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ABSTRACT
Objectives: 
medical field. POCUS is considered to be an ultrasound brought to the patient and 
completed by the healthcare provider, as opposed to completed by a sonographer with 
the images sent to a radiologist for interpretation. Images are acquired and analyzed in 
real-time to help guide physicians in diagnostic and therapeutic management. In our 
study, we investigated the benefit of allowing radiology residents and medical students 
to train with the Butterfly iQ+ device at home to learn how the POCUS probe works, 
become familiar with its features, and practice scanning on their own. 
Methods: Sixteen trainees participated in our study over the course of a year (14 
residents, 2 medical students). Study participants were surveyed prior to and following 
self-directed use of the device. 
Results: All participants reported that they would recommend the Butterfly iQ+ device 
to other residents and rated the device as 5/5 in terms of its use as a learning tool. A 
positive response to use of POCUS in training was observed in our study. 
Conclusion: Our findings continue to support the growing need for a hands-on ultrasound 
curriculum. They also demonstrate the effectiveness of using a mobile ultrasound device 
for self-directed learning of ultrasound principles in healthcare training.
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Introduction

phenomenon over the past decade, and its use has 
increased dramatically over this time period. POCUS 
machines have become smaller, more affordable, and 
easier to use, with some people referring to the de-
vices as “the stethoscope of the 21st century” [1,2]. 
POCUS machines have undergone advancements al-
lowing them to scan at different frequencies, have 
multiple types of transducers, and take measure-
ments. More recent developments have also included 
bi-plane scanning and spectral Doppler [1,2]. Due to 
these technological developments, ultrasounds can 
now be offered at medical sites that were previously 
unable to provide ultrasound exams [3]. 

POCUS. Emergency department and critical care phy-
sicians are those who have seen the most effective use 
of POCUS machines. These physicians have been able 
to show its usefulness as a diagnostic tool focusing on 
the chest, abdomen and proximal veins for DVT [2,4-
9]. POCUS has also been shown to be useful for pro-
cedural guidance, including peripheral and central 
vascular access, paracentesis, thoracentesis, regional 

anesthesia and lumbar punctures [2,6,7,9]. POCUS 
has been found effective in the diagnosis of musculo-
skeletal injuries, with current literature documenting 
its usefulness in diagnosing ankle, knee, and shoulder 
injuries. The benefit of using POCUS in these scenar-
ios goes beyond its high diagnostic accuracy. It also 
decreases patient exposure to ionizing radiation and 
potentially reduces time to diagnosis and treatment 
in comparison to longer exams such as Magnetic reso-
nance imaging (MRI) or Computed Tomography (CT) 
[10-15].
Large topics of discussion surrounding POCUS in-
clude training resident and attending physicians to 
become competent in it and creating a standardized 
curriculum and credentialing system. Currently, there 
are no standardized guidelines for those who wish to 
use POCUS in a clinical setting; thus, it is open for use 
by anyone. The American College of Radiology (ACR) 
however, does publish guidelines on the training and 
continued reading required to be proficient at inter-
preting ultrasound [16]. The Royal College of Physi-
cians and Surgeons as well as the American College 
of Emergency Physicians have both created formal 
guidelines regarding the training and usage of POCUS 
[16-18]. 
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2 medical students. Residents ranged from PGY-1 to 
PGY-5 while the medical students were in their fourth 
year. Three participants declined use of their feedback 
information for research purposes. The majority of 
residents used the Butterfly iQ device for 3-6 hours, 
and 50% of participants practiced using the device on 
themselves and on another person. The majority of 
participants watched 1-3 instructional videos on the 
Butterfly iQ app (Figures 1 and 2). 

All participants rated the Butterfly iQ device as 5 out of 
5 as a learning tool, and all participants indicated that 
they would recommend the device as a useful learning 
tool for other radiology residents. A PGY-3 resident re-
marked, “Love the idea of being able to trial the But-
terfly US and practice scanning on my own time sched-
ule. Great way to better conceptualize and understand 
the studies. The instructional videos are also a helpful 
asset.” A PGY-4 resident reported, “feeling much more 
confident with ultrasound”. Others expressed interest 
in using the device again and purchasing their own. A 
medical student commented on the user-friendly na-
ture of the device, “Very compact device that has many 
features packed into one probe and is very compatible 
with a phone, making it easy to use.”

Discussion
This study investigated resident and medical student 
responses to self-directed learning of POCUS using the 
Butterfly iQ+ device. The Butterfly iQ+ device has been 

Our study aims to analyze the usefulness of self-direct-
ed learning in training in POCUS. We currently have 
the Butterfly iQ+ (Guilford, CT) device available in our 
radiology department. The device is one of the new-
er technologies in POCUS and has many of the newer 
features available at this time. The machine also has a 
large bank of educational content available to the user. 
It provides videos for users of all levels, from instruc-
tions on how to use the device and adjust settings to 
videos demonstrating how to use the device to perform 
specific exams or examine certain body parts. We hope 
to find that through self-directed learning, residents 
and medical students are able to learn more about the 
capabilities of POCUS and improve their ultrasound 
skills.

Methods
This study was Institutional Review Board (IRB) ap-
proved and was conducted by surveying participants 

this study included diagnostic radiology residents at 
Loyola University Medical Center and medical students 
at Stritch School of Medicine, Loyola University Chica-
go. Consent was obtained from all participants by the 
principal investigator. Participants completed a survey 
questionnaire prior to and after use of the Butterfly iQ+ 
device (Guilford, CT). Recruitment was conducted by 
the principal investigator in the radiology department. 
Interested participants were informed about the de-
vice and the study aims and requirements. Participants 
then enrolled in the study on a voluntary basis. 
Once enrolled, participants filled out a pre-survey to 
obtain their name, gender, year of training, and con-
sent for use of their feedback information for research 
purposes. A brief written guide and video tutorial were 
made available on the use of the Butterfly iQ+ device 
and application for mobile devices. Participants uti-
lized the Butterfly iQ+ device at home and viewed in-
structional videos on their mobile device application 
at their own discretion. Upon returning the device, 
participants were given a post-survey to assess device 
usage. Length of device use, whom the device was used 
on (e.g. self, someone else, self and somebody else), 
number of instructional videos viewed on the mobile 
device application, and any technical issues were as-
sessed. Participants were also asked to rate the device 
as a learning tool on a scale of 1 to 5 (1 being poor and 
5 being excellent) and indicated whether or not they 
would recommend the device as a useful learning tool 
to other radiology residents. Data collected from this 
survey was used to analyze the usefulness of the device 
to residents and students.

Results 
There were 16 responses including 14 residents and 

Figure 1. Device usage in hours. 

Figure 2. Number of instructional videos watched by 
participants.
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ical trainees in order to increase their familiarization 
with POCUS. A pilot study by the American Society of 
Echocardiography demonstrated notable differences 
in skill and knowledge test scores before and after stu-
dents received online and in-person ultrasound train-
ing [28]. Due to the time and resource restraints asso-
ciated with creating a formal curriculum, self-directed 
learning may be a reasonable alternative for residents 
and attending physicians interested in expanding their 
practice with POCUS.

Conclusion
Despite the numerous recent developments of POCUS, 
there are still limitations to these devices, making tradi-
tional ultrasound more beneficial in certain situations. 
POCUS machines still have lower image quality than 
traditional machines. Advanced imaging techniques 
such as transthoracic echocardiogram require the 
highest image quality available to provide cardiologists 
with the most information possible to aid in diagnosis 
and management. In one study looking at patients with 
inflammatory arthritis, a cart-based ultrasound ma-
chine was able to better detect power Doppler signal 
compared to the Butterfly iQ+ device. When compar-
ing the Butterfly iQ+ device to a traditional ultrasound 
machine, no significant difference in patient evaluation 
time was noted.
Our study highlights the role of POCUS in residency 
and medical student training. The emerging need for 
ultrasound calls for improved hands-on learning in 
this modality for learners in healthcare settings. Our 
study demonstrates the positive response residents 
and medical students alike had toward use of POCUS in 
learning ultrasound.
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