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ABSTRACT
Due to the COVID-19 pandemic, in-person educational activities for emergency medicine (EM) residents were
suspended. As a result, we developed a virtual point-of-care ultrasound (POCUS) course for incoming EM interns
consisting of online didactics and faculty-proctored hands-on scan sessions utilizing a video conferencing
platform and a handheld smartphone-compatible ultrasound transducer. Learners found the course to be effective
in improving their POCUS knowledge and scanning skills. Feedback obtained from this course will allow us to
improve future virtual courses.

A mainstay of point-of-care ultrasound (POCUS)
education for emergency medicine (EM) residents

is an introductory course consisting of didactics and
faculty-guided hands-on scan sessions.1–3 Precepted
hands-on practice is critical for clinicians in developing
competence in emergency ultrasound (EUS). Limita-
tions placed on in-person educational activities due to
the COVID-19 pandemic have had a particularly pro-
found effect on this aspect of ultrasound education. In
a recently published consensus document describing
pandemic-related modifications in ultrasound educa-
tion, national ultrasound education leaders recom-
mended the use of handheld portable ultrasound
devices to provide EM residents with increased scan-
ning experience outside of the clinical setting.4 Align-
ing with this recommendation, we developed a virtual
emergency ultrasound course for EM interns using a
teleconferencing platform and smartphone-compatible
ultrasound devices.

EXPLANATION

We hosted the course utilizing a video conferencing
platform (Zoom Video Communications, Inc., San
Francisco, CA) for 12 EM interns. Eight EM

advanced practice provider residents and two pediatric
EM fellows also enrolled in the course. Before the
course, learners were divided into pairs. EM interns
were paired with each other. As social distancing
guidelines prohibited large-group gatherings at the hos-
pital, each pair participated in the course from one
pair member’s residence. During the course, learners
viewed live online lectures and scanned each other
using a smartphone-compatible ultrasound transducer
(Butterfly Network, Inc., Guilford, CT).
All course faculty members were emergency ultra-

sound fellowship trained or credentialed as registered
diagnostic medical sonographers. During the course,
faculty delivered lectures reviewing core POCUS
applications. Small-group breakout sessions followed
lectures throughout the course. During these ses-
sions, faculty members were each assigned to two
pairs of learners. Over Zoom, faculty viewed each
learner scanning his/her course partner. Learners
were instructed to position their cameras so that
faculty could view simultaneously transducer place-
ment and the smartphone screen showing ultra-
sound images (Figure 1). Faculty provided feedback
on scanning technique and adequacy of obtained
views.
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DESCRIPTION

Ten interns responded to a postcourse survey. On a
5-point Likert scale (ranging from “not at all effective”
to “extremely effective”), eight learners rated the
hands-on portion of the course “very effective” or “ex-
tremely effective.” On a 4-point Likert scale (ranging
from “strongly disagree” to “strongly agree”), 90% and
80% of respondents strongly agreed that the course
improved their POCUS fund of knowledge and
POCUS scanning skills, respectively. When asked to
choose a substitute for in-person scan sessions should
COVID-19 restrictions continue, all respondents
chose hands-on scanning with Zoom faculty guidance
over ultrasound simulators and instructional videos.
During the course, we found that using the Zoom

“share screen” option on the phone connected to the
transducer while maintaining a laptop camera directed
at the learner being scanned allowed for better visual-
ization of both probe position and resulting images
(Figure 2). For future courses, utilizing Butterfly’s tele-
medicine option may also improve virtual scan ses-
sions.
Faculty found that because teaching POCUS skills

virtually precludes physically guiding a learner’s hand
in probe placement and movement, a higher level of
expertise is required to teach these skills over Zoom.
Reviewing standard terms used to describe transducer
manipulation before the course would have been use-
ful in guiding learners as they scanned their partners.
Preventing faculty from steering a learner’s hand was
an unexpected benefit of the virtual course as this

forced learners to incorporate verbal and somatosen-
sory feedback in adjusting their probes, which may be
more effective in psychomotor skill development.5–7

For future courses, having faculty employ hands-off
modeling during scan sessions may further enhance
EUS skill acquisition. In this teaching technique
described by Gottlieb,8 the instructor models probe
placement and adjustment in real time as the learner
scans his/her model.
This virtual POCUS course was well received by

learners. We believe that this is an effective method of
providing EUS education if COVID-19 restrictions on
medical education continue. Insight gained from the

Figure 1. In this screenshot from the course, one learner scans his
partner with a handheld ultrasound device while showing both probe
position and the resulting ultrasound image on his smartphone
screen to the camera.

(A)

(B)

Figure 2. Utilizing the Zoom share screen option on the learner’s
smartphone may aid faculty in better visualizing the learner’s ultra-
sound images. (A) The learner’s computer camera is directed at the
ultrasound probe to show probe position. (B) The ultrasound
instructor’s Zoom meeting display shows both probe position and
the learner’s smartphone screen with the resulting ultrasound
image.
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first iteration of this course will aid us in optimizing
future courses.
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