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INTRODUCTION
Paul Atkinson (@eccucourse)

We continue our series of debate-style editorials with
the topic of point-of-care ultrasound (PoCUS). The debate
series provides CFEM readers with the opportunity to
hear differing perspectives on topics pertinent to the
practice of emergency medicine. The debaters have been
allocated opposing arguments on topics where there is
some controversy or perhaps scientific equipoise.

“Ultrasound is the new stethoscope,” we hear from
those who promote the use of PoCUS at the bedside.
The use of PoCUS is increasing in many medical spe-
cialties, including emergency medicine. But does it
benefit patient care? Does it improve outcomes? Or is
PoCUS simply another tool in the increasingly complex
path to diagnosis faced by patients and physicians?
Should today’s medical students consign their stetho-
scopes to the archive of historical artefacts, replacing
them with handheld ultrasound devices? Or is PoCUS
just a passing fad, where new technology promises
much but fails to deliver any measurable benefit? Have
we reached the point where all physicians practicing
modern emergency medicine must demonstrate com-
petency in PoCUS? Or should it remain an optional
adjunct for those interested in what it adds to their
clinical practice?

Drs. Paul Olszynski and Jordan Chenkin make the
argument that PoCUS should now be considered a core
competency expectation for all physicians practicing
emergency medicine; with Drs. Daniel J. Kim and Greg

Hall, responding to warn us that the evidence and
infrastructure supporting PoCUS have not yet reached
that tipping point.

Readers can follow the debate on Tuwitter and vote for
either perspective, by going to @ CfEMonline or by searching
#CFEMdebate.

#POCUS — IMPROVED ACCURACY, OUTCOMES, AND
EFFICIENCY IN EMERGENCY CARE

For: Paul Olszynski (@0IszynskiP) and Jordan Chenkin
(@POCUS_Toronto)

With steadily improving portability, accessibility and
technology, PoCUS stands to become the most
important advance in bedside care in a century. Emer-
gency medicine is at the forefront of this evolution,
with both the Canadian Association of Emergency
Physicians (CAEP) and the American College of
Emergency Physicians (ACEP) publishing guidelines
that include over 20 indications for PoCUS use in
emergency care. Despite this, questions remain as to
whether all emergency physicians (EPs) should be
expected to be competent in PoCUS. We argue that the
associated positive impacts on clinical assessment,
patient outcomes, and system efficiencies make PoCUS
a “must-have” skill for all EPs.

Historically, the clinical assessment of patients has
been limited to an analysis of information acquired by
performing a detailed history of illness, then refined by
physical examination providing approximations or
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indirect measurements of underlying pathophysiologic
processes. The physical examination (including earlier
uses of sound waves such as auscultation and percus-
sion) was performed with the hope that findings might
help confirm or refute the initial suspected diagnoses.
Much has changed since the traditional clinical exam-
ination was first developed (think evidence-guided
medicine and smartphones). We now know that many
physical exam findings represent “guesstimates,” leaving
clinicians with little usable, new information about their
patients, and falling far short of meaningful contribu-
tion to the diagnosis (or knowing which patients
warrant further investigations, or how to proceed
when time is of the essence). For example, physical
examination findings can be unreliable in patients with
suspected pneumonia, deep venous thrombosis (DV'T),
abdominal aortic aneurysm (AAA), and complicated
skin infection, and often fail to reliably determine the
correct etiology.! In contrast, meta-analyses examining
the reliability of PoCUS findings for these same con-
ditions report substantially more robust results, with
sensitivities and specificities for pneumonia at 88% and
86%7 DVT at 95% and 96%*; AAA at 99% and 98%;
and complicated skin infection at 97% and 83%,
respectively.” When these are integrated into the clin-
ician’s overall clinical impression the PoCUS findings
meaningfully impact the probability of several condi-
tions, thus greatly increasing diagnostic accuracy and
the value of the bedside clinical assessment.

In addition to improving diagnostic accuracy,
PoCUS can have a direct impact on emergency
department (ED) patient outcomes. By arriving at a
diagnosis at the bedside, definitive treatment decisions
can be made promptly. The use of PoCUS can also
reduce unnecessary testing and allow a safer patient
discharge from the ED. A prime example of how
PoCUS can impact outcomes can be found in patients
with ruptured AAA. Most affected patients are not
aware that they have an AAA until it ruptures. When
this occurs, time is of the essence because rapid diag-
nosis and early surgical management reduce mortality.®
The use of PoCUS in patients with suspected AAA
rupture allows the diagnosis to be made in minutes and
facilitates an immediate surgical consultation. One
study found that the diagnosis of ruptured AAA could
be made in less than 6 minutes of arrival in the ED
using PoCUS, compared with 83 minutes without
PoCUS.” In that study, the use of PoCUS was

associated with a total time to the operating room of
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12 minutes compared with 90 minutes without PoCUS,
and a reduced mortality rate of 40% compared
with 72%.

"The use of PoCUS can also have a significant impact
on the outcomes of trauma patients by expediting
definitive surgical management. In a retrospective
review of 49 patients with penetrating cardiac injury,
patients who underwent a PoCUS exam had a shorter
time to diagnosis and disposition to the operating room
(15.5 v. 42.4 minutes), improved neurologic outcomes,
and a higher survival rate (100% v. 57.1%).® In a ran-
domized controlled trial of 262 blunt and penetrating
trauma patients, the use of PoOCUS reduced the time to
operative care by 64% from 166 to 57 minutes.’

PoCUS can also have a significant impact on the care
of patients with a possible ectopic pregnancy. EPs who
are able to definitively identify an intrauterine preg-
nancy can make safer discharge decisions. In a retro-
spective review, the use of a PoCUS protocol was
associated with a reduced rate of discharging patients
with an ectopic pregnancy, and a reduced rate of sub-
sequent rupture.’” In a retrospective study of patients
with a ruptured ectopic pregnancy, the use of PoCUS
was associated with a faster time to diagnosis
(58 v. 197 minutes), and faster time to operative
management (11 v. 322 minutes).""

With improved diagnostic accuracy and evidence of
improved patient outcomes, it comes as no surprise that
there is also a growing body of evidence demonstrating
a net positive impact on healthcare efficiency and costs.
Several emergency PoCUS applications have been
associated with decreased costs of care. Recent studies
on the econometric impact of PoCUS on medical and
critical care wards'*'? show similarly impressive cost
savings in the delivery of care. Of note, these economic
benefits are borne out relatively quickly, typically
within 1 year after the purchase of equipment and
integration of PoCUS into routine care.

PoCUS is now widely considered essential to the
practice of emergency medicine. It has been almost
20 years since CAEP first issued a position statement
supporting the availability of focused ultrasound
24 hours per day in the ED, and nearly 10 years
since both the Royal College and College of Family
Physicians in Canada included ultrasound as a core
competency in their emergency medicine training
standards. Countless studies have demonstrated PoCUS
to be a versatile, learnable, and safe skill that has a
meaningful impact on all levels of patient care — from
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improved diagnostic accuracy to better patient
outcomes and increased system efficiency. The time has
come for us to expect all EPs to have basic competence
in PoCUS and to incorporate it into their practice.

#POCUS — INADEQUATE ACCESS, TRAINING, AND
EVIDENCE TO SUPPORT MANDATORY COMPETENCE

Against: Daniel J. Kim (@dan___kim) and Greg Hall
(@fullcode93)

It is both dangerous and premature to insist that all
physicians practicing emergency medicine in Canada
must demonstrate competency in the use of PoCUS.
Such a demand, along with a lack of access to equip-
ment, supplies, training, and high-level evidence to
support beneficial patient-centred outcomes, risks
causing harm. Being required to perform PoCUS fails
to recognize the varying practice patterns, training, and
resources available to the broad assortment of EDs that
currently serve the Canadian population.

A great lesson can be learned from the history of
laparoscopic and minimally invasive surgery. “Video
endoscopy was considered an overnight surgical sensation
that was 75 years in the making.”'* There was a very steep
learning curve as well as higher complication rates versus
the traditional open approaches of that era. The devel-
opment of improved video technology and techniques was
required before laparoscopic surgery could be proven to
be of benefit to the patient. If all surgeons were expected
to be competent in laparoscopic surgery in the early stages
of its development, significant harm would have been
introduced to the population.

Likewise, insisting that all EPs require competency in
PoCUS when the technology is still rapidly evolving,
the accessibility to the appropriate equipment still
lacking, and the quality assurance mechanisms absent in
all but a few academic centers, is courting disaster by
replacing current practice with untested or under-
trained PoCUS-based practice.

To designate PoCUS as a core emergency medicine
competency, there should be high quality evidence to
support this proposal. However, the majority of current
PoCUS research is methodologically weak, does not
demonstrate clear benefit in patient-oriented outcomes,
and, in some cases, actually shows potential harm.

Focused assessment with sonography in trauma

(FAST) is considered a key application in both
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Canadian and American emergency medicine PoCUS
guidelines.'”'® However, a Cochrane review of the use
of FAST in blunt abdominal trauma revealed that there
was no mortality benefit.'” A recent pediatric study
investigated the use of FAST in hemodynamically
stable children who sustained blunt torso trauma. FAST
did not improve clinical care, and there was no effect on
ED length of stay or rates of missed intra-abdominal
injuries.'®

Studies of lung ultrasound similarly do not demon-
strate any clear patient benefit. A clinical trial of
patients presenting with respiratory symptoms rando-
mized patients to a usual care group and a PoCUS
protocol group involving an ultrasound of the heart,
lungs, and deep veins. Although more patients in the
PoCUS group had a correct presumptive diagnosis
4 hours into their ED stay, there was no difference in
hospital length of stay or mortality. Even more con-
cerning, the ultrasound group discovered additional
pathology that led to increased downstream testing
and interventions, yet showed no improvement in
mortality."”

Another lung ultrasound study found that using
PoCUS reduced the use of chest X-rays in pediatric
patients with suspected pneumonia. However, it
increased the number of patients diagnosed with
pneumonia and treated with antibiotics with no differ-
ence in clinical outcomes.’® In other words, PoCUS can
lead to an over-diagnosis and interventions that do not
provide benefit and may expose patients to harm.

While PoCUS has been promoted as being of
particular utility in cardiac arrest, its use has led to
unintended consequences. A recent study of PoCUS in
cardiac arrest revealed that the use of PoCUS was
associated with significantly longer pulse checks. The
mean duration of pulse checks in the PoCUS group was
21 seconds compared with 13 seconds in the non-
PoCUS group.”! This is concerning because current
resuscitation guidelines emphasize the importance of
the delivery of high quality chest compressions with
minimal interruption.

In addition to the lack of compelling evidence, there
is the practical issue of limited access to adequate
equipment, training, support, and maintenance of skills.
PoCUS is an operator-dependent skill requiring sig-
nificant practice to acquire and maintain proficiency.*?
Practice requires access to appropriate equipment and
supportive infrastructure, which is lacking in many
hospitals. These problems are amplified in rural EDs.
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For example, 39% of rural Ontario physicians report
not having an ultrasound machine available in the ED,
and 56% report not knowing how to perform PoCUS.
In rural Newfoundland and Labrador, only 4% of small
EDs report having an ultrasound machine.*”

Our informal survey of approximately 1000 Canadian
physicians who had participated in a PoCUS training
course listed access to ultrasound equipment as one of the
most important barriers to adopting it into practice. To
insist that all EPs should be competent in skills, without
provision of the tools required to develop or maintain
such skills, is nonsensical. It would be comparable to
expecting a teenager to become a proficient driver
without giving him or her access to a car.

Access to appropriate training for currently practi-
cing physicians is another reason for concern. To
achieve competency in many of the PoCUS applica-
tions considered fundamental to emergency medicine
requires a great deal of supervised practice and
instruction.”” Beyond introductory courses, there are
very few programs outside of fellowships that provide
this supervision. Cost and geographic barriers preclude
many community and rural EPs from being able to
access these programs. For remote practices, the com-
bined costs of a course and travel can be prohibitive,
making the achievement of PoCUS competence even
more challenging and unfeasible.

Around half of the physicians who staff Canadian
EDs are family physicians who do not have specific
emergency medicine certification, and this is particu-
larly true of the majority of physicians who provide
emergency care in remote and rural settings.”* In
addition, there is a lack of PoCUS training in residency
for family physicians who staff the majority of EDs
across Canada. Very few family medicine residencies
offer exposure to PoCUS, and almost none provide the
amount of practice and training required to practice
independently. There is no mention of PoCUS skills
in the core family medicine curriculum and training
objectives.”> So how can we even begin to suggest that
all EPs should be competent in PoCUS, if we continue
to train most of them through programs that com-
pletely ignore this requirement?

If PoCUS is to become an important core compe-
tency, we would expect all emergency medicine resi-
dency programs to deliver PoCUS training that is
standardized in scope. However, the reality is that
amongst Canadian emergency medicine training
programs, there is “considerable heterogeneity in the
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scope of ultrasound training, curricula, and determina-
tion of proficiency.”*¢ It is only within the past year that
CAEP’s Emergency Ultrasound Committee released a
report listing recommended applications for a core
PoCUS curriculum.**

As useful and practice-changing as PoCUS can be for
physicians and their patients, we are not yet ready to
declare that all physicians must be competent in per-
forming ultrasound in their emergency medicine prac-
tice environments. It makes more sense to declare that
the management of particular conditions or perfor-
mance of certain procedures in a specific environment
should be supported by the use of PoCUS. Those who
wish to engage in such clinical activities would then be
obliged
to acquire and demonstrate competency in ultrasound.

Until we have the evidence to support improved
clinical outcomes, the training and equipment to
develop proficiency in its application, and the infra-
structure to ensure maintenance of competency and
quality assurance, PoCUS remains a useful tool for
some but not all physicians in emergency medicine.

Keywords: competency, point-of-care ultrasound, standards
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