at our institution, Oregon
Health & Science University. This is a 12-month intensive train-
ing program in EUS that is an additional (4™) year of training.
EUS fellows perform 400-500 procedures and are trained in all
aspects of diagnostic and interventional EUS.

Once training is completed, competency is assessed. When there
are objective markers, such as surgical pathological staging of a
tumor, these should be used. In centers that use neoadjuvant
therapy, this may not be possible. In which case, trainee compe-
tence should be based on comparison of the endosonographic as-
sessment of the instructor, when the instructor’s level of compe-
tence is known, who should provide written support document-
ing the trainee’s competency.

Ensuring competency through privileging

Competency is the minimal level of skill, knowledge, and/or ex-
pertise derived through training and experience that is required
to safely and proficiently perform a task or procedure. When ap-
plied to EUS, this means that the endosonographer has gone
through a period of training to develop the requisite skills and
acquire the knowledge-base to safely perform, interpret, and cor-
rectly manage the findings of EUS procedures.

Privileging is the process by which local institutions authorize
individuals to perform a specific procedure. Privileges for EUS
should be determined separately from other endoscopic proce-
dures such as EGD, colonoscopy and ERCP. Competence in one
endoscopic procedure in no way ensures competence in another.
Each institution should have specific guidelines regarding endo-
scopic privileging, and apply these guidelines uniformly to all
applicants.

The ASGE has published detailed guidelines on privileging for
endoscopic procedures including EUS [7,8]. The principles of
EUS privileging developed by ASGE mandate that the trainee:

a) Must be able to integrate EUS into the overall clinical evalua-
tion of the patient.

b) Should have sound general medical or surgical training.

¢) Must have completed at least 24 months of a standard GI fel-
lowship (or equivalent) and have documented competence in
routine endoscopic procedures.

d) Must have a thorough understanding of the indications, con-
traindications, individual risk factors, and benefit-risk consid-
erations for the individual patient.

e) Must be able to clearly describe the EUS procedure and obtain
informed consent.

f) Must have knowledge of the gastrointestinal and surrounding
anatomy as imaged by EUS, and of the technical features of
the equipment, work station, and accessories.
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¢) Must be able to safely intubate the esophagus, pylorus, duo-
denum and colorectum, and obtain imaging of the desired or-
gan or lesion.

h) Must be able to accurately identify and interpret EUS images
and recognize normal and abnormal findings.

i) Must be able to perform imaging such as tumor staging in
agreement with surgical findings or findings of the EUS train-
er.

j) Must be able to document EUS findings and communicate
with referring physicians.

k) Must competently perform those EUS procedures that were
taught.

EUS is performed in several anatomic locations for various indi-
cations [9]. These include the evaluation and staging of mucosal-
ly based malignancies (esophagus, stomach, colon, rectum),
evaluation of submucosal abnormalities, assessment of patholo-
gy involving the pancreas and bile ducts, and performance of
EUS-guided FNA. It is recognized that a practitioner may be com-
petent in one or more of these areas. ASGE has recommended
that privileging should consider each of these areas separately.
Training must be adequate for the major category for which priv-
ileges are sought. It is important to emphasize that performance
of an arbitrary number of procedures does not guarantee compe-
tency. The number of supervised procedures necessary to obtain
competency will vary between trainees. None-the-less, thresh-
old numbers of procedures that should be performed before
competency can be assessed have been proposed by the ASGE
(Table 1). It must be recognized that these are minimum num-
bers and that most trainees will require more, and never less,
than this number to achieve competency. The numbers in Table 1
come from a review of the available literature and consensus of
the ASGE Standards of Practice and Ad Hoc EUS Committees [7].

For those seeking privileges for mucosal lesions, a minimum of
75 cases is recommended. Accurate EUS imaging begins with be-
ing able to intubate the organ of interest and identify landmarks.
In a prospective study, competent intubation of the upper GI
tract was achieved in 1 to 23 procedures (median 1-2), with vis-
ualization of the gastric or esophageal wall in 1 to 47 procedures

Table1 Minimum number of EUS procedures before competency can

be assessed

Site/lesion No. of cases required

Mucosal tumors (cancers of esophagus, 75
stomach, rectum)

Submucosal abnormalities 40
Pancreaticobiliary 75
EUS-guided FNA Nonpancreatic* 25
Pancreatic’ 25

For competence in imaging both mucosal and submucosal abnormalities, a minimum of 125
supervised cases is recommended.

For comprehensive competence in all aspects of EUS, a minimum of 150 supervised cases, of
which 75 should be pancreaticobiliary and 50 EUS-guided FNA, is recommended.

* Intramural lesions or lymph nodes. Must be competent to perform mucosal EUS.

 Must be competent to perform pancreaticobiliary EUS.

Reprinted from Eisen GM, Dominitz JA, Faigel DO et al. Guidelines for credentialing and grant-
ing privileges for endoscopic ultrasound. Gastrointest Endosc 2001; 54:811-814, with per-
mission from the American Society for Gastrointestinal Endoscopy.
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(median 10-15). Evaluation of the celiac axis required 8 to 36
procedures (median 25) [10]. Studies on the learning curve for
esophageal cancer staging have been reported. Fockens et al.
[11] found that adequate staging accuracy was achieved only af-
ter 100 examinations, and Schlick et al. [12] found 75 cases to be
the minimum to attain 89.5% T stage accuracy.

Evaluation of submucosal lesions may be done with echoendo-
scopes or through-the-scope catheter probes. Recognizing that
some practitioners may wish only to be privileged for submucos-
al evaluation (such as with probes) the Standards of Practice
committee set the threshold at 40 procedures, based on expert
opinion [7].

The most challenging aspects of EUS are the evaluation of the
pancreas and bile ducts and the performance of EUS guided
FNA. In a prospective study, adequate imaging of the pancreas re-
quired 15 to 74 cases (median 34), and imaging of the bile and
pancreatic ducts required 13 to 135 cases (median 55) [10]. A sur-
vey of the American Endosonography Club found that although
technical competence in pancreaticobiliary imaging could be
achieved in 94 cases, interpretive competence required 121 [13],
whereas other expert opinion suggested 150 cases were needed
for interpretative competence [14]. Given these complexities,
ASGE recommends 75 pancreaticobiliary cases as the minimum.

For FNA, the targeted site may be pancreatic or non-pancreatic
(lymph nodes or intramural masses). In general, pancreatic FNA
is more difficult and is among the most challenging tasks in EUS.
The ASGE recommendations of 50 EUS FNA (25 pancreatic and
25 non-pancreatic) has been recently assessed by one endoso-
nographer and found to accurately reflect his training experience
[15].

Comprehensive competence means that an endosonographer is
proficient in all aspects of EUS. The ASGE recommends that indi-
viduals wishing comprehensive EUS privileges have completed a
minimum 150 supervised procedures, of which 75 should be
pancreaticobiliary, and 50 EUSguided FNA, at least 25 of which
were of the pancreas. It is again important to emphasize that
these are minimal threshold numbers that need to be completed
before competency can be assessed. Completing this, or any
threshold number, should not be taken to mean that the individ-
ual is competent to perform EUS. In most cases the trainee will
need to have completed a number greatly in excess of the pub-
lished thresholds. In my training program, [ would not feel com-
fortable assessing competence in a trainee who had done fewer
than 350-400 procedures.

Ensuring continued competence in EUS is the goal of recreden-
tialling and renewal of privileges. Each institution should have
policies on renewing privileges for EUS. Factors to consider in-
clude an adequate case volume, technical success and/or accura-
cy, complications, and participation in ongoing educational ac-
tivities [16]. While the minimum number that represents an “ad-
equate case volume” has not been defined, I feel that this should
be no fewer than 50/year.

Quality Assurance

Quality assurance is a patient-centered process that seeks to pro-
vide patients with the best possible care. A high-quality EUS en-
sures that the patient receives an indicated procedure, that cor-
rect and clinically relevant diagnoses are made (or excluded),
that therapy is properly performed, and that all these are accom-
plished with minimum risk.

The ASGE previously published a guideline on quality assess-
ment in EUS [17]. More recently, I co-chaired with Irving Pike
MD an ASGE/ACG Quality Assurance Taskforce. The taskforce
was charged with creating measurable quality endpoints that
could be used in quality assurance programs. Five documents
were prepared, one of which specific to EUS, and will be publish-
ed in Spring 2006.

Avariety of EUS indicators were considered by the taskforce. Ul-
timately, 7 categories were selected based on literature review
and expert consensus (Table 2) [18]. Acceptable indications for
EUS are in Table 3. The strength of the literature supporting these
indicators was graded as per Table 4.

In a separate document, we considered endpoints common to all
endoscopic procedures. These endpoints include patient risk
stratification, performance of a preprocedure history and physi-

Table2 Summary of ASGE/ACG proposed quality indicators for endo-
scopic ultrasound™

Quality Indicator Grade of
Recommendation

1. Proper indication (see Table 3.)

2. Proper consent. 3

3. Prophylactic antibiotics for FNA 2C

of cystic lesions.

4. Visualization of structures:
A. In EUS for non-obstructing 3
esophageal cancer, visualization
of the celiac axis.
B. In EUS for evaluation of suspected
pancreatic disease, visualization of the
entire pancreas.

5. Description of abnormalities: 3
A. Gastrointestinal cancers
should be staged with the TNM
staging system.
B. Pancreatic mass measurements
should be documented.
C. The wall layers involved by
sub-epithelial masses should be
documented.

6. When celiac axis lymph nodes
are seen during EUS staging of 2C
a thoracic esophageal cancer,
FNA is performed.

7. The incidence of pancreatitis
after EUS-FNA of the pancreas is measured. 1C

* This list of potential quality indicators was meant to be a comprehensive listing of measur-
able endpoints. It is not the intention of the taskforce that all endpoints be measured in ev-
ery practice setting. In most cases, validation may be required before a given endpoint may
be universally adopted.

Reprinted from Jacobson BC, Chak A, Hoffman B et al. Quality indicators for endoscopic ultra-

sound. Gastrointest Endosc 2006;63 (4 part 2):535-538, with permission from the American

Society for Gastrointestinal Endoscopy.
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Table3 Acceptable Indications for EUS

1. Staging of tumors of the Gl tract, pancreas, bile ducts and mediastinum.
2. Evaluating abnormalities of the Gl tract wall or adjacent structures.

3. Tissue sampling of lesions within, or adjacent to, the wall of the
gastrointestinal tract.

4. Evaluation of abnormalities of the pancreas, including masses,
pseudocysts and chronic pancreatitis.

5. Evaluation of abnormalities of the biliary tree.
6. Providing endoscopic therapy under ultrasonographic guidance.

Reprinted from Jacobson BC, Chak A, Hoffman B et al. Quality indicators for endoscopic ultra-
sound. Gastrointest Endosc 2006;63 (4 part 2):535- 538, with permission from the American
Society for Gastrointestinal Endoscopy.

cal, plans to manage anticoagulants, and patient follow-up after
the procedure [19]. A detailed consideration of these endpoints is
beyond the scope of this paper.

These indicators represent endpoints that could be measured as
part of a quality assurance program. Note that most are based on
expert opinion. Thus validation may be required before a specific
endpoint is adopted. Additional endpoints have been suggested
by others, which may be worth considering [4,18].

Conclusion

As physicians, we have an obligation to provide for the health
and well being of our patients. As patient advocates, we have an
obligation to ensure that only high-quality and effective inter-
ventions are performed. EUS is a technically challenging proce-
dure but one that offers substantial clinical benefits. However,
in order to provide these benefits, EUS must be performed by
competent expert endoscopists in an atmosphere that values
high-quality services.

In this paper I have outlined the key principles to ensure high-
quality EUS. These are adequate training to achieve competency,
insurance of competency through privileging, and quality assur-
ance through measurement of specific quality indicators. By
adopting these principles, we can assure that our patients re-
ceive the high-quality and efficacious care they deserve.
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