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Abstract

Introduction Point-of-care ultrasound (POCUS) education is a requirement of graduate medical education in EM. Milestones
have been established to assess resident US competency. However, the delivery of POCUS education has not been standardized.
This study aims to evaluate the impact of implementing a longitudinal, structured POCUS curriculum during EM residency on
trainee competency and confidence.

Methods A prospective study of PGY-3 trainees before and after implementation of a novel POCUS curriculum was performed
over an 18-month period at an EM residency training program. Curriculum design included longitudinal POCUS application—
based monthly electronic content, bi-monthly residency conference sessions, and hands-on rotations. PGY-3 resident’s POCUS
knowledge was assessed with a 38-question multiple-choice and image-based exam. Further, PGY-3 residents were surveyed
regarding POCUS confidence. Survey results evaluated provider confidence, satisfaction with the novel curriculum, and overall
perception of POCUS utility scored on a 1 (low) to 5 (high) scale. Results were evaluated using an unpaired ¢ test for data
analysis.

Results Mean quiz scores of 8 pre-curriculum PGY-3 residents (84%; 95%CI 78.46—89.54) were not significantly different when
compared with 13 post-curriculum PGY-3 residents (82%; 95%CI1 77.11-86.89) (p = 0.6126). Survey results for pre-curriculum
trainees across each section were 4.13 (95%CI 3.91-4.35), 3.68 (95%CI 3.32-4.04), and 4.33 (95%CI 4.06-4.6). Results for
post-curriculum trainees trended higher for each section at 4.22 (95%CI 4.04-4.40) (p = 0.4738), 3.84 (95%CI 3.52-4.16) (p =
0.5279), and 4.49 (95%C1 4.21-4.77) (p = 0.4534).

Conclusions Implementation of a structured, longitudinal POCUS curriculum resulted in a trend towards improved trainee
confidence, satisfaction, and perception of POCUS. Future studies are needed to identify the optimal structure for POCUS
educational content delivery and competency assessment for EM resident providers.
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Introduction

The American College of Emergency Medicine (ACEP) de-
fines point-of-care ultrasound (POCUS) competency as the
ability to recognize the indications and contraindications
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when performing an ultrasound exam, the skill to acquire
POCUS images and distinguish normal anatomy from pathol-
ogy, and finally, the knowledge to incorporate POCUS find-
ings into patient care [1]. ACEP further described POCUS as
“a skill integral to the practice of emergency medicine (EM),”
resulting in the Accreditation Council for Graduate Medical
Education (ACGME) and the American Board of Emergency
Medicine (ABEM) designating POCUS as one of twenty-
three (23) EM residency competency milestones [2—6]. In
order to meet POCUS training requirements, the model cur-
riculum, including minimum education standards and ap-
proaches to competency assessment, has been published [6,
71]. Despite this, recent studies demonstrate significant varia-
tion in the method of POCUS education delivery and assess-
ment, as well as recommend the need to standardize ultra-
sound training for all EM residency programs [8—10]. Our
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study sought to assess the impact of a novel POCUS curricu-
lum, patterned after established POCUS education guidelines,
on resident POCUS confidence and competency.

Methods

This study was conducted as a prospective observational
study of post-graduate year (PGY) three residents in a
PGY 1-3 EM residency program before and after the
implementation of a longitudinal novel POCUS curricu-
lum. The study was approved by the institutional review
board.

Prior to the implementation of the novel POCUS cur-
riculum, EM resident POCUS training included bi-
annual resident conference training sessions, a required
four-week PGY-1 POCUS rotation, and an elective
PGY-2 or 3 POCUS rotation. The novel longitudinal
POCUS curriculum was implemented over an 18-
month period and involved the bi-monthly delivery of
POCUS application—based content during 2-h residency
conference didactic sessions, structured four-week re-
quired PGY-1 and elective PGY-3 POCUS rotations, a
twenty-four (24)-month POCUS pre-fellowship track,
asynchronous online content including instructional
videos, research articles, content summaries and quizzes,
rigorous POCUS image review with provider feedback,
cumulative Standardized Direct Observation Tool
(SDOT) evaluation, and core faculty training and
POCUS credentialing.

Residency conference didactic sessions consisted of an in-
troductory presentation of the POCUS topic, demonstration of

Fig. 1 Conference didactic
session
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scanning techniques, and the opportunity for individual-
proctored hands-on training with each resident provider
(Fig. 1). The structure and content of the curriculum followed
the ACEP POCUS residency training pathway guideline,
POCUS milestone, and model curriculum recommendations,
including both basic and advanced topics (Table 1) [3-7].
The impact of the novel POCUS curriculum on resident
competency was assessed through an image-based thirty-eight
(38) multiple-choice question quiz administered to PGY-3 res-
idents before and after curriculum implementation.
Additionally, a survey was also administered pre- and post-
curriculum to assess provider confidence. Survey results were
condensed into 3 sections that evaluated provider confidence,
satisfaction with the novel curriculum, and overall perception
of POCUS utility scored on a 1 (low) to 5 (high) scale. Results
were evaluated using an unpaired ¢ test for data analysis.

Results

Mean pre-curriculum quiz scores obtained from 8 of 14
(57.1%) PGY-3 residents (84%; 95%CI 78.46-89.54) who
completed the quiz were not significantly different when com-
pared with 13 of 14 (92.9%) post-curriculum PGY-3 residents
(82%; 95%CI 77.11-86.89) (p =0.6126). Survey results for
the same pre-curriculum trainees across each section were
4.13 (95%CI 3.91-4.35), 3.68 (95%Cl 3.32-4.04), and 4.33
(95%CI1 4.06-4.6). Results for post-curriculum trainees, while
not statistically significant, trended higher for each section at
4.22 (95%CI 4.04-4.40) (p =0.4738), 3.84 (95%CI 3.52—
4.16) (p=0.5279), and 4.49 (95%C1 4.21-4.77) (p = 0.4534).
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Table 1 Curriculum content by block

Table 1 (continued)

Block Application Content Block Application Content
# #
1 Physics Artifact Aortic dissection
Attenuation Deep vein Deep venous thrombosis evaluation
Doppler thrombosis lower extremity
Echogenicity Deep venous thrombosis evaluation
upper extremity and neck
Frequency . ..
7 Soft tissue and Assessment of bones and joints
Knobology loskeletal
. . musculoskeleta Assessment of muscles
Piezoelectric effect .
. Assessment of tendons and ligaments
Resolution Ab
. scess
Trauma Extended focused assessment with -
Cellulitis

sonography in trauma
Pericardial fluid
Peritoneal fluid
Pleural fluid
Pneumothorax
2 Emergent Aortic root assessment
echocardiography  Cardiac activity
:Isli:ilsﬁ(ﬁynamlc Global left ventricular function
Global right ventricular size
Inferior vena cava evaluation
Pericardial fluid
Tamponade physiology
Volume status
3 Thoracic and airway  Alveolar interstitial syndromes
Endotracheal evaluation
Pleural fluid
Pneumothorax
Urinary tract Hydronephrosis
Quantitative bladder volume
Renal parenchymal assessment

4 Intrauterine Identify fetal heart rate

pregnancy Identification of free fluid in pelvis

Identification of intrauterine pregnancy

Fetal demise
Findings of ectopic pregnancy
Molar pregnancy

Transabdominal and endocavitary
approach

5 Hepatobiliary system Cholecystitis
Cholelithiasis
Common bile duct assessment
Bowel Appendicitis
Bowel obstruction
Diverticulitis
Hernia assessment
Pediatric intussusception
Pneumoperitoneum
Pyloric stenosis

6 Abdominal aorta Abdominal aortic aneurysm

Foreign body identification
Necrotizing fasciitis
Peritonsillar abscess
Ocular Foreign body identification

Lens dislocation
Optic nerve sheath diameter
Retinal detachment
Vitreous detachment

8 Procedural guidance  Arterial access
Arthrocentesis
Central venous access
Endotracheal tube confirmation
Foreign body removal
Lumbar puncture
Pacemaker placement
Paracentesis
Pericardiocentesis
Peripheral venous access
Peritonsillar abscess drainage
Regional Anesthesia
Thoracentesis

9 Curriculum capstone Advanced topics
Career planning

Curriculum overview

Discussion

Due to continuously evolving EM resident training standards,
educators must identify and implement novel POCUS curric-
ula resulting in consistent competency outcomes [1]. While
multiple specialties have demonstrated the benefits of stan-
dardized POCUS curricula on trainee education and confi-
dence, few EM-based studies exist [11-13]. Our study sought
to describe a novel, structured POCUS curriculum and assess
its impact on EM resident education and competency.

There exists a variety of approaches to the delivery of
POCUS educational content and competency assessment.
Recommended approaches for content delivery include
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didactic classroom or conference sessions, asynchronous web-
based and textbook reading assignments, question banks, and
proctored hands-on training spread longitudinally over the
entirety of residency training. Competency assessment may
occur through review of the resident’s POCUS images during
scheduled quality assurance (QA) teaching sessions or at the
bedside, and through standardized knowledge assessments,
including Observed Structured Clinical Examinations
(OSCEs) and standardized direct observation tools (SDOTSs)
[1, 6]. Given the significant breadth of approaches to POCUS
education and competency assessment, it may be difficult for
educators to identify methods which will have the greatest
impact on their resident learners.

The longitudinal curriculum successfully maintained a
high level of POCUS competency (> 80%), while developing
a trend towards increased POCUS confidence, satisfaction,
and perception. Further, it demonstrated that an established
POCUS curriculum could be successfully expanded to meet
published guidelines without negatively impacting resident
education, which may be beneficial to EM POCUS educators
looking to update their curricula. During curriculum develop-
ment and implementation, potential future approaches to im-
proving EM POCUS education and competency assessment
were identified. Conversion of the large, residency
conference-based sessions into smaller, hands-on sessions fo-
cused by PGY group, which integrate POCUS training with
clinical scenarios and simulation cases, might allow for im-
proved content retention. Further, exchanging electronic mail
content delivery with a cloud, podcast, or website-based ap-
proach, might more closely match today’s learners approach
to content consumption and improve retention. Additionally,
annual OSCE and SDOT-based competency assessments, as
opposed to a single session prior to graduation, may allow
educators to tailor content to the individual learner and pro-
vide timely remediation. Future studies are needed to evaluate
these approaches to POCUS educational content delivery and
competency assessment.

Conclusion

Implementation of a structured, longitudinal POCUS curricu-
lum resulted in a trend towards improved trainee confidence,
satisfaction, and perception of POCUS. Future studies are
needed to identify the optimal structure for POCUS education-
al content delivery and competency assessment for EM resi-
dent providers.
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