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Original Research Article

Evaluation of Marginal Adaptation of Three Biomaterials
as Apical Barrier in Experimental Apexification Model

Nagehan Aktas'

, Didem Sakaryali Uyar?("), Didem Atabek’

ABSTRACT

Aim: The purpose of this study was to compare the marginal
adaptation of Mineral Trioxide Aggregate (MTA), Biodentine,
and EndoSequence as apical plug materials after orthograde
placement in an experimental apexification model using confocal
laser scanning microscopy (CLSM).

Materials and Method: The study was conducted with sixty
single-rooted mature mandibular premolar teeth. These teeth
were prepared as 12 mm root lengths, and apical regions of teeth
were enlarged by using peeso reamers to give the open apex form
likely with the immature teeth as an experimental apexification
model. ProRoot MTA, Biodentine, and EndoSequence used as
apical plug materials were placed into the apical region of samples
with a thickness of 4 mm. After filling the remaining root canal
with gutta-percha, each sample was divided into three transverse
sections by using a hard tissue microtome to evaluate marginal
adaptation between dentine walls and apical plug material using
a confocal laser scanning microscopy. Then, gap areas of all
microscope images were measured with Image J program.

Results: MTA showed the highest marginal adaptation, followed
by EndoSequence and Biodentine. Biodentine was significantly
inferior to the other materials in marginal adaptation (p<0.01).
There were no significant differences between EndoSequence
and ProRoot MTA groups (p>0.01).

Conclusion: MTA and EndoSequence exhibited superior
marginal adaptation as apical plugs compared to Biodentine.
Biodentine had the poorest adaptation among the three materials.

Keywords: Apexification; Apical plug; Calcium silicate-based
cements; Confocal laser scanning microscopy; Immature
permanent teeth

Makale gonderilis tarihi: 11.03.2024; Yayina kabul tarihi: 04.07.2024
iletisim: Dr. Nagehan Aktas

OZET

Amag: Bu calismanin amaci, deneysel apeksifikasyon modelinde
ortograt yerlestirme sonrasinda Mineral Trioksit Agregat (MTA),
Biodentin ve EndoSequence’in apikal bariyer materyalleri olarak
marjinal uyumunun, konfokal lazer tarama mikroskop kullanarak
karsilastirmakti.

Gereg ve Yontem: Calismada, 60 adet matur tek kokli mandibular
premolar dis kullanildi. Disler 12 mm kok uzunluklar olacak
sekilde hazirlandi ve diglerin apikal bélgesi immatir diglerdeki agik
apeks formunu vermek icin peeso reamer kullanilarak genisletildi.
Apikal bariyer materyali olarak kullanilan ProRoot MTA, Biodentin
ve EndoSequence, 6rneklerin apikal bolgesine 4 mm kalinliginda
yerlestirildi. Kalan kék kanali gutta-perka ile doldurulduktan sonra
her 6rnek, marjinal adaptasyonu degerlendirmek igin sert doku
mikrotomu kullanilarak tg¢ enine kesite bélindi. Lazer taramali
konfokal mikroskobu kullanilarak dentin duvarlari ve apikal
bariyer materyali arasindaki marjinal adaptasyon degerlendirildi.
Daha sonra tim mikroskop gérintulerinin bosluk alanlari Image J
programi ile dlguldu.

Bulgular: MTA en yuksek marjinal uyumu gdsterirken, onu
EndoSequence ve Biodentine izlemistir. Biodentinin marjinal
adaptasyonu diger materyallere kiyasla anlamli derecede daha
disuk oldugu bulunmustur (p<0.01). EndoSequence ve ProRoot
MTA gruplari arasinda anlamli bir fark bulunmamistir (p>0.01).

Sonug: MTA ve EndoSequence materyalleri Biodentine kiyasla
apikal bariyer olarak Ustin marjinal adaptasyon sergilemigtir.
U¢ materyal arasinda en zayif marjinal adaptasyonu Biodentin
gOstermisgtir.

Anahtar Kelimeler: Apeksifikasyon; Apikal bariyer; Kalsiyum
silikat bazli simanlar; Lazer taramali konfokal miroskop; Immatiir
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INTRODUCTION

Apexification is the most common treatment method
for immature permanent teeth that induce the physi-
ologic formation of a hard tissue barrier to achieving
apical closure."? Calcium hydroxide apexification is
the most used traditional method that requires pro-
longed root canal dressings to create an apical barri-
er. However, the disadvantages of this treatment are
an increased risk of tooth fracture and interruption of
treatment.®

Advancements in biomaterial sciences have signifi-
cantly enhanced the effectiveness and practicality
of apexification procedures. Mineral trioxide aggre-
gate (MTA) has been widely accepted as the pre-
ferred material for single-visit apexification due to its
effective performance as an apical plug.*® Current
studies’™® in the endodontic literature have mainly
focused on using MTA as an apical plug. Despite
its popularity, certain challenges associated with
the use of ProRoot MTA (Dentsply Tulsa Dental,
Tulsa, USA), such as its high expense, difficulty in
handling, and prolonged setting duration, have been
identified.’® To address these challenges, new cal-
cium silicate-based formulations like Biodentine
(Septodont, France) and EndoSequence BC Root
Repair Material (Brasseler, USA) have been devel-
oped. These materials offer similar biological effects
and essential components to MTA."

Biodentine is available as a capsule form, containing
a premeasured amount of calcium chloride solution
and a separate powder, which is activated by me-
chanically mixing in an amalgamator. The setting
time of biodentine is approximately 12 minutes. It
has high mechanical performance and excellent bio-
compatibility.>'2'® The mechanical properties of Bio-
dentine are higher than those of MTA and similar to
dentine.®

EndoSequence is premixed and produced as a
ready-to-use putty or injectable form with easier han-
dling and application.>'* The manufacturer’s specifi-
cations indicate that the inherent moisture within the
dental tubules is adequate for the setting process.
EndoSequence BC RRM-Fast Set Putty (Brasseler,
USA), with new fast set chemistry, has a setting time
of 20 minutes. Its nanosphere-sized particles are en-
gineered to penetrate the dental tubules, leveraging

the intrinsic fluid of the dentine to establish a micro-
mechanical bond upon hardening.

Prior studies examining the effectiveness of these
biomaterials through orthograde filling of immature
teeth utilizing confocal laser scanning microscopy
are nonexistent. This study aims to assess the mar-
ginal adaptations of MTA, Biodentine, and EndoSe-
quence as apical plug materials by using a confo-
cal laser scanning microscope in an experimental
apexification model. The null hypothesis was no sig-
nificant difference in marginal adaptation among the
various calcium silicate-based cements when used
as apical plug materials in apexification treatments.

MATERIALS AND METHOD

This study was approved by the Ethics Committee of
Clinical Research of Gazi University Faculty of Den-
tistry (number: GUDHKAEK.19.05/4). Single-rooted
mandibular premolar teeth were selected for the
present study. The teeth were examined under a
microscope (Carl Zeiss OPMI Proergo; Carl Zeiss
Meditec AG, Jena, Germany) to exclude teeth with
carious lesions, cracks, fracture lines, or resorption.
Roots were debrided to eliminate soft tissue, subse-
quently disinfected with 5.25% sodium hypochlorite
(NaOCil) for one hour and preserved in saline until
experimentation commenced.

Sample Preparation

To standardize root length at 12 mm, the crowns were
removed using a diamond disc (Sunshine Diamond,
Germany) with water cooling. Root canals were ac-
cessed, and the working length was determined with
a #15 K-file. Canal preparation followed, scaling up
to a #40 master apical file via K-files, subsequently
expanded to #80 using the step-back method. The
root canals were irrigated with 2 mL 5.25% NaOCI
(Endosolv-HPV, Imicryl, Turkiye) during instrumen-
tation. For mimicking immature teeth with open api-
ces, the apical foramen was enlarged to a diameter
of 1.70 mm using progressive sizes (1-6) of Peeso
Reamers (Mani, Inc., Tochigi, Japan). The smear
layer was removed with 17% Ethylenediamine Tetra
Acetic Acid (EDTA) (DiaPrep Plus, DiaDent, South
Korea) irrigation, and a final rinse with saline was
performed. The samples were stored in sterile saline
until further processing.
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Experimental Procedure

The samples were randomly divided into three
groups, each assessing a different apical plug mate-
rial (n=20 per group):

Group 1: MTA (ProRoot MTA; Dentsply Tulsa Dental,
Tulsa, USA)

Group 2: Biodentine (Septodont, Saint Maur des Fa-
ussés, France)

Group 3: EndoSequence (EndoSequence BC RRM-
Fast Set Putty, Brasseler, USA)

The samples were stabilized in a moistened floral
arrangement substance (Oasis Floral Foam, Kent,
USA) to simulate periapical tissues in vivo condi-
tions. The root canals were dried with paper points
(Dentplus, DiaDent, Netherlands), apical plug ma-
terials were prepared according to the manufactur-
er’s instructions, and placed into the canals in the
orthograde direction, compacted with endodontic
pluggers (Kerr Co., USA). Periapical radiographs
were taken to confirm the density and thickness of
the apical plug. A moist cotton pellet was applied
proximal to the apical plug, and a temporary sealant
(Coltosol F, Coltene Whaledent, Langenau, Germa-
ny) was applied. Samples were incubated at 37°C
with 100% humidity to allow for material setting,
as per manufacturer’s guidelines. The canal space
above the set apical plug was filled with gutta-percha
(DiaDent, Almere, The Netherlands) and AH-PlusTM

Sealer (Dentsply, Maillefer, Netherlands), using the
lateral compaction technique. The root canal orifices
were then sealed with a composite material (Filtek
Supreme XTE, 3M ESPE), and samples were again
stored under the same conditions for one week to
ensure sealer setting.

Confocal Laser Scanning Microscope Evaluation

Three coats of nail varnish were applied to the ex-
ternal root surfaces of the samples, excluding the
apical 1.0 mm, to prevent any leakage from the lat-
eral canals or dentinal tubules. The samples were
then immersed in Rhodamine B (Merck, Turkey) for
48 hours and cleansed to remove excess dye for 15
minutes. The samples were cut into three sections in
the transverse direction with 1 mm thickness, using
hard tissue microtome (ATM Brilliant 210 Cutter, ATM
GmbH, Mammelzen, Germany) and 0.3 mm micro-
tome saw (Isomet Buchler, Lake Bluff, IL) (Figure 1).
The marginal adaptation between dentin walls and
apical plug material for all sections was examined
under a confocal laser scanning microscope (CLSM;
Zeiss Lsm 510 Meta, Zeiss GmbH, Germany) at
20x magnification. The images obtained were ana-
lyzed using Image J software (National Institutes of
Health, Bethesda, Maryland, USA) to calculate the
gap areas. A single operator executed all measure-
ments thrice to ensure reliability. The mean gap area
for each sample was calculated by averaging all gap
areas from every section in each root.

— — — —
— — — —
A LB I —

1 mm

Figure 1. A) Schematic representation of the methodology used in this study.
B) Representative photograph of 1 mm sections obtained with a microtom
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Statistical Analysis

SPSS for Windows version 23.0 was used for statis-
tical analysis. The minimum sample size was deter-
mined to be n=20 for each of the three groups based
on a 15% mean difference in outcome measurement
in at least one the pairwise comparisons, statistical
power = 0.85, and statistical significance (alpha) lev-
el = 0.01. Shapiro-Wilk test was used to determine
whether the measurements were compatible with
normal distribution. One-Way ANOVA test was used
to compare measurements according to groups.
Tukey’s post-hoc HSD test was used to assess the
statistical significance of pairwise comparisons once
the statistically significant ANOVA test results was
obtained. Significance was evaluated at the level of
p<0.01.

A

RESULTS

The CLSM examination of these transverse sections
showed marginal gaps between the dentine and api-
cal plug material interface. Figure 2 shows CLSM
images of MTA, Biodentine, and EndoSequence
material under 20X, respectively. Shapiro-Wilk test
indicated that the data was normally distributed
(p>0.01). The gap area between the dentinal walls
and material used was compared using One Way
ANOVA, which elucidated a statistically significant
difference amongst the three groups (p<0.01). The
mean value of the gap area and standard deviations
for each group are shown in Table 1.

When the materials were evaluated as pairs, there
were significant differences between EndoSequence
and Biodentine and MTA and Biodentine (p<0.01).
Contrastive analysis between the groups indicat-
ed a lack of significant difference between the En-
doSequence and MTA groups (p>0.01), while each
showed significant differences when compared with
Biodentine (p<0.01).

C

Figure 2: Representative confocal images (X20) of different groups a) MTA, b) Biodentine,

c) EndoSequence

Table 1. Minimum, maximum, and mean marginal gap area (um2) and standard deviation seen

under CLSM (20X)

Minimum Maximum Mean Standard
o P-Value
gap area gap area value deviation
MTA 148356 499162 220814 94614
Biodentine 426178 1335699 743937 230810 p<0.01
EndoSequence 30643 756164 379326 218015

*: p<0.01
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DISCUSSION

The effects of the various calcium silicate-based ce-
ments when used as apical plug materials in apexi-
fication treatments on the marginal adaptation were
investigated in this in vitro study. The results showed
that the adaptation of MTA and EndoSequence were
higher than Biodentine thus, the null hypothesis that
the marginal adaptation would not be significantly
affected by the different apical plug materials was
partially rejected

Calcium silicate-based biomaterials have emerged
as a prominent choice in the dental field, necessi-
tating a comprehensive examination of their efficacy
across varied clinical scenarios. These materials are
routinely used for various purposes, including apical
plug materials during the apexification procedure.?'®
MTA has been preferred in recent years in apexifica-
tion procedures due to its biocompatibility and physi-
cal and chemical properties, and recent studies have
reported successful long-term clinical outcomes.®"*°
However, despite its advantageous aspects, certain
limitations of MTA have been documented, notably
its extended setting duration, challenges associated
with clinical application, poor handling properties,
and high cost. 51

Commercially available calcium silicate-based ma-
terials, such as Biodentin and EndoSequence, pos-
sess improved handling characteristics and color
stability while maintaining a suite of physical and
chemical characteristics that align well with those
of MTA."® Research has predominantly focused on
these substances’ physical properties, particularly
their efficacy in sealing and marginal adaptation as
retrograde root-end-filling material during surgical
procedures.*'*'° However, limited studies compared
the marginal adaptation of MTA with these materi-
als for orthograde obturation of immature teeth,
which is generally used by pediatric dentistry for
apexification.2?%2' The endodontic literature mainly
focuses on MTA's use as an apical plug, and high
success rates and good sealing ability of MTA re-
ported.6891819 |n this study, MTA showed the highest
marginal adaptation compared to other apical plug
materials. Excellent adaptation to the dentine from
the expansion of the material during the hydration
reaction has been reported in the studies evaluating
marginal adaptation.?

This study indicated no significant difference be-
tween the marginal adaptation of MTA and EndoSe-
quence. This result is consistent with the results
of the four recent studies.?'®'> They compared the
marginal adaptation of MTA and EndoSequence with
different methods, and all of them showed that these
two materials had similar marginal adaptation. En-
dosequence’s nanosphere particle size allows the
material to enter the dentinal tubules. When the ma-
terial hardens, it forms a mechanical bond with den-
tin and creates dimensional stability by limiting the
shrinkage potential of the material.®* The successful
adaptation of EndoSequence is thought to depend
on this.

According to this study, MTA and EndoSequence
were statistically higher than Biodentine. Biodentine
had the poorest adaptation among the three mate-
rials. The findings herein present a contrast to prior
research which assessed apical leakage between
MTA and Biodentine.*17:1820.21.2 These studies found
that Biodentine showed superior sealing ability com-
pared to MTA. Until this point, the literature lacks a
study that specifically evaluates the marginal gap of
MTA, Biodentine, and EndoSequence when used
as an orthograde apical barrier utilizing the CLSM
technique. It is plausible that the methodological ap-
proach employed in the current study has contribut-
ed to the variance observed in outcomes.

The thickness of the apical barrier plays a significant
role in maintaining an adequate seal. Several stud-
ies have been conducted to show sufficient thickness
when used to create an apical barrier. They have re-
ported that the ideal thickness for routine clinical use
is 4 mm.*2* Therefore, in our study, apical plug mate-
rials were used with a thickness of 4mm.

The present study assessed the marginal adapta-
tion between dentin and apical plug material using
a confocal laser scanning microscope. While CLSM
has been employed in a myriad of studies to exam-
ine the interface integrity of silicate-based materials,
these investigations have predominantly focused
on the quality of retrograde filling with various cal-
cium silicate-based substances.®'925%6 However,
these studies evaluated the retrograde filling quality
in different calcium silicate-based materials. None
of them were performed on orthograde placement.
The technique of orthograde insertion, as utilized for
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MTA, EndoSequence, and Biodentine in this study,
demands greater precision due to the challenges in-
herent in condensing materials where resistance is
minimal owing to the open apex’s nature. Further-
more, the intricacies involved in placing materials
within the apical area, alongside anatomical varia-
tions, can complicate achieving a seamless adap-
tation to the dentinal walls, potentially leading to the
formation of marginal gaps at the interface between
the dentin and the material.?

CLSM has several advantages, namely minimal
specimen preparation, and the same sample can
be used for both treatment and further processing,
the acquisition of high-resolution images, and the
ability for immediate observation. At the same time,
many different components can be examined us-
ing various dyes. Within the scope of this research,
Rhodamine B, a dye that emits fluorescence under
the stimulation of red light at a wavelength of 546
nm, was employed.'®% In this study, MTA, Bioden-
tine, and EndoSequence showed sensitivity to dye
uptake, and different rates of dye absorption were
observed in the materials. In previous studies'®?,
where Rhodamine B was used to measure marginal
adaptation of MTA, it was reported that the material
absorbs Rhodamine B instead of advancing at the
dentin-material interface. Conversely, another study
did not observe any alteration in the material upon
interaction with the dye.?

In this study, the experimental apexification model
was adapted from previous studies.?*® Although
individual differences are always possible between
different teeth, great care was taken in selecting
the experimental teeth. Constructing in vitro imma-
ture teeth with an open apex model is challenging
because it is difficult to replicate the anatomical re-
lationship between the open apex and periodontal
tissue. Future studies are needed to confirm this
study’s results and further investigate the behavior
of these materials in vivo conditions.

CONCLUSION

This study indicated no significant difference be-
tween the marginal adaptation of MTA and EndoSe-
quence. Biodentine had the poorest adaptation
among the three materials. EndoSequence BC Root
Repair Material is a promising material with high

marginal adaptability that overcomes the limitations
of MTA.
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Aile Dis Hekimlerinin ve Dis Hekimlerinin Koruyucu Dis
Hekimligi Uygulamalari ve Acil Tedavi Yaklagsimlarinin
Degerlendirilmesi: Bir Anket Calismasi
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OZET

Amag: Bu calismada, aile dis hekimlerinin ve dis hekimlerinin
koruyucu dis hekimligi uygulamalari ve acil tedavilere
yaklagimlarinin karsilastirmali olarak degerlendiriimesi
amaglanmaktadir.

Gereg ve Yontem: Calismaya 35 aile dis hekimi ve 35 dis
hekimi toplam 70 goénilli dahil edildi. Veriler, dijital platformda
hazirlanmisg anket sorularinin cevaplarinin degerlendirmesiyle
elde edildi. Calismada, gonullilerin demografik 6zellikleri,
koruyucu uygulamalara ve acil tedavilere yonelik tutumlar
degerlendirildi. Verilerin karsilastinimasinda ki-kare, t testi,
tamamlayici istatistiklerden faydalanildi. p < 0.05 istatistiksel
anlamhhk degeri olarak kabul edilmistir.

Bulgular: Klinikte flortr uygulayan aile dis hekimlerinin orani
(%91.4) dis hekimlerine (%60.0) gbére 6nemli dlgide ylksekti
(p<0.01). Ayrica, fissir orticli uygulayan aile dis hekimleri
(%94.3) dis hekimlerine (%57.1) goére anlaml derecede daha
fazlaydi (p=0.001). Koruyucu uygulamalar ve acil tedavilere iliskin
bilgi seviyeleri incelendiginde, ylksek bilgi dizeyine sahip aile
dis hekimlerinin orani (%42.9) dis hekimlerinden (%14.3) énemli
olguide daha yuksekti (p=0.020). Ayrica, aile dis hekimlerinin
c¢ogunlugu aile dis hekimligi egitimi almadiklarini ancak egitim
programlarina katilmak istediklerini ifade etti.

Sonug: Rutin araliklarla egitim programlarinin uygulanmasi
aile dis hekimleri ve dis hekimlerinin pediatrik hasta grubuna
yonelik yaklasimlarinin gelistirilmesi ve bilgilerin glincel tutulmasi
acisindan faydali olacaktir.

Anahtar Kelimeler: Acil tedavi; Koruyucu dis hekimligi; Toplum
dis hekimligi

Makale gonderilis tarihi: 01.09.2023; Yayina kabul tarihi: 17.07.2024
iletisim: Dr. irem Bag

ABSTRACT

Aim: It is aimed to comparatively evaluate the approaches of
family dentists and dentists to preventive dentistry practices and
emergency treatment.

Material and Method: A total of 70 volunteers, consisting of 35
family dentists and 35 dentists, were included in the study. Data
were obtained by evaluating the answers to the questionnaire
prepared on a digital platform. The demographic characteristics
of volunteers and their attitudes towards preventive practices and
emergency treatments were assessed. Chi-square, t-test and
complementary statistics were used. p < 0.05 was considered as
statistically significance value.

Results: The percentage of family dentists applying topical
fluoride in clinic (91.4%) was significantly higher compared to
dentists (60.0%, p<0.01). Furthermore, family dentists applying
fissure sealants (94.3%) were significantly higher compared to
dentists (57.1%, p=0.001). When evaluating the knowledge levels
related to preventive procedures and emergency, the percentage
of family dentists with a high level of knowledge (42.9%) was
significantly higher than dentists (14.3%, p=0.020). Additionally,
the majority of family dentists mentioned that they had not
received training in family dentistry but expressed their interest in
participating in educational programs.

Conclusion: Implementation of training programs at routine
intervals will be beneficial for family dentists and dentists to
improve their approach to the pediatric patient group and to keep
their knowledge up to date.

Keywords: Community dentistry;
Preventive dentistry

Emergency treatment;
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GiRiS

Toplumda yaygin olarak gérilen dis ¢lrtugu, onle-
nebilir bir hastaliktir." Koruyucu agiz ve dis saghigi
hizmetleri, dis ¢lrigu ve risk faktoérlerini goéz éniine
alarak, problemin ortaya gikmadan énlenmesini he-
deflemektedir ve bitin saglk hizmetlerinde oldugu
gibi agiz ve dis saghgdi hizmetlerinde de koruyucu
saglik hizmetleri 6n plandadir.2 Agiz ve dis saghgi
taramalari, oral hijyen ve beslenme egitimi, florir
uygulamalari ve fisstr 6rticlu uygulamasi bireye
yonelik yapilan baslica koruyucu agiz ve dis saghgi
hizmetlerindendir.?

Amerikan Pediatrik Dis Hekimleri Birligi, cocuklarda
ilk disin surmesi itibariyle en gec¢ bir yasina kadar
rutin dis kontrollerinin baglamasini 6nermektedir.?
Yapilan calismalarda, koruyucu uygulamalar igin
bir yasindan itibaren dis hekimine giden ¢ocuklarin,
restoratif ve acil miidahaleler i¢in dis hekimine gitme
gereksinimi duymayacaklari bildirilmistir.4 ilk koruyu-
cu dis hekimligi hizmetine 2-3 yasinda erigsen ¢ocuk-
larin ise bu ilk ziyaretlerinin koruyucu uygulamalarla
birlikte blylk oranda tedavi ve acil uygulamalari da
icerdigi arastirmacilar tarafindan gosterilmistir.*® Dig
hekimi ile daha kiglk yasta tanisan gocuklarin adiz
hijyenlerinin ve ailelerinin agiz dis saghgina yénelik
motivasyonlarinin daha iyi oldugu dasunulmektedir.
Ancak, dis hekimligi hizmetlerinde koruyucu hizmet-
lerden ¢ok tedavi odakli bir yaklagsim oldugu Duin-
ya Dis Hekimleri Birligi tarafindan belirlenmis ve bu
yaklasimin hem insan kaynaklari hem de finansal
acidan maliyetleri artirdigina dikkat gekilmistir.6 Co-
cuklarin genel sagliginda oldugu gibi agiz saghgin-
da da, ailenin egitimi ve zamaninda yapilan koruyu-
cu uygulamalarin saglik alanindaki giderleri azalttigi
bilinmektedir.”

Hastaya ilk basvurdugu hekim tarafindan verilen
saglik hizmeti olan birinci basamak agiz ve dis sagl-
g1 hizmetleri, hastanin agiz dis saghg sistemi ile ilgili
ilk temas ettigi yerdir.® Amerikan Pediatrik Dis He-
kimleri Birligi tarafindan tanimlanan aile dis hekimligi
uygulamasi, dis hekimi ve hasta arasinda surekli bir
iliskiyi ifade eder. Bu uygulama, glvenli, bireysel-
lestiriimis, kapsaml, surekli, erisilebilir, koordineli,
sefkatli ve hasta-aile merkezli bir ortamda sunulan
agiz saghgi bakimini igerir. Aile dis hekimligi uygu-
lamasinin, ¢ocuklarin ve ailelerin 6mir boyu en iyi
agiz ve dig saglig1 hizmetine erisimini saglamak igin

1 yasindan 6nce baslatilmasi énerilir.? Dis hastalik-
larini ortaya ¢ikmadan 6nleme amaci giden aile dis
hekimligi uygulamasi, daha sik dis hekimi ziyaretinin
daha az dental prosediirle sonuglandigini bildiren
arastirmalar tarafindan da desteklenmektedir.®

Ulkemizde ilk olarak 2004 yilinda giindeme gelen
aile dis hekimligi, Turk Disg Hekimleri Birligi (TDB)
22. Uluslararasi Dighekimligi Kongresi'nin ¢alisma
raporunda “Sorumlu oldugu bireylerin/ailelerin agiz
dis saghg! acisindan ilk bagvuru noktasini olusturan
bireysel ve toplumsal dizeyde agiz dis saghginin
korunmasi ve birinci basamak tedavi edici amagli
hizmetleri sureklilik iginde sunan, izleyen ve deger-
lendiren dis hekimidir.” seklinde tanimlanmis olup,
2022 yihinda Eskisehir, Kirsehir ve Karabuk olmak
Uzere Ug pilot ilde hayata gegirilmistir.® Aile dis he-
kimligi uygulamalarinin, koruyucu agiz ve dis sag-
lIg1 hizmetlerini esas alarak, agiz ve dis saghginda
tedavi hizmetlerinin yukinu azaltacagl tahmin edil-
mektedir.

Aile dis hekimligi uygulamasi kapsaminda, aile dis
hekimleri, cocuk hastalarin agiz ve dis saghgini ko-
rumada saglik politikasi igerisinde yer almaya bas-
lasa da kamu kurumlarinda ¢alisan her dis hekimi
cocuk hastalar ile karsilagsmaktadir. Dis hekimleri
¢ocuk hastayi tedavi etmese bile, tedavisi genellikle
daha fazla sabir, zaman, iletisim becerileri ve gocuk
psikolojisi konusunda anlayis gerektiren gocuk has-
talarin agiz ve dis saghginin énemli oldugunun far-
kinda olmali ve gereken deste@i saglamalidir.’® Her
ne kadar birgok arastirmada dis hekimlerinin koruyu-
cu dis hekimligi uygulamalari konusunda bilgilerinin
yeterliligi degerlendirilmis ve celiskili sonuglar vur-
gulanmig olsa da uygulamanin Ulkemizde yeni yU-
rurlige girmesi sebebiyle aile dis hekimlerinin yak-
lagimlarinin degerlendirildigi bir aragtirma literatirde
bulunmamaktadir."12

Sunulan galismada, aile dis hekimlerinin ve dis he-
kimlerinin koruyucu dis hekimligi uygulamalar ve
acil tedavi yaklasimlarinin karsilagtirmali olarak de-
gerlendiriimesi amacglanmaktadir. Calismanin HO hi-
potezi; aile dis hekimleri ve genel dis hekimlerinin,
koruyucu dis hekimligi uygulamalari ve acil tedavi
yaklasimlari arasinda fark yoktur olarak belirlenmis-
tir. Bu calismanin tilkemizde uygulamaya gegirilmek-
te olan aile dis hekimligi ile agiz dis saghgi hizmetleri
verilmesine dair saglik politikalarina ve aile dis he-



Aile Dis Hekimlerinin Bilgi Dizeyi

Cilt: 13, Sayi: 3, 2024 Sayfa: 416-425

kimlerine katki saglayacagi dusunulmektedir.
GEREGC VE YONTEM

Sunulan calismanin etik kurul onayi Eskisehir Os-
mangazi Universitesi Girisimsel Olmayan Klinik
Arastirmalar Etik Kurul 'undan (20.06.2023 tarih ve
63 sayil karar) alinmigtir. TC. Saglik Bakanhgi veri-
lerine gbre ¢alismanin érneklem grubunu olusturan
toplamda 42 aile dis hekiminin pilot ¢galisma kapsa-
minda goérevli oldugu &6drenildi. Turkiye'nin gesitli
bdlge ve kurumlarindaki gérev yapan 42 aile dis he-
kiminden 35'i (%83.3) arastirmaya katilmayi gondlli
olarak kabul ederek anket sorularini yanitladi. Belir-
lenen bir aylik surede aile dis hekimlerinin anket so-
rularina donlsu sonrasi arastirmanin diger grubunu
olusturan dis hekimlerine ulagildi. Orneklem dagili-
minin dengeli olabilmesi i¢in ankete katilmayi génul-
IU olarak kabul eden 35 dis hekimine ulasildiginda
veri toplamaya son verildi. (Post-power analizinde,
%5 yanilma duzeyinde 0,5 etki buyukligu 70 kisilik
orneklem ile 0.91 gli¢ diizeyine ulasildi.)

Arastirmada kullanilan anket benzer galismalar ve
ilgili rehberler baz alinarak hazirlanan 29 sorudan
olusmaktaydi.’®31®  Katilimcilara ulagtinimadan
once hazirlanan anketin anlasilabilirliginin test edil-
mesi i¢in kuguk bir grupta anket degerlendiriimesi
yapildi ve anlasilamayan noktalar tekrar dizenlendi.
Anket formu, 12 adet ¢oktan segmeli, 3 adet ¢oklu
secmeli 1 acik uglu soru, evet/hayir cevabina gore
ilave bir soru iceren 11 adet soru ve sadece aile dis
hekimlerinin yanit vermesi istenen 2 adet olmak Uize-
re toplam 29 sorudan olusmaktadir.

Anket formunun ilk bolimi aile dis hekimlerinin ve
dis hekimlerinin cinsiyet, yas, unvan, ¢alisilan kurum
ve mesleki tecribe gibi sosyodemografik bilgilerini
iceren 4 adet sorudan olusmaktaydi. Anketin ikinci
bdlimi ¢ocuk hasta muayene ve tedavisi konusun-
daki yaklasimlarini degerlendiren 3 sorudan, Gglncu
bolim hekimlerin koruyucu uygulamalar ve acil teda-
vilere iliskin tutum ve yaklasimlarini iceren 19 soru-
dan, son bolimi ise aile dig hekimlerinin bu hizmet
kapsaminda yeterlilik diizeyi, egitim alma durumu ve
egitim programina katiima istegi hakkinda 3 sorudan
olusmaktaydi. Anket formu web tabanli (Google For-
ms) formata donusturildikten sonra iletisim uygula-
masi (Whatsapp) araciligiyla katilimcilara ulastiriidi
ve veriler Temmuz - Eylul 2023 tarihleri arasinda

elektronik ortamda toplandi.

Anketin ikinci béliminde bilgi duzeyi degerlendir-
mesi amaci ile dogru énermelerden hazirlanan soru-
lara'®131% verilen yanitlar Abu-Dawoud ve ark.'® ga-
lismasinda uygulanan standartlastinimis puanlama
yontemi kullanilarak her bir katilimci i¢in hesaplana-
rak yuksek, orta ve disik olmak Uzere U¢ seviyede
kaydedildi.

Calismadan elde edilen verilerin istatistiksel analiz-
leri, SPSS Statistics 27.0 yazimi (SPSS Inc. Chi-
cago, lllinois, ABD) kullanilarak gerceklestirildi. Ca-
lismada standart tanimlayici istatistikler (ortalama,
standart sapma, sayi ve yuzde) kullanildi. Aile dis
hekimi ve dis hekimlerinin anket sorularina verdikleri
cevaplarin ve bilgi dizeylerinin karsilagtirimasinda
ki-kare testi kullanildi. p<0.05 istatistiksel anlamlilik
degeri olarak kabul edilmistir.

BULGULAR

Dis hekimlerinin 27’si ve aile dis hekimlerinin 30’u
olmak Uzere katilimcilarin biydk bir boliminu
(%81.4’un0) kadinlar olusturmaktaydi (p=0.356).
Aile dis hekimlerinin %48.6’s1, dis hekimlerinin
ise %62.9'u 22-30 yas araligindaydi. 10 yildan az
mesleki tecribesi olan hekimler tim katilimcilarin
%71.5’ini olusturmaktaydi (p=0.229). Katihmcilarin
gorev yaptiklari kurumlara gére dagilimlarina bakil-
diginda istatistiksel olarak anlamli farklilik tespit edil-
di. Aile dis hekimlerinin yaklasik tgte biri aile saghg:
merkezinde, dis hekimlerinin Ugte ikisi ise agiz ve dig
saghgr merkezlerinde gorev yapmaktaydi (p<0.01).
Katilimcilarin sosyodemografik 6zelliklerine goére da-
gilimlari Tablo 1°de goOsterilmistir.

Katilimcilarin gocuk hasta muayene oranlarina ba-
kildiginda, ayda 10'dan az ¢ocuk hasta muayene-
si yapan dig hekimlerinin orani (%37.1) istatistiksel
olarak anlamli farklilhk olacak sekilde daha yuksekti
(p<0.01). Katihmcilarin muayene ettikleri cocuk has-
talarin yas araligi degerlendirildiginde; aile dis he-
kimlerinin 0-3, 4-6 ve 8-12 yas gruplarindaki, dis he-
kimlerinin ise 12-18 yas grubundaki hastalari daha
¢ok muayene ettikleri gértlmustar (p<0.01). Aile dis
hekimlerinin ve dis hekimlerinin gocuk hastalari te-
davi etme durumlari degerlendirildiginde; aile dis he-
kimlerinin ve dis hekimlerinin gogunlugunun (%77.1,
%82.9) muayene ettikleri hastalara dental tedavi
uyguladigi tespit edildi (p=0.550). Cocuk hastalari
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Tablo 1. Katihmcilarin sosyodemografik 6zelliklerine gére dagihimlari

Aile dis hekimi n (%) Dis hekimi n (%)

Cinsiyet Kadin
Erkek
Yas 22-30 yas arasl

31-40 yas arasi
41-50 yas arasi
1-5 yil

6-10 yil

11-15 yil

16-20 yil

21 yil ve Uzeri

Mesleki tecriibe

Kurum Universite hastanesi

Agiz ve dis saghgi hastanesi
Agiz ve dis saghgi merkezi
Devlet hastanesi

Aile saghgi merkezi

30 (85.7) 27 (77.1)
5 (14.3) 8 (22.9)
17 (48.6) 22 (62.9)
10 (28.6) 8 (22.9)
8 (22.9) 5(14.3)
16 (45.7) 14 (40.0)
6 (17.1) 14 (40.0)
5 (14.3) 2(5.7)

6 (17.1) 3(8.6)

2 (5.7) 2(5.7)

2 (5.7) 5 (4.3)
10 (28.6) 6(17.1)
2 (5.7) 23 (65.7)
9 (25.7) 1(2.9)
12 (34.3) 0

tedavi etmeyen katiimcilarin gerekgelerine iligkin
gorsel Sekil 1’de sunulmustur.

Curuk profilaksisinde koruyucu uygulamalarin etkin-
ligine iliskin yanitlar degerlendirildiginde; aile dis he-
kimleri ve dis hekimleri arasinda istatistiksel olarak
anlamli farklilik tespit edilmezken tim katilimcilarin
%50’si kesinlikle faydal, %35.7’si faydal, %11.4°U
kismen faydall ve %2.9'u faydasiz buldugunu ifade
etmistir (p=0.634).

Aile dis hekimlerinin ve dis hekimlerinin blyuk ¢o-
gunlugu hastalara ve ebeveynlerine diyet 6nerile-
rinde bulunduklarini (%94.3, %80.0) ve oral hijyen
egitimi verdiklerini (%100, %94.3) bildirmislerdir

2
l I
0

Calisilan kurumda uygun
altyapi olmamasi

m Aile dig hekimi

Vakit yetersizligi

(p=0.074, p=0.151).

Katilimcilarin %52.9'u 0-3 yas araligindaki ¢ocuk
hastalara florr igerikli dis macunu Onereceklerini
belirtirken; florir icerikli dis macunu Onerisi 4-6 yas
grubunda %84.3’e, 7-12 yas grubunda %95.7’ye
yukselmistir (p<0.01). Yas aralklarina goére ‘kag
ppm florlr icerikli dis macunu 6nerirsiniz?’ sorusu-
na dogru yanit veren hekimlerin orani 0-3 yas araligi
icin %15.7; 4-6 yas araligi icin %47.1; 7-12 yas ara-
g1 icin %48.5; 12-18 yas araldi i¢in %62.8 olarak
bulunmustur. 0-3 yas araligindaki ¢cocuk hastalara
1000 ppm florir igerikli dis macunu éneren aile dis
hekimi sayisi n=5; dis hekimi sayisi ise n=6'dIr.

Mevcut performans
sistemi

Cocuk hasta bakmanin
zor olmasi

Dis hekimi

Sekil 1. Cocuk hastalar tedavi etmeyen katilimcilarin gerekcelerine gére dagihmi
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Klinikte topikal floriir uygulamasi yapan aile dis he-
kimlerinin orani (%91.4), dis hekimlerinin oranina
(%60.0) kiyasla istatistiksel olarak anlamli derecede
yuksektir (p<0.01). Katilimcilarin tercih ettigi florir
preperati yoninin degerlendirme yapildiginda aile
dis hekimlerinin (%62.86) dis hekimlerine (%22.86)
kiyasla istatistiksel olarak anlamli farkhlik olustura-
cak sekilde daha fazla oranda floriir vernik dnerdigi
tespit edildi (p<0.01). Florir uygulamasi énerisinde
bulunan hekimlerin preperat bilesenlerine yoéne-
lik tercihleri gogunlukla asidile fosfat floriir (APF)
(%52.63) ve sodyum florur (NaF) (%47.37) seklin-
deyken higbir katilimcinin kalay florar (SnF) 6nerme-
digi tespit edildi (p<0.01). Katihmcilarin topikal flortr
uygulamasi endikasyonlarina iliskin yanitlarinin da-
gilimi Sekil 2°de sunulmustur.
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Katilimcilarin giimis diamin floriir (GDF) hakkinda
bilgi sahibi olma durumlari degerlendirildiginde; aile
dis hekimlerinin orani (%48.6) dis hekimlerinden
(%25.7) istatistiksel olarak anlamli farkllik olustu-
racak sekilde daha yiksek bulunmustur (p=0.048).
Aile dis hekimlerinin tamami, dis hekimlerinin ise
%65.7’si hastalarin ebeveynlerinin florir uygulama-
sini reddettigini ifade etmiglerdir. Bu katilimcilarin
florlr uygulamasi reddi ile karsilagsma oranlarina ba-
kildiginda; yarisindan fazlasi (aile dis hekimi:%68.6,
dis hekimi:%65.2) ylzde 25’den daha az oldugunu
bildirmistir (p=0.660). Florir uygulamasina alternatif
remineralize edici ajanlar hakkinda bilgi sahibi olma
orani aile dis hekimlerinde %45.7 iken dis hekimle-
rinde %25.7 idi (p<0.01). Florir uygulamasina alter-
natif olarak kullanilabilecek diger koruyucu / remine-
ralize edici ajanlara yonelik soruya alinan yanitlarda
kazein fosfopeptit - amorf kalsiyum fosfat ve ksilitol
sik olarak bildirilmigti.
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Dis Hekimi

Sekil 2. Katilimcilarim topikal floriir uygulamasi endikasyonlarina iliskin yanitlarinin dagihmi

Katilimcilarin klinik rutinlerinde fissur ortlici uygu-
lama durumlari degerlendirildiginde; fissir ortlicu
uygulayan aile dis hekimlerinin (%94.3) dis hekim-
lerinden (%57.1) istatistiksel olarak anlamh farkli-
lik olusturacak sekilde daha yuksek oranda oldugu
tespit edildi (p=0.001). Katilimcilarin fissir orttcu
uygulama oranlarinin dagilimi arasinda istatistiksel
olarak anlamli farklilik tespit edilmedi (p=0.96). Siit
dislerine kiyasla daimi diglere fissir érticu uygula-
masl! yapilma orani hem aile dis hekimleri (%75.8)
hem de dis hekimleri (%65.0) arasinda istatistiksel
olarak anlamli farkhlik olusturacak sekilde daha yuk-

sekti (p<0.01, p<0.01). Katihmcilarin fissur 6rtucu
uygulamasi endikasyonlarina iligkin yanitlarinin da-
gilimi Sekil 3'de sunulmustur.

Katiimcilarin acil tedavi ihtiyaci ile bagvuran den-
tal travma gecirmis ¢ocuk hastalara midahale du-
rumlari arasinda istatistiksel olarak anlamh farklilik
yokken, bu hastalarin st kuruma/pedodontiste yon-
lendiriime oranlari hem aile dis hekimleri (%74.3)
hem de dis hekimleri (%65.7) arasinda istatistiksel
olarak anlaml farkhlik olusturacak sekilde ylksekti
(p<0.01, p<0.01).
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Clriige yatkin  Fissiirlerde  Lingual pit ve Klinik ve Opakmine  Ortaclrik Yiksek cliriik Henliz
pit ve fissiirler sert ve koyu fisstirler radyografik lezyonu olan riski riski stirmekte olan
renklenmeler bulunan kesici clrigi digler disler

digler almayan disler
m Aile dis hekimi  m Dig hekimi

Sekil 3. Katilimcilarin fissur ortlici uygulamasi endikasyonlarina iliskin yanitlarinin dagilimi

Katilimcilarin agri ile basvuran cocuk hastalara
midahale durumlari arasindan istatistiksel olarak
anlamli farkhlk tespit edilmedi (p=0.307). Aile dis
hekimlerinin %57.1’i, dis hekimlerinin %68.6’sI teda-
vi hizmeti verdigini bildirirken; aile dis hekimlerinin
%42.9'u, dis hekimlerinin %28.6’s1 Ust kuruma/pe-
dodontiste yonlendirdiklerini bildirdi. Agrili hastaya
uygulanan acil tedavi yaklagimlari degerlendirildigin-
de her iki katiimci grubunda da medikal tedavi, st
disi ¢cekimi, sit disi endodontik tedavisi ve daimi dis
cekimi uygulama oranlari benzerlik géstermekteydi
(p=0.232, p=0.766, p=0.863, p=0.316). Dis hekimle-
rinin daimi dis endodontik tedavi uygulama oranlari
ise istatistiksel olarak anlamh farklilik olusturacak
sekilde daha ylksekti (p=0.046).
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Katilimcilarin koruyucu uygulamalar ve acil tedavi-
lere iliskin bilgi seviyeleri degerlendirildiginde; yuk-
sek bilgi dizeyine sahip aile dis hekimlerinin orani
(%42.9), dis hekimlerine goére (%14.3) istatistiksel
olarak anlamli farkllk olusturacak sekilde daha faz-
laydi (p=0.020). Katilimcilarin bilgi seviyelerine gére
dagilhimlar Sekil 4’de sunulmustur.

Aile dis hekimlerinin %82.9'u aile dis hekimligi kap-
saminda mesleki agisindan kendilerini yeterli gérdu-
gunu ifade ederken, %62.9'u aile dis hekimligi kap-
saminda hizmet vermek icin egitim almadiklarini,
%91.4’0 ise egitim programlarina dahil olmak iste-
diklerini belirtmistir.

Yiiksek

o Aile dis hekimi  m Dis hekimi

Sekil 4. Katilimcilarin bilgi seviyelerine gére dagihmlari
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TARTISMA

Agiz dis saghgina bagl sorunlar ve onlarin sonuglari
degerlendirildiginde, dis ¢urtgu ve ¢urtge bagli den-
tal problemlerin yalnizca tlkemizde degil tim diinya
genelinde diger hastaliklardan daha siddetli ve yay-
gin oldugu anlasiimaktadir."*” Her ne kadar yaygin
bir sorun olsa da dis ¢uriugu, 6zellikle 0-3 yas déne-
minde uygulanmaya baslanacak basit ve ekonomik
yontemlerle 6niine gecilebilecek bir durumdur.” Bu
kapsamda erken dénemde koruyucu uygulamala-
rin yapilarak ailelerin agiz ve dis saghgdi konusunda
egitilecegi ve hastalarin tedavi ihtiyaglarinin belirle-
necedi aile dis hekimligi uygulamasinin yaygin hale
getirilmesi 6nemli katkilar saglayacaktir.

Birey ve toplum bazinda ¢iruk riskinin digurilmesi-
ne yonelik temel adimlarin baginda, agiz hastalikla-
rinin degistirilebilir risk faktorleri arasinda olan oral
hijyenin iyilegtiriimesi ve diyet dizenlenmesi ile sag-
likli beslenme aligskanliklarinin kazaniimasi gelmek-
tedir." Dis hekimleri arasinda diyet 6nerisinde bulun-
ma oraninin %61, oral hijyen egitimi verme oraninin
%71.3 ve %87 olarak bildirildigi 6nceki calismalarla
kiyaslandiginda; bu calismanin bulgular saglik egi-
timi strecinde dnemli rol oynayan dis hekimlerinin
diyet dnerisi ve oral hijyen egitimi verme oranlarinin
arttigini gostermektedir.'>”

Toplumsal ve bireysel olarak ¢iriigiin énlenmesi ve
kontrolinde ilk kullaniimaya baslanmasindan itiba-
ren oldukga etkili ve glvenli oldugu bildirilen flor-
riin ABD ve diger ekonomik olarak gelismis Ulkeler-
de yapilan g¢alismalarinda, uygun sekilde ve yaygin
kullaniminin dis c¢uruklerinin siddetindeki disiste
onemli bir faktér oldugu bildiriimistir.'® Avrupa Pedi-
atrik Dis Hekimligi Akademisinin giincel ydnergesi
¢ocuklarin ilk disin sirmesinden 6 yasa kadar 1000
ppm; 6 yasindan sonra ise 1450 ppm florlr igerikli
dis macunu kullanmalarini tavsiye etmektedir.”> Bu
¢alismada yas gruplarina goére ‘ka¢ ppm florir ice-
rikli dis macunu o6nerirsiniz?’ sorusuna dogru yanit
veren katilimcilarin oraninin dasiklagu benzer ca-
lismalarla uyumlu sekilde bilgi seviyeleri ile paralellik
gostermektedir.92°

Bireysel uygulamalarin yani sira daha ¢ok mine do-
kusuyla temas ederek vernik veya cila formlarinda
profesyoneller tarafindan topikal olarak uygulanan
florriin gurikten korunmada 6nemli fayda sagla-
makta oldugu bildiriimistir.'® Dis hekimlerinin topikal

florlr uygulama oranina dair elde edilen bulgular,
genel dis hekimleri arasinda bu oranin %42.1 ve
%51.6 oldugunu bildiren dnceki calismalarla benzer
olup, bu galismada aile dis hekimleri igin elde edilen
%91.4’0n oldukga altindadir.’®?' Profesyonel topikal
ajanlar igerisine siklikla NaF, APF ve SnF bilesikleri
seklinde ilave edilmektedir."® Katilimcilarin tercihle-
rine yonelik yanitlarda elde edilen gogunlukla NaF,
APF ve vernik tercihi bulgusu Ulkemizde daha dnce
yapilimis calismalar ile uyumludur.'®'® Bu ¢alismada-
ki bulguya benzer sekilde, Oz ve ark.”® galismala-
rinda higbir katilimcinin florir preparati olarak SnF
tercih etmedigini bildirmiglerdir.

Diinya Saglik Orgitii (DSO), GDF tedavisinin in-
vaziv olmayan, uygun fiyath ve glivenli bir yontem
oldugunu ve her ne kadar ¢urik lezyonlarini durdu-
rarak koyu renkle boyasa da, restoratif dis tedavi-
si hizmetinin sunulamadigi veya estetigin oncelikli
olmadigi durumlarda hekimlere c¢urik ydnetimi icin
yiksek etkinlik saglayan bir segenek sundugunu
bildirmistir.?? Literatlirde dis hekimlerinin GDF hak-
kindaki bilgi diizeylerini inceleyen ¢alismalarda farkl
bulgular bildirilmis olup (%52 - %62)""?* ; bu ¢alis-
mada katilimcilarin bilgi diizeyinin literattrdeki ben-
zer arastirmalardan disuk oldugu gértulmustar. GDF
Tarkiye’de onayh bir tedavi olmamasi, dis hekimleri-
nin klinik deneyim eksikligi gibi etkenler bu durumu
aciklayabilir.24

Cocuklarda uygulanacak olan koruyucu ve onleyici
tedbirlerin etkinligi icin ebeveynlerle uyumlu iletisimin
saglanmasi olduk¢a énemlidir. Yapilmasi planlanan
koruyucu uygulamalari tereddit duymadan uygula-
may!1 kabul eden ebeveynlerin olmasi toplum bazin-
da koruyucu tedavilerden biri olan flor uygulamasi-
nin etkinliginin arttiriimasi igin dnemli bir husustur.?
Arastirma sonuglarimiza goére; dramatik bir sekilde
aile dis hekimlerinin tamaminin ve dis hekimlerinin
blyuk bir kisminin, muayene ettikleri cocuk hastala-
ra florir uygulamasi yapmalarinin hasta ebeveynleri
tarafindan duyulan endise sebebiyle reddedilmesi
durumuyla kargi karsiya kaldiklari tespit edilmigtir.
Aile dis hekimlerinin daha sik flortr reddi ile karsilas-
malari, dis hekimlerine gore klinik uygulamalarinda
topikal florlr uygulamasina daha ¢ok yer vermeleri
bulgusu ile uyumludur. Bu reddin sebebinin, profes-
yonel florir uygulamalari ve florur icerikli agiz dis
saghg Urdnlerinin kullanimi konusunda uzman ol-
mayan isimler tarafindan yapilan kanita dayali olma-
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yan acgiklamalar olabilecegi dusinllmektedir. Tlrk
Pedodonti Dernegi (TPD) ve TDB Egitim Komisyonu
tarafindan 2017 yilinda hazirlanan durum raporunda
kullanimi énerilen flortr dozlari ve dis macunundaki
florGr miktarlarinin sistemik problemlere sebep ol-
mayacag! belirtilmistir.2

Curuk riskinin dusUrilmesine yonelik yapilacak diyet
diizenlemesi, oral hijyen egitimi ve flor uygulamalari-
nin yaninda bir diger 6nemli koruyucu yéntem de dis
okluzal ylzeyindeki pit ve fissurlere plak birikmesini
Onleyen fisslr 6rtlict uygulamalaridir. Fissir 6rtici-
lerin ¢urutk lezyonlarinin yaklasik %90’in1 olusturan
okluzal c¢uruk lezyonlarini dnleyici etkinligi birgok
galisma ile kanitlanmistir.>?' Genel dis hekimlerinin
fissUr ortict uygulama oraninin %54.6 , %57 ve
%56.8 oldugunu bildiren dnceki ¢calismalara benzer
sekilde, bu ¢alismada dis hekimlerinin fisstr értlicu
uygulama orani %57.1 olarak bulunmustur.'®'72' Bu
calismada elde edilen fissur 6rtlict uygulamasinin
daha ¢ok daimi digler i¢in tercih edilmesi bulgusu,
Oz ve ark'nin' yapmis oldugu calismanin bulgulari
ile uyumludur.

Dis ¢uruklerinden sonra kargilagilan énemli bir sorun
da suphesiz sut ve sirekli diglerde meydana gelen
yaralanmalardir. Uluslararasi Dental Travmatoloji
Dernegi, travmatik dental yaralanmalarin dis ya-
ralanmalari konusunda tecribeli; uzman dis ve tip
hekimlerinin de katkida bulundugu ikincil ve Gglncdl
muldahaleleri gerektirebilen ve en énemlisi acil mu-
dahalenin 6nem arz ettigi bir dizi tedavi yaklagimini
barindiran kapsaml bir dental midahale olarak ta-
nimlamaktadir.?” Bu yaralanmadan sonra en iyi so-
nucu elde etmek ic¢in hizli ve dogru bir acil durum
yonetimi hastalarin birinci basamak saglik hizmeti
aldigi kurumlarda dental travma ilk mudahalesinin
yapiimasi ile saglanabilir. Ozellikle daimi diglerin
avilsiyon yaralanmalarinda hemen reimplantasyon
en iyi tedavi yontemi olup, disin prognozu saklama
kosullari ve adiz disinda gecgen sure ile yakindan
iliskilidir. Dolayisiyla dental travma acil mudahalesi
icin birinci basamak agiz dis sagligi hizmeti veren
aile dis hekimleri ve dig hekimlerinin konu ile ilgili
ilk midahale yaklagimlar biyik énem tasir. Ulke-
mizde aile dis hekimlerinin dental travma ilk mida-
hale yaklasimini arastiran bir galisma olmamakla
birlikte, dis hekimlerinin yaklasimini degerlendiren
bir calismada 72 serbest dis hekiminin %83.3'nlin
dental travmalara yonelik bilgi ve tutumlar yeterli

bulunmustur.?® Bu ¢alismada katilimcilarin acil den-
tal travma mudahale durumlari arasinda istatistiksel
olarak anlamli farkhilk olmasa da, bu hastalarin Ust
kuruma/pedodontiste yonlendiriime oranlarinin top-
lam katihmci sayisi digunidldiginde her iki grupta
da yiksek oldugu tespit edilmistir. Tantawi ve ark.?®
tarafindan Misir'da yaptiklari ¢galismalarinda da, bu
calismaya benzer gekilde aile saghgi merkezleri ve
anne ¢ocuk sagligi merkezlerinde hizmet veren dis
hekimlerinin gocuk hastalari gogunlukla Gist kurumla-
ra yonlendirdiklerini bildirmislerdir. Bu sonug¢ dental
travma acil midahalesi konusunda birinci basamak
agiz dis sagligi hizmeti veren kurumlarda hekimlerin
guncel dental travma rehberleri konusunda farkinda-
lik ve uygulama eksikligini isaret etmektedir.

Anket arastirmalarinin bir limitasyonu olarak; anket
sorularinin kapsami ve detay duizeyinin sinirli olma-
sI, katihmcilarin goérislerini tam olarak yansitama-
yabilir ve sonuglarin genellenebilirligini etkileyebilir.
Pilot uygulama kapsaminda dusik 6rneklem sayisi-
nin goreceli sinirlayici unsur saylilabilecegi bu aras-
tirmanin limitasyonlari dahilinde elde edilen sonugclar
degerlendirildiginde; her ne kadar aile dis hekimleri-
nin bilgi seviyesinin dis hekimlerinden daha yliksek
oldugu tespit edilmis olsa da, uygulamada toplum
genelinde fayda saglamak adina tespit edilen eksik
ve hatali yaklasimlarin iyilestiriimesi gereken nok-
talar oldugu da aciktir. Sunulan bu c¢alismada aile
dis hekimlerinin koruyucu dis hekimligi uygulamalar
ve acil tedavi yaklagimlarinda genel dis hekimlerine
gOre daha etkili uygulamalar yaptigi tespit edilerek
sunulan hipotez reddedilmistir.

Dunyada yapilmis az sayidaki benzer ¢alismalarda,
birinci basamak saglik hizmetlerinde sunulan agiz
ve dis sagligi hizmetleri degerlendirilmistir. 2018
yilinda Brezilya’da Bavaresco ve ark.* tarafindan
yapilan galismada; birinci basamak saglik hizmeti
sunan dis hekimlerine, pediatrik dis hekimligi alanin-
da bir egitim programi verilmesinin dnemi ve birinci
basamak saglik hizmetlerinin agiz saghgina erigimi
arttirrken ve saglik agi icinde gereksiz yonlendir-
meleri azaltacagdi vurgulanmistir. Cocuk nufusunun
fazla oldugu llkemizde, DMFT skorlarinin yuksek
oldugu Turkiye Agiz Dis Saghgi Profili Arastirma Ra-
poru‘nda’ bildirilmis olup, koruyucu uygulamalarin
ve kuguk yaslardan itibaren duzenli dis hekimi takip-
lerinin 6nemli oldugu goriimektedir. Hung ve ark.®
2022 yilinda yaptiklar arastirmalarinda, ilk dis he-
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kimi muayenesine daha ge¢ yasta erisen hastalarin
sonraki yillarda dental islem ihtiyacinin arttigini; ayni
zamanda koruyucu uygulamalara daha fazla erisen
hastalarin ilerleyen dénemde dental igslem gereksini-
minin azaldigini géstermislerdir.> Bu kapsamda bu-
yuk sorumluluk digen hekimlerin giincel rehberlerin
baz alindigi egitim programlari ile konu ile ilgili bilgi
ve motivasyonlarinin arttirilmasi koruyucu 6nlemle-
rin daha yaygin kullaniimasini saglayacak ve bekle-
nen faydalarin ortaya ¢ikisi kolaylasacaktir.

SONUG

Cocuk hastalarda daha zor ve uzun ugraslar gerekti-
ren tedavilere olan gereksinimin azalmasi igin koru-
yucu yaklasimlara agirlik verilmesi gerektigi agiktir.
Guncel koruyucu dis hekimligi uygulamalari ve acil
dis hekimligi yaklagimlari ile ilgili rehberler 1s1ginda
hem aile dis hekimlerinin egitim sayisinin arttiriima-
sl, hem de birinci basamak saglik hizmeti veren dig
hekimlerinin egitim programlarina dahil olmasi sag-
lanarak toplum agiz dis saghgdini kiglik yaslardan
itibaren dizenli takiplerle kontrol altina almak mim-
kiin olacaktir.
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ABSTRACT

Aim: Various adult stem cell populations exist in dental tissues.
These are known as dental stem cells. Dentists play an active role
in the collection, preservation, and inclusion of dental stem cells
into treatment processes. This study aimed to evaluate dentists’
awareness regarding dental stem cells as well as their knowledge
and attitudes towards dental stem cells. The study included
dentists with different professional experience.

Materials and Method: In this study, a total sample size
consisting of 112 dentists working in different sectors in Ankara
province in May-June 2023 and having different professional
experience periods was selected. A hand-delivered questionnaire
consisting of 22 items was used to evaluate dentists’ awareness,
knowledge, and attitude toward dental stem cells. The results
were statistically analyzed by using the chi-squared test.

Results: 96.4% of the participants had knowledge about stem
cells, while 82.1% had knowledge about dental stem cells. 11.6%
of those who had knowledge about dental stem cells found their
knowledge sufficient. 58% of the participants had knowledge that
there were stem cell banks in Turkey. 83.7% of those with <5
years of professional experience, 85.4% of those with 5-15 years
of professional experience and 72.7% of those with >15 years
of professional experience had awareness regarding dental stem
cells (p=0.428). The rate of awareness towards stem cell banks
was significantly lower in those with <5 years of professional
experience (p=0.016).

Conclusion: This study reveals that dentists have a high
awareness of dental stem cells but do not have sufficient
knowledge about their basic features. Dentists need knowledge
content that starts with undergraduate education about dental
stem cell sources and stem cell banks and continues with
postgraduate education programs.
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OzZET

Amag: Dis dokularinda gesitli yetiskin kék hiicre populasyonlari
bulunur ve bunlar dental kék hicreler olarak bilinir. Dental kdk
hilcrelerin toplanmasi, saklanmasi ve tedaviye dahil edilmesi
asamalarinda dis hekimleri aktif rol almaktadir. Bu ¢alismada,
farkl mesleki deneyime sahip dis hekimleri arasinda dental kék
hiacrelerin varlidina iligskin farkindaligin ve dental kok hucrelere
iligkin bilgi ve tutumlarinin degerlendiriimesi amaglanmistir.

Gereg ve Yontemler: Bu calismada Mayis-Haziran 2023 tarihinde
Ankara ilinde farkli sektérlerde galisan ve farkli mesleki deneyim
surelerine sahip 112 dis hekiminden olusan toplam &érneklem
blyuklugu segildi. Dis hekimlerinin dental kdk hiicrelerine yénelik
farkindahgini, bilgisini ve tutumunu degerlendirmek icin elden
teslim edilen, 22 soruluk bir anket kullanildi. Sonuglar ki-kare testi
kullanilarak istatistiksel olarak analiz edildi.

Bulgular: Katilimcilarin %96.4’inin kok hicreler, %82.1’inin
dental kok hicreler hakkinda bilgisi vardi. Dental kdk hucreler
hakkinda bilgi sahibi olanlarin %11.6’si bilgi birikimini yeterli
buluyordu. Katilimcilarin %58’i Turkiye’de kok hiicre bankalarinin
oldugunu biliyordu. Mesleki deneyimi <5 yil olanlarin %83.7’si,
5-15 yil olanlarin %85.4’G ve >15 yil olanlarin %72.7’si dental
kok hucrelerin farkindaydi (p=0.428). Mesleki deneyimi <5 yil
olanlarin kék hlcre bankalarindan haberdar olma orani anlamli
olarak daha dusuktu (p=0.016).

Sonug: Bu calisma dis hekimlerinin dental kdk hicreler hakkinda
yuksek farkindalia sahip olduklari ancak temel O&zellikleri
hakkinda yeterli bilgiye sahip olmadiklarini géstermektedir. Dental
kok hucre kaynaklari ve kdk hicre bankalar hakkinda lisans
egitimiyle baglayan ve mezuniyet sonrasi egitim programlariyla
devam eden bilgi iceriklerine dis hekimlerinin ihtiyaci vardir.
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INTRODUCTION

Stem cells are precursor progenitor cells with the
potential to evolve into specialized cell types.' Var-
ious populations of adult stem cells exist in dental
tissues, and these are known as dental stem cells
(DSC).2 According to their origins, DSCs are classi-
fied as dental pulp stem cells, stem cells from human
exfoliated deciduous teeth, periodontal ligament
stem cells, gingival-derived stem cells, stem cells
from the apical papilla and tooth germ progenitor
cells derived from third molars.®

DSCs are adult stem cell types with very high tissue
regeneration capacity. The most important advan-
tage of DSC is that it is easily obtainable.* Another
advantage of cord blood compared to stem cell ap-
plications is that it can be obtained more than once
during the individual’s life. It is also relatively more
noninvasive and painless than bone marrow stem
cell applications.*®

DSCs are of ectomesenchymal origin and have the
potential to regenerate dentin, pulp, periodontal liga-
ment and cement as well as to differentiate into ad-
ipocytes, nerve cells, osteocytes, chondrocytes and
myocytes.*® In the near future, DSC will contribute
to the emergence of new treatment approaches that
will help repair defects in all dental tissues through
strategies developed by dentists and tissue engi-
neers. In addition to dental structures, the regener-
ative capacities of DSCs are tried to be utilized on
orofacial structures such as salivary glands, tongue,
maxillofacial muscle structures and temporomandib-
ular joint components.® In addition to dental practic-
es, DSCs have begun to be investigated in various
fields in medicine. For example, studies are using
DSC in the treatment of motor neuron damage, liver
diseases, and some neurodegenerative disorders
(such as Alzheimer’s).*”

Dentists’ awareness, knowledge, and attitude to-
ward DSC is a relatively unexplored field and should
be evaluated to obtain basic information on the sub-
ject. Providing knowledge and spreading awareness
regarding DSC among dentists may benefit the cre-
ation of programs on the subject in the future and its
delivery to a wider audience. Therefore, this study
aimed to evaluate the awareness, knowledge and
attitude of dentists with different professional experi-
ence towards DSC.

MATERIALS AND METHOD
Study Design

This is a cross-sectional and questionnaire-based
study. The study included a total of 112 dentists.

Sampling and Participants

Dentists, who had different professional experience
periods and worked in the Oral and Dental Health
Application and Research Centers of the Ministry of
Health in Ankara, private clinics and dentistry fac-
ulties of universities, were invited to participate in
the study between May and June 2023. Dentistry
students, retired dentists, and dentists, who did not
answer all of the questions, were excluded from the
study.

Data Collection

The study was carried out by using a self-adminis-
tered, hand-delivered, and 22-item questionnaire
that collected data on dentists’ awareness, knowl-
edge and attitude towards DSC. The questionnaire
was developed based on similar studies in the lit-
erature on DSC.*® Through the questionnaire, infor-
mation about demographic variables such as age,
gender, years of experience, field of expertise and
workplace were obtained. The questionnaire consist-
ed of items aiming to evaluate awareness regarding
the presence of DSC, awareness of the presence
of stem cell banks in Turkey, recent developments
about stem cells, sources of information on the sub-
ject, basic level of knowledge about DSC and areas
of use in dental treatments.

Data Analysis

After the items were answered, the collected data
were transferred to the computer environment, and
the answers given by the participants to each ques-
tion were shown in the tables with their percentages.
The answers to some items were presented in bar
charts.

Statistical Analysis

Statistical analysis was completed by transferring
the data to IBM SPSS Statistics 26 program. As a
result of the power analysis applied with the GPow-
er 3.1.9.7 program, the sample size was determined
as 84 people according to the value of type 1 er-
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ror: 0.05, type 2 error: 0.20 and effect size = 0.30
to determine the relationship between the measure-
ments. While evaluating the study data, descriptive
statistics (mean, standard deviation) are given for
numerical variables and (number, percentage) for
categorical variables. Differences between groups
were examined using One-way ANOVA/independent
sample t-test or Kruskal Wallis test/Mann Whitney U
test, depending on suitability for normal distribution.
For the relationship between measurements, Pear-
son or Spearman correlation analysis was used, de-
pending on suitability for normal distribution. p<0.05
was accepted for significance.

Ethical Approval

This study was approved by Gazi University Faculty
of Dentistry Clinical Researches Ethics Committee.
(Decision date: 28/12/2023, Approval no.: 2023 —
503)

Informed Consent

Prior to the questionnaire, each participant was in-
formed about the study procedure and objective,
and an informed consent form was obtained from
each participant. No incentive was offered for com-
pleting the questionnaire.

RESULTS

112 dentists were included in this study. 47.3% (n:
53) of the participants were male, and 52.7% (n:

59) were female. The rate of those with less than
5 years of professional experience was 43.75%
(n: 49), while the rate of those with more than 15
years of professional experience was 19.6% (n: 22).
71.4% (n: 80) of the participants worked in private
clinics, and 26.78% (n: 30) in the dentistry faculties
of universities. The rate of those, who received spe-
cialty training in any branch of dentistry, was 26.8%
(n: 30).

91.1% (n: 102) of the participants had heard of stem
cells before, and 82.1% (n: 92) had heard of DSC
before. The rate of those, who considered their level
of knowledge about DSC sufficient was 11.6% (n:
13), while the rate of those who consider the oppo-
site was 74.1% (n: 83). 58.04% (n: 65) of the partic-
ipants knew that there were stem cell banks in Tur-
key. The rate of the participants, who thought that
DSC was an important branch open to development
in dentistry, was 60.7% (n: 68).

The answers given to the question from which
source the information about DSC was obtained
were shown in Figure 1, and the answers given to
the questions asking basic information about dental
stem cells and their application in dental treatments
were shown in Table 1. Opinions regarding the ob-
stacles in the practice of DSC treatments were sche-
matized in Figure 2. The data regarding the requests
and suggestions for information about DSC were
listed in Table 2.

Percentage (%)

Doctorate/specialty  Internet
training

Academic journals

Conferences Television Postgraduate

education

Figure 1. Distribution of the answers given to the question regarding the source of the

information on dental stem cells

428 ADQ Klinik Bilimler Dergisi
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Percentage (%)

Dentists’insufficient Lack of Highcost  People’s insufficient Ethical problems No idea
knowledge of Awareness knowledge of
stemn cells stem cells

Figure 2. Distribution of the answers given to the question regarding the biggest obstacle to the

application of dental stem cell treatments

Table 1. Distribution of answers to questions asking basic information about dental stem cells and their appli-

cation in dental treatments

In which classification are dental stem cells included?
Adult stem cells
Embryonic stem cells
No idea

n (%)

57 (50.9%)
27 (24.1%)
28 (25.0%)

Do dental stem cells have the ability to regenerate in body tissues other than dental tissues? n (%)

Yes
No
No idea

25 (22.3%)
18 (16.1%)
69 (61.6%)

Which of the following(s) can dental stem cells be obtained? n (%)
Deciduous tooth pulp 88 (76.6%)
Dental pulp 48 (42.9%)
Periodontal ligament 39 (34.9%)
Wisdom tooth 50 (44.6%)
Apical papilla 30 (26.8%)
No idea 13 (11.6%)
Can a complete tooth be obtained from dental stem cell? n (%)
Yes 40 (35.7%)
No 21 (18.8%)
No idea 51 (45.5%)
Can dental stem cells be applied in trauma treatments? n (%)
Yes 77 (68.8%)
No 6 (5.4%)
No idea 29 (25.9%)
Can dental stem cells be used in cleft palate treatment? n (%)
Yes 43 (38.4%)
No 0 (0.0%)
No idea 69 (61.6%)
What are the different clinical applications of dental stem cells for oral health? n (%)
Dentin/pulp regeneration 55 (49.1%)
Alveolar bone regeneration 44 (39.3%)
Periodontal ligament regeneration 30 (26.8%)
No idea 33 (29.5%)

ADO
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Table 2. Data on requests and suggestions for obtaining information about dental stem cells

Would you like to know more about dental stem cells? n (%)
Yes 103 (92.0%)
No 9 (8.0%)
Have you ever attended any seminar/conference on stem cells? n (%)
Yes 36 (32.1%)
No 76 (67.9%)
Would you like if there are more seminars/conferences on dental stem cells? n (%)
Yes 96 (85.7%)
No 16 (14.3%)
Do you think dental stem cells should be included in the dental curriculum? n (%)
Yes 108 (96.4%)
No 4 (3.6%)

87.8% of those with less than 5 years of professional
experience, 85.4% of those with 5-15 years of pro-
fessional experience and 95.5% of those with more
than 15 years of professional experience were aware
of DSCs (p=0.519). 42.9% of those with less than 5
years of professional experience, 70.7% of those with
5-15 years of professional experience and 68.2% of
those with more than 15 years of professional ex-
perience knew that there were stem cell banks in
Turkey. Those with less than 5 years of professional
experience were significantly less aware of stem cell
banks (p=0.016). The rate of those, who knew that
DSC was included in the adult stem cells class, was
53.1% in those with less than 5 years of professional
experience, 58.5% in those with 5-15 years of pro-
fessional experience, and 31.8% in those with more
than 15 years of professional experience (p=0.354).
The rate of those, who knew that a complete tooth
could be derived from DSC, was 24.5% in those with
less than 5 years of professional experience, 41.5%
in those with 5-15 years of professional experience,
and 50.0% in those with more than 15 years of pro-
fessional experience, and this rate was significantly
lower in those with less than 5 years of professional
experience (p=0.036). 16.3% of those with less than
5 years of professional experience, 39.0% of those
with 5-15 years of professional experience and 4.5%
of those with more than 15 years of professional ex-
perience knew that DSC had the ability to regenerate
body tissues except dental tissues (p=0.001). 81.6%
of those with less than 5 years of professional expe-

rience, 68.3% of those with 5-15 years of profession-
al experience, and 40.9% of those with more than
15 years of professional experience knew that DSCs
were applicable in trauma treatments. The rate of
those, who knew that DSC was applicable in trau-
ma treatments, was significantly lower in those with
more than 15 years of work experience (p=0.008).
The rate of those, who knew that DSC could be used
in cleft palate treatment, was 36.7% in those with
less than 5 years of professional experience, 51.3%
in those with 5-15 years of professional experience,
and 18.2% in those with more than 15 years of pro-
fessional experience, and this rate was significantly
lower in those with more than 15 years of profession-
al experience (p=0.035) (Table 3).

There was no significant difference between those
with and without specialty training in terms of aware-
ness of DSC (p=0.766). The rate of those, who knew
that there was a stem cell bank in Turkey (p= 0.037),
the rate of those, who knew that DSC was in the
adult stem cell class (p=0.001), the rate of those
who knew that DSC could be obtained as a com-
plete tooth (p=0.004), the rate of those, who knew
that DSC had the ability to regenerate in body tis-
sues other than dental tissues (p=0.001), the rate of
those, who knew that DSC could be applied in trau-
ma treatments, (p=0.001) and the rate of those who
knew that DSC could be used in cleft palate treat-
ment (p=0.001) were significantly higher in those
with specialty training (Table 4).
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Table 3. Comparison of knowledge levels about dental stem cells by years of professional experiences

<5 years 5-15 years >15 years P Value
n (%) n (%) n (%)

Aware of dental stem cells 43 (87.8%) 38 (85.4%) 21 (95.5%) 0.519
Knows that there is a stem cell bank in Turkey 21 (42.9%) 29 (70.7%) 15 (68.2%) 0.016
Knows that dental stem cells are included in the 26 (53.1%) 24 (58.5%) 7 (31.8%) 0.354
class of adult stem cells
Knows that a complete tooth can be obtained froma 12 (24.5%) 17 (41.5%) 11 (50.0%) 0.036
dental stem cell
Knows that dental stem cells can regenerate body 8 (16.3%) 16 (39.0%) 1(4.5%) 0.001
tissues other than dental tissues
Knows that dental stem cells can be applied in 40 (81.6%) 28 (68.3%) 9 (40.9%) 0.008
trauma treatments
Knows that dental stem cells can be used in the 18 (36.7%) 21 (51.2%) 4 (18.2%) 0.035

treatment of cleft palate

Table 4. Comparison of knowledge levels regarding dental stem cells by specialty training

Specialty training P value

Yes (%) No (%)
Aware of dental stem cells 90.2% 91.8% 0.766
Knows that there is a stem cell bank in Turkey 68.6% 49.2%  0.037
Knows that dental stem cells are included in the class of adult stem cells 65.6% 33.3% 0.001
Knows that a complete tooth can be obtained from a dental stem cell 50.8% 39.2% 0.004
Knows that dental stem cells can regenerate body tissues other than dental tissues 80.3% 39.2%  0.001
Knows that dental stem cells can be applied in trauma treatments 39.3% 9.8% 0.001
Knows that dental stem cells can be used in the treatment of cleft palate 82.5% 33.3% 0.001

DISCUSSION

Stem cells are cells that differentiate into different
cell types by undergoing a large number of cell divi-
sions and sustain their proliferation characteristics.
They are also known as progenitor cells due to their
ability to self-renew and differentiate.! Stem cells are
classified as embryonic and adult stem cells in terms
of their differentiation potential and origin. Adult stem
cells are postnatal stem cells that can be derived
from the bone marrow, umbilical cord, pancreas, ad-
ipose tissue and dental pulp.®

DSC is an easy-to-access and convenient adult stem
cell type. There are various sources of DSC in the
mouth, such as the dental pulp, dental follicle, peri-
odontal ligament, alveolar bone marrow and dental
germ. These progenitor cells have wide use in den-
tistry such as regeneration of an immature tooth with
extensive pulp damage, periodontal regeneration,
biological tooth and stem cell-based treatments.°

Stem cell studies around the world are conducted
with great speed and hope. Scientists carry out stud-
ies to produce treatments that try to repair damaged
tissues with tissues grown from stem cells. In den-
tistry, studies are continuing about the regenera-
tion of damaged periodontal tissue, bone, pulp and
dentin. DSC has the potential to regenerate dentin,
periodontal ligament and cementum and can also be
used to repair bone defects." Undoubtedly, prom-
ising and DSC-supported treatment validated with
in vitro studies need to be carried out with a multi-
disciplinary approach. Dentists play a critical role in
informing patients and managing the treatment pro-
cess correctly. Playing this role in the most effective
way requires to understand the great potential asso-
ciated with the use of stem cells in the clinical setting
and to evaluate their level of knowledge.

In the literature, studies examining the awareness
and knowledge level of dentists regarding stem cells
and DSC are limited."*® Among the dentists partic-
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ipating in this study, awareness of both stem cells
and DSC was found to be quite high. No statistically
significant difference was found between profession-
al experience and awareness of stem cell. In a study
conducted by Chitroda et al." in India, it was revealed
that 95.2% of dentists heard of DSC before; howev-
er, only 53.9% were aware of the application areas
of DSC. Katge et al."? concluded that dentists had
a good awareness of stem cells, but their level of
knowledge towards applications, sources and areas
of use for DSC was insufficient. When compared to
the results of previous studies, our study revealed
that awareness of dentists towards DSC was higher.
Similar to these studies, it is seen that dentists have
higher stem cell awareness compared to DSC. The
differences between studies may be due to differ-
ent study populations and study periods. DSC is a
subject that has come to the forefront recently, and
its low awareness in the past is an expected result
accordingly.

The effect of experienced dentists on stem cell
awareness has been investigated by studies. In the
study conducted by Gosvami et al.4, the rate of DSC
awareness was higher in dentists aged over 29 and
those with more than 5 years of experience. In ad-
dition, senior assistants and postgraduate students
had a higher awareness rate compared to interns.
Similar findings were reported by Sede (2013)'*and
Chitroda (2017)", while opposite results were report-
ed by Katge (2017)'2. In our study, it was concluded
that the duration of professional experience did not
have a significant effect on the rate of awareness
regarding DSC.

Following the publication of the Ministry of Health
Cord Blood Banking Regulation dated 5 July 2005,
stem cell banks started to be opened in our coun-
try. Their number and activities are increasing day
by day.' Recently, it has been quite popular to store
deciduous teeth for future use as a source of stem
cells. The use of this stored DSC is not only limited
to the donor but can also be used for other family
members. These stem cells obtained from decidu-
ous teeth in stem cell banks can be stored for 20-
25 years.”™ It is highly important for dentists to be
aware of the existence of these stem cell banks and
to inform patients and their relatives accordingly. In
our study, only 58% of the dentists were aware of

the existence of these stem cell banks in our coun-
try. In their study, Gosvami et al.* reported that only
24% of the dentists in India were aware of the stem
cell bank in their country. In another study conducted
by Goyal'®, 43.7% of the dentists reported that they
were aware of the stem cell banks in their countries.
In our study, although the rate of dentists’ awareness
of stem cell banks was high compared to the data in
the literature, 58% can be considered low. It is seen
that dentists should be informed about the existence
of stem cell banks to make DSC treatments more
widespread. It is important for dentists not only have
comprehensive scientific knowledge through the lit-
erature, but also have awareness of the commercial
dimensions of stem cell banking.

Stem cell has recently become an increasingly pop-
ular issue, and information can be obtained through
many different channels. In this study, almost all par-
ticipants stated that they wanted to know more about
DSC, and their preferred source of information about
DSC was often specialty training. This was followed
by the internet, academic journals, conferences, and
television. Similarly, in the literature, it was observed
that undergraduate education curriculum, academic
journals and the internet were often the source of in-
formation for dentists about DSC.*'2¢'” These find-
ings show that the dominant learning way of the par-
ticipants were postgraduate education, conferences,
internet, and journals. The high awareness regard-
ing stem cell use in dentistry may be due to the con-
tribution of undergraduate education to awareness
on the subject. Therefore, 70% of the participants in
our study stated that the subject of DSC should be
included in the dentistry curriculum. In parallel with
the findings of our study, it is seen that conferences
and seminars are good and preferred methods to in-
crease the level of knowledge about DSC and are
activities requested by dentists.'>'® In addition, this
study revealed that the awareness of dentists, who
received specialty training after graduation, was sig-
nificantly higher than those who did not receive any
specialty training (p<0.05). In addition, almost half
of the participants reported that they gained their
knowledge about DSC during specialty training.
When all these results are evaluated together, it is
seen that specialty training has an important place
for dentists in terms of obtaining dental stem cell
knowledge.
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In general, questions were asked to the participants
to reveal their knowledge level regarding DSC.
25% of the participants reported that DSC was in
the class of adult stem cells, 22.3% reported that
DSC had regeneration ability in body tissues other
than dental tissues, 35.7% reported that a complete
tooth could be derived from DSC, 68.8% reported
that DSC could be applied in trauma treatments,
and 38.4% reported that DSC could be used in cleft
palate treatment. When it was examined wheth-
er there was a significant relationship between the
professional experience of dentists and their level of
knowledge regarding DSC, a statistically significant
relationship was found between the duration of pro-
fessional experience and the answers given to the
questions that "there was a stem cell bank in Tur-
key”, "a complete tooth can be obtained from DSC",
"DSC can be used in cleft palate treatment”, "DSC
can be applied in trauma treatments”, and "DSC has
the ability to regenerate body tissues other than den-
tal tissues” (p<0.05).

Among the challenges encountered in stem cell ap-
plications are the lack of awareness and knowledge
in dentists, high cost and low patient awareness. In
our study, it was observed that the biggest obstacles
to the DSC treatments were the lack of knowledge
of dentists about stem cells, lack of awareness, high
cost, insufficient knowledge of patients about stem
cells and ethical problems. The findings obtained in
studies conducted with similar purposes in the litera-
ture are in parallel with our study.'21®

It is possible to state that Turkish dentists participat-
ing in the study have a high level of awareness about
DSC but do not have sufficient knowledge about its
basic features. The most important limitation of this
study is that it was conducted in a single center.
Therefore, additional research from multiple centers
is needed to accurately assess the level of knowl-
edge and awareness of Turkish dentists towards
DSC and to inform the development of the under-
graduate curriculum and the content of the training
programs that can be organized after graduation.

CONCLUSIONS

Dentists are expected to have relevant knowledge
and a positive approach to stem cell applications so
that stem cell treatments can develop and the use
of DSC can make progress in dentistry and medi-

cine. In order to raise awareness towards DSC and
to direct dentists to the right information, the subject
should be comprehensively included in undergradu-
ate and specialty training, and the knowledge should
be kept up-to-date with conferences and workshops.
In this way, dentists can start treatment with the right
guidance at the right time and use the great poten-
tial of DSC in the treatment of dental and medical
disorders.
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ABSTRACT

Aim: This study aimed to evaluate the past and present
radiographic experiences of children, as well as their parents’
knowledge and awareness about radiation and radiation
protection.

Materials and Method: The parents whose children were ordered
dental X-rays at a university hospital participated in the study. A
questionnaire was administered regarding the past and present
radiologic experiences of their children, the use of protective
measures during irradiation, their knowledge about the harmful
effects of radiation and the protection. The chi-square test was
used to statistically analyze the results.

Results: One hundred and sixty-two parents participated. The
patients’ average age was 8.91+2.69 years and 55.6% were girl.
Only 10.5% of the children did not have any past radiography
experience. The 11-14 age group had the highest past experience
of radiographs (p=0.003). Protective coverings were used
during the past X-ray experiences in ten (8.1%) children. Dental
radiographs, predominantly periapical, were repeated in 19
children (11.7%). Of the parents, 25.9% and 6.8% stated that they
had sufficient knowledge about the harmful effects of radiation
and radiation protection, respectively.

Conclusion: The present study revealed a need to tackle with the
inadequateness regarding radiation safety and protection.
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OZET

Amag: Bu galismada gocuklarin ge¢gmise ve simdiye ait radyografi
deneyimleri ile ebeveynlerinin radyasyon ve radyasyondan
korunma konusundaki bilgi ve farkindaliklarinin degerlendiriimesi
amaglanmistir.

Gere¢ ve Yontem: Calismaya, bir Universite hastanesinde
cocuklarina dis rontgeni gekilmesi gereken ebeveynler katiimigtir.
Ebeveynlere, cocuklarinin gecmisteki ve simdiki radyolojik
deneyimleri, 1sinlama sirasinda koruyucu 6nlemlerin kullanimi,
radyasyonun zararli etkileri ve korunma konusundaki bilgileri ile
ilgili sorulari igeren bir anket uygulanmistir. Sonuclar istatistiksel
olarak analiz etmek igin ki-kare testi kullaniimistir.

Bulgular: Calismaya 162 veli katilmistir. Hastalarin ortalama yasi
8.91+2.69’dur ve %55.6’s1 kizdir. Cocuklarin sadece %10.5’inin
daha 6nce radyografi deneyimi olmadigi 6grenilmistir. 11-14
yas grubu en yiksek gegmis radyografi deneyimine sahiptir
(p=0.003). Ge¢mis radyografi ¢ekimlerinde, on (%8.1) cocukta
koruyucu 6nlik kullanildigi 6grenilmistir. Agirlikli olarak periapikal
dis radyografileri 19 gocukta (%11.7) tekrarlanmistir. Ebeveynlerin
%25.9’u radyasyonun zararli etkileri ve %6.8’i radyasyondan
korunma hakkinda yeterli bilgiye sahip oldugunu belirtmistir.

Sonug: Bu cgalisma, radyasyon givenligi ve korunmasi
konusundaki yetersizliklerin giderilmesi  gerektigini ortaya
koymustur.
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INTRODUCTION

Radiographic imaging is widely used in dentistry
for the diagnosis and treatment planning of oral
and maxillofacial diseases. The proper use of
radiographical techniques rescues lives and
enhances patient care.! The radiation doses of
intraoral or extraoral radiography procedures used
in dentistry are comparatively lower than most
other medical imaging procedures performed using
ionizing radiation to patients. However, there is
still a risk of developing stochastic effects due to
these imaging procedures. Biologic side effects
of radiation may vary depending on the dose and
exposure time.? Young patients are more sensitive
to ionizing radiation than the adults and in addition
to the accumulative effect of ionizing radiation, the
increased radiosensitivity of growing tissue and
organs in children puts them higher risk.3*

“As low as reasonably diagnostically acceptable be-
ing Indication-oriented and Patient-specific” (ALA-
DA-IP) principle is vital in the practice of dentists for
minimizing the exposure of patients to ionizing ra-
diation.® Providing the safety of patients and health
workers, lowering the risks related to the use of ra-
diation, maximizing benefits for patients’ care is the
ultimate goals of radiation protection in health care.
The best strategy to reduce the unnecessary radi-
ation risks of pediatric patients is to minimize the
dose.® Although the low-level radiation dose is used
in pediatric diagnostic imaging, the risks regarding
multiple exposures and hence cumulative doses are
uncertain.?

Amongst the organs of the head and neck, the thy-
roid gland is highly sensitive to radiation carcinogen-
esis.® Exposure to high-levels of ionizing radiation is
one of the known environmental causes of thyroid
cancer.® The anatomic location and the relatively
higher radiosensitivity of the gland raises a concern
in relation to protecting the thyroid while taking den-
tal radiography.* Using a collar for thyroid during
intraoral exposures, and a lead apron for reproduc-
tive organs during intraoral and extraoral exposures
is recommended for protecting the patients from
scattered radiation. Although thyroid collar and lead
apron are strongly advised for radiation protection,
a recent study showed that dentists were not follow-
ing these measures especially for patients under 20
years old.”

Another point of concern related to radiation protec-
tion is eliminating the unnecessary radiologic exam-
inations and exposures. Ordering new radiographs
based on accurate clinical indications and ques-
tioning about past radiographs® could help lowering
the radiation exposure. Radiological imaging which
were previously obtained in other health institutions
should be accessible by the healthcare providers in
other centers to avoid secondary radiation exposure
of the same region in patients.® Besides, physicians
should encourage patients to explain the imaging
examinations they have undergone previously that
will impede dublicate images. Tracking radiation ex-
posure by some methods such as radiation cards
similar to immunization cards, electronic records by
software, or smart cards are among other recom-
mendations.?

The present study aimed to evaluate the past and
present radiographic experiences of the children
admitted to a university hospital, and their parents’
knowledge regarding radiation and radiation protec-
tion using a face-to-face questionnaire. Although not
primary focus of this study, the parents’ expectations
from the dentists before dental X-ray ordering were
also recorded.

MATERIALS AND METHOD

The present descriptive cross-sectional study was
conducted at the Department of Pediatric Dentistry
at Hacettepe University Faculty of Dentistry between
June and September of 2021. Its protocol and the
consent form were approved by the Non-Interven-
tional Clinical Research Ethics Board of Hacettepe
University (2020- GO 20/748). An anonymous ques-
tionnaire form was developed based on the ques-
tions used in previous studies.”®'° The first draft was
pre-tested with a group of 35 parents regarding the
content and intelligibility. According to the parents’
feedbacks, some of the questions were edited and
restructured.

The questionnaire, which took 5-7 minutes to com-
plete, included a total of 21 questions. First section
consisted of questions about the sociodemographic
information of the children and their parents, includ-
ing age, gender and parents’ educational levels, as
well as the presence of any chronic disease in the
children. The second section inquired about chil-
dren’s previous and present radiography experienc-
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es, the presence of repeated radiographs and pro-
tective covering during imaging; parental knowledge
and awareness about radiation, radiation protection;
and parental expectations from the dentist before or-
dering a dental X-ray.

The study population consisted of parents (n=162)
of the children aged 3-14 years whose dental ra-
diographs were ordered following clinical examina-
tions made by the pediatric dentists, excluding the
researchers. The parents of patients with mental
problems were not included. After the radiographs
were taken at the Department of Oral and Maxillofa-
cial Radiology of the same hospital, the parents who
were present while the referrer was examining their
children, were invited to participate. After obtaining
a written consent and explaining that the participa-
tion was voluntary, confidential and anonymous, the
parents were interviewed, and the answers were re-
corded.

Statistical analysis was conducted using SPSS for
Windows 21.0 (IBM Corp., Armonk, NY). Number,
percentage, mean, standard deviation, median,
minimum, and maximum values were estimated for
descriptive statistics. Chi-square test was used to
assess the significance of differences between cate-
gorical variables. The significance level was consid-
ered as 0.05 in all analyses.

RESULTS

One hundred and sixty-two parents participated in
the study, consisting of 75.9% mothers and 24.1%
fathers, with a mean age of 38.11 (x6.20). The over-

Table 1. General characteristics of children in the
study.

Characteristics n %
3-6 36 22.2
Age Groups* 7-10 77 47.5
11-14 49 30.2
Female 90 55.6
Sex
Male 72 44 .4
No 141 87.0
Systemic Disease
Yes 21 13.0

*X+SD=8.91+£2.69; Median=9.0; 1.-3. Quartiles=7.0-11.0;
Min-Max=3.0-14.0

all response rate was 88.8%. The data regarding the
pre-testing of the questionnaire was not included in
the analysis. The mean age of the children was 8.91
(£2.69). Among them 55.6% were female and 13.0%
(n=21) had systemic diseases (Table 1). Four chil-
dren had history for thyroid disorders. One of them
was diagnosed with hypothyroidism, and other three
children had hyperthyroidism. In two children, history
of lymphoma was noted.

Only 10.5% of the children were reported to have no
past radiography experience. The ages of children
were grouped as 3-6-, 7-10-, and 11-14-year. It was
observed that the radiography experience raised as
the age groups got older. Past radiography experi-
ence was statistically highest among the 11-14-year
age group (p=0.003, Table 2). The types of radiog-
raphy (classified as dental, extra-dental and both)
were also analyzed according to the age groups.
The statistical significance was present in the 11—

Table 2. Participants’ previous radiography experiences according to age groups

Previous X-ray(s) (n=160)* 36 710 n-d Total p**
% % n %

No 8 22.2 9 11.8 0 - 17

Yes 28 77.8 67 88.2 48 100.0 143 0.003
Total 36 100.0 76 100.0 48 100.0 160

Only dental 12 33.3 31 40.8 12 25.0 55

Only extra-dental 7 19.4 9 11.8 4 8.3 20

Dental & extra-dental 9 25.0 27 35.5 32 66.7 68 0.000

*Two participants whose parent/guardian did not remember whether the child had any previous radiograph(s) taken were excluded from
the analysis. **Chi-square test, p<0.05 Statistically significant p-values are shown in bold.
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14-year age group which had the highest past den-
tal and extra-dental (non-dental) X-ray experience
(p<0.001, Table 2). Of the parents, 84.6% (n=104)
reported that no protective covering (lead apron/thy-
roid collar) was used for their children during past
dental X-ray procedures (Table 3). Only 17 (13.8%)
parents stated that they were keeping a copy of the
past dental radiographs (Table 3).

During the current visit, 67.3% of the parents report-
ed that they were informed by the pediatric dentist
about the reason for ordering the radiograph(s).
More than half of the parents (59.3%) were not
asked about any previous radiograph(s). In 19 chil-
dren (11.7%) the radiographs were repeated, and 15
of them were periapical radiographs. The parents of
all those children reported that the reason for repeat-
ing the dental X-ray was explained to them (Table 3).

Table 3. Parents’ answers to some of the questions regarding their children’s dental radiography

experiences
Questions n %
Previous radiography experience (n=162)
No 17 10.5
Do not remember 2 1.2
Yes, only dental X-rays 55 34.0
Yes, only extra-dental X-rays 20 12.3
Yes, dental and extra-dental X-rays 68 42.0
A protective covering was used during previous dental X-ray taking(s) (n=123)
Do not remember 8 6.5
No idea since the parents did not see the child during radiograph 1 0.8
Yes, had protective equipment 10 8.1
No protective equipment 104 84.6
Did/do you keep a copy of the previous dental x-ray(s)? (n=123)
Do not remember 1 0.8
Yes 17 13.8
No 105 85.4
The dentist explained the reason before ordering new X-ray(s) during this visit. (n=162)
No 48 29.6
Yes 109 67.3
Not sure 5 3.1
The dentist asked about previously taken dental X-ray(s) during this visit. (n=162)
No 96 59.3
Yes 60 37.0
Not sure 6 3.7
X-rays were retaken during this visit. (n=162)
No 143 88.3
Yes 19 1.7
The type of retaken dental X-ray during this visit (n=19)
Periapical 15 9.2
Panoramic 4 2.5
Not sure - -
The reason for retaking the X-ray(s) was clearly explained
Yes 19 100.0
No - -

Not sure
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Table 4. Parents’ answers to the questions regarding dental X-rays, and their expectations from the dentist

Parents’ knowledge of radiation and parental expectations n %

Parents’ knowledge about the harmful effects of radiation

Yes 42 25.9
No 95 58.6
Not sure 25 15.4
Parents’ knowledge about radiation protection

Yes 11 6.8

No 127 78.4

Not sure 24 14.8

Parents’ knowledge about tissues/organs that are mostly affected by dental X-ray taking

No idea 98 60.5

Have some idea 64 39.5

Brain* 46 71.9

Lungs* 10 15.6

Eyes* 9 141

Thyroid* 4 6.2

Heart* 2 3.1

Other (visceral organs, kidney, lymph nodes, pineal gland)* 5 7.8

Parents’ expectations from the dentist before ordering dental X-ray(s) for their children**

Wants to be informed about: 126 77.8
The reason of ordering 9 56.2
The adverse effects of radiation 71 43.8
The radiation dose 55 34.0
Not sure 36 22.2

* There is more than one answer, the percentages were calculated over the total of parents who claimed that they have some idea (n=64).
**There is more than one answer, the percentages were calculated over the total.

Table 5. Distribution of some knowledge questions by level of education

Level of Education

Knowledge (n=162) < Secondary school High School 2 University -
n* % n* % n* %

Harmful effects of radiation

Knows 1 18.0 16 30.8 15 30.6

Does not know 43 70.5 27 51.9 25 51.0

Not sure 7 11.5 9 17.3 9 18.4 0.223

Total 61 37.7 52 32.1 49 30.2

Radiation protection

Knows 3, 4.9 12, 23.1 12, 245

Does not know 50, 82.0 32, 61.5 29, 59.2 0.027

Not sure 8, 13.1 8, 15.4 8, 16.3

Total 61 100 52 100 49 100

* Column percentage
**Chi-square test Statistically significant p-values are shown in bold.
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With respect to the knowledge of parents on radia-
tion, 25.9% reported that they had sufficient knowl-
edge about the harmful effects of radiation. Only
6.8% of the parents stated that they had sufficient
knowledge about radiation protection. Sixty-four par-
ents (39.5%) asserted that they had some idea about
organ(s) which might be most affected by the radia-
tion from dental X-rays. The most reported organs
were the brain (n=46), lungs (n=10), eyes (n=9), and
the thyroid (n=4) (Table 4). As for the expectations of
parents from dentists before ordering a dental X-ray,
more than half of them stated that they would like to
be informed about the reason (Table 4).

Given that the parental knowledge regarding harmful
effects of radiation by education levels of parents,
the number of parents that graduated from second-
ary/primary school was higher among those who re-
ported that they did not have sufficient knowledge al-
though not statistically significant (Table 5, p=0.223).
Besides, the number of parents who stated that they
did not have sufficient knowledge about radiation
protection were statistically higher among primary/
secondary school graduates (Table 5, p=0.027).

DISCUSSION

Dental radiography adds valuable information to the
dental examination and contribute significantly to the
diagnosis and treatment of pathological conditions,
developmental problems, or dental injuries. How-
ever, the risks associated with the use of radiation
should also be kept in mind." Informing the patients
about the need for ordering as well as the risks and
benefits of radiographs and protecting them from ra-
diation during these procedures have been particu-
larly emphasized in the literature.®®

There is still limited data about parents’ knowledge
and expectations regarding radiography for chil-
dren.®'® The questionnaire is a well-established tool
to obtain information about the demographic and
social characteristics, current and past behaviors,
habits, knowledge, behavioral standards or attitudes
of the participants in relation to any subject under
investigation. Although conducting a survey using
internet is an easier and time-saving way, people
can be reluctant to respond to online questionnaires
as shown by the lower response rates in previous
studies.'>" Likewise, the respond rate can also be

low in paper surveys.'® The present study utilized
face-to-face interview method. This lead to an over-
all response rate of 88.8%, which was higher than
those obtained in other studies.?13

The European Commission has reported that the
number of dental X-rays were about one-third of all
X-ray examinations.™ In the present study, the per-
centages of children with past radiographic experi-
ence for any part of the body and dental X-ray was
89 and 77, respectively. In a study by Oikarinen et
al.,® children with past radiographic experience were
reported as 73% (any part of the body), while Chiri
et al."® reported a rate of 61% for children who had
past dental X-ray experience. In the present study, it
was also found that the number of past radiographs
increased in line with the age of children. The past
radiography experience was significantly high in the
11-14-year age group. Young et al.’® compared past
dental radiography experiences of children between
3 and 14 years of age and reported that past radio-
graphs of children who needed permanent teeth ex-
tractions were significantly higher (46.2%) than chil-
dren in primary dentition who needed primary tooth
extractions (6.3%). They assumed that few dentists
routinely use radiographs for caries diagnosis of chil-
dren, particularly in primary dentition since they are
unable to tolerate intra-oral radiographs.

The ordering of dental radiographs should be justified
by the practitioner before exposing a child to ioniz-
ing radiation.® Additionally, the child and the parents
should be properly informed about the reasoning of
any new radiographs.®® Oikarinen et al.® evaluated
the parents’ experiences and expectations regard-
ing the information obtained from the referrer.In their
study, out of 41, 34 parents (83%) told that they re-
ceived adequate information on the purpose of the
radiographic examination. Thirty-eight of 40 parents
expected information about the reason, while 35 and
31 parents wished to be informed on radiation dose
and alternative methods to radiography, respective-
ly.® Shah et al."® reported that only about 40% of par-
ents had been informed by the dentist about the rea-
sons for taking dental x-rays and the risks involved.
Sreenivasan et al."” reported that half of the parents
did not ask for an explanation regarding the need
for the dental radiograph for their children.Majority of
Turkish parents (85%) were reported to have a need
for information on the benefits and risks of pediatric
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dental X-rays and on radiation protection measures
for children."® In the present study, 67.3% of the par-
ents stated that they were informed about the reason
for the radiographs ordered. Similar to the study of
Kose et al.,’® a vast majority of them (77.8%) ex-
pected to be informed, especially about the reason,
dose, and the possible harmful effects of dental ra-
diographs. Both the numbers of parents who were
informed and parents who were expecting informa-
tion were less than those reported by Oikarinen et
al® The difference may be related to sociocultural
levels of participants, and radiation legislation of that
country (Radiation act 9.11.2018/859) which con-
tains a section about provision of information and
requesting consent for the imaging. Furthermore,
a high percentage of parents (90%) were reported
to be explained about the need for dental X-rays by
dentists in study of Chiri et al."® Legislations and
regulations to enforce requesting consent that is in
compliance with health and safety standards may be
developed across the world.

The benefits of appropriate radiographic examina-
tion are well established.”® However, measuring
benefit quantitatively, and assessing risks vs bene-
fits seems difficult in health systems.® In the pres-
ent health system of Turkey, a health application
“E-Pulse” has been recently developed for the use
of health professionals in the country. The hospitals
should integrate into the system of telemedicine and
the monitoring system set by the Ministry of Health
so that their radiological images can be accessible
through the E-pulse system and accessible by oth-
er healthcare providers. Parents who seek dental
treatment for their children may prefer public and pri-
vate providers within short intervals and, therefore,
children may have radiographs in various places.
Since integration to the telemedicine and monitor-
ing system is not obligatory (like the hospital in this
study was not integrated to this system during the re-
search period), the number of repeated radiographs
and radiation exposure of children could increase.
Implementing integration in all institutions and pri-
vate practices where radiographs are taken could re-
duce the risk of repeated radiographic exposure. In
this study, while 77% of the children had a previous
dental radiograph, only 13.8% of the parents were
keeping a copy of the past radiograph. This may re-
flect the lack of parental knowledge and awareness

regarding repeated radiographs. The percentages
of parents who reported that no protective covering
was worn by their children during past dental radio-
graphs were 85. The present study showed that both
questioning dental history regarding previous X-rays
and the usage of protective covering were insuffi-
cient.

The parents who stated that they did not have suf-
ficient knowledge about radiation protection was
significantly higher among those who graduated
from secondary/primary school. Sin et al.?° reported
a significant relationship between people’s educa-
tion level and the knowledge of radiation protection.
Similarly, in recent studies, parental knowledge and
awareness of dental radiography of children was
reported to be higher with increasing levels of edu-
cation.'®?! |In the present study, only 25.9% parents
knew the harmful effects of X-ray radiation and 6.8%
were aware of radiation protection. The families’
knowledge and awareness about radiation protec-
tion was found to be exceptionally low and should
be developed.

According to the study by Benn et al.?? dentists were
possibly leading to about 967 new cancer cases
annually in the head and neck region, mostly due
to intraoral radiographs and CBCT. To reduce the
number of radiographs, using an informed consent
form with sufficient information were recommended
to help patients and dentists for realizing the associ-
ated risks. The responsibility of the health personnel
which is “First, Do No Harm” and sensitivity of espe-
cially children to radiation should be kept in mind.?

The rate of repeated radiographs ranges between
3 and 15% in the literature.® This rate may be
used as a work quality measure since it relates to
reducing patients’ exposure to radiation, limiting film
usage and time.?* In the present study, periapical
and panoramic radiographs were repeated with the
percentages of 9.2 and 2.5, respectively. Acharya
et al.,®® defined the repeat rate as the proportion of
rejected radiographs to the total radiographs. They
reported a repeat rate of 13% for intra and extraoral
radiographs, which was similar to the overall repeat
percentage (11.7%) of the present study. However,
their rate for intraoral radiographs was lower (7.1%),
while the rate for extraoral radiographs was higher
(5.9%). The repeat rate for intraoral radiographs
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represents the proportion of patients with repeated
radiographs in the present study. Hence, it would
be lower if the calculation was conducted on total
radiographs instead of patients. In the study of
Acharya et al.,?® radiographs were also taken by
undergraduate students and interns who have
the highest repeat rate compared to staff and
radiographers. In the present study, only radiography
technicians were in charge of radiographs. Lin et al.,®
studied on the association between annual mean
X-ray frequency and benign brain tumors (BBT).
They indicated that BBT risk increased with dental
exposure which implied the risk of repeated/multiple
dental radiography exposure. According to quality
control recommendations for diagnostic radiographs,
which were prepared by the Conference of Radiation
Control Program Directors (CRCPD), repeated
analysis must be done quarterly to minimize patient
exposure and to assure a standard quality for dental
facilities.?” The committee on quality assurance in
diagnostic X-ray recommended a repeat rate lower
than 5-7%.%" The repeat rate analysis can also help
the facilities to be aware of their needs, such as
equipment problems and re-calibration.

The thyroid gland is the most radiosensitive organ to
dental imaging, especially in young patients. It is the
possible environmental risk factor for thyroid can-
cer.41%2 |n the present study, 46 parents stated that
the brain was the most affected organ, while only
four parents indicated the thyroid gland. No previ-
ous studies have been reported on parental knowl-
edge about radiosensitive organs in dental imaging.
However, in the study of Ng et al.,?® only 41.9% of
parents agreed that exposure to ionizing radiation
might have increased the risk of cancer, indicating
the inadequate parental awareness of medical radia-
tion exposure. Likewise, another study reported that
a significant number of parents (%63) showed a lack
of knowledge about the harmful effects of dental ra-
diography in children compared to adults.'” Besides,
most parents (%64) were unaware of the availabil-
ity of a protective cover during radiation exposure
and very few requested for a protective equipment.
According to the report by The American Thyroid
Association,*® thyroid protection should be used for
all dental X-rays since it would not interfere with the
radiographical examination.

The present study should be interpreted in light of
several limitations. First, findings were obtained via
a self-report methodology, which may have preju-
dices due to the memory factor. Second, the results
cannot be generalized for the entire population since
it was a non-representative descriptive study. There-
fore, studies employing larger samples with more
representative hospitals including public and private
healthcare providers are warranted. Besides, further
studies could be conducted to investigate why prac-
titioners do not always implement protective cover-
ings, despite their training on the importance of radi-
ation protection.

CONCLUSIONS

The present study indicated that both past and cur-
rent radiographic experiences were lacking ade-
quate radiation protection for the pediatric patients.
Parental knowledge of radiation and radiation pro-
tection is also not sufficient. The use of protective
coverings during dental radiographic procedures in
children should be keep in mind. In order to prevent
unnecessary exposures, the dentists should ques-
tion the previous radiographs.
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Ozgln Arastirma Makalesi

Yetigkin Bireylerin Akdeniz Diyetine Uyumlarinin Dig
Curugu ve DMFT Indeksi Uzerine Etkisinin Incelenmesi:

Tanimlayici Arastirma

Buse Bayram'(’), Perya Pelin Ozsdyler Bozan?

OZET

Amag: Bu arastirmada, yetiskin bireylerde dis ¢irigu ile Akdeniz
Diyeti Kalite indeksi (MEDAS) ile DMFT indeksi arasindaki iliskiyi
saptamak amaglanmistir.

Gere¢ ve Yontemler: Bu calismaya, tanimlayici bir arastirma
olarak Gaziantep ili Sehitkamil ilgesinde Ekim-Aralik 2022 tarihleri
arasinda 1 6zel dis kliniginde arastirmayi gonullu olarak kabul eden
kabul eden dis rahatsizligi sikayeti olan 18-65 yas arasinda 34 erkek
(%42.5), 46 kadin (%57.5) olmak Uzere toplam 80 hasta katiimistir.
Arastirmayi kabul eden dis rahatsizligi tanisi almig bireylere sorumlu
dis hekimi dis muayenesinin sonucunda DMFT indeksini anket
formuna isledikten sonra bireylerin beslenme aligkanliklari, oral hijyen
aliskanliklari, Akdeniz Diyeti Kalite indeksi Olgegini igeren 25 soruluk
anket uygulamasi gergeklestiriimigtir.

Bulgular: Bireylerin MEDAS Olgegine verdidi cevaplarin dagihmi
incelendidinde; zeytinyaginin mutfakta siklikla kullanilan bir yag turd
oldugu (%68.8), glinde 4 yemek kasigi ve ustl zeytinyadi tiketiminin
bireylerde siklikla oldugu (%52.5) gérulmustir. Bireylerin PREDIMED
puan dagihiminin siklikla 6-9 puan araliginda oldugu gézlemlenmigtir
(%65.0). Bireylerin DMFT indeksi ve PREDIMED puani arasindaki
iliski incelendiginde 10 puan ve tizeri PREDIMED puani olan bireylerde
dolgu sayilari ve DMFT indeksi diisus gostermistir (sirasiyla 0.75(2);
0.07(0.2)) (p=0.068,0.041).

Sonug: Diizensiz beslenmenin ve dizensiz 6gin tiketiminin agiz
ve dis sagligina olumsuz etkisinin bulundudunu, bu etkinin ise
diyet kalitesinin dismesinden o6tiri besin gruplarindan yeterince
beslenememenin etki yarattigi bilinmektedir. Dis ¢lrigu sikayetine
gelen hastalarin tam tahillar az tikettikleri, sekerli ve gazli igecekleri
bireylerin  %57.3'Unin 330 ml'den yiksek tukettikleri, gliinde 2
kereden fazla olmak Uzere sekerli yiyecekleri tikettikleri saptanmistir.
Bu calismada, bireylerin Akdeniz diyetine uyumlari orta seviyede
bulunmus olup beslenme aliskanliklari diizensizdir ve bunlara
karsin DMFT indeksleri benzer calismalara nazaran yiksek oldudu
saptanmistir.

Anahtar Kelimeler: Akdeniz diyeti; Dis ¢Urigi; DMFT indeksi;
PREDIMED

Makale génderilis tarihi: 29.08.2023; Yayina kabul tarihi: 29.04.2024
iletisim: Buse Bayram
Hasan Kalyoncu Universitesi Kampisii, Gaziantep

E-mail: buse kiratli@hku.edu.tr

ABSTRACT

Aim: It was aimed to determine the relationship between dental
caries, Mediterranean Diet Quality Index (MEDAS) and DMFT index
in young adults.

Materials and Method: 34 males (42.5%),46 females (57.5%)
between the ages of 18-65, total of 80 patients who accepted the study
voluntarily in a private dental clinic were included in this study. After
the dentist processed the DMFT index,a questionnaire of 25 questions
was applied to the individuals who accepted the study, diagnosed with
dental disease and included the individuals’ nutritional habits, oral
hygiene habits and Mediterranean Diet Quality Index Scale.

Results: Olive oil is frequently used in the kitchen (68.8%),and the
consumption of olive oil of 4 tablespoons or more per day is common in
individuals (52.5%).PREDIMED score distribution was in the range of
6-9 points on individuals (65.0%).The relationship between the DMFT
index and the PREDIMED score was examined,the number of fillings
and the DMFT index decreased in individuals with a PREDIMED score
of 10 or more (p=0.068,0.041,respectively).

Conclusion: Insufficient nutrition and consumption of irregular meals
have negative effects on oral and dental health and this effect is
caused by the inability to get proper nutrients from the food groups
due to the decrease in diet quality.57.3% of the individuals consumed
sugar-added and carbonated drinks higher than 330 ml and they
consumed added-sugar containing foods more than 2 times a day.In
this study, the adherence of individuals to the Mediterranean diet was
found to be on moderate level and therefore DMFT indices were found
to be higher compared to similar studies.

Keywords: Dental caries; DMFT index; Mediterranean diet;

PREDIMED

' Ars.Gér., Hasan Kalyoncu Universitesi, Saglik Bilimleri Fakiiltesi, Beslenme ve Diyetetik Béliimii, Gaziantep
2 Ogr.Gér., Gaziantep Universitesi, Saglk Hizmetleri M.Y.O. Disgilik Hizmetleri Bélimi, Gaziantep


https://orcid.org/0000-0001-5544-3333
https://orcid.org/0000-0002-8551-008X

Bayram B., Ozsdyler Bozan P.P.

Cilt: 13, Sayi: 3, 2024 Sayfa: 444-452

GiRiS

Bireylerin beslenme aligkanliklar, saghgi Uzerin-
de 6nemli bir etkendir. lyi bir agiz hijyeni ve saglikl
beslenme, yasam kalitesini etkileyen etkenlerdendir.
Bireyin yasam kalitesi disunuldiginde, beslenme
ve agiz saghgi birbiriyle iligkili kavramlar ve birbirini
tamamlayan kavramlar olarak degerlendirilebilir. Bi-
reyin asitli gidalari ve igecekleri beslenme rutininde
siklikla tercih etmesi, diglerde erozyon gorilme ola-
sihgini arttirabilir. Beslenme aligkanliklarinin vicutta
olusan oksidatif stres dengesini etkileyerek perio-
dontal hastaliklarda etkili olabileceg@i dusunilmekte-
dir."? Dig ¢urUklerinin gelisimini etkileyen bir diger et-
men olan beslenme; agiz saghginda 6ncelikle disin
bitinltgine, plak ve tikuragin icerigi ile pH’sina
etkide bulunmaktadir. Agiz sagligi bakimindan
karyojenik (dis ¢lrigu olusumunu hizlandiran) ve
koruyucu roli olan besinler birbirinden farkhdir.
Bu besinlerin tuketim sikhdi, zamani ve miktar
dis ¢urigindn olusumunda etkilidir. Dis c¢lrtigu
olusumunda hazir meyve sulari, kuru meyveler,
gazli icecekler, fermente olabilen karbonhidrat
icerigi yiksek besinler bulunmaktadir.®# Dis ¢lrigu-
nd belirlemede, epidemiyolojik saptama araglari kul-
lanilimakla birlikte, kullanimi pratik ve az zaman kap-
sayan DMFT indeksi, decay (¢uruk), missed (kayip),
filled (dolgu) olarak, dis ¢lrigind ve dis kayiplarini
belirlemede kullanilan bir yéntemdir. DMFT indeksi
ile bireyin kolay bir sekilde dis ¢lrtigu sayisi ve kayip
dis sayisi bulunabilmektedir.® Bir dis klinigine gelen
hastalarin diyet oriintileri incelendiginde®; dis gurl-
gl olan bireylerin glinde 2’den fazla tatli ve tirevleri-
ni tkettikleri, tam tahillari, meyve ve sebzeleri yeter-
li tketmedikleri, sekerli icecekleri ylksek miktarda
tukettikleri gortlmustar. Dis gurlkleri ve Beden Kiitle
indeksi (BKIi) arasindaki iliskiyi arastiran bir calis-
mada’; ¢irlk, kayip, dolgu sayisini gosteren DMFT
indeksi ile eklenmis seker ve toplam karbonhidrat tu-
ketimi ile dogrudan pozitif iligkili bulunmustur.

Akdeniz Diyeti, Akdeniz llkeleri etrafinda, zeytin Ure-
ten Ulkelerin diyet érintisind iceren saghkli bir bes-
lenme modelidir. Bu beslenme &rintisinin diabe-
tes mellitus, hipertansiyon, kardiyovaskiler hastalik,
dis curagu Uzerinde olumlu etkileri yapilan ¢alisma-
larda belirtiimektedir.2® Akdeniz diyeti; bol miktarda
meyve ve sebze, tahil, kuru baklagiller, sert kabuklu
meyveler ile ylksek miktarda posa, orta miktarda
balik ve tavuk (2-4 kez/hafta), disik dizeyde kir-

mizi et (1-2 kez/ay), zeytinyagindan zengin, doymus
yaglardan fakir bir beslenme seklidir.'>'2 Akdeniz di-
yetinin amaci, bitkisel kaynakl besinlerden yuksek,
¢oklu doymamis yag asitlerinden zengin, tam tahill
karbonhidratlari igceren, eklenmis seker ve basit kar-
bonhidratlardan az, inflamasyondan duisik bir bes-
lenme Oriintlisi saglamaktir. Akdeniz diyetine uyum
ile, periodontitis ile birlikte dis ¢luridu olusumunun
azaldigi gézlemlenmistir.”* Bunun ise yliksek posa
tuketimi, kuruyemiglerle elde edilen ¢oklu doymamis
yag asitleri, sebze ve meyvelerden elde edilen vita-
min ve minerallerin, disik yagl sut Uranleri ve du-
slik sodyum ile iligkili oldugu gosterilmigtir.'+1°

Bu arastirmanin hipotezi, bireylerin Akdeniz diyetle-
rine uyumu arttikca agiz ve dis sagliginin iyilesme
saglanmasi ve dis ¢Urigu sayisinda azalma saptan-
masidir. Bu arastirmanin amaci, yetiskin bireylerde
dis clriigu ile Akdeniz Diyeti Kalite indeksi (MEDAS)
ve makro ve mikro besin dgeleri ile dis ¢irigu olusu-
mu ve DMFT indeksi arasindaki iligkiyi saptamaktir.

GEREG VE YONTEM
Arastirmanin Dizayni

Bu calismaya, tanimlayici bir arastirma olarak Gazi-
antep ili Sehitkamil ilgesinde Ekim- Aralik 2022 tarih-
leri arasinda 1 6zel dis kliniginde arastirmayi gonalli
olarak kabul eden kabul eden dis rahatsizligi sikaye-
ti olan 18-65 yas arasinda 34 erkek (%42.5), 46 ka-
din (%57.5) olmak tzere toplam 80 hasta katiimistir.
Calismadan 18 yas alti bireyler, bulasici hastaligi
olan (COVID-19 vb.), maksillofasial defekti olan ve
bu hastaliga yonelik tedavi alan bireyler arastirma-
dan cikarilmistir. Bu ¢alisma, Gaziantep Universite-
si Klinik Arastirmalar Etik Kurulu, 14.09.2022 tarihli
2022/242 karari ile uygun gorulmastar.

Arastirmanin Genel Plani

Ozel dis poliklinige basvurup galisma kriterlerini ka-
bul eden bireylere ¢alisma hakkinda bilgi verildikten
sonra “Bilgilendirilmis Gonullt Olur Formu” okutulup
imzalatiimistir ve bir nishasi kendilerine teslim edil-
mistir. Calismaya dahil edilen bireylere anket formu
yuz yuze gorusme teknigi kullanilarak uygulanmigtir
ve bu slire¢ Helsinki Deklarasyonu Prensipleri 'ne
uygun bir sekilde yarutilmustar.

Aragtirmayi kabul eden dis rahatsizigi tanisi almis
bireylere sorumlu dis hekimi dis muayenesinin so-



DMFT indeksi ve Akdeniz Diyeti

Cilt: 13, Sayi: 3, 2024 Sayfa: 444-452

nucunda DMFT indeksini anket formuna isledikten
sonra bireylerin sosyo-demografik 6zellikleri, bes-
lenme aligkanliklari, oral hijyen aliskanliklari, besin
tiiketim sikliklar ve Akdeniz Diyeti Kalite indeksi OI-
cegini iceren 25 soruluk anket uygulamasi gergek-
lestirilmistir. Anket uygulamasi toplamda 15 dakika
surmastar.

DMFT indeksi

Bireye ait ¢lruk, ¢urik nedeniyle ¢ekilmis ve dolgulu
diglerin toplam sayisini ifade eden DMFT (decayed,
missing, filled teeth) indeksi ilk olarak 1938 yilinda
Klein ve Palmer tarafindan tanimlanmistir.’® Bu in-
deks sisteminin amaci, D igin ¢lrik gosteren ¢urik
dis, M icin ¢urlik nedeniyle ¢ekilmis fis, F icin dolgulu
dis kodlama sistemiyle birlikte basit, pratikte kolay
uygulanabilen ve bu degere goére skorlanabilen bir
Olgek olarak sorumlu dis hekimi tarafindan hastalara
uygulanmisgtir. D, M ve F degerleri toplandiktan son-
ra toplam dis sayisina -28- bélinmesiyle bireylerin
DMFT indeksi bulunmaktadir.

Akdeniz Diyeti Kalite indeksi Olgegi
(PREDIMED-MEDAS)

Akdeniz Diyeti Kalite indeksi Olcegi, Martinez-Gon-
zalez ve ark. tarafindan gelistirilmis'®; gecerliligi ve
guvenilirligi Ozkan Pehlivanoglu ve ark. tarafindan
gerceklestirilmistir.” Bu 6lgek 14 soruluk bir anket-
ten olusup, bireylerin kullandidi temel yagd cesidi,
glnlik tiketilen zeytinyag miktari, meyve ve sebze
porsiyonlari, margarin-tereyag ve kirmizi et tiiketimi,
haftalik sarap, kurubaklagiller, deniz Urdnleri, kuru
yemigler, beyaz et ve yemeklerde ¢esni verici seb-
zelerin kullaniminin tercih edilip edilmedigi sorgulan-
maktadir. Tuketim miktarina gére cevap verilen so-
rulardan her soru igin 1 veya 0 puan alinmakta olup,
toplam puanin 7 puan lzerinde olmasi Akdeniz di-
yetine kabul edilebilir derecede uyum olup, 9 puanin
Uzerinde siki uyumun saglandigini gdstermektedir."

Verilerin istatistiksel Degerlendirilmesi

Tanimlayici istatistikler sayi (S) ve yiizde (%), med-
yan ve IQR olarak ifade edilmistir. Verilerin normal
dagilip dagiimadigi Kolmogorov-Smirnov Testi ile
incelenmistir. Tki grubun ortalamalarinin kargilasti-
rilmasinda non-parametrik kosullarda iki grubun or-
tanca degerlerinin kargilastirldigi Mann-Whitney-U
Testi kullaniimistir. Bu gruplarin karsilastiriimasinda

non-parametrik test kosullarinda ise Kruskal-Wallis
Testinden yararlaniimigtir. Fark bulunmasi durumun-
da Post Hoc testler kullanilarak farkhihdi yaratan
gruplarin tespiti yapilmistir. Verilerin degerlendiril-
mesinde varsayimlarin saglandi§i durumda Pear-
son Ki-kare testi, gapraz tabloda drneklem sayisinin
yetersiz oldugu ve varsayimin saglanamadigi
durumda da Fisher's Exact Ki-kare testlerinden
yararlanilmistir. Verilerin istatistiksel degerlendiril-
mesinde SPSS 23.0 (Statistical Package for Social
Sciences) istatistik paket programi kullaniimistir."”
Batin hipotez testlerinin analizlerinde sonuglar %95
glven araliginda istatistiksel Gnemlilik diizeyi p<0.05
alinarak degerlendirilmistir. Arastirmanin gu¢ analizi,
G-Power 3.1.9.7 ile yapilmis, 80 6rneklem ile arastir-
manin giicll %88 olarak tespit edilmigtir.'®

BULGULAR

Bu calisma 34 erkek (%42.5), 46 kadin (%57.5) ol-
mak Uzere toplam 80 birey Gzerinde yuritilmustur.
Erkek bireylerde yas ortalamasi 21.7+5.2 iken ka-
din bireylerde 21.6+4.8’dir. Erkek bireylerin %1.3'U
lise, % 41.3'G Universite/ylksekokul, kadin bireyle-
rin %56.3’0 Universite/yUksekokul,%1.2’si lisansus-
tu egitime sahiptir. Medeni durum incelemesinde
erkeklerin %1.2’si evli, %41.3’4 bekar, kadinlarin
%3.8’i evli,%53.7’si bekardir.

Bireylerin meslek ve ¢alisma gruplari incelendiginde
erkek bireylerin %2.5'i serbest meslek,%1.3'0 me-
mur,%35’i 6grenci,%2.5’i diger meslek gruplari ige-
rirken, kadinlarin %2.5'i memur, %1.3’U0 isGi, %47.4°U
ogrenci, %6.3’U 6zel sektor calisanidir. Gelir-gider
durumu incelendiginde erkek bireylerin %2.4’0,ka-
din bireylerin %6.3’Unun geliri giderinden fazla,erkek
bireylerin %17.5'i, kadinlarin %13.8'inin geliri gideri-
ne denk bulunmusken erkeklerin %22.5’i, kadinlarin
%37.5’inin geliri giderinden az bulunmustur.

Bireylerin hastalik durumlari ve ilintili 6zellikleri-
ne gore dagilimi incelendiginde erkek bireylerin
%37.5’inde, kadinlarin %47.5’'inde hastalik durumu
bulunmamistir. Hastali§i olan erkek ve kadin bireyle-
rin %50’sinde gastrointestinal hastaliklar tespit edil-
mistir.

Bireylerin beslenme aligkanliklar incelendiginde;
ana 6gun tuketen erkek bireylerde 6gun ortalama-
si 2.1+0.7, kadin bireylerde 63un ortalamasi 2+0.6
olarak tespit edilmisken ara 6gun sayisi erkek bi-
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reylerde 1.2+0.85, kadin bireylerde 1.2+0.78 olarak
bulunmustur. Ana 63un atlama durumu kadin birey-
lerde, erkek bireylere gére anlamli diizeyde yuksek
bulunmustur (p=0.071). Ara 6gun tiketme cesidi her
iki bireylerde siklikla ikindi vakti tercih edilirken ka-
din bireylerin (%24.4) erkek bireylere (%18.6) gore
gece vakti ara 6gin tuketimi yuksek bulunmustur.
Ana 6gun atlama gesidi her iki bireylerde de sabah
vaktinde yuksek bulunmustur fakat istatistiksel ola-
rak bir anlamhlik saptanmamistir (p>0.05). Neden
olarak her iki cinsiyette de zaman yetersizliginden
kaynaklandigi gézlenmistir (%30.4). isteksizlik orani
kadin bireylerde(%13.9) erkek bireylere(%8.9) goére
daha yiksek tespit edilmistir (Tablo 1).

Tablo 1. Bireylerin Beslenme Aligkanliklari

Bireylerin MEDAS 0lgegine verdigi cevaplarin dagi-
lImi incelendiginde; zeytinyadinin mutfakta siklikla
kullanilan bir yag tirt oldugu (%68.8), glinde 4 ye-
mek kasigi ve Ustl zeytinyag tiketiminin bireylerde
siklikla oldugu (%52.5) bulunmustur. Gunlik 2 por-
siyon ve Uzeri sebze tuketiminin toplam bireylerde
az oldugu (%38.8), beraberinde 3 porsiyon ve uzeri
meyve tiketiminin az oldugu bulunmustur (%35.0).
Bireylerde et ve Urunlerinin tiketiminin sik (%52.5);
erkeklerde neredeyse esit olan margarin tiiketiminin
kadinlarda daha az oldugu (%23.8) bulunmustur.
Gazli igecek tuketimi erkeklerde daha ylksek tike-
timde olurken (%31.3), tim bireylerde tiketimi ylk-
sektir (%53.8). Tum bireylerde yemeklerde sarimsak

Ogiin Sayisi Erkek Kadin Toplam
Sayi % Sayi % Sayi % p
Ana 6giin sayisi (adet/giin)
1 5 14.7 8 17.4 13 16.3
2 20 58.8 30 65.2 50 62.5
3 9 26.4 8 17.4 17 21.3
XS 0.367
Ana 6giin atlama durumu
Hayir 10 12.5 6 7.5 16 20 0.071
Evet 7 8.8 19 23.7 26 32.5
Bazen 17 21.3 21 26.3 38 47.5
Ara 6giin tiiketme cesidi
Kusluk 1 1.5 1 1.5 2 3 0.844
ikindi 15 22 22 32 37 54
Gece 13 18.6 17 244 30 43
Ana 6giin atlama gesidi
Sabah 13 16.5 28 35.4 41 51.9 0.107
Ogle 15 19 12 15.2 27 34.2
Aksam 6 7.6 5 6.3 11 13.9
Ana 6giin atlama nedeni
Zayiflamak / viicut agirlik kontrolii 2 25 3 3.8 5 6.3 0.505
Aligkanlidi yok 1 1.3 7 8.9 8 10.1
istahsizlik 3 3.8 4 5.1 7 8.9
Cani istemiyor 7 8.9 11 13.9 18 22.8
Zaman yetersizligi 11 13.9 13 16.5 24 30.4
Fazla geldigi icin 4 51 2 25 6 7.6
Diger... 3 3.8 1 1.3 4 5.1
Unutuyorum 3 3.8 4 51 7 8.9
Ara 6giin sayisi (adet/giin)
0 4 11.8 5 10.9 9 12.3
1 18 52.9 23 50.0 41 56.2
2 8 23.5 10 21.7 18 24.7
23 2 5.8 3 6.5 5 6.9
XS 0.956

*Pearson ki-kare testi, Mann-Whitney U testi, p<0.05
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Bireylerin PREDIMED puan dagiiiminin siklikla 6-9

bzelerin kullanimi %83.8 olarak

bulunmustur. Tim sorularda her iki cinsiyet arasinda
istatistiksel olarak anlamli bir farkhlik bulunmamistir

(p>0.05) (Tablo 2).

tdrevi se

ve sogan

puan araliginda oldugu gézlemlenmistir (%65.0). Er-
kek ve kadin bireyler arasinda, PREDIMED puani

agisindan aralarinda istatistiksel olarak anlaml bir

farkhlik bulunmamistir (p

0.364) (Tablo 3).

G0°'0>d ‘nse) aley-1| uosiead,

660 €9l €l 8'¢8 19 G’/ 9 008 (014 1’8 L L'€e yx4
000'L €9 VA 8'€S [934 €'9¢ e ¢€1¢ 14 00z 9l g'ce 8l
1280 §¢CS 44 S'ly 8¢ €le G¢ €9 ¥4 cle L1 A4 yA%
000'L GC¥ ye S'/G £14 0°'s¢ 0Cc ¢g'¢ce 9C Sl vl 0's¢ (114
99’0 8'¢6 G. €9 S 0'sS v G¢C @ 1'8¢ 1€ L'e €
000'L 8¢y g€ €95 14 0°'se 0Cc ¢g'¢ce 9C 8L Gl L'€C 6l
G050 G'/6 8. N4 4 0°SS v G¢C @ gy ve 0 0
000'L  €9¥ L€ 8'€S [934 €'9¢ lc €le 14 ooz 9l e 44 8L
000'L  8'8S VA4 €y €€ 8'¢ce 12 8'¢€C 6l 0'sc 0¢ S/l vl
€0 Sy 8¢ g'cs [44 gee 8L 06¢ 8¢ 0sz 0¢ S/l vl
19L°0 099 4] 0'ge 8¢ €y € €9l €l L'ec 6l 181 Sl
¥90 €19 6% 8'8¢ 1€ 8'ce 12 8'¢C 6l §/lZ < 0'sl cl
000k G'lv 8¢ G'cs (44 Wk ¢c  00¢€ Ve 00z 9l g'ce 8l
€¥y0 €le 14 8'89 et 00C 9l ¢g'/¢ 0€ 'L 6 A5 14
% 1feg % 1feg % 1keg ¢, 1feg % IAeg % 1Aeg
d JikeH J9Ag3 J1keH J9Ag3 nkey J9Ag3
wejdo) uipey| NENTE]

(S¥) NVNd WV1dOL

cziuisiw ey (1q16 sapjawak 1abip ‘Suiid

‘euse)yew ‘azqas) yawaA Sjwjipus)}azza| 9|1 uebos BASA
eseuid ‘sajewop ‘yesiwies ejze) eyep eAaA zay g epejjeH
(6 051-001 :40d |)

ziuisiw

13pa Y1913} 133 Ipuly “YnAe} auldk (sisos BASA Jabinquey
‘unfoy ‘euep) 3o 1ziuuy ze uepuoAisiod | apung

(nsnjop

Snae | = 6 g¢ :uoAisiod ) ziuisiw anayny (1613s1y 1A ‘1B1s1y
dajuy ‘z1Aa9 ‘wapeq ‘Yipuly apuliazn aA uoAisiod ¢ epeyeH
x&Ziuisiw

a3a)M (‘aA 1133 13aquas ‘1anysiq ‘@Aiqeiny ‘o)) eysed BASA
113e} Jizey (ueAewjo 1wideA Ad) ze eyep uapzay ¢ epeyeH
(nunun ziuap npingey

6 00z eAaA edied G-4 eAan) (ieq 6 0GL-001 :uoAisiod

L difeq) cziuisiw aiayn (‘qA sewerey ‘9Apiw) Lajunn

Zjuap npjngey BASA yijeq apuliazn aA uoAisiod ¢ epeyeH
(6 0g} :uoAisiod )

ziuisiw

ai3e)n} [16epeqgnuny apuliazn aA uoAisiod ¢ epeyeH

(qw gz} :yapey |)

Zziuisiw 1ayn} deses apuriazn aA yapey L epeyeH

(mny L=1w ogg :uoAisiod |) ziuisiiayny iw ze eyep
(n3ny) uepuoAisiod Jiq apunb 113}82351 11zeb ehaa |1e)0§
(1B18ey Yawak | = 6 g} :uoAisiod |)

ZZIUISIW 1139YN} "qA YewAey/ewaiy

BASA uebiew ‘1BeAala) ze eyep uepuoAisiod Jiq apung
(6os1-001 :uokisiod 1)

Zziuisiw 1139y n} ("gA eunnysed ‘wejes ‘ynoans) pUajunun 3o
BASA Jabinquiey ‘9 1ziwuiy ze eyep uepuoAisiod Jiq apung
(16epaeq ns | =6 08 :uoAisiod ) (ziuisiw ayaym (jlyep
nAns ankaw aze}) ankaw apuliazn aA uofisiod ¢ apung
uoAisiod 7, :9zqas epuiueh yawak) (6 9oz :uoAisiod |)
¢ZIUISIW 1139} N} 92(as apuliazn aA uoAisiod g apuno

("qA 131unBo 1SIp A8 ‘ewieziy ‘Yawak ‘ejejes)

Zziuisiw aiue|ny 1BeAunhaz 1azn aA 1B1Sey yawaAk § apuno
Jinpnw nin) BeA ziuiBipue|ny ejzej ua epjeyynw IBeAunlaz

€L

K42

W

oL

iwiiBep uiuenios (SYA3N-AINIATHd) 169510 swusiseg I1|Bes "z olqeL



Bayram B., Ozsdyler Bozan P.P.

Cilt: 13, Sayi: 3, 2024 Sayfa: 444-452

Tablo 3. Bireylerin Akdeniz Diyetine Uyum Olgegi (PREDIMED) puanlarinin Dagilimlari

. . . Erkek Kadin Toplam p
PREDIMED Puani Diyet Kalitesi
Sayi % Sayi % Sayi %

210 Iyi 0 0 4 5.0 4 5.0 0.364
6-9 Orta 23 28.8 29 36.3 52 65.0

<5 Koti 11 13.8 13 16.3 24 30.0
*Mann-Whitney U test, p<0.05

Tablo 4. Bireylerin Ciriik, Dolgu, Kayip ve DMFT indekslerinin Dagilimlari

Erkek Kadin Toplam
Medyan IQR Medyan IQR Medyan IQR &
Ciiriik 1.41 2 2.13 3 1.83 3 0.297
Kayip 0.41 0 0.54 1 0.49 1 0.392
Dolgu 2.00 3 1.39 2 1.65 3 0.118
DMFT indeksi 0.13 0.2 0.14 0.1 0.14 0.1 1.000
*Mann-Whitney U test, p<0.05
Tablo 5. Bireylerin PREDIMED puanlarinin DMFT indeksine olan Dagilimlari
Koti Orta lyi
PREDIMED Gruplamasi s5 6-9 210 p
Medyan IQR Medyan IQR Medyan IQR
Curik 1.50 3 1.44 2 2.00 4 0.109
Dolgu 2.00 4 1.00 2 0.75 0.068
Kayip 0.63 0.42 0.50 0.516
DMFT indeksi 0.16 0.13 0.10 0.21 0.07 0.27 0.041
*Kruskal-Wallis test, p<0.05
Erkek hastalarda, ¢liriik sayisi 1.41(2), kayip sayisi TARTISMA

0.41(0), dolgu sayisi 2.0(3), kadin hastalarda ¢lruk
sayisi 2.13(3), kayip sayisi 0.54(1), dolgu sayisi
1.39(2) olarak gbézlemlenmistir. Erkek ve kadin bi-
reyler arasinda, DMFT indeksi ve ¢lruk, dolgu, ka-
yip sayilarl agisindan aralarinda istatistiksel olarak
anlamli bir farkhlik bulunmamistir (p>0.05) (Tablo 4).

Bireylerin DMFT indeksi ve PREDIMED puani ara-
sindaki iligski incelendiginde; 5 puan ve altt PREDI-
MED puan olan bireylerde en yiksek dolgu sayisi
2.0(4) ve DMFT indeksi 0.16(0.1) gézlemlenmisken,
10 puan ve Uzeri PREDIMED puani olan bireyler-
de sayilari disus gostermistir (sirasiyla 0.75(2);
0.07(0.2)). iki 6lgek arasinda istatistiksel olarak an-
lamh bir farklilik dolgu sayisinda (p=0.068) ve DMFT
indeksinde (p=0.041) saptanmistir (Tablo 5).

Bizim galismamizda bireylerde, ana 6gunl bazen at-
ladiklari, genellikle ara 6gun olarak ikindi ara 6gunu-
na tikettikleri saptanmistir. Bireyler genellikle kah-
valti 8§ununu atlamakta, 6guin atlama sebebi olarak
ilk sirada zaman yetersizligi, ikinci sirada ise 6gunu
tercih etmeme gelmektedir. Norveg'te yapilan bir ¢a-
ismada®®, diizensiz beslenmenin ve diizensiz 6gin
tiketiminin agiz ve dis saghgdina olumsuz etkisinin
bulundugunu, bu etkinin ise diyet kalitesinin dis-
mesinden 6tlurtd besin gruplarindan yeterince bes-
lenememenin etki yarattigi tartisiimistir. Hamburg'ta
yapilan HCHS epidemiyolojik prospektif kohort ¢a-
ismasinda'?, yiiksek Akdeniz diyetine uyumun, diyet
druntusu ile iligkili oldugunu ve bunun ise periodon-
titis ve DMFT indeksiyle ters orantili oldugu bulun-
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mustur. Misirda adoélesanlar Uzerinde yapilan bir
calismada?®, beslenme orintiisiiniin, DMFT indek-
sini etkiledigi, 6zellikle sekerli ve gazli icecekler ile,
seker ihtiva eden yiyeceklerle (r=0.340, 0.290) pozi-
tif yonde iliskili oldugu, buna karsin meyve ve seb-
ze tuketimi ile negatif yonde iliskili oldugu (r=-0.36)
bulunmustur. Besin tiketimi ile DMFT indeksini basit
karbonhidratlar tzerinden tartisan calismalar's 2'-23,
posa, glukoz, siikroz?*, laktoz, maltoz gibi monosak-
karitlerle iliskilendirilmis olup, 6zellikle karbonhidrat
icerigi yuksek olan besinlerin karyojenik olmasi se-
bebiyle besin igeriklerinin igerisinde DMFT indeksiy-
le iliskili monosakkaritler arasinda sulikroz, glukoz ve
posa bulunmustur. Bununlailgili olan bir galismada®,
dis klinigine dis ¢lrigu sikayetine gelen hastalarin
tam tahillan az tikettikleri, sekerli ve gazli icecekleri
16 onstan (473 ml) yiksek tikettikleri, giinde 2 kere-
den fazla olmak Uzere sekerli yiyecekleri tlkettikleri
saptanmigtir. Bizim ¢alismamizla benzer verilere sa-
hip olup, bizim galismamizda bireylerin %57.3’Gnin
sekerli icecekleri giinde 330 ml'den fazla tikettikleri
saptanmigtir.

NHANES 2011-2014 ¢alismasinda, posa tliketiminin
DMFT indeksi ve periodontitis ile ters iligkili oldugu
(r=-0.896), curik olusumunun glisemik kontrol ile
iliskili bulunup glnlik karbonhidrat tiketimi ile birlik-
te deg@erlendiriimesi gerektigi belirtiimistir.?? Akdeniz
diyetine uyumda, tam tahillarin gunlik tiketimi, az
yagli sut ve Urunlerinin, deniz Grunlerinin siklikla ti-
ketildigi, yag tercihi olarak zeytinyaginin kullanildigi,
sekerli yiyeceklerin ve iceceklerin diyet érintisinde
az miktarlarda bulundugu beslenme 6rintisudur.
Calismamizin yapildidi il dolayisiyla Akdeniz diye-
tine yakin beslenme &runtistinin olmasina karsin,
PREDIMED indeksinin  ¢ogunlukla orta dizeyde
(%65.0) olmasiyla birlikte, sorulara verdikleri cevap-
larin dagilimi incelendiginde zeytinyaginin mutfakta
kullanilan yag turl (%68.8) oldugu, yemeklerde sik-
likla sarimsak ve soganin (%83.3) kullaniimasinin
yani sira sebze ve meyve tiketiminin dusuk, sekerli
ve gazli iceceklerle sekerli yiyeceklerin kullaniminin
yuksek olmasi, benzer calismalar ele alindiginda,
Yunanistan’da yapilan bir galismada?® yaslilarda
Akdeniz diyetine uyum yuksek bulunmakla birlikte,
curlk sayisi benzerdir. Turkiye’'de yapilan bir ¢alis-
mada 5, benzer yas gruplarinda (20-29) DMFT in-
deksi 7.4 bulunmus olup 14 ile bizim ¢alismamizda

daha yiksek bir DMFT indeksi saptanmistir. Bunun
sebebi olarak bizim ¢alismamizdaki bireylerin seker-
li yiyecek tuketiminin daha ylksek saptanmasi ola-
rak sdylenebilir. Altun ve ark."™ calismasinda, dislk
PREDIMED indeksinde DMFT indeksi 16 bulunmus
olup, bizim calismamizdaki degerle (14) benzerdir.
Dis sayisi, periodontitis ile Akdeniz diyetine uyumun
arastinldigi bir diger calismada, lojistik regresyon
analizinde Akdeniz diyeti ve dis sayisi ile iligkiye ba-
kildiginda beta degeri 0.460 (p=0.021) bulunmus,
periodontitis ile OR 0.98 (p=0.733) bulunmustur.?
Almanya’da Akdeniz diyetine ve saglikl besin orun-
tulerinin periodontit ile iliskilerine bakilan bir galisma-
da®', orta diizeyde Akdeniz diyetine uyum puaninin
(MEDAS) DMFT indeksi 15 bulunmus olup g¢alisma
sonuglarimizla benzerlik gostermektedir. Calisma-
nin devaminda yuksek Akdeniz diyetine uyum ile
DMFT indeksi ve plak indeksi dislis gostermistir.
Akdeniz diyetine uyumun, seker tiketiminin ve diyet
orintistnin mukozit ve peri-implantit Gzerine etkisi-
ni arastiran galismada, orta diizeyde Akdeniz diye-
tine uyumla DMFT indeksi 13 bulunmus plup, seker
tiketimiyle mukozit sikhgi artis gostermistir.®? Bizim
¢alismamizda bulunan degerler ile literatlrdeki ca-
lismalar benzerlik gostermekte olup MEDAS o6lcegi
ile DMFT indeksi iligkili bulunmus, DMFT indeksi Ak-
deniz diyeti ile negatif iligkili olup Akdeniz diyetine
uyum arttikca DMFT indeksi ve iligkili komplikasyon-
lar azalmaktadir.

Akdeniz diyetine uyumla c¢lrik sayisini inceleyen
calismalar?-2°, dusuk Akdeniz diyetine uyum goste-
ren periodontitis hastalarinda seker, tuzlu yiyecekler
tuketimini yliksek bulmakla birlikte posa tuketimi az
bulunmus, bu hastalarda periodontitis tedavisi ge-
cikmisg, tedaviye yanit alinamamis veya gergekles-
tirilememistir. Buna ¢6zim olarak Akdeniz diyetine
uyumun, agiz ve dis sagligi hastaliklarinda tedaviye
ek olarak 6énerildigi ve saglikh bir diyet Orintlstine
uyumun hastalik komplikasyonlarini azalttigi, ¢trik
olusumunu ve periodontitis gelisimini engelledigi g6-
rilmistar.3°

Bu calismanin sinirlihiklari, DMFS indeksinin kulla-
nilmamasi, bireylerin besin tiketim kaydinin alin-
mamis olmasi, besin 6gelerinin detayll analizinin
yapilmamis olmasi gibi siralanabilir. ilerleyen calig-
malarda, kohort, vaka-kontrol ¢caligmalarina, érnek-
lem sayisi yuksek ¢alismalara ihtiyag duyulmaktadir.
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SONUGC

Diyetin 6rintusu, saglikh beslenme aligkanliklari
ve agiz-dis bakiminin dizenli yapilmasi dis ¢lrigu
olusumunu engellemektedir. Akdeniz diyetinin saglk
agisindan yararlari uzun surelerdir kanit diizeyi yuk-
sek calismalarca kanitlanmakla beraber adiz ve dis
sagliginda da olumlu etkileri olan bir beslenme 6rin-
tusudur. Bu galigmada, bireylerin Akdeniz diyetine
uyumlari orta seviyede bulunmus olup beslenme
aliskanlklari dizensizdir ve bunlara karsin DMFT
indeksleri benzer galigmalara nazaran yiksek oldu-
gu saptanmistir.

KAYNAKLAR

1. Degirmenci K. Dis hekimligi fakdlltesi egitim sirecinin
ogrencilerin saglikl beslenme ve agiz hijyeni aligkanliklari Gzerine
etkisi. Selcuk Dental Journal 2021;8:148.

2. Sanlier N, Ozgen L. Ogrencilere farkli yéntemlerle verilen
egitimin agiz-dis saghgi ve beslenme bilgisi Uzerine etkisi. Turk
Egitim Bilimleri Dergisi 2005;3:51-65.

3. Karagil Ermumcu Ms, Kéksal E, Uzamis Tekgicek M. Okul ¢agi
cocuklarinda diyet asiditesi dis gurtklerini artirryor mu? Beslenme
ve Diyet Dergisi 2016;44:97-105.

4. Merve K, Girbuz E, Ahsen M, Sahin T, Celik C, Yamanel K. Dis
hekimligi fakultesi 6grencilerinde beslenme aligskanligi ve agiz-dis
saghg iliskisi. Atatiirk Universitesi Dis Hekimligi Fakiiltesi Dergisi
2009:161-7.

5. Behram O, Lofga G, Efes BG. Istanbul Universitesi dis hekimligi
fakiltesi dis hastaliklari ve tedavisi anabilim dali ilk muayene
klinigine basvuran hastalarda DMFT indeksi ile tikurik 6zellikleri
arasindaki iligki. Journal of Istanbul University Faculty of Dentistry
2011;45:29-36.

6. Wiley K, Zelig R, Samavat H, Touger-Decker R, Singer S,
Duda P, et al. Dietary patterns of adults who came for care to
predoctoral dental school clinic. Journal of the Academy of
Nutrition and Dietetics 2022;122.

7. Barrington G, Khan S, Kent K, Brennan DS, Crocombe LA,
Bettiol S. Obesity, dietary sugar and dental caries in Australian
adults. Int Dent J 2019;69:383-91.

8. Garcia-Arellano A, Martinez-Gonzalez MA, Ramallal R, Salas-
Salvado J, Hébert JR, Corella D, et al. Dietary inflammatory index
and all-cause mortality in large cohorts: The SUN and PREDIMED
studies Clin Nutr. 2019;38:1221-31.

9. Oncina-Céanovas A, Vioque J, Gonzalez-Palacios S, Martinez-
Gonzalez M, Salas-Salvado J, Corella D, et al. Pro-vegetarian food
patterns and cardiometabolic risk in the PREDIMED-Plus study:
a cross-sectional baseline analysis. Eur J Nutr 2022;61:357-72.

10. Martinez-Gonzalez MA, Garcia-Arellano A, Toledo E,
Salas-Salvadé J, Buil-Cosiales P, Corella D, et al. A 14-ltem
mediterranean diet assessment tool and obesity indexes

among high-risk subjects: The PREDIMED trial. PLOS ONE
2012;7:€43134.

11. Ozkan Pehlivanoglu EF, Balcioglu H, Unliioglu I. Akdeniz
Diyeti Baglihk Olgegi’'nin Tirkge'ye uyarlanmasi gegerlilik ve
guvenilirligi. Osmangazi Journal of Medicine. 2019.

12. Martinez-Gonzalez MA, Salas-Salvadé J, Estruch R, Corella
D, Fité6 M, Ros E. Benefits of the Mediterranean Diet: insights from
the PREDIMED study. Prog Cardiovasc Dis 2015;58:50-60.

13. Altun E, Walther C, Borof K, Petersen E, Lieske B, Kasapoudis
D, et al. Association between dietary pattern and periodontitis-a
cross-sectional study. Nutrients 2021;13.

14. Bousiou A, Konstantopoulou K, Martimianaki G, Peppa
E, Trichopoulou A, Polychronopoulou A, et al. Oral factors and
adherence to Mediterranean diet in an older Greek population.
Aging Clin Exp Res 2021;33:3237-44.

15. Guasch-Ferré M, Salas-Salvadé J, Ros E, Estruch R, Corella
D, Fit6 M, et al. The PREDIMED trial, Mediterranean diet and
health outcomes: How strong is the evidence? Nutr Metab
Cardiovasc Dis 2017;27:624-32.

16. Klein H, Palmer CE, Knutson JW. Studies on Dental Caries.
I. dental status and dental needs of elementary school children.
Public Health Reports 1938;53:751-65.

17. IBM Corp. IBM SPSS Statistics for Windows. 23.0 ed. Armonk,
NY: IBM Corp. Released 2015; 2015.

18. Faul F, Erdfelder E, Lang A-G, Buchner A. G* Power 3:
A flexible statistical power analysis program for the social,
behavioral, and biomedical sciences. Behavior research methods
2007;39:175-91.

19. Frigaard J, Hynne H, Randsborg K, Mellin-Olsen T, Young
A, Rykke M, et al. Exploring oral health indicators, oral health-
related quality of life and nutritional aspects in 23 medicated
patients from a short-term psychiatric ward. Front Public Health
2023;11:1083256.

20. Abbass MMS, Mahmoud SA, El Moshy S, Rady D, AbuBakr
N, Radwan IA, et al. The prevalence of dental caries among
Egyptian children and adolescences and its association with age,
socioeconomic status, dietary habits and other risk factors. A
cross-sectional study. F1000Res 2019;8:8.

21. Madali B, Inan-Eroglu E, Ozsin-Ozler C, Karahan S, Uzamis-
Tekcicek M, Buyuktuncer Z. Development and validation of a
comprehensive food frequency questionnaire that assesses the
dietary intake related with dental health in children: A pilot study.
Clin Nutr ESPEN 2023;54:130-6.

22. Lee GCH, Chong MF, Gao X. Dental condition, diet, and
glycaemic control: analysis of NHANES 2011-2014. Int Dent J
2023;73:587-91.

23. Doding A, Hufner M, Nachtsheim F, Iffarth V, Bolter A, Bastian
A, et al. Mediterranean diet component oleic acid increases
protective lipid mediators and improves trabecular bone in a
Porphyromonas gingivalis inoculation model. J Clin Periodontol
2023;50:380-95.



DMFT indeksi ve Akdeniz Diyeti

Cilt: 13, Sayi: 3, 2024 Sayfa: 444-452

24. Al-Jawaldeh A, Taktouk M, Naalbandian S, Aguenaou H, Al
Hamad N, Almamary S, et al. Sugar reduction initiatives in the
Eastern Mediterranean region: A systematic review. Nutrients
2022;15.

25. Kossioni A, Bellou O. Eating habits in older people in Greece:
the role of age, dental status and chewing difficulties. Arch
Gerontol Geriatr 2011;52:197-201.

26. Radic J, Vuckovic M, Gelemanovic A, Roguljic M, Oreskovic
J, Kovacevic K, et al. Interconnectedness between periodontitis
stage, oral hygiene habits, adherence to the Mediterranean diet
and nutritional status in Dalmatian kidney transplant recipients: a
cross-sectional study. Sci Rep 2022;12:11614.

27. Marruganti C, Romandini M, Gaeta C, Cagidiaco EF, Discepoli
N, Parrini S, et al. Healthy lifestyles are associated with a better
response to periodontal therapy: A prospective cohort study. J
Clin Periodontol 2023;50:1089-100.

28. Costa SA, Nascimento GG, Colins PMG, Alves CMC, Thomaz
E, Carvalho Souza SF, et al. Investigating oral and systemic
pathways between unhealthy and healthy dietary patterns to
periodontitis in adolescents: A population-based study. J Clin
Periodontol 2022;49:580-90.

29. Marruganti C, Traversi J, Gaeta C, Ferrari Cagidiaco E,
Parrini S, Discepoli N, et al. Adherence to Mediterranean diet,
physical activity level, and severity of periodontitis: Results
from a university-based cross-sectional study. J Periodontol
2022;93:1218-32.

30. Marques-Martinez L, Perez-Bermejo M, Lairon-Peris AR,
Guinot-Barona C, Borrell-Garcia C, Garcia-Miralles E. Association
between the severity of dental caries and the degree of adherence
to the mediterranean diet in the pediatric population. Nutrients
2022;14.

31. Altun E, Walther C, Borof K, Petersen E, Lieske B, Kasapoudis
D, et al. Association between dietary pattern and periodontitis—a
cross-sectional study. Nutrients 2021;13.

32. Vilarrasa J, Pefia M, Gumbau L, Monje A, Nart J. Exploring
the relationship among dental caries, nutritional habits, and peri-
implantitis. J Periodontol 2021;92:1306-16.



Original Research Article

Effect of Different MMP Inhibitors on the Bond Strength
and Durability of an Etch-and-rinse and a Self-etch

Adhesive

Ahmet Hazar' ("), Mine Betiil Ugtasli?

ABSTRACT

Aim: To compare the effect of different matrix metalloproteinase
(MMP) inhibitors on the microtensile bond strength (UTBS) of an
etch-and-rinse adhesive and a self-etch adhesive at baseline and
after aging.

Materials and Method: Flat dentin surfaces were prepared
from 96 extracted, sound human molars. Teeth were randomly
divided into two main groups according to the adhesives (Adper
Single Bond 2, and Clearfil 3S Plus) used (n=48). Each group
was divided into four subgroups according to the dentin surface
treatments; untreated (control), pretreated with 2% chlorhexidine
digluconate (CHX) before adhesive application, pretreated with
1% benzalkonium chloride (BAC) before adhesive application,
and pretreated with 2% hesperidin (HPN) before adhesive
application (n=12). Composite resin was then placed on the
prepared surfaces and polymerized. The specimens were cut to
obtain dentin beams and randomly divided into two groups for
microtensile analysis at baseline and after 6 months of aging.
Failure types were observed after microtensile tests and data
were analyzed by Two-way ANOVA, Tukey HSD, and Chi-Square
tests.

Results: Compared with control, all MMP inhibitors significantly
preserved and improved the bond strength of both adhesives at
baseline and after 6 months of aging (p < 0.05). When considering
the comparison of MMP inhibitors, the bond strengths of both
adhesives in the HPN and BAC groups were significantly higher
than the CHX group after aging (p < 0.05). The failure types were
mostly adhesive and mixed.

Conclusion: The use of 2% HPN and 1% BAC as a separate
step before the adhesive application can be recommended to
preserve the longevity of resin-dentin bond strength on etch-and-
rinse and self-etch adhesives.

Keywords: Adhesives; Benzalkonium chloride; Chlorhexidine
digluconate; Hesperidin.

Makale goénderilis tarihi: 16.05.2024; Yayina kabul tarihi: 19.07.2024
iletisim: Dr. Ahmet Hazar

OZET

Amag: Farkli matriks metalloproteinaz (MMP) inhibitrlerinin,
baslangi¢ ve yaslandirma sonrasinda bir purizlendirmeli ve
yikamal adeziv ile bir kendinden purizlendirmeli adezivin
mikrogerilim baglanma dayanimi (uTBS) Uzerindeki etkisini
kargilastirmak.

Gereg ve Yontem: 96 adet c¢ekilmis saglam insan azi disinden
diz dentin ylzeyleri hazirlandi. Digler kullanilan adezivlere
(Adper Single Bond 2 ve Clearfil 3S Plus) goére rastgele iki ana
gruba ayrildi (n=48). Her grup dentin ylzey islemlerine gore
dort alt gruba ayrildi; islem uygulanmayan (kontrol), adeziv
uygulanmadan énce %2 klorheksidin diglukonat uygulamasi
(CHX), adeziv uygulanmadan &énce %1 benzalkonyum
klorir (BAC) uygulamasi ve adeziv uygulanmadan énce %2
hesperidin (HPN) uygulamasi (n=12). Daha sona hazirlanan
yiizeylere kompozit rezin yerlestirilip polymerize edildi. Ornekler,
dentin gubuklari elde etmek igin kesildi, baslangic ve 6 aylk
yaslandirmadan sonra mikrotensil analizi icin rastgele iki gruba
ayrildi. Mikrogerilim testleri sonrasinda kirik tipleri gézlemlendi ve
veriler Two-way ANOVA, Tukey HSD ve Ki-Kare testleri ile analiz
edildi.

Bulgular: Kontrol ile karsilastirildiginda, tim MMP inhibitorleri
baslangicta ve 6 aylik yaslandirmadan sonra her iki adezivin
baglanma kuvvetini 6nemli Olglide korumus ve iyilestirmistir
(p < 0.05). MMP inhibitorlerinin karsilastirimasi géz O6nine
alindiginda, HPN ve BAC gruplarindaki her iki adezivin baglanma
kuvvetleri, yaslandirma sonrasinda CHX grubundan &nemli
Olglide daha ylksekti (p < 0.05). Basarisizlik tirleri cogunlukla
adeziv ve karigik olarak gorildu.

Sonug: Puruzlendirmeli ve yikamali, kendinden purizlendirmeli
adezivlerde rezin-dentin baglanma kuvvetinin uzun édmarlGligana
korumak icin adeziv uygulamasindan 6nce ayri bir adim olarak
%2 HPN ve %1 BAC kullanimi énerilebilir.

Anahtar Kelimeler: Adezivler; Benzalkonyum klorur; Klorheksidin
diglukonat; Hesperidin.
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INTRODUCTION

The purpose of placing an adhesive restoration is
to provide a tight adaptation between the restorative
material and the dental substrate.” When etching
with phosphoric acid is used, adhesion to enamel is
reliable. However, adhesion to dentin is extremely
difficult due to its moist and organic structure. The
adhesion between resin and dentin interface can
degrade and bond strength values decrease over
time.2 The activation of endogenous collageno-
lytic enzymes is one of the factors that affects the
durability of resin-dentin bonds. These enzymes,
called matrix metalloproteinase (MMP) and cysteine
cathepsin, are found in odontoblasts, mineralized
and demineralized dentin tissue, and pulp.®

In previous studies, various enzyme inhibitors and
collagen cross-linkers have been used to prevent
this degradation over time and stabilize bonding.
One of the most known inhibitors is an antimicrobial
agent called chlorhexidine digluconate (CHX), which
is reported to have the ability to inhibit the activation
of MMP-2, 8, 9 and cysteine cathepsins over time.*®

Quaternary ammonium compounds (QAC) are cat-
ionic structures with antimicrobial properties such as
CHX, thus they have the same anti-MMP properties
as CHX. Benzalkonium chloride (BAC), a cationic
surface agent of QAC, is used in dentistry as a cavity
disinfectant, desensitizer, and endodontic irrigation
slotution. Studies have shown that benzalkonium
chloride (BAC) significantly inhibits MMP-2, MMP-8,
and MMP-9.57

Flavonoids are polyphenolic compounds found in
plant extracts. More than 4,000 structurally different
flavonoids have been identified. Hesperidin (HPN)
is a flavonoid variety obtained from citrus extracts.?
Due to its anti-inflammatory, analgesic, antimicrobial
and antioxidant effects, its use in the medical field is
quite wide. In addition, hesperidin has been shown
to inhibit the proteolytic activity of MMPs and prevent
collagen degradation.®

The literature search yielded no previous study that
compared the efficacy of CHX, BAC, and HPN on
the microtensile bond strength (UTBS) of adhesives.
Thus, the aim of this in-vitro study was to evaluate
and compare the immediate and after-aging effects
of CHX, BAC, and HPN on the uyTBS of an etch-and-

rinse and a self-etch adhesive. The first null hypoth-
esis was that the 2% CHX, 1% BAC, and 2% HPN
solutions did not affect the immediate bond strength
of adhesives. The second null hypothesis was that
the solutions used as MMP inhibitors did not affect
the uTBS of adhesives after 6 months of aging.

MATERIALS AND METHOD
Specimen and solution preparation

All materials used in this study as well as the manu-
facturers, and contents of these materials are shown
in Table 1. In this study, 96 permanent sound hu-
man molars, which were free of cracks and fractures
were used. The teeth were used with the approval
from the Research Ethical Committee of Ankara Uni-
versity Faculty of Dentistry Clinical Research Ethics
Committee (protocol number: 36290600/09). The
teeth were cleaned of residual tissue and stored in
0.9% NaCl containing 0.02% NaN, to prevent mi-
crobial growth until use and coronally sectioned us-
ing a slow speed diamond saw (Micracut, Metcon,
New York, USA) under water cooling to expose flat
mid-coronal dentin surface. The surfaces were ex-
amined under a stereomicroscope (Olympus SZ60,
Tokyo, Japan) at 40x magnification for any remain-
ing enamel, perforation, and localization of pulp
chamber. The exposed dentin surfaces were wet
polished with a 600 grit silicon paper for 60 second
in order to obtain a standard smear layer. The teeth
were randomly divided into two groups (an etch-and-
rinse adhesive and a self-etch adhesive) according
to the adhesive system used (n=48). Then, each
group was divided into 4 subgroups according to
the dentin surface treatments: untreated (control),
pretreated with 2% CHX solution, 1% BAC solution
and 2% HPN solution (n=12). To obtain 2% solution
of HPN, 5 gram powdered HPN was dissolved in
100 ml distilled water and the solution was stored at
+400C until use. BAC solution at 1% concentration
was prepared by dissolving, 10 g powdered BAC in
100 ml distilled water and stored at 37°C until use.

Solution application, bonding procedure, and
microtensile test

In the study, 2% CHX, 1% BAC, and 2% HPN solu-
tions were applied with a micro-brush for 60 s with a
gentle rubbing onto the dentin surfaces, after etching
with 37% orthophosphoric acid for 15 s and rinsing
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Table 1. Materials used in the study.

Material Manufacturer Composition
Scotchbond™ Etchant 3M ESPE Dental Products, 35% phosphoric acid, water, silica
St. Paul, U.S.A.

Adper Single Bond 2,
etch-and-rinse adhesive

Clearfil S3 Plus Bond,
all-in-one self-etch
adhesive

Clearfil Majesty ES-2

Calasept CHX

Benzalkonium Chloride
Hesperidin
Artificial saliva

3M ESPE Dental Products, St. Paul, U.S.A.

Kuraray Medical Inc, Okayama, Japan

Kuraray Medical Inc, Okayama, Japan

Nordiska Dental, Angelholm, Sweden

Sigma-Aldrich,St. Louis,U.S.A.

Sigma-Aldrich Co. St. Louis, U.S.A.
0.7 mmol /| calcium chloride (CaCl,), 0.2

Ethanol, Bis-GMA, HEMA, GDMA,
polycarboxylic acid copolymer, UDMA, water,
CQ, EDMAB, DP1FHP

MDP, Bis-GMA, HEMA, water, dl
camphorquinone ethanol, colloidal silica

Silanated barium glass filler, prepolymerized
organic filler, BisGMA, hydrophobic aromatic
dimethacrylate, di-camphorquinone

Irrigation solution- 2% chlorhexidine
digluconate

C, H.,CIN

21" 38

C,H,0

28" 34715

mmol / | magnesium chloride hexahydrate
(MgCl, 6H,0), 4.0 mmol / | monopotassium
phosphate (KH, PO,), 30 mmol /I It
contains potassium chloride (KClI), 0.3
mmol / | sodium azide (NaN,) and 20 mmol

/I HEPES buffer

in the etch-and-rinse adhesive groups (Adper Single
Bond 2), and before adhesive application in the all-in-
one self-etch adhesive groups (Clearfil 3S Plus). The
adhesive system was used according to the manu-
facturer’s instructions, then A2 shade composite res-
in was placed in two increments with a thickness of
2 mm on prepared dentin surface. Each layer was
light-cured for 20 s at 1.000 mW/cm? (Valo Cordless,
Ultradent, Utah, USA). The restored specimens were
kept in distilled water at 370C for 24 hours before
sectioning for the microtensile test, then rectangular
beams of approximately 1 mm?were obtained from
the specimens with a slow-speed diamond saw un-
der water cooling. A minimum of 18 beams were ob-
tained from each tooth. Half of the beams from each
group were tested immediately, while the other half
were tested after being stored in artificial saliva for 6
months. The artificial saliva solution was prepared at
Ankara University Faculty of Pharmacy according to
the formula of Pashley et al.’® The pH of the artificial
saliva was adjusted to 7 and it was renewed weekly.

The cross-sectional area of the beams was
measured with a digital caliper. The beams were
attached to a universal testing machine (Bisco Micro
Tensile Tester, lllinois, USA) by a cyanoacrylate glue
(Zapit, Dental Ventures of America Inc., USA), and
tested under tensile force in a top-bottom manner
with a 200 N load cell at a crosshead speed of 0.15
mm/min. The bond strength values (MPa) were
measured by dividing the failure load (N) at the time
of fracture by the diameter of the cross-sectional
area (mm?). Each beam was observed under a
stereomicroscope at x40 magnification to examine
the mode of failure, and the failures were classified
as adhesive (A), cohesive in dentin (CD), cohesive
in composite (CC), or mixed (M). All procedures
were carried out by a single operator.

Statistical analysis

The data were analyzed using IBM SPSS 20. Two-
way analysis of variance (ANOVA) test was used to
determine and evaluate the difference between the
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groups and subgroups. Multiple comparisons of the
groups were performed with Tukey HSD test. The
comparison between the percentage of the failure
types was statistically analyzed by Chi-Square test.
The level of statistical significance was set at 0.05.

RESULTS

The immediate and after-aging uyTBS mean values
and standard deviations of all groups are shown in
Table 2. The immediate uTBS values of the self-etch
adhesive applied groups were significantly lower
than those of the etch-and-rinse adhesive applied
groups (p= 0.014).

The control subgroup showed significantly lower im-
mediate uTBS values than the CHX, BAC, and HPN
subgroups in the etch-and-rinse adhesive (p< 0.001),
but there was no significant difference between the
immediate uTBS values of the subgroups in the self-
etch adhesive (p= 0.344). The after-aging uTBS val-
ues of the control subgroup were significantly lower
than those of the CHX, BAC, and HPN subgroups in
both adhesives (p< 0.05). The after-aging uTBS val-

ues of the control subgroup were significantly lower
than the immediate yTBS values in both adhesives
(p< 0.05).

There was no difference between the immediate
and after-aging pTBS values of the CHX subgroup
in both adhesives (p> 0.05). No significant difference
was found between the immediate and after-aging
MTBS values of the BAC and HPN subgroups in the
etch-and-rinse adhesive (p> 0.05). However, in the
self-etch group, the after-aging uTBS values of the
BAC (p= 0.038) and HPN (p= 0.01) subgroups were
significantly higher than the immediate values.

The distribution of failure types in all groups is shown
in Table 3. The adhesive failure was the most com-
mon failure type, and no significant difference was
found in the immediate and after-aging failure types
of etch-and-rinse adhesive groups (p> 0.05). In the
self-etch adhesive groups, there was no significant
difference between the after-aging failure types (p<
0.05), but the immediate failure types of the BAC
subgroup were significantly different (p= 0.026). The
failure type of this group was mostly mixed.

Table 2. Comparison of yTBS values (Mean + SD) between the MMP inhibitors and between storage times.*

Immediate After-aging Total Factor F p Effect size
(partial eta
squared)
Adper Control 2947 £+299¢ 2534+3.96° 27.4+4.062 Solution 29.179 <0.001 .274
Single
Bor?d 2 CHX 294+282° 29.25+4.13¢ 29.32+3.51® Time 6.185 .014 .026
(etch- BAC  32.13+3.47°¢ 29.99+4.1985 31.06+3.93" Solution xtime 6.678 <0.001 .079
and-rinse
adhesive) HPN 327+427% 34331378~ 33.52+4.08°
Total 30.92+3.7° 29.73+5.1*  30.33+4.49
Immediate After-aging Total Factor F p Effect size
(partial eta
squared)
Clearfil Control 23.78 £3.538 20.3+4* 22.04 £4.132 Solution 19.516 <0.001 .202
S3 Plus
Bond CHX 2425+3.648 2413+3.35%8 2419+347° Time .899 .344 .004
(self-etch pac  24531+321° 2753+473° 26.03+4.29¢ Solution xtime 9.607  <0.001 .111
adhesive)
HPN 2553 +3.658¢ 27.93+3.08¢ 26.73+3.56°
Total 2452 +£3.53° 2497 +49° 2475+4.26

*CHX, chlorhexidine digluconate; BAC, benzalkonium chloride; HPN, hesperidin; SD, standard deviation A-D: There is no difference
between groups with the same letter. a- c: There is no difference between time and solution interaction groups with the same letter.
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Table 3. The distribution of failure types (%) between subgroups and between storage times.

Main Groups Subgroups Immediate Failure After-aging Failure
Distribution % Distribution %
A CC CbD M A CC CD WM™
Adper Single Bond 2 Control 60 33 0 36.7 80 33 0 16.7
(etch-and-rinse adhesive) CHX 70 0 67 233 533 67 0 40
BAC 56.7 10 0 333 633 10 33 233
HPN 50 6.7 6.7 36.7 50 33 0 46.7
Chi-Square test p= 0.407 p=0.132
Clearfil S3 Plus Bond (self-etch Control 53.3 10 0 36.7 60 67 0 33.3
adhesive) CHX 633 0 0 36.7 633 33 0 33.3
BAC 36.7 0 0 63.3 667 67 0 26.7
HPN 66.7 67 0 267 533 67 0 40
Chi-Square test p=0.026 p=0.96

CHX, chlorhexidine digluconate; BAC, benzalkonium chloride; HPN, hesperidin; A, adhesive failure; CC, cohesive in composite failure;

CD, cohesive in dentin failure; M, mixed failure SD, standard deviation.

DISCUSSION

The present study evaluated and compared the
immediate and after-aging uTBS values between
different types of adhesives and dentin which was
pretreated with or without different MMP inhibitors.
According to the findings of this study, the imme-
diate uTBS of the self-etch adhesive control group
was significantly lower than that of the etch-and-rin-
se adhesive control group. These findings correlate
with the result of the study which reported that all-
in-one adhesives have weaker bond strength than
etch-and-rinse adhesives because of having weak
acidity, high water permeability, and forming a wea-
ker hybrid layer.™

The chemical properties of MMP inhibitors play an
important role in their effectiveness when applied
without washing and affect their ability to interact
with the target enzyme.? Therefore, the MMP inhi-
bitors used in this study were applied to the dentin
surface as an additional step. This approach may re-
sult in increased working time during adhesive app-
lication. However, the application time which was 60
s in this study seems acceptable under clinical con-
ditions. Also, the mechanical properties of adhesives
such as the degree of conversion and E-modulus mi-
ght be affected by adding the MMP inhibitors into
adhesives.?

According to our findings, the application of MMP in-
hibitors as a separate step cause significantly lower
immediate bond strength in the self-etch adhesive

compared to the etch-and-rinse adhesive. These
findings are correlated with the study by Collares
et al.’®, which indicates that the efficacy of MMP in-
hibitors may depend on the adhesive system used
with non-simplified systems being more stable over
time than simplified ones. Also, Munoz et al.™ repor-
ted that MMP inhibitors may be more effective on
etch-and-rinse adhesives which have a separate
etching application than on self-etch adhesives be-
cause they act on the released collagen. Furthermo-
re, 10-methacryloyloxydecyl-dihydrogen phosphate
(MDP) is a bifunctional monomer that binds to the
dental substrate, such as CHX."®* CHX competes
with MDP for dentin calcium, impairing bonding pro-
perties in MDP-based systems. Thus, it can be thou-
ght that the interaction between CHX and MDP may
affect the competitive bonding to dentin and contri-
buted to the bond strength reduction.?

The current study concluded that 2% CHX applica-
tion did not negatively affect the immediate bond
strength of both adhesives. These findings are in
accordance with previous meta-analyses studies.
Kiuru et al.* and Montagner et al.® examined various
studies on CHX efficiency and indicated that CHX
had no effect on the immediate bond strength.

The efficacy of 1% BAC on the immediate pTBS of
etch-and-rinse and self-etch adhesives correlates
with the studies that indicated 1% BAC has no ne-
gative effects on the immediate bond strength.®'” In
contrast to these findings, Comba et al."® reported
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that 1% and 0.5% BAC concentrations decrease the
immediate bond strength of adhesives when incorpo-
rated into adhesives. These different results can be
explained by the use of different forms of BAC and
the way BAC is incorporated into adhesives.

According to the findings, the application of 2%
HPN enhanced the immediate bond strength of the
etch-and-rinse adhesive. Thus, the first null hypot-
hesis was rejected. HPN is a phenolic flavonoid si-
milar to natural flavonoids, and is reported to have
collagen crosslinking properties that enable them
to strengthen the resin-dentin bond.” Therefore, the
interaction between HPN and collagen might be si-
milar to the cross-linking effect of natural flavonoids.
Islam et al.’® stated that HPN application improves
the mechanical properties of collagen, and this sig-
nificantly affects the tensile strength of dentin. The-
refore, the increase in the immediate uTBS between
the etch-and-rinse adhesive and dentin pretreated
with HPN can be attributed to the improvement in
the mechanical properties of the hybrid layer."

In a study on hesperidin, Islam et al® evaluated the
effect of different concentrations of Hesperidin on
microtensile bond strength and stated that 2% hes-
peridin showed the best results. Thus, a hesperidin
solution at 2% concentration was used for this study.

There are few studies examining the effect of hes-
peridin application on the bond strength of an et-
ch-and-rinse adhesive system in the literature.
Davila-Sanchez et al.® investigated the effect of a
6.5% HPN solution on a universal adhesive with a
total-etch mode and, unlike our findings, found no
significant difference between the immediate bond
strengths of the control and HPN group.

In this study, the application of 2% HPN did not af-
fect the immediate bond strength of the self-etch
adhesive. Unlike our findings, Islam et al.® repor-
ted that HPN increased the immediate bond stren-
gth of self-etch adhesives. The difference between
the findings might be due to the methodology used,
as HPN was not applied as a separate step in their
study, but was used by added to the the primer so-
lution. Beck et al.” examined the effects of HPN at a
5% concentration on bond strength, both by adding
it to the primer of the self-etch adhesive and by using
it as a separate step. Consistent with our findings,

they stated that HPN did not affect the bond strength
of the self-etch adhesive when used as an additional
step. Also, they stated that HPN reduced the imme-
diate bond strength when added to the primer.

The after-aging yTBS values of both adhesives
without MMP inhibitor application were found to be
significantly lower than the immediate uTBS values.
Thus, the second null hypothesis that ‘pretreatment
with different MMP inhibitors had no effect on the
prevention of enzymatic degradation after 6 months
of storage in artificial saliva’ was rejected. These fin-
dings are in line with the previous studies that indi-
cated adhesives initially had sufficient bond strength
with dentin structure, and that the bond degrades
over time.5?° The hydrophilicity and water absorption
properties of adhesives along with the destruction
of the collagen fibers in the hybrid layer by collage-
nolytic enzymes, are related to bond degradation.?'
These enzymes, called matrix metalloproteinases
(MMPs), are considered one of the main factors of
resin-dentin degradation and found in odontoblasts,
mineralized and demineralized dentin tissue and
pulp. The use of MMP inhibitors is recommended to
improve the durability of resin-dentin bonds.??

In this study, the after-aging uTBS of both adhesi-
ves pretreated with 2% CHX was significantly higher
than that of the untreated group. This finding is in
accordance with the meta-analysis by Kiuru et al.*
indicating that the use of 2% CHX as an MMP in-
hibitor can preserve collagen integrity after aging.
Similarly, Zheng et al.® reported that the application
of 2% CHX stabilizes the collagen fibers after aging
and prevents the degradation of resin-dentin bonds.

Most of MMPs in the dentin are insoluble and bind to
the collagen matrix. BAC disrupts the intermolecular
interactions between collagen and MMPs by conne-
cting its cationic part to the negatively charged part
of the collagen.® According to these findings, pretre-
atment with a 1% BAC solution as an MMP inhibi-
tor was as effective as CHX in preserving the bond
strength of both adhesives. This finding is consistent
with a previous study that evaluated the stability of
bond strength of resin-dentin interfaces pretreated
with a 1% BAC solution, after 6 months of aging.®
Also, XU et al.?® reported that MDP-containing pri-
mer in combination with BAC significantly resisted
degradation of the resin-dentin interfaces, and gre-
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atly improved the durability of dentin bonding. In
contrast to these findings, it has been reported that
the application of BAC in phosphoric acid could not
prevent bond strength loss over time.??7 In these
studies, BAC was applied in phosphoric acid, and
the surfaces were washed after application, whereas
we applied BAC as a separate step after the etching
step for the etch-and-rinse adhesive, and before the
application of the self-etch adhesive. Sabatini and
Pashley?* reported that although BAC incorporated
in phosphoric acid etchants binds well to deminera-
lized dentin after rinsing, concerns remain regarding
whether its partial displacement after rinsing redu-
ces its MMP inhibitory effect. Thus, the differences
in these results can be due to differences in the met-
hodology.

In the present study, the uTBS of both adhesives
pretreated with 2% HPN after 6 months of storage
in artificial saliva was significantly higher than that
of the untreated group. Hiraishi et al.? determined
that HPN can deactivate the catalytic sites of MMPs,
and cross-link amino acids. Thus, the positive effe-
cts of HPN obtained in the present study might be
attributed to these properties. This finding supports
the study by Beck et al.” which indicated that pre-a-
dhesive application of 5% HPN stabilizes the bond
strength of adhesives, whereas incorporating HPN
into the primer is unable to prevent the bond strength
deterioration over time.

When considering most of the HPN studies in the
literature, it is reported that HPN has been applied
by adding it to a primer. In contrast, in this study, a
2% HPN solution was used as an additional applica-
tion step to prevent the degradation of resin-dentin
bonds. In line with our findings, Islam et al.® reported
that the after-aging uTBS of the adhesive to which
2% HPN was added to its primer was significantly hi-
gher than that of the control group. Also, Davila-San-
chez et al.® reported that 6.5% HPN incorporated to
a primer stabilizes the bond strength after aging with
25,000 thermocycles.

The comparison between the effects of 2% CHX, 1%
BAC, and 2% HPN on the yTBS of adhesive systems
after 6 months of artificial saliva storage revealed
that the application of 2% HPN demonstrated better
improvement in the durability of the bond between
adhesives and dentin compared to the application of
2% CHX and 1% BAC.

Scherrer et al.?® stated that failures resulting from
micro-tensile bond strength tests are predominantly
adhesive and mixed types. Similarly, in the present
study, the failures occurred after the uTBS test were
determined to be mostly adhesive and mixed types.
These findings were in accordance with the study of
Campos et al.*® which stated that it is desired to have
adhesive-type failures that can more accurately ref-
lect the bond strength.

A limitation of this study was the storage time of the
specimens for aging. It is necessary to examine the
effects of HPN at longer aging times. Also, further
in-vivo studies are needed to evaluate the effect of
HPN on the bond strength of adhesives.

CONCLUSIONS

Within the limitations of this in-vitro study, it can be
stated that the use of 2% HPN as a separate step
before the adhesive application is as an effective as
applying CHX and BAC to preserve the longevity of
resin-dentin bond strength.
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Efficacy of Pit and Fissure Sealant Containing S-PRG
Filler on Inhibition of Enamel Demineralization
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ABSTRACT

Aim: The aim of this in-vitro study was evaluating the effectiveness
of an S-PRG filler containing fissure sealant (Beautisealant)
to inhibit enamel demineralization and to compare it with two
different fluoride-containing (Helioseal-F) and non-fluoride-
based (Helioseal) conventional fissure sealants, using enamel
microhardness tester.

Material and Methods: In this study 30 caries-free 3rd molar
teeth were used. Helioseal, Helioseal-F or Beautisealant
fissure sealant was applied to the buccal surfaces of the teeth
and subjected to a 14-day pH cycle. Lingual surfaces were the
control group. Sections were taken in the bucco-lingual direction
and cross-sectional microhardness values were measured at
different depths. The significance of the mean difference between
the groups was examined by One Way Analysis of Variance, the
significance of the difference between buccal and lingual surfaces
at different depths (25, 50, 75, 100, 125, 150, 175, 200, 225, 250,
275, 300 um) within the groups by Dependent t-test (p<0.05).

Results: It was determined that BeautiSealant fissure sealant
gave statistically significantly higher values than other fissure
sealants at 25, 50, 75 ym depths (p<0.001). When Helioseal,
Helioseal-F and Beautisealant were evaluated individually,
no significant difference was found between the depths in any
material at different depths (p=0.784, p=0.568 and p=0.039,
respectively).

Conclusion: S-PRG filler containing fissure sealant is found to be
the most effective in preventing demineralization.

Keywords: Inhibition of demineralization; Fissure sealant;
Microharness; S-PRG filler
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OZET

Amag: Bu calismada fluorid icermeyen (Helioseal), fluorid
iceren (Helioseal-F) ve S-PRG doldurucu igeren (BeautiSealant)
rezin esash fissur Ortlculerin demineralizasyonu engelleme
ozelliklerinin kesitsel mikrosertlik cihazi
degerlendiriimesi amaclanmigtir.

kullanilarak

Gereg ve Yontem: Bu calismada ¢lriksiz 30 adet 3. Molar dis
kullaniimistir. Digler bukkal ylizeylerine Helioseal, Helioseal-F veya
Beautisealant fissur ortlict uygulanip 14 giin pH siklusuna tabi
tutulmustur. Lingual ytzeyleri kontrol grubu olarak kullaniimistir.
Bukko-lingual yonde kesit alinip, farkli derinliklerde (25, 50,
75, 100, 125, 150, 175, 200, 225, 250, 275, 300 pym) kesitsel
mikrosertlik deg@erleri olglilmistur. Gruplar arasinda ortalamalar
yonlinden farkin énemliligi Tek Yonli Varyans Analizi, gruplar
icinde farkh derinliklerdeki bukkal ve lingual ylzeyler arasindaki
farkin 6nemliligi Bagiml t-testiyle incelenmistir (p<0.05).

Bulgular: BeautiSealant fissur orticinin 25, 50, 75 um
derinliklerde diger fisslr Ortlicllere gore istatistiksel olarak
anlamli dizeyde daha yuksek degerler verdigi tespit edilmistir
(p<0.001). Helioseal, Helioseal-F ve Beautisealant kendi i¢lerinde
degerlendirildiklerinde farkli derinliklerde, hicbir materyalde
derinlikler arasinda o6nemli bir fark bulunmamistir (sirasiyla
p=0.784, p=0.568 ve p=0.039).

Sonug: Demineralizasyonu engellemede en etkin fisslr Ortlicu
materyalin S-PRG doldurucu igeren Beautisealant fissir ortlicu
oldugu gozlenmistir.

Anahtar Kelimeler: Demineralizasyonu engelleme; Fisslr
ortlict; Mikrosertlik; S-PRG doldurucu

' Arastirma Gorevlisi, Gazi Universitesi Dig Hekimligi Fakiiltesi Gocuk Dis Hekimligi, Ankara, Tirkiye
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INTRODUCTION

Occlusal surface pits and fissures of posterior teeth
are highly prone to caries development because of
their anatomical structure that favors plaque stagna-
tion, accumulation of food residues and bacteria.’
Initial caries in these areas can be stopped and even
reversible in the early stages with non-invasive and/
or minimally invasive and preventive approach.2The
role of fissure sealant applications, which is one of
the most basic preventive approaches, in the pre-
vention of dental caries has been proven by many
studies37

Today, with the development of restorative materi-
als, many different types of fissure sealants have
been produced. According to the most preferred
classification, fissure sealants are divided into 2
groups as glass ionomer-based fissure sealants and
resin-based fissure sealants. Although glass iono-
mer-based fissure sealants are known to have anti-
cariogenic effect around the enamel and in adjacent
teeth due to their fluoride release capability, their
retention was found to be lower compared to res-
in-based fissure sealants.! Since resin-based fissure
sealants have time-consuming application steps,
they increase the risk of contamination with saliva.
If this occurs after etching it can have a detrimental
effect on bonding, causing microleakage and gap
formation resulting in secondary caries formation.®
As with many restorative materials, the integrity of
the bond between the tooth surface and the mate-
rial for fissure sealants is a key factor in preventing
the leakage of bacteria and oral fluids. The caries
prevention abilities and retention of fissure sealants
are directly related to the bond strength between the
material and the enamel surface.* Since the reten-
tion of fissure sealing materials is not continuous,
microleakage may occur over time and marginal dis-
coloration, secondary caries, postoperative sensitiv-
ity and ultimately pulp destruction may be observed
as a result.® In this case, the fact that the material
used has caries prevention properties such as pre-
venting demineralization/promoting remineralization
emerges as an advantage, especially in societies
with high caries risk. Fissure sealants containing flu-
oride play a caries preventive role both by forming a
barrier between teeth and bacteria, and by the ability
of fluoride to inhibit demineralization and promote
remineralization.®'® The clinical importance of fluo-

ride release of fissure sealants has been proven by
many studies.™3

In recent years, a new resin-based fissure sealant
that contains S-PRG filler has been introduced. In
this technology, fluoro alumina silicate glass is ad-
ded to the silica-filled urethane resin after reacting
with polyalkenoic acid in water. As it bonds with its
own self-etch primer it does not require enamel etc-
hing, which increases clinical time. So, application of
fissure sealant that contains S-PRG filler simplify the
technique and provide acceptable cooperation from
children. These materials have fluoride release and
recharge abilities like glass ionomer cements.5%
In vitro studies have concluded that they also have
high buffering capacity and antibacterial properties
as they can release a large number of bioactive ions
in neutral and lactic acid conditions.'® In this way, it
is expected that these materials will have high caries
prevention activities.

Based on this information, the aim of this in-vitro
study was to evaluate the effectiveness of an S-PRG
filler containing fissure sealant bonded by self-etch-
ing primer to inhibit enamel demineralization and to
compare it with two different fluoride-containing and
non-fluoride-based conventional fissure sealants
bonded by acid etching, using enamel microhard-
ness tester. The null hypothese tested was that the
inhibition of the enamel surface’s demineralization
properties does not vary with respect to the sealant
types.

MATERIAL AND METHODS
Sample Size Calculation

Before starting the study, sample size calculaion
was performed in order to determine the sampling
volume. Considering the technical limitations that
may be encountered in the study; It was planned to
carry out the study with a significance level of 0.05, a
sensitivity of 0.40, a reliability of 95%, and a theoreti-
cal power of 80%, with a total of 30 samples.

Preparation of samples

Ethical approval was granted by the Ankara Uni-
versity Faculty of Dentistry Clinical Research Eth-
ics Committee (25.05.2016, No:10/1). A total of 30
third molar teeth extracted for therapeutic indications
were obtained under patient’s informed constent.
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The enamel surfaces of the extracted teeth were ex-
amined with a magnifying glass. The teeth were free
of caries, had no hypomineralization on the enamel
surface and had no defects due to extraction. Af-
ter extraction the teeth were stored in 0.5% chlo-
ramine-T trihydrate solution for 1 week; teeth were
cleaned with deionised water and stored in distilled
water at +4 °C and used within 3 months. In this
study, fissure sealants from each group were applied
to the buccal surface in accordance with respect to
the manufacturer’s instructions as implemented by
Tantbirojn et al." The lingual surface of the same
tooth was chosen as the control group in this study
because it is thought that the enamel structure and
organic-inorganic content will have higher differenc-
es in different teeth and this may affect the micro-
hardness. Three experimental groups were formed.
The names, composition, brand and the codes of
the fissure sealant materials used in the study were

given in Table-1; and the images were also given in
Figure-1.

Group Hel: A fluoride-free resin-based fissure seal-
ant Helioseal (lvoclar-Vivadent, Schaan, Liechten-
stein) was applied to the enamel surfaces after 30
seconds of 37% orthophosphoric acid (Eco Etch,
Ivoclar-Vivadent, Schaan, Liechtenstein) applica-
tion, 20 seconds of washing with air water spray and
10 seconds of drying. It was polymerized with LED
light device for 20 seconds (Woodpecker LED-G,
Guilin Woodpecker medical Instrument, China).

Group Hel-F : Helioseal-F (Ivoclar-Vivadent, Schaan,
Liechtenstein), a resin-based fissure sealant that
contains fluoride, was applied to the enamel surfac-
es after 30 seconds of 37% orthophosphoric acid
application, 20 seconds of washing with air water
spray, and 10 seconds of drying. It was polymerized
with LED light device for 20 seconds.

Table 1. Brand, composition and code of the materials used in this study

Materials Types/ Composition Manufacturer Code
Genereation

Helioseal Resin sealant/ Bis-GMA, TEDGMA, titanium, dioxide, Ivoclar Vivadent, Hel
3rd generation initiators Schaan, Liechenstein

Helioseal-F Resin sealant/ Bis-GMA, UDMA, TEGDMA, Ivoclar Vivadent, Hel-F

3rd generation

initiators

Beautisealant S-PRG containing
resin sealant/

3rd generation

Fluorosilicate glass, silicon dioxide,

S-PRG fillers, fluoroboroaluminosilicate
glass, UDMA, TEGDMA, micro fumed
silica and others, distilled water,

Schaan, Liechenstein

Shofu Inc., Kyoto, Japan Bs

carboxylic acid monomer, phosphonic
acid monomer and others

Primer: Acetone

Figure 1. Images of fissure sealant materials
a) Helioseal (lvoclar Vivadent, Schaan, Liechenstein),
b) Helioseal-F (lvoclar Vivadent, Schaan, Liechenstein), ¢) Beautisealant (Shofu Inc., Kyoto, Japan)
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Group BS: Beautisealant (Shofu Inc., Kyoto, Japon),
a resin based sealant that contains S-PRG (Surface
pre-reacted glass ionomer) filler, was applied to the
enamel surface after 5 seconds of waiting and 5 sec-
onds of air drying after its own primer was applied
and it was polymerized with LED light device for 20
seconds.

The demineralization inhibition properties of fissure
sealants were evaluated using the cross-sectional
microhardness measurement technique with Shi-
madzu HMV (Shimadzu, Kyoto, Japan) microhard-
ness device. After the surfaces of the teeth were
cleaned with fluoride-free pumice and a polishing
brush, all surfaces were coated with two coats of
acid-resistant nail polish (Colorama Maybelline, Sao
Paulo, Brazil) except an area of 3x3 mm? on the ves-
tibule surfaces and all of their lingual surfaces. Fis-
sure sealants from each group were applied to the
exposed area on the buccal surface with respect to
the manufacturer’s instructions. The lingual surfaces
of the teeth that were not coated were used as the
control group.

The pH cycle model of Hu and Featherstone18
was used to simulate pH changes in the oral cavity.
Each sample was kept in 40 ml of demineralization
solution with pH 4.4 at 37°C for 6 hours. Then, the
specimens were rinsed with distilled water . Subse-
quently they were placed to 20 ml of remineralization
solution with pH 7.0 at 37°C for 17 hours. This pH
cycle was repeated for 14 days. Afterward, the teeth
were washed with distilled water and embedded in
acrylic blocks. The contents of demineralization and
remineralization solutions were prepared as stated
by Gomez et al."®

The teeth in the prepared acrylic block were divided
into two in the buccolingual direction with a precision
sectioning device. The formed blocks were placed in
acrylic molds again in a way that the sectioned sur-
face was above for making proper measurements in
the microhardness device. Surface polishing of the
sections was done under running water using 320,
600 and 1200 grid Al203 paper discs. At each stage
of the study, the samples were stored in a humid en-
vironment.

Two lines, oriented perpendicular to the enamel
margin, were subjected to measurements. First line
was at the junction of the occlusal triad and the mid-

dle triad in the area where the fissure sealant was
applied. The second line was at the junction of the
middle triad and the gingival triad, on the cross-sec-
tioned surfaces of the samples. Measurements were
made on these two lines, from the outer surface of
the tooth to the inner parts, from 25, 50, 75, 100,
125, 150, 175, 200, 225, 250, 275, 300 pym depths.
The measurement points were determined with the
digitometer on the table. Measurements were made
with Vickers hardness device by applying 100 gr
force for 10 seconds.

Statistical analysis

Analysis was conducted with the software package
IBM SPSS Statistics 17.0 (SPSS IBM, New York,
NY, USA). The normality of the distribution of conti-
nuous numerical variables was examined using the
Kolmogorov-Smirnov test, while the homogeneity
of variances was assessed using the Levene test.
Data are represented as means and standart devia-
tions (SD). One-Way Analysis of Variance (One-Way
ANOVA) was employed to examine the importance
of the mean differences between the groups. In ca-
ses where the results were found to be significant,
the condition(s) that are responsible for the differen-
ce were identified using the post hoc Tukey HSD
(Tukey’s Honestly Significant Difference Test). The
significance of the difference with respected mic-
rohardness averages between buccal and lingual
at different depths within the groups was examined
with the Dependent t-test, and whether there was a
statistically important change in the microhardness
averages according to the depths with the Analysis
of Variance in Repeated Measurements. Results
with a p-value < 0.05 were deemed statiscally im-
portant, unless otherwise specified. Nevertheless,
to account for the possibility of Type | errors in all
potential multiple comparisons, the Bonferroni Cor-
rection was applied.

RESULTS

Table 2 shows the microhardness values of the tes-
ted materials obtained from different buccal depths
according to the groups.There was a statistically
important difference among the groups in terms of
mean microhardness value at buccal 25 ym depth
(p<0.0001), and the mean microhardness value of
the BS group was statistically significantly higher
than Group Hel and Hel-F (p<0.001 and p<0.001).
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There wasn’t any statistically important difference
between Group Hel and Hel-F in terms of mean mic-
rohardness values (p=0.984).

There was a statistically important difference among
the groups in terms of mean microhardness values
at buccal 50 um depth (p<0.0001), the reason of this
difference was that the mean microhardness valu-
es of group BS was significantly higher than group
Hel-F. (p<0.001). There was no statistically impor-
tant difference among Group Hel and Gropu Hel-F
and between Group Hel and Group BS in terms of
mean microhardness levels according to Bonferroni
Correction (p=0.1766 and p=0.0025).

The groups demonstrated an important difference
with regard to the mean microhardness values at
buccal 75 pm depth (p=0.0017), the reason for this
difference can be attributed to the noticeably higher
mean microhardness value found in Group BS when
compared to Group Hel-F (p<0.001). There wasn’t
any statistically important difference between Group
Hel and Group Hel-F and between Group Hel and
Group BS in terms of mean microhardness levels
according to Bonferroni Correction (p=0.179 and
p=0.087).

There was a statistically important difference among
the groups with regard to the mean microhardness
levels at buccal 100 um depth (p=0.0009), the reason
for this difference can be attributed to the noticeably
higher mean microhardness value found in Group
BS when compared to Group Hel-F (p<0.001).There
wasn't any statistically important difference betwe-
en Group Hel and Group Hel-F and between Group
Hel and Group BS in terms of mean microhardness
levels according to Bonferroni Correction (p=0.009
and p=0.689).

The groups didn‘t demonstrate any important diffe-
rence with regard to the mean microhardness valu-
es at buccal 125, 150, 175, 200, 225, 250, 275 and
300 um depth according to Bonferroni Correction
(p>0.0021).

The comparison and distribution of microhardness
values obtained from different depths between the
buccal and lingual surfaces of Group Hel in Table 3,
Group Hel-F in Table 4 and Group BS in Table 5 are
shown. When Group Hel, Group Hel-F and Group
BS were evaluated at different depths, none of the
materials showed an important difference betwe-

Table 2. The mean * standard deviation of the microhardness values obtained from different buccal depths

according to the groups

Grup Hel Grup Hel-F Grup BS p-value t

25 um 335.90+£39.56° 332.704£52.92° 423.05+32.042° <0.0001
50 ym 348.20+£23.52 320.30+44.82° 404.85+29.91° <0.0001
75 um 345.40+36.99 311.90449.22° 385.85+35.05° 0.0017
100 pm 364.25+29.74 315.00+41.58° 376.90+29.73° 0.0009
125 ym 348.15+41.00 313.00+42.71 367.30+32.03 0.0140
150 ym 341.30+35.35 314.90+44.43 352.70+26.01 0.0728
175 uym 349.15+27.05 313.10+48.61 339.55+29.90 0.0911
200 pm 331.20+38.66 311.70+£42.69 337.40+21.89 0.2589
225 ym 327.15+40.79 316.40+£37.40 336.75+27.57 0.4539
250 ym 326.80+21.51 313.35+£30.04 322.60+20.27 0.4598
275 um 337.85+34.19 309.40+25.63 308.00+21.08 0.0365
300 ym 324.40+£19.78 288.30+£29.53 296.80+21.53 0.0061
p-value 1 0.784 0.568 0.039

T Comparisons between groups at each depth, results for p<0.0021 according to One-way analysis of variance, Bonferroni Correction
were considered statistically significant, same superscript letter represents significiant difference in each row (p<0.001)

I Comparisons between depths within groups, Analysis of variance in repeated measurements, according to Bonferroni Correction, the
results were considered statistically significant for p<0.0083
Buccal : fissure sealant applied surface

Lingual: Surface without fissure sealant (control)
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en the depths. (respectively p=0.784, p=0.568 and
p=0,039). When the buccal and lingual surfaces of
Group Hel and Group Hel-F were evaluated within
themselves, there wasn't any statistically important
difference at any depth (p>0.0014). In the lingual
surface of Group BS, there was a statistically im-

portant decrease in the mean microhardness value
compared to the buccal surface at 25, 50, 75, 100,
150, 200, 225 and 250 pm depths (p<0.0014).The-
re wasn't any statistically important difference ac-
cording to Bonferroni Correction in terms of mean
microhardness levels between buccal and lingual at
125, 175, 275 and 300 ym depths (p>0.0014).

Table 3. The mean % standard deviation of microhardness values obtained from different depths between

buccal and lingual in Group Hel

Buccal Lingual p-valuet
25 um 335.90+39.56 328.15+50.85 0.7371
50 pm 348.20+23.52 322.15+32.22 0.1356
75 um 345.40+36.99 319.15+38.68 0.0841
100 pm 364.25+29.74 323.35+£32.93 0.0067
125 ym 348.15+41.00 355.10+47.54 0.6018
150 pm 341.30+35.35 324.30+36.45 0.3007
175 ym 349.15+27.05 327.55+40.71 0.1958
200 pm 331.20+38.66 321.90+43.41 0.5440
225 pm 327.15+40.79 334.25+55.72 0.7282
250 ym 326.80+21.51 320.65+45.75 0.6885
275 um 337.85+34.19 316.25+43.72 0.1776
300 ym 324.40+19.78 309.80+39.19 0.1919

1 Dependent t-test, results were considered statistically significant for p<0.0014 according to Bonferroni Correction.

Buccal : fissure sealant applied surface
Lingual: Surface without fissure sealant (control)

Table 4. The mean + standard deviation of microhardness values obtained from different depths betwe-

en buccal and lingual in Group Hel-F

Buccal Lingual p-valuet
25 pym 332.70+52.92 330.50+35.35 0.8933
50 ym 320.30+44.82 324.20+35.48 0.7770
75 um 311.90+49.22 324.30+39.78 0.4955
100 ym 315.00+41.58 317.05+32.39 0.8793
125 pm 313.00+42.71 309.55+28.18 0.7944
150 ym 314.90+44.43 302.80+25.28 0.4232
175 pm 313.10+48.61 293.90+26.11 0.2388
200 pm 311.70+42.69 294.90+24.37 0.2222
225 pm 316.40+37.40 296.05+24.98 0.0857
250 pym 313.35+30.04 299.05+27.55 0.1342
275 pm 309.40+25.63 303.45+28.86 0.5733
300 pm 288.30+29.53 291.35+26.09 0.8145

tDependent t-test, results were considered statistically significant for p<0.0014 according to Bonferroni Correction.

Buccal : fissure sealant applied surface
Lingual: Surface without fissure sealant (control)
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Table 5. The mean * standard deviation of microhardness values obtained from different depths between
buccal and lingual in Group BS

Buccal Lingual p-valuet
25 uym 423.05+32.04 312.45+32.99 <0.0001
50 ym 404.85+29.91 312.85+20.80 <0.0001
75 uym 385.85+35.05 306.65+18.25 0.0002
100 pm 376.90+29.73 300.45+19.13 <0.0001
125 ym 367.30+32.03 298.80+33.26 0.0019
150 pm 352.70+26.01 293.40+25.69 0.0006
175 pm 339.565+29.90 287.00+25.91 0.0033
200 pm 337.40+21.89 286.60+28.27 0.0009
225 pm 336.75+27.57 283.70+32.45 0.0011
250 um 322.60+20.27 277.00+25.97 0.0003
275 um 308.00+21.08 277.70+34.32 0.0109
300 pm 296.80+21.53 270.05+29.30 0.0119

1 Dependent t-testi, results were considered statistically significant for p<0.0014 according to Bonferroni Correction.

Buccal : fissure sealant applied surface
Lingual: Surface without fissure sealant (control)

DISCUSSION

In this study, the demineralization inhibition proper-
ties of 3 different resin-based fissure sealants were
evaluated by the cross-sectional microhardness
method. The effectiveness of a S-PRG filler contai-
ning fissure sealant, Beautisealant, in inhibiting ena-
mel demineralization has been demonstrated espe-
cially in 25, 50, 75 and 100 um depths, so the null
hypotese tested was rejected. This finding aligns
with previous in-vitro studies.??!

Mineral loss acknowledged as an essential stage in
the development of enamel demineralization.? Stu-
dies indicates that bioactive materials have the po-
tential to counteract the demineralization impact of
bacterial acids on the enamel surface by promoting
mineral gain.'®? For the assessment of this effect,
various models of demineralization and remineraliza-
tion have been applied in vitro or research laboraory
set-ups. These models can be categorized into two
main goups: microbial models and chemical models.
In this study a chemical model was utilized due to
its benefits of simplicity, cost-effectiveness, efficien-
cy, and the stability it provides for the experiment.?®
In this study, sealants were administered to sound
enamel surfaces, and subsequently, the samples
underwent a 14-day cycle of exposure to deminera-
lization and remineralization solutions. This process

aimed to simulate the dynamic pH changes obser-
ved in the oral environment. Following the pH-cyc-
ling, microhardness of the samples were tested. The
results of this study showed that S-PRG filler con-
taining fissure sealant, Beautisealant, applied ena-
mel surfaces showed higher microhardness scores
after 14 days of pH-cycling compared to the other
resin-based fissure sealants.

In a study conducted to evaluate the remineraliza-
tion abilities of different bioactive and non-bioactive
resin pit and fissure sealants, enamel surface micro-
hardness changes were evaluated in samples subje-
cted to 7-day pH cycling. When the results were exa-
mined, Beautisealant specifically promoted enamel
remineralization and showed surface hardness gain,
which was significantly different when compared to
other 2 resin based fissure sealant groups.®

Shimazu et al.?® conducted a study for evaluating the
caries preventive effect of Beautisealant, versus tho-
se of 2 different fluoride containing resin sealants in
terms of it's effect on enamel remineralization and
demineralization, using polarized light photomicrog-
raphs and micro-radiographs. In the Beautisealant
group the enamel surface was maintened and de-
mineralization did not proceed. Conversely, in fluori-
de containing resin sealant groups, notable defects
were detected on the enamel surface. Important dif-
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ferences in lesion depth were evident between the
Beautisealant group and the resin sealant groups.
They concluded that the S-PRG filler-containing fis-
sure sealant exhibited a superior preventive impact
on demineralization compared to the conventional
resin sealants.

Kaga et al.' demonstrated in vitro that various ions
releaesed from S-PRG filler containing fissure sea-
lant swiftly buffered the lactic acid solution and pre-
vented enamel demineralization. Ushimura et al.?*
investigated the effects of fissure sealants in prote-
cting against demineralization of primary teeth uti-
lizing an automatic pH-cycling system. They found
that mineral loss and lesion depth was the lowest in
glass ionomer sealant, followed by S-PRG filler con-
taining sealant, Beautisealant, and fluorid containing
resin-based sealant; thus, inhibition of demineraliza-
tion was higher in the Beautisealant group than re-
sin-based sealant group. Ogawa et al.?® conducted a
study to investigate the impact of a SPR-G filler con-
taining fissure sealant and 2 different resin based
fissure sealant on the prevention of demineralization
and the promotion of remineralization in the intact
enamel surrounding the sealant material. Following a
10-day pH cycling period, the enamel surface proxi-
mate to the sealant material was examined through
scanning electron and confocal laser microscopies.
They also prepeared sealant disks and immersed in
demineralization solution and measured ph change
during 10 days by using ph electrodes. Researchers
have reported that S-PRG containing fissure sea-
lant has buffering capacity and is more effective in
preventing demineralization on the surrounding ena-
mel surface compared to fluoride-containing fissure
sealants. They also noted that the high potential for
promoting remineralization is attributed to the ions
present in the S-PRG content.

Our findings that Beautisealant is superior to resin
based fissure sealants in inhibiting demineralization
agrees with previous in-vitro studies. When micro-
hardness scores were examined in our study, it was
shown that the values on the buccal surface were
higher than the values on the lingual surface at all
depths in all fissure sealant groups but this was sta-
tistically important only in the BS group. Likewise
when the buccal surfaces were evaluated the high-
est microhardness values were observed in the BS
group and the difference was statistically important

especially at 25, 50, 75 and 100 ym depths when
compared to Hel and Hel-F Groups.

It is known that fluoride ion has an anti-caries ef-
fect by inhibiting bacterial metabolism and growth,
preventing plaque, pellicle formation and demin-
eralization, and supporting remineralization. This
caries preventive effect of fluoride is achieved by
incorporating fluoroapatite to the structure of the
enamel, thereby reducing the solubility of the enam-
el. Fluoride-releasing materials are like a fluoride
reservoir, increasing the fluoride concentration in
saliva, plaque, and dental hard tissues.?® The intri-
cate structure of pits and fissures poses a challenge
for sealant materials to fully penetrate these areas.
Consequently, the use of phosphoric acid etching
before sealant application enhances sealant reten-
tion. However, over-etching may lead to deminerali-
zation and potentially contribute to the development
of caries on the surfaces of permanent teeth.4 In this
study, phosphoric acid etchant was employed as a
pretreatment for Hel and Hel-F, while self-etching
primer was used for BS. Despite Hel-F being a flu-
oride-containing sealant, cross-sectional microhard-
ness scores were lower than BS group, indicating
that the demineralization induced by the phosphoric
acid etchant could not be effectively remineralized.
The fact that BTS provides this effect may be related
to the use of a soft self-etch primer, that is, it does
not require phosphoric acid pretreatment, and the
functional effects of the S-PRG filler to protect the
enamel structure.

Alsaffar et al.'? evaluated the demineralization inhib-
itory properties of pit and fissure sealants on the ad-
jacent tooth surface. Researchers found that one of
the fluoride-containing resin-based fissure sealants
was superior in preventing demineralization com-
pared to the non-fluoride resin-based fissure seal-
ant, while the other fluoride-containing resin-based
fissure sealant showed no significant difference.
Salar et al.”® stated in their study that fluoride-con-
taining resin-based fissure sealants had better de-
mineralization inhibition properties than fluoride-free
conventional resin-based fissure sealants, but this
effectiveness was lower than glass ionomer ce-
ments. Similarly, Zawaideh et al."" reported that the
fluoride-containing resin-based fissure sealant was
superior in their study in which they compared the
demineralization inhibition properties of fluoride-con-
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taining and non-fluoride resin-based fissure seal-
ants.

In our study, it was observed that the fluoride-con-
taining resin-based fissure sealant Helioseal-F gave
higher microhardness values than the fluoride-free
resin-based fissure sealant Helioseal at all depths.
Furthermore, it was observed that the microhard-
ness values of the buccal surface were higher than
the lingual surface, in both conventional resin-ba-
sed fissure sealants. But these differences were not
statistically important. We think that this can be due
to the fact that both fissure sealants form an effec-
tive physical barrier and protect the tooth surface
against acid attack, regardless of fluoride content.
The results of our study are similar to the results of
Vatanatham et al.’s*” study in which they evaluated
the effect of fluoride-containing and non-fluoride res-
in-based fissure sealants on mineral loss in initial
caries lesions. Researchers reported that there was
no important difference among the demineraliza-
tion inhibition properties of fluoride-containing and
non-fluoride resin-based fissure sealants.

Fissure sealants containing S-PRG fillers have the
advantage of releasing a large number of bioactive
ions in neutral and acidic conditions, in addition to
their fluoride (F) release properties like fluoride-con-
taining resin-based fissure sealants. These ions are
strontium (Sr), sodium (Na), silicon (Si), aluminum
(Al) and boron (B) ions. F and Sr ions form an ac-
id-resistant layer and transform hydroxyapatite into
fluoroapatite, strengthening the tooth structure. It
also plays an important role in remineralization. Al
ions also combine with F to form aluminofluoro com-
plexes. Thus, in the recharging of the material with
fluoride, F is incorporated into the structure of the
material.?®

As a result of acid production by bacteria, prolonged
pH below the critical value of 5.5 initiates deminer-
alization, leading to the formation and progression
of enamel caries. It has been shown that the pH of
the solution plays a more critical role in regulating
mineral loss in dentin compared to the concentra-
tion of fluoride.?" For this reason, it is important for
the materials used as fissure sealants to have a high
buffering capacity as well as their F content in order
to prevent demineralization. Wang et al.’®* compared
the buffering capacity of BeautiSealant, two different

fluoride-containing resin-based fissure sealants and
glass ionomer cement. Researchers have observed
that the pH of lactic acid, which has a pH of 4.0,
changes in the neutral direction with the effect of Si,
Sr, Al, B, Na and F ions released when BeautiSeal-
ant comes into contact with lactic acid solution. As a
result, the researchers reported that BeautiSealant
has a strong buffering capacity. Kakuda et al.'® eval-
uated the buffering capacities of a fluoride-contain-
ing resin-based fissure sealant, BeautiSealant and a
glass ionomer-based fissure sealant. They reported
that the buffering capacities of BeautiSealant and
glass ionomer-based fissure sealant are similar and
higher than that of fluoride-containing resin-based
fissure sealant. Kaga et al.?' evaluated the buffering
capacity and inhibitory effects on enamel demineral-
ization of BeautiSealant, a fluoride-free resin-based
fissure sealant and a fluoride-containing resin-based
fissure sealant. Researchers examined the ions re-
leased from the materials and the pH change. They
found no significant difference between the Beauti-
sealant and the F-containing fissure sealant group
in the amount of F ions released while the pH value
increased for BeautiSealant and decreased for the
F-containing fissure sealant.

in in-vivo studies, it has been reported that althou-
gh S-PRG containing fissure sealants show less
clinical retention when compared with conventionel
resin fissure sealants, caries does not progress or
does not occur at all, even with partial or total loss.
Researchers have documented that this factor could
be linked to heightened remineralization by giomer,
attributed to the ionic potential of SPR-G particles.52°
This primarily takes place in the early stages of ca-
ries, where the Sr presence transforms hydroxyapa-
tite into strontium-apatite, fortifying the enamel and
forming a demineralization-resistant layer.?'

In our study, when the microhardness values of the
BS group were examined, statistically significantly
higher values were observed at 25, 50, 75 and 100
micron depths, while the difference was not signifi-
cant at depths deeper than 100 microns. The reason
for the higher detection of microhardness at these
depths, especially close to the surface where the
material is applied, may be that the destructive effect
of demineralization is more on the surface and the
buffering capacity of the material is observed more
at these depths due to this effect.
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Nevertheless, predicting the prognosis of sealants
is challenging, given the influence of various factors
such as the oral environment, adherence to tooth fis-
sures, tooth preparation method, eruption status of
the tooth, and the released fluoride amount.One of
the limitations of this study is the use of the lingual
surface of the teeth as a control group in the study,
where the morphologies and prismatic structures of
the buccal and lingual surfaces of a tooth may dif-
fer from each other. Hence, additional research is
necessary, considering various factors such as the
morphological structure of tooth surfaces and the
eruption status of teeth.

CONCLUSION

Based on the results obtained from this in-vitro study,
it is possible to draw the following conclusion:

-When compared to other resin-based fissure
sealants, S-PRG filler containing fissure sealant
has been found to be the most effective in pre-
venting demineralization.

-Resin-based fissure sealants may have some
protective effect on enamel demineralization re-
gardless of fluoride content.
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Ozglin Arastirma Makalesi

Trigeminal Nevralji ile ilgili Tiirkce YouTube™
Videolarinin Yararlilik Duzeyinin Degerlendirilmesi

Cigdem Cetin Geng

OZET

Amag: Bu calismada, YouTube™’da “trigeminal nevralji”
ile ilgili Turkge videolarin icerikleri ve yararliik duzeyleri
degerlendirilmigstir.

Gere¢ ve Yontem: Videolarin yararlilik diizeyini saptamak
icin 6nceden belirlenmis 10 parametre degerlendiriimis ve
skorlanmigtir. Videolarin izlenme siresi, izlenme, bedenme
sayllari ve yuklenme kaynagi ile ilgili veriler kaydedilmigtir.
Videolar arasindaki ortalama farklarin analizi igin Kruskal
Wallis-H testi; video suresi, goériintiilenme ve begenme sayilari ile
toplam skor arasindaki korelasyonun belirlenmesinde Spearman
Korelasyon Analizi kullaniimistir.

Bulgular: izlenen 110 videodan degerlendirme kriterlerine uyan
88'i calismaya dahil edilmistir. Ortalama video siresi (tstandart
sapma) 455.34+800.685 saniye, video gorlntllenme sayisi
8296.20£15828.179, bedenme sayisi 55.32+106.483 olarak
tespit edilmistir. Videolarin %27.2’sinin az, %54.5'inin orta ve
%18.1 yilksek vyararlilikta oldugu gorilmistir. Toplam video
skoru ile video suresi ve begenme sayisi arasinda anlamli bir iligki
oldugu (sirasiyla r=0.732, p<0.001; r=0.271, p=0.011); toplam
video skoru ile goruntllenme sayisi arasinda istatistiksel olarak
anlaml bir iligki olmadigi gdzlenmistir (r=0.148, p=0.167).

Sonug: YouTube™ videolarinin trigeminal nevralji hakkinda
bilgi almak isteyen hasta/hasta yakinlari tarafindan arastirma
surecglerinde bir bilgi kaynagi olarak kullanildigi gozlenmistir.
Ancak YouTube™ platformundaki videolari profesyonel goz ile
degerlendirildiginde, bu videolarin trigeminal nevralji hakkinda
nispeten zayif bir bilgi kaynadi oldugu sonucuna varilmistir. Bu
noktada hastalarin dogru bilgiye ulasabilmesi igin hekimlerin ve
saglhk kurumlarina ait web sitelerinin YouTube™ platformunda
trigeminal nevraljiye yonelik bilgilendirici igerikler hazirlanmasi
hastalarin daha dogru ve givenilir bilgiye ulagmasini
saglayacaktir.

Anahtar Kelimeler: Fasiyal agr; Sosyal medya; Trigeminal
nevralji; Video

Makale gonderilis tarihi: 28.07.2023; Yayina kabul tarihi: 07.05.2024
iletisim: Cigdem Cetin Geng

ABSTRACT

Aim: This study aims to assess the quality of the information
found on YoutubeTM by evaluating the Turkish content about
“trigeminal neuralgia”.

Material and Methods: To assess the level of usefulness of the
videos 10 predetermined parameters were evaluated and scored.
Data about the duration,of the videos, the number views and
likes, the source of the videos were recorded. Kruskal Wallis-H
test and Spearman Correlation analysis was used for statistics.

Results: 88 of 110 videos were assessed. Mean video
duration was 455.34+800.685 seconds, mean number of views
was 8296.20+15828.179 and mean number of likes were
55.32+106.483. The levels of usefulness were found to be %27.2
low, % 54.5 medium and %18.1 high. The was a significant
correlation between the total usefulnes score, duration of
video and number of likes (r=0.732, p<0.001; r=0.271, p=0.011
respectively). There was no statistically significant correlation
between the total usefulness score and the number of views
(r=0.148, p=0.167).

Conclusion: It has been observed that YouTube™ videos are
used as a source of information in research processes by patients
and their relatives who want to get information about trigeminal
neuralgia. However, when the videos on the YouTube™ platform
were evaluated with a professional sight, it was concluded that
they were a relatively poor source of information about trigeminal
neuralgia. At this point, preparing informative content for
trigeminal neuralgia on the YouTube ™ platform of physicians’ and
healthcare institutions’ websites will enable patients to access
more accurate and reliable information.

Keywords: Facial pain; Social media; Trigeminal neuralgia; Video
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GiRiS

Trigeminal nevralji (TN), trigeminal sinirin bir veya
daha fazla dalinda, en yaygin olarak ikinci veya
Uglncl dalinda paroksismal tek tarafli néropatik fa-
siyal agri ile karakterize bir durumdur.” Kraniyofasi-
yal bolge nevraljileri arasinda en yaygin gorilen TN,
hastada yogun, glgten disuren ve yasam kalitesi-
ni derinden etkileyen yiz agrisina neden olur. Tek-
rarlayan, ani baslayan ve sonlanan, tek tarafli kisa
elektrik carpmasi olarak benzeri agrilar gozlenir.'2
Trigeminal sinirin etkilenen dali gunluk aktiviteler
(6rn. ¢igneme, konusma, tiras olma, dis fircalama ve
hafif dokunma) gibi uyaranlar tarafindan tetiklenebilir
veya agri spontan olarak ortaya gikabilir.™3

Uluslararasi Bas Agrisi Dernegi, TN'yi klasik, ikin-
cil/semptomatik ve idiyopatik olmak lUzere 3 ana
kategoriye ayirmistir.’ Klasik TN, trigeminal sinir
kékinun ndrovaskuiler kompresyonuyla (NVC), Se-
konder/semptomatik trigeminal (STN) nevralji ise,
altta yatan bir hastalikla iligkilidir. En yaygin neden-
ler arasinda multipl skleroz (MS), kafa tabani kemik
deformitesi, bag dokusu hastaliklari, arteriyoventz
malformasyonlar, dural arteriyovenotz fistiller veya
noropatinin genetik nedenleri yer alir.' TN'de agrinin
yeri, trigeminal sinirin dagilimina goére uge ayrilir: V1
(oftalmik), V2 (maksiller) ve V3 (mandibular). Has-
talarin yaklasik %36-42’sinde tek bir dalda agri olu-
surken, V2/V3 en ¢cok semptom goézlenen dallaridir.
Hastalarin %35'inde hem V2 hem de V3 de tutulum
varken, hastalarin %14’Gnde her 3 dalda da agri g6-
rilebilir.-

Bu dagilimlar g6z énine alindiginda, hastalar siklik-
la baglangigta dis agrisi ile dis hekimlerine basvurur-
lar. Hastalar icin oldukga rahatsiz edici olan agrilar
hastalari ¢6zim bulma amagli arayisa sevk etmek-
tedir. internete erisimin diinyanin her yerinde nispe-
ten yaygin hale gelmesiyle birlikte hasta/yakinlari bi-
reysel arastirmalari ile yalnizca birkag saniye iginde
blylk miktarda bilgiye kolayca erisilebilmektedir.”

YouTube™ bilgi kaynagi olarak, internet trafiginin
blyUk bir bolumand olusturan, internetteki en buylk
icerik paylasim web sitelerinden birisidir.® En son
Statista raporlarina gére, YouTube™’da her giin 3.5
milyardan fazla arama yapildi§i ve diinya ¢apinda
ayda 2.6 milyardan fazla insanin YouTube™ kullan-
makta oldugu rapor edilmigtir.®

Sosyal medya dis hekimligi 6grencileri, klinisyenler
ve hastalar arasinda yaygin olarak kullaniimakta-
dir."® Bununla birlikte YouTube™, yiiksek kaliteli tip
egitimi igin yararli bir kaynak olma potansiyeline sa-
hiptir, ancak tipki internetin diger yonlerinde oldugu
gibi, herkese acik bir kaynak oldugu ve rahatlikla
icerik yuklenebildigi icin yakindan yonetilmez veya
dogruluk agisindan kontrol edilmez. Bu sebeple ice-
rikler her zaman dogru olmayip bazen yaniltici bilgi-
ler de bulunabilmektedir.

YouTube™ web sitesinde TN hastalarina gesitli de-
recelerde bilgi saglayan ylzlerce hatta binlerce vi-
deo olmasi muhtemeldir. Bununla birlikte, karmasik
dahili algoritmalara dayal olarak YouTube™ gérin-
tilemelere, etiketlere, anahtar kelimelere ve diger
faktorlere dayal olarak izleyiciye en alakali oldugu-
nu dislindiigl arama sonuglarini gésterebilir.'24

Calismada TN’nin tani ve tedavisi ile ilgili Turkce
videolarin igerikleri ve yararlilik diizeylerini degerlen-
dirmek amacglanmisgtir.

GEREGC VE YONTEM

YouTube™ video platformunun “www.youtube.com”
ag adresinde 11 Haziran 2023 tarihinde arama boli-
miine Turkce karakterler ile “trigeminal nevralji” ya-
zilarak varsayilan ayarlarda ve herhangi bir filtreleme
islemi uygulanmadan arama yapilmistir. Aramadan
Once yeni bir hesap olusturulmus ve kullanilan bil-
gisayarin gegmis verileri ve gerezleri silinmistir. Bu
aramada kullanilan terim igin, goriintileme ve ala-
ka duzeyine gore ilk 110 sonu¢ degerlendirilmistir.
Literatirde, kullanicilarin %95’inin  YouTube™’da
yaptiklari aramalarda ilk 5 sayfadan sonra igerikle-
rin tekrar etmesi ve ilgili olmamasi sebebiyle arama
yapmaya devam etmedikleri rapor edilmistir.'®'¢ Bi-
zim de galismamizda ilk 110 video degerlendirilmig-
tir. Sonraki videolarin timuntn TN hakkinda bilgilen-
dirme videolari olmamasi ve tekrar etmesi sebebiyle
degerlendirme sonlandiriimigtir.

Arama sonucu erigilen videolardan TN ile ilgili ol-
mayanlar, sessiz olanlar veya animasyon bigiminde
fonunda muzik bulunanlar, tekrar gdsterilen videolar
ve Tlrkge olmayanlar ¢alisma disi birakilmistir. Vi-
deo secim degerlendirme akis semasi Sekil 1°de ve-
rilmistir. Toplamda 88 video ¢alismaya dahil edilmis-
tir. Dahil edilme kriterlerine uyan tim videolar Agiz,
Dis ve Cene Cerrahisi uzmani (CCG) tarafindan de-
gerlendirilmistir.
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Videolar yiklenme kaynagina gore; bireysel saglik
profesyonelleri, kurumsal saglik profesyonelleri, ba-
gimsiz kullanicilar ve saglik web siteleri olmak tzere
kategorilere ayriimistir. incelenen videolarin video
suresi, izlenme sayisi, begenme sayilari, begen-
meme sayilari ve yuklenme kaynagi ile ilgili veriler
kaydedilmigtir.

Degerlendirmenin guvenirligi ve arastirmacinin ka-
librasyonu amaciyla rastgele secilen 20 video, ilk de-
gerlendirmeden iki ve Ug¢ hafta sonra ayni arastirma-
ci tarafindan tekrar degerlendiriimis ve arastirmaci
icin sinif ici korelasyon katsayisi hesaplanmistir.

Videolar yararllik grubuna goére az yararli, orta ya-
rarh ve yuksek yararl olarak kategorize edilmigtir.
Videolarin yararllik gruplarini belirlemek icin izle-
nen videolarda etiyolojik faktorler, semptomlar, ayi-
rici tani, anatomi, goérsellik, medikal tedavi (karba-
mazepin, baklofen, gabapentin..vb), cerrahi tedavi
(mikrovaskiiler dekompresyon, radyofrekans ablas-
yon,balon kompresyon...vb.), tamamlayici tedaviler
(akupunktur, hipnoz, bitkisel kirler...vb.), hastalarin
yasam Kkaliteleri Uzerine etkisi, TN’nin prognozu ile
ilgili bilgi verilip verilmedigdi degerlendirilmigtir. De-
gerlendirmeye kabul edilen videolarin yararhlik grup-
larini belirlemek igin kullanilan kriterler Tablo 1’de
verilmistir.

Yukaridan bahsedilen konularin herbiri igin, O: yarar-
I degil, 1: az yararli, 2:orta yararli ve 3: ¢ok yararli
olmak Uzere 0-3 arasi skorlama yapilmistir. Bu skor-
lamaya gore toplam skor en dusuk 0, en ylksek 30
alinabilmektedir. izlenen her bir videonun 0-30 aras|
aldig1 skorlar yararliik grubuna gére az yararli, orta
yararl ve yuksek yararl olarak kategorize edilmis-
tir. Toplam skoru 0-10 arasi olanlar az yararl, 11-20
arasli olanlar orta yararli ve 21-30 arasi olanlar ¢ok
yararh olarak siniflandiriimigtir.

istatistik

Veri girisleri Microsoft Excel® 2016 (Microsoft, Red-
mond, WA, ABD), tim istatistiksel analizler SPSS®
Software Versiyon 25.0 (IBM Corp., Chicago, IL,
ABD) yazilimlari kullanilarak yapilmistir. Verilerin
normal dagilima uygunlugu Kolmogorov Smirnov
testi ile degerlendirilmistir. Az, orta ve ylksek yarar-
Il videolar arasindaki ortalama farklarin analizi igin
Kruskal Wallis-H testi uygulanmistir. Video suresi,
goruntilenme ve bedenme sayilari ile toplam skor

Tablo 1. Videolarin yararlilik gruplarini belirlemek icin
kullanilan kriterler

Numara Puanlama kriterleri Puan
1 Etiyolojik faktorler 0-3
2 Semptomlar 0-3
3 Ayirici tani 0-3
4 Trigeminal sinir anatomisi 0-3
5 Gorsellik 0-3
6 Medikal tedavi ile ilgili bilgi 0-3
7 Cerrahi tedavi ile ilgili bilgi 0-3
8 Tamamlayici tedaviler ile ilgili bilgi 0-3
9 Hastalarin yasam kaliteleri Gizerine  0-3

etkisi ile ilgili bilgi
10 Trigeminal nevraljinin prognozu ile  0-3

ilgili bilgi

Toplam skor 0-30

degerlerinin arasindaki korelasyon Spearman Kore-
lasyon Analizi kullanilarak degerlendirilmigtir. Tum
analizlerde p<0.05 istatistiksel anlaml olarak kabul
edilmigtir.

BULGULAR

Arastirmacinin kalibrasyonu ve degerlendirmenin
guvenilirligi igin kullanilan sinif i¢ci korelasyon katsa-
yisi ortalama 0.984’de (aralik: 0.967-0.993, p<0.001)
mukemmel dizeyde guvenirlik gdstermigtir.

YouTube™ video platformuna arama bolimine
Tarkce karakterler ile “trigeminal nevralji” yazilarak
ulasilan ilk 110 video igerik agisindan incelenmistir.
Bu videolardan 9'u (%8.1) TN ile ilgili olmamasi, 6’si
(%5.4) sessiz veya animasyon bigiminde fonunda
muzik barindirmasi, 3’0 (%2.7) tekrarlayan ve 4’U
(%3.6) Tlrkce olmayan icerige sahip olmasi nede-
niyle ¢galisma disi birakilmistir. Kalan 88 (%80) video
degerlendirme kriterlerine goére incelenmigtir. (Sekil

1)

Ortalama video silresi (x standart sapma)
455.34+800.685 saniye, video goérintilenme
sayisi  8296.20£15828.179, bedenme sayisi

55.32+106.483, begenmeme sayisi 0 olarak tespit
edilmigtir. 88 videonun igeriklerinin degerlendiril-
mesi sonrasinda 24 (%27.2) videonun az yararli,
48 (%54.5) videonun ise orta dizeyde yararli ve 16
(%18.1) yuksek yararhhkta oldugu goéralmustir. Or-
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Youtube video aranan tamim:
"Trigeminal Nevralji"

incelenen video sayisi

(n=110)
Calisma disi birakilan video sayisi
« llgili elmayan (n=9)
——>| » Sesiz veya miizik olan (n=6)
» Tekrarlayan igerik (n=3)
« Tiirkge olmayan (n=4)

Y
GCalismaya dahil edilen

video sayisi
(n=88)

Sekil 1. Video segim degderlendirme akis semasi

talama skor 13.84+6.266 olarak hesaplanmistir. Vi-
deo siresi, goriintilenme, begenme ve begenmeme
sayllari ile degerlendirme sonucu elde edilen toplam
skora dair tanimlayici istatistikler Tablo 2’de gdste-
rilmistir.

Videolarin ylklenme kaynaklari incelendiginde,
37’inin  (%35.2) bireysel saglik profesyonelleri,
11'inin  (%12.5) kurumsal saglik profesyonelleri,
28’inin (%31.8) saglik web siteleri ve 18’inin (%20
4) bagimsiz kullanici tarafindan yuklendigi tespit
edilmistir. Videolarin az, orta ve yiksek diizeyde,
yararh gruplarda icerik parametreleri, toplam skor ve
yukleme kaynagi agisindan dagilim ve karsilastiril-
masi Tablo 3’de gosterilmistir. Videolarin gruplardaki
dagilimlari, ilgili degerlendirme parametrelerinin var-
hgi/'yokluguna gore gruplandiriimigtir. Dikkat ¢eken
bir bulgu olarak etiyolojik faktorler, semptomlar, ayi-

rici tani, anatomi, gorsellik, medikal tedavi, cerrahi
tedavi, hastalarin yasam kaliteleri Uzerine etkisi ile
ilgili konular hakkinda yuksek yararl videolarin ta-
maminda (n=16) ve orta yararli videolarin yaklasik
%94’uinde bilgilendirme yapilmistir.

Yiksek yararl videolar arasinda tamamlayici teda-
viler ile ilgili bilgi veren videolara (n=2) %12.5 yiz-
deyle rastlaniimistir. Yani az, orta ve yuksek yararli
videolarin birbirleri arasindaki degerlendiriimelerin-
de tamamlayici tedaviler ile ilgili videolar istatistik-
sel olarak anlamli bir deger vermemistir. (p=0.364)
Video yikleme kaynaklarinin videolarin yarar diizeyi
Uzerinde istatistiksel olarak anlaml bir etkisi olmadi-
g1 tespit edilmistir (p>0.05).

Video suresi ve goruntilenme, bedenme ve be-
genmeme sayilari ile video igeriklerinin degerlendi-
riimesi sonucunda elde edilen toplam skor arasin-
daki iligkilerin degerlendirildigi korelasyon analizi
sonugclari Tablo 4’'te gosterilmistir. Buna gore, video
suresi, goruntilenme sayisi, begenme sayisi ve
toplam skor ile pozitif ydnde korelasyon gdstermek-
tedir.(sirasiyla r=0.339, p=0.001, r=0.435, p<0.001
ve r=0.732, p<0.001). Gorlntilenme sayisi, video
suresi ve begenme sayisi ile pozitif yonde korelas-
yon gostermektedir (sirasiyla r=0.339, p=0.001 ve
r=0.814, p< 0.001). Toplam skor ile korele degildir
(r=0.148, p=0.167). Begenme sayisl, video slresi,
goruntilenme sayisi, ve toplam skor ile pozitif yon-
de korelasyon gostermektedir (sirasiyla r=0.435,
p< 0.001, r=0.814, p< 0.001 ve r=0.271, p=0.011).
Toplam video skoru ile video suresi ve begenme
sayis| arasinda pozitif ydonde bir korelasyon oldugu
(sirasiyla r=0.732, p<0.001; r=0.271, p=0.011); go6-
rintilenme sayisi ile korele olmadigr gézlenmistir
(r=0.148, p=0.167).

Tablo 2. Trigeminal Nevralji hakkindaki Tirkge YouTube™ videolari ile ilgili tanimlayici istatistikler (n=88)

Ortalamaz*St. Sapma Median Min-Max Q1-Q3 Standart Hata
Video siiresi 455.341+800.685 193 26-6262 104.25-365.75  85.353
Goriintillenme sayisi 8296.20+15828.179 1838 33-101594 552-9009.50 1687.290
Begenme sayisi 55.32+106.483 13.5 0-671 4-64 11.351
Toplam skor 13.84+6.266 14 1-29 10-19 0.668

*Q1-Q3 (, %25 ve %75 persantil degerler)
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Tablo 3. Turkge YouTube™ videolarinin az, orta ve ylksek diizeyde, yararli gruplarda igerik parametreleri,
toplam skor ve yiukleme kaynagi acisindan dagilim ve karsilastiriimasi

Degerlendirme kriterleri Az yararli  Ortayararh Yiksek yararh Toplam p-degeri*
(Icerik parametreleri) (n=24) (n=48) (n=16) (n=88)

n (%) n (%) n (%) n (%)
Etiyolojik faktorler 14 (58.3) 47 (97.9) 16 (100) 77(87.5) <0.001
Semptomlar 17 (70.8) 48 (100) 16 (100) 81 (92) <0.001
Ayirici tani 9 (37.5) 46 (95.8) 16 (100) 71 (80.7) <0.001
Trigeminal sinir anatomisi 8 (33.3) 47 (97.9) 16 (100) 71 (80.7) <0.001
Gorsel kullanimi 8 (33.3) 44 (91.7) 16 (100) 68 (77.3) <0.001
Medikal tedavi ile ilgili bilgi 11 (45.8) 43 (89.6) 16 (100) 70 (79.5) <0.001
Cerrahi tedavi ile ilgili bilgi 13 (54.2) 44 (91.7) 16 (100) 73 (83) <0.001
Tamamlayici tedaviler ile ilgili bilgi 8 (33.3) 10 (20.8) 2 (12.5) 20 (22.7) 0.364
Hastalarin yagam kaliteleri tizerine etkisi 8 (33.3) 45 (93.8) 16 (100) 69 (78.4) <0.001
ile ilgili bilgi
Trigeminal nevraljinin prognozu ile ilgili 6 (25) 38 (79.2) 9 (56.3) 53 (60.2) <0.001
bilgi
Yiikleme kaynagi
Bireysel saglik profesyonelleri 6 (25) 19 (39.6) 6 (37.5) 31(35.2)
Kurumsal saglik profesyonelleri 1(4.2) 9 (18.8) 1(6.3) 11 (12.5) >0.05
Bagimsiz kullanicilar 9 (37.5) 7 (14.6) 2 (12.5) 18 (20.4)
Saglik web siteleri 8 (33.3) 13 (27.1) 7 (43.8) 28 (31.8)

*Kruskal Wallis-H testi. (p<0.05)

Tablo 4. Video slresi, gérintilenme, begenme ve begenmeme sayilari ile toplam skor degerlerinin arasindaki

korelasyonun degerlendiriimesi

Begenme sayisi Toplam skor

r-katsayisi* p-degeri* r-katsayisi * p-degeri* r-katsayisi* p-degeri* r-katsayisi* p-degeri*

Video siiresi Goriintiilenme sayisi
Degiskenler
Video siiresi 0.339
(s)
Goriintillenme 0.339 0.001
sayisli
Begenme 0.435 <0.001 0.814
sayisli
Toplam skor 0.732 <0.001 0.148

0.001

<0.001

0.167

0.435 <0.001 0.732 <0.001
0.814 <0.001 0.148 0.167

0.271 0.011
0.271 0.011

*Spearman korelasyon analizi. (p<0.05), r: Pearson ve Spearman korelasyon katsayisi

TARTISMA

Bu calisma, TN ile ilgili yayinlanmis YouTube™ vi-
deo igeriklerinin yararlihgini objektif olarak degerlen-
dirilen ilk Tark¢e calismadir. YouTube™, 2.6 milyar
kullanicisi olan, Google’dan sonra en cok ziyaret
edilen ikinci web sitesi ve Alexa kuresel web siteleri
siralamasinda ikinci sirada yer almaktadir.’” YouTu-
be™, videolarin goérintilenmesinin, yiklenmesinin

kolay ve Ucretsiz olmasi, yorumlar yapabilme ve 6zel
mesajlagsma gibi 6zellikler saglamasi, hem masads-
ti hem de mobil cihazlardan erisilebilir olmasi ve ne-
redeyse her konu igin son derece erisilebilir olmasi
sebebiyle sik kullanilan bir bilgi kaynagidir.*®

YouTube™’un kullaniminda tibbi tavsiye ve bilginin
yayllmasi igin bir platform islevi gérmesi amagclan-
mamistir. Ancak hastalar tibbi bilgi icin giderek daha
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fazla ¢cevrimici kaynaklara yoneldikge saglik hizmet-
leriyle ilgili videolarin da ortaya ¢ikmasi kaginilmaz
olmustur.” Ozellikle kullanicilarin hastalik ile ilgili bil-
gi ve deneyimlerini videolar araciligi hizl bir sekilde
iletebilmeleri ve diger kullanicilar ile etkilesime gire-
bilmeleri sebebiyle tercih edilen bir video platformu
haline gelmisgtir.

Epilepsi ve multipl skleroz dahil olmak tzere kronik
hastaliklar gibi farkh alanlarla ilgili gevrimici bilgileri
degerlendiren arastirmalar oldugu gibi; salgin has-
taliklarin yayillmasi veya dis hekimlidi ile ilgili olarak
gomdli digler, dudak-damak yariklari, ortodontik ve
yer tutucu apareyler, agiz kanserleri, ortognatik cer-
rahi gibi cesitli videolarin degerlendirildigi birgok ¢a-
lisma yapilmigtir.'5.19-25

YouTube™, c¢esitli konularda ¢ok sayida videoya sa-
hip olmasi, hastalarin deneyimlerini paylasmalarina
olanak saglamasi ve kolayca erisilebilmesi nedeniy-
le bilgi arama igin popiler bir platformdur.?® Ancak
platforma ylklenen videolar, herhangi bir bilimsel filt-
relemeden gegmedikleri igin izleyicilerin eksik veya
yanlis bilgi almalarina sebep olabilmektedir. Tibbi vi-
deolar igin hakem degerlendirmesi veya bilgi dogru-
lama slrecinin olmamasi, dogru olmayan veya test
edilmemis bilgiler gergekmis gibi sunulabileceginden
Ozellikle endise vericidir. Bununla birlikte, platformun
dogal tasarimi nedeniyle, videolarin tarafli ve nis-
peten daha disik kalitede olmasi muhtemeldir. Bu
nedenle, kullanicilar, hastalarinin tibbi tavsiye almak
isteyebilecegi ¢evrimici videolarinin tarafli ve yanls
bilgilendirme potansiyelini gézéninde bulundurmali-
dirlar. YouTube ™ platformunda paylasilan videolarin
saglik profesyoneli olan ve olmayan bir¢ok kullanici
Uzerinde oldukga etkili oldugu bilinmektedir.'”:'82¢ By
sebeple iceriklerin sayisindan ziyade dogru bilgiyi
uygun kalitede vermesi 6nemlidir.

Literatirde TN ile ilgili Ttrkge videolarin icerik ana-
lizini degerlendiren galismaya rastlaniimamis olup,
ayni konuda yapilmis Ingilizce videolarin analizini
degerlendiren sadece bir ¢calisma bulunmustur. Was-
sef ve ark.”, yaptiklari bu galismada YouTube™’da
incelemek Uzere TN ile ilgili 6 arama terimi segmis,
ilgi dizeyi ve toplam goérUntilenme sayisina goére
filtreleme yaparak her arama terimi icin en iyi 20 so-
nucu belirlemislerdir. Toplamda 120 video degerlen-
dirilmig; bunlarin 80’i ¢alismaya dahil edilirken, 40’1
calisma disi birakilmistir. Videolarin yiklenme kay-

naklarini, saglk profesyonelleri, saglikla ilgili olma-
yan profesyoneller, hastalar, sponsorlar ve digerleri
olarak bese ayirmiglardir. DISCERN skalasina gore
degerlendirdikleri videolarda saglik profesyonelleri
tarafindan yiiklenen videolarin daha yiksek kaliteye
sahip oldugu bildirmiglerdir.

Bizim c¢alismamizda da videolar yiklenme kayna-
gina gore bireysel saglik profesyonelleri, kurumsal
saglik profesyonelleri, bagimsiz kullanicilar ve saglik
web siteleri olmak Uzere kategorilere ayriimis, elde
edilen sonuca gore ylkleme kaynaginin az, orta ve
yiksek yararlilik diizeyine sahip videolar (zerine
etkisinin bulunmadigi saptanmistir.(p>0.05) Hasso-
na ve ark.>* ve Hegarty ve ark.2’nin yaptiklari ¢a-
lismada bizim ¢alismamiza benzer sekilde ylkleme
kaynagi ile video igeriginin yararlihik dizeyi arasinda
anlamli bir iligki olmadidi rapor etmiglerdir.

Calismamizda videolarin az, orta ve yiksek yararli
gruplardaki dagilimlari, Tablo 3’de verilen igerik de-
gerlendirme parametrelerinin varligi/yokluguna gore
yapimigtir. YUksek yararlilik gdsteren videolarin hep-
sinde 10 igerik parametresinin 8’inden bahsedildigi
gOrulmistar. Etiyolojik faktorler, semptomlar, ayirici
tani, anatomi, gorsellik, medikal tedavi (karbamaze-
pin, baklofen, gabapentin...vb), cerrahi tedavi (mik-
rovaskiler dekompresyon, radyofrekans ablasyon,
balon kompresyon....vb.) ve hastalarin yagam kalite-
leri Uzerine etkisi ile ilgili bilgilendirmelerin yapildigi
g6zlenmistir. Orta yararlilik gosteren videolarda bu
oran biraz daha dusik bulunmus ama buylk bir ¢o-
dgunlugunda bilgilendirme yapildigi saptanmistir. Az
yararlihk gdsteren videolarda yukarida bahsedilen
icerik paremetrelerinden en ¢ok semptomdan bah-
sedilmis, diger parametreler ile ilgili bilgi orta ve ¢ok
yararlihk gosteren videolara gore olduk¢a az oranda
bahsedilmistir. Az yararli videolarda tamamlayici te-
davilerden (akupunktur, hipnoz, bitkisel kirler...vb.)
daha ¢ok bahsedilmisg, orta ve ¢ok yararli videolarda
ise oldukca az bahsedilmis veya hi¢ bahsedilmemis-
tir. TN’nin prognozu ile ilgili bilgi sirasiyla en ¢ok orta
yararl videolarda bahsedilmis, sonra ¢ok yararli ve
az yararh videolarda daha az bahsedilmistir.

Lena ve Dindaroglu' ve Gas ve ark."*, yaptiklar
calismada video siresi uzun olan videolarin kisa
videolara gore daha fazla ilgi ¢ektigini ifade etmis-
lerdir. izleyicilerde, uzun siireli videolarda daha fazla
bilgilendirici igcerik bulundugu algisinin olustugunu
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ve bu sebeple de izlenme sayilarinin arttigini bil-
dirmislerdir. Calismamizda da video suresi, gorin-
tilenme sayisi ve bedenme sayisi ile pozitif yonde
korelasyon gostermektedir.

Ancak Gulve ve ark.?” ise videolarin siiresi uzadikca
izleyicilerin ilgilerini kaybetmeye basladiklarini rapor
etmiglerdir. Rachmawati ve ark.? yaptiklari galisma-
da 6 dakikaya kadar video suresi bulunan igerikle-
rin daha yuksek gorinurlige sahip oldugunu ancak
popdlerliklerinin 6 dk fazla olan videolardan daha az
oldugunu bildirmislerdir. Ayrica uzun videolarin daha
kaliteli igerikleri sahip oldugunu buna bagl olarak da
daha popliler olduklarini belirtmiglerdir.

Calismamizda goéruntilenme sayisi ile video sliresi
ve begenme sayisi arasinda pozitif ydnde bir kore-
lasyon oldugu saptanmasina ragmen toplam skor
agisindan korele olmadidi gézlenmis ve istatistiksel
acidan anlaml bulunmamistir. Ayrica populer bir
mecrada yayinlanan, genis kitlelere ulasan ve yuk-
sek goruntulenme sayilarina sahip olan videolar ve
hastalarin kisisel deneyimlerini anlattigi videolar ne
kadar uzun yayinlamis ve izlenirse izlenmis olsunlar
goérintilenme sayisinin videolarin ylksek yararlili-
d1 uzerine bir etkisinin olmadigi istatistiksel olarak
da gosterilmistir. Bu durum izleyicilerin videolarin
dogrulugu ve guvenilirligi acisindan farkindaliklari-
nin disuk oldugunu goésterdidi gibi, izleyicilerin bu
tarz videolardaki deneyimleri dinleyerek benzer si-
kayetleri duymak ve baska hastalarin izledikleri yol
ve siregle ilgili bilgi sahibi olmak izleyicilerin ilgisini
cekmektedir.’®?* Ancak internet ve sosyal medya
araciligiyla elde edilen bilgilerin dogrulugunu belirle-
mek kullanicilar agisindan oldukga gugtur. Calisma-
mizda da gorintilenme sayisinin videolarin ylksek
yararlihgi Gzerine bir etkisinin olmadidi gosterilmistir.

Ventola ve ark.'® yaptiklari ¢alismada, iyi kalitedeki
videolarin daha ylUksek gorunurlige ve populerlige
sahip olduklarini bildirmislerdir. Kullaniglihgi ve gu-
venilirligi daha iyi olan videolarin daha yiiksek go-
rinurlige sahip olsa da populerlik agisindan daha
disUk oldugunu ifade etmislerdir. Sonug¢ olarak
YouTube™ kullanicilarinin bu tarz videolari izlemeyi
kullanishilik ve guvenilirlikten bagimsiz olarak sectik-
lerini rapor etmislerdir.

Calismamizda begenme sayisi ile video slresi, go-
rintllenme sayisi ve toplam skor arasinda pozitif

yonde bir korelasyon oldugu saptanmis olup, ista-
tistiksel agidan anlamli bulunmustur. Yapilan c¢alig-
malarda video slresinin ve begeninin artmasi izle-
yicilerin mevcut sikayetleri ile ilgili daha fazla bilgi
alabilecegi beklentisinden kaynaklandigi dusunul-
mektedir."”?” Ancak saglik profesyoneli olmayan kisi-
ler tarafindan yuklenen videolarin ¢ogunlukla hasta
deneyimlerini icerdigi ve bu videolarin diger yikleme
kaynaklarina gore daha fazla yaniltici iceriklere sa-
hip olabilecegi yapilan galismalarda belirtilmistir.2°

Toplam skor ile video suresi ve begenme sayisi ara-
sinda pozitif ydnde bir korelasyon oldugu saptanma-
sina ragmen goruntilenme sayisi agisindan korele
olmadigi gézlenmis ve istatistiksel agidan anlamli
bulunmamistir. Bu durum goériintilenme sayisinin
video yararlihk Uzerine bir etkisi olmadigini goster-
mektedir.

Calismamizda degerlendirmeye alinan videolarin
neredeyse yarisi (%47) bireysel ve kurumsal saglk
profesyonelleri tarafindan yiklendigi sonucuna ula-
stimigtir. Bu durum, bilgilerin gtvenilirligi agisindan
olumlu bir veri oldugu dusindimis, ancak geride
kalan diger videolarin yuklenis amaci, reklam icerip
icermemesi, dogru olmayan veya test edilmemis bil-
gileri gergcekmis gibi sunulabilmesi sebebiyle kontrol
edilmesi acisindan olumsuz yonleri bulunmaktadir.
Ayrica video yukleme kaynaklarinin dagihmi, daha
Once farkh saglik konularinda yapilmis bircok calis-
manin bulgulariyla benzerlik gostermektedir.'®14.2°
Sasirtict olmayan bir sekilde, bireysel ve kurumsal
saglik profesyonelleri tarafindan yiklenen videolarin
yararhlik diizeylerinin daha iyi oldugu saptanmistir.”
Bunun nedeni, bireysel ve kurumsal saglk profesyo-
nellerinin mevcut konu ile ilgili uzmanlagmis olmasi,
dogru bilgiye sahip olmalari ve bir videoda konus-
madan once bir konu hakkinda kapsamli arastirma
yapma olasiliklarinin daha yuksek olmasidir. Birey-
sel ve kurumsal saglik profesyonellerinin tibbi kav-
ramlari hastalara gunliuk pratigin bir parcasi olarak
tarafsiz bir sekilde agiklama konusunda daha fazla
deneyime sahip olmasi, hastalarin ilgili videolardan
yararlanma dizeyinin artmasini saglayacaktir.

Bu calismanin birka¢ temel sinirlilik icermesi sebe-
biyle agiklanan bulgular, bu sinirhliklar akilda tutu-
larak yorumlanmalidir. YouTube™ algoritmasinda
alaka duzeyine gore sonuglar, dahili metrikleri de-
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gistikgce (anahtar kelime sec¢imi, kullanici ilgi alani,
video izleme sireleri vb.) video sonuglari da degis-
ken bir yapi géstermekte ve bu dinamik bir slrecte
yuklenen-silinen bir platform olarak calismaktadir.
Dolayisiyla ¢alisma sonuglari bu dinamik surecten
etkilenebilmektedirler.?? Calismaya sadece Turkge
videolarin dahil edilmis olmasi sinirhliklardan birisi-
dir ve farkli dillerin galismaya dahil edilmesi ¢calisma
sonuglarini etkileyecektir. Ancak videolarin hitap et-
tigi kitlenin kendi ana dilinde bilgi almak isteyecegi
disundldugine, caligmanin guvenilirligini hitap ettigi
kitle ile 6lcebilmesi igin faydali olacaktir.

SONUC

YouTube™ videolari TN hastalarinin tani ve teda-
vi sureclerinde etkili bir bilgilendirme araci olabilir.
Ancak hekimlere ve saglk kurumlarina ait web si-
telerinin TN’ye yonelik bilgilendirici iceriklerini You-
Tube™ platformunda profesyonelce hazirlamasi ile
hastalarin daha dogru ve guvenilir bilgiye ulasmasini
saglayacaktir. Genel olarak YouTube™, TN hakkin-
da nispeten zayIf bir bilgi kaynagidir. Hastalar icin ta-
nisi konulana kadar ¢ok buyuk problem olan TN’nin
tani ve tedavi yontemlerine dis hekimleri, nérolog,
beyin cerrahisi, algoloji bélumleri ve Universiteler
tarafindan bilgilendirici ve egitici igerikler Uretiimesi
ile mevcut platformun kalitesini arttiracagi gibi has-
talarin daha dogru ve guvenilir bilgiye ulasmasini
saglayacaktir.
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Ozgln Arastirma Makalesi

Pit ve Fissiir Ortiiciiler ile ilgili Tiirkge YouTube™
Iceriklerinin Kalitesinin Degerlendirilmesi

Dilan Altun’

, Merve Ozdemir?([), Beste Ozgiir®

OZET

Amag: Bu calismanin amaci, YouTube™da bulunan “pit
ve fisslir ortuct” konulu Turkge videolarin bilgi iceriklerinin
degerlendiriimesidir.

Gereg ve Yontem: YouTube™'da “pit ve fisslr ortlicli” anahtar
kelimeleri kullanilarak Tirkge arama yapilarak erisilen ilk 200
video degerlendirmeye alinmistir. Videolar Kiiresel Kalite Olgegi
Skalasi (GQS), Bilgi Guvenilirligi Skalasi (DISCERN) ve Amerikan
Cocuk Dis Hekimligi Akademisi'nin (AAPD) kriterleri dikkate
alinarak arastirmacilar tarafindan olusturulan bir bilgi kapsami
skalasina gore deg@erlendirilmistir.

Bulgular: 200 videonun 68’i degerlendirme kriterlerine uygun
bulunarak analiz edilmistir. Cohen’in kappa katsayisina goére
degerleyici i¢i tutarhhk mikemmele yakindir (k=0.86-0.96).
Videolarin ortalama GQS skoru 1.6 (+0.7), ortalama DISCERN
skoru 2 (£1.1) ve ortalama bilgi kapsami degerlendirme skoru 1.8
(x1.2)'dir. GQS skoru orta kalite diizeyinde olan videolarin siresi,
disuk kalite ve dusuk-orta kalite diizeyindeki videolardan anlamh
derecede daha yuksek bulunmustur (p<0.05). Video igeriginde
“proseduir/uygulama yontemi” ile ilgili bilgi veren videolarin
izlenme orani vermeyenlere gore (p=0.022) ve “prognoz ve
kalicilik” konusunu igeren videolarin izlenme orani igermeyenlere
g0re anlamh duzeyde yuksektir (p=0.045).

Sonug: YouTube™'da “pit ve fissur ortlici” konulu Turkge igerik
sayisi oldukca az, igerik kalitesi ise yetersizdir. Dis hekimleri,
hastalarin dogru bilgiye ulasabilmeleri icin profesyonel kaynaklar
o6nermelidir.

Anahtar Kelimeler: Cocuk dis hekimligi; Pit ve fissir oOrtlcu;
Sosyal medya

Makale gonderilis tarihi: 29.09.2023; Yayina kabul tarihi: 6.03.2024
iletisim: Dt. Dilan Altun

ABSTRACT

Aim: The aim of this study was to evaluate the content of the
videos on ‘pit-and-fissure sealants’ in Turkish on YouTube™

Material and Methods: The first 200 videos accessed by
searching YouTube in Turkish with the keywords “pit and fissure
sealant” were evaluated. The videos were evaluated according to
the Global Quality Scale (GQS), Reliability Scale (DISCERN), and
another scale that were created by the researchers considering
the guidelines of the American Academy of Pediatric Dentistry
(AAPD).

Results: Considering the inclusion criteria, 68 videos were
analyzed. Cohen’s kappa coefficient illustrated almost perfect
intra-rater reliability(x=0.86-0.96). The mean GQS score of the
videos was 1.6(+0.7), DISCERN score was 2(+1.1) and the AAPD
information evaluation score was 1.8(%1.2). Videos with medium-
quality GQS scores were significantly longer than videos with
low-quality or medium-low-quality GQS scores (p<0.05). Videos
including information about “procedure/application method” and
“prognosis and permanence” had significantly higher viewing rate
than others (p=0.022 and p=0.045, respectively).

Conclusion: The number of Turkish contents on “pit-and-
fissure sealant” on YouTube was quite low, and the quality of the
content was insufficient. Dental professionals should recommend
professional resources to patients for accessing scientific
information.

Keywords: Pediatric dentistry; Pit and fissure sealant; Social
media
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GiRiS

Son yillarda ¢urik mekanizmasinin daha iyi anla-
silmasi, koruyucu dis hekimligi uygulamalarinin ge-
lismesi ve ailelerin agiz sagligi hakkinda farkindali-
ginin artmasi sonucunda gelismekte olan Ulkelerde
clrlik insidansinda azalma gorilmektedir.' Ancak
diz yuzeylerden farkh olarak pit ve fissurlerin ula-
silmasi zor ylzey yapilari mekanik olarak temizlen-
melerini zorlastirmaktadir. Bu durum plak ve bakteri
adezyonunu kolaylastirarak ¢irik olusumuna katki
saglamaktadir.2 Florlir uygulamasi, plak kontroli
veya diyetin dizenlenmesi ¢lrik prevelansinin azal-
tilmasinda etkili olmaktadir. Flortrler diz yuzeyler-
deki curukleri 6nlemede oldukga etkili yaklagimlar
olmakla beraber, okluzal yluzeyde yeterli korumayi
saglayamazlar.® Bu nedenle, koruyucu dis hekimli-
gi uygulamalarinin en énemlilerinden biri olan pit ve
fissUr ortlcller, sit ve daimi dislerde daha retantif
olan boélgelerde ¢urik lezyonlarini dnlemek amaciy-
la yaklasik 50 yildir kullaniimaktadir.* Pit ve fissir
ortlculer anestezi ihtiyaci olmadan, agrisiz sekilde,
kisa bir prosedirle uygulanabilen koruyucu prose-
dirler arasinda yer alir ve egitim almis dis hekimleri
tarafindan uygulanmasi gerekir.® Tedavinin etkinligi
dogru uygulama, nem kontrold, dizenli kontroller ve
gerektiginde eksik alanlarin tekrar értilmesi ile artti-
rilabilmektedir.®

Sosyal medya, glnimizde internet kullaniminin
yayginlagmasi ve bilgiye erisim kolayhdi nedeniyle
en sik kullanilan bilgi kaynaklarindan birisi haline
gelmistir. Saghk alaninda da benzer bir yaklagsim
izlenmekte ve saglik bilgilerine erisim amaciyla in-
ternet siklikla kullaniimaktadir.” Dinyada en ¢ok
kullanilan ikinci web sitesi olan YouTube™ (www.
youtube.com) kolay ulasilabilir bir video paylagim
platformudur. Kullanicilar Ucretsiz gorintileme ve
yiukleme yapabilmekte, ayrica ylkleme kaynaklari
ve diger izleyiciler ile iletigim kurabilmektedir.® You-
Tube™, video paylasimi 6ncesi herhangi bir kontrol
mekanizmasina sahip degildir. Bu nedenle hizli ve
kolay ulasilan bu bilgilerin kalitesi ve dogrulugu bu-
yik bir endise konusu olmaktadir.® Dogru ve faydali
bilgilerin yaninda yanhs bilgilerle siklikla kargilasil-
makta ve bu durum bireylerin dogru olmayan fikirleri
benimsemesine neden olmaktadir. YouTube™ plat-
formunda yer alan gesitli hastalik ve tedavi segenek-
leri ile ilgili saglk alanindaki videolarin degerlendiril-
digi calismalarda, video igeriklerinin guvenilirligi ve
dogrulugu hakkindaki endiseler bildiriimektedir.-12

Fissir ortlcller ebeveynler tarafindan olduk¢a me-
rak edilen koruyucu tedavi se¢enekleri arasindadir.
Literatirde, YouTube™daki fisslr orticuler ile ilgili
Tarkge videolari degerlendiren tek bir galismada
mevcuttur.”® Ancak bu calismada arastirmacinin
yeni gelistirdigi bir Olgek ile videolarin yararlihgi
degerlendirilmistir. Calismamizin amaci ise YouTu-
be™da bulunan “pit ve fiss(ir 6rtlici” konulu Tirkce
videolarin bilgi igeriginin kalitesi ve dogrulugunun
degerlendiriimesidir.

GEREG VE YONTEM

Bu tanimlayici galisma kamuya agik internet verileri
kullanilarak gegeklestirildiginden etik kurul onayina
ihtiyagc duyulmamistir. Google Trends hizmeti kulla-
nilarak “fissir értticu”, “fisslr sealant”, “pit ve fiss-
sur orticd” ve “fissur orticl uygulamalar” terimleri
karsilastiriimis ve en yaygin/poptler olarak kullani-
lan terimin “fissur 6rtict” oldugu belirlenmistir (Go-
ogle Trends, 2021, Alphabet, ABD - https://trends.
google.com). 23 Aralik 2022°de YouTube’da (www.
youtube.com) “fisstr 6rtiici” anahtar kelimesi kul-
lanilarak herhangi bir filtreleme islemi yapilmadan
arama yapilmis ve arama sonuglari farkh glnlerde
degisebilecedinden kaynak bulucular (URL) yedek-
lenmigtir. Literatlrdeki benzer arastirmalar kulla-
nicilarin %95’inin ilk bes sayfadan sonra aramaya
devam etmedigi bildiriimis'? ve siklkla ilk 60-200
videoya odaklanildidi ifade edilmigtir." Bu nedenle
mevcut ¢alismada ilk 200 video degerlendirmeye
alinmistir. Fisslr 6rtlch ile ilgili olmayan (n=100,
%50.0), 15 dakikadan uzun siiren (n=7, %3.5), ayni
icerigin tekrar yer aldigi (n=1, %0.5), sesli aciklama
bulunmayan (n=20, %10) veya aciklamasi Tlrkce
olmayan (n=4, %2) video ¢alisma disi birakilmistir.
Dahil edilme kriterlerine uyan 68 videonun igerikleri
iki gocuk dis hekimi (DA, MO) tarafindan ayri ayri
degerlendirilerek skorlari kaydedilmistir. iki arastir-
macinin farkli skorlar vermesi durumunda videolar
literatlr taramasi yapilarak tekrar degerlendirilmis
ve nihai konsensus saglanmistir. Degerleyici igi tu-
tarliigin belirlenmesi igin ilk incelemeden bir hafta
sonra videolarin %20’si rastgele secilmis ve tekrar
skorlanmistir.

Calismaya dahil edilen videolar agagidaki paramet-
reler agisindan deg@erlendirilmistir; video suresi (da-
kika), yuklenmenin lzerinden gegen zaman (gin),
videolari ylkleyen kaynak (bireysel-mesledi belli
degil, dig hekimi, saglk bilgilendirme web siteleri,
Universite), izlenme sayisi, yorum sayisi, begenilme
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ve begdenilmeme sayilari. Videolarin etkilesim indek-
si [(begenilme sayisi-bedenilmeme sayisi) / izlenme
sayisi X %100] ve izlenme orani (izlenme sayisi /
yuklenmenin Uzerinden gegen gun x %100) hesap-
lanmistir.’? Videolarda yer alan bilgilerin gtvenilirligi
ve eksiksizligi DISCERN 6lgeginden uyarlanan bes
sorudan olusan bir skala ile degerlendirilmistir (Evet:
1 puan, Hayir: 0 puan) (Tablo 1)."%'s Arastirmada vi-
deonun akigini, kalitesini ve online bilgi arayan kisi-
ler icin egitimsel yararliigini belirlemek icin kullani-
lan bir diger bes puanlk indeks ise “Kuresel Kalite
Skalasi (GQS)’dir (Dusuk kalite:1 puan, Mikemmel
kalite:5 puan) (Tablo 1).'® Ek olarak, video igeriginin
kapsaminin incelenmesi icin Amerikan Cocuk Dis
Hekimligi Akademisi'nin (AAPD) rehberi ve benzer
calismalar 1siginda parametreler (tedavinin tanimi,
endikasyon, kontraendikasyon, avantaj, uygulama
yontemi, komplikasyon, prognoz/kalicilik, maliyet)

belirlenmis ve her evet yaniti i¢in bir puan verilmis-
tir. 1718

Calismaya ait veriler Microsoft Excel programina
kaydedilmig, tim istatistiksel analizler SPSS (Ver.
20.0, IBM Inc., Armonk, ABD) programi kullanilarak
%95 gliven dizeyinde yapilmistir. Calismada ka-
tegorik degdiskenlere iligkin frekans dagilimi, nicel
degiskenlere iligkin tanimlayici istatistikler (ortala-
ma, standart sapma, median, minimum-maksimum)
verilmigtir. Verilerin normal dagilima uygunlugu
Kolmogrov Smirnov testi ile incelenmistir. Gruplar
arasindaki karsilastirmalar icin Mann Whitney U

Maaliyet
Prognoz ve Kalicilik
Komplikasyon

Prosediir/Uygulama Y 6ntemi

Avantaj 9%55.9
Kontraendikasyon
Endikasyon %61.8
Tanimlama %29.4

0% 10% 20% 30%

Haywr

ve Kruskal Wallis analizleri kullaniimistir. Etkilesim
indeksi ve izlenme oraninin videolarin nicel 6zellik-
leri ile iliskisi Spearman korelasyon analizi ile aras-
tinilmistir. Degerleyici ici tutarlihgin belirlenmesi igin
kappa korelasyon katsayisi kullanilmistir. istatistik-
sel anlamllik diizeyi p<0.05 olarak kabul edilmistir.

BULGULAR

Cohen’in kappa katsayisina goére degerleyici igi
tutarlilgin mikemmele yakin oldugu goérdlmustur
(0.86-0.96). Video igeriginin kapsaminin degerlen-
diriimesinde kullanilan parametrelerin dagilimi Gra-
fik 1°de yer almaktadir. Videolarda en sik yer alan
parametrenin %70.4 ile “Tanimlama” oldugu bunu
%44 .1 ile “Avantajlar” parametresinin takip ettigi go-
rulmustir. Cok az sayida videoda pit ve fissur orta-
cu komplikasyonlari, tedavinin prognoz ve kalicilig
veya maliyetinden bahsedilmisken (sirasiyla %1.5,
%8.8 ve %2.9), tedavinin kontraendikasyonlari ile il-
gili agiklamaya higbir videoda yer verilmemistir.

Videolarda yer alan bilgilerin guvenirligi, kalitesi
ve kapsaminin farkh skalalara gére degerlendirme
skorlari Tablo 1’de verilmigtir. Videolarin DISCERN,
Kiresel Kalite Skalasi (GQS) ve video igeriginin kap-
sami degerlendirmelerine gére toplam skorlari belir-
lenmis ve ortalamalari sirasiyla 2 (£1.1), 1.6 (x0.7)
ve 1.8 (£1.2) olarak hesaplanmistir. Videolarin DIS-
CERN skorlari toplandiginda hicbir videonun “5”
(%0.0) skoru almadigi ve sadece iki videonun toplam
skorunun “4” (%5.8) oldugu belirlenmistir. “1”, “2” ve

%91.1 %2.9
%91.2 %8.8
%98.5 %1.5
%83.8 %16.2
%44.1
%100 %0
%38.2
%70.6

40% 50% 60% 70% 80% 90% 100%

Evet

Grafik 1. Video igeriginin kapsaminin degerlendiriimesinde kullanilan parametrelerin dagihmi
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“3” skoruna sahip videolarin sayisi ise sirasiyla 15
(%22.0), 22 (%32.1) ve 28 (%40.1)dir. GQS’e gore
verilen toplam skorlar, videolarin ¢ok buyuk kisminin
dusuk ve dusuk-orta kalitede oldugunu (%88.2), or-
ta-ylksek veya yuksek kalitede bilgi iceren herhangi
bir video bulunmadigini gdstermistir. Sekiz paramet-
re ile video igeriklerinin kapsami degerlendirildiginde
benzer sekilde yiksek kalitede bilgi igeren (toplam
skor: 6-8) higbir video olmadigi saptanmistir.

Video igeriginin kapsami toplam skoruna gére farkli
video 6zelliklerinin kargilastiriimasi Tablo 2’'de veril-
mistir. Orta seviye skoru (skor 3-5) alan videolarin
etkilesim indeksi ve izlenme orani, dusik seviye
skoru (skor 0-2) alan videolardan daha yuksektir
ancak higbir parametrede istatistiksel olarak anlamli
duzeyde farkhihk gorilmemistir (p>0.05). Youtube™
platformundaki pit ve fissur orticllerle ilgili Tirkce
videolar ortalama 1.21 (£1.05) dakika uzunlugunda-
dir ve ortalama 883.1 (+2109.4) kez izlenmistir.

Kuresel kalite skalasi (GQS) skorlari ile farkl video
Ozellikleri arasindaki iligki Kruskal Wallis Testi ile in-
celendiginde, GQS skoru ile video suresi ve video
iceriginin kapsami skoru arasinda anlamli dizeyde
iliski oldugu belirlenmistir (Tablo 3, p<0.05). Farklili-
gin hangi gruptan kaynaklandigini tespit etmek icin
yapilan TUKEY testi sonuglarina gére GQS skoru
orta kalite diizeyinde olan videolarin stresi, disik
kalite ve dusuk-orta kalite dizeyindeki videolardan;
disUk-orta kalite dizeyindeki videolarin siresi ise
dislk kalite dizeyindeki videolardan anlamh de-
recede daha yiksek bulunmustur (p<0.05). Video
iceriginin kapsami skorunun ortalamasi GQS skoru
orta kalite olan grupta dislk ve dislk-orta kalite
grubundan; GQS skoru digiik-orta kalite olan grupta
ise duslk kalite grubundan anlamli seviyede daha
yuksektir (p<0.05). GQS skoru arttikca begenilme
sayisl ve izlenme oraninin arttigi gorilmas olmak-
la beraber gruplar arasindaki fark istatistiksel olarak
anlamli bulunmamistir (p>0.05).

Tablo 1. Videolarin farkli skalalara gére degerlendirme sonuglari

Bilgi Giivenilirligi (DISCERN)

Tanim Skor n %
Amag net anlatilmis mi1? (Evet/Hayir) 1 46 67.6
Guvenilir bilgi kaynaklari kullaniimig mi? (Evet/Hayir) 1 60 88.2
Bilgi dengeli ve tarafsiz mi? (Evet/Hayir) 1 29 42.6
Hasta igin ek bilgi kaynaklari verilmis mi? (Evet/Hayir) 1 0.0
Belirsizlik olan durum/alanlardan bahsediyor mu? (Evet/Hayir) 1 2 29
Kiresel Kalite Skalasi (GQS)

Tanim Skor n %
DusUk kalite, zayif video akisi, cogu bilgi eksik, hastalar icin yararl degil 1 33 48.5
Genel olarak dusuk kalite ve zayif video akisi, bazi bilgiler paylasiimis ancak cogu 2 27 39.7
onemli baglik eksik, hastalar icin kullanimi ¢ok kisitlh

Orta kalite ve optimumun altinda video akisi, bazi 6nemli bilgiler yeterince 3 8 11.8
tartisilmis ancak digerlerini kapsamiyor, hastalari icin kismen yararli

lyi kalite ve genel olarak iyi video akigi, gogu ilgili bilgi paylasiimig ancak bazi 4 0 0.0
konulari kapsamiyor, hastalar icin yararl

Miikemmel kalite ve video akigi, hastalar icin ¢ok yararli 5 0 0.0
Video igeriginin Kapsami

Toplam Skor n %
0-2 (disuk seviye bilgi) 48 70.6
3-5 (orta seviye bilgi) 20 29.4
6-8 (yuksek seviye bilgi) 0 0.0
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Videolar yiikleme kaynagina goére gruplandirildigin-
da, %75.0'inin dis hekimleri, %19.2’sinin saglik bil-
gilendirme web siteleri, %2.9’unun Universiteler ve
%2.9’'unun ise bireysel kullanicilar tarafindan yuk-
lendigi gérilmustar. Universiteler tarafindan yiikle-
nen videolarin ortalama izlenme orani diger gruplara
gore daha yuksek bulunmakla birlikte videoyu yuk-
leyen kaynak ile etkilesim indeksi ve izlenme orani
degerleri arasinda istatistiksel olarak anlamli bir iligki
saptanmamistir (Tablo 4, p>0.05). izlenme oraninin
video iceriginin kapsamini degerlendiren sekiz pa-
rametreye gore degisimi incelendiginde, “prosedir/
uygulama yontemi” ile ilgili bilgi veren videolarin

izlenme orani vermeyenlere gore anlamli dizeyde
daha yiksek bulunmustur (p=0.022). Benzer sekil-
de “prognoz ve kalicilik” konusunu igeren videolarin
izlenme orani icermeyenlere gore anlaml dizeyde
yuksektir (p=0.045).

Etkilesim indeksi ve izlenme oranlarinin farkh video
Ozellikleri ile arasindaki iligki korelasyon analizi ile
incelendiginde, etkilesim indeksinin yorum sayisi ile
%28.4, begeni sayisi ile %36.3 dizeyinde; izlenme
oraninin ise izlenme sayisi ile %72.1, yorum sayisi
ile %47.2 duzeyinde pozitif yonli anlamli iligkisi ol-
dugu belirlenmistir (Tablo 5).

Tablo 4. Videolari yikleyen kaynaga goére etkilesim indeksi ve izlenme orani dagilimi

Etkilesim indeksi

izlenme Orani

Ot SS Min Max Median P Ot SS Min Max Median P
E:;ﬁy::girlnes'eg' 199 024 183 216  1.99 114.65 57.52 7397 15532 114.65
Dis hekimi 259 551 000 3250 077 116.55 312.74 0.97 1693.82 13.49
Saglik 0.455 0.291
bilgilendirme 026 034 000 099 0.0 33.23 4434 114 13073 1279
web siteleri
Universite 411 581 000 821  4.11 45332 597.09 31.11 87553 453.32

Ort: Ortalama, SS: Standart sapma, Min: Minimum, Max: Maksimum

Mann Whitney U Testi, *p<0.05 istatistiksel anlamlilik

Tablo 5. Farkh video 6zellikleri ile etkilesim indeksi
ve izlenme orani arasindaki korelasyon

izlenme

Etkilesim
Indeksi Orani
Video siiresi (dk) r -.0096 0.139
p 0.437 0.259
izlenme sayisi r -0.152 0.721"
p 0.215 0.000
Yorum sayisi r 0.284 0.472"
p 0.019 0.000
Begenilme sayisi r 0.363" 0.114
p 0.002 0.355
Begenilmeme sayisi r -0.073 0.101
p 0.553 0.414
Yiiklenmenin r 0.107 -.194
lizerinden gegen giin p 0.385 0.114

Spearman Korelasyon Analizi
p<0.05 istatistiksel anlamlilik

TARTISMA

internet ve YouTube™, saglikla ilgili birgok baghk
icin her yas grubundaki insanin siklikla basvurdu-
du bilgi kaynaklari arasinda yer almaktadir.” Genel
saglik ve dis hekimligi alaninda sayisiz konu ile il-
gili YouTube™ videolarinin igeriklerini degerlendiren
arastirmalar mevcutken, dis hekimligindeki baslica
koruyucu uygulamalar arasinda yer alan pit ve fissur
ortaculer ile ilgili Turkge videolarin incelendigi yal-
nizca bir ¢alisma bulunmaktadir. Bu ¢alismada ise
Merig" kendi gelistirdigi 6lgedi kullanarak videolarin
yararlihgini degerlendirmistir. Bu nedenle YouTu-
be™da bulunan “pit ve fisslr 6rtlici” konulu Tirkce
videolarin Kiiresel Kalite Olgegi Skalasi (GQS), Bilgi
Guvenilirligi Skalasi (DISCERN) ve Amerikan Cocuk
Dis Hekimligi Akademisi’'nin (AAPD) kriterleri dikka-
te alinarak olusturulan bilgi kapsami skalasina goére
bilgi iceriginin kalitesi ve dogrulugunun degerlendi-
rilmesi amaciyla mevcut arastirma protokoll olustu-
rulmustur.
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Meri¢'®in YouTube™ platformundaki Tirkce “fisslr
Ortucd” videolarini degerlendirdigi calismada vide-
olarin %19.56’sinin bireysel saglik profesyonelle-
ri, %54.34’Unin kurumsal saglk profesyonelleri,
%23.971’inin saghk web siteleri ve %2.17'sinin ba-
gimsiz kullanicilar tarafindan yuklendigi belirtiimig
ve izlenmeme orani en ylksek 2 videonun kurumsal
saglik profesyonelleri tarafindan yuklendigi bildiril-
mistir. Videoyu yukleyen kaynak ile videolarin yarar-
lik dizeyi arasinda ise istatistiksel olarak anlamli bir
iliski saptanmamustir. Ertlirk-Avunduk ve Delikan’in'®
YouTube™ platformunda yer alan ingilizce “pit ve fis-
sur ortlict” konulu videolari degerlendirdigi ¢calisma-
da, videolarin %66.4’Gnln dis hekimleri, (dentists/
specialists), %25.5'inin ise dental saglik ¢alisanlari
(dental care professionals) tarafindan yuklendigi
belirtirken; Yavuz ve ark.? inceledikleri “ortodonti”
icerikli videolarin %32.5’inin dis hekimleri tarafindan
yuklendigini bildirmistir. Calismamizda, degerlendiri-
len videolarin %75’i dis hekimleri tarafindan yuklen-
mistir ve Universiteler tarafindan yUklenen videolarin
izlenme orani, istatistiksel olarak anlamli olmamakla
birlikte, daha yiiksek bulunmustur (Tablo 4). Ertiirk-A-
vunduk ve Delikan'®, dis hekimleri tarafindan yikle-
nen videolarin izlenme oranlarinin diger kaynaklar-
dan yuklenen videolarin izlenme oranlarindan daha
yuksek oldugunu bildirmistir. Bu sonug saglik profes-
yonelleri tarafindan ylklenen videolarin daha fazla
ilgi gordigint distndirmektedir. Nason ve ark.?!
kok-kanal tedavisi hakkindaki YouTube™ videola-
rini degerlendirdikleri galismada, klinisyenler ve bi-
linmeyen kaynaklar tarafindan yuklenen videolarin
bilgi glvenilirligi (DISCERN) skorlarinin degiskenlik
gOsterdigi ancak klinisyen olmayan kisiler tarafindan
uretilen iceriklerin ise belirgin sekilde kotlu perfor-
mans gosterdigini bildirmistir.

Ertiirk-Avunduk ve Delikan'® dis hekimleri ve uzman-
lar digindaki kaynaklardan yuklenen videolarin daha
az bilgilendirici icerige sahip oldugu sonucuna var-
mistir. Degerlendirilen ingilizce videolarin %48.2’si
Klresel Kalite Skalasi (GQS)'na gére 2 skoru al-
mis ve dusuk kaliteye sahip olduklari belirlenmistir.
Calismamizda ise bu skoru alan videolarin orani
%39.7'dir. Birgok arastirma, YouTube™’da bulunan
saglkla ilgili iceriklerinin dusik kaliteye sahip ol-
dugunu bildirmektedir.'?22 Ertirk-Avunduk ve Deli-
kan’in'® degerlendirdigi 110 ingilizce videonun sade-

ce 10 tanesi “kontraendikasyon” bilgisi icermektedir.
Calismamizda ise degerlendirilen videolarin higbi-
risinde kontraendikasyon ile ilgili bilgiye rastlanma-
mistir (Grafik 1).

Ertirk-Avunduk ve Delikan'® video igeriginin kapsa-
mi ve GQS skorlarina gore yiksek diizeyde bilgilen-
dirici bulunan videolarin, istatistiksel olarak anlamli
dizeyde daha ylksek begenilme sayisina, etkilesim
indeksine, izlenme oranina ve video slresine sahip
oldugu sonucuna varmistir. Bu calismanin aksine
Ayranci ve ark.? video igerigi kapsami skoruna goére
dusuk kaliteli videolarin begenilme, begeniimeme
sayllari ve etkilesim indekslerini anlamli dizeyde
ylksek bulmustur. Meri¢' ise niteligi “yararli” olarak
puanlanan videolarin en ylksek izlenme sayisina ve
oranina sahip olmasina ragmen; en dusuk etkilesim
puanina sahip oldugunu bildirmistir. Mevcut calis-
mada, video igeriginin kapsami skoru orta seviye
olan videolarin etkilesim indeksi ve izlenme orani,
dislk seviye olan videolardan daha ylksek gortl-
mekle birlikte anlamli diizeyde bir farklihk bulunma-
mistir (Tablo 2). Diger yandan, GQS skoru arttikga
video suresi ve video igeriginin kapsami skorunun
anlamli diizeyde arttigi goriimustir (Tablo 3).

Calismamizda, Ertiirk-Avunduk ve Delikan’'in'® so-
nuglarina benzer sekilde degerlendirilen videolarin
hicbiri GQS indeksine gbre 5 skorunu alamamistir.
Bircok calismada yuksek kaliteye sahip videolarin
daha uzun sureye, daha ylksek izlenme oranina ve
etkilesim indeksine sahip oldugunu bildirilmektedir.
2425 Benzer sekilde galismamizda, GQS skoru ile vi-
deo slresi ve video igeriginin kapsami skoru arasinda
anlamli dizeyde iligki oldugu belirlenmistir (Tablo 3).
Ayrica etkilesim indeksinin yorum sayisi ve begeni
sayisli ile izlenme oraninin ise izlenme sayisi ve yo-
rum sayisi ile pozitif yonlt anlamli iligkisi oldugu go-
rilmustir (Tablo 5). Merig™ izlenme sayisi, izienme
orani, etkilesim indeksi ve yararllik skoru arasinda
istatistiksel olarak anlamh bir iligski olmadigini bildir-
mistir. Ertiirk-Avunduk ve Delikan' etkilesim indeksi
ile video siiresi arasinda pozitif yonli bir iliski oldugu
sonucuna varmistir. Dider taraftan Yavuz ve ark.?
ise kisa sureli videolarin daha sik izlendigini bildir-
mistir. Ertlirk-Avunduk ve Delikan'® etkilesim indeksi
ile videonun yuklenmesinin Gzerinden gegen zaman
arasinda negatif yonlu bir iliski oldugu sonucuna
varmistir. Bu bulgu Nason ve ark.?' gegmis tarihli
videolarin daha fazla izlenmesi gerektigi argimani
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ile celismektedir. Calismamizda ise etkilesim indeksi
ile videonun yuklenmesinin Uzerinden gecen zaman
arasinda pozitif veya negatif bir iligki bulunmamistir
(Tablo 5).

Gunumuzde video tabanli kaynaklarin degerlendiril-
mesi i¢in uluslararasi olarak onaylanmis bir yéntem
yoktur.”s Calismamizda kullanilan GQS sistemi, sag-
lik alanindaki web sitelerinin ve videolarin egitim ka-
litesini spesifik olmayan bir sekilde degerlendirmek
icin tercih edilmektedir.26 Bununla birlikte birgok ¢a-
lismada kullanicilarin etkilesimlerini élgmek igin kul-
lanilan izlenme orani ve etkilesim indeksi videolarin
yararhlik dizeyini degerlendirmek i¢in incelenmigtir.
Yapilan degerlendirme sibjektif bir yaklagim olarak
gérilse de video igeriginin kalitesi hakkinda bilgi
verme agcisindan oldukga etkili bir yontem olarak
gorilmektedir.2® Mevcut ¢alismanin limitasyonlarin-
dan birisi, videolarin sadece dis hekimleri tarafindan
degerlendirilmesi olarak gorilebilir. Degerlendirmeyi
yapan dis hekimlerinin mevcut st dizey bilgileri g6z
onlne alindiginda, bu durum daha diistik DISCERN
skorlarinin verilmesine neden olmus olabilir. Bununla
birlikte, klinik bilgilerin dogrulugunu degerlendirmek
icin uzman gorisu ve bilgisi gereklidir. Gelecek galis-
malarda, arama terimlerinin belirlenmesine yardimci
olmak ve diger grubun temsil edilmesini saglamak
amaciyla meslekten olmayan bir kisinin degerlendir-
me grubuna dahil edilmesi dustnulebilir. DISCERN
Olgegi ilk olarak web sayfalarinda bulunan bilgilendi-
rici saglk metinleri igin tasarlanmigtir. Yaygin olarak
kabul gérmus bir skorlama yéntemi olmakla beraber,
degerlendirmenin kalitesini artirmak amaciyla modi-
fikasyonlara ihtiya¢ vardir. DISCERN o0lgeginde sa-
dece ana konuya odaklaniimasi ve genellikle konu-
nun riskleri/avantajlari gibi baslklarin nadiren dahil
edilmesi karsilasilan problemler arasindadir.

Calismamizda kullanilan tim degerlendirme yo6n-
temine gore, yuksek kaliteye sahip videolarin sayi-
sinin dusuk oldugu aciktir. Bu bulgu, énceki calis-
malara benzer sekilde YouTube™'un pit ve fissur
ortlcu prosedirt hakkinda yetersiz bilgi kaynaklari
sundugunu gostermektedir.”'® YouTube™’da bulu-
nan videolarin tim degerlendirme kriterlerini sagla-
masini beklemek gergekgi olmayan bir distincedir.
Degerlendirilen videolar ¢ogunlukla dogru bilgiler
icermekle beraber sunulan bilgilerin yeterliligi degis-
kenlik gdstermektedir.

SONUG

YouTube™, hastalar igin “pit ve fissir ortlculer”
de dahil olmak Uzere birgok saglik konusu hakkin-
da bir egitim kaynagi olarak kullanilabilir. Ancak bu
platformda yer alan videolarin paylasimi éncesin-
de herhangi bir kontrol mekanizmasi mevcut degil-
dir. YouTube™’da ylksek kaliteye sahip videolarin
uzmanlar tarafindan belirlenmesi ve gerekli gorul-
digunde hasta ve ailelere Onerilmesi proseduirin
algilanmasini kolaylastiracaktir. Dis hekimleri ve
saglik kurum ve kuruluglarinin paylasacadi ilgi gekici
ve ylUksek kaliteye sahip videolar, mevcut yaniltici
bilgileri azaltabilir ve hastalarin daha bilingli karar
vermesine katkida bunulabilir. YouTube™’da bulu-
nan videolarin arastirildigi ¢alismalar arastirmanin
yapildi§i zamana bagli degiskenlik gdstermektedir.
Mevcut ¢alismanin bulgularinin tim dénemleri kap-
samamasil, galismanin sinirlamasi olarak gorilebilir.
Gelecek dénemde yapilacak boylamsal calismalar
konu hakkinda daha dogru sonuglar elde edilmesine
yardimci olacaktir.
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Radiographic Assessment of Pulp Stone Prevalence in
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ABSTRACT

Aim: To evaluate the prevalence of pulp stones in patients
undergoing head and neck radiotherapy in comparison to healthy
subjects.

Material and Methods: Patient records retrieved from the
Gaziantep University Dentistry Faculty between the years
2014 and 2022 were selected. Panoramic images of oncologic
patients exposed to head and neck radiation, as well as healthy
subjects, were included in the study. Radiographies of patients
with complicated systemic conditions, edentulous patients, and
patients with full-mouth fixed bridges were excluded. The groups
were arranged as equivalent to each other in terms of age and
gender. The presence of pulp stones in the first and second molar
teeth of 124 (Group Radiotherapy (n=62) and Group Control
(n=62)) patients was radiographically assessed by two observers.
The Chi-square test was employed for statistical analysis of the
data.

Results: The ratio of pulp stones was found to be significantly
higher in the radiotherapy group (50%) (31) as compared to the
control group (19.3%) (12) (p<0.05).

Conclusion: Pulp stones are more common in patients exposed
to head and neck radiotherapy. lonized radiation therapy may
have induced calcification in the pulp space.

Keywords: Head and neck cancer; Panoramic radiograph; Pulp
calcification
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OZET

Amag: Bas-boyun radyoterapisi uygulanan hastalarda pulpa
tagl prevalansini saglikli bireylerle kargilastirmali olarak
degerlendirmek.

Gere¢ ve Yontem: Gaziantep Universitesi Dig Hekimligi
Fakultesi'nden 2014-2022 yillari arasinda alinan hasta kayitlar
secildi. Calismaya bas ve boyun radyasyonuna maruz kalan
onkolojik hastalarin yani sira saglklh bireylerin panoramik
gOruntuleri de dahil edildi. Sistemik rahatsizliklari olan hastalarin,
dissiz hastalarin ve tam agdiz sabit kdprili hastalarin radyografileri
calisma disi birakildi. Gruplar yas ve cinsiyet agisindan birbirine
denk olacak sekilde diizenlendi. 124 (Grup Radyoterapi (n=62)
ve Grup Kontrol (n=62)) hastanin birinci ve ikinci biyik azi
dislerindeki pulpa taslarinin varligi iki godzlemci tarafindan
radyografik olarak degerlendirildi. Verilerin istatistiksel analizinde
ki-kare testi kullanildi.

Bulgular: Pulpa tagi orani radyoterapi grubunda (%50) (31)
kontrol grubuna (%19,5) (12) gére anlamli olarak yiksek bulundu
(p<0.05).

Sonug: Pulpa taslar bas boyun radyoterapisine maruz kalan
hastalarda daha sik gériilmektedir. Iyonize radyasyon tedavisi
pulpa boslugunda kalsifikasyona neden olmus olabilir.

Anahtar Kelimeler: Bas ve boyun radyoterapisi; Panoramik
radyografi; Pulpa kalsifikasyonu
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INTRODUCTION

Pulp stones, defined as calcified formations, can oc-
cur in both healthy and diseased teeth." It can be
observed as free deposits as well as attached to or
embedded in the dentin, coronal pulp or root pulp.
Pulp stones can occur in many different sizes; how-
ever, stones below 200 microns cannot be seen in a
radiographic examination.?

The exact cause of pulp calcifications still remains
unknown.® However, few studies have argued that
some factors like aging, caries, dental procedures,
periodontal diseases, and epithelial residues in the
pulp tissue are associated with pulp stone forma-
tion.4®

Large-sized pulp stones in the pulp chamber may
pose challenges in root canal treatment by causing
an inability to enter the canal orifices with the instru-
ment and may also change the pulp anatomy. Spe-
cifically, adherent stones may deflect the tips of the
canal files in the wrong direction or block passage
through the canal.®

The meta-analytical study of Jannati ef al.” revealed
that pulp stones are seen in more than one-third of
the world’s population, mostly in women.

Calcium salts are continuously deposited in human
tissues, sometimes in an orderly manner and some-
times not. Usually, soft tissues like arteries, brain,
kidneys, lungs, and tooth pulp experience irregular
accumulation of calcium.?

A review of past studies examining the relationship
between pulp stone formation and systemic diseas-
es exposes some interesting findings. For example,
a relationship has been found between pulp stones
and kidney stones.® Furthermore, increased pulp
stone formation has been observed in patients with
carotid artery calcification and in patients diagnosed
with diabetes mellitus'®'" as compared to healthy in-
dividuals.

Head and neck cancer ranks high among malignan-
cies worldwide." It has been shown that radiother-
apy, which is a dominant cancer treatment, affects
pulpal sensitivity.'® As it is known, pulp tissue man-
ages the repair process against a certain irritation,
and long-term pulpal damage can lead to the forma-
tion of structures such as pulp stones.™ After exam-

ining the literature, it has been observed that there is
not enough information about the frequency of stone
formation in the pulp tissue of patients exposed to
head and neck radiotherapy. The aim of this study is
to determine the prevalence of pulp stones in cancer
patients treated with head-and-neck radiotherapy in
comparison to healthy individuals. The null hypoth-
esis of the study implies that the incidence of pulp
stones would be similar between the two groups.

MATERIAL AND METHODS

Conducting this research was deemed appropriate
by the Gaziantep University Clinic Research
Ethics Committee dated August 31, 2022 (no.
2022/301). Patient records retrieved from Gaziantep
University Dentistry Faculty between 2014 and
2022 for checking and dental treatment reasons
were selected in this retrospective study. Initially,
452 cancer patients’ images were extracted from
hospital records. Images of patients who received
radiotherapy for areas other than the head and neck,
patients with chronic morbidity such as diabetes
and cardiovascular and autoimmune diseases,
patients using medications such as antidepressants
and aspirin for a long time, patients with all their
teeth extracted, and patients with full-mouth fixed
bridges were excluded from the study. Squamous
cell carcinoma, olfactory neuroblastoma, malignant
melanoma, thyroid, larynx, pharynx, and lip
malignancies were among the cancer diagnoses in
the experimental group. Furthermore, by eliminating
patient images of poor quality, panoramic images of
a total of 62 patients, including 31 women and 31
men, were determined as the radiotherapy group.
Subsequently, a control group was constituted from
the radiographs of 62 healthy individuals, with gender
and age pair-matched. Radiopaque mass images
detected in the coronal pulp chamber of molar teeth
(excluding third molars) were described as pulp
stones and marked as present or absent (Figure 1).
All radiographic examinations were performed by
two endodontists, and each finding was recorded
after achieving interobserver consensus.

Statistical analysis

Fornumerical variables, mean and standard deviation
are provided, while frequency and percentage
analysis are provided for categorical variables in
the descriptive statistics of the study data. The Chi-
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Fig. 1. Panoramic radiograph of the pulp stone seen in the molar teeth of a patient in the radiotherapy group

squared test with Yates’ correction was performed to
examine significance of the proportions observed in
case and control groups. Analyses were performed
using the SPSS 22.0 software. A P value < 0.05 was
considered indicative of statistical significance.

RESULTS

The average age of the individuals in the experimen-
tal and control groups in the current study was 42.53
1 14.1 (Table 1). The proportion of pulp stones in the
radiotherapy group (50%) (31) was found to be sig-
nificantly higher than the control group (19.5%) (12)
(p<0.05) (Table 2).

Table 1. Mean age values and gender distribution in
the groups

Control Radiotherapy
Age (Mean * Sd) 4253 +14.1 4253141
Gender Male 31 (50) 31 (50)
n (%) Female 31 (50) 31 (50)

DISCUSSION

Pulp stones and pulpal sclerosis are calcifications
resembling the dentin structure within the pulp tis-
sue; however, the cause of their development has
not yet been clearly revealed. Pulp stones are of-
ten seen as an incidental finding on radiographs.
Although pulp stones smaller than 200 ym cannot
be detected radiologically, radiological methods are
often preferred in studies because they are less in-
vasive compared to histological methods.™ For this
reason, our study was carried out on images of pa-
tients whose panoramic radiographs were taken for
various dental reasons.

Treatment procedures for cancer patients include
chemotherapy, radiotherapy, and their combina-
tions. In our study, the prevalence of pulp stones
in patients who received radiotherapy in the head
and neck region was found to be significantly higher
than in healthy individuals who did not receive radio-
therapy, and the null hypothesis was rejected. It is

Table 2. Prevalence of pulp stone in study groups and chi-square test

Control Radiotherapy )
n (%) n (%) oS g
Pulp  Present 12 (19.35) 31(50)
11.535 0.001*
stone Apsent 50 (80.65) 31(50)

*p<0,05; Chi-squared test with Yates’ correction

492 ADQ Klinik Bilimler Dergisi
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known that ionizing radiation causes some changes
in orofacial tissues.” A few such changes include
complications such as mucositis, radiation caries,
bone necrosis, and trismus.® It has also been stated
that radiotherapy may affect the dental pulp. Some
researchers, as a result of their studies using elec-
tric pulp testing and cold sensitivity tests, stated that
the negative pulp response rate was higher in the
early days of exposure to radiotherapy.'”'® Consid-
ering some research outcomes regarding the loss of
pulp sensitivity after radiotherapy, it is thought that
the sensitivity of teeth in the center and near an ir-
radiated area tends to decrease.’ The reason for
this situation may be attributed to vascular changes
because Madani and colleagues emphasized that
teeth affected by radiation may exhibit significant
vascular occlusion.?® Additionally, in a study con-
ducted on rats, after 60 days of ionizing radiation
at different doses, pulp tissue was examined, and
tissue inflammation and occlusion in blood vessels
were detected in the group exposed to high doses.?’

The main matrix component of free pulp stones
has been identified as Type | collagen. Consider-
ing that most stones are fibrodentin, it is thought
that non-odontoblastic pulp cells are responsible for
collagen. Moreover, robust osteopontin immunos-
taining in the pulp stone’s peripheral zone indicated
that collagen originated from less differentiated pulp
cells and is essential to calcification. This is because
mature osteoblasts often express osteocalcin, and
osteopontin expression typically occurs before os-
teocalcin expression.?? These osteopontin immuno-
histochemistry results are parallel to those of urinary
stones and atherosclerotic plaques.?2* Another sig-
nificant factor in the formation of calcified foci inside
the necrotic area of breast tumors is the osteopon-
tin produced by macrophages.?® Considering these
findings, it becomes imperative to investigate the
effect of cancer disease on human metabolism in
the formation of calcifications such as pulp stones,
independent of radiotherapy.

As a result of Havelek et al.’s?® examination of irra-
diated cultures of dental pulp stem cells (DPSCs),
statistically higher volumes of Ca2+ accumulation
were observed as compared to the non-irradiated
control group, which can be considered a reason for
the higher rate of pulp stone formation in the patients
who are exposed to radiotherapy in our study. In the

same study, it was shown that in human dental pulp
stem cells (DPSCs), radiation-induced immature
DPSCs are differentiated into odontoblast and osteo-
blast categories. DPSCs located near blood vessels
respond via differentiation to odontoblast-like cells
that synthesize tubular dentin in vivo during injury.

Past studies have emphasized that irritation of the
pulp tissue as a result of surgical procedures, den-
tal caries, chronic irritants such as long-term wear
and erosion, periodontal problems, and traumatic
responses to orthodontic treatments may have a
harmful effect on the pulp.#?” Microorganisms that
cause tooth decay can cause irritation, damage to
the vascular wall of the pulp tissue, and the accu-
mulation of calcium salts in the tissue. In addition,
radiation caries, characterized by demineralization
in the cervical parts of the teeth and a brown and
black appearance on the incisal edges and tuber-
cle tips, is among the most frequently encountered
dental complications in patients receiving head and
neck radiotherapy, which occurs in the teeth.®? |n
our opinion, this effect can be considered a factor
that may induce pulp calcification in our study. Ran-
jitkar et al. stated that chronic pulp irritation may
cause pulp stone formation.™ In this sense, ionizing
radiation irritates the pulp tissue and promotes the
formation of pulp stones, which needs to be investi-
gated further.

Ciftcioglu et al.*® emphasized the relationship be-
tween nanobacteria and pulp stone formation in their
research.In future studies, one of the possible rea-
sons for the high rate of stones in our study group
may be determined by meticulously examining the
frequency of nanobacteria in cancer patients and
patients receiving head and neck radiotherapy and
their relationship with pulp stones in the same pa-
tients.

One of the limitations of our study is that since the
X-ray records were evaluated retrospectively, it could
not be determined whether these formations existed
before radiotherapy in patients with calcification in
the pulp chamber. For this reason, the current study
should be considered pioneering research, and the
X-ray findings must be compared before and after
radiotherapy in future research endeavors.

Regarding the second limitation, patients with head
and neck cancer may be subjected to chemotherapy
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and radiation therapy at the same time. As far as we
are aware, there is no scientific data demonstrating
the effect of chemotherapy alone on tooth pulp.™
This makes it challenging to assess the degree to
which chemotherapy influenced our results.

CONCLUSION

According to the current study’s findings, patients
undergoing head and neck radiation have a higher
incidence of pulp stones than healthy people. It is
suggested that before beginning root canal treat-
ment, patients undergoing head and neck radiation
therapy should have their teeth thoroughly inspected
for the presence of pulp stones.
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ABSTRACT

Aim: This study aimed to assess the presence of pulp stones
using cone-beam computed tomography (CBCT) and correlate
their prevalence with gender, age, dental arch, and side, tooth
type, and dental restoration in a group of Turkish patients.

Material and Methods: CBCT images of 148 patients were
randomly selected from the database retrospectively and 3910
teeth were examined. The associations of pulp stones with
gender, age, dental arch and side, tooth type, and presence of
dental restoration were evaluated.

Results: From the total of 148 patients, 69 were found to have
pulp stones present (46.6%), and pulp stones were detected in
230 (5.9%) of the 3910 examined teeth. The prevalence of pulp
stones was similar between the genders, ages, and arches. The
most pulp stones were seen in the first molars (21.0%) and then in
the second molars (12.8%) (p<0.05). In the maxilla and mandible,
the prevalence of pulp stone on the right sides was highest in the
first molars, followed by the second molars (p<0.05).

Conclusion: In a group of Turkish patients, the presence of pulp
stones was not found to be related to gender, age, or distribution
between maxillary and mandibular teeth. The first molars and
then the second molars on the right side showed the highest
occurrence of pulp stones. CBCT can serve as a highly effective
method for detecting pulp stones and assist in making decisions
during endodontic treatment.

Keywords: Cone-Beam Computed Tomography; Dental pulp
calcification; Pulp stones
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OZET

Amag: Bu calismanin amaci, bir grup Turk hastasinda pulpa
taslarinin varh@ini konik isinh bilgisayarli tomografi (KIBT)
kullanarak degerlendirmek ve prevalansini cinsiyet, yas, dis arki
ve sag -sol taraf, dis tipi ve dis restorasyonu ile iligkilendirmektir.

Gere¢ ve Yontem: 148 hastanin KIBT gérintlleri retrospektif
olarak veri tabanindan rastgele segilmis ve 3910 dis incelenmisgtir.
Pulpa taglarinin cinsiyet, yas, dis arki ve sag-sol taraf, dis tipi ve
dis restorasyonu varligi ile iligkileri degerlendirildi.

Bulgular: incelenen 148 disin 69'unda (%46.6) ve incelenen 3910
disin 230’unda (%5.9) pulpa tagl goriildu. Pulpa tasi prevalansi
cinsiyet, yas ve arklar arasinda benzerdi. Pulpa taslari en fazla
birinci azi diglerinde (%21.0), ardindan ikinci azi dislerinde
(%12.8) goruldu (p<0.05). Maksilla ve mandibulada sag tarafta
pulpa tagl prevalansi en fazla 1. azi dislerde olup, bunu 2. azi
disler takip etmektedir (p<0.05).

Sonug: Bir grup Turk hastada, pulpa taglarinin varliginin cinsiyet,
yas veya maksiller ve mandibular disler arasindaki dagilimla iligkili
olmadigi bulundu. Sag taraftaki birinci azi digleri ve ardindan
ikinci azi digleri en fazla pulpa tasi olusumunu géstermistir. KIBT,
pulpa taslarinin saptanmasinda oldukga etkili bir yéntem olabilir
ve endodontik tedavi sirasinda karar vermede yardimci olabilir.

Anahtar Kelimeler; Dental pulpa kalsifikasyonu; Konik-Isinli
Bilgisayarli Tomografi, Pulpa taslar
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INTRODUCTION

Pulp stones are mineralized aggregates that are
frequently encountered as discrete structures with-
in the dental pulp and have a higher prevalence in
posterior teeth. They are generally formed after a
trauma.' Homeostasis is a physiological process
that occurs in response to chemical or surgical in-
terventions. As a result of this process, dental pulp
tissue can produce dentin or osteodentin. Also, the
increased activity of pulp cells leads to the onset of
calcification in the pulp tissue.?

Advanced age, orthodontic treatment, and dental
transplantation are among the potential etiologic fac-
tors linked with pulp calcification development. Addi-
tionally, genetic predisposition is recognized as an
important factor in the development of pulp calcifica-
tions and is classified as idiopathic in etiology. The
high incidence of pulp stones is positively correlat-
ed with genetic disorders such as Van der Woude
syndrome, dentinogenesis imperfecta, and dentin
dysplasia.® When pulp stones are present, the color
of the crown appears yellowish, exhibiting reduced
translucency and a darker hue.* The presence of
pulp stones can lead to difficulties in performing
endodontic treatment. These challenges include po-
tential obstruction of the pulp chamber access due
to coronal calcification, restricted file access due to
radicular calcification, and potential obstruction of
a comprehensive endodontic treatment.® Recently,
an association has been established between pulp
calcifications and numerous systemic disorders
such as coronary artery disease, diabetes, renal
diseases, and autoimmune diseases. Furthermore,
researchers claim that pulp stone detection may be
a diagnostic marker for systemic disease.®” There-
fore, the detection of pulp calcification is of signifi-
cant importance, not only for dental procedures but
also because it can provide information about a pa-
tient’s systemic condition. Various chemical and me-
chanical techniques can be used to identify dental
pulp stones.®

To identify whether pulp stones are present, several
different radiographic techniques are employed, in-
cluding intraoral periapical, bitewing, and panoram-
ic radiography. Today, a method commonly used in
complex endodontic procedures for diagnostic pur-
poses is cone-beam computed tomography (CBCT).

An advantage of CBCT is its ability to provide a
comprehensive three-dimensional representation
covering all parts of the imaged object. CBCT offers
complementary data for diagnosis and treatment
planning.® Furthermore, compared to digital radio-
graphic techniques, CBCT has been described as a
highly sensitive diagnostic method for detecting pulp
stones.®

In the literature, researchers have demonstrated that
the prevalence of pulp stones can vary significantly
according to the population.’" Different ethnic and
geographical groups may account for these differ-
ences in prevalence.

In the current study, the aim was to identify the prev-
alence of pulp stones utilizing CBCT as well as to
explore potential associations among pulp stones
and tooth groups, tooth localization in addition to the
presence of dental restorations.

MATERIAL AND METHODS

Approval to conduct the study was obtained from
the Near East University Faculty of Medicine Ethical
Review Board (IRB/2019/73-908). The CBCT records
of 148 patients who received treatment at the Near
East University Dental Hospital between 2018 and
2019 were retrospectively reviewed. The patients
were divided into 4 groups according to quartiles;
18-23, 24-34, 35-46 and older than 47 years old.
Patients who were selected for the study had a mean
age of 36.6 years. In total, the evaluation of 3910
dental images in sagittal, coronal, and axial planes
was performed to examine the pulp chamber and
root canals to identify pulp stones (Figure 1). Of the
total patient population, 58.8% were male, and their
mean age was 36.7 years, while 41.2% were female,
who had a mean age of 36.4 years. CBCTs have
been obtained previously for various purposes such
as implant surgeries, orthodontics, or impacted teeth
evaluation. Exclusion criteria included individuals
under the age of 18 years with deep caries lesions,
crowns, and teeth showing root resorption, as well
as patients who had previously undergone root
canal procedures. The study group consisted of
individuals with fully developed permanent tooth
roots according to the inclusion criteria. CBCT
images were acquired using the Sirona Orthophos
XG 3D system (Bensheim, Germany) and the FOVs
employed in this research were 80 mm x 80 mm
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and 110 mm x 100 mm. Imaging parameters varied
between 60 and 90 kVp and 3 and 16 mA according
to the FOV. A voxel size of 0.08 mm and a scan
duration of 14 seconds were used. After images
had been acquired, the same software program was
utilized to determine whether pulp stones were
present in coronal, axial, and sagittal sections.

If it was determined that a radiopaque mass was
present within the pulp chamber, this was record-
ed as a pulp stone. Parameters recorded included

whether pulp stones and restorations were present,
as well as the position of the tooth within the mandib-
ular and maxillary arch. Furthermore, the teeth were
categorized into specific groups: mandibular molars,
maxillary molars, mandibular premolars, maxillary
premolars, mandibular canines, maxillary canines,
mandibular incisors, and maxillary incisors. The
presence (presence/absence) of pulp stones and
the evaluation of other parameters were performed
by two Oral and Maxillofacial Radiologists. Intraob-
server or interobserver variability was <5%.

Figure 1. Teeth with pulp stones on different sections of cone-beam computed tomography (CBCT). (a) Coronal CBCT section of

the maxillary first molar. (B) Sagittal CBCT section of maxillary premolars c) Axial CBCT section of incisors

Statistical analysis

Data were transferred to IBM SPSS Statistics ver-
sion 24 (SPSS, Chicago, IL, USA). In the process
of analyzing the data, Fisher’'s Exact tests with
cross-tabulations were employed to determine the
categorical distributions of the pulp stone in terms
of gender, age, and specific location within the jaw.

RESULTS

Of the total of 148 patients, 69 were found to have
pulp stones present (46.6%). When the distribution
of pulp stones by gender was analyzed, it was found
that 52.2% of women and 42.5% of men had pulp
stones. Differences between genders were not sta-
tistically significant (p>0.05) (Table 1).

498 ADQ Klinik Bilimler Dergisi

In Table 2, the distribution of pulp stones based on
age is presented. According to the findings, 26% of
individuals aged 18-23 years, 24% of individuals
aged 24-34 years, 24.7% of individuals aged 35-46
and 24.7% of individuals aged 47 years and older
had pulp stones. Consequently, differences in the
age-related distribution were not statistically signif-
icant (p>0.05).

CBCT was used in the examination of 3910 teeth
in total. It was determined that 230 of these teeth
(5.88%) had pulp stones. The distribution of pulp
stone according to the dental arch, side, and tooth
type is shown in Table 3. However, there was a sig-
nificant difference in the formation of pulp stones ac-
cording to tooth type. The highest prevalence was
observed in the first molars (21.0%), followed by the
second molars (12.8%) (p<0.05).
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Table 1. Distribution of patients with pulp stones by gender

No. of patients

No. of patients

Gender scanned With pulp stones P-value ®
Female 61 32 (52.2%)
Male 87 37 (42.5%) 0.233
Total 148 69 (46.6%)
a Fisher’s exact test
Table 2. Distribution of patients with pulp stones by age
Age
18-23 24-34 35-46 47 and more Total X2 df P-vale®
No n 24 20 18 18 80 1.586 3 0.663
Pulp Stone %  61.50% 55.60% 48.60% 50.00% 54.10%
Pulp n 15 16 19 18 68
Stone %  38.50% 44.40% 51.40% 50.00% 45.90%
Total n 39 36 37 36 148
aPearson Chi-Square
Table 3. Pulp stone distribution according to the dental arch, side, and tooth type
Variable Group No. of teeth No. of teeth with P
scanned pulp stones value 2
Maxilla 1897 113 (6.0%)
Dental Arch Mandibula 2013 117 (5.8%) 0.848
) Right 1939 128 (6.6%)
Side Left 1971 102 (5.2%) 0.058
Incisor 548 10 (1.8%)
Lateral Incisor 558 9 (1.6%)
Canine 570 22 (3.9%)
First premolar 521 11 (2.1%)
Tooth type Second premolar 471 16 (3.4%) <0.001
First molar 396 83 (21.0%)
Second molar 485 62 (12.8%)
Third molar 361 17 (4.7%)

a Fisher’s exact test

Restorative treatments existed in 54 teeth which
constituted approximately 23.5% of the overall sam-
ple of 230 teeth in which pulp stones were present.

The teeth in which the prevalence of pulp stones
was determined to be the highest were the maxil-
lary first molars, while the prevalence was slightly
lower in the second molars and the difference was
statistically significant (p<0.05). In terms of the side
of the maxilla, pulp stones were statistically signifi-
cantly more prevalent on the right in comparison to

the left (p<0.05). Similarly, concerning second mo-
lars, a statistically significant increase in pulp stone
formation was observed on the right side (p<0.05).
A dense pulp stone was observed on the right side
of the mandible. Regarding the first and second mo-
lars, pulp stones were more prevalent on the right
side than on the left side (p<0.05). However, when
all tooth groups were considered, the prevalence of
pulp stones in the teeth on the left and right sides
was not found to be statistically significantly different
(p>0.05). The relevant data are presented in Table 4.
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Table 4. Comparison of pulp stone distribution in teeth

Dentalach Side Tooth type Total
Incisor Lateral Canine First Second First Second Third p value ?
Incisor Premolar Premolar Molar Molar Molar
Pulp n 4 3 3 4 27 19 2 66
stone % 3.10% 2.30% 2.10% 3.30% 3.50% 26.00% 15.60% 2.40% 7.00%
Right <.001
© Total n 128 131 141 113 104 122 84 944
E teeth
g Pulp n 0 0 6 2 22 12 4 47
stone % 0.00% 0.00% 4.30% 0.80% 1.90% 21.00% 9.50% 4.40% 4.90%
Left <.001
Total n 129 135 138 108 105 126 90 953
teeth %
Pulp n 3 4 6 4 20 18 4 62
stone % 210% 2.70% 4.10% 2.20% 3.30% 21.50% 15.40% 4.40% 6.20%
Right <.001
Ko} Total n 145 146 145 122 93 117 91 995
H] teeth n
E Pulp % 3 2 7 6 14 13 7 55
= stone n 2.10% 1.40% 4.80% 2.10% 4.70% 14.90% 10.80% 7.30% 5.40%
Left <.001
Total n 146 146 146 128 94 120 96 1018
teeth n
Total teeth 3910

a Fisher’s exact test

DISCUSSION

In the current research, the prevalence of pulp
stones and their association with variables including
dental quadrant, dental arch, type of tooth, age, and
gender were assessed using a non-invasive meth-
od. Previous studies on pulp stones have been pre-
dominantly based on conventional radiography or
histologic examination.®'23 For the detection of pulp
stones, two-dimensional radiographs require a calci-
fied structure exceeding 200 um to be present, which
may cause the true prevalence of pulp stones to be
underestimated.'®'2 In addition, in these modalities,
the pulp stones can be hampered by the superposi-
tion of the alveolar bone. However, CBCT effectively
addresses the problem of superposed anatomical
structures and allows the capture of high-resolution
images in the axial, coronal, and sagittal planes.
Therefore, CBCT is emerging as an advantageous
imaging technique for determining whether pulp
stones are present.' Histologic analysis has proven
its reliability by revealing a significantly higher prev-
alence of pulp calcifications in dental specimens
compared with radiologic assessments. However, it
should be noted that histologic analysis may have

limitations in accurately identifying pulp stones. This
is especially true when only a limited number of sec-
tions are prepared for each specimen and the analy-
sis is performed only in vitro."®

Pulp stones are usually observed as an incidental
finding in radiography. Pulp stones can be detected
not only through radiographs taken before treatment
but also while performing root canal treatment. How-
ever, since 2-dimensional radiographs (panoramic,
periapical, or bite-wing) are currently used for the
diagnosis of teeth requiring root canal treatment if
a pulp stone is present in the tooth, it can be diag-
nosed before the dentist starts root canal treatment.
The use of radiographs to detect pulp stones is con-
sidered more advantageous for the dentist because
the treatment can be started with knowledge of the
pulp stone detected beforehand, thus ensuring that
any sudden complications are not encountered.
Upon identifying pulp stones through 2D radiograph-
ic methods, CBCT should be used for treatment
planning in complex endodontic procedures.®

In this study, CBCT imaging was used to examine
and evaluate the potential correlation between pulp
stones and various factors such as age, gender,
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dental arch and side, tooth type, and presence of
dental restorations. Furthermore, the use of CBCT
may be an effective method to reduce the limitations
associated with standard radiographs and histolog-
ic examination. CBCT is being increasingly utilized
in clinical practice for diagnostic purposes. By pro-
viding a three-dimensional representation, CBCT
allows dental practitioners to comprehend the rela-
tionships among the teeth, dental arches, and facial
skeletal structures.'0

In some previous studies and this study, although
pulp stones were more observed in females, there
was no statistically significant difference between
genders.'®41718 The higher prevalence observed
in these studies may be attributed to the fact that
females have an increased incidence of bruxism,
which results in the teeth becoming irritated in the
long term.

According to our findings, which are consistent
with previous studies’®'® no statistically significant
difference was observed in terms of the formation
of pulp stones according to age groups. However,
other studies in the literature have found that pulp
stones are more prevalent in the elderly.'”'® The dis-
parity between this finding of our research and past
studies could be because elderly patients were not
sufficiently represented in our sample, as only 12 pa-
tients (8%) were 60 years of age or older. Therefore,
this can be regarded as one of the study’s limitations.

The findings of this study indicate that the distri-
bution of pulp stones between the maxillary and
mandibular teeth and between right- and left-sid-
ed teeth was not statistically significantly different
when considering all tooth groups. Similar findings
were reported by Tassoker et al.'”, Gulsahi et al."®,
and al-Hadi Hamasha et al.?! for both maxillary and
mandibular arches. In these studies, no significant
difference was found regarding maxillary and man-
dibular teeth. However, some studies have shown
that the formation of pulp stones in the maxillary and
mandibular teeth occurred at a significantly different
rate.'®'820 Regarding the distinction between right-
and left-sided teeth, our findings are consistent with
those of Hsieh et al.’® and Colak et al.?° who report-
ed that the prevalence in right- and left-sided teeth
was not statistically significantly different. While one
study19 stated that pulp stones are more common

on the right side, other researchers suggested that
they are more common on the left side.?> This dif-
ference with our study may be because other studies
were conducted with a larger patient group.

In both dental arches, pulp stones had a higher prev-
alence in the upper first molars of 21.0% (p<0.05).
This observation concurs with the findings of previ-
ous researchers.'®82¢ This could be explained by
molar tooth size differences. Larger teeth exhibit
greater blood perfusion, facilitating the dental pulp
calcification process compared to smaller-sized
teeth.'® It has also been observed that molars tend to
erupt before premolars, leading to longer exposure
to degenerative factors or irritants.?

In the entire sample of 230 teeth with pulp stones, a
subset of 54 teeth were found to have restorations,
representing approximately 23.5% of the observed
cases. According to the findings reported above, the
conclusion can be made that the dental restorations
being present contribute to a higher incidence of pulp
stones. The results reported by Tassoker et al.” and
da Silva et al.”® support our findings regarding the
positive correlation between dental restorations and
the presence of restorations. It has been hypothe-
sized that the formation of pulp stones is influenced
by permanent irritations such as dental restorations,
dental caries, and atypical oral habits.?

CONCLUSION

In summary, no significant relationship was ob-
served between pulp stone formation and variables
such as gender, age, or distribution between max-
illary and mandibular teeth. The first molars on the
right side exhibited the highest prevalence of pulp
stones, followed by the second molars. As a result
of the high-resolution imaging capability of CBCT,
pulp stones can be more accurately detected, allow-
ing for the development of more effective strategies
in treatment planning and execution.
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Ozgln Arastirma Makalesi

COVID-19 Pandemisinin Dis Hekimligi Ogrencilerininde
Anksiyete Bozuklugu ve Kariyer Secimlerine Etkisinin

Degerlendirilmesi

Evaluation of the Impact of the COVID-19 Pandemic on
Anxiety Disorder and Career Choices in Dentistry
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OZET

Amag: Bu calismanin amaci COVID-19 pandemisinin dis
hekimligi 6grencilerinin anksiyete seviyelerine, kariyer tercihlerine
ve mezuniyet sonrasi uzmanlik planlarina etkisini aragtirmaktir.

Gere¢ ve Yontemler: COVID-19 pandemi ddneminde, dis
hekimligi meslegini tercih etmis Marmara Universitesi’nde égrenim
goOren 252 dis hekimligi 6grencisine sosyo-demografik bilgilerini,
dis hekimligi segme motivasyonlarini, mezuniyet sonrasi kariyer
planlarini ve Yaygin Anksiyete Bozuklugu (YAB-7) testini iceren 4
bélimden ve 42 sorudan olugan bir anket uygulanmistir. Ki-kare
testi ve Mann Whitney U testi kullanilarak kategorik degiskenler
arasindaki iligki degerlendirilmigtir.

Bulgular: Ogrencilerin YAB-7 testi ortalama skorlari 15.2+5.7 olup
kadinlar (16.2+5.2) ve erkekler (14.6+5.8) arasinda istatistiksel
olarak anlamli fark bulunmustur (p<0.001). Calismaya katilan
ogrencilerinin cogunlugu (%87.3) mezuniyet sonrasi uzmanlk
egitimi almay istediklerini belirtmistir. “Ortodonti” ve “Adiz, Dis
ve Cene Cerrahisi” uzmanlik alanlari 6grencilerin gelecekte
en cok tercih etmek istedikleri bélimler olmustur. Ogrencilerin
%95'i dis hekimlerinin COVID-19 enfeksiyonuna karsi yiksek
risk altinda oldugunu, %86’sI ise dental tedavilerin koruyucu
ekipmanlar nedeniyle daha zor bir hal aldigini disinmektedir.
1.sinif 6grencilerinin %24.6’s1, 2.sinif 6grencilerinin %49.2’si
bugtiin tercih sanslari olsa tekrar dis hekimligi fakiiltesini tercih
etmeyeceklerini belirtmiglerdir (p=0.001).

Sonug: meslek

secgimlerinden

Dis hekimligi  6grencilerinin  gogunlugu

pismanlik duymamaktadir. Ancak, pandemi
déneminde ciddi dizeyde anksiyete gelistigi tespit edilmistir.
Mevcut pandemi ve gelecekte meydana gelebilecek benzer
durumlarin etkisini karsilagtirmak igin egitim sistemlerinin ve

stratejilerinin reforme edilmesi gerekmektedir.

Anahtar Kelimeler: COVID-19; Dis Hekimligi Ogrencileri; Dis
Hekimligi Uzmanliklari; Kariyer secimi; YAB-7

Makale gonderilis tarihi: 30.04.2023; Yayina kabul tarihi: 25.06.2024
iletigim: Dr. Ogr. Uyesi. Ecem Akbeyaz Sivet

ABSTRACT

Aim: The aim of this study to investigate the effects of the
COVID-19 pandemic on the anxiety levels, career choices, and
post-graduation specialization plans of dental students.

Material and Methods: During the COVID-19 pandemic a
questionnaire consisting of four sections and 42 questions,
including socio-demographic information, motivations for
choosing dentistry, career plans after graduation, and the
Generalized Anxiety Disorder(GAD-7) test was administered
to 252 dental students studying at Marmara University. The
relationship between categorical variables was evaluated using
the Chi-Square test and Mann-Whitney U test.

Results: The mean GAD-7 test scores of the students were
15.245.7, with a statistically significant difference found between
females (16.2+5.2) and males(14.6+5.8) (p<0.001). The majority
of the participating students (87.3%) stated that they intend to
receive post-graduation specialization training. “Orthodontics” and
“Oral, Dental and Maxillofacial Surgery” were the most preferred
specialties for their future careers. 95% of the students believed
that dentists were at high risk for COVID-19 infection, and 86%
thought that dental treatments had become more challenging due
to the use of protective equipment.

Conclusion: The majority of dental students don’t regret their
career choices. However, it was determined that a significant level
of anxiety developed during the pandemic. In order to address
the impact of the current pandemic and similar future events,
education systems and strategies need to be reformed.

Keywords: Career Choice; COVID-19; Dentistry Education;
Dentistry Specialties; GAD-7
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GiRiS

Yeni tip koronavirisin (SARS-CoV-2) neden
oldugu COVID-19 (koronaviris hastali§i-2019)
salgini, ortaya clkmasi ve vaka sayisindaki hizli
artis nedeniyle benzeri gorilmemis bir etkiye sebep
olmustur. COVID-19 pandemisi, basta agiz-dis

saghigi hizmetleri olmak Uzere tim saglik hizmeti
servislerini blylk dl¢lide etkilemistir.

COVID-19 enfeksiyonu temel olarak 6ksiruk, hap-
sirma ve damlacik yoluyla bulagmaktadir. Ozellikle
dental islemler sirasinda viris taglyan tukurikle
kontamine olunmasi, ortaya g¢ikan aerosollerin ve
havadaki partikullerin solunmasi, klinisyenlerin has-
tayla yakin ve uzun sureli temas halinde bulunma-
s enfeksiyon kontrol &énlemlerinin édnemini daha
da arttirmistir ve bu durum hem hastalari hem de
hekimleri endiselenmistir. Rutin dis klinigi proseduir-
lerinin, hastalara, dis hekimlerine ve ilgili personele
COVID-19 enfeksiyonunun bulasma yollarindan biri
oldugu dislntimistar.?

COVID-19 pandemisinin tibbi sonuglarina ek olarak,
bu pandeminin yarattigi psikolojik ve sosyal etki de
tartismasizdir. COVID-19 enfeksiyonu riskine iligkin
endiseler, dis hekimligi uygulamalarinda gegici kisit-
lamalara sebep olmustur. Bu durum saglik bakanligi
tarafindan kilavuzlarin gelistiriimesine yol agmistir.
Bu benzeri gorilmemis salgin, dis hekimligi egitim
ve Ogretimini sekteye ugratmistir. Salginin zirvesin-
de, bir¢ok ulkede oldugu gibi Turkiye’deki dis hekim-
ligi Gniversiteleri de hastaliga maruz kalma ve bulas
riskini azaltmak amaciyla yuz yize egitimlerini cevri-
migi ortama tasimis ve klinikleri gegici olarak kapat-
mistir.® Dis hekimligi 6grencileri akademik is ylki ve
klinik gereksinimler gibi geleneksel olarak tanimlan-
mis stres faktorlerine ek olarak salgin sebebiyle hem
kendi sagliklari icin endise duymustur hem de sosyal
mesafe dnlemlerine uymak ve hastalik bulagsmasini
en aza indirmek igin gevrimigi egitime gecis gibi de-
gisen egitim 6gretim yontemlerine uyum saglamada
zorluklar yasamislardir.®

Kaygi, disfori (derin bir huzursuzluk veya mem-
nuniyetsizlik hali) duygulari ve fiziksel gerginlik
semptomlarinin eslik ettigi gelecekteki bir tehdidin
beklentisi olarak tanimlanmaktadir.8 COVID-19 pan-
demisi, diinya genelinde saglik, ekonomi ve sosyal
yasamda 6nemli degisikliklere yol agmis, bu slrecte

psikolojik etkiler de oldukga belirgin hale gelmistir.
Ozellikle anksiyete, pandeminin en dnemli psikolojik
sonuglarindan biri olarak ortaya ¢ikmistir. Pandemi-
nin belirsizligi, bulagsma korkusu, sosyal izolasyon,
ekonomik kaygilar ve gunlik yagamin aksamasi, bi-
reylerde anksiyete duzeylerini artirmistir. Pandemi-
nin baslangicindan itibaren anksiyete prevalansinda
belirgin bir artis oldugunu gdsterilmistir olup saghk
¢alisanlarinin da énemli bir kisminin ylksek dizey-
de anksiyete yasadidi bildirilmistir.”

Kariyer segimi, yasam boyu etkisi olan ve bir 6grenci-
nin yasamindaki en zor kararlardan biridir. Karmasik
bir sekilde i¢ ice gegmis bireysel/psikolojik ve gev-
resel/sosyolojik olarak birgok faktérl igerir. Kariyer
secimi; aile ortami, yetistiriime tarzi, akranlar, kultdr,
akademik ortam, kazanilmis basarilar, ekonomik ki-
sitlamalar, gelecekteki gelir seviyeleri, istihdam fir-
satlari, meslegin sosyal kabull, taninma ve is tatmini
gibi birgok faktérden etkilenir.®

Dis hekimligi meslegi hem uzmanlara hem de pra-
tisyen hekimlere genis is olanaklari saglar. Ulkeden
ulkeye degisebilen ekonomik nedenler, sosyal statu,
diger insanlara bakma ve onlara yardim etme, sag-
lik alaninda calisma istegi, aile beklentileri, glivenlik,
prestij gibi meslek sec¢iminde etkili olan motivasyon
faktorleri kariyer secimini etkiler.® Egitimciler adina
dgrencilerin dis hekimligi meslegini se¢cmek icin mo-
tivasyonlarini anlamak ve kariyer planlarindaki degi-
siklikleri analiz etmek, dis hekimligi egitim planinin
degerlendiriimesinde 6nemlidir. Salginlar ve dogal
afetler gibi beklenmedik halk saghgi krizlerinin dis
hekimligi is gucl Uzerindeki uzun vadeli etkilerini
arastirmak 6énemlidir.™®

Bu calismanin amaci, kariyer secimini etkileyen fak-
torlerin ¢cogu ile iliskili olan COVID-19 pandemisinin
dis hekimligi 6grencilerinin kariyer segimleri Gizerin-
deki etkisini arastirmaktir.

GEREGC VE YONTEM

Calismamiz, Marmara Universitesi Tip Fakiiltesi Kli-
nik Arastirmalar Etik Kurulu tarafindan 09.2021.589
protokol numarasi ile 07.05.2021 tarihinde etik ola-
rak onaylanmistir. Arastirmamizda ¢alismaya goénul-
IU olarak katilacak COVID-19 pandemi déneminde
Universite sinavi tercihi yapip Marmara Universitesi
Dis Hekimligi Fakultesi'nde 6grenim goéren 1.sinif
(2021 yili Gniversite sinavi girisli) ve 2.sinif (2020 yili
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Universite sinavi girigli) 6grencileri dahil edilmistir.
Arastirmacilar tarafindan ‘COVID-19 Pandemisinin
Marmara Universitesi Dis Hekimligi Fakiiltesi Og-
rencilerinin Kariyer Segimine Etkilerinin Degerlendi-
rilmesi’ amaciyla hazirlanan anket sorular 20 kisilik
bir pilot calisma sonrasi alan uzman gérisine sunu-
larak 6nerilen dizenlemeler yapilmigtir.

Katilimcilar konu hakkinda bilgilendirilmistir ve top-
lamda 42 sorunun bulundugu anket ¢calismasi yapil-
mistir.

Anket Ug ayri bélimden olugsmaktadir. Birinci bolum-
de; sinif, yas, cinsiyet, lisans egitimi i¢in ilk tercih, dig
hekimi ebeveynlerin varligi gibi sorular yer almakta-
dir. Ikinci bélimde ise, “kesinlikle katilmiyorum” ile
“kesinlikle katiliyorum” arasinda degisen likert tipi
bir dlgek kullanilarak dis hekimligini se¢gmelerindeki
motivasyonlari, mezuniyet sonrasi kariyer planlari,
nerede ¢alismak istedikleri, uzmanlasmak istedikleri
bélimler ve dis hekimligi egitimini sonlandirabilecek
faktorleri iceren sorular bulunmaktadir. Uglincli bé-
[imde, COVID-19 pandemisinin dis hekimligini nasil
etkiledigi ve meslegin gelecegi ile ilgili sorular sorul-
maktadir. Dordlnct bolumde ise, 6grencilerin dis
hekimligi ile ilgili yaygin anksiyetelerini degerlendir-
mek i¢in Spitzer ve arkadaslar tarafindan gelistiri-
len ve Turkce gecerlilik ve guvenilirligi yapiimis olan
Yaygin Anksiyete Bozuklugu Testi-7 (YAB-7) testi
uygulanmigtir.™

YAB-7 testi katihmcinin son 2 haftadaki yaygin
anksiyete bozuklugunu oélgen bir testtir ve 0 (hig), 1
(birkag guin), 2 (glnlerin yarisindan fazlasi), 3 (he-
men hemen her giin) olmak Uzere 7 soru ve 4 farkl
cevap segenegi igerir. Bu testte toplam puan 0-21
araligindadir ve her bir maddeye verilen cevaplarin
aritmetik toplami ile hesaplanir. Turkce gecerlilik ve
glvenilirlik calismasinda Tirkge formun orijinal for-
muna benzer olarak yuksek gecerlilige, guvenirlilige
ve iyi psikometrik 6zelliklere sahip oldugu bildiril-
mistir.’2 Olgegin orijinal makalesinde 0-4 arasi puan
hafif, 5-9 arasi puan orta dereceli, 10-14 arasi puan
yuksek, 15-21 arasi puan ise ciddi anksiyete olarak
degerlendirilmistir ve 10 kesme degeri olasi YAB ta-
nisi igin esik oldugu belirlenirken, Turkce uyarlama
¢alismasinda ROC egrisi analiziyle olasi kesme pu-
ani olarak 8 belirlenmistir.'2'® Arastirmamizla bu se-
beple anksiyete icin kesme puani 8 olarak alinmigtir.

istatistiksel Yontem

Sayisal degiskenlerin normal dagihma uygunlugu
Kolmogorov-Smirnov testi ile test edilmistir. Normal
dagiimayan sayisal degiskenlerin iki grupta karsi-
lastirilmasinda Mann-Whitney U testi kullaniimistir.
Kategorik degiskenler arasindaki iligkiler Ki-kare tes-
ti ile test edilmistir. Analizlerde SPSS (Version 26.0,
SPSS Inc., Chicago, IL, USA) Windows versiyon
paket programi kullaniimistir. p<0.05 anlamli kabul
edilmistir.

BULGULAR

Uygulanan ankete 18-24 yas araliginda 87 (%34.52)
erkek ve 165 (%65.48) kadin toplam 252 Marmara
Universitesi Dis Hekimligi Fakiiltesi dégrencisi katil-
mistir. Kadin égrencilerin yas ortalamasi 20.56+1.14;
erkek o6grencilerin yas ortalamasi ise 20.49+1.12
idi (p=0.746). Calismaya katilan 6grencilerden 134
(%53.17) kisi dis hekimligi fakiltesi 1. sinifta 6gre-
nim gorirken 118 (%46.83) kisi dis hekimligi fakulte-
si 2. sinifta 6grenim gérmektedir (p=0.945).

Katilimcilarin dig hekimligi meslegi secimi hakkinda-
ki distinceleri Tablo 1’de sunulmustur. Elde edilen
verilere gore katimcilarin %60.7’sinin hedefinin dis
hekimi olmak oldugu tespit edilip %69.4’Unin Uni-
versite tercih listesinde ilk sirada dis hekimligi fa-
kiltesinin yer aldigi 6grenilmistir. Calismaya katilan
dgrencilerden ebeveyni dis hekimi olan dgrencile-
rin 10 (%11.5)'u erkek, 9 (%5.5)'u kadin 6grencidir
(p=0.084). Ogrencilerin farkli bir tniversiteye gegis
yapma konusundaki dusunceleri degerlendirildigin-
de ise erkek dgrencilerin %75.9’'u ve kadin 6gren-
cinin %78.8'inin fakultemizde egitimlerine devam et-
mek istedikleri ve farkli bir fakilteye gecis yapmayi
distinmedikleri 6grenilmistir (p=0.595).

Katilimcilardan 1. sinif 6grencilerinin %75.4°G ve 2.
sinif 6grencilerinin %50.8’i, bugln tekrar tercih yap-
ma sanslari olsa dis hekimligini yeniden segecekleri-
ni ifade etmislerdir (p=0.001) (Tablo 1).

Ogrencilerin  dis hekimligi meslegini segcmedeki
motivasyonel faktorleri Tablo 2’de yer almaktadir.
Dis hekimliginin statlisi yuksek bir meslek olmasi, is
bulma kolayligi, dier mesleklere gore daha yuksek
ekonomik kazanimlari, diizenli galisma saatleri, ge-
lecekte kendi islerinin patronu olma dislncesi ve
insanlara yardim etme istegi meslek tercihinde en
Onemli motivasyonel faktérler olarak bulunmustur.
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Tum katilimcilarin ortalama YAB-7 skorlar 15.2+5.7
olarak bulunmus ve skorlarin cinsiyet ve 63drenim
gorulen siniflara gére dagilimi Tablo 3’te verilmis-
tir. Kadin égrencilerin (16.2+5.2) erkek ogrencilere
(14.615.8) gore YAB-7 testinde hem toplam sko-
ru istatistiksel olarak daha ylksek bulunmustur

(p<0.001) hem de 7 maddelik her farkli soruda ka-
din 6grencilerde daha yliksek skorlar bulunmustur.
1. sinifta 6grenim goren 6grenciler (14.715.9) ile 2.
sinifta 6grenim gorenler (15.6+5.5) arasinda YAB-7
skorlarinda istatistiksel olarak anlamli farklilik bulun-
mamistir (p=0.268).

Tablo 1. Ogrencilerin dis hekimligi meslegini hakkindaki diisiinceleri

Cinsiyetiniz p Sinif

Erkek Kadin 1.sinif 2.sinif P Toplam

n (%) n (%) n (%) n (%)
Dis hekimligi meslegini neden segtiniz?
Hedefim dis hekimi olmakti. 52(59.8) 101 (61.2) 84 (62.7) 69 (58.5) 153(60.7)
Tip veya dis hekimligini tercih
etr‘:]ek’i'stiyjrdum_ 9 7(8)  29(17.6) 18 (13.4) 18 (15.3) 36(14.2)
Saglik alaninda bir meslekte
calismak istiyordum. dis hekimligini  11(12.6) 18(10.9) 0.060 21 (15.7) 8(6.8) 0.014*  29(11.5)
kazandim.
Dis hekimligini tercihlerim arasina
Oylesine yazmigtim. bu bdlimu 17 (19.5) 17 (10.3) 11(8.2) 23(19.5) 34(13.4)
tesadufen kazandim.
Universite giris sinavinda ilk tercihiniz hangi boliimdii?
Dis Hekimligi 57 (65.5) 118 (71.5) 98 (73.1) 77 (65.3) 175(69.4)
Tip Fakiltesi 12 (13.8) 31 (18.8) 25(18.7) 18 (15.3) 43(17)
Eczacilik 1(1.1) 0 0.082 1(0.7) 0 0.053 1(0.3)
Muihendislik 15(17.2) 12(7.3) 8 (6) 19 (16.1) 27(10.7)
Diger 2(2.3) 4 (2.4) 2 (1.5) 4(3.4) 6(2.3)
Dis hekimligi segmeye ne zaman karar verdiniz?
Liseden 6nce 9(10.3) 6 (3.6) 9 (6.7) 6 (5.1) 15(5.9)
Lisede 36 (414) 91(55.2) 0.029* 69(51.5) 58(49.2) 0.750 127(50.3)
Sinava girdikten sonra 42 (48.3) 68 (41.2) 56 (41.8) 54 (45.8) 110(43.6)
Ebeveynlerinizden en az biri dis hekimi mi?
Evet 10 (11.5) 9(5.5) 0.084 14 (10.4) 5(4.2) 0.062 19(7.5)
Hayir 77 (88.5) 156 (94.5) 120 (89.6) 113 (95.8) 233(92.4)
Covid-19 salginindan bu yana. gelecekteki dis hekimligi uygulamalar igin planlariniz degisti mi?
Evet 26 (29.9) 46 (27.9) 0.737 32 (23.9) 40(33.9) 0.079 72(28.5)
Hayir 61 (70.1) 119 (72.1) 102 (76.1) 78 (66.1) 180(71.4)
Baska bir liniversiteye ge¢is yapmayi deneyecek misiniz?
Evet 21 (24.1) 35(21.2) 28 (20.9) 28(23.7) 0.589 56(22.2)
Hayir 66 (75.9) 130 (78.8) 106 (79.1) 90 (76.3) 196(77.7)
Bugiin tercih etmek durumunda kalsaydiniz yine dis hekimligini seger miydiniz?
Evet 56 (64.4) 105 (63.6) 101 (75.4) 60 (50.8) 0.001* 161(63.8)
Hayir 31(35.6) 60 (36.4) 33 (24.6) 58 (49.2) 91(36.1)
Universite tercih déneminde olan adaylara dis hekimligini nerir misiniz?
Evet 38 (43.7) 75(45.5) 75 (56) 38 (32.2) 0.001* 113(44.8)
Hayir 49 (56.3) 90 (54.5) 59 (44) 80 (67.8) 139(55.1)

*p<0.05 diizeyinde anlamli, Ki-kare testi
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Katilimcilarin COVID-19 pandemisi ile ilgili gorus-
leri Tablo 4’te yer almaktadir. Katilimcilarin ¢ogun-
lugu COVID-19 pandemisinin dis hekimligi mesleki
uygulamalari Uzerinde olumsuz etkileri oldugunu
bildirmistir. Kadin 6grencilerin (%53.9) erkek 6gren-
cilere (%33.3) gore istatistiksel olarak anlamli olarak
yiuksek bir sekilde COVID-19 pandemi surecinde
alinan enfeksiyon kontrol 6nlemlerini yeterli bulma-
diklari bulunmustur (p=0.002). 1. sinif 6grencilerinin
%54.5’t ve 2. sinif 6grencilerinin %72’si is bulma ola-
naklarinin salgindan olumsuz etkilendigini belirtmis-
lerdir (p=0.004). 1. sinif 6grencilerinden 108(%80.6)
kisi, 2. sinif 6grencilerinden 109 (%92.4) kisi dental
tedaviler sirasinda kullanilan koruyucu ekipmanlarin
(g6zlik, N95 maske, siperlik ve koruyucu 6nlik vs.)
tedavinin uygulanabilirligini daha zor bir hale getirdi-
gi belirtmistir (p=0.007).

Calismaya katilan 6grencilerin cogunlugu (%87.3)
mezuniyet sonrasi uzmanlik egitimi almayi istemek-
tedir. Tablo 5’te dgrencilerin uzmanlik bélima ter-

cihlerine verdikleri yanitlar sunulmustur. “Ortodonti”
(%54.7) ve “Agiz, Dis ve Cene Cerrahisi” (% 31.7)
tim katihmcilarin en c¢ok tercih etmek istedikleri
bolimler olurken “Agiz, Dis ve Cene Radyolojisi”
(%2.3) ve “Endodonti” (%6.3) en az tercih edilmek
istenen bolimler olmustur.

Ogrencilerin mezuniyet sonrasi yapmak istedikleri ve
dis hekimligi egditimlerini nelerin sonlandirabilecegi
Tablo 6'da yer almaktadir. Mezuniyet sonrasi
Ogrencilerin ~ biyuk  ¢odunlugunun  (%76.5)
kendi muayenehanelerinde c¢alismak istedikleri
belirtilmigtir. 1. sinif dgrencilerinin %22.4’G 2. sinif
ogrencilerinin %6.8’i mezuniyet sonrasi bagka bir
hekimin muayenehanesinde c¢alismak istedigini
belirtmistir (p=0.001). Erkek 6grencilerin %20.7’si
kadin 6grencilerin  %39.4’G 6zel bir poliklinikte
calismak istedigini belirtmistir (p=0.003). Ogrencilerin
dis hekimligi egitimlerini sonlandirabilme nedenleri
arasinda en 6nemli neden saglik problemleri (%60.7)
olarak bulunurken meslege karsi ilginin kaybedilmesi
(%50.3) ikinci sirada yer almistir.
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Tablo 2. Ogrencilerin dis hekimligi meslegi tercihlerindeki motivasyonel faktorler

Cinsiyetiniz P Sinif
Erkek Kadin 1.sinif 2.sinif P Toplam
n (%) n (%) n (%) n (%)
Hic degil 7(19.5) 38(23) 24 (17.9) 31(26.3) 55(21.8)
Dis hekimimden ilham Az miktarda 20(23) 34 (20.6) 26 (19.4) 28 (23.7) 54(21.4)
aldim. onun gibi olmak Orta derecede 20 (23)  33(20)  0.811 34(254) 19(16.1) 0081  53(21)
istiyorum. Onemli 6lgide 20 (23) 34 (20.6) 6(19.4) 28(23.7) 54(21.4)
Biyik capta  10(11.5) 26 (15.8) 4(17.9)  12(10.2) 36(14.2)
Hic degil 4(46)  9(55) 3(22)  10(8.5) 13(5.1)
Az miktarda 9(10.3) 24 (14.5) 12(9)  21(17.8) 33(13)
is bulmasi kolay. Orta derecede 33 (37.9) 47 (28.5) 0.610 39(29.1) 41(34.7) 0.004* 80(31.7)
Onemli 6lgide 30 (34.5) 61 (37) 60 (44.8) 31 (26.3) 91(36.1)
Buyik capta 11 (12.6) 24 (14.5) 20 (14.9) 15(12.7) 35(13.8)
Hic degil 111)  4(24) 322 2017 5(1.9)
- Az miktarda 2(23)  8(48) 2(15)  8(68) 10(3.9)
zﬁzr;is;z::;ﬂ;:’n Ortaderecede  22(25.3) 48(290.1) 0523 31(23.1) 39(331) 0.007° 70(27.7)
Onemli élgiide 35 (40.2) 67 (40.6) 53(39.6) 49 (41.5) 102(40.4)
Biyik capta 27 (31) 38 (23) 45(33.6) 20 (16.9) 65(25.7)
Hig degil 6(6.9) 10(6.1) 8 (6) 8 (6.8) 16(6.3)
_ Azmiktarda 10 (11.5) 15 (9.1) 7(12.7)  8(6.8) 25(9.9)
:::;E'rir:‘_yard'm etmek o aderecede 24 (27.6) 39 (23.6) 0.867 33(246) 30(254) 0202  63(25)
Onemli 6lgide 26 (29.9) 57 (34.5) 37 (27.6) 46 (39) 83(32.9)
Biyik capta 21 (24.1) 44 (26.7) 9(29.1) 26 (22) 65(25.7)
Hic degil 4(46)  6(3.6) 2(15)  8(68) 10(3.9)
o Azmiktarda 16 (18.4) 14 (8.5) 18 (13.4) 12 (10.2) 30(11.9)
:::‘I’efi“:::" calisma ) i derecede 26(29.9) 44 (267) 0070 36(26.9) 34(28.8) 0233 70(27.7)
Onemli dlgide 21 (24.1) 64 (38.8) 45(33.6) 40 (33.9) 85(33.7)
Buyik capta 20(23) 37 (22.4) 33(24.6) 24 (20.3) 57(22.6)
Hic degil 1(12)  3(1.8) 1(07)  3(26) 4(1.5)
o Az miktarda 0(0) 8 (4.8) 3(22)  5(4.3) 8(3.1)
Eler:::l'( 'ii't'i';':n':f:_'m"" Ortaderecede  14(16.3) 29(176) 0002 34(254) 9(77) 0002 43(17)
Onemli 6lgide 17 (19.8) 58 (35.2) 40 (29.9) 35(29.9) 75(29.7)
Biyik capta 54 (62.8) 67 (40.6) 56 (41.8) 65 (55.6) 121(48)
Hig degil 6(6.9) 16(9.7) 129  10(8.5) 22(8.7)
Azmiktarda  15(17.2) 12(7.3) 7(12.7)  10(8.5) 27(10.7)
Yurtdisinda is Orta derecede 19 (21.8) 43 (26.1) 0.029* 34 (254) 28(23.7) 0.781 62(24.6)
olanaklar giizel. N
Onemli 6lgide 17 (19.5) 52 (31.5) 36(26.9) 33 (28) 69(27.3)
Biyik capta 30 (34.5) 42 (25.5) 35(26.1) 37 (31.4) 72(28.5)
Hic degil 1(11)  1(0.6) 1(07)  1(0.8) 2(0.7)
Dis hekimligi statiisii Az miktarda 1(1.1) 5(3) 2(1.5) 4 (3.4) 6(2.3)
yuksek, iyi ve saygin Orta derecede 16 (18.4) 21 (12.7) 0.646 22 (16.4) 5(12.7) 0.489 37(14.6)
bir meslek. Onemli lglide 36 (41.4) 72 (43.6) 52 (38.8) 56 (47.5) 108(42.8)
Buyik capta 33 (37.9) 66 (40) 57 (42.5) 42 (35.6) 99(39.2)
Hic degil 51(59.3) 112(67.9) 92 (69.2) 71(60.2) 163(64.6)
Azmiktarda 15 (17.4) 23 (13.9) 8(13.5) 20 (16.9) 38(15)
Dis hekimligini
rastgele seqtim. Ortaderecede  12(14)  17(10.3) 0620 15(11.3) 14(119) 0389 29(11.5)
Onemli dlgiide 4 (4.7) 4 (2.4) 2(15)  6(5.1) 8(3.1)
Biiyik capta 4(4.7) 9 (5.5) 6 (4.5) 7 (5.9) 13(5.1)

*p<0.05 dizeyinde anlamli, Ki-kare testi
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Tablo 3. YAB-7'ye (Yaygin anksiyete bozuklugu testi) gore 6grencilerin anksiyete durumlarinin degerlendirilmesi

Cinsiyetiniz P Sinif
Erkek Kadin 1.sinif 2.sinif
n=87 n=165 n=134 n=118
n(%) n(%) n(%) n(%) P
Gegen 2 hafta boyunca asagidaki problemlerden hangi siklikla rahatsiz oldunuz?
Hig 3(3.4) 1(0.6) 3(2.2) 1(0.8)
Sinirli, kaygih, gy o gin 23(26.4) 18 (10.9) 26 (19.4)  15(12.7)
endiseli . ) 0.001* 0.382
e Gunlerin yarisindan fazla 22 (25.3) 33 (20) 28 (20.9) 27 (22.9)
Hemen hemen her giin 39 (44.8) 113 (68.5) 77 (57.5) 75 (63.6)
Endiselerinizi i 10(11.5) 2(1.2) 8 (6) 4 ( 4)
kontrol Birkag giin 30 (34.5) 42 (25.5) 0.001* 42 (31.3) 0 (25.4) 0.486
edememe ya Gunlerin yarisindan fazla 19 (21.8) 29 (17.6) 25(18.7) 3(19.5)
durduramama  jomen hemen her giin 28(32.2) 92 (55.8) 59 (44) (5 7)
Farkli Hig 9 (10.3) 1(0.6) 7 (5.2) 3(2.5)
konularda Birkag giin 19(21.8) 31(18.8) 0.001* 30 (22.4) (16 9) 0.009
¢ok fazla Ginlerin yarisindan fazla 23 (26.4) 28 (17) 30 (22.4) 1(17.8)
endiselenme 000 hemen her giin 36 (41.4) 105 (63.6) 67 (50) 74 (62.7)
Hig 8(9.2) 1(0.6) 6 (4.5) 3(2.5)
Gevseyip Birkag giin 22(25.3) 28 (17) 0.001* 32 (23.9) 8 (15.3) 0.062
rahatlayamama Giinlerin yarisindan fazla 20 (23) 39 (23.6) 29 (21.6) 0(25.4)
Hemen hemen her glin 37 (42.5) 97 (58.8) 67 (50) (56 8)
Yerinizde Hig 14 (16.1) 14 (8.5) 13 (9.7) 5(12.7)
duramayacak  Birkac giin 29 (33.3) 39(23.6) 35 (26.1) 33 (28)
AUy Ginlerin yarisindan fazla 15 (17.2) 29(17.6) %03 27(201) 17 (144) 0618
kipir huzursuz
e Hemen hemen her giin 29 (33.3) 83(50.3) 59 (44) 53 (44.9)
Gabuk Hig 14 (16.1)  9(5.5) 13 (9.7) 10 (8.5)
sinirlenme, Birkag giin 21(24.1) 34 (20.6) 0.017* 32 (23.9) 23 (19.5) 0.603
kizma ya da Giinlerin yarisindan fazla 19 (21.8) 34 (20.6) 30 (22.4) 23 (19.5)
huzursuz olma 106 hemen her giin 33(37.9) 88 (53.3) 59 (44) 62 (52.5)
Hig 11(12.6) 16 (9.7) 14 (10.4) 13 (11)
Cok kot bir iy giin 26(29.9) 27 (16.4) 28(209)  25(21.2)
sey olacak diye L 0.006* 0.972
korkma Gunlerin yarisindan fazla 20 (23) 28 (17) 27 (20.1) 21 (17.8)
Hemen hemen her giin 30 (34.5) 94 (57) 65 (48.5) 59 (50)
Toplam YAB-7 skoru 14.6+58 16.2¢52 <0.001t 14.7+59 15655  0.268

Ortalama *standart sapma

YAB-7: Yaygin anksiyete bozuklugu testi
*p<0.05 diizeyinde anlamli. Ki-kare testi
1 p<0.05 dizeyinde anlamli. Mann-Whitney U testi



COVID-19 & Dis Hekimligi Ogrencileri

Cilt: 13, Sayi: 3, 2024 Sayfa: 503-516

Tablo 4. Ogrencilerin COVID-19 pandemisi ile ilgili diisiinceleri

Cinsiyetiniz P Sinif

Erkek Kadin 1.sinif 2.sinif P Toplam

n(%) n(%) n(%) n(%)
Dis hekimleri Covid-19 Evet 81(93.1) 159 (96.4) 126 (94) 114 (96.6) 240 (95.2)
enfeksiyonuna 0.259 0.337
karg! yuksek risk Hayir 6 (6.9) 6 (3.6) 8 (6) 4 (3.4) 12 (4.7)
altindadr.
Dis hekimlerinin Evet 63(72.4) 135(81.8) 103 (76.9) 95 (80.5) 198 (78.5)
filyasyonda goérev almasi H 54 (2 185 0.084 10234 53 (1 0.482 4514
beni endiselendiriyor. ayir (278 ) Sz il Sz
Salgin silrecinde dig Evet 59 (67.8) 99 (60) 73 (54.5) 85 (72) 158 (62.6)
hekimlerinin is bulm? 0223 0.004*
olanaklarinin azaldigini  Hayrr 28 (32.2) 66 (40) 61 (45.5) 33 (28) 94 (37.3)
digundyorum.
Dental tedavilerin goézlik. Evet  79(90.8) 138 (83.6) 108 (80.6) 109 (92.4) 217 (86.1)
N95 maske. siperlik ve
koruyucu 6nliik nedeniyle 0.118 0.007*
daha zor bir hal aldigini Hayir 8(9.2) 27 (16.4) 26 (19.4) 9 (7.6) 35 (13.8)
distndyorum.
Pandemi Evet 76(87.4) 143(86.7) 113 (84.3) 106 (89.8) 219 (86.9)
prosedurlerinden Gtiird 0.877 0.196
dig hekimligi giderlerinin - Hayir 11 (12.6) 22 (13.3) 21 (15.7) 12 (10.2) 33 (13)
arttigini dustntyorum.
Covid-19 pandemisinde  Evet 47 (54) 94 (57) 77 (57.5) 64 (54.2) 141 (55.9)
sadece acil teda\./ll.er.ln 0.654 0.607
yapilmasi gerektigini Hayir 40 (46) 71 (43) 57 (42.5) 54 (45.8) 111 (44)
digtndyorum.
Dental tedavi 6ncesi Evet 67 (77) 127 (77) 104 (77.6) 90 (76.3) 194 (76.9)
gargara kullaniminin 0.994 0.801
bulag riskini azalttigini Hayir 20 (23) 38 (23) 30(22.4)  28(23.7) 58 (23)
distndyorum.
Dis hekimligi pratiginde Evet 58 (66.7) 76 (46.1) 74 (55.2) 60 (50.8) 134 (53.1)
Covid-19 pandemisi
surecinde alinan 0.002*¢ 0.487
infeksiyon kontrol Hayir 29 (33.3) 89 (53.9) 60 (44.8) 58 (49.2) 118 (46.8)
onlemleri yeterlidir.
Covid-19 pandemisi Evet 75 (86.2) 136 (82.4) 111 (82.8) 100 (84.7) 211 (83.7)
sonrasinda dental klinige 0.439 0682
bagvuran hastalarin Hayrr 12(13.8) 29 (17.6) 23 (17.2) 18 (15.3) 41 (16.2)
sayis| artacak.
Gelecekte dental Evet 36(41.4) 51 (30.9) 47 (35.1) 40 (33.9) 87 (34.5)
tedavilerin asgari Ucretleri 0.096 0.845
sabitlenecek. Hayir 51 (58.6) 114 (69.1) 87 (64.9) 78 (66.1) 165 (65.4)
Gelecekte dental Evet 72(82.8) 149 (90.3) 121 (90.3) 100 (84.7) 221 (87.6)
tedavilerin Gcretleri 0.083 0.181
artacak. Hayrr 15(17.2) 16 (9.7) 13 (9.7) 18 (15.3) 31 (12.3)
Gelecekte mezuniyet Evet 81 (93.1) 151 (91.5) 124 (92.5) 108 (91.5) 232 (92)
sonrasi egitim kurslarina 0.657 0.767

Hayir 6 (6.9) 14 (8.5) 10 (7.5) 10 (8.5) 20 (7.9)

talep artacak.

*p<0.05 dizeyinde anlamli, Ki-kare testi
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Tablo 5. Ogrencilerin mezuniyet sonrasi uzmanlik bélimleri tercihleri

Cinsiyetiniz P
Erkek Kadin 1.sinif 2.sinif P Toplam
n(%) n(%) n(%) n(%)
Mezun olduktan sonra ........... boéliimiinde uzmanlagsmak ister misiniz?
Agiz, dis ve Evet 31 (35.6) 49 (29.7) 01336 48 (35.8) 32 (27.1) 0139 80 (31.7)
cene cerrahisi Hayir 56 (64.4) 116 (70.3) ' 86 (64.2) 86 (72.9) ' 172 (68.2)
Agiz, dis ve Evet 3(3.4) 3(1.8) 0.431 3(2.2) 3(2.5) 0.875 6 (2.3)
gene radyolojisi  Hayir 84 (96.6) 162 (98.2) ' 131(97.8)  115(97.5) 246 (97.6)
. Evet 9(10.3) 23 (13.9) 18 (13.4) 14 (11.9) 32 (12.6)
Pedodonti 0.415 0.709
Hayir 78 (89.7) 142 (86.1) 116 (86.6) 104 (88.1) 220 (87.3)
. Evet 8(9.2) 8 (4.8) 10 (7.5) 6(5.1) 16 (6.3)
Endodonti 0.178 0.440
Hayir 79 (90.8) 157 (95.2) 124 (92.5) 112 (94.9) 236 (93.6)
. Evet 42 (48.3) 96 (58.2) 79 (59) 59 (50) 138 (54.7)
Ortodonti 0.133 0.154
Hayir 45 (51.7) 69 (41.8) 55 (41) 59 (50) 114 (45.2)
. . Evet 6 (6.9) 13(7.9) 15 (11.2) 4 (3.4) 19 (7.5)
Periodontoloji 0.779 0.019*
Hayir 81 (93.1) 152 (92.1) 119 (88.8) 114 (96.6) 233 (92.4)
Protetik dis Evet 17 (19.5) 42 (25.5) 0.292 26 (19.4) 33 (28) 0.109 59 (23.4)
tedavisi Hayir 70 (80.5) 123 (74.5) i 108 (80.6) 85 (72) ' 193 (76.5)
Restoratif dis Evet 10 (11.5) 25 (15.2) 0.425 22 (16.4) 13 (11) 0.216 35(13.8)
tedavisi Hayir 77 (88.5) 140 (84.8) ' 112 (83.6) 105 (89) ' 217 (86.1)
Uzmanhk Evet 14 (16.1) 18 (10.9) 21 (15.7) 11 (9.3) 32 (12.6)
yapmayi 0.240 0.131
Hayir 73 (83.9) 147 (89.1) 113 (84.3) 107 (90.7) 220 (87.3)

disiinmiiyorum.

*p<0.05 duzeyinde anlamli, Ki-kare testi
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Tablo 6. Ogrencilerin mezuniyet sonrasi kariyer planlari ve dig hekimligi egitimlerini sonlandirabilme nedenleri

Cinsiyetiniz P Sinif
Erkek Kadin 1.sinif 2.sinif i feplan
n(%) n(%) n(%) n(%)
Mezun olduktan sonra ne yapmak istiyorsunuz?
Kendi Evet  69(79.3) 124 (75.2) 107 (79.9) 86 (72.9) 193 (76.5)
muayenehanemde = 15007) 41 (24.8) 0499 7201y  s2@ry 9192 59235
caligmak istiyorum.
Baskasinin Evet 12(13.8) 26 (15.8) 30 (22.4) 8(6.8) 38 (15)
muayenehanesinde | cg60)  139(s42) 000 0a7re) 109320 OO 21484y
calismak istiyorum.
Ozel bir poliklinikte Evet  18(207)  65(39.4) . .. 51(381) 271 . 83(329)
caligmak istiyorum. Hayir 69 (79.3) 100 (60.6) ’ 83 (61.9) 86 (72.9) ’ 169 (67)
Devlete bagh agiz  Evet 3 (3.4) 11(6.7) 5(3.7) 9(7.6) 14 (5.5)
ve dis saghg: 0.271 0.178
merkezlerinde Hayir 84 (96.6) 154 (93.3) 129 (96.3) 109 (92.4) 238 (94.4)
calismak istiyorum.
Universitede Evet 10(11.5)  30(18.2) 26(19.4) 14 (11.9) 40 (15.8)
akademik 0.167 0.102
kariyerime devam  Hayrr 77 (88.5) 135 (81.8) 108 (80.6) 104 (88.1) 212 (84.1)
etmek istiyorum.
Pratik olarak Evet  3(3.4) 1(0.6) 2 (1.5) 2(17) 4(15)
dis hekimligi Hayr  84(966)  164(99.4) 9% 132085 116983 % 248 (08.4)
yapmayacagim.
o Evet 7(8) 27 (16.4) 18 (134) 16 (13.6) 34 (13.4)
Bil . . 977
rmiyorum Hayr 80 (92) 138 (836) 00  116(866) 102 (864) O 218 (86.5)
N Evet  1(1.1) 4(2.4) 2 (15) 3(2.5) 5(1.9)
Diger Hayr 86(98.9)  161(97.6) %0 132085 115075 U 247 (98)
Dis hekimligi egitiminizi ne sonlandirabilir?
. _ Evet  53(60.9)  100(61.0)  0.993 1(60.4) 72 (61.5) 153 (60.7)
Saghk Problemleri = 3439.1) 64(39.0) 3 (39.6) 45385 %0 95383
Evet 25(287)  55(33.3) 0456  39(29.1) 41 (34.7) 80 (31.7)
Parasal zorlukl 337
arasalzorlukdar — ayir  62(71.3)  110(66.7) 5(70.9) 7653) 0% 172(682)
Yeni gelisen Evet 33(37.9)  39(236)  0.017* 1(23.1) 4164T) o T2(285)
firsatlar Hayir 54 (62.1) 126 (76.4) 103 (76.9)  77(65.3) 180 (71.4)
Meslege karsi ilgiyi Evet 33 (37.9) 94 (57) 0.004* 66 (49.3) 61(517) oo 127 (603)
kaybetmek Hayir 54 (62.1) 71 (43) 68 (50.7) 57 (48.3) ' 125 (49.6)
Evet  1(1.1 7 (4.2 14 2.2 4.2 1
Diger vet (1) @2 0M9 322 542 . 8G1)
Hayr  86(98.9) 158 (95.8) 131(97.8) 113 (95.8) 244 (96.8)

*p<0.05 diizeyinde anlamli, Ki-kare testi
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TARTISMA

Tarkiye bircok Avrupa Ulkesi gibi COVID-19 pande-
misinden yogun sekilde etkilenen Ulkeler arasinda
olmustur.® Pandemi kiresel saglik krizinin 6tesinde,
egitim ve kariyer planlamasi tzerinde de derin etkiler
yaratmistir. Ogrenciler hem egitim sireclerinde hem
de gelecekteki kariyer beklentilerinde cesitli zorluk-
larla karsilagsmislardir.® Bu badlamda, yapilan aras-
tirmalar, pandeminin &grenciler Uzerinde stres ve
anksiyete dizeylerini artirdidini ve bunun da kariyer
tercihlerini yeniden degerlendirmelerine yol agtigini
g6stermektedir.’* Bu calisma, Marmara Universitesi
Dis Hekimligi Fakultesi’ndeki 1. sinif ve 2. sinif 6g-
rencilerinin Uzerinde odaklanarak, COVID-19 pan-
demisinin dégdrencilerin kariyer segimlerine olan etki-
sini ve bu surecte karsilastiklari zorluklari daha iyi
anlamayi amaglamaktadir.

Bu calismada katilimcilarin buyik bir ¢ogunlugu
(%65.47) kadindi. Benzer sekilde, hem llkemizde
dis hekimligi 6grencileri Uzerinde yapilan diger calis-
malarda®'® hem de farkh Ulkelerdeki calismalarda'®
kadin dis hekimligi 6grencilerinin sayisi erkek 6gren-
cilerden fazlaydi.

Calismamiza katilan 6grencilerin %60.7'si dis hekimi
olmayi1 hedeflediklerini belirtmis, bu da meslek
segiminde 6nemli bir etken olmustur. Calismamiza
katilan 6grencilerin yarisindan fazlasinin ilk tercih
olarak dis hekimligi (%69.4), ikinci tercih olarak tip
(%17) sectikleri goruldi. Buna karsilik, dis hekimligi
dgrencileri arasinda mihendislik (%10.7) veya ecza-
cihgi (%0.3) ilk tercihi olarak segen 6grenci sayisi ol-
dukga disuktu. Bu bulgular, Turkiye’de yapilan farkli
calismalarin sonuglariyla uyumluydu.®™

Pandemi surecinde klinik uygulamalarin kisitlanma-
sl, online egitimin yayginlagsmasi ve saglik risklerinin
artmasi, dis hekimligi 6grencilerinin meslek secimle-
rine dair algilarini ve beklentilerini etkilemistir."” Bu
calismada toplam katihmcilarin %63.8'G; 1. sinif 63-
rencilerinin %75.4’G ile 2. sinif 8grencilerinin %50.8’i
bugiin tercih etmek durumunda kalsalar yine dis
hekimligini tercih edeceklerini bildirmistir (p=0.001).
Bu sonuglar ile uyumlu olarak 1. sinif 6grencilerinin
%560 ile 2. sinif 6grencilerinin %32.2’si Universite
tercih doneminde olan adaylara dis hekimligini
Onerecegini bildirmistir (p=0.001). Siniflar arasi bu
farkin sebebi egitim alirken maske zorunlulugu,

sosyal mesafe gibi kati pandemi kurallarinin
gecerliligi ve dis hekimligi egitiminin ilerleyen yillarda
teorik ve preklinik anlamda yogdunlagsmasi olabilir.
Ayrica 2. sinif 6grencileri dis hekimligi egitimlerinin
ilk yihnda (2020-2021 egitim yilinda) Yiiksek Ogretim
Kurumu Yonetmeligi'® geregi teorik dersleri ¢cevrimigi
olarak almis olmalari da bir neden olabilir.

Ekonomik belirsizlikler ve is givencesine dair en-
diseler kariyer planlamasinda énemli rol oynamak-
tadir. Calismamiza katilanlarin %28.5'G COVID-19
salginindan bu yana, gelecekteki dis hekimligi uygu-
lamalari igin planlarinin degistigini bildirmistir; fakat
cinsiyetler ve siniflar arasinda istatistiksel olarak an-
lamli bir fark gézlenmemistir (p>0.05). Yapilan baska
bir calismada, dis hekimligi égrencilerinin %11’inin
COVID-19 pandemi siirecinde kariyer planlarini de-
gistirdigi ve bu degisimin genellikle 6zel dig hekimligi
klinigine yonelme seklinde oldugu gorilmektedir.

Bu calismada 6grencilerin dis hekimligini secme mo-
tivasyonlari arasinda en 6nemli faktorler dis hekim-
liginin statisinin yuksek bir meslek olmasi, kendi
islerinin patronu olabileceg@i dustncesi, diger mes-
leklere gére parasal kazanimlarin ¢gok olmasi, daha
dizenli calisma saatleri, is bulma kolayhgi, yurtdi-
sindaki is olanaklari ve insanlara yardim etme di-
sunceleri vardi.

Erkek Ogrencilerin dis hekimligini se¢melerindeki
motivasyonel kendi iglerinin patronu olma dustnce-
sinin istatistiksel olarak anlamli dizeyde kadin 6g-
rencilerden ylksek oldugu goérilmustir (p=0.001).
Bu bulgu daha dnce yapilan bazi arastirmalarla ben-
zerlik gostermektedir.®'®2 Buna karsihk Halawany
ve ark.?! tarafindan yapilan bir galismada is firsatlari
agisindan cinsiyetler arasinda anlaml bir fark bulun-
madigini bildirilmigtir.

Bizim calismamizda 6grencilerin buaylik ¢ogunlugu
gelecekte kendi muayenehanelerinde (%76.5) ¢alis-
mak istedigini bildirmistir. Buna ragmen, Turkiye'de
yapilan baska bir ¢calismada &grencilerin bayik ¢o-
gunlugunun bagka bir muayenehanede ¢alismak is-
tedigi bildirilmistir.° Bizim ¢alismamizda baskasinin
muayenehanesinde cgalismak isteyen 1. sinif ve 2.
sinif 6grencileri arasinda (p=0.001) ve 6zel bir po-
liklinikte calismak isteyen kadin ve erkek 6grenciler
arasinda istatistiksel olarak anlamh farklilik bulun-
mustur (p=0.003). Bu ¢alismada sadece kuguk bir
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kesim devlete bagh agiz ve dis saghgr merkezlerin-
de calismak istiyorum (%5.5) ve Universitede aka-
demik kariyerime devam etmek istiyorum (%15)
tercihlerinde bulunmuslardir. Daha 6nceden yapilan
calismalarda devlet kurumlari yerine 6zel kliniklerde
¢alismanin daha ¢ok tercih edildigini gdstermektedir.
Bu sonuglarin ekonomik faktorlere bagl oldugu du-
stintlmektedir.92°

Dis hekimligi egitimini bitirebilecegi disinilen fak-
torler incelendiginde 6grencilerin blyuk ¢ogunlugu
saglik sorunlarinin buna neden olabilecegini disin-
mektedir. Avramova?? ve Sezer® tarafindan yapilan
calismalarda da bu calismanin sonuglarina benzer
sekilde 6grencilerin saglik problemlerinin dis hekim-
ligi egitimini bitirebilecegini distundukleri belirtilmistir.

Salgin 6ncesinde de dis hekimligi 6gdrencilerinin;
akademik baski, rekabetgilik ve is yukl nedeniyle
en fazla stres altinda olan &grenci gruplarindan
biri oldugu bulunmustur.* Dis hekimligi mesleginde
hastalara yakin mesafede calisiimasi ve ylksek
dlizeyde aerosollere, damlaciklara ve agiz sivilarina
maruz kalinmasi viral bulas riskini arttirmakta;
bu da meslegi COVID-19 enfeksiyonuna Kkargi
yuksek riskli bir meslek haline getirmektedir. Dis
hekimligi &grencileri, sosyal mesafe Onlemlerine
uymak ve hastaligin bulagsmasini en aza indirmek
icin gevrimici egitime gecis gibi pandemi sirasinda
meydana gelen egitim degisikliklerinden de zarar
gOrmustir.5 Ayrica cgevrimicgi egitim, dis hekimligi
egitiminin zorluklarini ve gerekliliklerini tam olarak
ele alamamakta ve dis hekimligi 6grencilerini ek
stres altina sokmaktadir. Anksiyete, COVID-19
pandemisinin en énemli psikolojik sonuglarindan
biri olarak ortaya cikmistir.2®> Pandemi siirecinde
saglk calisanlarinda yapilan c¢aligsmalar, Ulkeler
ve kitalar arasinda benzer kaygilarin bulundugunu
gostermektedir.2* COVID-19 pandemisi nedeniyle dis
hekimligi égrencilerinin hastalik kapma korkusuna
ek olarak anksiyete de yasadiklari bildirilmistir.1
Bizim calismamizda da 6grencilerin YAB-7 testine
gore ortalama skorlar (15.245.7) oldukga ylksek
bulunmustur. Olgegin orijinal makalesine gére tiim
katihmcilarin aldigi skorlar ciddi anksiyete olarak
degerlendirilmistir.”? Bu ¢alismada kadin 6grencilerin
skorlari erkek 6grencilere gore yiksek bulunmustur.
Calismamizin sonuglarina benzer sekilde yapilan
farkli calismalarda, risk faktorleri arasinda kadinlarin
hem saglik calisanlar arasinda*® hem de genel

popllasyonda? pandemi sirecinde daha koti
ruh saghgi ile iligkilendirildigi gosterilmistir. Bu
sonuglarin aksine stres seviyelerinde cinsiyetler
arasinda anlamli bir fark olmadigini 6ne siren
calismalar da bulunmaktadir.2® Farkh (lkelerde
pandemi déneminde yapilan ¢alismalarda Universite
dgrencilerinde kadinlarda erkeklere goére daha
yuksek oranda anksiyete gorildugi gosterilmistir.?”
COVID-19 pandemi surecinde, dis hekimligi
Odrencileri arasinda kayglr yayginhgmnin genel
populasyon ve tip &grencilerindeki yayginliktan
daha yuksek oldugu ve dis hekimligi 6grencilerinde
anksiyete prevalansinin %35 oldugu gésterilmistir.2®

Bu c¢alismadan elde edilen bulgulara gére 6grenci-
lerin COVID-19 salgini sebebiyle bulasg durumu ve
uygulanan enfeksiyon kontrol yéntemleri ile ilgili en-
dise duyduklari tespit edilmistir. Kadin katilmcilarin
%53.9’0 dis hekimligi pratiginde COVID-19 pande-
mi surecinde alinan enfeksiyon kontrol énlemleri
yeterli olmadigini bildirirken erkekler arasinda bu
oran %33.3 olarak bulunmus ve cinsiyetler arasin-
da istatistiksel olarak anlaml farklihk bulunmaktadir
(p=0.002) (Tablo 4). Tim katimcilar degerlendiril-
diginde “Dis hekimleri COVID-19 enfeksiyonuna
karsi yuksek risk altindadir” (%95.2), “Dis hekimle-
rinin filyasyonda gorev almasi beni endiselendiriyor”
(%78.5), “Dental tedavilerin g6zlik, N95 maske,
siperlik ve koruyucu 6nlik nedeniyle daha zor bir
hal aldigini distniyorum” (%86.1), “Pandemi pro-
sedurlerinden 6tlru dis hekimligi giderlerinin arttigini
distniyorum” (%86.9) sorularina verilen yanitlarda
evet cevabinin yiksek olmasi YAB-7 testi skorlarinin
sonuglari ile uyumludur.

Calismaya katilan égrencilerinin gogunlugu (%87.3)
mezuniyet sonrasi uzmanlk egitimi almayi iste-
mektedir. Uzmanlik egitimi almak isteyen 6grenciler
arasinda cinsiyetler ve siniflar arasi anlamh bir fark
bulunamamistir (p>0.05). Ulkemizde yapilan diger
¢alismalarda mezuniyet sonrasi uzmanlik yapmak
isteyen ogrencilerin oranlari %96.3 ve %77 olarak
bulunmustur.®?® Bizim c¢alismamizda “Ortodonti”
(%54.7) ve “Agiz, Dis ve Cene Cerrahisi” (%31.7)
uzmanlk alanlari égrencilerin gelecekte en ¢ok ter-
cih etmek istedikleri bélimler olurken “Agiz, Dis ve
Cene Radyolojisi” (%2.3) en son siradadir. Calisma-
mizin sonuglari ile benzer sekilde hem Ulkemizde ya-
pilan baska galismalarda®'® hem de farkli tlkelerde
yapilan galismalarda®3® mezuniyet sonrasi en gok
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tercih etmeyi istenen uzmanlik dallar “Ortodonti” ve
“Agiz, Dis ve Cene Cerrahisi” olarak bildirilmigtir.

Dis hekimligi 6grencileri arasindaki kaygi diizeyleri
daha once bilim camiasini endiselendirmistir.*
Bu endiseler pandemi doéneminde de devam
etmistir.® Bu calisma COVID-19 salgininin dis
hekimligi 6grencilerinin kariyer planlari ve anksiyete
seviyeleri Gzerindeki kisa vadeli etkisini incelemistir.
Calismaya dahil edilen 6grencilerin tamaminin
Marmara Universitesi Dis Hekimligi 6grencisi
olmasi bu calismanin limitasyonudur. Bildigimiz
kadariyla bu c¢alismanin COVID-19 pandemisi
surecinde Turkiye’de dis hekimligi meslegini tercih
etmis Ogrencilerin hem bu meslegi se¢medeki
motivasyonlarini ve kariyer planlarini hem de
anksiyete durumlarini birlikte degerlendiren ilk
¢alisma olmasi bu ¢alismanin gigli yanidir.

SONUGC

Bu calismadan elde edilen veriler &grencilerin
COVID-19 pandemi siresince kariyer secimindeki
degisimlerin pandemi sonrasi gercek degisiklige
karsilik gelip gelmedigini ve dis hekimligi meslegini
etkileyip etkilemedigini degerlendirmek acisindan
dnemlidir. Universitelerde ruh saghgini iyilestirmeye
yoénelik muadahalelerin ve politikalarin olmamasi,
Odrencilerin gelecekteki akademik ve profesyonel
yasamlarinda psikolojik sonuglar dogurabilir. Bu
konu ile ilgili daha fazla arastirima yapilmasi
dis hekimlerinin psikolojik iyilik hali ve meslegi
surdurebilmesi igin dnemlidir.

TESEKKUR

Calismamiza katilan tim o6grencilere tesekkur
ederiz.
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Trend Changes of Studies on Temporomandibular Joint
between 2013-2023: A Bibliometric Analysis
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ABSTRACT

Aim: In this study, our aim was to provide a general perspective
on this subject by making a bibliometric analysis of the trends and
developments of the articles published on TMJ and indexed in
Web of Science between 2013 and 2023.

Material and Method: An analysis was conducted on articles
obtained from the Web of Science (WoSCC, Clarivate Analytics,
Philadelphia, PA, USA) database on August 3, 2023. The search
criteria included the time period 2013 to 2023’ and the search
term ‘Temporomandibular junction’.

Results: The search found 8935 articles; after excluding those
unrelated to TMJ, 8224 were analyzed. The top three topics were
‘non-invasive interventions’, ‘inflammatory diseases in TMJ, and
‘imaging methods’. Leading countries in publications were the
USA, China, and Brazil. The most cited article was ‘Diagnosis
and Management of TMDs'.

Conclusion: Our analysis examined publications on TMJ from
2013 to 2023. There was a rise in the raw numbers of publications,
with the highest number of publications in 2022. We expect a
further increase in 2023. Developed countries contributed more to
these publications, and our study identified key research trends,
authors, journals, institutions, and countries involved.

Keywords: Bibliography; Bibliometrics; Temporomandibular joint;
Temporomandibular joint disorders; Trends

Makale gonderilis tarihi: 21.12.2023; Yayina kabul tarihi: 04.04.2024
iletisim: Dr. Ogr. Uyesi Kadriye Ayga Dere

OZET

Amag: Bu galismada 2013-2023 yillari arasinda TME konusunda
yayinlanan ve Web of Science’da indekslenen makalelerin
trendlerinin ve gelisimlerinin bibliyometrik analiz yapilarak bu
konuya dair genel bir bakis agisi sunmak amaclanmigtir.

Gere¢ ve Yontem: 3 Agustos 2023 tarihinde Web of Science
(WoSCC, Clarivate Analytics, Philadelphia, PA, USA) veri
tabaninda yer alan makaleler Uzerinden; zaman araligr ‘2013-
2023’, arama terimi ‘Temporomandibular junction’ segilerek arama
yapildi ve elde edilen makaleler tizerinden analiz gergeklestirildi.

Bulgular: Yapilan arama sonucunda 8935 makaleye ulasildi ve
TME ile ilgili olmayanlar elenerek 8224 makale ile caligildi. En ¢ok
calisilan 3 konunun sirasiyla ‘girisimsel olmayan mudahaleler’,
‘TME’nin inflamatuar hastaliklar’ ve ‘gériintiileme yontemleri'ne
ait oldugu, en ¢ok yayin yapan ulkelerin sirasiyla Amerika Birlesik
Devletleri, Cin ile Brezilya ve en cok atif yapilan makalenin
‘Diagnosis and Management of TMJ disorders’ oldugu tespit
edildi.

Sonug: 2013-2023 arasindaki TME yayinlarini bibliyometrik olarak
incelenmis olup yillar iginde TME’ye dair ¢alismalarin popdularite
kazandigi ve 2022'de en yiksek yayin sayisinin gorildugu
calismamizda, 2023 yilinda artis olmasi 6ngorilmektedir.
Calismamizda, arastirma egilimleri, en Uretken ve etkili yazarlar,
dergiler, kurumlar, Ulkeler tespit edilmis olup gelismis Ulkelerin
yayinlara daha ¢ok katkida bulundugu goérdldi.

Anahtar Kelimeler: Bibliyografi; Bibliyometri; Temporomandibular
eklem; Temporomandibuler eklem bozukluklari; Trendler
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INTRODUCTION

The stomatognathic system is a complex structure
that includes the mandible, maxilla, the temporo-
mandibular joint (TMJ), the muscles and ligaments
of the maxillofacial region, teeth, salivary glands,
and the hyoid bone. It enables functions such as
opening and closing the mouth, swallowing, breath-
ing, and various facial expressions. TMJ, a part of
this system, belongs to the ginglymoarthroidal joint
group and is located between the glenoid fossa of
the temporal bone and the mandible. It includes an
intra-articular disc, a fibrous capsule, synovial fluid,
and various ligaments that provide support to these
fundamental bony structures. Heterogeneous mus-
culoskeletal system and neuromuscular disorders
involving the TMJ complex and its components are
referred to as ‘Temporomandibular Joint Disorders
(TMD)." Despite the high adaptability of the TMJ
complex to changing conditions, it can exhibit symp-
toms such as pain, limited joint mobility, restricted
mouth opening, and joint sounds due to factors such
as overload, inflammation or macro or micro trau-
ma.2 It is more commonly seen in adults between
the ages of 20 and 40, with an incidence of approxi-
mately 15%." Various treatment options are defined
for TMJ disorder, but the primary goal is to reduce or
eliminate pain and joint sounds, while restoring nor-
mal jaw function.?® Various non-invasive and non-sur-
gical adjunctive treatments such as iontophoresis,
phonophoresis, cognitive behavioral therapy (CBT),
relaxation techniques, acupuncture, and hypnosis
are used for the treatment of TMJ disorder. However,
studies have not shown that any of these treatments
are consistently superior or significantly more effec-
tive than others in managing pain or oral dysfunction
associated with TMJ disorders.* TMJ disorders may
require minimally invasive and open joint surgical
procedures such as arthrocentesis, arthroscopy, and
arthrotomy in 5% to 10% of all patients. After surgi-
cal procedures such as discectomy, disk plication,
eminectomy, or eminoplasty, studies have shown
that pain decreased in about 71% of patients and
mouth opening improved in 61% of cases.®

Bibliometric analysis is a quantitative method for
evaluating the scientific recognition and perfor-
mance of a research article in the literature by apply-
ing mathematical and statistical methods. Bibliomet-
rics is of great importance in evaluating the research

performance of individual authors, institutions, jour-
nals, or countries.® Descriptive statistical analysis of
publications is increasingly used in the dental and
medical literature to identify influential articles in the
field. Clinically, it helps clinicians identify the most
effective articles in their areas of practice, evaluate
clinical problems that might attract research interest,
and also helps researchers gain insight into the di-
rection studies might take for further development.”

When examining bibliometric analyses in dentistry,
it was noted that certain topics such as orthognathic
surgery, implantology, oral lesions, extraction of
impacted teeth, malignancies, maxillofacial trauma,
and treatments receive relatively high levels of
attention. In dental research, however, there are only
a few bibliometric studies on TMJ.2° The aim of our
study was to provide a comprehensive overview of
the trends in articles published in the literature on
the TMJ by performing bibliometric analyses over
the last 10 years.

MATERIAL AND METHOD

A literature search was conducted on August 3,
2023, using Web of Science (WoSCC, Clarivate
Analytics, Philadelphia, PA, USA) to access studies
on Temporomandibular Joint. The search criteria in-
cluded the following:

Search term: “Temporomandibular junction’
Language: ‘English’
Time period: 2013 to 2023’

WoS Categories: ‘Dentistry Oral Surgery Medicine,
Surgery, Medicine General Internal, Medicine Re-
search Experimental, Radiology Nuclear Medicine
Medical Imaging’

WoS Index: ‘SCl-expanded, ESCI, SSCI, CPCI-S,
A&HCI, CPCI-SSH, BKCI-SSH’

The analysis was based on the articles available in
this database that met the specified criteria.

The raw data was downloaded from WoS and
processed with MS Excel® 2019 (Redmond, WA,
USA) for analysis purposes. Articles were screened
for relevance to the study topic by two researchers
(S.V.,, K.A.D.). Any discrepancies or disagreements
between the researchers in the analysis were
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resolved by reviewing the full texts of the articles
until a consensus was reached. The results of the
analysis revealed articles on topics such as knee
joint, hip joint, trapeziometacarpal joint, syndromic
diseases, etc., which were not associated with the
TMJ. Therefore, these articles were excluded from
the study. The recorded subject headings included
journal name, article title, study topic, names and
number of authors, affiliation of the first author,
country of the first author, publication year of the
article, abstract, citation count, funding status,
among others. The categorization of study topics of
the articles was based on the classification modified
by Okeson, in accordance with the classification of
the American Academy of Orofacial Pain (AAOP)
and the International Headache Society (IHS).

RESULTS

A total of 8935 articles were viewed in the Web of
Science. Following evaluating the abstracts to ex-
clude articles not related to TMJ, 8224 articles were
included in the study. The analysis showed an in-
creasing trend in the raw number of articles from
2013 to 2023. The highest number of studies was
recorded in 2020, 2021, and 2022, the number of
articles in 2022 being the highest (Figure 1).

The articles were categorized into thirty-seven main
headings based on the classification modified by
Okeson, which is derived from the classification by
the American Academy of Orofacial Pain (AAOP)
and the International Headache Society (IHS). It is
noticeable that the most studies fall into the cate-
gory of ‘non-invasive interventions’ such as injection
therapies, laser therapy, manual therapy, and splint
therapy. This is followed by the category ‘Inflamma-
tory disorders of TMJ,” which deals with osteoarthri-
tis and juvenile idiopathic arthritis, with the second
highest number of articles. Imaging procedures such
as Cone Beam Computed Tomography (CBCT),
Magnetic Resonance Imaging (MRI), and ultraso-
nography were third in frequency. In “TMJ surgery’
category, which is in fourth place, reconstructive
treatment takes the top position with a percentage
of 34%. The names of the topics and their respec-
tive numbers are listed in Table 1. The articles orig-
inated from ninety-two different countries and from
955 universities, and 247 non-university institutions
such as private clinics and hospitals. The top twenty

Table 1. Titles and numbers of study topics

Topics Numbers
Non-invasive intervention 949
Inflammatory diseases of TMJ 790
Imaging 787
TMJ surgery 694
Anatomy of TMJ 560
TMJ and systemic diseases 413
Irregularity of the condyle-disc complex 337
Effect of orthognathic surgery on TMJ 331
TMJ cysts and tumors 314
Clinical examination of the TMJ 250
Structural incompatibility of joint surfaces 249
Ankylosis 217
Disorders of the masticatory muscles 201
Fractures 198
The effect of psychological factors on TMJ 196
Arthrocentesis 187
The effect of occlusion on TMJ 165
TMJ prostheses 159
Dysfunction 148
The effect of hormones on TMJ 130
Classification of TMJ diseases 108
Tissue engineering 106
Arthroscopy 98
Trauma to TMJ and its effects 93
Effect of masticatory force on TMJ 79
Orofacial pain 77
Awareness of TMJ diseases 73
The effect of parafunctional habits on TMJ 66
TMJ and its adjacent structures 52
Congenital and developmental bone 43
disorders

Loss of functions 40
The effect of occupational fatigue on TMJ 38
Trismus 23
Effect of body posture on TMJ 20

Conditions causing bone necrosis and its 17
effect on TMJ

Pain 14
Coronoid impedans 2

countries accounted for 84% of the articles, with the
United States published most of the articles (14%),
followed by China (13.9%) and Brazil (9%) (Figure
2). The five universities with the most publications on
TMJ were: Shanghai Jiao Tong University, Sichuan
University, University of Sao Paulo, Peking Univer-
sity, and University of California System (Figure 3).
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The subheadings of the four most frequently ana-
lyzed topics as well as the number of articles pub-
lished and their percentage over the last ten years
are listed in Table 2. Of the 8224 articles, 2120 arti-
cles were funded or supported in some way. Table 3
lists the ten most frequently cited articles up to the
time of analysis, together with the names of the au-
thors, their countries, affiliated institutions, and the
number of citations. A total of 8224 articles were
published in 1377 different journals and books. The
top five journals with the highest number of publi-
cations were: Journal of Oral and Maxillofacial Sur-
gery (376), Cranio-The Journal of Craniomandibular
& Sleep Practice (299), International Journal of Oral
and Maxillofacial Surgery (291), Journal of Craniofa-
cial Surgery (273), and Journal of Cranio-Maxillofa-
cial Surgery (269).

DISCUSSION

TMJ is one of the most important and complex joints
in the human body. Not only does it have an anat-
omy that functions within physiological limits, but it
also interacts with surrounding structures such as
muscles and ligaments. These relationships have a
direct influence on the dynamics and function of the
mandible."®

Recently there has been an increase in complaints
in connection with TMJ disorders. Complaints such
as pain in the TMJ region and masticatory muscles,
restricted jaw movements, clicking or cracking
sounds in the joint, which can restrict daily activities
such as chewing or speaking, have the potential to
significantly affect quality of life. The National Institute
of Dental and Craniofacial Research (NIDCR)

Table 2. The four most studied topics and their subheadings

Topic Subheading

Year Total n(%)

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Injection therapy 16 16 17 17
Splint therapy 9 8 12 7
Non-invasive | asertherapy 10 10 12 5
intervention Manuel therapy 11 5 4 10
Orthodontic 6 9 9 6
treatment
Osteoarthritis 15 18 30 25
Juvenil
Inflammatory - jgiopathic 14 14 20 13
diseases of arthritis
™ Arthritis 20 21 25 17
Septic arthritis 22 21 28 20
MRI 18 17 21 14
CBCT 17 14 9 14
Imaging
CT 3 6 4
Ultrasonography 4 2 4 4
Reconstruction 8 24 25 19
SDL:?C;’eposmon 12 19 8 12
TMJ surgery gery
Arthroplasty 3 6 8 8
Distraction 4 5 9

osteogenesis

24
10
7
8

9

30

15

21
27
17
16
4

3

23

21 25 39 35 38 24 272, %28.7
1 8 16 13 24 12 130, %13.7
14 1 15 18 18 6 126, %13.3
5 10 12 9 24 1 109, %11.5
10 8 14 9 19 6 105, %11.1
31 40 35 43 57 38 362, %45.9
25 17 22 20 23 16 199, %25.2
32 19 25 6 6 4 62, %7.9
33 22 14 5 3 1 30, %3.8
20 14 25 28 30 18 222, %28.3
18 19 22 26 24 9 188, %23.9
5 4 9 9 7 2 60, %7.7
5 3 4 5 6 1 48, %6.1
24 25 14 31 25 20 238, %34.3
13 14 22 25 18 12 162, %23.4
3 9 8 11 6 3 66, %9.9
7 5 5 7 5 6 60, %8.7
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has reported that TMJ and muscle disorders are
among the most common causes of facial pain.
Furthermore, TMJ disorders are the second most
common chronic disease of musculoskeletal system
after chronic back pain. Considering that pain
associated with TMJ disorders can interfere with a
person’s daily activities, psychosocial functionality,
and quality of life, accurate diagnosis of these
complex musculoskeletal disorders and appropriate
clinical care is important."

TMJ  disorders, their diagnoses, treatment
approaches, and the various defined techniques
used in therapy make up a significant part of the
literature. Analyzing the trends and developments
of these topics over the years and periods within
the literature can be done effectively through a
bibliometric analysis. Bibliometrics is a functional

Table 3. The ten most cited articles about TMJ

technique that examines a wide range of literature
and associated metadata to reveal historical
development processes. It serves as a reliable
method to explore future trends in specific academic
fields. By examining data such as authors, keywords,
and citations, this method helps to analyze progress
in scientific fields.'? The literature analysis shows
that a total of 8224 articles related to TMJ were
published in the Web of Science (WoS) within the
ten-year period between 2013 and 2023. Looking at
the number of articles per year, there is a general
trend of an increase each year compared to the
previous year (Figure 1). A bibliometric analysis
conducted by Balel et al."®* on TMJ reconstruction
covering the years from 1986 to 2020, also shows
an increase in the number of articles over the years.
The increasing prevalence of TMJ problems and
their significant impact on patients’ quality of life

Name of the article Year Author Institution Citation Country
Diagnosis and Management of TMDs 2013 de Leeuw et al. University of Kentucky 582 USA
Differential Diagnosis and Management 2018 de Leeuw et al. University of Kentucky 554 USA

of TMDs

General Considerations in Managing 2014  Okeson et al. University of Kentucky 499 USA

Oral and Facial Pain
Pain and Dysfunction of the

Hebrew University of

Temporomandibular Joint 2015 Nitzan et al. Jerusalem 435 Israel
Synthetic materials in craniofacial . . .

. . . Bagiyatallah University of
regeneratlve. medlcmg. A 2022 Yazdanian et al. Medical Sciences (BMSU) 423 Iran
comprehensive overview
Preclinical orofacial pain assays and
mgasures and chronic primary orofacial 2023 Sadighparvar McGill University 319 Canada
pain research: where we are and where et al.
we need to go
A current overview of materials
and strategies for potential use in 2017  Jazayeri et al. Marquette University 282 USA
maxillofacial tissue regeneration
Temporomandibular Joint Surgery 2017 Bouloux et al. 278 England
Tissue Engineering for the 2019 Acrietal. University of lowa 260 USA

Temporomandibular Joint

Timing interventions in relation to
temporomandibular joint closed lock
duration: a systematic review of ‘locking
duration’

2014 Al-Baghdadi et al. N8 Research Partnership 253

England
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have led to the development of various treatment
options and the sharing of results in the literature. As
a results, the number of academic studies focusing
on the TMJ has increased significantly. Although it
occupies a relatively small area in relation to body
volume, TMJ is remarkably complex in structure. Its
intricate nature, combined with the variety of clinical
symptoms and functional impairments resulting from
internal changes or pathologies, has led to research
into the TMJ spreading across different areas. This
is due to the development of both invasive and
non-invasive treatment protocols aimed at treating
address these conditions.™

In our study, the articles were categorized under
thirty-seven main headings. When reviewing
the topic headings, the heading ‘Non-invasive
interventions’ was in first place. The subcategories
within this heading showed that injection therapy
accounts for the highest percentage, and the number
of articles published in this area increased each year
(Table 2). Injection therapy refers to the concept of
injecting various substances such as growth factors,
hyaluronic acid, corticosteroids, platelet-rich plasma,
and stem cells into the joint space to mitigate or
halt the progression of the current condition of
the joint and relieve pain. This therapy is used for
conditions that cause internal irregularities such as
osteoarthritis and herniated discs.1

Patients with TMJ disorders often experience pain,
dysfunction and are reluctant to undergo invasive
procedures. Forthisreason, both patients and doctors
tend to focus on non-invasive treatments such as
injection therapy, splint therapy, laser therapy and
orthodontic treatment before incorporating advanced
surgical procedures into their treatment protocol.
Also noteworthy is the presence of psychological
factors that exacerbate pain in individuals with
TMJ disorder. Approximately 75% of these patients
exhibit varying degrees of emotional disturbance,
ranging from mild to severe anxiety, stress, and
similar psychological disorders. These psychological
changes are associated with the tendency of patients
to avoid invasive procedures such as surgery and
opt for less complex treatments, a trend supported
by the results of various studies."

Inflammatory diseases, autoimmune diseases, and
various types of connective tissue diseases form a
group of diseases that contribute to long-termdamage

in several joints, with TMJ is frequently affected
among these joints.’® Pain is the most common
symptom of degenerative changes in the TMJ, and
osteoarthritis is considered the most widespread
joint disease."® Osteoarthritis is a debilitating
degenerative disease involving inflammation and
the bones of the joints. Osteoarthritis of the TMJ,
considered one of the most severe types of TMJ
disorder, has a prevalence of 18.0% to 84.5% and
affects 8% to 16% of the world’s population.?’ The
second most important topic in the subject heading
of the article was ‘Inflammatory diseases of the
TMJ'. When evaluating the subcategories within this
heading, the subheading ‘Osteoarthritis’ showed
a steady increase in the number of publications
(Table 2). The higher number of publications can
be correlated with the prevalence of the condition,
which can lead to complications such as reduced
posterior facial height due to condylar osteolysis,
joint instability, ankylosis and facial deformities. The
increase in publications may be consistent with the
search for solutions to these complications.

Imaging the TMJ plays a crucial role in diagnosis,
treatment planning, evaluation of treatment out-
comes and understanding the anatomy of soft and
hard tissues. It also has significant educational val-
ue. MRI has become a fundamental tool in the evalu-
ation of TMJ disorders because it can noninvasively
image the major regional anatomic structures, de-
tect the presence of effusions within the joint, and
reveal abnormalities in bone marrow signal inten-
sity.2 MRI is considered the gold standard for disk
displacement disorders. High-quality MRI images
consistently show a normal position of the disk, even
in open-mouth views. Dental cone beam CT scan
(CBCT) is gaining popularity among imaging tech-
niques due to its low radiation emission and fast im-
age acquisition, making it ideal for the examination
of bone and dental structures, while MRI and CBCT
are gaining importance within imaging techniques.?
In addition to these benefits, the third most investi-
gated topic category concerns ‘Imaging techniques’,
which mainly focuses on studies conducted using
‘MRI’ and ‘CBCT’ (Table 2). Imaging techniques are
important tools for understanding the anatomical
structure and function of the TMJ, aid in the diagno-
sis and treatment of TMJ disorders, and contribute
significantly to the development of treatment plans
to improve patients’ quality of life.
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A complete reconstruction of the joint structure
may be necessary if there is a significant loss in
the TMJ. Such losses may result from patholo-
gies, condylectomy, traumatic joint damage or se-
vere degeneration of the articular surfaces leading
to skeletal changes and malocclusion. Irreparable
damage due to trauma, ankylosis, degenerative,
rheumatic and iatrogenic diseases are considered
the gold standard in the reconstruction of severely
damaged TMJs.22 TMJ surgery is an effective treat-
ment method for certain joint disorders. However,
it is recommended when non-surgical treatments
prove insufficient due to the complexity of available
techniques and potential complications such as in-
fection, facial nerve damage, loss of stability of TMJ
prostheses over time or foreign body reactions.
Surgical treatment options such as meniscectomy,
meniscoplasty, eminectomy, condylectomy and con-
dylotomy are preferred in such cases. Compared to
open joint procedures, arthrocentesis and arthros-
copy are less invasive, simple and less costly pro-
cedures.® The fourth most studied topic was ‘TMJ
surgery’ with ‘Reconstruction’ and ‘Disc reposition-
ing surgery’ accounting for the highest percentag-
es in their respective subcategories (Table 2). The
concept of reconstructive treatment includes the use
of biocompatible, corrosion-resistant and mastica-
tion-resistant TMJ prostheses for conditions such as
ankylosis, congenital diseases or syndromes, neo-
plastic diseases and trauma-related fractures.?* For
this purpose, autogenous grafts such as metatarsal,
fibula, tibia, iliac, costochondral and sternoclavicular
bones as well as customized TMJ implants can be
used as alloplastic grafts.'® Disc reduction surgery is
preferred as a treatment option in cases where the
disk is severely deformed in advanced stages due
to loss of structural integrity of the posterior, medial
and lateral supporting ligaments.'®?? In clinical stud-
ies on disk reduction surgery, patients who under-
went this surgical procedure showed a decrease in
pain intensity of 80% to 94% and an improvement
in mandibular function.?® In our study, a total of 238
articles on TMJ reconstruction were published, 23
in 2017, 25 in 2019 and 31 in 2021, indicating an in-
creasing trend in this field. Consequently, bibliomet-
ric analysis studies conducted by Balel et al. on TMJ
reconstruction from 1986 to 2020 have also shown
the growing popularity of this topic at different time
intervals.”

In the bibliometric analysis of publications on medical
topics found in the literature, the evaluation of the
institutions in which studies were conducted found
that universities produce more scientific publications
than hospitals or private clinics. This is attributed
to the physical resources, financial support, and
variety of cases available at universities compared
to hospitals and private clinics.?” In line with this
information, 78.6% of the articles included in our
study were from 955 different universities. Among
them, Shanghai Jiao Tong University has the most
publications with 208 articles, followed by Sichuan
University in second place with 176 articles and
University de Sao Paulo in third place with 131
articles (Figure 3). This result is consistent with a
bibliometric analysis by Wang et al. on TMJ disc
shifts between 1992 and 2022, in which two of the
most productive universities were Shanghai Jiao
Tong University and University of Sao Paulo.?
The differences in the number of studies between
universities are due to various factors, such as
research areas, countries in which the universities
are located, financial resources, university project
support, international collaborations and the
number of academic staff. If we look at the number
of items produced by each country, we see that
the highest numbers come from the United States
and China. These countries stand out as major
centers of scientific research and academic study.
Collaborations between universities and joint
efforts by researchers from different countries can
influence the distribution of these article numbers.
The countries with the highest number of studies
are the United States (113), China (82), Turkey
(71), Japan (68) and Brazil (67). Looking at the total
number of universities in these developed countries,
the United States has 4140 universities, China has
2138 universities and Turkey has 208 universities.
The reason Turkey produces a higher number of
publications on TMJ despite having fewer universities
compared to other countries could be due to cultural
factors, living conditions and higher stress levels in
the country. This situation could lead to an increased
need for scientific research and, consequently,
to an increase in the number of studies carried
out in this area. Therefore, the growing number of
publications on TMJ in Turkey appears to be related
to the complex socio-cultural structure of the country
and the dynamics of its academic environment. An
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academic bibliometric analysis on myofascial pain
conducted by Tang et al. found that Turkey ranked
second in the number of published articles on
bruxism-related topics between 1956 and 2022.%
The number of science and technology articles and
papers published worldwide in 2018 amounted to
2.556.000, with China leading the way (528.263),
followed by the United States (422.808) and India
(135.788). The total number of articles published by
each country correlates with the number of articles
published on TMJ disorder. In a bibliometric analysis
on the reconstruction of TMJ disorder conducted by
Balel and colleagues, it was found that the countries
with the most contributions were the USA, China and
the United Kingdom.™ Highly developed countries,
especially those with strong economies such as the
USA and China, significantly influence academic
research and the production of articles through the
financial support they provide to universities and
through their extensive university networks. These
contributions play a crucial role in the conduct of
scientific research and the publication of articles.
These advantages enable advanced countries to
maintain their leading position in the production and
dissemination of scientific knowledge.

Citation analysis refers to the systematic exam-
ination and evaluation of research conducted on a
particular topic or text using bibliometric methods. It
includes the assessment of the impact of research-
ers, individual studies, institutions, and entire fields
of study.?® Table 3 shows the top ten most cited arti-
cles among the 8224 publications on TMJ. This table
shows that three of the most cited articles come from
the USA. This shows that research from the USA
occupies a significant place in the literature and is
frequently cited by other countries. The influence of
the USA in the scientific literature is reflected in the
fact that the most frequently cited articles and pub-
lications are predominantly from the USA, making
it the country with the highest publication rate and
the greatest citation impact. In line with the results of
our study, Balel’s bibliometric analysis of embedded
third molars between 2000 and 2020 also showed
that the most significant contribution came from the
USA.2 “Al-Sharaee et al.” found that among the 100
most cited articles in the field of TMJ disorders, 46
of these articles were from the USA. Similarly, in the
bibliometric analysis of “Wang et al.” on TMJ disc

displacement, covering a 30-year period from 1992
to 2022, the USA was found to be the largest con-
tributor, which is consistent with the results of our
study.”®?” These results indicate that the USA is a
leader in the academic world and one of the coun-
tries that contribute the most to scientific research
worldwide.

The first two most cited studies in the literature on
TMJ disorder are attributed to the book “Orofacial
Pain: Guidelines for Assessment, Diagnosis, and
Management” by de Leeuw et al. It is clear that this
book serves as an important reference source in
TMJ disorder research.

The impact factor is a tool used to measure the im-
portance of journals within a certain category by cal-
culating how often selected articles have been cited
in recent years. Journals with a higher number of
publications of review articles tend to have higher
impact factors, and those with higher impact factors
are considered more important than those with lower
impact factors.®° The Journal Citation Reports (JCR)
is a database that provides unbiased and objective
tools for evaluating important journals worldwide and
offers comprehensive statistical information based
on critical citation data. When examining journals
that publish on TMJ, the ‘Journal of Oral and Max-
illofacial Surgery’ is at the top of the list with a total
of 376 published articles, indicating that research in
this field is highly valued in this journal. According
to the JCR publication of 2023, the impact factor
for the Journal of Oral and Maxillofacial Surgery is
2.1, which illustrates its significant position among
journals dealing with topics in oral and maxillofacial
surgery. In the bibliometric analysis of TMJ recon-
struction conducted by Balel et al., the ‘Journal of
Oral and Maxillofacial Surgery’ also appears to have
made the greatest contribution.’® In second place is
the journal ‘Cranio-The Journal of Craniomandibular
& Sleep Practise’ with an impact factor of 1.6 and
299 articles, while the ‘International Journal of Oral
and Maxillofacial Surgery’ is in third place with an im-
pact factor of 2.4 and 291 articles. In the bibliometric
analysis by Wang et al. on TMJ disc displacements
between 1992 and 2022, it was found that two of the
three journals with the most published articles were
the ‘Journal of Oral and Maxillofacial Surgery’ and
‘Cranio-The Journal of Craniomandibular & Sleep
Practice’.?’ The observation that three of the five
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journals with the most publications are from the USA
suggests that research in the field of TMJ covers
a wide range of aspects in terms of diagnosis and
treatment. The large number of articles published in
these journals indicates a comprehensive examina-
tion of the various facets of TMJ.

CONCLUSION

Our study, conducted using bibliometric analysis,
aims to identify the publications, journals, countries,
most cited articles, and authors related to TMJ
disorders between the years 2013 and 2023. It was
found that the number of articles on TMJ disorder
has increased rapidly over the years, with the
highest number of publications in 2022. As our study
was conducted in August, the first seven months
of 2023 were considered, and it is possible that
the total number of articles in 2023 may exceed
those of previous years. The research shows that
non-invasive approaches in the treatment of TMJ
disorders, which have an increasing impact on
patients’ quality of life, have gained popularity, with
non-interventional interventions being the most
intensively studied topic. The categorization of
articles by topic is intended to help identify areas in
need of further research. The three most productive
institutions are universities, in particular Shanghai
Jiao Tong University, Sichuan University, and
University of Sao Paulo, in parallel with the USA,
China, and Brazil, respectively. This bibliometric
analysis provides a comprehensive examination of
publications on TMJ, identifies areas of research,
recognizes potential trends, and should serve as a
valuable reference guide for future studies.
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Ozglin Arastirma Makalesi

Erken Cocukluk Cagi Ciriikleri ile ilgili Youtube
Videolarinin Kalitesinin ve Yararlliklarinin

Degerlendirilmesi

Seray Sahin'(), Betiil Sen Yavuz?

OZET

Amag: Bu galisma dis hekimleri ve uzmanlar tarafindan yiklenen
Youtube™'daki erken gocukluk ¢agi gurikleri (ECC) hakkindaki
videolari karsilastirmay! amacladi.

Gere¢ ve Yontem: Youtube'da ‘erken gocukluk cagr gurukleri’
terimi arandi. Turkge dilinde kabul edilebilir video kalitesinde 36
video analiz edildi. Videolari yikleyen kisiler yani video kaynaklari
dis hekimi ve diger olarak; video sunuculari ise dis hekimi ve
uzman olarak kaydedildi. Etkilesim indeksleri ve izlenme oranlari
hesaplandi. Videolarin kalitesi ve yararliliklari Video Bilgisi ve
Kalite indeksi (VIQI) ve 13 yararlilik kriteri ile degerlendirildi.

Bulgular: Videolarin etkilesim indeksi (sirasiyla p=0.176,
p=0.591) ve gorlntilenme orani (sirasiyla p=0.147, p=0.780)
video kaynagi ve video sunucusuna gore istatistiksel olarak
farkliilk  gostermedi. Video kalitesi video kaynagindan
etkilenmezken (p=0.633), sunucusu uzman dis hekimleri
olan videolarin toplam VIQI skoru (p=0.018), bilgi dogrulugu
(p<0.001) ve kesinlik (p=0.042) alt skorlari uzmanlar tarafindan
yuklenen videolarda istatistiksel olarak anlamli derecede daha
fazlaydi. Dis hekimleri (4.54+2.17) ve diger video kaynaklari
(5.67+2.67) tarafindan ylklenen videolarin yararlliklar arasinda
fark gozlenmedi (p=0.183). Ayrica dis hekimleri (4.18+2.64) ve
uzmanlar (4.74+1.63) tarafindan yiiklenen videolarin yararliliklari
da farklilik géstermedi (p=0.538).

Sonug: Video yararliliklari video kaynagi veya sunucusuna gore
degisiklik gostermezken, uzmanlar tarafindan yiklenen videolarin
kalitesi daha yuksekti. Youtube platformu Uzerinden hastalar
bilgilendirilmek istendiginde videonun sunucusunun uzman dis
hekimi oldugu videolar tercih edilebilir.

Anahtar Kelimeler: Erken Cocukluk Cagi Ciriikleri; Internet;
Video Kalitesi; Yararlilik; Youtube

Makale gonderilis tarihi: 08.12.2023; Yayina kabul tarihi: 01.08.2024
iletisim: Seray Sahin

ABSTRACT

Aim: This study aimed to compare videos on early childhood
caries (ECC) uploaded by dentists and specialists on Youtube™.

Material and Method: The term ‘early childhood caries’ was
searched on Youtube. 36 videos in Turkish with acceptable
video quality were analyzed. The individuals uploading the videos
(sources) were categorized as dentists or others, while speakers
were categorized as dentists or specialists. Interaction index and
viewing rates were calculated. The quality and usefulness of the
videos were assessed using Video Information and the Video
Quality Index (VIQI) and 13 usefulness criteria.

Results: The video’s interaction index (p=0.176, p=0.591,
respectively) and viewing rate (p=0.147, p=0.780) did not show
statistical differences based on the source and speaker. While
the video quality was not affected by the source (p=0.633), videos
presented by specialist dentists had significantly higher total VIQI
scores (p=0.018), information accuracy (p<0.001), and precision
(p=0.042) sub-scores. There was no significant difference in
the usefulness of videos uploaded by dentists (4.54+2.17) and
other sources (5.67+2.67) (p=0.183). Furthermore, there was
no difference in the usefulness of videos uploaded by dentists
(4.18+2.64) and specialists (4.74+1.63) (p=0.538).

Conclusion: While the usefulness of videos did not vary based
on the source or speaker, videos uploaded by specialists had
higher quality. When patients are to be informed through the
Youtube platform, it is preferable to choose videos presented by
specialist dentists.

Keywords: Early Childhood Caries; Internet; Usefulness; Video

Quality; Youtube.
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GiRiS

Erken cocukluk ¢agi cirukleri (ECC) 6 yasindan
daha kiiglk bireylerde bir veya daha fazla kavitas-
yonlu veya kavitasyonsuz c¢lrik ve/veya clruge
bagh dis kaybi ve/veya herhangi bir sit disinde dol-
gu varligi ile tanimlanir. Ug yasindan daha kiigiik
bireylerde en az bir diiz ylzey ¢urtiga varhdi ise sid-
detli erken gocukluk ¢lrlkleri olarak adlandirilir.’

Erken ¢ocukluk ¢agi ¢urikleri igin; 0-5 yas grubu ¢o-
cuklarin anne veya birincil bakim verenin aktif ¢trik-
lerinin bulunmasi, ailenin sosyoekonomik dizeyinin
disUk olmasi, ara 6gunlerde sekerli besin veya ice-
ceklerin tliketim sayisinin giinde 3’ten fazla olmasi,
cocugun sekerli bir icecek bulunan biberon ile uyu-
tulmasi, kotl agiz hijyeni, yetersiz flor uygulamalari
gibi faktorleri yiksek risk faktorleri olarak tanimla-
maktadir. Ayrica gocuklarda bireysel ve profesyonel
koruyucu uygulamalarin dlizenli olarak uygulanmasi
ile dis ¢liriginiin 6nlenebilir oldugu bildirilmistir.23

Cocuklardaki dis c¢urikleri gocugun sadece agiz ve
dis sagligini etkilemekle kalmaz ayni zamanda gocu-
dun genel sagligini da etkilemektedir. ECC bulunan
¢ocuklarin sit diglerinde bulunan enfeksiyonu ya da
sut dislerinin erken kaybi beslenme yetersizligine
neden olur, dolayisiyla ¢gocugun blyume ve gelisimi
etkilenir. Ayrica dislerdeki enfeksiyonlar ¢ocukta fo-
kal enfeksiyon riski de olusturmaktadir. Cocuklardaki
agri, uykusuzluk, huzursuzluk gibi yasanan diger so-
runlar da psikolojik sorunlarin da gérilmesine neden
olabilmektedir.*¢ Tim bunlarin yani sira ECC tedavi
edilmediginde ve ilerlemesi 6nlenmedidinde hem bi-
reysel olarak hastanin saglik ve zaman kaybina hem
de global olarak Ulkelerin saglik sisteminde ekono-
mik kayiplara neden olabilir.”

Curuklerin 6nlenmesi ve yapilan tedavilerin basarisi
acisindan dis hekimlerinin hastalara verdigi bilgilerin
Oneminin yuksek olmasina ragmen, verilen bilgilerin
yarisi veya daha fazlasinin hastalar ve ebeveynler
tarafindan unutulma egilimi vardir.8® Bu nedenle
hastalar hatirlatmalara veya ek bilgilere ihtiya¢ duy-
maktadir. GUnidmuzde internet insanlarin bilgilerini
pekistirme ve yeni bilgiler 6grenebilmek igin kullan-
digi populer bir kaynak haline gelmistir ve internete
erisim oranlari her gegen gin artmaktadir. Birlesik
Krallik'ta 2006 yilinda %60’in altinda olan interne-
te erisim oraninin, 2010 yilinda %73’e ylkseldigi
bildirilmistir.’ Ulkemizde ise 2022 yilinda hanelerin

%94’iinun evden internete erisim imkanina sahip ol-
dugu rapor edilmigtir; internet kullanim oraninin ise
16-74 yas grubundaki bireyler igin %85 oldugu be-
lirtilmigtir."

internetin saglik iin bilgi edinme yéntemi olarak kul-
lanilmasinin gavenilir olmayan web sitelerine kolay
erisim gibi dezavantaji bulunmaktadir.’? Ayrica inter-
net ortaminda bulunan bilgilerin kimler tarafindan ve
ne zaman yuklendiginin tam olarak denetlenememe-
si de internetten edinilen bilgilerin dogrulugu hakkin-
da tartisma yaratmaktadir.28

Dis hekimleri veya uzmanlar gibi agiz dis saghg: pro-
fesyonellerinin, gevrimigi icerigi gin gectikge artan
Youtube™ gibi sosyal medya platformlarini hasta-
larina bir bilgi kaynagi olarak dnerip dnermeyecedi
konusu hekimin kararina baglidir.'> Glinimuzde bu
konuda hekimlere 1sik tutabilmek amaciyla ¢evrimi-
¢i icerik saglayan platformdaki bilgilerin guvenirligi-
ne ve kalitesini degerlendiren ¢alismalar artmakta-
dir.'%"213 | jteratlirde erken cocukluk cagi clrtkleri
ile ilgili Turkge videolarin kalitesi ve yararliliklarini
degerlendiren higbir ¢alisma yoktur.” Bu amagla bu
calismada Tirkiye'de cevrimigi videolara ulagsmak
icin en ¢ok tercih edilen platform olan Youtube™ daki
ECC hakkindaki dis hekimleri ve uzmanlar tarafin-
dan yuklenen videolarin yararliligi ve kalitesinin kar-
silastirlmasi amaglandi. Calismanin sifir hipotezi
ECC hakkinda dis hekimleri ve uzmanlar tarafindan
yiklenen videolarin yararhlklari arasinda fark olma-
dig1 yéninde olusturuldu.

GEREG VE YONTEMLER

Bu calisma halka acik verilerden elde edilerek ger-
ceklestirilen bir galisma oldudu icin etik kurul onayi
gerekmemektedir.

Literatirdeki c¢alismalar'®'>'* ve ECC hakkindaki
rehber’ incelendikten sonra Youtube ™’da aranacak
anahtar kelime ‘erken cocukluk ¢cagi ¢lrukleri’ olarak
belirlenmistir. ECC’nin yaygin olarak bilinen bir
diger adi olan ‘biberon ¢urigd’ terimi aratildiginda
¢ikan videolarin cogu ‘erken gocukluk ¢agi gurikleri’
videolari ile ortak oldugu igin ‘biberon ¢urugd’ terimi
anahtar kelime olarak eklenmemistir. Literatirdeki
calismalar  Youtube™’da yapilan aramalar
sonucunda ilk G¢ sayfadaki videolarin veya listelenen
ilk 60-200 videonun izlendigini rapor ettigi icin bu
¢alismada ilk 100 videonun degerlendiriimesine
karar verildi.'34
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Degerlendirme iki arastirmaci (X.X. ve X.X.X.) ta-
rafindan gergeklestiriimis olup, Tirkge dilinde olan
ve kabul edilebilir bir video kalitesine sahip olan vi-
deolar ¢alismaya dahil edildi. Sadece gorinti olan
ya da sadece sesi olan, tekrar eden, gizgi filmli ve

‘Erken Cocukluk Cag Ciiriikleri”

Aratilan video (n=100)

Dail edilen videolar (n=36) Dahil edilmeyen videolar
(n=64)

Tekrar eden (n=6)

Diger cocukluk hastaliklan (n=7)
Cocukluk dénemi egitimi (n=5)
i_g:el-iéi“d.iakdsu {n-—-ﬁéj

Ses/animasyon olan (n=7)

Sadece E'I,E)l'{}nlﬂ (n=5)
15 dakikadan uzun (n=5)

Sekil 1. Dahil edilme ve edilmeme kriterleri

sarkili olan, reklam igerikli olan, higbir bilgi icerme-
yen, aranan terimler ile alakasi olmayan, dikkat da-
ginikligina sebep olabilecegi icin 15 dakikadan uzun
videolar bilgiye ulagsmayi zorlastirabilecegdi i¢in bu
videolar kabul edilebilir video kalitesine sahip olma-
digindan ¢alisma disi birakildi (Sekil 1). Yapilan de-
gerlendirme sonucunda toplam 36 video calismaya
dahil edildi.

Videolara tekrar kolay ulasabilmek igin baslk ve
URL bilgisinin yani sira videolarin uzunlugu (dakika
olarak), yuklenme tarihi, gortintilenme sayisi, bege-
ni ve begenmeme sayisi, yorum sayisi kaydedildi.
Videolarin yiiklenme tarihinden bugiline kadar gegen
zaman gun olarak hesaplandi. Videolari ylkleyen
kisilerin dis hekimi olup olmamasina gére video kay-
naklari iki kategoriye (dis hekimi ve diger) ayrildi.
Ayrica videoda bilgilendirmeyi yapanlarin (sunucu)
dis hekimi oldugu 30 video bilgilendiren kisinin dig
hekimi veya uzman olmasina gore 2 kategoride ana-
liz edildi.

Videolar Ug farkh sekilde degerlendirildi. Birinci ki-
simda videolarin demografik bilgilerinden her video
igin Etkilesim indeksi ve izlenme Orani asagdida veri-
len formiil ile hesaplandi.™

Etkilesim indeksi (%) = ((Begeni Sayisi-Begenme-
me Sayisi) /(Goruntilenme Sayisi))x100

izlenme Orani (%) = ((Goriintilenme Sayisi)/(Yiik-
lemenin Uzerinden Gegen Zaman))x100

ikinci kisimda videolar video bilgisi ve kalite indeksi-
ne (Video Information and Quality Index [VIQI]) gbre
skorlandi. VIQI degerlendirmesi; VIQI1: bilgi akisl,
VIQI2: bilgi dogrulugu, VIQI3: kalite ve VIQI4: kesin-
lik olmak tzere 4 alt grup icin 5'li likert 6l¢edi kullani-
larak yapildi. Likert 6lgegi skorlamasi su sekildeydi:
1= dusuk kalite ve akis, 2= zayIf kalite ve zayif akis,
3= orta kalite ve zayif akis, 4= iyi kalite ve iyi akis ve
5= yiksek kalite ve ylksek akis. Daha sonra her bir
video igin toplam VIQI degerleri kaydedildi.'®

Uglincli kisimda erken gocukluk ¢agi giriklerinin
etiyolojisi, lokal ve genel sagliga etkisi, sut disleri-
nin 6nemi, alttaki digin gelisimine etkisi ve koruyucu
uygulamalari agisindan videolarin yararllik skorla-
masi yaplildi. Videolarin yararlilik skorlamasinda de-
gerlendirilen parametreler ve puanlama Tablo 1'de
sunuldu.™

istatiksel Analiz

Tanimlayici istatiksel veriler ortalama (+ standart
sapma) ve medyan (minimum- maksimum) olarak
sunuldu. Verilerin analizi IBM SPSS Statistics Versi-
yon 26.0 (IBM SPSS, Chicago, lllinois, ABD) paket
programi ile yapildi. Sirekli degiskenlerin normal
dagiip dagilimadigini belirlemek igin Shapiro-Wilk
testi kullanildi. Normal dagihm géstermeyen bagim-
siz veriler Mann-Whitney-U testi ile, normal dagihm
gbsteren bagimsiz veriler Bagimsiz Orneklem t-testi
ile analiz edildi. Istatistiksel anlamlilik diizeyi p<0.05
olarak kabul edildi.

BULGULAR

Calismaya dahil edilen 36 videonun yuklendigi
hesaplar incelendiginde %66.6’sinin (n=24) dis
hekimleri, %33.3’Unldn (n=12) diger kaynaklar oldugu
g6zlenmistir. Videolarda konuyu anlatan Kigiler
incelendiginde 30'u dis hekimi olan sunucularin
%63.3’'0 (n=19) uzmanlar iken, %36.7 (n=11)
genel dis hekimleri oldugu belirlendi. Tablo 2'de,
degerlendirilen videolarin tanimlayici 6zellikleri video
kaynagina gore sunulmustur. Video kaynagina goére
videolarin suresi, goérintilenme sayisi, begeni sayisi
ve begenmeme sayisi arasinda istatistiksel olarak
anlamh bir fark bulunmamistir. Fakat dis hekimleri
digindaki diger kaynaklar tarafindan ylklenen
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Tablo 1. Videolarin yararliliklarinin degerlendiriimesinde kullanilan parametreler ve skorlari™

Puanlanan parametre Tanim Puan
I:::gllh goruntdlerin -Beyaz nokta lezyonlarini, kavitasyonu gosteren goruntulerin varligi. 1
Lokal saghga etkisi -ECC ile iligkili agri ve enfeksiyonlar. 1
-Yetersiz beslenme, buyume ve gelisme geriligi, hastaneye yatiglar, okul
Genel saglga etkisi devamsizlidi, 6grenme yeteneginin azalmasi, agiz saghgi ile iligkili hayat 1
kalitesinin dismesi.
Daimi dislere etkisi -Alttaki kalici dislerde olasi zararlar. 1
Sit dislerinin 6nemi -Konusma, gigneme ve yer tutma. 1
-Geceleri biberonla besleme.
Etiyoloji -Uzun sureli emzirmeye bagl karbonhidrattan zengin beslenme. 18
-Sekerli yiyecek ve icecekler ile sik sik atistirma.
(Ka(:jr;r?fi}yeni talimatiarn) -Fluorlu dis macunu ile giinde iki kez firgalama. 1
-Geceleri biberonla beslemekten kaginma
Koruma -llk sut disi ¢iktiktan sonra istege bagli emzirmekten kaginma. 1
(beslenme tavsiyesi) -Sik sik sekerli yiyecek ve icecekleri atistirmaktan kaginma.
-Sise veya biberonla sekerli iceceklerin verilmesinden kaginma.
zsgi]lglaﬂuor) -ECC riski olan hastalar icin profesyonel topikal fluor uygulamasi. 1
g:;r:;uayene) -Cocugun ilk disinin gikmast ile ilk dis hekimi ziyareti. 1
Korumg . . -Ebeveynlerin ve bakim verenlerin agiz sagliginin iyilestiriimesi.
(kar.yc.)Jenlk bakterilen -TUkdruk paylasimina neden olan aktivitelerin azaltilmasi. 1
gegcisi)
Toplam 13
§Her bir parametre igin 1 puan
Tablo 2. Videolarin kaynagina goére video bilgilerinin kargilastiriimasi
Video kaynagi Ortalama * SS Medyan (min-maks) p degeri
Dis hekimi (n=24) 120.71 £ 96.35 90 (25-404) 0.174*
Video siiresi (dakika) Diger (n=12) 192.83 + 227.32 123.5 (37-887)
Total (n=36) 144.75 £ 153.39 110.5 (25-887)
Dis hekimi 740.92 £ 2041.49 80.5 (3-9983) 0431+
Goriintiilenme sayisi Diger 2049.08 + 5412.19 237.5 (46-19102)
Total 1176.97 + 3512.25 175.5 (3-19102)
Dis hekimi 4.08 £7.68 1 (0-37)
Begeni sayisi Diger 10.25 £ 26.70 1.5 (0-94) 0.7841
Total 6.14 £ 16.48 1(0-94)
Dis hekimi 0.08 £ 0.41 0 (0-2)
. 0.5831
Begenmeme sayisi Diger 0.67 + 2.31 0 (0-8)
Total 0.28 £ 1.37 0 (0-8)
Gegen siire (giin) Dis hekimi 1155.75 + 778.67 870.5 (139-2922) 0.016"
Diger 2326.75 £ 1387.12 2722 (120-4287) '
Total 1546.08 + 1147.43 967.5 (120-4287)

SS: Standart sapma, tMann-Whitney-U test
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videolarin yliklenmelerinden sonra lizerinden gegen
zaman dis hekimlerine goére istatistiksel olarak
anlamli derecede daha fazla oldugu bulunmustur

(p=0.016).

Hesaplanan etkilesim indeksi ve gorintilenme
oranlarinin videolarin kaynagi ve sunucusuna gore
karsilastirmasi Tablo 3’'te sunulmustur. Videolarin
kaynagi veya sunucusunun etkilesim indeksi ve go6-
rintilenme sayisi Uzerinde istatistiksel olarak an-

laml bir farka neden olmadigi bulgulanmigtir.

Tablo 3. Videolarin kaynagi ve sunucusuna goére etkilesim indeksi ve gérintilenme oranlarinin kargilastiriimasi

Video kaynagi Ortalama * SS Medyan (min-maks) p degeri
oL . Dis hekimi (n=24) 2.74 £ 4.04 0.97 (0-16.13)
Etkilesim indeksi N 0.176t
Diger (n=12) 0.77 £ 1.21 0.47 (0-4.35)
e Dis hekimi 7412 £ 177.58 13.04 (0.35-818.26)
Goriintillenme orani N 0.5911
Diger 227.33 +709.98 15.86 (2.62-2480.78)
Video sunucusu Ortalama * SS Medyan (min-maks) p degeri
L . Dis hekimi (n=11) 1.39+2.21 0.19 (0-5.56)
Etkilesim indeksi 0.147t
Uzman (n=19) 2.79+4.35 1.16 (0-16.13)
e Dis hekimi 48.43 £ 99.20 12.95 (0.35-341.65)
Gorintilenme orani 0.780"
Uzman 70.45 + 188.55 8.25 (2.62-818.26)
SS: Standart sapma, tMann-Whitney-U test
Tablo 4. VIQI toplam ve alt skorlarinin video kaynagi ve sunucusuna gore karsilastiriimasi
Parametreler Video kaynagi Ortalama * SS Medyan (min-maks) p degeri
Bilgi akis! Dis hekimi (n=24) 3.83+0.96 4 (2-5) 0.745¢
(viQi1) Diger (n=12) 4+074 4 (3-5) '
Bilgi dogrulugu Dis hekimi 4.58 £ 0.58 5 (3-5)
N 0.559°1
(viQl2) Diger 4.5+0.52 4.5 (4-5)
i Dis hekimi 4+0.98 4(2-5
Kalite ? (2-5) 0.552f
(viQig) Diger 3.92+0.52 4 (3-5)
Kesinlik Dis hekimi 4.13+0.85 4 (3-5)
N 0.858t
(ViQl4) Diger 4.08 £0.79 4 (3-5)
Toplam skor Dis hekimi 16.54 + 2.81 17 (11-20)
N 0.633f
(VIQl Total) Diger 16.5+ 1.88 16.5 (13-20)
Parametreler Video sunucusu Ortalama * SS Medyan (min-maks) p degeri
Bilgi akis! Dis hekimi (n=11) 3.55+0.93 4 (2-5)
0.107*
(viQi1) Uzman (n=19) 4.11+0.88 4 (2-5)
Bilgi dogrulugu Dis hekimi 4.09 +0.54 4 (3-5)
<0.001*
(viQl2) Uzman 4.84 +0.38 5 (4-5)
Kalite Dis hekimi 3.91+0.94 4 (2-5)
0.4167
(ViQl3) Uzman 4.21+0.71 4 (3-5)
Kesinlik Dis hekimi 3.82+0.75 4 (3-5)
0.042f
(ViQl4) Uzman 4.42 +0.77 5 (3-5)
Toplam skor Dis hekimi 15.36 £ 2.73 16 (11-19)
0.018*
(VIQl Total) Uzman 17.58 £ 2.04 18 (12-20)

SS: Standart sapma, tMann-Whitney-U test, Kalin font: p< 0.05
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Videolarin bilgi ve kalitesi degerlendirildiginde total
VIQI skorlarinda video kaynaginin dis hekimi veya
diger kisiler olmasi agisindan istatistiksel agidan an-
lamli bir fark yok iken, uzmanlar tarafindan anlatilan
videolarin VIQI skoru (18 [12-20]) genel dis hekimleri
tarafindan anlatilan videolardan (16 [11-19]) anlamli
derecede fazlaydi (p=0.018) (Tablo 4). Ayrica bilgi
dogrulugu ve kesinlik alt skorlarinda da uzmanlar ta-

rafinda anlatilan videolarin skorlar istatistiksel ola-
rak anlamli derecede yiksek bulunmustur (sirasiyla;
p<0.001, p=0.042).

Tablo 5’te videolarin kaynagi ve sunucusuna gore
toplam yararlihk skorlari karsilastirildiginda hem vi-
deo kaynagi hem de video sunucusu agisindan is-
tatistiksel olarak anlamli bir farklilik bulunamamistir.

Tablo 5. Videolarin kaynagi ve sunucusuna gore toplam yararllik skorlarinin kargilastiriimasi

Video kaynagi Ortalama * SS Medyan (min-maks) p degeri
Dis hekimi (n=24) 4.54 +2.17 4.5 (1-10)

0.183¢
Diger (n=12) 5.67 £ 2.67 5(2-10)
Video sunucusu Ortalama * SS Medyan (min-maks) p degeri
Dis hekimi (n=11) 4.18 £2.64 4 (1-9)

0.538¢*
Uzman (n=19) 4.74 +£1.63 5(1-7)

SS: Standart sapma, tBagimsiz Orneklem t testi

TARTISMA

Ozellikle kiigiik gocuklarin agiz ve dis saghgini ko-
rumada dogru ve yeterli uygulamalari bilmemeleri
ve uygulama yetenegine sahip olmamalari nedeniy-
le belirli bir yasa kadar agiz hijyeninin saglanmasi
blylk oranda gocuklarin ebeveyn ve bakim vereni
tarafindan saglanmaktadir.’® Bu koruyucu uygula-
malar ebeveynlerin ve bakim verenlerin bilgisine
baglidir ve kisilerin bilgilerinin yetersizligi cocuklarin
dis problemlerinin olusmasina neden olur." Erken
cocukluk ¢agi gurtkleri gocuklarda en sik rastlanan
agiz dis saghgi problemlerindendir. Multifaktoriyel bir
hastalik olan ECC, seker agirlikli beslenmeye bagli
olarak agizda var olan mikroorganizma dengesinin
bozulmasina bagli olusur. Ayrica agiz hijyenin tam
saglanamamasi ile bu durum daha da hizli sekilde
ilerleyebilir. ECC yalnizca ¢ocuklarda dis ¢lrukleri,
agri ve enfeksiyon gibi cocuklarin yasam kalitesinin
etkilenmesine neden olmakla kalmaz, bununla be-
raber ebeveynlerin ve bakim verenlerin de yasam
kalitesini etkiler.'® ECC plak birikiminin fazla oldugu
diseti kenarinda éncelikle beyaz lezyon olarak bas-
lar. Daha seyrek olarak plak birikimin daha az oldu-
gu okluzal ylzeylerde de gézlenebilir. Mineral kaybi
devam ederse disin ylzey butinltgi bozulur ve sari,
kahverengi ve siyah renkte kavite olusumu baglaya-

bilir."® Bu ¢urikler st diglerinin anatomik yapisindan
dolayi ¢ok hizli bir sekilde ilerleyebilir. Bu nedenle bu
curlklerin baslangig agsamasinda tespit edilmeleri ve
kavite olusumu meydana gelmeden koruyucu iglem-
lerinin yapilmasi sonraki zorlu tedavi sureclerinden
korunmak agisindan énemlidir.”

Cocuklarin agiz ve dis saghginin korunmasi konu-
sunda evde dis bakimin yapilmasinin yani sira di-
zenli dis hekimi kontrollerine gidilmesi de énemlidir.
Bu nedenle dis hekimleri, cocuklarin adiz ve dis sag-
hginin korunmasinda ebeveynler igin dogru ve etkili
bilgi kaynaklaridir. Fakat hem ekonomik nedenler
hem de yasamimizi etkileyen kiresel salgin has-
taliklar nedeniyle her bireyin dis hekimine 6zellikle
de uzman dis hekimine ulasabilmesi her zaman pek
mimkin olmamaktadir. Bu gibi durumlar Kkisilerin
bilgi 6grenebilmek igin alternatif yollara basvurma-
larina neden olabilir. Bu alternatif yollardan birisi de
herkesin kolaylikla ulagabildigi sosyal medya plat-
formlarindan olan Youtube™'dur.?°

Annelere hamilelik, g¢ocuklarin agdiz hijyenini
saglama, beslenme ve agiz aliskanhklari gibi
konularda verilen goérsel egitimin degerlendirildigi bir
c¢alismada gorsel araglarin bilgi 6grenme agisindan
yararli oldugu bulunmustur.?' Bu durum Youtube gibi



Erken Cocukluk Cagi Curikleri Videolari

Cilt: 13, Sayi: 3, 2024 Sayfa: 528-536

sosyal medya platformlarinin da bilgi 6grenilmesi
acisindan kullanilabilecegini gbstermektedir.
Youtube’da bulunan farkli dis hekimligi konulari
hakkindaki videolarin igerigini ve video kalitesini
degerlendiren birgok galisma vardir.2222326 Dental
implantlar, genel anestezi, dental travma ve firgalama
ile ilgili bircok c¢alismada videolarin yararliliklari
disik dizeyde bulunmustur.?'2®2 Ayrica Elkarmi
ve ark." erken cocukluk ¢agi curlkleri hakkindaki
ingilizce videolarin Youtube platformunda giivenilirlik
ve vyararhligini de@erlendirdigi calismalarinda,
videolarin yararhliklarinin disik oldugunu bulmustur.
Bilgilendirme yapilan videolarin gogunun egitici dis
hekimleri tarafindan degil, ticari kurumlarda veya
Ozel kliniklerde galisan hekimler tarafindan tanitim
amaciyla yuklenmesi video vyararlihik skorlarinin
dislk olmasina neden olmus olabilir. Bunun yani
sira videolarin sureleri uzadik¢a izlenme oranlari
azalabileceg@i igin hekimler ayrintili bilgi vermek
yerine spot bilgi vermeyi tercih etmis olabilir. Bu
sonuglar bizim calismamizdaki yararllik sonuglari
ile benzerlik gostermektedir. Turkge dilinde yapilan
calismalar incelendiginde  Youtube’da erken
cocukluk ¢agi curtkleri ile ilgili gikan videolarin video
bilgisi ve kalitesini ayrica videolarin yararliliklarini
dederlendiren  bir g¢alismaya rastlanmamistir.
Youtube da ‘erken gocukluk c¢agi gurlkleri’ olarak
arama yapllmasi sonucunda bulunan videolarin
%66.6's1 (n=24) sisteme dis hekimleri tarafindan
yuklenmisgti. Bu sonug daha 6nce vyapilan
¢ocuklarda dis fircalamaile ilgili Youtube videolarinin
degerlendiriimesi hakkindaki calisma ile uyumlu
bulunmustur.2'?” Ayrica bu c¢alismada videolarin
yararhligi videonun kaynagi veya sunucusuna gore
istatistiksel olarak fark géstermemistir. Bu nedenle,
bu calismanin ‘ECC hakkinda dis hekimleri ve
uzmanlar tarafindan ytklenen videolarin yararlliklari
arasinda fark olmadig’ seklindeki sifir hipotezi kabul
edilmigtir.

Calismamizda dahil edilen videolarin video suresi,
goruntilenme sayisi, begeni sayisi, begenmeme
sayisl, etkilesim indeksi ve izlenme orani video kay-
nagina gore istatiksel olarak fark bulunmamistir. Li-
teratiire bakildiinda Goékkaya® tarafindan yapilan
flor uygulamalari hakkindaki Youtube videolarini
degerlendiren calismada da ayni parametreler video
kaynagina gore farklilik gdstermemistir.

Bu calismada bilgi igerigi agisindan Amerikan Pedi-
atrik Dis Hekimligi Akademisi (American Academy of
Pediatric Dentistry [AAPD])'ne gére erken gocukluk
¢ag curlklerinin etiyolojisi, lokal ve genel sagliga
etkisi, sut dislerinin dnemi, daimi dise etkisi ve ko-
ruyucu uygulamalari iceren videolarin yararhliklari
degerlendirildi. Erken c¢ocukluk c¢agi curiklerinde
risk faktorlerinden biri de bakterilerdir. Streptococcus
mutans ve Lactobacillus turlerinin bu risk faktérini
olusturan bakteriler oldugu gosterilmistir.?® Strepto-
coccus mutans’in hem ebeveyn hem de bakicilar ta-
rafindan tikurik araciligi ile gocuda gegisi miimkun
olabilir. Ayrica yiksek mutans sayisina sahip olan
ebeveynlerden daha dusuk olanlara gére ¢ocuklara
gegcisin daha erken yaslarda goérilme riski vardir. Bu
yatay bulas yolu aile, bakici hatta okuldaki ¢ocuklar
arasinda bile olabilir.** Video yararlilik skorlamasina
gOre koruyucu uygulamalardan biri olan karyojenik
bakteri yUkinl azaltmak konusundan (aile ve baki-
cinin oral hijyenini artirmak) sadece 6 videoda (%16)
bahsedilmektedir. Bu oran ilk bulas agisindan 6nem-
li olan yatay gecis konusunun ebeveynlere tam ola-
rak aktarilamadigi sonucunu gostermektedir. Ayrica
beslenmenin dizenlenmesi de ¢irik olusumu igin
onemlidir ve AAPD tarafindan olusturulan rehber-
de bu konu ile ilgili birtakim 6neriler bulunmaktadir.
Seker igeren sivi ve kati gidalardan, ézellikle seker
ve tatlandirici igeren igeceklerin sik tiketiimesinden
kaciniimasi, ilk dislenmenin baglamasi ile ebeveyn
tarafindan giinde 2 kez dis firgalama gibi agiz hijyen
uygulamalarinin baglatiimasi, yaklasik 12-18 aydan
sonra biberon kullaniminin kisittanmasi verilen éne-
rilerden bir kagidir.? Yararllk skorlamasinda video-
larin %75’inde beslenme 6nerilerinden bahsedildigi
gorilmustar. Bu videolarin yaklasik yarisi (%52) uz-
man dis hekimi tarafindan anlatiimaktadir.

Bilgi dogrulugu (VI1QI2) ve kesinlik (VIQI4) paramet-
resi uzman dis hekimlerinde, genel dis hekimlerine
g6re anlamli bulunmustur. Bu da uzman dis hekimle-
rinin videoda bahsettigi bir¢cok bilginin daha kapsamli
ve daha dogru olabilecedi duslncesine atfedilebilir.
Ayrica, video kalitesi videonun ylkleyicisi olan video
kaynagindan (dis hekimi veya diger) etkilenmezken,
videonun sunucusundan (dis hekimi veya uzman)
etkilenmektedir. Bu bulgular da videoyu yiikleyen ki-
siden ¢ok, bilgilendirmeyi yapan kisinin bilgi dizeyi
ve yetkinliginin dnemli oldugunu gdstermektedir.
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Youtube platformunda Tiirkge videolarin ingilizce
videolara gore gbreceli az olmasi ve bu ¢alismada
sadece Turkge videolarin degerlendirilmis olmasi,
¢alismanin sinirh érneklem buyukligine sahip ol-
masina neden olmustur. Sinirli érneklem biyukld-
gu calismanin genellestirilebilirligini etkileyebilecek
limitasyonlarindan birisidir. Ayrica sadece Youtube
platformundaki videolarin degerlendiriimesi de c¢a-
lismanin bir diger limitasyonudur. Bu verileri global
anlamda yorumlayabilmek igin, diger platformlardaki
farkh dillerdeki videolarin dahil edildigi daha genis
Ornekleme sahip ileri calismalara ihtiyag vardir.

SONUC

Sonug olarak, ECC hakkindaki Youtube videolari-
nin etkilesim indeksi ve géruntilenme oranlari video
kaynadi veya sunucusuna gore degismemektedir.
Videolarin kalitesi video kaynagindan etkilenmez-
ken, sunucusu uzman dis hekimi olan videolarin ka-
litesi daha ylksek bulunmustur. Videolarin yararlilik
dizeyleri tim videolar igin dislk bulunurken, video
kaynadi veya sunucusundan etkilenmemektedir.
Bu calismanin sonuglarina gore, Youtube platformu
Uzerinden hastalar bilgilendiriimek istendiginde vide-
onun sunucusunun uzman dis hekimi olarak tercih
edilmesi gerektigi sonucu ¢ikarilabilir.
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Case Report

Large Keratocyst Extending to Mandibular Ramus and
Coronoid Process: A Case Report
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ABSTRACT

Odontogenic keratocysts are odontogenic epithelial-originated
developmental cysts characterized by minimal expansion, high
recurrence rate, and aggressive nature. Odontogenic keratocysts
are usually observed as asymptomatic lesions detected during
routine dental examinations; thus, they may be overlooked until
the lesions reach large sizes. The treatment of odontogenic
keratocysts is controversial, and surgical approaches range from
conservative to more invasive procedures. In this case report,
a 16-year-old female patient with an enlarged odontogenic
keratocyst associated with an impacted third molar and
extending through the mandibular angle, ramus, and coronoid
process regions is presented with the clinical, radiological, and
histopathological findings and the surgical treatment plan.

Keywords: Impacted third molar; Mandible; Odontogenic
keratocyst
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OZET

Odontojenik keratokistler, odontojenik epitelden koken alan,
minimal ekspansiyon ve ylksek niiks oraniile karakterize gelisimsel
kistlerdir. Odontojenik keratokistler, genellikle asemptomatik
olmalari ve siklikla rutin dis muayenelerinde rastlantisal olarak
tespit edilmeleri nedeniyle bliylk boyutlara ulasina kadar gézden
kagabilmektedir. Odontojenik keratokistlerin tedavisine dair farkli
gortsler mevcut olup konservatif yaklagimlardan daha invaziv
prosedurlere kadar gesitli cerrahi yaklagimlar araciligiyla tedavi
gerceklestiriimektedir. Bu olgu raporunda, 16 yas kadin hastada
saptanan, géomuli mandibular Gglinci molar dis ile birlikte izlenen
ve mandibular ramus, angulus ve koronoid ¢ikinti bdlgelerine
uzanim gosteren genis bir odontojenik keratokist lezyonu klinik,
radyolojik, histopatolojik bulgulari ve cerrahi tedavi plani ile
birlikte sunulmaktadir.

Anahtar Kelimeler: Gomdili Gglncu molar; Mandibula;
Odontojenik keratokist
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INTRODUCTION

Odontogenic keratocysts (OKC) are developmental
cystic lesions originating from odontogenic epithelial
remnants in the alveolar tissue.'? Unlike most odon-
togenic cysts, the enlargement of the keratocyst
results from its innate growth potential rather than
the internal osmotic pressure.?® OKCs are often ob-
served as asymptomatic and minimal expansive le-
sions located in the posterior region of the mandible
and tend to expand towards the mandibular angle
and ramus regions."3* Some OKC lesions might be
associated with an impacted tooth, and it may pre-
vent tooth eruption in some cases.'3% Radiographic
appearance of OKC has been defined as a well cir-
cumscribed, multilocular or unilocular, oval or round
radiolucency.’® Thin and keratinized structure of the
epithelial tissue deriving from the dental lamina and
the presence of satellite cysts are the distinguishing
features of the keratocysts.?®*® Nevertheless, histo-
pathological examination is essential for the defini-
tive diagnosis.?

In this case report, an overgrown OKC lesion asso-
ciated with an impacted third molar and extending
through the mandibular angle, ramus, and coronoid
process regions is presented with the clinical, radio-
logical, histopathological findings and the surgical
treatment plan.

Case Report

A 16-year-old female patient was referred to our
out-patient clinic due to an intraosseous radiolucent
lesion associated with the left mandibular impacted
third molar detected during a routine dental exam-
ination.

The medical history did not include any systemic
and/or syndromic disorders. Clinical examination
did not reveal any intraoral and extraoral symptoms
such as pain or palpable swelling. Radiographic
examination with panoramic radiography and cone-
beam computed tomography (CBCT) disclosed
an intraosseous, multilocular radiolucent lesion
associated with an impacted third molar in the left

Figure 1. Preoperative panoramic radiography and CBCT sections. (a) Panoramic image showing
mandibular ramus, angle, and coronoid process extension of OKC and the impacted mandibular left
third molar, (b) Coronal CBCT section showing downward displacement of the mandibular canal, (c, d)
Axial and sagittal CBCT sections showing lingual cortical bone destruction.
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mandible. The lesion was extending through the
left mandibular ramus, angle, and coronoid process
regions (Fig. 1a). The dimensions of the lesion
expanding along the anteroposterior direction of the
mandible were measured as 19.23 mm x 48.75 mm,
10.73 mm x 35.17 mm, and 19.74 mm x 38.09 mm
in the coronal, axial, and sagittal CBCT sections,
respectively. The lingual cortical bone was destructed
by the lesion in some regions and the mandibular
canal was displaced downwards (Fig. 1b).

Figure 2. Tissue sample sent for histopathological examination.

The preliminary diagnosis was determined as OKC.
Ameloblastoma and central giant cell granuloma
were considered for differential diagnoses. The
patient was referred to the Department of Oral
and Maxillofacial Surgery for an initial biopsy
and treatment planning. The initial biopsy was
inconclusive due to insufficient biopsy material, and
therefore, the total excision of the cyst epithelium was
planned. Within the surgical treatment, extraction
of impacted third molar, enucleation with curettage
and peripheral osteotomy was performed under
local anesthesia (lidocaine + 1/20.000 epinephrine),
preserving vital anatomical structures. A horizontal
incision was performed, starting from the ascending
ramus, and continuing to the alveolar crest and the
cervical lines of teeth #36 and #37. Then, the flap
was elevated following a vertical incision performed
in the mesial corner of tooth #36. Postoperative
prescription included amoxicillin + clavulanic acid,
metronidazole, naproxen sodium, and benzydamine.
In addition, calcium and vitamin D complex was also
prescribed to support bone healing.

Figure 3. Photomicrographs showing the histopathological
findings. (a) Cystic structure containing keratinous debris in
the lumen and surrounded by fibrous connective tissue around
it (H&E, x40). (b-c) Keratocyst structure characterized by
parakeratinized cyst epithelium lined with squamous epithelium
and keratin lamellae in the middle (H&E, x100 and x200).

Epithelial biopsy material obtained from the
mandibular ramus region was sent to the
Department of Pathology in 10% formalin solution
for histopathological evaluation (Fig. 2). The
examination revealed a cyst lumen surrounded by
fibrous connective tissue containing a keratinized
debris and cyst epithelium lined with parakeratinized
squamous epithelium characterized by keratin
lamellae in the middle (Fig. 3). The final diagnosis was
parakeratinized OKC. No recurrence was detected
at the 3rd, 6th, and 12th month controls (Fig. 4). The
patient was informed about the recurrence risk of the
lesion and a 5-year long follow-up was planned.
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Figure 4. Panoramic radiography images at the (a) 3rd month, (b) 6th month, (c) and
12th month postoperative controls showing the uneventful healing of the bony cavity.

DISCUSSION

OKCs are odontogenic epithelial-originated cysts
that can reach large sizes without any symptoms and
tend to extend through the anteroposterior direction
in the mandibular posterior regions. 25-40% of OKC
lesions might be associated with an unerupted
tooth."*%¢1t has been reported that OKC has a more
rapid growing potential and tend to reach even larger
sizes when associated with an impacted mandibular
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third molar.” In agreement with this statement, we
presented an enlarged OKC lesion associated with
a mandibular third molar, extending from mandibular
angle to coronoid process. It was noteworthy that
OKC was incidentally detected during a routine dental
examination, although it had grown to cover almost
the entire ramus. Even though OKCs are generally
localized in the mandibular posterior regions,'®#°
maxillary OKC lesions invading maxillary sinus
have also been reported.'®' Therefore, aside from
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the unerupted mandibular third molars, impacted
maxillary third molars should also be considered for
the risk of associated OKC lesions.

The treatment of OKC is controversial, and there
are various surgical approaches recommended by
different authorities."*® Enislidis et al.'? stated that
there was no definitive method in the treatment of
mandibular cysts reaching large sizes, and the size
and histological structure of the cyst play a vital role in
the decision of conservative or aggressive approach.
The surgical treatment of OKC includes enucleation,
marsupialization, decompression, resection, and
reconstruction procedures combined with peripheral
osteotomy, curettage, cryotherapy, carnoy solution,
electrocautery, and 5-Fluorouracil.™®

In the present case, enucleation under local
anesthesia was preferred as the surgical treatment
approach for the detected OKC lesion. In addition
to enucleation, curettage and peripheral osteotomy
were also applied in order to remove any epithelial
tissue remnants and satellite cysts from the cavity,
because the thin and fragile cyst wall of OKC
increases the risk of recurrence.? Our treatment
procedure was in agreement with the study of
Al-Moraissi et al.* reporting that enucleation with
peripheral osteotomy and curettage provides a
36.7% reduction in the recurrence rate compared to
single enucleation of the lesion. When similar case
reports presenting overgrown OKC lesions in the
mandibular ramus and coronoid process regions
were analyzed, it was noted that surgical resection
and marginal mandibulectomy were the preferred
treatment approaches in some of the cases 8'® and
under general anesthesia.®'* However, enucleation
with peripheral osteotomy results in a successful
healing process in OKC lesions,*'®'®¢ and local
anesthesia can be preferred to prevent the patients
from taking unnecessary medication."”

The recurrence of OKC is usually observed within
the first 5 years. However, the recurrence may also
occur in a longer time following the surgery.2® In the
present case, an uneventful bone healing was noted,
and no recurrence was detected at the 3rd, 6th, and
12th month follow-up. However, we are well aware
that a long-term follow-up is required to confirm the
success of the preferred surgical method, consider-
ing large cysts have a higher risk of recurrence.?®

Therefore, a 5-year follow-up period was planned.
Although recurrence has been generally considered
as a failure of treatment, minor surgery and second-
ary curettage are shown to be effective in the man-
agement of recurrent OKC lesions.?2 Nevertheless,
enucleation combined with peripheral osteotomy
and curettage decreases the recurrence rate#

Differential diagnosis of OKC includes many
intraosseous lesions such as dentigerous cyst,
ameloblastoma, lateral periodontal cyst, odontogenic
myxoma, simple bone cyst, radicular cyst, central
giant cell granuloma, arteriovenous malformations
and some fibroosseous lesions.'3% Rarely, epithelial
tissue of keratocyst may show epithelial dysplasia
and transform into squamous cell carcinoma.?%'® In
addition, it is also important to examine the patient
for the presence of syndromes such as Gorlin Goltz
Syndrome in the presence of multiple keratocysts. 92
In our case, the lesion had a radiolucent multilocular
structure, minimal expansion, and was associated
with an impacted tooth. Therefore, the preliminary
diagnosis was determined as OKC, which was later
confirmed by histopathological evaluation.

In conclusion, routine dental examination is critical
regarding the early diagnosis of asymptomatic cystic
jaw lesions such as OKC, which may be overlooked
until it reaches very large sizes due to its asymptom-
atic and minimal expansive developmental nature.
Therefore, in cases where an impacted third molar
was detected, OKC should be considered as an un-
derlying reason for the impaction.
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Derleme

Ortodontide Tanimlayici Epidemiyolojik Arastirmalar

Elif Gokge Erkan' ("), Sevil Akkaya?

OZET

Epidemiyoloji, belirli bir popllasyonda saglikla ilgili olgularin,
kosullarin  dagihmini inceleyen ve bu calismalarin saglik
sorunlarinin kontroliinde kullaniimasini amaglayan bilim dalidir.
Saglikla ilgili sorunlarin kontroliinde etkinlik, kaynaklarin en iyi
sekilde kullaniimasi ve 6nceliklerin belirlenmesi igin populasyonun
genel saglik durumunun anlasiimasi O6nemlidir. Ortodonti
alaninda, iskeletsel ve digsel anomalilerin prevalansi konusundaki
epidemiyolojik g¢alismalar, bu alandaki saglk hizmetlerinin
planlanmasi ve yonetiimesinde kritik bir rol oynamaktadir.
Maloklizyonlarin sikligi, toplumlardaki ana hastaliklarin bilinmesi,
korunma ve bakim programlarinin olusturulmasi igin dnemlidir.
1970’lerden bu yana, Turkiye ve diinya genelinde farkli toplum
ve irklarda ortodontik anomalilerin gorilme sikhgina dair bir
dizi arastirma yapiimistir. Bu galismalarda elde edilen bulgular,
malokliizyonlarin prevalansi hakkinda bilgilendirici olmustur.
Ancak, arastirmacilar arasinda normal oklizyon sinirlar
icinde kabul edilecek sapma konusunda anlasmazliklar devam
etmektedir. Bu derleme, Turkiye ve dinya genelinde yapilan
epidemiyolojik ¢aligmalarin sonuclarini inceleyerek, ortodontik
anomalilerin  prevalansi konusunda klinisyenlere rehberlik
ederken, ayni zamanda daha kapsamli ¢calismalara olan ihtiyaci
gostermektedir.
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ABSTRACT

Epidemiology is the study of the distribution of health-related
phenomena and conditions, as well as their determinants, in a
specific population, with the aim of using these studies in the
control of health-related issues. Knowing the main diseases in
communities is crucial for health authorities aiming to determine
priorities for health programs, intending to use limited resources
most effectively. While the prevalence of skeletal and dental
anomalies in orthodontics has been a subject of interest for
many years, disagreements among researchers regarding how
much deviation from the normal is acceptable within the normal
occlusion limits led to comprehensive studies around the 1970s.
Since then, studies on the frequency of orthodontic anomalies
have been conducted in different societies and races in Turkey and
worldwide. Although variations in findings have been observed
based on methodology and sample size, the results have been
informative about the prevalence of orthodontic anomalies. This
review examines the results of epidemiological studies conducted
in Turkey and globally, aiming to assist clinicians in understanding
the prevalence of malocclusions and highlighting the need for
more comprehensive research in this area.

Keywords: Epidemiology in orthodontics; Orthodontic anomaly;
Prevalance
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GiRiS
Epidemiyoloji, belirli bir populasyonda saglikla ilgili
olgularin, kosullarin ve bunlarin belirleyicilerinin da-

gihminin incelenmesi ve bu ¢aligsmalarin saglikla ilgi-
li sorunlarin kontroliinde kullaniimasidir.

Epidemiyolojik kurallar ve yoéntemlerin, tip uygula-
malarinda karsilasilan hasta sorunlarina yoneltiime-
si, klinik epidemiyolojinin dogmasini saglamistir. Bu
anlamiyla epidemiyoloji, klinik tibba buylk destek
saglamaktadir.?

Epidemiyoloji, siklikla toplumdaki gruplarin saglik
durumlarini tanimlamak amaciyla kullanilir. Toplum-
lardaki ana hastaliklarin bilinmesi, koruma ve bakim
amaciyla saglik programlarinin énceligini belirleyen,
kisitl kaynaklari en etkin bigcimde kullanmak isteyen
saglik otoriteleri igin son derecede 6nemlidir.2

Tanimlayici ¢caligmalar iki ana gruba ayrilir; bireyler-
le ilgilenenler ve nlfusla ilgili olanlar. Bireyleri iceren
calismalar; vaka raporu, vaka serisi raporu, kesitsel
calismalar ve surveyans olup ekolojik korelasyonel
galismalar popllasyonlari inceler.®

Bu derlemede ortodontik iskeletsel ve dissel
malokllzyonlarin goérilme sikhgi ile ilgili farkl
toplumlarda yapilmis epidemiyolojik c¢alismalar
incelenmistir.

Ortodontide tanimlayici epidemiyolojik
caligsmalar

ideal bir diizene sahip okluzal iliski tizerinde, mii-
kemmel interdijitasyona sahip disler ¢ok nadir go-
rilmektedir. Uzun yillar boyunca, malokluzyon hak-
kindaki epidemiyolojik ¢alismalarda, arastirmacilar
arasinda normalden ne kadarlik sapmanin normal
okluzyon sinirlari icerinde kabul edilecedi konusun-
da ciddi anlagsmazliklar yasanirken son yillarda gogu
gelismis Ulkede halk saghg veya Universite grupla-
rinin yaptidi bir dizi ¢calisma diinya ¢apinda cesitli
okluzal iligkilerin veya yanlis iligkilerin prevalansinin
oldukga net bir sekilde ortaya gikmasini saglamistir.*

Amerika Birlesik Devletlerinde, ABD Halk Saghgi
Servisi (USPHS) tarafindan gerceklestirilen iki bi-
yuk capli anket, 1963 ve 1965 yillari arasinda 6 ila
11 yasindaki ¢cocuklarda, 1969 ve 1970 yillari arasin-
da 12 ila 17 yasindaki genglerde yapilmigtir.®

ABD Ulusal Saglik ve Beslenme Tahminleri
Arastirmasi Il [NHANES 111]) 1989-1994’te ABD’de
saglik sorunlari ve ihtiyacglariyla ilgili genis ¢apli
ulusal bir anketin bir parcasi olarak, malokluzyon
hakkinda veriler elde etmislerdir. Yaklasik 14.000
bireyin dahil edildigi calisma, érneklenen irk/etnik
ve yas gruplarinda istatistiksel olarak yaklasik
150 milyon kisiye agirlikli tahminler vermek Uzere
tasarlanmistir. Veriler ABD’deki ¢cocuklar ve gencler
icin glncel bilgiler saglarken maijor irklar ve etnik
gruplar igin ayri ayri tahminlerle yetigkinlerde
malokluzyon igin ilk kapsamli verileri saglamistir.
NHANES Il de degerlendiriien malokluzyonun
karekteristikleri; kesici dislerin dizilimini baz alan
dizensizlik indeksi, orta hat diastemasi ve posterior
capraz kapanis sikligi olarak bildirilmigtir.4

NHANES [II'iin Amerika Birlesik Devletinden gtincel
olarak elde ettigi bilgilere gore;

8 ila 11 yas gurubunda Amerikan c¢ocuklarinin
yarisindan fazlasinin dizenli kesici diglere sahip
oldugu gdsterilmistir. Geri kalan kisim ise degisen
derecelerde duzensizlik ve c¢apragikliga sahip
bulunmustur.*

12 ila 17 yas arasinda duzenli kesicilere sahip
bireylerin yuzdesinin dig erlpsuyonlari sirasinda
sabit kaldigr goérlimastar. Erigkinlige geciste ise
maksilla stabil kalirken, mandibulada diizensizligin
arttidi bildirilmistir.®

Kesici diglerin diizensizligine bakildiginda farkli etnik
grup ve Irklarda istatistiksel olarak anlaml bir fark
g6zlemlenmemistir. Yetiskinlerin %35’inin diizguin
hizalanmis alt kesici diglere sahip oldugu bildirilirken,
%15’'inde diizensizlik gériiniim ve fonksiyon Gzerinde
blylk etkilere sahip olacak kadar ciddi oldugundan
dizeltimi igin ark genisgletmesini veya dis ¢ekimini
gerektirdigi eklenmigtir.®

Orta hat diastemasi genellikle c¢ocuklarda
gb6zlemlenirken geng ve erigkinlerin %6’sinin belirgin
bir diastema ve gulistinden 6diin veren bir gérintiye
sahip oldugu bildirilmistir.4

Posterior c¢apraz kapanis tim yaslarda diger
anomalilere gdre daha nadir goriimistar. Overjet
veya ters overjet siklikla sagital yéndeki sapmalarin
sonucu godzlemlenirken, overbite ve openbite ise
siklikla vertikal ydndeki sapmalarin sonucunda
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g6zlemlenmektedir. 5 mm’den fazla overjeti olan
gocuklarin  %23’inde, genglerin  %15’inde ve
yetiskinlerin %13’Unde angle sinif 1l maloklizyon
gorilmastar.*

Daha az siklikla goérllen ters overjet ise siklikla
angle sinif lll malokluzyonla gézlemlenmekle birlikte
Amerika’da ¢ocuklarin %3’Unde, geng ve erigkinlerin
%5’'inde gorulmuastir. Ortodontik limitler icerinde
cerrahi olmayan yontemle dizeltiilemeyecek kadar
ciddi sinif 1l ve sinif lll problemler toplumun %4’Gnu
olustururken bu grup icerisinde sinif Il daha siklikta
gorilmistir. ispanyol asill bireylerde ise ciddi sinif
Il daha az sikliktayken, ciddi sinif 1l daha siklikta
gorilmektedir.#

ideal overbite (0 ila 2 mm)dan sapmalarin erigkin
nifusun yarisini  olusturdugu  bildirilirken  bu
oranin erigkinlerde c¢ocuklardan daha az oldugu
eklenmistir. ideal overbitedan sapmalarin gorildigi
bireylerde overbite’t artmis olanlarin ¢ogunlukta
oldugu bildirilmistir. Ciddi deepbite (5 mm’den fazla)
yaklasik olarak ¢ocuklarin %20’sinde ve erigkinlerin
%13’Unde bulunurken ciddi openbite (-2mm'den
fazla) %1’den daha az oranda goériilmektedir.

Vertikal iliskide irklar ve etnik gruplar arasi farklar
dikkat ¢ekici bulunmustur. Ciddi deepbite beyaz irk-
ta, siyahilere ve ispanyollara nazaran iki kat daha
sik bulunurken, openbite ise siyahilerde diger irklara
nazaran 5 kat daha siklikta gérilmustiir. ispanyolla-
rin anteroposterior problemleri diger irklara nazaran
daha fazla gorulurken vertikal problemleri daha az
siklikta gortilmektedir.

Calisma verilerine gore Angle’in 4 farkli
malokluzyonuna giren birey oranlarina bakildiginda
normal okluzyona sahip olan bireyler %30, Angle
sinif | malokluzyona sahip bireyler en blylik grup olup
%50-55, Angle sinif Il malokluzyona sahip bireyler
%15 ve Angle sinif Il malokliizyona sahip bireyler
%1 ile oldukga kiiglik bir grubu olusturmaktadir.

NHANES, tedavi ihtiyag indeksine gore tim etnik
grup ve irklarin %57 ve %59’unun belli derecelerde
ortodontik tedavi ihtiyaci bulundugunu bildirmigtir.?

Farkli irk ve etnik kompozisyondan dolayr Amerika
Birlesik Devletleri ile diger Ulkeler arasinda veriler
arasinda farklilik olmasi beklenmektedir. Bu
calismada elde edilen veri genis olmamakla beraber
net bir sekilde Avrupa’daki beyaz insanlarda sinif Il

prevalansinin daha yiksek oldugu goérilmektedir.
Asya’da ise sinif lll malokluzyon prevalansinin daha
yiksek oldugu gérilmastir (%3 ila %5 Japonya’da,
yaklasik %2 Cin’de). Afrika’daise sinif lll ve openbite,
Avrupa’ya gore daha sik gorulurken deepbite daha
az sikhkla gérulmektedir.®

Bagka poptlasyonlarda goérilen daha yuksek sinif |
malokluzyon prevalansinin sebebi etnik varyanslarin
olabilecegi dustnllmistir.”® Josefsson ve ark.'
ise arastirma gruplarini cografik olarak 4 parcaya
ayirmislardir. Bu gruplar: Asya grubu, dogu Avrupa
grubu, isvigre grubu ve diger llkelerin olusturdugu
karisik gruptur. Calisma sonucunda farkli etnik
gruplara ragmen maloklizyon prevalanslarinda
mindr ve istatistiksel olarak anlamh olmayan
farkliliklar oldugunu bildirmiglerdir.

Hardy ve ark." sinif Ill malokluzyonun prevalansini
incelemek icin bir meta analiz c¢alismasi
yuratmusglerdir. Calismaya son 20 yilda yayinlanmis,
11 yas ve Uzeri bireylerin dahil edildigi ve sadece
gOzlemsel arastirmalar alinmistir. Son olarak
secilen 19 makale ile 24 farkli toplumda gérilen
sinif [l malokluzyon prevalansi incelenmis ve
bélgesel olarak sinif Il malokluzyon sikligi hakkinda
bilgi edinilmigtir. Toplamda galismaya dahil edilen
birey sayisi 15.200 olup bunlarin 10901 sinif I
malokluzyona sahiptir. Ortalama sinif lll malokluzyon
prevalansi %7.04 olarak bulunmustur.

Calismanin sonucuna gore sinif 11l malokluzyon pre-
valansinin popllasyona gore ciddi farklilik gosterdi-
gi bildirilmistir. Sinif lll prevalansi Cin ve Malezya’'da
daha yuksek olmakla beraber Hindistan’da ise diger
toplumlara gére daha nadir gorildigu bildirilmistir.™

Sinif Il malokliizyona bakacak olursak; Pancherz ve
ark.'? 347 sinif Il divizyon 1 ve 156 sinif Il divizyon
2 malokluzyonu olan, 8-10 ve 11-13 yaslarindaki ¢o-
cuklarin sefalometrik radyograflarini incelemislerdir.
En sik olarak mandibular retruzyon (sinif Il divizyon
1 bireylerde, 8-10 yas arasi %48, 11-13 yas arasi
%29; sinif Il divizyon | bireylerde, 8-10 yas arasi
%48, 11-13 yas arasi %49) gozlenmistir. Sinif 1l di-
vizyon 2 ve sinif Il divizyon 1 bireyler arasinda st
kesici dislerin pozisyonlari diginda anlamli bir fark
bulunamamistir. Her iki grupta da alt yiiz yiksekligi-
nin azalmis oldugu bildirilmigtir.
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Rosenblum ve ark."™ yaptigi arastirmada sinif Il di-
vizyon 1 hastalarda siklikla maksillanin protruziv
mandibulanin ise normal konumda oldugunu bildirir-
ken, McNamara ve ark.'™ maksillanin daha siklikla
normal pozisyonda olup mandibulanin retrognatik
oldugunu bildirmislerdir.

Arastirmacilar; malokluzyonun sikligini ve ciddiyeti-
ni degerlendirmek icin farkh yontemler kullanmiglar-
dir. Birgogu Angle’in siniflandirmasindan yararlan-
mistir.’>'® Sefalometrik analiz de birka¢ ¢alismada
malokliizyonu iskeletsel olarak belirlemek igin kul-
lanilmistir.’” Limitasyonu ise malokliizyonu sadece
sagital yonde degerlendirebilmesidir.®

Atashi ve ark.” Pakistan’da 100 hastanin sefalomet-
rik filmlerini degerlendirdikleri bir arastirma yapmis-
lardir. Hastalarin %61’i kadin, %39’u erkek olup orta-
lama yas 18.28 olarak bildirilmistir. Hastalarin %37’i
iskeletsel olarak sinif I, %47’si sinif I, %271’i iske-
letsel sinif lll, sadece %1'’i bimaksiller olarak retrog-
natik bulunmustur. Hastalarin %38’i vertikal biyime
paternine sahip, %38’i optimal blylime paternine
sahip bulunmustur. Hastalari %47 ile gogunlugu duz
bir profile sahip bulunurken %35'i konveks bir profile
sahip bulunmus, en klgtk orani ise %18 ile konkav
profile sahip hastalarin olusturdugunu bildirmisleri-
dir.

De Ridder ve ark.’® 2022 yilinda yayimladiklari der-
lemede 123 makaleden elde ettikleri verilerin araligi-
nin oldukga genis oldugunu bildirmis ve bu degerle-
rin ortalamasini paylagsmiglardir. Sinif | malokluzyon
icin ortalama prevalans %51.9 (standart sapma:
%20.7), sinif Il malokluzyon igin ortalama prevalans
%23.8 (standart sapma: %14.6) ve sinif [ll malokluz-
yon igin ortalama prevalans %6.5 (standart sapma:
%6.5) olarak bildirilirken overjet ve overbite sikligina
bakildiginda, c¢alismalar arasindaki tanimlarin, me-
todolojilerin ve 6lgum igin secilen noktalarin standart
olmamasi nedeniyle ortalama bir veri hesaplanama-
digini belirtmislerdir. Capraz kapanisa bakildiginda
on capraz kapanis, arka capraz kapanis ve fonksi-
yonel kayma ile birlikte capraz kapanigin prevalans-
larinin ortalamasini sirasiyla %7.8, %9 ve %12.2
olarak bildirmislerdir. Ayni zamanda derlemede dis-
sel anomaliler de incelenmis olup hipodonti ve hiper-
donti prevalanslarinin ortalamasi hesaplanmis ve
siraslyla %6.8 ve %1.8 olarak bildirilmigtir.'®

Tiirkiye’de tanimlayici epidemiyolojik ¢aligmalar

Tark ndfusu igin ortodontik tedavi ihtiyaci, malokluz-
yon prevalansi ve degerlendirme kriterleri hakkinda
farkl bolgelerde arastiriimalar yapilmistir.2>-2' Cogra-
fik bolgeleri ayirarak ayri ayri epidemiyolojik calig-
malarin yuritilmesinin amaci, saglik hizmetlerinin
tedavi ihtiyacina gore erigilebilirligini planlamak ve
Onleyici programlarinin gelistirimesine katkida bu-
lunmaktir.2

Sari ve ark.? Orta Anadolu’da Selguk Universitesi
Ortodonti Ana Bilim Dalina basvuran hastalar
inceledikleri bir calisma yayinlamiglardir. 1602
bireyin dahil edildigi calismada sinif I, sinif Il ve
sinif Il malokliizyon prevelanslari sirasiyla %61.69,
%28.07 ve %10.24 olarak bildirilmistir. Ayni zamanda
hastalarin %2.68’'inde 6n agik kapanis, %1.62’inde
polidiastema ve %3.05’inde konjenital dis eksikligi
oldugu eklemislerdir. Celikoglu ve ark.?* ise Dogu
Anadolu’da 1507 ortodonti hastasini dahil ettikleri
bir calismada sinif I, sinif Il ve sinif Il maloklizyon
prevalanslarini sirasiyla %41.5, %38.3 ve %16.7
olarak bildirmiglerdir. Ayni zamanda overjet ve
overbite anomalilerini inceleyen Celikoglu ve ark.?*
hastalarin %41.7’sinde artmis overjet, %32.1’inde
normal overjet, %14.1'inde negatif overjet ve
%12.17’inde bas basa keser iliskisi oldugunu
bildirmiglerdir. Overbite oranlarina bakildiginda ise
normal overbite oraninin %53.5, artmis overbite
oraninin %36.6 ve openbite oranin ise %10 olarak
bildirmislerdir.

Sari ve ark.2*dan 4 yil sonra Gelgér ve ark.?®> ayni
bdlgede 2329 kiginin degerlendirildigi epidemiyolojik
bir calisma yuritmuslerdir. Farkh olarak bireyler or-
todontik tedavi klinigine basvuran hastalardan degil
genel dis muayenesine gelen hastalardan secilmigtir.
Bireylerin %10.1’inin normal okluzyona sahip oldugu
gozlemlenirken sinif | maloklizyon sikligi %34.9,
sinif 1l malokliizyon sikligi %44.7 ve sinif 1l malok-
lizyon sikligi %10.3 olarak gézlemlenmistir. Sinif
Il malokluzyonun en sik karsilastiklari malokluzyon
oldugunu belirtmiglerdir. Ayni zamanda overjet ve
overbite oranlarina da bakan Gelgor ve ark.? normal
overbite gortlme sikliginin %53.5, artmis overbite
oraninin %18.3, azalmis overbite oraninin %28.2
oldugunu bildirmigler. Overjet oranlarina bakacak
olursak; normal, artmis ve azalmis overjet oranlari
siraslyla %58.9, %25.1 ve %16 olarak bildirilmistir.
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Bununla birlikte openbite, posterior ¢apraz kapanis
ve orta hat diastamasinin prevalanslarinin sirasiyla;
%8.2, %9.5 ve %7.0 oldugunu eklemiglerdir.

Ankara’da 1941’de ilk cografik kongre yapilmistir.
Kongrede fauna, flora ve iklim, insan dogasi, tarim
urtinleri ve topografya gibi 6zellikler géz 6nlinde
bulundurularak Tarkiye'nin 7 bdlgeye ayrilmasi uy-
gun gorilmustir.?® Yukarida belirtilen farkhlklarin,
bdlgeler arasinda malokluzyon ve ortodontik deger-
lendirme kriterlerinin prevalans oranlarinda degisik-
liklere neden olabilecegi belirtiimistir. Farkli cografik
bélgelerde farkli malokluzyon varyasyonlarinin ta-
nimlanabilecegini savunan Basgiftci ve ark.?” Orta
Anadolu’da okullardaki bireyleri muayene ederek
ortodontik maloklizyon prevalansini inceledikleri bir
calisma yapmislardir. Benzer galismalardan farkli
olarak dahil ettikleri 695 bireyin %76.4’Gnun sinif |
malokliizyona sahip oldugunu, %20.2’sinin sinif I
maloklizyona sahip oldugunu ve %3.5’inin sinif Il|
malokluzyona sahip oldugunu bildirmislerdir. Arka
ve On gapraz kapanis oranini ise sirasiyla %9.5 ve
%5.4 oldugunu eklemislerdir.

Nur ve ark.?® Tirkiye’nin farkli 7 bolgesinde 3040 bi-
reyin adiz sagligi anket analizini igceren bir ¢alisma
yaritmaslerdir. 1023 kisi Turkiye’'nin her bélgesinde-
ki farkli sehirlerden (Marmara n=199, Karadeniz bol-
gesi n=126, Dogu Anadolu bdlgesi n=85, Glineydo-
gu Anadolu bélgesi n=127, Akdeniz bdlgesi n=163,
Ege bdlgesi n=213, i¢ Anadolu n=176) ve kirsal bol-
gelerden orantili rasgele 6érnekleme stratejisi kullani-
larak belirlenmisgtir.

Sinif | malokluzyon prevalansinin %39.4 olup ve en
stk Marmara’da (%22.8), Sinif Il malokluzyon preva-
lansinin %48.4 olup en sik Ege bdlgesinde (%18.2),
sinif lll malokluzyon prevalansinin ise %11.4 olup ise
en sik ig Anadolu’da (%19.7) gorildigi bildiriimistir.

Tuarkiye'de yapilmis ¢alismalardaki sagital yon ano-
malilerinin prevalansi Tablo 1’de gdsterilmektedir.

Calisma grubunun %72.6’'sinda (743 kiside)
transversal yonde bir anomali gézlemlenmemigtir.
Capraz kapanis (%27.4) daha sik olarak posteriorda
tek tarafli (%15.3) olarak bulundugu bildiriimistir.
Herhangi bir transvers yon anomalisi bulunmayan
hastalarin siklikla Marmara (%19.1) ve Ege
bélgesinde (%19) bulundugu bildirilmistir. Kisilerin
3'te 1’inden codunun cenesinde yumusak doku
asimetresi bildirilmistir. Asimetri bulunan hastalarin
%40 Inin Akdeniz veya Guneydogu Anadolu
bdlgesinde bulundugu belirtilmistir. YUksek gulus
hattina sahip grubun %29.7’inin Ege bodlgesinde
bulundugu bildirilmistir.2

Damak dudak yarigi Turkiye'de ikinci derecede sik-
likla gorilen konjenital anomalidir.?® Malformasyon
ayni zamanda c¢evresel faktdrlerden etkilenmekte-
dir ve birinci dereceden akraba evliligi durumunda
risk 40 kat artmaktadir.?® Nur ve ark.?® 1023 kisiden
6’sinda damak dudak yaridi tespit edildigini bildir-
miglerdir. Damak dudak yaridi en sik Karadeniz, Gu-
neydogu Anadolu ve Ege bolgesinde bildirilmigstir. Bu
¢alismada damak dudak yarigi sikligi %0.6’dan az
ctkmigtir. Bu veri 1996 yilinda Turkiye'deki damak
dudak yarigi prevalansini %1 olarak bildiren Tungbi-
lek®in verisi ile benzerlik gdstermektedir.

Nur ve ark.?® Orta hat diastama, anterior open bite ve
lateral openbite sikhiginin; %6.5, %1.3, %1.6 oldugu
bildirilmislerdir. Bu malokluzyonlarda bolge dagilimi-
na veya cinsiyete bagli istatistiksel olarak anlamli bir
fark bulunamamistir.

Profile bakildiginda, konveks, diz ve konkav
profil sikh@i sirasiyla %21.3, %37 ve %41.7 olarak
bildirilmistir.2® Cinsiyet ve bolgeye goére bakildiginda,

Tablo 1. Turkiye’de yapilmig calismalardaki sagital yon anomalilerinin prevalansi

Arastirmaci Birey Sayisi Bolge Sinif | Sinif Il Sinif lli
malokliizyon malokliizyon malokliizyon

Sari ve ark.? 1602 Orta Anadolu  %61.69 %28.07 %10.24

Celikoglu ve ark.?* 1507 Dogu Anadolu  %41.5 %38.3 %16.7

Gelgor ve ark.?® 2329 Orta Anadolu  %34.9 %44.7 %10.3

Basgciftci ve ark.?” 695 Orta Anadolu  %76.4 %20.2 %3.5

Nur ve ark.?® 1023 Turkiye %39.4 %48.4 %11.4

Geneli
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konveks profil kadinlarda ve Akdeniz bdlgesinde
daha sik (%19) gézlemlenirken konkav profilin ise en
sik erkeklerde ve Giineydogu Anadolu ile i¢ Anadolu
bdlgesinde gozlemlendigi bildirilmistir.

SONUG

Ortodontik malokluzyon, dental anomali ve ortodon-
tik tedavi ihtiyacinin gorulme sikhgiyla ilgili bir¢ok ¢a-
lisma yapilmis olup, ¢calismanin yurdtildigu cografik
bdlge ve galismaya katilan bireylere bagli olarak so-
nuglarda farkliliklar gézlemlenmistir. Bazi calismalar
ise verilerde farkliliklar bulunmasina ragmen benzer
sonuglar bildirmiglerdir.

Dis hekimligi ve ortodontinin de icinde bulundugu
saglik branglarinda sarf edilen ¢aba, temelde ve
oncelikle normalden sapmanin yani anomalinin top-
lumsal olarak durumunun belirlenmesi Uzerine kuru-
ludur. Bu nedenle yapilan epidemiyolojik ¢calismala-
rin dnemi blyudktar.

Bu derleme ile Turk toplumunu icin yapilmis galis-
malarin mevcut, ancak kisith ve az sayida oldugu
belirlenmistir.

Tark toplumu igin genis ¢alisma grubu Uzerinde ya-
pilacak dental ve ortodontik anomali prevalanslarini
ortaya koyacak epidemiyolojik ¢alismalar koruyucu
ve dnleyici ortodontik tedavilerin uygulanabilirligi igin
farkindaldin artmasina yardimci olacaktir.
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In Vitro Testing Methods For The Evaluation of The
Mechanical Properties of Composite Resins
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ABSTRACT

The selection of the right composite resin restorative material
for clinical applications can be difficult, due to the wide range
of available options. The mechanical properties of these
materials have a significant impact on their longevity in the oral
environment. Results from laboratory experiments that analyze
the effects of compositional modifications can assist clinicians in
making a more informed decision about the choice of the most
appropriate material. This review examines the testing methods
used to evaluate the mechanical properties of composite resin
restorative materials.
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OZET

Klinik uygulamalarda, dogru kompozit rezin restoratif materyalin
secimi mevcut secgeneklerin fazla sayida olmasi nedeniyle
zor olabilmektedir. Bu materyallerin mekanik o6zellikleri, adiz
ortamindaki dmurleri Uzerinde 6nemli bir etkiye sahiptir. Materyal
bilesimindeki modifikasyonlarin etkilerini analiz etmek igin
uygulanan laboratuvar deneylerinin performansi, klinisyenlerin
en uygun materyal hakkinda daha bilin¢li karar vermelerine
yardimci olabilmektedir. Bu derlemede kompozit rezin restoratif
materyallerin  mekanik  6zelliklerinin  deg@erlendiriimesinde
kullanilan test yéntemleri incelenmektedir.
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INTRODUCTION

The impact of the human oral microenvironment
on dental biomaterials used in restorative dentistry
is significant. To fulfill the requirements of specific
applications, dental materials must have properties
similar to those of the natural tooth structure.

Evaluation of dental composites by mechanical test-
ing is an essential step toward understanding their
functional performance and esthetic qualities in the
dynamic environment of the oral cavity. A material’'s
mechanical behavior is determined by it's response
to forces or loads, and this determines it's suitabili-
ty for a specific application.” Mechanical testing and
characterization follow standards established by in-
ternational institutions such as the American Dental
Association (ADA), British Standards, or Federation
Dentaire Internationale.?

This review provides a comprehensive account of
the mechanical and optical behavior of dental ma-
terials and assists in the selection of materials for
successful, long-lasting dental restorations.

1. Flexural strength

Flexural strength, also known as the modulus of
rupture, is an important measure of a material’s re-
sistance to deformation or breakage when subject-
ed to bending or flexural stress. Optimizing flexural
strength is critical to the long-term durability of den-
tal restorations. Flexure testing can be performed in
three ways: four-point flexure testing, biaxial flexure
testing, and three-point flexure testing.

1.1. Transverse bending (four-point and three-
point) flexure tests

Transverse bending, a typical testing method for
dental composites, provides a variety of approaches
that depend on loading supports, load applicators,
specimen geometry, and specimen preparation pro-
cesses.?

The four-point flexure test, frequently used
by researchers such as O’Brien,* involves the
preparation of a rectangular sample supported at
two ends, with force applied at two points in the
middle. The values obtained using this method
yield a typical decrease of 30-40% compared to
those obtained from a three-point flexure test.> The

load applicator in four-point bending tests consists
of two points spaced a certain distance apart. This
design allows stress to be concentrated over a more
extensive area of the beam. The design ensures that
beam failure is confined to a specific region, which
is essential for the accurate application of beam
equations.® In the three-point method, beam failure
may not occur directly under the applied load, which
can result in inaccurate outcomes. The available
evidence suggests that strengths tend to be greater
in 3-point bending. However, it is worth noting that
both tests can be carried out in similar ways on
specimens with the same dimensions.” The location
of the maximum bending moment and the maximum
axial stresses are the primary differences between
the three-point and four-point methods. In three-
point loading, the maximum stress occurs directly
below the loading point, while in four-point loading,
it is spread out over the area between the loading
points. This creates a stress gradient that exposes
only a small area to a high tensile stress, making
the measurement susceptible to flaws in the edge or
surface of the sample. Despite the seemingly simple
setup, misalignment and testing errors can easily
compromise the results.”

1.2. Biaxial flexure test

The biaxial flexure test involves the preparation of
disk-shaped specimens. These specimens are then
subjected to force from the center, resulting in count-
er-directional forces from the outer sides.® This ap-
proach is suitable for brittle materials and involves
the use of various load configurations, such as ball-
on-ring, piston-on-three-balls, ring-on-ring, and ball-
on-three-balls.®® Experimental data from previous
studies demonstrated that only the ball-on-ring and
ball-on-three-balls loading procedures could reliably
measure the flexural strength of brittle dental materi-
als. Uncertain fracture stresses have been observed
with the other methods, which have led to inaccu-
rate results. Careful determination of specimen di-
mensions and the ball-loading surface is essential
for reliability, particularly considering the impact of
thickness on deflection and stress distribution.® The
biaxial test is commonly used for brittle materials
that exhibit minimal deflection and shows potential
as a method for evaluating dental materials in simu-
lating intraoral behavior.°
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2. Hardness

Hardness is a measurement of a material’s
resistance to localized deformation. It is not an
inherent property but rather a product of a specific
measurement method. This involves pressing a
defined-shaped indenter into the surface of the
material at a particular load and time, and then
measuring the size or depth of the indentation once
the force has been removed.

The simplicity of the hardness test has made
it a common technique for characterizing resin
composites. Traditional hardness testing procedures,
such as those of Brinell," Knoop," Rockwell,'? and
Vicker," involve the application of a hard indenter
to the material, creating an indentation that persists
after the indenter is removed.

2.1. Vicker’s hardness test (diamond pyramid
hardness test)

The Vicker’s hardness test is performed using a di-
amond indenter that has a pyramidal shape with a
square base and an angle of 136° between oppos-
ing faces. The test material is subjected to a force
that varies from 1 gram to 100 kilograms for a period
of 10 to 15 seconds.™ A microscope is used to mea-
sure the two diagonals of the resulting indentation
on the surface of the material after the load is re-
moved.™

The Vicker’s hardness is calculated by dividing the
applied load by the square of the area of the inden-
tation. Itis important to include the Vicker’s hardness
number, test load, and dwell time in the report. The
Vickers test is a widely used method for evaluating
the hardness of hard metals, and it is often applied
to dental materials, including dental gold alloys and
dental tissues. It is also used by researchers to eval-
uate the degree of polymerization.”® This method
has several advantages, including the durability of
the diamond tip, its ability to adhere to surfaces of
varying hardness, and the accuracy of the measure-
ments."®

2.2. Brinell hardness test

The Brinell hardness test is one of the oldest tests
of its kind. It involves applying a specific load of
123 N to a polished surface of a material using a
hard steel or tungsten carbide ball with a diameter

ranging from 1.6 mm to 10 mm. The ability of the
material to resist penetration by the ball is reflected
by the indentation left in the material. The penetrator
remains in contact with the specimen for 30 seconds
before it is removed, and the resulting indentation
is carefully measured. The average hardness
value is then determined by dividing the load by
the indentation area. This test is particularly useful
for assessing average hardness values due to its
relatively large indentation area. However, Brinell
testing may be less effective in evaluating smaller
and more localized areas. The primary source of
inaccuracy in Brinell testing, as with other indentation
methods, is in the measurement of the indentation,
making the method relatively subjective and
operator-dependent. For standardized indentation
measurement, computerized optical Brinell scopes
with image analysis capabilities are available. It
is critical to specify the load and the dwell time.
Although Brinell hardness tests are not widely used
in testing resin composites, they are important in
certain applications."

2.3. Knoop hardness test

The Knoop hardness test was designed as a micro-
scopic alternative to the Vicker’s test. It is especially
well suited for evaluating thin plastic or metal sheets
and fragile materials. The test uses a maximum ap-
plied load of 3.6 kgF. The Knoop test has the ad-
vantage of being highly adaptable to a broad scale
of hardness by setting the test load. However, it re-
quires a carefully refined and flat surface, resulting in
a lengthy test procedure and time-consuming mea-
surements." This test utilizes a diamond indenter
with a rhombic-based pyramid shape that applies a
pre-determined test load for a defined duration. The
duration of the initial load should not exceed 10 sec-
onds, and the load should be maintained for a period
of between 10 and 15 seconds. The Knoop hard-
ness value is calculated by dividing the force applied
during the test by the area of the indent. The Knoop
indenter measures only the long axis and provides
superior measurement accuracy when compared
with the Vicker’s indenter. This technique is particu-
larly beneficial when the indentations are close to or
at the edge of the specimen.

2.4. Rockwell hardness test

The Rockwell hardness test is a method of quantify-
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ing the permanent depth of indentation caused by the
application of force by an indenter, such as a 120°
diamond cone with a 0.2 mm radius spherical tip or
a ball indenter. This technique involves the applica-
tion of force in two steps. First, an initial test load of
3 kg, called the preload, is applied to the specimen
for a maximum of 3 seconds. The indentation depth
is measured and recorded. This method reduces
the impact of surface texture by utilizing a low ini-
tial load as a reference point for surface texture and
avoiding errors attributable to surface imperfections.
A primary load is then added to achieve the required
total test load, which is maintained for a specified
dwelling time to allow for elastic recovery. The final
position is evaluated relative to the preload position
to determine the variation in indentation depth when
the primary load is released. The Rockwell test is a
suitable method for measuring the hardness of vis-
coelastic materials as it provides a direct measure of
hardness. However, this method has several draw-
backs, including the need for an initial weight mea-
surement, the considerable time involved, and the
possibility of losing track of the deformation after the
weight is lifted.?

2.5. Barcol test

The Barcol resin depth test method directly measures
hardness with a spring-loaded indenter that has a
1 mm diameter: it is used for the measurement of
the degree of cement polymerization. To determine
the degree of polymerization of the resin composite,
samples of varying thicknesses ranging from 0.5 to
6.0 mm or more are prepared with 0.5 mm incre-
ments. Once the sample is prepared, the top surface
is polymerized by exposing it to light. The depth of
polymerization can be determined by comparing the
Barcol test readings on the top and bottom surfaces
and finding the thickest layer for which the bottom
reading stays within 10% of the top reading."

2.6. Shore A hardness test

A different method is needed to measure the hard-
ness of soft materials compared to metals or poly-
mers. The test avoids the issue of deformation
caused by the indenter’s tendency to return to its
original depth due to the elasticity of the material un-
der test. The Shore A hardness test is used to deter-
mine the hardness of rubber and soft plastics. The
results of the test are presented on a scale of 0 to

100, where 100 indicates no surface penetration of
the material and 0 indicates complete penetration.?

3. Surface roughness

Achieving polished surfaces on dental restorations
is crucial for both oral comfort and cosmetic
considerations. The primary goal of finishing and
polishing procedures is to ensure that restorations
have a proper shape, are properly aligned, and have
a smooth surface that promotes the maintenance of
healthy gingival margins. Researchers have found
that composite resin restorations with polished
surfaces accumulate less plaque.'® Additionally,
research suggests that a smooth surface can aid
in preventing gum complications, discoloration,
patient discomfort, and secondary caries."”
Surface roughness is measured using instruments
equipped with either optical or mechanical sensors.
The measurements employ both qualitative and
quantitative techniques. Qualitative techniques
include scanning electron microscopy (SEM), while
quantitative methods involve surface profile analysis
using profilometers.® Furthermore, the Atomic Force
Microscope (AFM), a relatively recent breakthrough
in the field, offers an alternative approach for
measuring surface roughness.™

3.1. Profilometers
3.1.1. Optical profilometers

Surface topography refers to the three-dimensional
features of a surface that can be analyzed and
displayed using optical profilometers.” These
devices provide a non-contact approach to obtaining
3D measurements of a surface. By using optical
beams for scanning, precise measurements can be
made at exact distances between reference points
on the surface. Optical profilometers are known for
their exceptional resolution, allowing measurements
down to a few nanometers over a large area of 100
square meters. Their ability to provide comprehensive
surface analysis and facilitate the understanding of
the inherent properties of different materials and
surfaces makes them an optimal tool.?°

3.1.2. Mechanic profilometers

Designed specifically for two-dimensional measure-
ments, mechanical profilometers work by systemat-
ically scanning the surface with a diamond tip that
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maintains a constant linear distance from the sample
surface. These profilometers use a diamond tip to
scan sensors horizontally with a resolution of be-
tween 20 and 50 ym. To reduce the effect of sur-
face grooves on the readings, it is advisable to take
measurements from multiple angles.?® Mechanical
profilometers can store values using either digital
or analog hardware and software. The sensitivity of
the technique is at the level of 0.01 um. In cases in
which the surface roughness is minimal, the resolu-
tion of the sensor is not sufficient, requiring the use
of optical measurements.?!

3.1.3. Scanning electron microscopy (SEM)

SEM, or scanning electron microscopy, is a crucial
dental tool for examining composite surface rough-
ness. SEM uses a narrow beam of electrons, only
10 nanometers thick, to scan the surface being ex-
amined. This technique provides high-resolution im-
ages that are essential for evaluating surfaces with
scratches and distortions. The method is particularly
effective in capturing minute structures and anom-
alies that can occur on composite resin surfaces.
While SEM is commonly used, it has limitations, par-
ticularly in accurately describing three-dimensional
surface features and complex surface topography.
However, SEM examination provides valuable in-
sights that significantly improve our understanding
of composite resin materials and optimize their per-
formance in dental applications."”

3.1.4. Atomic force microscopy (AFM)

The atomic force microscope (AFM) scans the
surface of the sample using an extremely thin
lever or tip, typically with a diameter in the range
of 40 to 60 nm. The AFM captures the detailed
interaction between the sharp tip and the surface
of the material, allowing for the precise delineation
of nanoscale surface features. This provides a
comprehensive understanding of the topography
and irregularities of dental composites. The use
of atomic force microscopy allows the acquisition
of high-resolution images, which are critical in
advancing the understanding of material properties.
This, in turn, facilitates the development of dental
composite formulations to achieve optimal clinical
outcomes.?

4. Bond strength
4.1. Tensile tests

Tensile tests are highly effective in evaluating the
mechanical performance of dental composites.
However, the lack of specific standards for dental
materials presents challenges. Furthermore, the ten-
sile properties of dental materials vary depending on
specimen preparation, test speed, and environmen-
tal conditions. To ensure reliable and comparable
results, it is necessary to monitor and record these
factors according to established guidelines. Tensile
testing is particularly effective with malleable materi-
als such as metals and alloys. It can also determine
interfacial strength.?s

4.1.1 Macrotensile tests

Tensile tests provide a more uniform force distribu-
tion than shear testing. This yields significantly more
consistent bond strength test results. In macroten-
sile tests, the bonded contact is perpendicular to the
load direction.?*

Alignment is crucial. If not properly aligned, the force
will bend the specimen. Furthermore, the operator
must maintain precise alignment of the tooth surface
with the bonded substance. Tensile testing demands
more technical precision than shear testing.?*

Macrotests, which were commonly used until the
mid-1990s, are efficient. A finite element analysis by
Van Noort et al.® showed an uneven force distribu-
tion along the adhesive interface, resulting in a high
rate of cohesive failures caused by excessive stress
on the substrate but not at the adhesive contact. Ac-
cording to Sirisha et al.,? macrotensile tests are still
able to be used to measure material adherence to
dental structures, despite their fundamental limita-
tions, because they are simple to use. However, the
authors observed that macrotensile tests frequent-
ly overestimate adhesive values and therefore fail,
making microtensile tests more accurate.

4.1.2. Microtensile tests

Multiple studies using conventional bond strength
testing methods have found that the stress distri-
bution at the dentin-resin interface is non-uniform.
Homogeneous stress creates localized stress, which
can lead to fracture. To address this issue, more
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advanced test systems with smaller surface areas
have been developed to avoid the limitations of con-
ventional tests.?”

In 1994, Sano et al.?® developed the microtensile bond
strength test, which revolutionized the measurement
of tensile bond strength, particularly on extremely
thin surfaces. This technique significantly improved
the accuracy of bond strength evaluation by evenly
distributing stress over these small surfaces.?®

Tension occurs when axial forces act in the
opposite direction on a straight object. Tensile
strength measures the object’s resistance to this
force. Microtensile bond strength test values are
obtained by dividing the stress after loading by the
area of the bonded surface. However, a smooth
surface is necessary to achieve this bond strength
measurement, and it is necessary to ensure that
stress is transmitted in the desired direction.?”

Many shapes can be used for specimen preparation,
including sticks, dumbbells, and sand glass.?® How-
ever, it is important to understand the limitations of
this method. Hardness, precision, and time are all
important characteristics that can cause significant
difficulties. Extreme caution must be taken when cut-
ting and setting specimens to avoid irregularities that
could nullify tensile bond values.® This is undoubt-
edly a challenging effort, but its promise for evaluat-
ing the long-term adhesive properties of composite
resins in vivo is evident.

4.2. Push-out test

The push-out test, introduced in 1970, is a reliable
method for evaluating the strength of dentin bond-
ing.?” For this test, a spherical piece of dentin is cre-
ated, and a hole of the appropriate size is drilled.
An adhesive system is applied, and the material is
placed in the hole. A pointed tip with a diameter ratio
of less than 0.85 is then inserted into the material,
and pressure is applied until separation occurs. The
force required for separation is carefully measured
and documented. This test is more suitable for clini-
cal applications than shear and tensile tests, since it
accurately simulates the bonding of materials to den-
tin and verifies the effectiveness of the adhesive sys-
tem.?* To overcome the limitations, the push-out test,
which is derived from the shear punch test, has been
proposed as a more suitable approach for evaluating

the bond strength of intracanal restorative materials.
However, the application of the shear punch test for-
mula to calculate the bond strength in the push-out
test presents certain challenges. Factors such as pin
size, specimen thickness, and material type signifi-
cantly affect the predicted shear strength. Despite
the common use of the push-out test,**3! no study
has systematically investigated the effect of these
parameters on the predicted bond strength, and thus
the limitations of the method have not been properly
addressed.

4.3. Shear test

Shear strength testing is a popular method for ana-
lyzing the resistance of composite resins to forces
applied parallel to their surface or along an estab-
lished plane. This method is preferred over tensile
bond strength testing due to its simplicity. Tensile
tests can be challenging to perform without creating
adverse stress distribution when positioning speci-
mens in the testing equipment. Shear tests are com-
monly used due to the simplicity of specimen prepa-
ration and the test technique. However, concerns
have been raised about the accuracy of measure-
ments, primarily because cohesive failure within the
substrate has become more common with the use of
new adhesives with higher bond strengths.?'

To gain a deeper understanding and improved accu-
racy, we must consider the valuable perspectives of
pioneers such as Della Bona®*? and van Noort.2° Their
research highlights the fundamental challenges that
contribute to the limitations of shear strength bond
testing, ultimately leading to more accurate ways to
evaluate the performance of bonded interfaces.

4.3.1 Macro-shear tests

Before being placed in the universal testing machine,
the area to be bonded is prepared under appropriate
conditions for the macro-shear bond strength test.
The machine’s applicator arm applies force to the
part being tested for bond strength by attaching a
single-angled nail-shaped tip, flat chisel, or wire
loop. The shear bond testing method uses a knife-
edge device to isolate the bond specifically to the
tooth surface. The ISO standard specifies that the
testing instrument’s cutting edge must operate at
speeds between 0.45 and 1.05 mm/min. The bond
test result is determined by dividing the maximum
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force by the surface area over which the bond
formed. This calculation is based on the concept of
applying a constant force until failure occurs at the
surface where two materials are bonded using an
adhesive. In macro-shear bond testing, bond failure
occurs when the bond between two materials fails
due to tensile tension.?

4.3.2. Micro-shear tests

Shimada et al.*® developed the micro-shear bond
strength test in 2002. In this method, a maximum
number of specimens is obtained from a single tooth.

The test specimens are cut into 1 mm slices perpen-
dicular to the long axis of the tooth. The slices are
then cut into 1mm square sticks. The sticks are then
mechanically compressed and connected to the mi-
croshear bond tester. The rods are inserted into the
microshear tester with the fracture points aligned
with the composite resin and tooth contact.

This test can be used to determine the profile of both
surface and deep sublayers, either at the desired
location or throughout the material, to evaluate the
bondability of adhesive systems. It can also be used
to investigate the effect of moist and humid environ-
ments, including oral fluids such as saliva, on the
bonding of adhesive systems. The primary reason
for this is the test’s ability to analyze superficial re-
gions (0.02-0.05 mm)."

5. Accelerated aging

Loss of physical, chemical, and mechanical
properties occurs with natural aging. In vitro
simulation using the “aging procedure” in a laboratory
environment mimics the natural aging process that
occurs in the oral environment. In other words, aging
can be experimentally reproduced in the laboratory.

Exposure to heat and cold, moisture, the erosive
effect of acidic pH, the abrasive effect of brushing,
and other variables can all degrade dental restor-
ative materials. In the laboratory, the aging process
of dental restorative materials allows us to observe
changes, such as the long-term progressive increase
in surface roughness over a short period of time.**

5.1. Storage in water

The most commonly used aging method described
in the literature is storage in distilled water at room
temperature or 37°C for 3-12 months. This approach
is widely accepted as a reliable indicator of the sta-
bility of adhesive bonding. Long-term water storage
and thermal cycling combined with bond strength
testing are methods commonly used to evaluate the
degeneration in vitro of restored teeth. Data from be-
fore and after degradation procedures can be stan-
dardized and compared with previous publications.®

5.2. Thermocycling

The thermocycling approach involves alternating hot
and cold water for 10,000 to 30,000 cycles. Intermit-
tent contraction-expansion stress can cause hydro-
lysis of exposed collagen fibrils, resulting in fissure
propagation along the adhesive contact. This allows
water and pathogenic oral fluids to penetrate.*®

5.3. Storage in NaOCI solution

The storage procedure is carried out in a 10%
NaOCI solution for 1 to 5 hours, and the non-specific
proteolytic properties of hypochlorite are used to
mimic aging by degrading organic resin and tooth
contact components and exposed collagen fibrils.%”

5.4. Toothbrush simulator

Toothbrush simulators are commonly used to evalu-
ate the effects of toothbrushing on both hard dental
tissues and dental materials. It is well known that
wear on these surfaces is not only caused by the act
of chewing food but also by the mechanical action
of toothbrushing. How and how often people brush
their teeth, the stiffness of the bristles, the dexterity
of the patient, and the type of toothpaste used can
all affect the amount of wear. In addition, the con-
sumption of acidic foods before brushing can con-
tribute to the erosion of tooth surfaces, exacerbating
the effects of wear.®

A common method used in aging is the use of a
toothbrush simulator. This simulator consists of a
toothbrush that moves in a cyclic linear movement
across the surface of the material being tested, im-
plementing an adjustable pressure force. For exam-
ple, a force of 200 g, equivalent to 2 N of strength,
may be applied.*® The standardization of the tooth-
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brush simulator test is of critical importance, with
respect not only to the device itself but also to the
toothbrush that is selected.

5.5. Jaws simulator

In 1980, DelLong and Douglas* introduced the con-
cept of an “artificial oral environment”. This concept
combined a jaw movement simulator with an artificial
oral environment.

The jaw simulator included models of upper and low-
er teeth, sometimes with a single tooth with a filling.
Servo-hydraulic motors facilitated the movement of
these tooth models, with one motor controlling ver-
tical movement and another controlling horizontal
movement. Computer-controlled precision ensured
accurate replication of physiological chewing move-
ments. The simulator allowed individual adjustment
of bite force and chewing cycles.*'

6. Wear resistance

The direct effect of compositional parameters on
wear resistance causes resin composites to exhibit
different wear patterns. The loading force should
pass smoothly through the polymer matrix to the
filler particles. The size, composition, and strength of
the filler-polymer matrix bond and the polymerization
kinetics determine the wear properties of dental
composites.*?

6.1. Pin-on-disc tribometer

The pin-on-disc tribometer wear test is a method
commonly used in various industries for evaluating
the wear resistance of materials. In this method, a
“PIN” body in the shape of a roller or non-rotating
ball is fixed to the surface of a disc-shaped speci-
men. The PIN is loaded with a specified force at a
specified distance from the center of the specimen.
The disk is then rotated at a selected motor speed
and completes a specified number of revolutions,
forming a track on the sample surface.*

This test is preferred because of its simplicity, stan-
dardization, and cost efficiency. However, there have
been challenges in comparing the results of different
studies due to variations in parameters such as load,
speed, and the number of cycles. In addition, the test
device does not accurately replicate conditions in
the oral cavity, which is a critical factor when study-

ing wear in dental materials.*®
6.2. Nanoindentation

Nanoindentation wear testing has become a
critical aspect of studying the physical properties of
composite resins, because it allows materials to be
evaluated under controlled conditions. The testing
process involves applying a diamond tip with a
defined shape to specimens prepared under specific
conditions. Diagonal lines are measured. Based on
a known force, the hardness is calculated. Modern
testing methods now involve computer-controlled,
real-time processes that draw load curves to
evaluate hardness and use reliever curves to
evaluate modulus. These adaptations of the classic
indentation test allow for non-destructive testing and
offer the advantage of micro- and nanoindentation
scales.*

6.3. Scratch test and confocal laser scanning
microscopy (CLSM)

This test has a long history, beginning in 1824 with
the development of the Mohs scale. Over time, the
scratch test has evolved and modernized, focusing
on the use of diamond as the hardest material and
incorporating computer-controlled measurements.
The test involves applying a precisely-defined
diamond tip with increasing force and linear motion
to the surface of the material being tested. The force
(F) that required to produce a scratch with a width
of 0.01 mm is measured. Advances in microscopy,
particularly confocal laser scanning microscopy
(CLSM), have further enhanced the analysis of
scratches. CLSM can capture three-dimensional
images, allowing detailed examination of scratch
boundaries, their depth, and the effects of material
homogeneity.*®

7. Fracture toughness

Theresistancetocrack propagationfroma preexisting
flaw is a characteristic of fracture toughness, which
remains consistent regardless of the test method or
sample geometries. The determination of fracture
toughness requires a specimen with a specified
flaw, through which failure is induced by crack
propagation. Fracture toughness plays a significant
role in characterizing dental composites, since
fracture represents one of the primary modes of
failure.
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There are several methods available to test fracture
toughness, with convenience frequently influencing
the choice of methodology. Dental composites
generally exhibit relatively low fracture toughness,
placing them in the category of brittle materials.
However, they do undergo some plastic deformation
during testing, which must be taken into account to
achieve accurate results.

7.1. Single-edge notch: 3-point bending test

The 3-point bending test is a commonly used method
for determining the fracture toughness of dental
composites. The test involves loading a sharply
notched beam in 3-point bending, which applies
a tensile force to the pre-crack, ultimately causing
fracture through the thickness of the specimen. The
loading span should be about 10 times greater than
the thickness of the specimen.

Simulating a true pre-crack, a critical assumption in
this test is that the tip of the notch is infinitely sharp.
Creating true pre-cracks in materials such as met-
als by cycling specimens in tension is possible, but
this method is challenging or even impossible with
brittle materials. Although pre-cracks can be created
in composites, it is often cost-prohibitive due to the
large specimen size.*

7.2. Compact tension test

The compact tension method is an experimental
technique commonly used in studies of fracture
mechanics. It is particularly useful for evaluating the
fracture toughness of materials. In this method, a
tensile force is imposed across a notch in a plate-
shaped specimen. The force is typically applied
through perforations in the upper and lower surfaces
of the plate, resulting in the opening of the notch.
The compact tension method is more complex
and sophisticated than the simpler beam bending
method, but it provides more extensive data. One
significant advantage of this method is its ability to
determine the ‘R-curve behavior’ of a material. This
behavior refers to an increase in fracture toughness
as the length of the crack increases. In other words,
the material becomes tougher and more resistant
to catastrophic fracture as the crack grows. This
toughening phenomenon occurs due to specific
energy-dissipating mechanisms that are activated
within the material during loading and cracking.647

7.3. Double torsion test

The double torsion method is a technique used
to study crack propagation in plate specimens
containing a groove. The specimen is placed on
parallel rods, and the load is applied near one end
through two-point surfaces located on opposite sides
of a precisely made notch. As the load increases, the
crack propagates down the groove, which is visible
and measurable on the top surface. The double
torsion test may be the most applicable for dental
composites in which pre-cracking is difficult. One
of the advantages of the double torsion method is
that it allows multiple measurements to be made on
the same specimen. After the crack has propagated
to a certain extent, the load can be removed and a
new measurement taken. This allows researchers
to study the relationship between crack propagation
and load in detail.*® The results obtained using the
double torsion method have been found to correlate
well with those obtained using other methods, such
as the single-edge notched beam and compact
tension methods. This suggests that the double
torsion method is a valid and accurate technique for
studying crack propagation in dental composites.

7.4. Chevron-Notch test

The Chevron-Notch test is a widely used fracture
mechanics technique that involves a cylindrically
shaped specimen with a chevron-shaped notch at
one end. Stress is applied to the cylinder, causing
the notch to open and initiating a fracture. The notch
must be created during the cure process or cut into
the specimen after the cure.

Studies of dental composites using the Chev-
ron-Notch method have generally yielded higher
values than other testing methods. However, this
difference in results may be attributed to the use of
test setups with higher-than-acceptable compliance.
This increased compliance can cause additional de-
formation of the test system, which can affect the
results.*

7.5. The short rod test

Short rod fracture toughness tests are commonly
used in dental composite resin research to determine
the material’s resistance to fracture. These tests re-
quire careful consideration of specimen geometry
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and test parameters. One significant criteria is the
ratio of the notch thickness to specimen diameter.

In the short rod test, it is important to consider the
mode of crack propagation. Certain materials may
exhibit crack-jumping, in which the load decreases
with each crack propagation through the wedge-
shaped ligament in the notch region. This type of
crack growth is stable until the critical load is reached,
at which point the crack propagates unstably,
indicating the fracture toughness. Conversely, other
specimens may exhibit smooth and continuous
crack propagation until the critical load is reached.

The critical load is only reached after the crack has
propagated a certain distance from the tip of the
chevron notch, regardless of the mode of crack
propagation. This can be confirmed by examining the
load-displacement record of the test. Furthermore,
the fracture surface will display clear regions where
stable and unstable crack growth is separated.*

8. Compressive strength

Compressive tests are fundamental for assessing
the mechanical properties of brittle materials such
as porcelain, amalgam, and cement, particularly
in applications involving heavy loads. These tests
determine the material's compressive strength,
modulus of elasticity, and failure characteristics by
progressively increasing the load on a sample until
it fractures or deforms. Compressive testing remains
indispensable, even though materials may undergo
‘barreling’ under load, exposing the specimen’s
sides to tensile stress. The data derived from these
tests are critical for understanding material behavior
under stress, thereby facilitating the optimization
of material formulations and enhancing their
performance in practical applications.®%°

9. Fatigue strength

Fatigue strength is a critical parameter for assessing
a material’s durability under cyclic loading conditions.
Tests determine this property by repeatedly applying
small loads to a material, which ultimately leads to
fatigue and fracture. The measurement process
typically involves bending or twisting a test sample
and recording the number of stress cycles it can
endure before failure occurs. We simulate real-
world conditions by applying cyclical stress, which

subjects materials to repetitive loads over extended
periods. Consequently, fatigue strength serves as
an indicator of a material’s likelihood of failure under
long-term, repetitive stress. Understanding fatigue
strength is particularly essential for predicting the
lifespan and ensuring the reliability of composite
resin materials used in dental restorations.*

CONCLUSION

In dentistry, the large number of materials available
complicates the selection process. Mechanical
testing is important for evaluating material properties,
although it may not fully replicate clinical conditions.
Therefore, it is critical to use appropriate testing
methods to select materials that will result in durable
restorations that are functionally and esthetically
compatible with oral tissues.
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Nuclear Imaging Applications in Dentistry
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ABSTRACT

This review aims to discuss the indications, limitations, and
diagnostic implications of nuclear imaging in the oral and
maxillofacial region. In contrast to conventional imaging
modalities in dentistry, such as panoramic radiography and
cone beam computed tomography, nuclear medicine offers
unique information specific to the functional aspects of oral and
maxillofacial tissues. In addition, by emphasizing the current and
potential applications of nuclear imaging methods in dentistry, it
is also aimed to increase the level of knowledge of dentists on
functional imaging methods and gain a different perspective,
along with their effects on diagnostic accuracy, treatment
planning, and treatment outcomes. Future research will allow a
detailed evaluation of the effectiveness and reliability of nuclear
imaging technologies in dentistry.
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OzZET

Bu derlemenin amaci oral ve maksillofasiyal bdlgede nikleer
gOruntileme endikasyonlarini, uygulama ile ilgili sinirlamalari
ve tanisal sonuglarini tartismaktir. Dig hekimliginde geleneksel
gOruntileme ydntemleri olan rontgen ve konik 1sinl bilgisayarl
tomografi yontemlerine karsilik, nikleer tip, agiz ve g¢ene-yiz
dokularinin fonksiyonel yonlerine 6zgl essiz bilgiler sunmaktadir.
Ayrica nikleer gorintileme yontemlerinin dis hekimliginde mevcut
ve potansiyel uygulamalar vurgulanarak, teshis dogrulugu, tedavi
planlamasi ve tedavi sonuglari Uzerindeki etkileri ile birlikte dis
hekimlerinin de fonksiyonel goérintileme yontemleri Gzerindeki
bilgi dlizeylerini arttirmak ve farkli bir bakis acisi kazandirmak da
amagclanmistir. Gelecekte yapilacak arastirmalar, dis hekimliginde
nukleer géruntileme teknolojilerinin etkinligi ve guvenirliliginin
detayl bir sekilde degerlendiriimesine olanak saglayacaktir.

Anahtar Kelimeler: Dis Hekimligi, Molekiler Goruntileme,
Pozitron Emisyon Tomografisi, Tek Foton Emisyon Bilgisayarli
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INTRODUCTION

Nuclear medicine is a specialty in which radioac-
tive materials are used to evaluate body functions
and diagnose and treat diseases. Medical imaging
methods can be classified into two different types:
transmission and emission imaging. Transmission
imaging uses an external X-ray source, such as
digital or conventional radiography and Computed
Tomography (CT) imaging techniques. Emission im-
aging methods, also called nuclear imaging, show
the function of organs and tissues by emitting pho-
tons at sites of biochemical activity using internal
radionuclides. Nuclear imaging has a wide range of
clinical applications in cardiology, oncology, neurol-
ogy, and many other fields, such as diagnosing var-
ious conditions and diseases, evaluating response
to treatment, and monitoring diseases. This method
has various clinical applications, such as determin-
ing disease spread, evaluating treatment response,
and monitoring disease progression with repeated
scans.’” Nuclear medicine applications also play an
essential role in diagnosing and treating oral and
maxillofacial diseases. This review aims to provide
a broad overview of nuclear imaging modalities and
evaluate their application in diagnosing and treating
oral, dental, and maxillofacial diseases.

While transmission imaging aims to visualize ana-
tomical structures using X-rays, nuclear imaging
aims to obtain functional images of organs and tis-
sues using low-radioactivity agents. However, nucle-
ar imaging has its drawbacks. In particular, the radi-
ation emitted by radionuclides can cause concerns
among nuclear medicine professionals, healthcare

workers, and the general public. In addition, the lim-
ited dose of radioactive materials used for nuclear
imaging limits the resolution of the images obtained.
Furthermore, nuclear imaging modalities are costly
procedures and require specialized equipment and
trained personel to perform them.2

Radionuclides and Radiopharmaceuticals

In nuclear medicine, radionuclide elements in scans
and treatment are combined with a carrier molecule
and converted into a form suitable for injection into
living tissue. Radioactive compounds in this form are
called radiopharmaceuticals. Radiopharmaceuticals
are injected into the patient’s body; sensitive detec-
tor systems detect the radiation produced by the
decay of these substances; images are obtained.
In nuclear medicine, clinical information is received
by visualizing the distribution of a pharmaceutical
substance in the body.®* The most commonly used
radiopharmaceuticals and radionuclides are given in
Table 1.

Radiopharmaceuticals are radioactive compounds
directed to the targeted tissue for therapeutic or
imaging purposes thanks to their radionuclides.
These compounds are created using radionuclides
that have the desired imaging properties. Various
radionuclides are usually used in the production of
different radiopharmaceuticals. The choice of radio-
pharmaceutical varies depending on the organ to
be imaged and the pathology under investigation.
Radiopharmaceuticals used in nuclear imaging are
divided into single-photon emitters and positron
emitters. Single Photon Emitters emit gamma rays to

Table 1. Table showing the most commonly used radiopharmaceuticals and radionuclides in nuclear medicine

applications and their areas of use.'

Radionuclide Radiopharmaceutical

Area of Use

Flor-18 FDG (Fluorodeoxyglucose)
Sodium

Gallium-67 Citrate

Technetium-99m  Diphosphonate

HMPOA- labeled white cells
(hexamethylpropyleneamine oxine)

Pertechnetate
Indium-111 Oxine labeled white cells
lodine-123 Sodium
lodine-131 Sodium

Tumor, Infection, Cardiac Viability, and Brain Metabolism
Bone

Infection, Tumor

Bone

Infection

Thyroid, Salivary glands, and Meckel’s cartilage
Infection

Thyroid

Thyroid cancer
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visualize the tissue. This method is performed using
detectors such as gamma cameras. Positron-emit-
ting radionuclides are used in Positron Emission To-
mography (PET) imaging. Both groups of radiophar-
maceuticals have different applications in nuclear
imaging.3#

Scintigraphy

Gamma cameras are devices used for medical im-
aging that detect gamma rays emitted by radioac-
tive isotopes. They are used in nuclear medicine
to produce images of the distribution of radioactive
isotopes in the body. Using scintillation crystals to
acquire data for image formation has led to the tech-
nique called Scintigraphy."®

Scintigraphy is less successful than radiograms in
showing the fine structure of bone. Still, it is used in
the diagnosis and localization of malignant tumors,
metabolic diseases, trauma, pulmonary anomalies,
and cardiac diseases.®” Most pathological process-
es affecting bones are associated with increased
bone metabolism or new bone formation. Radio-
nuclide bone scanning detects what appear to be
“hot spots,” areas of increased uptake of radioactive
substances in areas of increased bone metabolism.
These areas indicate the presence of pathological
processes or increased bone activity. On the other
hand, so-called “cold spots,” areas of reduced or
absent uptake, appear in metabolically inactive re-
gions or areas of incomplete bone formation. The
inorganic structure of bone is mainly composed of
calcium, phosphate, and hydroxyl ions, which form
hydroxyapatite. The radiopharmaceuticals used
in bone scanning are analogs of calcium, hydroxyl
groups, or phosphates. The most commonly used
radiopharmaceutical for skeletal scintigraphy is
Technetium-*m-Methylene Diphosphonate (Tc-MDP
%m) 1 Conventional radiography requires 40% to 50%
decalcification to detect a change in bone, whereas
Nuclear Imaging can detect a 10% change. Nuclear
imaging can detect lesions earlier and faster than
conventional radiography.® Radionuclide bone scan-
ning is an effective imaging method for diagnosing
and evaluating bone diseases. This scan identifies
pathological bone processes, guides the treatment
process, and helps detect the disease’s spread.

Areas of Use in Dentistry

Scintigraphy is used to detect the spread of cancer
cells into bones and has a high sensitivity in detect-
ing metastatic lesions. Bone scintigraphy has also
been used successfully to evaluate vascularized
bone grafts for maxillofacial reconstructions.® Bone
scintigraphy is useful in assessing inflammatory le-
sions, infections, and conditions such as fibro-osse-
ous dysplasia. Scintigraphy is used to detect such
lesions’ localization, extent, and activity. It offers high
sensitivity, especially in detecting chronic infections
and inflammatory processes. Bone scintigraphy is
considered an effective tool in evaluating various
pathological conditions and is a widely used imaging
modality in clinical practice.®

Temporomandibular Joint (TMJ) diseases such as
osteoarthritis lead to changes in bone metabolism.
The affected areas can, therefore, be visualized
in bone scans. Scintigraphy is useful in detecting
changes in the skeletal system of the TMJ, joint disc
abnormalities, and inflammatory diseases in their
early stages.

Nuclear medicine images can help diagnose and
evaluate some salivary gland disorders. Salivary
gland scintigraphy uses *™Tc Pertechnetate, which
can replace Sodium or Potassium Chloride (Na-K-
Cl) Chloride in the salivary transport pump, there-
fore, helps to measure fluid movement in the salivary
acinar glands."'® Santos et al. described monitor-
ing salivary glands by scintigraphy before and after
one percent pilocarpine administration in a patient
with Sjégren’s syndrome. The results showed that
scintigraphy with ®mTc Pertechnetate assessed the
affected localization, the progression of disease ac-
tivity, and the severity of the glands involved.™

The ®™Tc O4, Gallium (67 Ga) Citrate scintigraphy
together show the function of the salivary gland and
are used in the diagnosis of common diseases, such
as Sialadenitis, Sjogren’s syndrome, and Sarcoid-
osis.'41%

Bone scans are used to assess bone viability in cas-
es with different clinical manifestations, such as sep-
tic embolism, avascular necrosis, frostbite lesions,
and osteonecrosis, and evaluate surgical treatment
outcomes in patients with avascular necrosis. The
18F-fluoride PET and the ®™Tc-MDP bone scans
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demonstrate bone viability by showing vascular nu-
trition and osteoblast activity and are accurate tools
for early assessment of bone graft viability.'®-1®

Single Photon Emission Tomography (SPECT)

Single Photon Emission Tomography (SPECT) was
developed to eliminate the planar image formation,
one of the most important disadvantages of scintig-
raphy imaging, and obtain three-dimensional images
similar to tomography. In SPECT systems, single or
multiple gamma cameras move around the patient
in a 360° rotation similar to tomography, and gamma
rays are emitted to form an image.'®

The main advantage of SPECT systems is using
the same radiopharmaceutical agents as scintigra-
phy to obtain superposition-free images. Therefore,
pharmaceutical agents are more accessible and less
costly than PET systems.

Areas of Use in Dentistry

TMJ diseases: The use of ®mTc-MDP SPECT/CT
allows MDP uptake in the bones that make up the
TMJ to be correlated with the morphologic chang-
es visualized on CT. SPECT imaging is more suc-
cessful than TMJ scintigraphy in symptomatic TMJ
diseases, detecting inflammatory arthritis at an early
stage and identifying the disease without morpho-
logic and radiographic changes.?® In another study,
®mTc-MDP SPECT/CT image fusion was found to
diagnose TMJ irregularities in 90% of patients accu-
rately, and the sensitivity, specificity, and accuracy of
this method were 90%, 95%, and 92.5%, respective-
ly.2" SPECT/CT is useful in prognostic assessment
or determining treatment strategies for idiopathic
condyle resorption and degenerative joint disease.?

Condylar Hyperplasia: Condylar Hyperplasia (CH)
is a condition that occurs as a result of excessive
growth of the mandibular condyle. This growth can
cause facial asymmetry, jaw deviation, jaw pain,
mouth opening restriction, and chewing difficulty.?®

In patients with CH, treatment depends on the sta-
tus of the growth. However, CT and Cone Beam
CT (CBCT) often cannot determine this status;
thus, functional imaging techniques must be used.
SPECT can detect the presence of active growth
and remodeling. These techniques are essential in
deciding growth activity; in particular, a bone scan

with more than 10% involvement of one condyle
compared to the contralateral condyle supports the
diagnosis of unilateral growing CH. However, it can-
not be distinguished from inflammatory, infectious,
tumoral, or healing processes. Therefore, the re-
sults should be evaluated with clinical findings and
anatomical imaging. Quantitative evaluation by as-
sessing the Standardized Uptake Values (SUV) in
regions involving both condyles helps define the
treatment course. SPECT/CT13 and F-fluoride PET/
CT can help diagnose CH and determine appropri-
ate management. 22"

SPECT/CT joint imaging is a promising alternative
for evaluating internal joint irregularities in patients
with contraindications to Magnetic Resonance Imag-
ing (MRI) and metallic implants.?®

Osteomyelitis: MRI and CT are sensitive for assess-
ing the location, extent, abscess formation, osteomy-
elitis, airway narrowing, and possible complications
of soft tissue infections. Three-phase bone scintig-
raphy can determine osteomyelitis earlier than CT,
while SPECT/CT detects osteomyelitis at an early
stage and gives better results in the follow-up of
treatment compared to CT and Panoramic radiog-
raphy.?®

Positron Emission Tomography (PET)

Positron Emission Tomography (PET) imaging is
an advanced imaging method in nuclear medicine.
The most important difference from other radionu-
clide imaging methods is using positron-emitting
radionuclides instead of gamma-ray-emitting radio-
nuclides. The superiority of PET imaging is related
to the physical properties of the positron. After losing
most of its kinetic energy, a positron reacts with an
electron in the environment. This reaction produces
two gamma photons with 511-keV energy emitted in
opposite directions.! PET imaging works with these
simultaneously generated gamma photons. Elec-
tronically coupled detectors detect the simultaneous
photon pairs, and the emitted gamma photons are
recorded simultaneously. The position of the radio-
nuclide is thus determined by the intersection of the
detector pairs recording the simultaneous events.
While gamma cameras only detect gamma photons
emitted in one direction, PET systems can simulta-
neously detect photons emitted at the same point
and traveling in opposite directions, which allows
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PET systems to provide absolute three-dimensional
localization of the radiopharmaceutical distribution,
quantification, and three-dimensional visual repre-
sentation of the imaged organ. PET can detect minor
and less aggressive tumors that other radionuclide
imaging modalities cannot and is suitable for staging
and follow-up of cancers.*

Areas of Use in Dentistry

Malignant diseases, TMJ disorders, condylar hyper-
plasia, infection, osteomyelitis, Biphosphonate-re-
lated osteonecrosis of the jaw (BRONJ), Sjégren’s
syndrome, Paget’s disease, SAPHO syndrome, and
bone graft viability are the main uses in dentistry.

Malignant Diseases: PET/CT provides higher sen-
sitivity and specificity in staging squamous cell
carcinomas compared to contrast-enhanced CT or
MRI. After treatment, FDG-PET/CT can assess the
response earlier and more accurately to identify
biochemical changes in tumor metabolism before
morphological changes. When anatomy changes,
it differentiates between benign and malignant dis-
eases, particularly after surgery.®' PET data provide
important prognostic information for more personal-
ized surveillance and treatment planning. High FDG
uptake is associated with poor prognosis and poorly
differentiated tumors. PET-based radiotherapy plan-
ning offers more accurate and generally smaller radi-
ation fields than those based on contrast-enhanced
CT_16, 32,33

PET provides high sensitivity in identifying recurrent,
metachronous, and synchronous tumors. FDG-PET/
CT can localize the primary tumor in 22% to 44% of
patients with head and neck cancer of unknown pri-
mary. Similarly, FDG-PET/CT is more sensitive and
specific than contrast-enhanced CT in the evaluation
of lymphoma, melanoma, and metastatic disease to
the maxillofacial region.'®

A meta-analysis of seven studies of 687 patients
comparing bone marrow biopsy with FDG-PET to
detect bone involvement due to Hodgkin’s disease
showed that both methods had high specificity.**
Still, the sensitivity of PET was 94.5%, and that of
bone marrow biopsy was 39.4%, meaning that PET
had a higher diagnostic power to detect bone mar-
row involvement.634

FDG-PET/CT imaging is highly successful in detect-
ing cervical lymph node metastasis in patients with
newly diagnosed and untreated oral squamous cell
carcinoma. It is a valuable tool to optimize the treat-
ment of these patients and detect distant metasta-
ses.®®

FDG-PET/CT is recognized as an essential imag-
ing modality for staging, evaluation of treatment
response, and restaging of primary lymphoma and
certain metastatic neoplasms of the head and neck.
It has also been used effectively for initial staging,
treatment evaluation, and post-surgical follow-up of
multiple myeloma, malignant ameloblastoma, and
ameloblastic carcinoma.®

Temporomandibular Joint Disorders and Diseas-
es: Studies to differentiate osteoarthritis of the TMJ
and anterior disc displacement have shown that 18
F-PET scanning has higher sensitivity and accura-
cy than *mTc-MDP bone scanning. In addition, 18
F-NaF PET/CT is a valuable imaging tool for eval-
uating and treating TMJ irregularities. Studies have
found that Maximum Standard Unit Value (SUVmax)
for TMJ irregularities correlates with reasonable di-
agnostic performance and therapeutic response for
conditions such as arthralgic TMJ and TMJ osteoar-
thritis. 3657

Infection, Osteomyelitis: Marked Leukocyte SPECT/
CT or FDG-PET/CT scanning is preferred in suspect-
ed osteomyelitis areas. In a study,18 F-FDG-PET
and 18 F-Fluoride-PET imaging provided different
information about jawbone metabolism and inflam-
mation. Therefore, the combined use of both meth-
ods was determined to be more accurate in terms of
showing the true activity of osteomyelitis. 18F-FDG-
PET shows infection, and 18 F-Fluoride-PET shows
areas of bone remodeling.%

Bisphosphonate Related Osteonecrosis of The
Jaws (BRONJ): Studies have shown that MDP up-
take correlates with the BRONJ stage, and it has
been emphasized that this may have a prognostic
value. Due to better spatial resolution, correlation
with CT findings, and multi-planar image evaluation,
18F-Fluoride PET/CT is more specific and sensitive
in detecting BRONJ than®™ Tc-MDP bone scan. Fur-
thermore, 18F-Fluoride PET is more accurate than
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contrast-enhanced MRI, CIBT, and Panoramic imag-
es. To show the severity of BRONJ and response to
treatment, 18F-FDG-PET is utilized.3#'

Sjogren’s Syndrome: Primary Sjégren’s syndrome
(pSS) is an autoimmune disease characterized by
dry mouth and eyes. Imaging techniques such as si-
alography, MR, sialendoscopy, salivary gland scin-
tigraphy, and PET are used to diagnose and monitor
pSS. These modalities help to diagnose pSS, as-
sess disease activity, and analyze and stage asso-
ciated lymphomas. Nuclear imaging modalities can
be instrumental in the diagnosis and staging of pSS.
Despite the limitations of conventional nuclear med-
icine, PET, when combined with CT, provides better
spatial resolution and the ability to quantify tracer up-
take. FDG-PET/CT can be an alternative to invasive
biopsies in patients with suspected pSS-associated
lymphoma and can detect systemic manifestations
and guide biopsy location.4?44

Paget's Disease: Paget's Disease is usually di-
agnosed by typical radiographic findings such as
coarsening of the trabecular pattern and subperios-
teal cortical thickening. However, radiography may
underestimate the extent of the disease as scintig-
raphy shows the transformation of normal bone into
diseased bone before the radiographic changes be-
come apparent. In a study comparing radiography,
bone scintigraphy, and F-18 FDG PET/CT imag-
ing findings in Paget's disease, PET/CT has been
shown to have a higher sensitivity in detecting bone
involvement and can detect earlier stages of the dis-
ease more successfully than bone scintigraphy.*

Since PET/CT is non-invasive and provides quantita-
tive measurements, it can also be used in treatment
planning and follow-up of response to treatment in
Paget’s disease.*®

SAPHO Syndrome: Synovial Aseptic Pyodermatosis
and Osteomyelitis (SAPHO) and Chronic Reactive
Arthritis and Osteomyelitis (CRMO) diseases are
characterized by synovial and bone involvement.
Radiography is the most commonly used imaging
modality, showing findings including bone sclerosis,
erosion, and sclerotic bone plaques. On the other
hand, bone scintigraphy effectively identifies bone
involvement in the joints, especially in early diag-
nosis. In addition, PET/CT detects increased glu-
cose metabolism at early diagnosis and provides a

detailed assessment of the disease, which may in-
clude bone sclerosis, erosions, and sclerotic bone
plagues. Bone scintigraphy shows areas of hyper-
ostosis and osteitis, which in some cases are not
visible on radiographs. In addition to revealing more
occult lesions and active inflammation, 18F-FDG
PET/CT scanning can effectively exclude neoplas-
tic lesions, detect areas of synovitis, and more suc-
cessfully demonstrate SAPHO syndrome than pla-
nar scintigraphy.4748

CONCLUSION

Nuclear imaging applications play an essential role
in dentistry by contributing to the diagnosis and
treatment processes. These technologies can enrich
the practice of dentistry by offering the potential to
obtain more precise and detailed information. Future
research will increase knowledge in the field by ex-
amining the effectiveness and reliability of nuclear
imaging technologies in dentistry in more detail.

The studies conducted in this framework are ex-
pected to contribute significantly to the literature and
create a clearer understanding of the future use of
nuclear imaging applications in dentistry.
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