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F or more than 2 decades, clinician-performed ultrasound
(CPUS) examinations have been a required component of
emergency medicine (EM) residency training programs.1,2

Due to the need for leaders in the field to develop advanced
techniques, perform scientific investigations, and manage ultra-
sound (US) programs in both academic and clinical settings, more
than 100 EM US fellowships have been established nationally since
1997.3 Many graduates of these fellowships are involved in
teaching at medical school, residency, and fellowship levels,
resulting in a high proportion working in academic settings, with
high rates of job satisfaction.4 As the utility of CPUS has become
more widely recognized, more than 50 US medical schools have
integrated US into their preclinical and clinical curricula.5 This has
resulted in many medical school graduates entering residency
programs with a substantial degree of US exposure and the
expectation that US will be an integral part of their residency
training and clinical practice. Beyond this, a recently published
expert consensus described a model for the development of
system-wide clinical US programs, which will require substantial
collaboration across specialties and departments.6

In internal medicine (IM) practice, however, CPUS (also fre-
quently referred to as point-of-care US) is less widely established.
This potentially results in the undesirable situation in which
trainees have greater specific knowledge and experience than their
supervising residents and faculty. This discrepancy is not due to a
lack of awareness of the utility of CPUS in IM, as its applications
are well described, with multiple subspecialties releasing consensus
guidelines.7–11 A needs assessment and national guideline for IM
CPUS training have been published in Canada, and the American
College of Physicians has recently released a statement on the
importance of CPUS in IM, but the development of expertise
within IM practice environments and subspecialties remains a
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considerable challenge.8,12–15 There are more than
400 IM residency programs in the United States, each
with a need for education on CPUS in the inpatient,
outpatient, and critical care settings. Although several
specialties (most notably critical care, rheumatology,
cardiology, and nephrology) are integrating US into
their fellowship training, there is a concern that sub-
specialty interest will exacerbate the dearth of skilled
users in general IM training by recruitment of US-
competent IM resident graduates into their fellowship
programs At the time of this publication, there are
only 2 IM CPUS fellowships currently available in the
US, which clearly provides inadequate throughput for
future needs.16

A Proposed Solution

The wealth of CPUS expertise in EM makes it a natu-
ral resource to tap for the initial period of developing
IM experts. Emergency medicine is responsible for
treating diseases from every single specialty and has
historically collaborated in developing specific CPUS
capacity for surgery, trauma, family medicine, pediat-
rics, and IM subspecialties. The cross-specialty nature
of EM practice means that it has evolved a multisys-
tem approach to US that is applicable for almost any
patient condition. Regardless of the clinical setting,
there will be conditions better diagnosed and man-
aged with CPUS, so many of the lessons learned from
the emergency department (ED) will be applicable.

There are, however, contrasts between the ED and
the practice settings of IM and IM subspecialties, with
differences in the patient populations, existing infra-
structure, specific clinical questions, and work flow. The
future leaders in and practitioners of IM CPUS will
require training that is tailored to the practice of
IM. We describe below our experience in creating a
combined EM/IM US fellowship in an EM setting that
has experience in developing combined specialty train-
ing programs with the medical school, pediatrics, critical
care medicine, hospitalist medicine, and nephrology.

Our Experience

Our US fellowship is not Accreditation Council for
Graduate Medical Education (ACGME) accredited,

and certification of the fellow is provided by the indi-
vidual institution. In 2016 we recruited our first IM
trained fellow (C.M.B.) to an EM US fellowship that
has been in continuous existence since 2003. The
applicant was already enrolled in a pulmonary critical
care medicine fellowship and was able to modify his
pulmonary critical care medicine fellowship training
schedule to meet the 12 months of training required
for the EM fellowship. His specific goals were to
develop the clinical, academic, administrative, and ped-
agogic skills needed for critical care practice and leader-
ship of a system-wide IM and critical care US program.
His curriculum included the elements outlined in the
EM core content of clinical US training, with deem-
phasis of certain applications (eg, musculoskeletal,
nerve blocks, and female pelvic) and commensurate
increased emphasis on others (eg, cardiac, lung, and
evaluation of shock).17 Research, administration, qual-
ity assurance, teaching, and academic research were
heavily emphasized. The curriculum was customized to
include rotations with supervised scanning time in the
intensive care unit, as well as a large amount of time in
hands-on scanning in the echocardiography suite and
image interpretation under the supervision of cardiac
sonographers. A relationship was also developed with
the Division of Cardiac Anesthesia for training in trans-
esophageal echocardiography. Reflecting CPUS educa-
tional needs at every level, the fellow developed
teaching materials and skills in a wide variety of set-
tings, including bedside proctoring, small-group teach-
ing, and formal presentations, as well as undergraduate
medical education and nontraditional training formats
such as simulation and inverted classroom sessions. At
the completion of the CPUS training program, the fel-
low was invited to take on the role of director of clini-
cal ultrasound for the Department of Medicine and has
completed an initial CPUS training program for the
entire pulmonary and critical care faculty at his institu-
tion, as well as a program of introductory CPUS for
the IM residents. Funding for the fellow during this
pilot EM/IM US training stemmed from the institu-
tional National Institutes of Health T32 training grant
in cardiopulmonary epidemiology research, which
aligned with his CPUS fellowship activities.

In 2017, the second EM/IM fellow began a
CPUS US fellowship after completion of a nephrol-
ogy fellowship. His specific goal was to develop skills
that would allow him to become expert in the CPUS
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applications relevant to nephrology, particularly car-
diac and lung US assessments of the volume status.
The curriculum was developed with his clinical service
time taking place in the emergency department obser-
vation unit (EDOU), with a high degree of exposure
to patients receiving dialysis. His clinical activities in
the EDOU funded the fellowship training using the
same model as traditional EM US fellows. He
benefited from the high prevalence of renal disease
among the general ED population and developed a
research project that focused on patients with end-
stage renal disease visiting the ED, who represent an
enormous burden of care nationally.18 The use of
lung US for assessment of fluid overload in this group
is currently entirely the domain of the bedside clini-
cian, making this fellowship the best path to studying
its efficacy in his population of interest. The fellow
received special education in large-group presenta-
tions, billing mechanisms, and volume assessment
techniques. The research project has resulted in a
number of regional and national presentations, as well
as consulting relationships with industry and policy
groups. The most updated version of the educational
curriculum provided to that fellow and current fellows
is available as supplemental content online, which was
developed in collaboration with the department of IM
and the first IM US fellow graduate of our program.

Recognizing the need to expand capacity and
develop a comprehensive, sustainable program tai-
lored to the needs of IM career physicians, a formal
partnership has been established between the Divi-
sion of Emergency Ultrasound in the ED and the
Section of Hospital Medicine. Through this collabora-
tion, a clinical service line at 1 full-time equivalent has
been created that employs IM US fellows as hospital-
ists at the academic level of instructor working 50%
clinical hours. The remaining nonclinical time is pro-
tected for didactic, hands-on, academic, and adminis-
trative training under the supervision of IM and EM
faculty. This allows for continued growth of IM clini-
cal skills in the vital first year after residency while
allowing for the development of practice patterns that
integrate the use of CPUS in an IM clinical environ-
ment. A portion of the revenue generated by the fel-
low’s clinical time is transferred to the ED as an
educational stipend to support the EM US faculty
and ED CPUS educational programs. The increased
demand for the time of the EM US faculty has thus

been balanced by increased financial support for the
ED US division and increased research collaboration
opportunities.

For the Section of Hospital Medicine, the fellows’
clinical service assists in staffing night and weekend
shifts that are traditionally difficult to staff. These
shifts have increased weight in accounting of clinical
hours, allowing the fellows’ clinical time to remain at
less than 800 hours per year. Additionally, it has
allowed for professional development among mem-
bers of their faculty and introduced novel clinical
practices that improve the quality and efficiency of
patient care. The active engagement of IM CPUS fel-
lows and faculty in research and curricular develop-
ment has increased the academic output of the
Section of Hospital Medicine. Although IM billing for
CPUS is an area of continued exploration nationally,
EM has had continually updated specialty coding and
reimbursements in place since 2001.19 This allows a
range of reimbursement options to be proactively
considered by the Department of Internal Medicine
and presents another potential avenue to justify
administrative investment in US training. In addition,
improvement of interdepartmental relationships,
channels of communication, and collaboration are
intrinsically beneficial and enhance professional rela-
tionships and morale within the institution as a
whole. The combined IM/EM fellowship has
accepted 3 IM fellows in 2018. One fellow will work
clinically in the EDOU, whereas the other 2 will enter
the hospitalist pathway outlined above.

Beyond addressing the need for CPUS training
and capacity building within IM, the arrangement has
had a variety of other beneficial effects. For the ED, the
unique skill sets and interests of the IM fellows provide
new depth and expertise to the clinical, academic, and
research missions of the department. The ED Division
of Ultrasound has also benefited by access to a large
pool of potential fellowship applicants at a time when
many ED US fellowships are struggling to fill positions.
This program has provided an opportunity for multidis-
ciplinary collaboration that extends the scope of CPUS
research to practice settings outside the ED while
increasing available providers for undergraduate medi-
cal education, resident teaching, international and
global health US projects, development of a transeso-
phageal US program, quality assurance, and increased
involvement in professional societies. This program has
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also benefitted the ED by raising its profile among
other specialties and the sense of recognition in a field
for which it has advocated for many years.

One of the most common concerns in discus-
sions about creating a US fellowship track to address
the needs of IM is ensuring a funding stream to sup-
port the fellows’ salaries and educational costs. At this
point, we have identified and used 3 pathways,
although there are probably many more:

1. A US training program integrated into an existing
ACGME-accredited IM fellowship. Although the
fellow can partially offset the costs of the EM
CPUS training by contributing to the ED in the
form of work in departmental quality assurance,
residency teaching, and research, these do not fully
offset the costs of training and supervision, so a
system to transfer funds from the fellow’s primary
department to the ED may be needed.

2. Use of the EDOU as a clinical environment in
which reimbursements for the fellow’s clinical ser-
vice cover his or her salary and educational costs. As
noted above, this provides a setting for the practice
of hospital medicine in a location close to the ED
that facilitates direct proctoring by the ED faculty.
The funding mechanism for this position is identical
to the funding model of the EM US fellows.

3. Working as a hospitalist in the Department of
Medicine, where revenues generated by clinical
service are used to support the fellow’s salary and
a stipend directly to the ED Division of CPUS
(or whatever group is providing the resources and
teaching for the fellowship curriculum).

As interest in advanced CPUS training grows
among other specialties and subspecialties, these
arrangements could serve as models in institutions
where there is a well-established and vigorous EM US
fellowship program. The EM training site should have
experience in the practice and teaching of a wide
spectrum of US applications, thereby being able to
offer training for a range of more focused specialties.
It should have a track record of autonomy in its use
of US in the clinical setting as well as experience in
administration, reimbursement, quality assurance,
education, research, and both intra- and extra-
institutional CPUS leadership. Table 1 summarizes
several of the more commonly identified barriers and
how they are addressed by our proposed solution.

Effectiveness

Although our EM/IM CPUS fellowship is still young,
there have already been measurable successes. The IM
subspecialty fellows have made numerous research pre-
sentations in national and international IM, nephrol-
ogy, pulmonary, and critical care conferences.20–26 In
our institution, the partnership has resulted in novel
collaborations with hospital medicine, cardiology, radi-
ology, and anesthesia. Faculty development for other
divisions now has an increased pool of instructors, and
the work of image review and quality assurance is
divided among a larger pool. As noted, graduates have
already found leadership positions in the field of IM
US, and the current class is being recruited. With
increasing use of US in every clinical practice domain

Table 1. Potential Barriers and Possible Solutions to a Combined EM/IM Collaborative CPUS Training Program

Barrier Proposed Solution

Insufficient expert faculty for non-EM US Formal partnership with existing emergency US fellowships for educational
resources, clinical experience, infrastructure, and expert faculty

Imperfect overlap between emergency US techniques and
applications and those of other specialties

Collaborative fellowship curriculum development with experienced EM faculty
and non-EM faculty to tailor skill development and education to IM needs

Funding for non-ACGME fellows wishing to pursue a
yearlong US fellowship

Creation of service lines to staff IM shifts (eg, difficult-to-fill hospitalist shifts
and EDOU) with US fellows

Funding for US fellowship faculty to mentor an increased
number of fellows

Financial transfer from service lines employing US fellows to support protected
time for faculty of the US fellowship.

Limited CPUS research in many IM settings. EM CPUS faculty and other specialties collaborate in designing and
implementing CPUS research in IM

Lack of infrastructure for CPUS examinations outside the ED Expertise in machine purchasing and management, quality assurance
solutions, reimbursement, administrative issues, and educational resources
shared as a part of a formal partnership
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and the likelihood of widespread use of US at the bed-
side and point of care in the near future, the need for
advanced CPUS training for general internists and IM
subspecialties is likely to grow.

Costs

The primary costs of training are described above and
are dominated by the educational and administrative
time of the program leadership. Additional costs relat-
ing to equipment purchases will be site specific,
although our experience is that US machines are
increasingly common in both inpatient and outpatient
units. During the development of this pathway, there
was concern that formalizing this advanced training
would be used as a barrier to CPUS use by non–fellow-
ship-trained IM clinicians. In our experience, however,
the opposite effect is observed, as the fellows serve as
ambassadors and demonstrate the clinical utility of
CPUS to faculty within their subspecialties. The incor-
poration of this CPUS into IM programs actually has
the potential for hidden savings, as application of CPUS
has been shown to decrease unnecessary imaging and
complication rates from invasive procedures.27,28

Alternatives

The collaborative arrangement described in this article is
not possible in every institution, so it is important to
explore other possible paths. One possibility is to incor-
porate CPUS into preexisting graduate medical educa-
tion curricula instead of developing a separate
fellowship. This potentially allows a more focused and
specialized skill set to be developed, without requiring
exposure to examinations and skills that might be out-
side the traditional scope of practice for a given specialty.
For many programs, however, the primary barrier to this
method is identifying a champion with the expertise
required and protected time to develop that curriculum
and monitor its implementation. Our experience is that
this is the ideal role for a graduate of a CPUS fellowship,
which imparts ability in educational methods and curric-
ular development in addition to clinical US skill.

Another possibility is to adopt a watchful waiting
strategy, as graduates from medical school enter resi-
dency with increasing levels of competence in CPUS.

Ultimately, this may lead to a generational shift as
these trainees incorporate US into medical practice
during residency. Although this default strategy is
effectively being used across the country, it conflicts
with most accepted tenets of postgraduate medical
education by effectively abdicating the role of faculty
in teaching optimal clinical practice. Most impor-
tantly, during the transitional generations, there is
insufficient expert oversight for trainees making clini-
cal decisions, resulting in vulnerability to misapplica-
tion or misinterpretation of US, which could cause
clinical harm. Even after this vulnerable transition
time, the experience in EM suggests that there will be
a continued need for those with more advanced train-
ing in CPUS to be educators, administrators, scien-
tists, and leaders within IM.

Two other IM CPUS fellowships exist and have
already begun to produce leaders in the field.16 The
University of South Carolina started their primary care
ultrasound fellowship in 2011, with the stated aim of
stimulating incorporation of point-of-care US across
primary care specialty training. The second IM CPUS
program started in 2016 at the Oregon Health and Sci-
ence University. Following the EM CPUS fellowship
model, these programs use a combination of didactics
and hands-on scanning, including opportunities for
supervised scanning with EM faculty. The Oregon
Health and Science University and University of South
Caroline fellowships, however, are independent entities
from the EM US fellowships in their respective institu-
tions, in contrast to the combined fellowship described
here. The relative advantages to an independent fellow-
ship include the opportunity to more directly focus on
the needs of primary care physicians and hospitalists.
The drawback, as previously noted, is the requirement
of the availability of sufficient CPUS faculty within the
specialty. This was one of the original drivers for the
combined EM/IM fellowship within our institution.
Furthermore, the established research and educational
infrastructure of the EM US fellowship became imme-
diately incorporated into the new IM fellowship with-
out the time required to build local IM expertise.

Conclusions

There is a clear need to train the next generation of
practitioners and leaders in CPUS for IM and the
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medicine subspecialties. Although not currently a
required part of the ACGME competency guidelines
for IM residency, CPUS is clearly becoming more
heavily integrated into IM clinical practice globally.
The American Board of Medical Specialties has
announced that CPUS will likely be granted status as
a designated focused practice, which will likely require
experts to provide assessments and education for
trainees from multiple specialties seeking that desig-
nated focused practice. Starting in 2018, most of the
EM CPUS fellowships are enrolled in the national
residency match program, which provides a mecha-
nism for matching IM applicants to available posi-
tions. Underlying the formation of the program
described in this article is the belief that the expertise
and mechanisms that have been developed in the spe-
cialty of EM will be broadly applicable in the training
of future leaders of CPUS in other specialties.
Although only in its third year, it appears that this
model can provide an educational pathway that is of
the highest standards while providing a flexible, per-
sonalized, and rewarding experience. Three possible
funding pathways for IM fellows have been identified.
There may be other alternative methods to deliver
training for IM and other specialties. It is to be seen
whether this model will be feasible and effective in
other institutions.
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