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ABSTRACT Objective: To make a detailed content analysis of the
management of broken instruments, which is an attractive and chal-
lenging topic on Instagram. Material and Methods: Instagram was
searched using “#brokenfile”, “#brokeninstrument” and “brokenfilere-
moval”. After duplicates and unrelated posts were excluded, 818 posts
were evaluated regarding the type of post, country, language, publica-
tion year, tooth number, location of the broken instrument, manage-
ment method, presence of magnification, presence of follow-up,
publisher, sharing purpose, number of likes, comments, and views.
Videos were rated using the Global Quality Scale (GQS) and Confi-
dence Score (CS). Results: The majority of the posts were photographs
(86.5%), written in English (65.5%), and shared in 2020-2021 (65.6%).
The broken instruments were in mandibular molars (49.9%) and lo-
cated in the apical part (40.5%) mainly. The removal of broken instru-
ments was the preferred management strategy (83.3%). 37.6% of the
selected posts reported the use of the dental operating microscope. Clin-
icians tend to share posts to demonstrate their experience. The GQS
and CS values in the posts where the clinicians’ experiences were
shared were significantly higher compared to other sharing purposes
(p<0.05). There was no statistically significant difference between pub-
lisher types in terms of GQS, CS, and the number of visualizations of
the videos (p>0.05). Conclusion: Instagram is a frequently used social
media platform that allows the sharing of variable quality information
and experiences about broken instrument management. Thus, the con-
tents of shared posts are needed to be reliable and accurate since they
may guide clinicians and patients.
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OZET Amag: Bu galismanin amaci, dis hekimliginde ilgi ¢ekici ve
zorlu bir konu olarak kirik alet yonetimi hakkinda Instagram’da payla-
silan gonderilerin detayli i¢erik analizini yapmaktir. Gere¢ ve Yon-
temler: Instagram’da “#brokenfile”, “#brokeninstrument” ve
“#brokenfileremoval” etiketleri kullanilarak detayli bir arama yapil-
mugstir. Birden fazla yiiklenen ve konu ile ilgili olmayan gonderiler ¢1-
karildiktan sonra 818 gonderi analiz edilmistir. Yapilan analiz
kapsaminda; gonderi tiirt, tilke, dil, yayn yil1, dig numarasi, kirik ale-
tin konumu, yonetimi, bilyiitme varligi, takip durumu, yayinci, payla-
sim amaci, begeni, yorum ve goriintiilenme sayis1 gibi degiskenler
incelenmistir. Videolar, Kiiresel Kalite Olgegi [Global Quality Scale
(GQS)] ve Giiven Skoru [Confidence Score (CS)] kullanilarak derece-
lendirilmistir. Bulgular: Gonderilerin biiyiik bir kismi fotograf (%86,5)
ve Ingilizce (%65,5) olarak ve gogunlukla 2020-2021 yillarinda
(%65,6) yayimlanmustir. Kirik alet varligi gogunlugu mandibular mo-
larlarda (%49,9) ve genellikle apikal bolgede (%40,5) olacak sekilde
saptanmustir. Kirik alet yonetiminde baslica yonetim plani, aletin uzak-
lagtirilmasi olmustur (%83,3). Secilen gonderilerin %37,6’sinda dental
operasyon mikroskobu kullanimi rapor edilmistir. Klinik uzmanlar, de-
neyimlerini sergilemek amaciyla paylasim yapma egilimindedir. De-
neyimlerin paylasildigi gonderilerde GQS ve CS degerleri diger
paylasim amaclarina gore anlamli derecede yiiksek bulunmustur
(p<0,05). Yaynct tiirleri arasinda GQS, CS ve videolarin gériintiilenme
sayilar1 agisindan istatistiksel olarak anlamli bir fark bulunmamigtir
(p>0,05). Sonug: Instagram, kirik alet yonetimi hakkinda degisken ka-
litede bilgi ve deneyimlerin paylasilmasina olanak taniyan, sik¢a kul-
lanilan bir sosyal medya platformudur. Bu nedenle, paylasilan
gonderilerin iceriklerinin giivenilir ve dogru olmasi, klinisyenlere ve
hastalara yol gosterici olmasi kapsaminda, gerekmektedir.
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The internet is a worldwide system of computer
networks that aims to allow users to communicate
across large or small distances, share information
from any place around the world, and access infor-
mation or answers to any question in moments.! Fol-
lowing the development of social media platforms,
which can be considered a very practical innovation
in terms of visualization and sharing, the use of the
internet has been increasing day by day.>*

Dentistry is a profession that aims to develop
treatment methods based on scientific data for the in-
creasing functional and visual demands of patients.*
As well as in other fields, the cumulative usage of the
Internet assists in getting related information in den-
tistry. It is a fact that accessibility to dental treatment
differs among patients all around the world. There-
fore, getting medical information easily and quickly
through social media platforms has become more de-
sirable.’ Social media is defined as a collection of
platforms that enable individuals to create and share
information and ideas in virtual communities and net-
works.’ Using social media platforms such as Face-
book (Meta Platforms, Inc., USA), YouTube (Google
LLC., USA), Instagram (Meta Platforms, Inc., USA),
X (X Corp., USA) to reach medical information is
commonly preferred in this era and most likely will
be more outstanding in the foreseeable future.® How-
ever, the increasing use of these platforms also ne-
cessitates the evaluation of their global efficiencies.

Instagram (www.instagram.com), is one of the
visual and auditory social media platforms, was ini-
tially launched in 2010 and rapidly gained popular-
ity.” The application allows users to upload media,
edit it with filters, and share it publicly or with preap-
proved followers. The content of the post can be or-
ganized by hashtags in order to make them put
forward and attract like-minded Instagram users.
Photos, videos, or reels can be viewed regarding the
“most popular” or “most recent” related to the se-
lected hashtag. The desirable features of Instagram
have allowed dental practitioners to use this platform
to share information or cases, inform patients, or ad-
vertise.

The broken endodontic instrument is challeng-
ing for clinicians during root canal treatment since it
prohibits performing chemomechanical debridement
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effectively.® Therefore, removing the broken frag-
ment or bypassing it should be the main treatment
strategy in order to obtain successful outcomes.’ Sev-
eral devices and techniques have been developed for
the removal of broken instruments from root canal
space and these were experienced by clinicians.'*!?
In this regard, clinicians, dental clinics, and dental
companies have begun to share posts related to bro-
ken instrument removal on Instagram along with
widespread usage of this platform in endodontics.
Most of them share their personal experience with
using different techniques and equipment and a lot of
people rely on these posts to get information easily
and quickly, along with obtaining guidance and sup-
port.'*!* However, shared photos or videos may not
always accurately demonstrate treatment protocols.'®
Additionally, poor scientific content along with posts
could raise a question mark about the reliability of
used materials and methods. Due to the fact that so-
cial media has the power to modify both clinicians’
and patients’ ways of thinking, it is important to eval-
uate the quality of related information.

Compared to other social media platforms such
as YouTube, there is a lack of investigation in the
evaluation of Instagram content in endodontics as
well as other specialties in dentistry.'>!® Although
several studies have been conducted in endodontics to
assess the reliability and information quality of so-
cial media platforms, interestingly, to our knowledge,
no study has been performed to assess the quality of
endodontic-related information on Instagram.'”'®
Since broken instrument removal is an influential
topic that stands out on many platforms, related con-
tent is also needs to be investigated on Instagram.
Thus, this study aimed to assess the posts shared pub-
licly with the #brokenfile, #brokeninstrument, and
#brokenfileremoval hashtags on Instagram.

I MATERIAL AND METHODS

This study was performed without the ethical ap-
proval of the institutional review board since only
publicly available data were used, and any material
collected from humans or animals was not assessed.
The study was conducted in accordance with the Dec-
laration of Helsinki. Since only publicly available
data was used and any material from human was not
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collected, informed consent is not requiered. Before
conducting the search strategy, various related hash-
tags were checked in order to obtain more relevant
input. As a result of several reviews, it was decided
to use #brokenfile, #brokeninstrument, and #bro-
kenfileremoval hashtags as they provided the most
Subsequently,
(www.instagram.com) was accessed on December
04, 2022. All data were collected and recorded man-
ually within one week by two independent re-
searchers (Sila Nur Usta and Zeliha Ugur Aydin).

comprehensive data. Instagram

Posts with insufficient information about the
broken instrument, surgical procedures applied in in-
strument removal, seminar or congress posters, and
publishers that hide the number of likes and com-
ments were excluded from the study. After irrelevant
and duplicated posts were excluded, obtained posts
were characterized in terms, as follows: type of post
(photograph and video), country, language (English,
Turkish, and others), publication year, tooth number,
location of the broken instrument (coronal, middle,
and apical), management method (bypass and re-
moval), presence of magnification [loupe and dental
operating microscope (DOM)], presence of follow-
up, publisher (clinician, dental clinic, and company
including general dentistry pages), sharing purpose
(advertising, experience, information), number of
likes, number of comments, and number of views (for
videos). Posts that contain both video and photo were
characterized as photos since it is impossible to de-
termine the number of views of the video. Moreover,
if the information under the post was written in En-
glish and another language, the selected language was
considered only English. Posts that did not indicate
any follow-up period were recorded as “no follow-
up” and did not report any use of magnification was
categorized as “no available information”.

Assessment of the quality of the videos was
rated by The Global Quality Scale (GQS). The GQS
for videos can be applied across a range of fields
where visual and instructional quality is important,
including healthcare, technical training, and academic
subjects to evaluate the content, production quality,
and instructional value of videos in a structured way.
The GQS for videos typically uses a 5-point scale to
rate different aspects of the video, including visual
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clarity, audio quality, engagement, and educational
content. Additionally, the content was also scored be-
tween 1-5 [Confidence Score (CS)] for accuracy and
reliability.? This score helps viewers, educators, and
professionals evaluate whether the video content can
be relied upon to deliver accurate, well-researched,
and evidence-based information. The CS is especially
relevant in fields like healthcare, dentistry, science,
and education, where precision and factual correct-
ness are critical. All assessments and scoring were
carried out by 2 researchers independently (Sila Nur
Usta and Zeliha Ugur Aydin). Different results were
discussed until a consensus was reached. By follow-
ing this process, it was ensured that all perspectives
were considered and that the final decision was well-
informed, transparent, and mutually agreed upon.

STATISTICAL ANALYSIS

All statistical analyses were performed using SPSS
(IBM SPSS Inc., Chicago, IL) version 26. The
Cohen’s kappa coefficient was used to measure the
reliability of comparative agreement between 2 eval-
uators. Descriptive statistics were calculated to iden-
tify the overall characteristics of the photographs and
videos. The Shapiro-Wilk test was performed to
check the normality. The Kruskal-Wallis test was
used to compare the number of visualization, GQS,
and CS among publishers and the sharing purposes.
When the results were statistically significant, the
Mann-Whitney U test was used for pair-by-pair com-
parisons. The significance level was set at p<0.05.

I RESULTS

The Cohen kappa value was calculated as 0.931 for
inter-examiner agreement. A total of 5,290 posts were
retrieved after searching the #brokenfile (n=1,813),
#brokeninstrument (n=1,284), and #brokenfilere-
moval (n=2,193) hashtags on Instagram. After re-
moving duplicates and unrelated ones with the topic,
818 posts regarding photographs (n=708) and videos
(n=110) were evaluated. Selected posts were pub-
lished between July 17, 2014-November 15, 2022.

It was found that Russia (n=152) was the coun-
try with the highest number of shared posts in terms
of the management of broken instruments, followed
by Tirkiye (n=79). Countries with at least 20 posts
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FIGURE 2: Number of shared posts according to years

are shown in Figure 1. The contents under the shared
posts were written mainly in English (n=536), fol-
lowed by Turkish (n=33) and other languages
(n=249). The majority of the posts were shared in
2020-2021. Figure 2 shows the number of published
posts based on years.

Half of the instrument breakage (49.9%) was ob-
served in the mandibular molar teeth (4.6=140,
4.7=75, 3.6=136, 3.7=38, and 3.8=1) and 28.5% of
them were maxillary molars (2.6=65, 2.7=51, 1.6=85,
and 1.7=22). The frequencies of instrument breakage
in terms of maxillary incisors, maxillary premolars,
mandibular incisors, and mandibular premolars were
8.5%, 1.6%, 8.5%, and 3%, respectively.

According to the assessed posts, the location of
the broken instruments was mainly in the apical part
(n=317), followed by the middle (n=307) and coronal
(n=157) parts of the root canal system. Regarding
broken instrument management, 83.3% of those in-
struments were removed (n=651) and the rest were
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bypassed (n=130). Management methods in terms of
the position of the instrument are demonstrated in
Table 1. Furthermore, in the vast majority of shared
posts, there was a lack of information about whether
magnification was used. Only 37.6% of the selected
posts reported the use of magnification and in all
those posts, DOM was used to improve visualization.

Among cases in shared posts, 3.8% of them were
followed up from 3 to 120 months. Clinicians
(n=738) have published a larger number of posts, fol-
lowed by dental clinics (n=33) and companies
(n=47). There was not a statistically significant dif-
ference between publisher types in terms of GQS,
CS, and the number of visualization of the videos
(p>0.05). Moreover, regarding the sharing purposes
of the publishers, exhibiting clinical experience
(n=780) was the main trend, followed by advertising
(n=30) and ensuring information (n=8). The GQS and
CS values in the posts where the clinicians’ experi-
ences were shared were found to be significantly
higher compared to other sharing purposes (p<0.05).

Broken file-related posts obtained a total of
112,877 likes (0-1,817) and 4,866 comments (0-94).
Furthermore, videos were visualized 315,231 times
(22-85,090) in total. It was observed that the number
of the visualization did not significantly differ be-

TABLE 1: Number and the percentage (%) of the removed and
bypassed broken instruments regarding the location
Coronal Middle Apical Total
Remove 153 273 225 651
(97%) (89%) (79%) (83.4%)
Bypass 4 34 92 130
(3%) (11%) (29%) (16.6%)
Total 157 307 317 781

TABLE 2: The comparison of the number of visualization, the
GQS, and CS values of the videos related to broken instrument
management with publisher type

Clinician Dental clinic Company p value

Number of visualization*  3,102.06 705 1,601.31 0.711
GQs* 3.35 25 3 0.236
CSt 3.61 25 3.23 0.136

*Mean values. GQS: Global Quality Scale; CS: Confidence score
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TABLE 3: The comparison of the number of visualization,
the GQS, and CS values of the videos related to broken file
management with the sharing purpose.

Experience Advertising Information p value

Number of visualization* ~ 2759.63 2886.47 4765.75  0.444
GQs* 3422 1.85° 2.25° 0.003
cs* 3.72 1.86¥ 1.75 0.000

*Mean values. Read horizontally. Different superscript lowercase letters (a,b,x,y) in the
same row indicate a statistically significant difference. GQS: Global Quality Scale;
CS: Confidence score

tween publishers and sharing purposes (p>0.05). The
comparisons of the number of visualization, the GQS
and CS values with publisher type, and the sharing
purpose are represented in Table 2 and Table 3, re-
spectively.

I DISCUSSION

Nowadays, developments in technology lead to the
obtaining and transfer of information via the internet
commonly. Especially in dentistry applications, using
visual tools such as photographs and videos to show
the treatment steps and results has made social media
platforms more popular. Similarly, in the field of en-
dodontics, various videos, photographs, and dental x-
rays of endodontic treatments are widely shared by
clinicians and dental clinics for reasons such as in-
formation transfer, advertising, or promotion on so-
cial media. However, the content and quality of the
shared data are important since they may have an im-
pact on the perspective of both clinicians and patients
toward endodontic applications, and therefore, they
need to be investigated. Especially some critical
views such as the risk of misleading information, pro-
fessionalism concerns, privacy issues, and time man-
agement should be highlighted during the assessment
of social media concerns.

Management of broken instruments in endodon-
tics is challenging and requires experience for clini-
cians.! It has been reported that an increase in the
incidence of broken instruments has been observed
in endodontic treatments, especially following the in-
troduction of nickel-titanium instruments.?*?! Al-
though many techniques and equipment have been
discovered to remove or bypass broken instruments,
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which are very difficult to manage clinically, an ad-
equate methodology that can overcome this difficulty
has not been developed yet.”? In this context, the ap-
plication of different techniques related to the man-
agement of broken instruments and sharing the results
on social media is an attractive topic for clinicians
who do not have sufficient experience. Moreover, the
shared posts on social media can appeal to a wide
community, as they allow patients to have an opin-
ion about the treatment procedure and the clinician
himself. In this regard, Instagram has become one of
the most frequently used platforms for clinicians to
share their cases and experiences with other clinicians
and patients and show their abilities. In line with the
above-mentioned information, this study aimed to
make a detailed analysis of the parameters such as
tooth type, localization of the broken instrument,
methods, and equipment used in the treatment, pres-
ence of follow-up and magnification, the purpose of
sharing, type of account, and interaction rate regard-
ing the management of broken instruments.

It was found that the majority of the posts in-
cluded in this study were published in 2020-2021.
The increasing percentage of the use of social media
in recent years has led clinicians to be active on this
platform. Another important point on the basis of
these years is that clinicians could not transfer infor-
mation face-to-face and share their experiences by or-
ganizing courses due to the coronavirus pandemic.
This extraordinary situation also might have led them
to use Instagram for the management of broken in-
struments more frequently.

The literature has reported that instrument break-
age is higher in molars, especially in the mesial canals
of mandibular molars and mesiobuccal canals of
maxillary molars, compared to anterior and premolar
teeth.?*?* The higher incidence of instrument break-
age in molars can be explained by complex anatom-
ical factors such as accessibility to the root canal
system, the diameter of the root canal, and the degree
of curvature of the root canals.? In the included posts,
it was also found that the broken instruments were
mainly in the mandibular molars, followed by max-
illary molars in line with the literature. The frequent
instrument breakage, especially in the mandibular
molars, might have been observed due to root curva-
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tures that are not noticed on the dental x-ray but are
likely to be positioned proximal direction.?® In the
shared posts, it can be concluded that there is a posi-
tive correlation between the incidence of broken in-
struments and the difficulty of anatomical variations
in the root canal system of the related teeth, and there-
fore, mandibular and maxillary molars are more
prone to anatomical complications.?’%

The localization of the broken instrument is an-
other factor affecting the method and success of the
endodontic treatment. It has been indicated that en-
dodontic instruments tend to break in the apical part
more often.?-* This can be explained by the fact that
the narrow canal diameter, the inability to lubricate
this part via insufficient irrigant delivery, increased
torsional or cyclic fatigues of endodontic instruments,
and canal curvatures.’! Consistent with this informa-
tion, it was also found that the broken instruments
were generally in the apical part in shared posts. Fur-
thermore, the management of the broken instruments
in the apical part is more difficult than in the middle
and coronal parts of the root canal system for the
above-mentioned reasons.*>** Although it was found
that the majority of the broken instruments located in
the apical part were removed, the removal rate was
less than in the middle and coronal parts. However,
the number of posts where the broken instruments in
the apical part could not be removed or bypassed on
Instagram was very low. Thus, it is difficult to deter-
mine the success rate in the management of the in-
struments in this region.

Visibility and accessibility of the broken instru-
ment are two important key factors for successful
treatment. It has been noted that removing or by-
passing a broken instrument with an ultrasonic de-
vice under a DOM or loupe is an effective and
relatively safe method.* In this regard, the use of
DOM has been reported as more beneficial than den-
tal loupes in cases that require a high degree of sen-
sibility.* Interestingly, more than half of the posts
included in the study did not declare any information
about the use of magnification, and DOM was used in
all shared posts reporting the use of magnification.
However, in most of the shared posts, it can be con-
cluded that magnification might have been used even
if it was not specified, since the broken instruments
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were located in the middle and apical parts where
management is difficult. Especially in photographs,
the use of equipment and methods was not demon-
strated adequately. Thus, it is considered that this
kind of missing information may reduce the scientific
value of the shared post and cause conflicting results.

Another interesting point is that only 3.8% of the
shared posts have been followed up after treatment.
Although the removal or bypass of the broken instru-
ment is necessary for the complete disinfection of the
root canal system, how the applied methods during
the treatment process affect the tooth integrity is an
issue that should be evaluated regarding the survival
of the teeth. It has been reported that the methods used
for instrument removal inevitably result in a certain
amount of dentin loss which may increase the risk of
root fracture.** Therefore, although successful results
have been shown after the removal or bypass of bro-
ken instruments in shared posts, it is still unclear
which treatment method increases the long-term sur-
vival of the tooth. Follow-ups with dental X-rays are
crucial feedback for both clinicians and patients, so
the lower rate of follow-up percentage observed in this
study could be highlighted as an important limitation.

In this study, it was found that the majority of
the posts were shared for demonstrating experience
by clinicians, and the below information was written
in the English language. In this regard, Instagram can
be considered a platform that allows clinicians to be
self-realized as well as provides information transfer.
Moreover, the reason for writing in English can be to
reach out to a larger population through this language
since English is one of the most spoken in the world.
Moreover, the study identified Russia and Tiirkiye as
the countries with the highest number of shared posts.
Reasons such as cultural differences, political and
regulatory factors, technological infrastructure and
access, and social media usage patterns might influ-
ence the quality of shared content warrant further dis-
cussion. These variations can have a significant
impact on the quality and accuracy of shared infor-
mation, as regional preferences and access to re-
sources may affect the content creation process.

The GQS and CS values of the videos in which
the clinical experience was shared were significantly
higher than other sharing purposes. In these videos,
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the reflection of the used technique and equipment
more clearly and the full-time display of the broken
instrument removal might have increased the quality,
accuracy, and reliability of the content. In addition to
this, the number of visualization and the GQS and CS
values did not differ among the type of publisher.
This can be explained by the fact that publishers tend
to share in line with their main purposes and similar
to other posts.

Several limitations should be considered when
interpreting the findings of this study. First, the review
of shared posts was conducted over a one-week pe-
riod, which may have led to variations in the number
of likes, comments, and views across posts, poten-
tially affecting the data’s consistency. Additionally,
the search strategy focused on only the 3 most com-
monly used hashtags, which may not encompass all
relevant posts on the topic. This raises the possibility
that certain posts, particularly those from users who
did not utilize hashtags or who employed less com-
mon ones, may have been overlooked. Furthermore,
posts on Instagram can be edited or altered by the pub-
lishers after being uploaded, which could impact the
reliability of the content, especially in terms of the ac-
curacy of information regarding broken instrument
management. These changes might result in discrep-
ancies between the originally posted content and its
current form. In addition, sharing patient photos or
case studies on Instagram, even with consent, raises
ethical and privacy concerns. Thus, while Instagram
posts provide valuable visual data on broken instru-
ment management, they may not always offer the
level of detail or reliability necessary for drawing
definitive conclusions. To obtain more comprehen-
sive and scientifically sound information, consulting
peer-reviewed articles and clinical studies would be
more advantageous.
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I CONCLUSION

Instagram is a frequently used social media platform
that allows the sharing of variable quality informa-
tion and experiences about broken instrument man-
agement to clinicians and patients. Based on the
present limitations of this study, the contents with a
clear and transparent methodology could guide prac-
titioners in adopting best practices and avoiding com-
mon pitfalls, while long-term follow-ups could shed
light on the effectiveness and potential complications
of various treatment strategies. This can bridge the
gap between social media content and evidence-
based clinical practice, fostering safer and more ef-
fective management of broken instruments in
endodontic procedures.
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