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Abstract Background Educational resourceson the internet areextensivelyused toobtainmedical
information. YouTube is the most accessed video platform containing information to
enhance the learning experience of medical professionals. This study systematically
analyzed the educational value of microsurgery-related videos on this platform.
Methods A systematic review was conducted on YouTube from April 18 to May 18,
2020, using the following terms: “microsurgery,” “microsurgical,” “microsurgical
anastomosis,” “free flap,” and “free tissue transfer.” The search was limited to the
first 100 videos, and two independent reviewers screened for eligible entries and
analyzed their educational value using validated scales, including a modified version of
the DISCERN score (M-DISCERN), Journal of the American Medical Association (JAMAS)
benchmark criteria, and the Global Quality Score (GQS). Evaluation of video popularity
was also assessed with the video power index (VPI).
Results Of 356 retrieved videos, 75 (21%) were considered eligible. The educational
quality of videos was highly variable, and the mean global scores for the M-DISCERN,
JAMAS, and GQS for our sample were consistent with medium to low quality.
Conclusions A limited number of videos onYouTube formicrosurgical education havehigh-
educational quality. The majority scored low on the utilized criteria. Peer-reviewed resources
seem to be a more reliable resource. Although the potential of YouTube should not be
disregarded, videos shouldbecarefullyappraisedbeforebeingusedasaneducational resource.
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Introduction

Surgical training programs aim to provide their traineeswith
the knowledge and skills necessary for independent special-
ist practice.1 However, the educational resources available
for this purpose are in constant evolution. Information
technologies have changed how we conduct many of our
professional activities, and medical education has not been
an exception.2

Traditionally, surgical techniques were learned through
reading seminal textbooks, performing anatomical dissec-
tions, and attending surgical sessions.3 In this way, a trainee
would familiarize themselves with an operation, assisting
until ready to perform a given procedure under supervision.
This approach is inevitably limited by the clarity of an article
or textbook on a given technique, the access to an anatomical
laboratory, a trainer’s teaching qualities, and the available
caseload.4

Using multimedia resources to aid surgical training is not
new, as videos demonstrating operations can be easily found
in hospital libraries, conferences, and online publications.5

Watching a surgical technique allows the trainee to familiar-
ize themselves with the crucial steps of an operation, even if
it is not encountered previously.

YouTube is a free online video-sharing platform owned by
Google LLC (California). With 500hours of videos uploaded
everyminute and an average of 1.9 billion logged-inmonthly
users, it is the secondmost popular social media interface on
the world wide web.6 Videos showing an interventional
procedure can be easily uploaded to YouTube making them
readily accessible for the global surgical community without
the need to go through an editorial process or peer review.

The practice of microsurgery requires the acquisition of
exact technical skills for both vessel anastomosis and flap
raising.7 Watching a video demonstration of a microsurgical
anastomosis is a common starting point for many instruc-
tional courses. A particular task can be demonstrated and

broken down into multiple steps to facilitate learning. The
trainee can then practice what has been seen in a simulated
task trainer or supervised in a clinical setting.8 Similarly,
watching a video demonstrating a particular flap raising
technique can help the trainee prepare for a case.

Thequalityofmedical videosavailableonYouTubehasbeen
assessed in other specialties, with specific instruments devel-
oped to determine the educational value of this material.9,10

Even though appraisal in some areas of plastic surgery has
been reported, this is not the case for microsurgery.5,11

This study aims to describe the characteristics of micro-
surgery-related videos on YouTube and analyze their quality
and educational value.

Methods

On April 18, 2020, YouTube searches were performed using
Google Chromeweb browser in “IncognitoMode,” previously
having erased all cookies, and browsing history. This was so
to avoid user-based video recommendations that could affect
searches. The following terms were inquired: “microsur-
gery,” “microsurgical,” “microsurgical anastomosis,” “free
flap,” and “free tissue transfer.” Two independent authors
retrieved search results (A.N. and J.E.B.), and the first 100
videos for each searchwith their linkswere stored in an Excel
spreadsheet (Microsoft Corporation, WA).

Predefined inclusion and exclusion criteria based on the
instrument described by Azer et al12 were used to select
eligible videos for further evaluation (►Table 1). The surgical
specialty involvedwas noted for the videos (reviewer 2) open
for the public domain, demonstrating an operation.

Videos demonstrating basic microsurgical skills (i.e., ves-
sel anastomosis under a microscope), and those involving
more complex plastic surgery operations (i.e., raising a free
tissueflap)were selected by both reviewers and compared. A
third independent reviewer assessed the video when there
was discordance, determining its inclusion.

Table 1 Video selection criteria

Inclusion Exclusion

Major criteria

Content
● The microsurgical technique is adequate
● Topic, creator, and organization producing

the video are mentioned
● Videos should have an educational value aimed

for health professionals
Video

● Images are clear
Sound

● Sound is clear and background is free from noise
Minor criteria

● Covered topics are identified
● Designed at the level of a trainee or

consultant in plastic surgery
● Educational objectives are stated
● The video uses non-living or living

simulation models and/or patients

Content
● Nonmedical (advertisement or commercial)

microsurgical videos
● Patient-oriented educational videos
● Information regarding purpose, content or

authorship is not mentioned
Video

● Images, graphics and subtitles are unclear.
Audio

● Inaudible audio and/or lack subtitles.
● Excessive background noise is audible
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Metadata regarding uploading user, operating surgeon,
number of views, comments, likes, and dislikes were noted.
These were used to calculate like ratios [like�100 / (likeþ
dislike)], viewing ratios (number of views/days), and video
power index (VPI), as described by Erdem and Karaca13 (like
ratio�view ratio / 100).

Resultant videos were analyzed blindly by two validated
plastic surgeonswithmicrosurgical experience (O.F.F.-D. and
A.N.) using three scales adapted for this purpose (►Table 2).
These scales were the Global Quality Score (GQS),14 the
Journal of the American Medical Association (JAMAS) bench-
mark criteria15 and an adapted modification of the DISCERN
questionnaire (M-DISCERN)16 for this present study
(►Table 3). A third author resolved disagreements (J.E.B.).
Descriptive statistics were used for video evaluation results
and the Statistical Package for the Social Sciences version
21.0 (SPSS Inc. IL).

Results

A total of 356 videos were found and retrieved. Thirty-seven
duplicate entries were identified and removed, resulting in
319 videos. Of these, 29 (9%) were excluded, as these were
nonmedical. A further 22 (7%) corresponded to medical
videos aimed at patients or the industry. Plastic surgery
procedures accounted for 26% of the included technical

videos, followed by neurosurgery (23%), basic microsurgical
skills (14%), urology (10%), and dentistry (7%). The remaining
4% consisted of gynecology, general surgery, otorhinolaryn-
gology, and ophthalmology operations.

Our inclusion criteria screened 83 videos containing flap
raising demonstrations and 46 basic microsurgical skills.
Thirty-six videos were excluded due to poor quality or
unorthodox surgical technique (i.e., a clear breach of the
sterile technique). Detailed full-video analysis followingAzer
et al12 methodology resulted in the exclusion of another 19
videos. This resulted in 75 videos for complete educational
content evaluation: 28 demonstrate basic microsurgical
skills and 47 flap raising techniques. A Preferred Reporting
Items for Systematic Reviews and Meta-analyses (PRISMA)-
style diagram showing the video selection process can be
appreciated in ►Fig. 1.

The mean duration of basic skills surgical videos was
10.30minutes, and the mean number of views was 17,475.
The mean like ratio was 95.59, and the average total com-
ments were 11.6. The mean scores obtained by videos
according to VPI, JAMAS, GQS, and M-DISCERN scoring
systems were respectively 9.57, 2.7, 2.53, and 29.61
(►Table 3). Regarding the flap raising videos, the average
time duration was 13.78minutes, and the mean recorded
views were 16,857. The average like ratio was 91.90, and the
average number of contents was 6.70. The average scores

Table 2 Educational assessment scales

Instrument Domains Outcome measure

The Global
Quality Score14

Three questions, assessing:
● The overall quality and flow of information
● Accessibility and quality of the content
● How useful reviewers consider a video

5-point scale for each domain
Score for each question is summed and
divided by 5
Possible scores: 1–3

Journal of American
Medical Association Score15

Four questions assessing the sufficiency of the
information provided relate to:

● Authorship
● Attribution
● Disclosure
● Currency

4-point scale for each domain
Score for each question is summed
and divided by 4
Possible scores: 1–4

Modified-DISCERN16 16 items that evaluate the quality of
health information
regarding treatment options. Only the
first 8 questions were
included plus the last question, as
items 9–15 are patient-related

5-point scale for each domain
Score for each question is summed
Possible scores: 9–45

Table 3 Modified DISCERN questionnaire

● Are the aims clear?
● Does it achieve the aim?
● Is it relevant?
● Is it clear what sources of information were used to compile the publication (other than the author or producer)?
● Is it clear when the information used or reported in the publication was produced?
● Is it balanced and unbiased?
● Does it provide details of additional sources of support and information?
● Does it refer to areas of uncertainty?
● Based on the answers to all of the above questions, rate the overall quality of the publication as a source of information

about treatment choices?
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acquired by videos using the VPI, JAMAS, GQS, and M-
DISCERN scoring systems showed 11.87, 2.4, 2.54, and
27.23, respectively (►Table 3). Video meta-data are illustrat-
ed in a scatter plot (►Fig. 2) to demonstrate the number of
viewings and the average of the obtained scores for eligible
videos.

The top five entries for each category were ranked to their
average score, accordingly to the sum of each score, and
divided by the number of scoring tests (GQS, JAMAS, and M-
DISCERN). We found no discrepancies in the ranking of the
videos, and the scores are presented in ►Table 4.

Discussion

Videos demonstrating surgical techniques have proven to be
a helpful resource for surgical trainees. Audiovisual material
can show the applied anatomy and necessary steps of any
operation. This has been reflected in the increasing use of

video-based learning as a distinctive feature ofmany surgical
trainees preparing before surgery,17,18 resorting to reposito-
ries such as YouTube.5

In this study, we assessed the educational value of You-
Tube videos onmicrosurgery using scales previously validat-
ed in the literature. Over the years, this platformhas refined a
search algorithm, taking user preferences and once watched
entries into count. This aims to bring content to users’
attention that might be of their liking and intends to extend
users’ time on YouTube.19 To reduce the risk of bias derived
from YouTube results algorithm, we performed our system-
atic search using an “IncognitoMode,” avoiding the influence
of cookies and previous browsing history.

The DISCERN questionnaire16 was initially designed to
evaluate the quality of information regarding treatment
options. Although it has been widely used to assess surgical
videos since its inception, it was not intended for video
content evaluation. Thus, the exact character of the scoring

Fig. 1 PRISMA flow diagram. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-analyses.
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system may falsely lower scores across the study.20 There-
fore, a modified version (M-DISCERN) of this scale was used
in the present study by eliminating items related to patient
choices and perspectives. The GQS directly assesses the
educational content of audiovisualmaterial. This can provide
a general overview of its quality, and we believe that it was
the most straightforward scale for our objective. JAMAS, on
the other side, involves a focused appraisal of the authorship
and copyright of eligible videos. The use of multiple scores to
assess the educational quality was employed in the present
study, because there is no single score that contains all the

elements to evaluate a video fully. However, we believe in the
importance of the GQS score by offering a simple, rapid, and
concise way to measure the content quality. When compar-
ing our scores to other studies that assessed surgical educa-
tion videos, we found similar low scores, and their
informative aspect was inadequate.9

Despite thoroughly filtering our results, the overall poor
results reflect the wide disparity of content available on
YouTube. While some videos were examples of excellent
quality (►Table 4), there were also entries on the opposite
side of the spectrum. Furthermore, the quality of a surgical

Fig. 2 Scatter plot showing number of views and obtained average scores for the eligible entries. GQS, global quality score; JAMAS, Journal of
American Medical Association Score; M-DISCERN, modified-DISCERN score.

Table 4 Meta-data and video score results

Basic skills videos (n¼ 28)
Mean� SD

Flap raising videos (n¼ 47)
Mean� SD

Mean duration (min) 10.30 (10.70) 13.78 (13.43)

Mean number of views 17,475 (1,9973) 16,857 (SD� 20,899)

Mean views per day (view ratio) 9.92 (11.4) 12.63 (15.82)

Mean likes/dislikes 95.9 (5.9)/4.1 (5) 84.34 (94.87)/5.02 (6.83)

Mean like ratio 95.59 (5.85) 91.90 (14.44)

Mean total comments 11.6 (34.77) 6.70 (11.5)

Mean positive/negative comments 2.04 (2.6)/0.24 (0.81) 3.65 (5.03)/0.14 (0.41)

Mean VPI 9.57 (11.48) 11.87 (14.85)

JAMAS mean score 2.7 (0.6) 2.4 (0.53)

GQS mean score 2.53 (0.39) 2.54 (0.44)

M-DISCERN mean score 29.16 (5.53) 27.23 (5.38)

Abbreviations: GQS, global quality scale; JAMAS, Journal of American Medical Association score; M-DISCERN, modified DISCERN score; SD, standard
deviation; VPI, video power index.
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video does not seem to correlate with the number of views
received on YouTube, as illustrated in ►Fig. 1. Editorial
leadership and unbiased peer-review are fundamental pil-
lars that guarantee the quality of scientific publications. Both
are absent on YouTube, where the sole indication of value is
related to views and “likes.” Anyone can upload audiovisual
material to this platform, making it readily available to a
global audience.

Low-quality videos defying the evidence-based principles
of state-of-the-art surgical care pose a risk, easilymisguiding
trainees and nonspecialists. Contrary to YouTube, audiovisu-
al material available in peer-reviewed forums, such as jour-
nal publications, scientific societies, and associations,
usually goes through stricter appraisal before publication.
New social media platforms also risk producing misleading
video graphic content which must be examined for its
potential benefit. Independent from its source, a critical
appraisal is key to identifying which videos possess an
educational value translated to safe clinical practice. Given
this situation, microsurgical societies may have a great
opportunity to submit peer-reviewed video graphic content
to YouTube with specified keywords and titles which they
can then promote. Additionally, substantial social media
sharing, interacting with the audience, and partnering
with academic organizations can all contribute to increasing
the accessibility of this type of information for the public.

A well-executed and edited recording of the raising of a
freeflap offers an educational opportunity only surpassed by
real-life itself. Surgical videos can display applied anatomy,
indications, techniques, tips, and pitfalls in a way textbooks
cannot offer. Although considerable effort was put into some
eligible entries in our review, the lackof relevant narration or
subtitles, suboptimal authorship, and copyright information
affected the overall appraisal of these entries. Therefore, we
recommend authors to upload content to open video reposi-
tories to comply with minimum publication-level standards
(►Table 5). We believe that this proposed checklist can set
the standard for a new scoring system applied to a surgical
video displayed on any electronic platform (including social
media and webinars) and overturn deceptive traits (number
of views or likes) that do not correlate to highly educational
content (►Table 6).

Multiple limitations can be identified in our study. Even
though we pursued a systematic review using the YouTube
search engine, the mechanics behind this are concealed. We
tried to minimize the risk of bias. However, it is impossible to
conduct a PRISMA compliant review within this platform.
Inevitably, limiting the first hundred entries for each search
has excluded videos with potentially high educational value.
However, videosbelow this thresholdare less likely tobefound
by users, given YouTube unique mechanics. We chose to use
the DISCERN, JAMAS, and GQS instruments, as they are the
more widely used in literature. Like any other measuring
system, these have their strengths and weaknesses, and a
detailed discussion of these is beyond the scope of this report.

YouTube is an unparalleled resource of audiovisual mate-
rial that can be useful formicrosurgical training. However, its
design cannot ascertain the quality of this material. Users Ta
b
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should be wary of accessing YouTube for educational pur-
poses, as each video should be appraised on its own merits.
We recommend trainees to usewell-established peer-review
resourceswhenpossible. YouTube contributors could quickly
improve the quality of their submissions by following the
guidance provided in this report.
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org/doi/pdf/10.1145/2959100.2959190

20 Ward M, Ward B, Abraham M, et al. The educational quality of
neurosurgical resources on YouTube.World Neurosurg 2019;130:
e660–e665

21 Microsurgical technique for 1mm vessel end to end anastomosis
by Yelena Akelina DVM. Accessed August 19, 2022 at: https://
www.youtube.com/watch?v=1yRN-iNfwzo

22 Chang’s technique of sequential end-to-side microvascular anas-
tomosis. Accessed August 19, 2022 at: https://www.youtube.
com/watch?v=89DsEIf_h_M

23 Microsurgical repair of the rat sciatic nerve. Accessed August 19,
2022 at: https://www.youtube.com/watch?v=jKgd1yT0RfQ

Table 6 Proposed video checklist for assuring quality of
surgical educational videos (SURG-ED video checklist)

SURG-ED video checklist

Authorship
● Title, authors, affiliation, date, and place of creation

are comprehensively outlined.
Content

● Aims: topic and educational objectives are clear and
scientifically correct.

● Surgical technique: technical demonstration is clear
and concise.

● Video: images are clear.
● Audio: sound is clear.

References
● Sources should be listed, up-to-date and adequately

referenced.
● Copyright information clearly stated.

Ethics
● Patient consent should be obtained and patient

dignity respected.
● Surgical video production should be overseen by a

health professional.
Disclosure

● Sponsorship, advertising, and commercial funding
should be disclosed, along with any potential conflict
of interest.
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https://blog.youtube/press/
https://blog.youtube/press/
https://dl.acm.org/doi/pdf/10.1145/2959100.2959190
https://dl.acm.org/doi/pdf/10.1145/2959100.2959190
https://www.youtube.com/watch&x003F;v=1yRN-iNfwzo
https://www.youtube.com/watch&x003F;v=1yRN-iNfwzo
https://www.youtube.com/watch&x003F;v=89DsEIf_h_M
https://www.youtube.com/watch&x003F;v=89DsEIf_h_M
https://www.youtube.com/watch&x003F;v=jKgd1yT0RfQ


24 Improving microvascular anastomosis efficiency by combining
open-loop and airborne suture techniques. Accessed August 19,
2022 at: https://www.youtube.com/watch?v=QnOITmbFYo8

25 Introduction tomicrosurgery part 1. AccessedAugust 19, 2022 at:
https://www.youtube.com/watch?v=tVDVdA0zPns

26 Elevation of thin anterolateral thigh flap on superficial fascia
plane by Jp (Joon Pio) Hong. Accessed August 19, 2022 at: https://
www.youtube.com/watch?v=vEB6UsaO-AM

27 Fibular free flap. Accessed August 19, 2022 at: https://www.
youtube.com/watch?v=dkJ8XRFziJc

28 Latissimus dorsi free flap. Accessed August 19, 2022 at: https://
www.youtube.com/watch?v=-9rB4Te67UY

29 Ulnar fasciocutaneous free flap. Accessed August 19, 2022 at:
https://www.youtube.com/watch?v=BoCtGtJLqgg

30 Radial forearm flap. Available at: https://www.youtube.com/
watch?v=i4Spw9o40Xs&t=770s
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