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Abstract

In 2012, the Accreditation Council for Graduate Medical Education (ACGME) designated ultrasound (US)
as one of 23 milestone competencies for emergency medicine (EM) residency graduates. With increasing
scrutiny of medical educational programs and their effect on patient safety and health care delivery, it is
imperative to ensure that US training and competency assessment is standardized. In 2011, a
multiorganizational committee composed of representatives from the Council of Emergency Medicine
Residency Directors (CORD), the Academy of Emergency Ultrasound of the Society for Academic
Emergency Medicine (SAEM), the Ultrasound Section of the American College of Emergency Physicians
(ACEM), and the Emergency Medicine Residents” Association was formed to suggest standards for
resident emergency ultrasound (EUS) competency assessment and to write a document that addresses
the ACGME milestones. This article contains a historical perspective on resident training in EUS and a
table of core skills deemed to be a minimum standard for the graduating EM resident. A survey
summary of focused EUS education in EM residencies is described, as well as a suggestion for
structuring education in residency. Finally, adjuncts to a quantitative measurement of resident
competency for EUS are offered.
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mergency ultrasound (EUS) in emergency medi-

cine (EM) has developed substantially since the

American College of Emergency Physicians
(ACEP) first published a position statement in 1990 sup-
porting the performance of EUS by appropriately
trained physicians.! Soon thereafter, the Society for
Academic Emergency Medicine (SAEM) endorsed this
position and recommended the development of a train-
ing curriculum.? In 1994, Mateer and colleagues® pub-
lished the model curriculum for physician training in
EUS and by 1996 the EM core content curriculum
required EUS competency for residency graduates. A
landmark resolution by the American Medical Associa-
tion in 1999 (Resolution 802 and policy H-230.960) stated
that ultrasound (US) is “within the scope of practice of
appropriately trained physicians” and that each spe-
cialty should decide the necessary training requirements
for sonography competency.* ACEP further developed
the standard recognition of EUS as “a skill integral to
the practice of EM” in the 2001 Model of the Clinical
Practice of Emergency Medicine (EM Model), which
resulted in the Accreditation Council for Graduate Med-
ical Education (ACGME) mandating that all EM resi-
dents attain competency in the use of EUS by the
completion of residency training.® In 2008, as an update
and revision, ACEP published more comprehensive spe-
cialty-specific guidelines as a standard for EUS.® Subse-
quently, SAEM, the Council of Emergency Medicine
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Residency Directors (CORD), and the American Institute
of Ultrasound in Medicine have recognized this docu-
ment.”®

The 2008 document “Resident Training in Emergency
Ultrasound: Consensus Recommendations from the
2008 Council of Emergency Medicine Residency Direc-
tors Conference” introduced a suggested model EUS
curriculum to assist program directors by providing
minimum education standards for the integration of
EUS into resident education.” Given the rapid growth of
EUS at all levels of residency training, and the newly
announced ACGME milestones for resident EUS educa-
tion, there has been an emerging need for an updated
framework for EM resident education with suggested
standardized components.

The specific term “emergency ultrasound” (or EUS) is
used throughout this document to maintain clarity and
simplicity and to acknowledge the role EM has played
in the history and development of the field. Associated
terminology such as “point-of-care ultrasound,” “bed-
side ultrasound,” “focused ultrasound,” or “limited ultra-
sound” will not appear. These terms are often used
interchangeably as EUS skills apply to other clinical
specialties and are a part of a larger field of bedside,
clinical, provider-performed, point-of-care US.

IMPACT OF EUS TRAINING

Established in 1989, the Agency for Healthcare
Research and Quality (AHRQ) focuses on improving the
quality, safety, efficiency, and effectiveness of health
care for all Americans. The AHRQ Evidence Reports
and Technology Assessments are published to improve
the quality of patient care in the United States. In 2001,
the AHRQ Evidence Report 43 highlighted real-time US
guidance for central line placement as one of 11 most
highly rated practices with respect to the degree of evi-
dence supporting implementation.’® In 2011, Moore and
Copel'! published an article summarizing the current
state of EUS. This article reviewed the status of US per-
formed and interpreted by the clinician at the bedside,
gave examples of its use across medical specialties, and
ended with a call for training and assessment to ensure
competent use of this technology.

With a decade of graduates having received training
in EUS, there is now a body of literature demonstrating
the real and potential effect on health care delivery and
safety. Emergency physicians are using EUS and
patients are receiving safer care as a result. In 2010,
Dean et al.'? published data regarding the degree to
which EM graduates used their EUS skills after com-
pleting residency training. Of those who responded to
the survey, 98% had used EUS within the past
3 months.

ACGNME MILESTONES AND EUS

In May 2012, the ACGME designated US as patient care
skill number 12 (PC12) of 24 total subcompetencies
under the next accreditation system for all EM residen-
cies. In October 2012, a joint statement from the
ACGME and the American Board of Emergency

Medicine (ABEM) finalized 23 subcompetencies without
substantive changes to PC12."3

RESIDENCY TRAINING

While still very general, the subcompetencies for US
training provide some structure for residency programs
to use to develop and refine their EUS education. There
is currently appreciable variability in EUS resident
training in programs across the country. A 2010 survey
study by Ahern et al.' reported the survey results of
EUS training in 149 EM residency programs. Of the 65
programs that responded, 40% had EM EUS fellow-
ships, which suggests that the respondents had a more
robust EUS education program. A structured EUS edu-
cation program was in place for 51 of 64 (79%) of the
programs; however, resident “self-directed EUS educa-
tion” was reported in 21% of responding programs.
With respect to faculty credentialing, 29 of 62 (47%) of
responding programs reported that more than 50% of
faculty were credentialed. Details regarding the educa-
tional content were not included in the publication. No
outcome data were reported except for the number of
US scans completed by residents.'*

In June 2012, we conducted a survey of residency
program directors through the CORD listserv (n = 108
respondents). We requested that only program direc-
tors respond to the survey, so we estimate that this rep-
resents a response rate of 68% (108 of 159 programs).
The survey questions and responses revealed a signifi-
cant discrepancy in the total number of scans required
of residents, the number of weeks the residents have
dedicated to an EUS rotation, and the means by which
resident EUS competency is assessed (see Data Supple-
ment S1, available as supporting information in the
online version of this paper). Notably, 25% of EM pro-
gram directors reported that no minimum number of
scans was required before graduation. Although the
majority of programs dedicate 3 to 4 weeks of their res-
idency curriculum to EUS, there were nearly 20% that
devote 1 to 2 weeks only. Of note, the authors do not
feel that 1 to 2 weeks is sufficient to ensure progression
in the EUS subcompetencies.

ORGANIZATION OF AN EUS RESIDENT ROTATION

This section provides a suggested framework for an
EUS rotation as a tool and guideline for program direc-
tors and EUS educators. Emphasis is placed on asyn-
chronous Web-based learning coupled with active
hands-on learning. Movement away from the traditional
passive learning with a majority of the rotation com-
posed of didactic lectures in the classroom is encour-
aged. These recommendations are based on the
experience of the writing group as well as the consen-
sus opinion of EUS resident educators in online discus-
sion groups, listservs, and published documents.’

Rotation Length

For novice sonographers in the postgraduate year
(PGY)-1 or PGY-2 years, an EUS beginner track rotation
should ideally be 4 weeks in duration. Currently,
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roughly two-thirds of EM program director respon-
dents allocate this amount of time for a rotation.

Beginner Track

EUS educators note that consideration should be made
to create a beginner and an advanced EUS education
track. Dividing residents into tracks may allow a better
educational experience for the resident and a better
ability of the educator to assess the appropriate sub-
competency progression. A focused introduction to
EUS will ensure that residents obtain the necessary
fund of knowledge and essential technical skills for self-
directed learning throughout residency. While residents
will use this training period to develop an understand-
ing of examination indications and technique, they
should finish the rotation with the understanding that
the goal of EUS education is to foster a mature integra-
tion of these newly acquired skills into routine ED
patient care (Level 1, 2, and 3 subcompetencies). A lon-
gitudinal model that schedules 2 weeks in the first year
and 2 weeks in the second year of training could offer
the benefit of clinical experience in integrating a mean-
ingful understanding of EUS. That being said, many
EUS educators recommend that the 4-week rotation
occur in the first year of training.

Advanced Track

An organized advanced track for residents in the PGY-3
or PGY-4 years should focus on fostering the incorpora-
tion of EUS into appropriate clinical scenarios during
routine patient care (Level 4 and Level 5 subcompeten-
cies). This track would offer senior residents an oppor-
tunity not only to teach the more junior residents, but
also to learn advanced EUS techniques and participate
in the quality assessment of US studies performed in
the department. Optional additional rotations, such as
senior electives, independent study, and/or research
efforts in EUS should be encouraged and may be
tailored for interested residents.

Allocation of Rotation Hours and Didactic Learning

With the increasing availability of online education for
EUS (e.g., Web-based lectures, podcasts, case-based
learning, and online tutorials), traditional didactic teach-
ing has a lot of competition. Online tools have been
demonstrated to be as effective as traditional didactic
teaching when learning US-guided procedures such as
vascular access.’® Although the evidence that asynchro-
nous EUS learning can be equal to traditional didactic
lecturing has not been proven for all applications, there
is great support for the majority of in-person EUS edu-
cation occurring at the patient’s bedside. Dynamic US
simulators or static task trainers may be acceptable
alternatives for bedside learning. Damewood et al.’®
demonstrated that image acquisition and interpretation
skills for novice physician sonographers performing the
focused assessment of sonography in trauma examina-
tion were similar whether using a multimedia simulator
or a human model. We recommend that the majority of
the in-person rotation hours be directly supervised by
attending physicians or EUS fellows (if present at the
institution) to foster the early development of proper
scanning technique. All resident US images should be
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reviewed during weekly quality assurance meetings to
ensure that timely and instructive feedback is provided
during the acquisition of these core skills.

PGY-1 residents are likely first exposed to US in a
structured fashion during the EM residency orientation
period. With increasing frequency, they will have been
exposed to US in medical school; however, the exposure
will remain variable for at least the near future. The
information covered during the orientation period
should serve as a means of standardizing knowledge
and skills among the incoming interns. The EUS rota-
tion can then build on the introductory concepts and
skills.

Timing of EUS Rotation

We suggest that the EUS rotation should be scheduled
during the PGY-1 year to ensure that residents complete
a beginner track and develop EUS skills early in their
residency training. This will allow adequate time in resi-
dency to focus on the integration of EUS into clinical
care.

Resident US Skills

The 2008 CORD consensus recommendations,” the
ACEP 2008 practice guidelines,® and consensus through
discussion forums and list-serves form the basis for the
following skills table.

Core and Advanced Skills

Core skills represent the expected minimum US applica-
tion content learned by EM residents. Advanced skills
are those specific to an EUS fellowship curriculum core
content (see Data Supplement S2, available as supporting
information in the online version of this paper). An
example of how the EUS subcompetency could be inte-
grated into the care of patients with different clinical
syndromes is demonstrated in Data Supplement S3
(available as supporting information in the online version
of this paper).

RESIDENT COMPETENCY ASSESSMENT

Meeting the ACGME Milestones for EUS in EM
requires not only resident education but also knowledge
and performance assessment. This section will focus on
the concepts of effective assessment and evaluation for
EUS competency. Residents should be prepared for
practice consistent with the EM Model for which EUS is
an integral procedural skill."”

Because of the clinical nature of EUS, the progression
of learners and the related assessment is well character-
ized by Miller’s framework or pyramid.'® This frame-
work describes a process of acquisition of knowledge,
understanding of how to apply that knowledge, applica-
tion and demonstration of that knowledge, and integra-
tion of that knowledge into practice. Each stage should
be evaluated separately and competent performance in
one area does not guarantee similar performance in
another. It is also clear that assessment of more com-
plex tasks, such as the integration of US into clinical
decision-making and patient care, cannot be assessed in
a single format, and requires multiple assessment
methods.'®1°
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The resident’s fund of knowledge, or simple fact
recall, can be assessed through the use of standardized
testing, which is a well-known, accepted, and validated
format.’® The use of essay-type questions or clinical
vignettes can evaluate the application of knowledge and
facts.?’ Standardized tests with both types of question
formats are widely available for use. Selected questions
from each content area can assess fund of knowledge,
ideally for more basic level competencies.

Higher-level assessments become more complex and
involve evaluating the effective transition from knowl-
edge recall into performance. It is at this level that com-
petency assessments can begin and learners move past
the purely cognitive elements of fact recall and on to the
application. At this level the residents demonstrate their
ability to perform and interpret EUS as they apply previ-
ously acquired knowledge.” Competency in EUS can be
assessed in several formats, including simulation environ-
ments, direct observation, and structured examinations.

Simulation has been an effective educational tool for
teaching learners the application of knowledge and skill
and can be equally effective in assessing the learner.?'2*
Another method for assessment of competency is the
objective structured clinical examination (OSCE) for-
mat.?® An OSCE consists of several stations where the
learner can be assessed as she or he performs stan-
dardized clinical tasks, which could include the use of
US phantoms and standardized patients.?*?>2% In this
type of assessment, the learner demonstrates her or his
ability and skills for the evaluator. However, it is unclear
if performance in a limited simulated clinical environ-
ment adequately predicts clinical performance.'%2”

Resident performance in the clinical setting can be
assessed through direct observation by the supervising
faculty. The benefit of direct observation is that it allows
the evaluation of the learner’s performance in true clini-
cal situations.’®?® It can be difficult to maintain stan-
dardization in scoring and evaluation with direct
observation as an assessment method.'® Direct observa-
tion is resource-intensive and has the limitation of the
Hawthorne effect if the learner is aware of the assess-
ment. Also, due to the resource-intensive nature of
direct observation, the sampling can be limited.

One method to maintain and improve the standardi-
zation of direct observation assessments is the use of a
standardized tool or checklist. These standardized direct
observation tools (SDOTs) can be developed indepen-
dently, based on a review of relevant literature or
adapted from those developed and distributed by
CORD.?%3%% Data Supplement S4 (available as supporting
information in the online version of this paper) provides
sample EUS SDOTs.

Maintenance and review of a quality assurance data-
base is an effective way to integrate self-reflection into the
learning process.?® This also provides the ability to review
learner performance in image capture and interpretation
by the use of indirect observation of images, clips, or
videos that are obtained by the learner.?®> Ongoing quality
assurance review as an assessment tool removes the simu-
lation and Hawthorne effect limitations of the OSCE and
direct observation methods. This review method also
allows continuous performance improvement and pro-
gression through the higher-level subcompetencies.

A quality assurance database also allows residents
and programs to fulfill a minimum requisite number for
graduation, i.e., 150 US examinations. The authors feel
that the number of completed US examinations is not
sufficient to imply competency or adequate perfor-
mance; other assessment methods beyond a purely
numerical evaluation are necessary.>® Because learning
curves for US can vary by learner and application, a
numerical approach can only demonstrate exposure and
opportunity to achieve competency.3'33

Achieving adequate scores in knowledge and applica-
tion of knowledge does not imply that learners have
achieved the higher-level functions of competency and
performance. And no singular assessment will be ade-
quate for all learners at all levels.3* 32 Because education
methods and learning curves for EUS can vary depend-
ing upon the environment, so too can assessment meth-
ods be customized to match learner environments.3! 33
Advanced-level performance is achieved through the
use of assessment, focused feedback, and deliberate
practice to improve.>* Assessment tool types and their
role in the milestones subcompetency are summarized
in Data Supplement S5 (available as supporting
information in the online version of this paper). Each
method of assessment requires different types of
resources. Consequently, each residency program
should evaluate the equipment, faculty time, and other
required resources to determine which combination of
assessment methods will best fit the program, learners,
faculty, and curriculum.

Data Supplement S2 represents the solicited consen-
sus opinion of the EUS community. Yet, as practice
environments and teaching styles differ, controversy
regarding designation of core versus advanced skills is
expected. Moreover, the five subcompetencies for EUS
have elicited controversy among EUS educators and the
EUS community. Since the completion of a requisite
number of US scans does not ensure a resident’s com-
petency, future iterations of the five skill levels may be
adjusted in their wording to be less focused on num-
bers. A meaningful assessment of a given resident’s
competency in EUS requires evaluation of her or his
ability to incorporate US into clinical care and rotations
other than those dedicated to US.

Meaningful EUS competency assessment requires
evaluation of the residents’ ability to incorporate US
into clinical care, and therefore a portion of this assess-
ment should be conducted on rotations not otherwise
dedicated to EUS. The EUS community and the author
group suggest a focus on methods of evaluation that
measure the ability of the EM resident to integrate EUS
into patient care and clinical decision-making, as
opposed to emphasizing the completion of a specific
number of EUS examinations. Future directions include
medical education and competency assessment research
that further delineate effective methods to evaluate resi-
dent performance in this core clinical skill.

LIMITATIONS

We recognize that the ability to structure a resident US
rotation as outlined may not be possible at all residency
programs. We also recognize that there are programs
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lacking EUS fellowship-trained faculty and/or access to
EUS fellows who may serve as resident educators. We
do, however, believe that all EM residency programs
should identify dedicated EUS faculty to organize, per-
form, and assess the progression of EM residents
through the subcompetencies for all core skills. Dedi-
cated faculty are especially necessary as proving compe-
tency across the large variety of EUS core skills creates
a burden that may otherwise be difficult to meet.

CONCLUSIONS

The Emergency Medicine Milestones Project, as a joint
initiative of the Resident Review Committee for Emer-
gency Medicine under the Accreditation Council for
Graduate Medical Education and American Board of
Emergency Medicine, has designated emergency ultra-
sound as a core competency skill for emergency medi-
cine residents. A multiorganizational committee of
residency and emergency ultrasound leaders formed to
offer updated recommendations to emergency medicine
program directors, educators, and residents. A clear
delineation of a minimum standard of emergency
ultrasound skills for the graduating emergency medicine
resident is offered, and tools to assess competency are
discussed.
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