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Abstract

Virtual education has undergone rapid development during and since the COVID-19 pandemic.
Surgical live-streaming is one such virtual format that can provide invaluable learning,
particularly when limited by distance or contact restrictions. This study aimed to explore the
current exposure level and reception of surgical live-stream opportunities in undergraduate
medical students. An invitation to participate in an anonymous survey was sent to the McMaster
University undergraduate medical education program’s class of 2026 (n = 221) of. The survey
consisted of preliminary questions indicating the degree of exposure to livestreaming
participation, and two different sets of questionnaires that were assigned depending on presence
or absence of prior participation. 22 (10%) students participated in and completed the survey. 21
(95%) students indicated that they were unaware of any live streaming opportunities, and 22
(100%) students indicated absence of prior participation in virtual surgical livestreaming. Interest
level in attending a live-stream event given the opportunity was “High” or “Very High” for 19
(86.4%) students. Such results show that while there currently is insufficient opportunity for
medical students to participate in surgical live streaming, there is ample interest. Further, live
streaming was preferred as an adjunct to, rather than a replacement for, in-person opportunities
in 77.3% of students. We hope that the results of this study will be able to assist the educational
planners and other stakeholders in medical education to consider the appropriate application of
surgical live streaming in future curricula.
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Introduction

Development of technology, and its integration within the medical school curricula, has allowed
for advancements in surgical teaching and educational development. With each technological
breakthrough, a discussion is necessary on the potential value, and proposed integration into
medical school curricula. Surgical live streaming is an emerging technology that gives medical
learners access to surgical procedures in real time, providing an innovative method to enhance
their educational experiences (1). This technology can be modified to add on features of live
communication between the surgical team and learners either through audio or chat function to
address questions at appropriate times during an operation (2). Methods of virtual education,
such as live-streaming, have undergone accelerated development during the past decade,
particularly in light of the COVID-19 contact restrictions (3,4).

The COVID-19 pandemic necessitated a rapid period of innovation and gave rise to new
solutions to non-contact learning (5). Live streaming of surgical procedures provided a lifeline
for continued learning during the pandemic (6-8). Technological advancements of video quality
and the interactive experience of surgical live streaming have propelled the evolution of live
streaming as an effective learning methodology (9). Research underscores the crucial
significance of affording abundant opportunities for engagement in surgical learning. Factors
such as “mentorship, experience in surgery, stereotypes, timing of exposure, and personal factors
are recognized to be major determinants in medical students' decisions to pursue surgery” (10).
During COVID-19 opportunities of exposure and experience were restricted for safety reasons,
limiting in-person surgical learning, and highlighting the innovative solution of surgical live
streaming for noncontact learning (7,8). This initiative is not being proposed to replace the vital
practical and clinical skills that are learned in person (3,11). However, it does provide novel
opportunities for connections, learning, and research, all contributing to a more well-informed
decision when pursuing a career in surgery (3,4,8). The extent of implementation of surgical live
streaming in Canadian medical education is relatively limited in comparison to that in U.S.—yet
there is emerging evidence that learners and educators alike found value in these opportunities.
For instance, Schmidt et al. demonstrated positive surgeon feedback and desire to engage in
more sessions in the future, as well as improved anatomy scores from learners (12). The
discussion concerning virtual surgical opportunities continues, expanding beyond a pandemic
necessary curriculum (6,12). Perhaps an emerging question now is whether surgical
livestreaming remains pertinent in medical education as learners return to in-person learning.

Currently, no Ontario medical schools have formally included surgical live streaming as a
part of their curriculum despite increasing research demonstrating the educational advantages
(2,9,13). However, there are emerging efforts to develop specialized live-streaming platforms
tailored to medical programs in Canada. VivoSurgery is one platform under such development;
its CEO, Phillip Mohabir, offered insight to the approach they built in hoping to integrate itself in
Ontario’s medical education. Vivosurgery has a vision of integration into the training programs
for Canadian surgical residents and medical students (14). Although currently in the
developmental stage, VivoSurgery aims to augment surgical education by using head-mounted
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cameras, ambient cameras, and endoscopic cameras to live stream surgical procedures in high
definition (HD) quality (14). As necessary for streaming platforms, the recorded content is then
live streamed through a secure, cloud-based platform, ensuring both confidentiality and
auditability (14).

Despite such promising advancements in technology, there remains a deficiency in
research examining the current perspectives of crucial stakeholders such as surgeons, medical
education coordinators, residents, and medical students on virtual surgical livestreaming.
Understanding relevant viewpoints, needs, and concerns is imperative for the successful
implementation and acceptance of such groundbreaking advancements in the field of medical
education. Even prior to implementation, it will assist in evaluating the utility of surgical
livestreaming with the now resolving pandemic and a shift back to in-person medical education.
Indeed, careful balancing of utility between virtual versus in-person learning opportunities will
be crucial for effective resource allocation in the coming post-pandemic years.

This study aims to evaluate the existing comprehension and interest among medical
students regarding surgical live streaming in order to gain essential insights from medical
learners on the perceived value of surgical live streaming. We will further focus on the existing
knowledge deficit regarding the success of these technologies, while also examining the
importance that medical students attribute to the continuation of this unique learning opportunity.

Methods

An invitation to participate in an anonymous survey was sent to the McMaster University
undergraduate medical education program’s class of 2026 (n = 221). The inclusion criteria was
any willing student in the class of 2026, regardless of prior experience in attending a surgical
live-stream. The exclusion criteria was any incomplete survey input. The survey consisted of a
preliminary questionnaire investigating the degree of exposure to livestreaming participation
opportunities using a grading scale ranging from strongly disagree to strongly agree, as well as
several binary questions (Appendix A). Following the preliminary survey, participants were
given a different set of questionnaires depending on presence (Appendix B), or absence
(Appendix C), of prior participation in virtual live streaming.

Results

22 (10%) students participated in and completed the survey. Answers to the preliminary
questions are shown in Figure 1. While 15 (68.1%) of students indicated that they were open to
surgical live streaming (“favor”, “strongly favor”), 21 (95%) students indicated that they were
unaware of any live streaming opportunities. 22 (100%) students indicated absence of prior
participation in virtual surgical livestreaming. Answers to the questionnaire for those without
prior experience are shown in Figure 2 and Figure 3. Interest level in attending a live-stream
event given the opportunity was “High” or “Very High” for 19 (86.4%) students (Figure 2).
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Preference between an in-person surgical observation and a live-stream opportunity was 17
(77.3%) and 1 (4.5%), respectively (Figure 3).

Answers to Preliminary Questionnaire

@5 o4 a3 a2 o1
Rate your openness to virtual learning methods
Rate your current level of understanding of Surgical Live- _
streaming technology
0% 20% 40% 60% 80% 100%
ENo @EYes
Are you aware of surgical live-streaming learning
opportunities available to you?
Any prior experience attending a surgery live-stream?
0% 20% 40% 60% 80% 100%

W Social media/Word of Mouth ~ EINot Aware

How were you made aware of opportunities?

0% 20% 40% 60% 80% 100%

Figure 1. Answers to preliminary questionnaire

Interest Level in Attending Live-stream
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Figure 2. Interest level in attending a surgical livestream
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Preference Between In-person vs Live-stream

mlIn Person
= Live-Streamed
No Preference

Figure 3. Preference between in-person or livestream opportunity

Discussion

All survey participants stated that they had not attended a surgical live streaming session. This
data is surprising yet insightful; it illustrates the current lack of utilization of surgical live
streaming in medical education. Two important figures to consider in relation to this information
is that 93.3% of participants noted that they were unaware of these opportunities, and 54.5% of
participants indicated they had a poor understanding of surgical live streaming technology. In
contrast, 45.5% of participants, and 40.9% of participants had a very high and high interest level
in attending a surgery live stream, respectively. This data allows a greater understanding about
why virtual surgical opportunities were not attended. Our students expressed a clear interest, and
thus perceived value, in the surgical live stream learning opportunities. Such results suggest that
the lack of experience of survey participants is not necessarily from lack of interest but perhaps
due to lack of exposure.

One of the main advantages for the integration of surgical live streaming is accessibility.
It allows students access to invaluable learning that is often best obtained by observing surgical
procedures, while eliminating the need for travel or use of space in operating rooms (1,2). It
thereby enabled medical learners to make connections with professionals in diverse fields in
ways unavailable before, especially within the limits of the COVID-19 pandemic (2). However,
as indicated by our survey participants, it seems that learners currently undergoing undergraduate
medical training at McMaster University were not informed of these new technological
opportunities, and therefore it was not sufficiently accessible to this student population. This
highlights not only a deficit of knowledge and advocacy for this innovative new learning
platform, but also the importance of discussion about surgical live streaming opportunities for
interested learners. Although our participants had not attended a surgical live streaming
opportunity, they were still able to provide insight into the perceived value of these platforms.
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We hope that this information will assist educators and curricula developers in achieving a better
understanding of how students would benefit from these opportunities, and their interest in
accessing them.

As stated previously, the virtual learning opportunities discussed in this study do not aim
to replace traditional in person learning methods, as in person opportunities provide clinical
experiences that cannot be easily replicated virtually. Of our participants 73.3% stated that they
would prefer an in-person surgery observation, rather than a live stream surgery observation
opportunity. Nevertheless, 63.3% of participants expressed a favorable attitude towards
embracing virtual learning methods. Interpretation of this data allows us to better understand the
place of surgical live streaming in the medical curricula moving forward. These virtual
opportunities are not perceived to outweigh the traditional methods that are well established
within our curricula. However, they can be informative and vital learning experiences for the
medical student population. In person discussions, conversations, and practical skill development
cannot be exactly replicated in this platform (3,11). However, the accessibility of various
surgical specialties, interesting cases, and access to a community of peers within the medical
community can provide a unique learning experience for educational and professional
development (3,4,8).

One limitation of this study is the assessment of how surgical live streaming is able to
affect academic learning, and career exploration. Although we aimed to answer this question,
100% of participants had not participated in any surgical live streaming opportunities. While we
can infer the perceived value of these opportunities from the discussed data points above, we are
unable to explicitly state or delineate the value found in this technology due to this deficit.

Another limitation is restricted sample size, and thus the limited statistical analysis within
this study. Larger-scale studies that encompass more diverse demographics and allow statistical
analysis could provide a more comprehensive understanding of perspectives regarding live
streaming surgery. For instance, a study involving higher level learners that have experience in
both in person and virtual opportunities may yield results that better compare available options.
A study of larger sample size and demographic span would allow for a more robust evaluation of
the proposed questions, mainly on the utility of live streaming surgery and whether it holds value
at all within Canadian medical education.

Future research may explore effective strategies for advertising and implementing
surgical live streaming technologies, ensuring accessibility and affording students the chance to
engage with this novel opportunity. Furthermore, in depth research and discussions around how
these technologies can fit within the current medical school curricula, in tandem with in-person
components, is a compelling field to continue to understand. Various factors, including the
necessary regulations, ethical considerations, specific educational objectives, cost versus
available resources, and technological capabilities must all be considered to determine if live
streaming surgery for medical education is a priority for resource allocation. As evident in this
study, medical students find unique value in each mechanism of learning, and the role surgical
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livestreaming has in consolidation of learning and career exploration poses potential for future
exploration.

Conclusion

The results of this study show that while there is insufficient opportunity for medical students to
participate in surgical live streaming opportunities, there is ample interest in participation.
Further, live streaming was preferred as an adjunct to, rather than a replacement for, in-person
opportunities. Surgical live streaming is a field still in development and holds potential to
augment surgical education for Canadian medical students and residents. Even as contact
restrictions are beginning to lessen, it may hold some utility in allowing opportunities for
mentorship or research involvement, particularly for those limited by distance. We hope that the
results of this study will be able to assist the educational planners and other stakeholders in
medical education to consider the appropriate application of surgical live streaming in future
curricula.
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Appendix A

=

How open are you to virtual learning methods? (1:Strongly oppose - 5: Strongly favor)
What is your current level of understanding of surgical live streaming technology?
(1:Poor - 5: Excellent)
Are you aware of surgical live streaming learning opportunities available to you?
a. Yes b. No
If yes, how were you made aware of these opportunities?
a. School administration d. Personal research
b. Student led initiatives e. | was not made aware
c. Social media/word of mouth f. Other: please specify
Have you had any prior experience attending a surgery livestream?
a. Yes b. No
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Appendix B

1. Please specify the number of opportunities attended & platform used:
a. Number of attendances:
b. Platform
2. Do you feel the surgical live-streaming opportunity aided in your academic learning
a. Yes b. No
3. Do you feel the surgical live-streaming opportunity aided in your career exploration
a. Yes b. No
4. If you responded yes to question 6, please specify in which way your experience
benefited career exploration:
Gained a better perspective of a career | was already interested in
Exposure to new careers
Allowed me to rule out career options after exposure
Allowed me to form new connections in a career of interest
N/A
f. Additional comments:
5. As more in-person surgery opportunities are becoming available, do you feel these
surgical live streaming pathways remain beneficial?
a. Yes b. No
6. If given the choice, would you prefer an in person or live-streaming surgery opportunity
a. | prefer a virtual opportunity
b. | prefer an in-person opportunity
c. | have no preference
d. Additional comments:

®o0 o

Appendix C

1. What would be your interest level in an opportunity to attend a surgery livestream? (1:
Very low - 5: very high)
a. Additional comments:
2. If given the choice, would you prefer an in-person or live streaming surgery opportunity?
a. | prefer a virtual opportunity
b. | prefer an in-person opportunity
c. | have no preference




