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Abstract

Background: Due to the COVID-19 pandemic, in-
person physician shadowing has been restricted at
many medical schools throughout Canada. We
sought to address this gap by introducing a novel
virtual shadowing experience to expose medical
students to surgical specialties, and to assess
possible improvements in the quality of delivering
medical education. Methods: In compliance with
the  Health  Insurance  Portability  and
Accountability Act, two cameras were placed in an
operating room to stream surgical procedures live
to medical students. A survey was then distributed
after the shadowing experience. Results: Ten
medical students attended the 2.5-hour virtual
surgical shadowing experience and nine provided
feedback through a survey. The survey consisted of
six Likert scale questions and two short-answer
questions. Participants scored an average of
4.6+0.52 for the technology being conducive to

their learning; 4.7+0.50 that the session met their
learning objectives; and 4.8+0.44 regarding the
knowledge and skills gained being useful for
clerkship. Areas of improvement included
improved camera quality (n=3) and the provision
of case information prior to the sessions (n=4).
Discussion: The virtual surgical shadowing
program enabled students to effectively and
reliably observe surgical procedures in real time,
whilst engaging and communicating with the
surgeons.  Encouraging  survey  responses
demonstrated the positive potential for future
iterations of similar observerships in other surgical
specialties, and as a means of improved medical
education. Conclusion: Virtual surgical shadowing
is a promising and innovative solution to
limitations of in-person observerships, providing a
secure and accessible way for medical students to
explore surgical specialties.
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Introduction

The COVID-19 pandemic led to major changes to
education for Canadian medical students, limiting
in-person teaching and hospital access for students
in their pre-clerkship years.! During this time, an
increasing number of schools opted for virtual
learning, leading medical students to report
subjective reductions in the quality of their medical
education, with 58% having noted that virtual
teaching is both less efficient and inferior to in-
person classes.?
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One notable educational challenge during the
pandemic was imposed limitations on in-person
clinical shadowing. Physician shadowing represents
an important component of pre-clerkship studies.’
Shadowing provides students with a unique
opportunity for direct career exploration,
networking, improvement of students’ diagnostic
acumen, and development of bedside manner,
which helps prepare students with practical
knowledge for their clinical clerkship. '3

At the University of Toronto, there were no virtual
shadowing experience that allowed students to
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observe surgical operations in real-time, an
experience that would help inform students’
decision to pursue a surgical specialty. To help
bridge this gap, our study aimed to: 1) generate and
pilot a virtual surgical shadowing experience for
pre-clerkship medical students; 2) evaluate whether
this program could be used to meet students’
observership learning objectives; 3) utilize virtual
teaching in a surgical setting to help prepare
students for their clerkship studies; and 4) evaluate
the efficacy of live video-conferencing technology
to capture surgical procedures. In this study, we
present one of the first uses of surgical
livestreaming as a source of virtual shadowing for
medical students amidst COVID-19 restrictions,
which may be adapted to supplement medical
school curriculum permanently.

Methods

Technology

In compliance with the Health Insurance Portability
and Accountability Act, two video cameras were
placed in an operating room at Queensway site of
Trillium Health Partners (THP) in Etobicoke,
Canada. One stationary video camera allowed
surgeons to directly interact with students, while the
second camera was attached to a mobile surgical
light, and was used to capture the surgical
procedures. The procedures were streamed live,
through Zoom for Healthcare, and were not
recorded—to maximize patient privacy and
replicate a true observership experience.

Patient Participation

No financial incentives were provided to patients
for their involvement. Patients were asked to
complete a Live Streaming of Surgical Procedure
Patient Consent Form. Patients were given the
opportunity to withdraw at any time and made
aware that declining to participate would have no
impact on their level of care.

Student Participation

First- and second-year University of Toronto
medical students were given the opportunity to
engage in the virtual shadowing program, with a
maximum of five students per shadowing session.
Students were required to sign a confidentiality
agreement and review privacy training slides prior
to the session.

Session Content and Organization
Two sessions were organized, each including
procedures for commonly presenting plastic surgery

cases, such as skin cancer resections with
subsequent flap reconstruction, and carpal tunnel
release  surgeries. Each  session included
approximately five separate cases, separated by
question-and-answer periods with the team.

Session Survey

To evaluate the impact of this novel initiative, a
survey (SurveyMonkey®) was distributed to
students. The anonymous survey consisted of two
components: 1) six five-point Likert-type scale
responses which ranged from strongly disagree to
strongly agree; and 2) open-ended questions for
areas of improvement, and an opportunity for
students to add additional comments.

Data Analysis

Data was exported from SurveyMonkey® to
Microsoft ~ Excel  (Version 2207  Build
16.0.15427.20182). Descriptive statistics were
employed within Microsoft Excel to analyze the
data.

Results

Generation of a Virtual Surgical Shadowing
Program

Zoom for Healthcare was utilized, and webcams
were connected to separate computers, which would
allow students to view both camera angles at the
same time. During the session, students were
instructed to keep their cameras on, ensuring that no
one other than the pre-approved individuals were
observing the procedures.

A total of ten students participated in the pilot
virtual surgical shadowing experience. Each session
included five students and lasted approximately 2.5
hours.

Program Learning Outcomes and Preparation
for Clerkship

Likert-type questions were used to evaluate the
students’ experience (Table 1). Nine students (n=9)
responded to the survey. Overall, participants felt
that their observership learning objectives were met
throughout the session, rating an average of 4.57
+0.47 on the 5-point Likert scale. Students also felt
that the knowledge and skills they gained from this
experience would be useful during the clerkship
component of medical school (4.78+0.42) and every
student felt that the preceptors enhanced their
learning (50+0).
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Feedback on the Use of Videoconferencing
Software and Program Organization

Students scored the 2.5--hour time component of
the teaching experience at 4.78+0.42. When asked
whether the technological platform was conducive
to their learning, students scored an average of
4.56+0.5.

Eight students provided responses to the open-
ended question about areas of improvement for the
program (Table 2). The two areas for improvement
included improved camera equipment/angles and
the provision of case information prior to the
program.

Discussion

Streaming technology has been utilized worldwide
to facilitate surgical education, but the utilization of
this technique for surgical shadowing is so far low,
and the utility of surgical livestreaming is yet to be
widely accepted.®® As a result, we feel that our
study presents an important solution to limitations
of in-person learning, both in the context of
COVID-19, but also as a means to improve medical
education in low-resource settings.

Ultimately, two separate shadowing sessions were
run, and the efficacy of the sessions was reflected in
students” positive survey responses, scoring our
questions highly in the context of learning
objectives, shadowing experience, and experience
with the technology.

Individualized student feedback identified two
noted areas for improvement: 1) the provision of
case information prior to the session; and 2)

Table 1: Students’ experiences to the virtual surgical
shadowing program pilot

Question Mean+SD
My learning objectives of the observership 4.67+0 47
experience were met
The knowledge and skills I gained from this

. - : . 4.78+0.42
experience will be useful during my clerkship year
I felt engaged throughout the experience 4.89+0.31
My learning was enhanced by the information

540

shared by the preceptor
I found the timing and length of the experience to be 47840 42
effective
I found the technology/platform used for this 4.56-0.50

experience was conducive to my learning

Each question used Likert-type questions with ratings from strongly disagree (1)
to strongly agree (5). Mean Likert scores are shown+SD. SD: Standard deviation

improvements in camera quality/positioning. In our
pilot, patients were consented on the day of the
procedure, which prevented the organizers from
distributing patient information to the observership
attendees. To address this issue, prospective patients
could have been consented -earlier—allowing
students to prepare prior to the sessions.

The second area of feedback included improved
camera quality and angles. In our study, two
separate webcams were used, each transmitting
video at the same time. Certain procedures, such as
carpal tunnel release surgeries, presented specific
video difficulties, as they are performed through
small incisions and require narrow fields of view to
complete. Additionally, in our pilot, the surgical
lights were often too bright for the exposure settings
of our cameras. An alternative solution could
include the use of a fixed DSLR or mirrorless
camera with the ability to adjust exposure directly
on the device.

Within the literature, video quality has been noted to
be one of the most common barriers to effectively
implementing surgical streaming technology.®
Various forms of video capture have been used in
practice, including smart glasses like Google Glass
as well as GoPro cameras.® Smart glasses best
replicate the surgeon’s perspective within the
procedure, but image quality is often dependent on
the speed of the user’s network and the inherent

Table 2: Themed responses with examples for positive
feedback and areas of improvement for the virtual surgical
shadowing program

Areas of improvement Positive student feedback

Improved camera setup

“...the resolution of the

overhead camera made it

difficult to see the details”

“Possibly a better camera” “...this was a great experience”
“Camera angles and zoom” “...got me excited for my

Case details prior to the session Plastics sub-rotation... “staff
“Perhaps a little bit more were so friendly and engaging”
information about the patient’s  ---this was my first direct
condition/indications for exposure to shadowing surgery
surgery... knowing what and I felt very engaged in each
procedures we were going to of the sessions... has made me
observe beforehand” even more excited to explore
“_..it would be beneficial to  the surgical specialties”

have an idea about the cases “Overall great experience”
before the session” “....I hope all students can
«_..ability to read up on the ~ attend”

type of cases we would see

beforehand”

“...details of the case before

the session”
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quality of the camera.® Additionally, battery life and
lighting are generally poor in these cameras.® GoPro
cameras have also been utilized to capture surgeries
as they offer high video quality, but they may also
experience battery drain.’

Although our virtual shadowing initiative occurred
as a result of the COVID-19 pandemic, we feel that
there are several important ongoing implications of
virtual surgical education for medical students. This
technology could be utilized to provide shadowing
experiences for students in settings where specific
surgical specialties are not offered, as well as to
facilitate global surgical education initiatives to
medical students, and residents in lower resource
settings. Similar programs have been created and
tested, such as one described by McCullough et al.,
to stream surgical procedures in Mozambique to a
plastic surgeon in the United States.'” Thus, as a
purely educational tool, this technology has shown
promising results in global surgical education
initiatives, and we feel our approach could help both
supplement medical education locally and bolster
global access to surgical education.

Limitations

Limitations of our shadowing model include the
limited number of students per shadowing
experience as well as the challenge of coordinating
the high staffing requirements necessary for this
program. In future iterations of this program, we
believe we could include one to two medical student
volunteers available to help prepare the patients and
facilitate the technological component of the
shadowing experience to help reduce costs and
improve efficiency.

Conclusion

To overcome in-person limitations stemming from
the COVID-19 pandemic, our pilot project allowed
students to shadow plastic surgeons and observe
common surgical procedures in a virtual setting.
Through survey responses, students confirmed that
our virtual surgical shadowing initiative provided
an engaging and educational experience that met
their learning objectives. As a result, we feel that
virtual surgical shadowing represents a promising
and innovative solution to facilitating surgical
education, and career exploration for medical
students in a variety of contexts, and an innovative
way to improve the quality of medical education.
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