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ABSTRACT Objective: This study aimed to evaluate the reliability ~OZET Amag: Bu cahisma, LAP-VEGaS video kalite degerlendirme
and viewer interests of YouTube® endoscopic ear surgery videos based  anketine dayali olarak YouTube® endoskopik kulak cerrahisi videola-
on the LAP-VEGaS video quality assessment tool. Material and rinin giivenilirligini ve izleyicilerin ilgisini degerlendirmeyi amagla-
Methods: The present study evaluated 720 videos after a search on  mustir. Gere¢ ve Yontemler: Bu ¢aligmada, YouTube®’da “endoskopik
YouTube® with the keywords “endoscopic tympanoplasty, endoscopic  timpanoplasti, endoskopik kulak cerrahisi, endoskopik miringoplasti
ear surgery, endoscopic myringoplasty, and endoscopic mastoidec-  ve endoskopik mastoidektomi” anahtar kelimeleri ile Ekim 2005-Ha-
tomy” during the time period between October 2005 to June 2020. The  ziran 2020 arasinda yapilan bir aramanin ardindan 720 video deger-
parameters depicting viewer interest such as the total number of views,  lendirildi. Toplam izlenme sayisi, yorumlar, aboneler, begeniler,
comments, subscribers, likes, dislikes, source of videos, and video up-  begenmemeler, videolarin kaynagi ve video yiikleme tarihi gibi izle-
load date were assessed. Besides, LAP-VEGaS video quality assess-  yici ilgisini gosteren parametreler degerlendirildi. Ayrica LAP-VEGaS
ment tool were also analyzed. Results: Among 720 videos that were  video kalitesi degerlendirme anketi de analiz edildi. Bulgular: Aras-
compatible with the keywords of the study, only 201 (27%) of them  tirmanin anahtar kelimeleri ile uyumlu 720 videodan sadece 201’
were in agreement with the inclusion criteria. Low-quality videos com-  (%27) dahil edilme kriterlerine uyuyordu. Diisiik kaliteli videolar 164
prised 164 (81.5%) videos, and high-quality videos consisted of 37  (%81,5) videodan ve yiiksek kaliteli videolar 37 (%18,5) videodan olu-
(18.5%) videos. The video rates presented by universities were higher ~ suyordu. Universitelerin sundugu video oranlari, yiiksek kaliteli video
in the high-quality video group than the low-quality video group (29.7%  grubunda diisiik kaliteli video grubuna gore daha yiiksekti (%29,7’ye
vs. 9.1%). Considering the didactic voice and the presence of didactic ~ kars1 %9,1). Didaktik ses ve didaktik adimlarin varligs, yiiksek kaliteli
steps, it was significantly higher in the high-quality video group com-  video grubunda diisiik kaliteli video grubuna gore anlamli olarak daha
pared to the low-quality video group (86.5% vs. 22.6%, p<0.001;  yiiksekti (sirasiyla %86,5’e kars1 %22,6, p<0,001; %97,3’e kars1
97.3% vs. 85.4%, p: 0.04, respectively). The higher image quality was  %85,4, p: 0,04). Diisiik kaliteli gruba kiyasla yiiksek kaliteli grupta
observed in the high-quality group compared to the low-quality qual-  daha yiiksek goriintii kalitesi gozlendi (%81,1°¢ kars1 %27.,4, p<0,001).
ity group (81.1% vs. 27.4%, p<0.001). Conclusion: Overall, only  Sonug: Genel olarak YouTube® videolarinin yalnizca %18,5’1 yiiksek
18.5% of YouTube® videos were defined as high-quality videos. The  kaliteli videolar olarak tamimland. Yiiksek kaliteli grupta siniflandiri-
videos classified in the high-quality group were presented by university  lan videolar, iiniversite hastaneleri tarafindan daha iyi didaktik bilgi ve

hospitals, with better didactic information and voice. ses ile sunuldu.
Keywords: Educational activities; instructional films and videos; Anahtar Kelimeler: Egitim faaliyetleri; egitici filmler ve videolar;
tympanoplasty timpanoplasti
Endoscopic procedures are widely used in oto- brane perforation either by myringoplasty and tym-
laryngology practice for the treatment of a variety panoplasty approach, ventilation tube insertion, di-
of indications.! The correction of tympanic mem- lation of Eustachian tube, round window fistula
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repair, ossicular reconstruction, cholesteatoma sur-
geries, and otosclerosis treatment could be possible
via endoscopic surgery.’> The endoscopic procedure
enables surgeons a much larger surgical view with
a better visual image, shorter operation time, less
postoperative pain, and a faster recovery period.!

The training for endoscopic surgeries requires
text-book knowledge combining with hands-on train-
ing. Besides, visual learning materials such as sur-
gery videos performed by experts could also shorten
the learning curve of the procedures than conven-
tional-only teaching methods.’

Up to now, digital platforms have provided a
colossal online virtual resource for surgical training.
YouTube® (Google Industries, San Bruno, Califor-
nia, ABD) is the most widely used digital media plat-
form, and also could be utilized as a surgical video
source.* More and more surgeons have realized the
importance of YouTube® and have watched the sur-
gical videos presented by different disciplines as a
virtual educational source.’

The educational reliability of YouTube® videos
have been evaluated for different disorders and pro-
cedures such as endometrioma, thyroid and larynx
cancer, tonsillectomy, and rhinoplasty.>” The major
concern that arose from these studies is the educa-
tional accuracy of these videos differ in different spe-
cialties due to
peer-review process.” Moreover, most of these videos
presented only surgical steps without any didactic

insufficiency of a scientific

steps of the technique, preoperative information, and
operative setup, which is an essential part of the ed-
ucation.”!” Since there is an increasing number of en-
doscopic ear surgery videos on the YouTube®
platform, there is the lack of data with the educational
reliability of these videos yet.

The goal of this study was to see if YouTube®
videos describing endoscopic ear surgery were edu-
cationally accurate and engaging to viewers.

I MATERIAL AND METHODS

An online video evaluation was performed with
keywords such as “endoscopic tympanoplasty,
endoscopic ear surgery, endoscopic myringoplasty,
and endoscopic mastoidectomy” on YouTube®
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(https://www.youtube.com). These keywords were
picked based on past research on search terms related
to endoscopic ear surgery.'

The video search included 720 videos, all of
which had the previously selected keywords and
lasted longer than 5 minutes. The study was defined
as an observational research using publicly accessi-
ble data and no ethics committee approval was re-
quired.

VIDEO ANALYSIS

Videos depicting otolaryngology procedures other
than performed via the endoscopic approach were ex-
cluded. Videos demonstrating only individual expe-
riences by healthcare providers were also excluded.
Duplicate videos and videos in languages other than
English were omitted. Two otolaryngologists (HB,
EE), who have performed endoscopic ear surgery for
five years and presented their clinical experience on
this subject in the literature, examined and rated all of
the films after removing those that were irrelevant to
the study’s goal.!!

Hospital/clinic, surgeon/practitioner, and uni-
versity were identified as video sources. Likes, dis-
likes, comments, views, and subscribers were all
counted. The like ratio [number of likes x
100/(like+dislike)], view ratio, and Video Power
Index (VPI; like ratio x view ratio/100) were calcu-
lated based on the time since the video was uploaded,
the number of views per day, the total duration of the
video, and the like ratio [number of likes x
100/(like+dislike)].!> The videos’ didactic voice,
music, image quality, didactic steps, subtitles, and
type of endoscopic treatment were all recorded.

THE RELIABILITY ANALYSIS

All videos were rated regarding their quality using a
previously determined 9-item questionnaire with
each item ranging from 0 (item not given) to 2 (item
extensively given), namely the LAP-VEGaS surgical
video quality assessment tool."* The following were
the questions; 1) Are the authors’ and institution’s
names mentioned? ii) The case presentation, which
includes patient and imaging facts, operation indica-
tion, any comorbidities, and previous surgery infor-
mation? iii) Do you have a description of the patient’s
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position, access ports, extraction site, and surgical
team? iv) Is the surgical technique described in de-
tail? v) Are intraoperative findings shown alongside
a valid reference to normal anatomy? vi) Are the sur-
gical results, such as surgical time, morbidity, and
histology, reported? vii) Are there any extra graph-
ics, such as diagrams, snapshots, or images, to help
define anatomical landmarks and surprising findings?
viii) Is there any audio or written commentary in Eng-
lish? ix) Is the image quality satisfactory, with a good
view of the surgery field and a smooth, fast-moving
video?

A high-quality video was defined as for the
videos with total score of >11 at the LAP-VEGaS
video assessment tool. Regarding LAP-VEGaS
scores, all of the included videos were divided into
two groups, i.e., low-quality videos (<11 total LAP-
VEGaS scores) and high-quality videos (=11 LAP-
VEGaS score).

STATISTICAL ANALYSIS

SPSS Version 20 was used for the statistical analysis
(SPSS, Inc., Chicago, IL). To report the agreement
between two independent authors, the kappa coeffi-
cient was determined. The continuous variable dis-
tribution was analyzed using the Kolmogorov-
Smirnov test. To compare Lap-VEGaS score and
continuous variables with non-homogeneous distri-
butions, the Mann-Whitney U-test was performed.
Continuous variables with normal distribution were
analyzed using the independent sample t-test. The
categorical research variables were compared using
the chi-square test or Fisher’s exact test. Statistical
significance was defined as a p value of less than
0.05.

I RESULTS

The kappa score was 0.78 providing a significant
agreement between the researchers regarding video
analysis. Considering the total 720 videos, only 201
(27%) were meet the inclusion criteria. The low-qual-
ity videos comprised 164 (81.5%) videos and the high
quality videos consisted of 37 (18.5%) videos.

The majority of the videos both in the low and
high-quality videos were presented by surgeon/prac-
titioners (81.7% vs. 59.5%, respectively). The video
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rates presented by universities were higher in the
high-quality video group than the low-quality video
group (29.7% vs. 9.1%). Overall the source of the
videos was significantly differed between the study
groups (p: 0.007).

Regarding the presence of the didactic voice
and presenting the didactic steps, it was considerably
higher in the high-quality group compared to the
low-quality group (86.5% vs. 22.6%, p<0.001;
97.3% vs. 85.4%, p: 0.04, respectively). The higher
image quality was observed in the high-quality group
compared to that of the low-quality group (81.1% vs.
27.4%, p<0.001). The high-quality video group
added a higher rate of subtitles to the videos than the
low-quality video group (67.6% 19.5%,
p<0.001).

VS.

The high-quality video group mostly (70.3%)
presented
whereas the low-quality video group (75.0%) pre-
sented myringoplasty procedures. The type of sur-

tympanomastoidectomy  procedures,

geries also significantly differed between the study
groups (p<0.001).

In regards to interest of the viewers and techni-
cal video analysis, the mean numbers of views, sub-
scribers, and likes were 3344.46+7774.91,
2903.28+6629.86, and 15.61+33.83, respectively, in
the low-quality group and the mean numbers for
these parameters in the high-quality group were
2228.27+3423.72, 6347.43+£13967.61, and 17.56+
17.61, respectively. The video length was signifi-
cantly lower in the high-quality group than the low-
quality group (629+642.73 vs. 664.26+527.26, p:
0.01). The time passed since video upload was sig-
nificantly higher in the low-quality group than the
high-quality group (1397.95+813.95 vs. 1073.1+
569.4, p: 0.03).

There was no statistically significant difference
between the study groups in terms of music, sub-
scribers, views, likes, dislikes, comments, view/day
ratio, like/subscriber, like/view, view/subscriber,
VPI, and like ratio (Table 1).

As expected, all LAP-VEGaS scores were sig-
nificantly higher for all parameters in the high-qual-
ity video group compared to the low-quality video
group (Table 2).
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TABLE 1: Comparison of the endoscopic ear procedures in regards to LAP-VEGaS scores.

Low-quality videos (n=164) High-quality videos (n=37)
n (%), meanzSD n (%), meanxSD p value

Didactic voice
No 127 (77.4) 5(13.5)
Yes 37(22.6) 32(86.5)

Image quality
Very low quality 0(0)
Low quality 7(18.9)
High quality 30 (81.1)

Subtitles
No 132 (80.5)
Yes 32(19.5)

Technical analysis of the videos

Number of view 3344.46£7774.91 2228.27+3423.72 0.814

Number of dislike 1.41+3.81 0.7£1.2 0.338

Video length (sec.) 664.26+527.26 629+642.73 0.01

View/day 960.38+1881.92 830.29+993.32 0.618

Like/view 0.01£0.02 0.01+0.009 0.059

VPI 22147 2.17+2.26 0.08

VPI: Video Power Index; ENT: Ear nose throat; SD: Standard deviation.

I DISCUSSION voice, which are known as crutial parts in

surgery training. Also, the high-quality videos
In this study, the videos in the high-quality = were with better image quality, and the majority of
group were mainly presented by university  them presented tympanomastoidectomy proce-
hospitals, with better didactic information and dures.
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TABLE 2: The comparison of LAP-VEGaS scores of the endoscopic ear procedures of the study groups.

Authors and institution information

Formal presentation of the case, including patient details and imaging,
indication for surgery, comorbidities and previous surgery

Paosition of patient, access ports, extraction site and surgical team

The surgical procedure is presented in a standardized step by step fashion

Relevant outcomes of the procedure are presented, including operating time,
postoperative morbidity and histology when appropriate

Additional graphic aid is included such as diagrams, snapshots and photos to
demonstrate anatomical landmarks, relevant or unexpected finding,
or to present additional educational content

Audio/written commentary in English language is provided

The image quality is appropriate with constant clear view of the operating field.
The video is flugnt with appropriate speed

Total score

The intraoperative findings are clearly demonstrated, with constant reference to the anatomy

Low-quality videos High-quality videos
(median/minimum-maximum)  (median/minimum-maximum) p value
1(0-2) 2{1-2) <0.001
0(0-2) 2(1-2) <0.001
1(0-2) 2{1-2) <0.001
2(0-2) 2(0-2) <0.001
0(0-2) 1(0-2) <0.001
0(0-2) 0(0-2) <0.001
0(0-2) 1(0-2) <0.001
0(0-2) 2(0-2) <0.001
1(0-2) 2{1-2) <0.001
5(1-11) 13 (12-18) <0.001

The classical surgical education requires master-
apprentice relation, reference books, guidelines, and
hands-on training. The learning curve of the surgical
training could be shortened with visual didactic
sources compared to written sources.'*!5 In the inter-
net era, surgical training has been moved one step
forward from the operating rooms to the online plat-
forms. YouTube® is one of the very first video plat-
form utilized as a source of online information.
YouTube® has a comprehensive video archive of a
variety of specialties.'® The subscribers of the plat-
form could upload any video contents without any
relevant confirmation process and no peer-review
process.!” There are no standards of health-related
videos considering evidence-based medicine.® More-
over, misleading digital surgery videos could be
detrimental than being beneficial for inexperienced
healthcare professionals.'*

The YouTube® videos in health-related issues
reported that the videos had less accurate data re-
garding the management of diseases.'®!” It was also
reported that the instructional accuracy of YouTube®
videos was inconclusive, depending on the disease
and the video source.!**°

In otolaryngology, Nissan et al. conducted a
study to analyze patients’ views about the otoplasty
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procedure.’! They looked through the first fifty videos
on the otoplasty process and found that physician-re-
lated websites had less accurate information. Unaf-
filiated websites, on the other hand, provided patients
with more accurate information regarding otoplasty.”!
In another study, Enver et al., performed a YouTube™
search considering the keyword “larynx cancer” and
evaluated the first 200 videos.? Videos presented by
university-hospital profiles had significantly better
quality rates and had higher reliability and usefulness
scores. In our study the high-quality videos were
fewer than the videos classified as low-quality coun-
terparts. In the same line with Enver et al. the videos
presented by universities were with the highest video
quality and better didactic information and voice in
our study.” These results could be explained with that
the surgeons in an academic platform could try to
present the surgical steps meticulously being aware of
the common surgical guidelines and educational con-
cerns.

According to the results of the video technical
analysis on YouTube®, misleading videos were seen
more than trustworthy videos. Lee et al. looked at
patients’ general information on gallstone disease.
The authors reported that the videos classified in the
useful category had less views and likes than the
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videos classified as misleading. On the other hand,
another study evaluated the videos related to pre-
maturity retinopathy and the authors reported that
useful videos were with favorable views and likes
than misleading videos.” Lee et al. reported that mis-
leading videos were with the same video length as in
the useful videos.’ Biggs et al. evaluated rhinosi-
nusitis videos and the authors presented that the use-
ful and informative videos prone to be longer than
misleading videos.?* In our study, there was no sig-
nificant difference between the study groups con-
sidering the number of views, subscribers,
comments, likes, and VPI rates, but the video length
was significantly higher in low-quality group.?® The
difference of the viewers’ interest could be ex-
plained that the video ratings could be depend on
being a follower of surgeon rather than the useful-

ness of surgical video.

There was a significant difference between the
study groups regarding the time passed since video
upload. This difference could be explained with that
the endoscopic procedures with high quality systems
are commonly performed in last decade and the ex-
perience of surgeons is expanding.

The strength of our study could be explained
with the comprehensive and detailed evaluation of
the endoscopic ear surgery videos with a validated
LAP-VEGaS assessment tool. On the other hand, the
uploaded videos on YouTube® platform consist of
previously processed versions of the full operations
and the other video platforms depicting surgical pro-
cedures could not be evaluated in our study.

In our study, only 18.5% of YouTube® videos
presenting the endoscopic ear surgery procedures
were defined as high-quality videos. The videos clas-
sified in the high-quality group were presented by uni-
versity hospitals with better didactic steps and image
quality. Further studies comparing with different dig-
ital platforms should be conducted to provide the best
online source of virtual surgery education.
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I CONCLUSION

m Endoscopic procedures are widely used in oto-
laryngology practice for the treatment of a variety of
indications

# YouTube® is the most widely used digital
media platform, and also could be utilized as a surgi-
cal video source

m The major concern that arose from these stud-
ies is the educational reliability of these videos differ
in different specialties due to the lack of a scientific
peer-review process

m Only 18.5% of YouTube® videos presenting
the endoscopic ear surgery procedures were defined
as high-quality videos

m The videos classified in the high-quality group
were presented by university hospitals with better di-
dactic steps and image quality

Source of Finance

During this study, no financial or spiritual support was received
neither from any pharmaceutical company that has a direct con-
nection with the research subject, nor from a company that pro-
vides or produces medical instruments and materials which may

negatively affect the evaluation process of this study.

Conflict of Interest

No conflicts of interest between the authors and / or family mem-
bers of the scientific and medical committee members or mem-
bers of the potential conflicts of interest, counseling, expertise,

working conditions, share holding and similar situations in any

firm.

Authorship Contributions

Idea/Concept: Hacer Baran, Design: Elif Elibol; Control/Su-
pervision: Hacer Baran, Elif Elibol; Data Collection and/or Pro-
Elif  Elibol;
Interpretation: Hacer Baran; Literature Review: Hacer Baran,
Elif Elibol; Writing the Article: Hacer Baran, Elif Elibol; Criti-
cal Review: Hacer Baran, References and Fundings: Elif Eli-
bol; Materials: Hacer Baran, Elif Elibol.

cessing: Hacer Baran, Analysis  and/or



Hacer BARAN et al.

KBB ve BBC Dergisi. 2022;30(2):63-9

Akyigit A, Sakallioglu O, Karlidag T. Endo-
scopic tympanoplasty. J Otol. 2017;12(2):62-7.
[Crossref] [PubMed] [PMC]

Tarabichi M. Endoscopic transcanal middle
ear surgery. Indian J Otolaryngol Head Neck
Surg. 2010;62(1):6-24. [Crossref] [PubMed]
[PMC]

Ferhatoglu MF, Kartal A, Ekici U, Gurkan A.
Evaluation of the reliability, utility, and quality
of the information in sleeve gastrectomy
videos shared on open access video sharing
platform YouTube. Obes Surg.
2019;29(5):1477-84. [Crossref] [PubMed]

Snelson C. YouTube across the disciplines: a
review of the literature. MERLOT J Online
Learn Teach. 2011;7(1):159-69. [Link]

Lee JS, Seo HS, Hong TH. YouTube as a
source of patient information on gallstone dis-
ease. World J Gastroenterol. 2014;20(14):
4066-70. [Crossref] [PubMed] [PMC]

Steinberg PL, Wason S, Stern JM, Deters L,
Kowal B, Seigne J. YouTube as source of
prostate cancer information.  Urology.
2010;75(3):619-22. [Crossref] [PubMed]

Strychowsky JE, Nayan S, Farrokhyar F,
MacLean J. YouTube: a good source of infor-
mation on pediatric tonsillectomy? Int J Pedi-
atr  Otorhinolaryngol.  2013;77(6):972-5.
[Crossref] [PubMed]

Shires CB, Wilson CD, Sebelik M. Thyroid sur-
gery YouTube videos: estimating quality by
surgeon characteristics and view rate. Gland
Surg. 2019;8(3):207-11. [Crossref] [PubMed]
[PMC]

Kaya C, Usta T, Baghaki HS, Oral E. Relation
between educational reliability and viewer in-
terest in YouTube® videos depicting en-
dometrioma cystectomy surgical techniques.

10.

.

12.

13.

14.

15.

16.

I REFERENCES

J Gynecol Obstet Hum Reprod. 2021;50(3):
101808. [Crossref] [PubMed]

Chauvet P, Botchorishvili R, Curinier S, Gre-
meau AS, Campagne-Loiseau S, Houlle C, et
al. What is a good teaching video? Results of
an online international survey. J Minim Inva-
sive Gynecol. 2020;27(3):738-47. [Crossref]
[PubMed]

Barber SR, Chari DA, Quesnel AM. Teaching
endoscopic ear surgery. Otolaryngol Clin
North  Am. 2021;54(1):65-74. [Crossref]
[PubMed]

Erdem MN, Karaca S. Evaluating the accuracy
and quality of the information in kyphosis
videos shared on YouTube. Spine (Phila Pa
1976). 2018;43(22):E1334-E9. [Crossref]
[PubMed]

Celentano V, Smart N, Cahill RA, Spinelli A,
Giglio MC, McGrath J, et al. Development and
validation of a recommended checklist for as-
sessment of surgical videos quality: the LA-
Paroscopic surgery Video Educational
GuidelineS (LAP-VEGaS) video assessment
tool. Surg Endosc. 2021;35(3):1362-9. [Cross-
ref] [PubMed] [PMC]

Ocak U. Evaluation of the content, quality, re-
liability and accuracy of YouTube videos re-
garding endotracheal intubation techniques.
Niger J Clin Pract. 2018;21(12):1651-5.
[PubMed]

Romanov K, Nevgi A. Do medical students
watch video clips in eLearning and do these
facilitate learning? Med Teach.
2007;29(5):484-8. [Crossref] [PubMed]

Desai T, Shariff A, Dhingra V, Minhas D, Eure
M, Kats M. Is content really king? An objective
analysis of the public's response to medical
videos on YouTube. PLoS One. 2013;8(12):

69

17.

18.

19.

20.

21.

22.

23.

€82469. [Crossref] [PubMed] [PMC]

Sahin A, Sahin M, Turkcti FM. YouTube as a
source of information in retinopathy of prema-
turity. Ir J Med Sci. 2019;188(2):613-7. [Cross-
ref] [PubMed]

Brooks FM, Lawrence H, Jones A, McCarthy
MJ. YouTube™ as a source of patient infor-
mation for lumbar discectomy. Ann R Coll Surg
Engl. 2014;96(2):144-6. [Crossref] [PubMed]
[PMC]

Madathil KC, Rivera-Rodriguez AJ, Green-
stein JS, Gramopadhye AK. Healthcare infor-
mation on YouTube: A systematic review.
Health Informatics J. 2015;21(3):173-94.
[Crossref] [PubMed]

Bezner SK, Hodgman El, Diesen DL, Clayton
JT, Minkes RK, Langer JC, et al. Pediatric sur-
gery on YouTube™: is the truth out there? J
Pediatr Surg. 2014;49(4):586-9. [Crossref]
[PubMed]

Nissan ME, Gupta A, Rayess H, Black Kz,
Carron M. Otoplasty online information: a
comprehensive analysis of the websites and
videos that patients view regarding cosmetic
ear surgery. Facial Plast Surg. 2018;34(1):82-
7. [PubMed]

Enver N, Doruk C, Kara H, Giirol E, Incaz S,
Mamadova U. YouTube™ as an information
source for larynx cancer: a systematic review
of video content. Eur Arch Otorhinolaryngol.
2020;277(7):2061-9. [Crossref] [PubMed]

Biggs TC, Bird JH, Harries PG, Salib RJ.
YouTube as a source of information on rhi-
nosinusitis: the good, the bad and the ugly. J
Laryngol Otol. 2013;127(8):749-54. [Crossref]
[PubMed]


https://www.sciencedirect.com/science/article/pii/S1672293017300168?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/29937839/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5963455/
https://link.springer.com/article/10.1007/s12070-010-0007-7
https://pubmed.ncbi.nlm.nih.gov/23120674/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3450149/
https://link.springer.com/article/10.1007/s11695-019-03738-2
https://pubmed.ncbi.nlm.nih.gov/30706318/
https://jolt.merlot.org/vol7no1/snelson_0311.pdf
https://www.wjgnet.com/1007-9327/full/v20/i14/4066.htm
https://pubmed.ncbi.nlm.nih.gov/24744597/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3983464/
https://www.sciencedirect.com/science/article/pii/S0090429508014301?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/19815255/
https://www.sciencedirect.com/science/article/abs/pii/S0165587613001237?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/23598152/
https://gs.amegroups.com/article/view/21975/24122
https://pubmed.ncbi.nlm.nih.gov/31328098/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6606480/
https://www.sciencedirect.com/science/article/abs/pii/S2468784720301525?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32428780/
https://www.sciencedirect.com/science/article/pii/S1553465019302869?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/31233782/
https://www.sciencedirect.com/science/article/abs/pii/S0030666520366792?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/33243377/
https://journals.lww.com/spinejournal/Abstract/2018/11150/Evaluating_the_Accuracy_and_Quality_of_the.17.aspx
https://pubmed.ncbi.nlm.nih.gov/29664816/
https://link.springer.com/article/10.1007/s00464-020-07517-4
https://link.springer.com/article/10.1007/s00464-020-07517-4
https://pubmed.ncbi.nlm.nih.gov/32253556/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7886732/
https://pubmed.ncbi.nlm.nih.gov/30560831/
https://www.tandfonline.com/doi/full/10.1080/01421590701542119
https://pubmed.ncbi.nlm.nih.gov/17885978/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0082469
https://pubmed.ncbi.nlm.nih.gov/24367517/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3867348/
https://link.springer.com/article/10.1007/s11845-018-1902-2
https://link.springer.com/article/10.1007/s11845-018-1902-2
https://pubmed.ncbi.nlm.nih.gov/30238185/
https://publishing.rcseng.ac.uk/doi/10.1308/003588414X13814021676396
https://pubmed.ncbi.nlm.nih.gov/24780674/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4474244/
https://journals.sagepub.com/doi/10.1177/1460458213512220
https://pubmed.ncbi.nlm.nih.gov/24670899/
https://www.sciencedirect.com/science/article/abs/pii/S0022346813006611?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/24726118/
https://pubmed.ncbi.nlm.nih.gov/29278863/
https://link.springer.com/article/10.1007/s00405-020-05906-y
https://pubmed.ncbi.nlm.nih.gov/32180014/
https://www.cambridge.org/core/journals/journal-of-laryngology-and-otology/article/abs/youtube-as-a-source-of-information-on-rhinosinusitis-the-good-the-bad-and-the-ugly/859AD3671A3E5FDF9BDE78015E126C3A
https://pubmed.ncbi.nlm.nih.gov/23866821/

