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Tiirkiye’deki Dis Hekimlerinin COVID-19 Farkindaliginin Degerlendirilmesi: Bir Kesitsel Calisma

Evaluation of the COVID-19 Awareness of Dentists in Turkey: A Cross-Sectional Study

Ismayil IBRAHIMOV® =" Mustafa Erciiment ONDER®

, Fulya BASMACI®

, Ayse KELES®" | Figen CiZMECi SENELY'"' | Umut TEKIN®
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0z
Amag: Bu calismamn amaci, Tiirkiye genelinde Universite hastaneleri, agiz

ve dis saglig1 merkezleri ve 6zel polikliniklerde calisan Tiirk dis hekimlerinin
COVID-19 farkindaligim degerlendirmektir.

Gereg ve Yontemler: Anket, kamu ve 6zel sektorde calisan 770 dis hekimine
Google Forms araciligiyla uygulanmis ve sonuclar istatistiksel olarak
degerlendirilmistir. Anket calismasi 42 soru ve 5 boliimden olusmaktadir. Bu
bolimlerde sosyo demografik ve mesleki deneyim ozellikleri, COVID-19
hastaliginin belirtileri ve bulas yollari, enfeksiyon kontrol yontemleri, COVID-
19 ile ilgili dis hekimlerinin alg1 ve farkindaligina dair sorular soruldu.

Bulgular: Dis hekimlerinin %95,9’u COVID-19 enfeksiyonunu ciddi bir halk
saglig1 sorunu olarak yorumlamistir. Alti yiiz (%78) dis hekimi bu dénemde
COVID-19 siiphesi olan bir hastay: tedavi etme konusunda tereddiit yasadigim
bildirmistir. Katiimcilann biiylik cogunlugunun kisisel koruyucu ekipman
(KKE) giyme ve cikarma sirasim bastan sona dogru uygun sekilde siraladigi
goriildi. COVID-19 enfeksiyonu olan hastaya korunmasiz maruz kalindiginda
kiminle temasa gececegini dogru bilen dis hekimlerinin sayis1 67 (%8.7)
olarak saptanmistir.

Sonu¢: Bu calismayla, Tirk dis hekimlerinin, COVID-19 semptomlan ve
bulasma yollari, KKE kullamm, dis hekimligi kliniklerinde bu enfeksiyonun
yayilma riskinin daha fazla olmas1 konusunda farkindaligimin yiiksek oldugu
ve buna paralel olarak endise seviyesinin de yiiksek oldugu ortaya
konulmustur.

Anahtar Kelimeler: COVID-19, Dis hekimligi, Farkindalik

ABSTRACT

Objective: This study aims to evaluate the COVID-19 awareness of Turkish
dentists working in university hospitals, oral and dental health centers and
private polyclinics throughout Turkey.

Material and Methods: The survey was applied to 770 dentists working in
public and private sectors via Google Forms and the results were evaluated
statistically. The cross-sectional survey study consisted of 42 questions and
five sections. In these sections, questions were asked about socio-
demographic and professional experience characteristics, symptoms and
transmission routes of COVID-19 disease, infection control methods,
dentists' perception and awareness of COVID-19.

Results: 95.9% of dentists interpreted COVID-19 infection as a serious public
health problem. Six hundred (78%) dentists reported hesitating to treat a
patient with suspected COVID-19 during this period. It was seen that the
vast majority of the participants correctly ranked the order of putting on
and taking off the Personal Protective Equipment from beginning to end.
The number of dentists who accurately knew who to contact in case of
unprotected exposure to a COVID-19 patient was determined as 67 (8.7%).

Conclusion: With this study, it has been revealed that Turkish dentists have
a high awareness of COVID-19 symptoms and transmission routes, use of
Personal Protective Equipment, and a higher risk of spreading this infection
in dentistry clinics, and accordingly, their level of anxiety is high.

Keywords: COVID-19, Dentistry, Awareness

Giris

Cinin Hubei eyaleti, Wuhan kentinde 2019 Aralik ayinda ortaya ciktiktan
sonra tiim diinyaya hizla yayilan “Koronaviriis Hastaligi-2019 (COVID-
19)”" 11 Mart 2020 tarihinde Diinya Saglik Orgiitii (WHO) tarafindan
pandemi olarak deklare edilmistir.? Tiirkiye’de ilk koronaviriis vakasi 10
Mart 2020 tarihinde tespit edilmis olup, 10 Nisan 2022 tarihine kadar
toplam vaka sayis1 15 milyondur.

Koronaviriisiin normal sartlarda havada asili sekilde kalmadigi bilimsel
olarak kanitlansa da, agiz ve dis saglig1 uygulamalarinda hasta ile yakin
temas icinde olunmasi hem doktor ve yardimci personel, hem de
hastalar icin COVID-19 bulas riskini arttirmaktadir.> 4 Pandemi siirecinde
kan ve tikirik salgisi ile bulas riski ve bircok dental tedavi esnasinda
aerosol olusmas>>® dis hekimlerinde COVID-19'a dair endiseyi
arttirnistir. Bu riski en aza indirmek icin Amerikan Dis Hekimleri Birligi
(ADA), Hastalik Kontrol ve Onleme Merkezi (CDC) ve Diinya Saglik Orgiitii
(WHO) tarafindan dis hekimleri icin rehberler yayinlanmistir.”-"
Pandemi doneminde bircok gelismis iilkede oldugu gibi Tirkiye'de de
bircok bilimsel ve yasal diizenleme yapilmistir. Bu siirecin basinda Saglik
Bakanligi  Koronaviriis  Bilimsel Danmisma  Kurulu'nun onerileri
dogrultusunda T.C. Saglik Bakanlig1 Saglik Hizmetleri Genel Miidirligii
tarafindan 17.03.2020 tarihinde sadece acil ve zorunlu dis tedavileri
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hakkinda genelge yayimlanmistir. Bu genelge ile acil olmayan tum
elektif dental islemlerin daha uygun tarihe kadar ertelenmesine karar
verilmistir."

1 Haziran 2020'de Saglik Bakanlig1 Koronaviriis Bilimsel Danisma Kurulu
tarafindan “COVID-19 Pandemisinde Normallesme Doneminde Saglik
Kurumlarinda Calisma Rehberi” yayinlanmis ve daha once ertelenen
secimli tedaviler oncelik acil ve zorunlu hizmetlerin sunulmasinda
olmak iizere bu kilavuzdaki calisma prensipleri dogrultusunda tekrar
yapilmaya baslamistir. Dental islemlerin pandeminin hafifleme
sirecinde normale doniis planina esasen; genel oOnleyici tedbirler,
egitim, saglik kuruluslarimin miisterek kullamm alanlarinda dikkate
alinmasi gereken tedbirler, saglik calisaninin ve diger personelin saglik
muayenesi, klinik ve 0Ozel birimlerin faaliyetleri bu rehberde yer
almistir.’”? Bunun disinda ulasim/servis, yemekhane/kafeterya ve
toplanti/egitim gibi hizmetlerin diizenlenmesine dair basliklar da bu
rehberde yer almaktadir.™

Esas semptomlan ates, oksiiriik, nefes darligi ve eklem-kas agrisi olan
COVID-19'un kulugka siiresi hastadan hastaya degismekle birlikte 14
giine kadar uzamaktadir.' ' Kulucka siiresinin uzun olmasi, hastalarda
COVID-19 enfeksiyonunun varligini tespit etmek icin dis hekimlerine
zorluk yaratmaktadir. Bu nedenle dis klinigine gelen asemptomatik olan
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COVID-19 enfekte hastalar dis hekimleri ve yardimci personel icin risk
olusturmaktadir. Bunu onlemek icin tim dis hekimleri ve yardimci
personelin COVID-19 enfeksiyonu ile ilgili bilgi diizeylerinin ileri
derecede olmasi gerekmektedir. Bu sebeple tum dinyada dis
hekimlerinin bilgi diizeyi ve farkindaligin1 artirmak amaciyla bircok
calisma yapilmaktadir. Bu calismalarin yani sira dis hekimlerinin kaygi
diizeyi, psikolojik olarak desteklenmesi de onemli bir calisma alanidir.

Bu calismada COVID-19 salgin1 doneminde Tirkiye’de calisan dis
hekimlerinin COVID-19'la ilgili bilgi diizeyinin ve farkindaligimin
degerlendirilmesi amaclanmaktadir.

Gereg ve Yontemler

Bu anket calismasi, Tiirkiye genelinde Universite hastanelerinde, agiz
ve dis sagligi merkezlerinde ve 6zel poliklinik ve muayenehanelerde
calisan dis hekimleri tUzerinde uygulanmistir. Turk dis hekimlerinin
COVID-19 enfeksiyonu hakkindaki farkindaligin1 degerlendirmek icin
cevrimici anket kullanilmistir. Calisma yapilmadan once giic analizi
kullamlarak orneklem biiyiikliigii hesaplanmis ve 700 katiimci olarak
belirlenmistir. Arastirmamiz Tirkiye Cumhuriyeti Saglik Bakanligi
Saglik Hizmetleri Genel Midirligi bilinyesinde COVID-19 Bilimsel
Arastirma Degerlendirme Komisyonu tarafindan onaylanmistir (No:
2020-05-20T08_29_18). Bu calisma 2008 Helsinki Deklarasyonu
ilkelerine gore yapilmistir. Arastirma icin Google Formlar (Alphabet,
Mountain View, CA, USA) uygulamasi kullanilarak olusturulan anket
formundaki sorular T.C. Saglik Bakanligi, ADA, WHO, CDC tarafindan
yayinlanan uluslararast kilavuzlar ve COVID-19'la ilgili uygun
literatiirler incelenerek Tiirkce olarak hazirlanmistir.” * '° Toplam 42
sorudan olusturdugumuz cevrimici anket formu 5 boliimden
olusmaktaydi. ilk bélimde dis hekimlerinin sosyo demografik ve
mesleki deneyim ozellikleri, sonraki bolimlerde ise COVID-19
hastaliginin belirtileri ve bulas yollar, enfeksiyon kontrol yontemleri,
COVID-19 ile ilgili dis hekimlerinin alg1 ve farkindaligina dair sorular
soruldu. Anket formu Tirk Dis Hekimleri Birligi (TDB) veri tabanindaki
dis hekimlerine internet lizerinden cevrimici olarak elektronik posta
yoluyla gonderildi ve iilke genelinde toplam 770 dis hekimi tarafindan
dolduruldu. Katilimcilar anket formunun giris sayfasinda bulunan
bilgilendirilmis onam formunu okuduktan ve goniillii olarak sorulan
yamtlamak istediklerini onayladiktan sonra sorularin bulundugu
sayfalara ulasarak sorular yanitladilar. Anket formundaki tum bilgiler
anonim olarak dolduruldugu icin katilan dis hekimlerinin bilgileri gizli
tutuldu.

Bulgular

Calismaya katilan 770 dis hekimi ile ilgili tanimlayic1 istatistik analiz
sonuclarn Tablo 1’de, katiimcilarin bulas yollar1 ve semptomlar
acisindan farkindalig ise Tablo 2’de verilmistir.

Tablo 1. Calismaya Katilan 770 Dis Hekiminin Tamimlayici istatistik

>
5
o
N

Kadin
Erkek

475 (61.7%)
295 (38.3%)

21-30 yag 214 (27.8%)
31-40 yag 198 (25.8%)
41-50 yag 201 (26.1%)

51-Ustl 157 (20.3%)

1-5 yil 192 (24.9%)
6-10 yil 123 (16%)
11-15yil 83 (10.8%)
16-20 yil 80 (10.4%)
20 yil Gzeri 292 (37.9%)

Genel dis hekimi 330 (43%)
140 (18.2%)

300 (38.9%)

Ogretim iyesi

Uzmanlik ve doktora

Kamu Hastaneleri

Ozel Poliklinikler

162 (21%)
324 (42.1%)

Fakdlteler 284 (36.9%)

Tablo 2. Dis Hekimlerinin Covid-19 Semptomlar1 ve Bulas Yollar
Hakkinda Farkindaligi

Ates 99.4%
Oksriik 0,96

Eklem ve Kas Agrisi 92.7%
Tad ve koku kaybi 92.7%
Asin Halsizlik 84.7%
Bogaz Agrisi 84.7%
ishal 72.9%
Dispne 50.8%
GOz Kizarkhg! 36.5%

Semptomsuz 55.3%

Damlacik Yolu 98.7%

Okstirme 96.1%

Hapsirma 95.8%

Solunum yolu salgilari 95.6%

Tokalagsmak 80.8%

Kan ve Kan Urdnleri 31.4%

Yiyecekler 18.6%

Salgin siirecinde 354 (%46) dis hekimi “COVID-19 Dis Hekimligi
Uygulamalarindaki Acil ve Zorunlu Hizmetler Rehberi”’nde bulunan acil
ve zorunlu dis tedavilerinden pulpitis tedavisi yaptigim, 358 (% 46.5)
dis hekimi ise apse tedavisi yaptiginm bildirmistir. COVID-19 pandemisi
doneminde hastalarda teshis ve tedavi icin 726 (%94, 3) kisi panoramik
film alinmasinin daha uygun olacagini bildirse de, katiimcilardan 90
(%11.7) kisi panoramik film disinda, periapikal film kullanabilecegini
de diisinmistiir. 600 (%78) dis hekimi bu donemde COVID-19 siiphesi
olan bir hastay1 tedavi etme konusunda tereddiit yasadigim
bildirmistir.

“Hastaligin yayilmasimi onlemek icin bireylerin egitilmesinin cok
onemli oldugu” sorusuna dis hekimlerinin 715 (%92,9) “tamamen
katiliyorum”, 55’i (%7.1) ise “katiliyorum” seklinde cevaplamistir.
COVID-19 hastasina korunmasiz maruz kalindiginda kiminle temasa
gececegini dogru bilen dis hekimlerinin sayist1 67 (%8,7) dir. Dis
hekimlerinin bilgi yayma ve farkindaligi artirmadaki roliiniin olup
olmadigi sorusuna katilimcilarin 742'si (%96,3) “tamamen katiliyorum”
ve “katiliyorum” seklinde cevap vermistir. COVID-19 enfeksiyonu
koruyucu ydntemlerini sordugumuz sorularda ise, islem oncesi 575
(%74,7) kisi, %1.5 Hidrojen peroksit veya %0.2 Povidon iyot icerikli
gargaralar ile agiz calkalamasi yapilmasinin, 442 (%57.4) kisi yiiksek
hizli tikirik emicilerin kullanilmasinin, 182 (%23.6) kisi ise rubber dam
izolasyonunun enfeksiyon kontroliinde faydali olacagina inandigim
ifade etmistir. Aynca, dis hekimlerinin biylik cogunlugu Kisisel
Koruyucu Ekipman giyme ve ¢ikarma sirasini bastan sona dogru uygun
sekilde siralamislar. Aerosol Uretilebilen dental islemlerde N95/FFP2
maske kullanilmasini oneren dis hekimi sayis1 %90 uzeri olup, %23 dis
hekimi bu maskeleri uzun sireli kullanabileceklerini bildirmistir.
Temas ve korunma konularinda sorulan sorulara ise ankete katilan 770
dis hekiminin 521 (%67,7) COVID-19 hastasi ile temas durumunun
degerlendirilmesi konusunda yeterli bilgiye sahip oldugunu, 54 (%7) dis
hekimi bu konuda bilgi sahibi olmadigim bildirmistir. COVID-19
enfeksiyonunu ciddi bir halk saglig1 sorunu olarak yorumlayan dis
hekimi sayis1 738 (%95,9) dir. 681 (%88,5) dis hekimi bu enfeksiyonla
ilgili Saglik Bakanligi tarafindan ilan edilen rehber, sunum ve
glincellemeleri rutin olarak takip ettigini bildirmistir. Ayrica 82 (%10,6)
dis hekimi bu donemde dis hekimligi ile ilgili alinan onlemlerin dis
hekimi ve yardimcilarinin korunmasi icin yeterli olduguna “tamamen
katilyorum” seklinde, 195 (%25,3) dis hekimi ise “katiliyorum”
seklinde cevap vermistir. Bu onlemlerin hastalarin korunmasi icin
yeterli olduguna ise 98 (%12,7) dis hekimi “tamamen katiliyorum”
seklinde, 215 (%27,9) dis hekimi ise “katiliyorum” seklinde cevap
vermistir. Dis hekimligi ile ilgili alinan onlemlerin diinyadaki dis
hekimligi uygulamalan ile paralel oldugunu disiinenler 498 Kkisi
(%64,7), bu soruda kararsiz oldugunu yanitlayanlar 187 (%24,4) kisidir.
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Bu surecte dis hekimleri acil ve zorunlu hizmetler disindaki tedavileri
yapmalan konusunda hastalarin baskisi ile karsilastiklarin1 (509 kisi),
hasta veya yakinlan tarafindan siddete maruz kaldiklarin1 (152 kisi)
bildirmistir.

Tartisma

COVID-19 enfeksiyonunun ilk doneminde Cin ve pek cok ilkelerde
sadece acil dis tedavileri haricinde tim genel dis tedavilerinin
yapilmasi durduruldu.” "> Buna benzer sekilde 17 Mart 2020 tarihinde
Saglik Bakanligi tarafindan (lkemizde de tiim dental tedaviler
durduruldu ve sadece kilavuzda yayinlanan acil ve zorunlu dis
tedavilerinin yapilmasina karar verildi. Damlacik olusturan dis
hekimligi hizmetlerinin 6ncelikli olarak durdurulmasinin yani sira diger
hizmetlerde kullanilan aletlerin ve ortamin siklikla temizlenmesi ve
ortam havalandirmasinin yapilmasi onerildi.'®" Sadece acil ve zorunlu
tedavilerin yapilmaya baslamasindan sonra Tirkiye’de kliniklere gelen
hastalarda dis hekimlerinin acil tedavi olarak daha cok pulpitis ve apse
tedavisi yaptigi goriilmektedir. COVID-19 pandemisi doneminde
kontaminasyon riskini en aza indirmek icin panoramik film veya
bilgisayarli tomografi gibi ekstraoral radyografik goriintiileme
metodlarimin kullanilmasi 6nerilmektedir.”™ Calismamizda ekstraoral
yontemleri tercih eden dis hekimlerinin yiizdesi cok olmasina ragmen,
sadece intraoral goriintiileme metodlarini kullanan dis hekimleri de
goriilmektedir. Bu sonucun, lilke genelindeki kliniklerin hepsinde
ekstraoral radyografik film cihazlarimin yoklugundan kaynaklandigini
dusundurmustir.

COVID-19 iilkemizde ilk yayilmaya basladigi donemlerde koronaviriisiin
dental tedaviler sirasinda hangi yollarla yayilimi konusunda bilgi az
oldugundan, anketi yanitlayanlarin biiyiik cogunlugu (%78) bu donemde
COVID-19 siiphesi olan bir hastay1 tedavi etme konusunda tereddiit
yasadigim bildirmistir. italyan dis hekimlerinin algisina dair yapilan
calismadaki ayn soruyla sonuclan karsilastirdigimizda birbirine yakin
ylizdelerin oldugunu gorilyoruz ki," buradan tim dinyada dis
hekimlerinin bu viriis enfeksiyonunu son derece tehlikeli olarak
gordikleri sonucuna varlabilir. COVID-19'un bulasma yolunun
soruldugu soruya %90 iizerinde dis hekiminin dogru yanit vermis olmasi,
bu konudaki kaygi yogunlugunun fazla oldugunu ve kayginin
giderilmesini saglayacak bilgilenme ihtiyac1 ve arastirma yapma
konusundaki motivasyon ile aciklanabilir. Ayrica dis hekimlerinin biyuk
cogunlugu bu hastaligi onlemek icin bireyleri COVID-19 hakkinda
egitmenin onemli oldugunu da diisiinmektedir.

Dis hekimlerinin COVID-19'la ilgili farkindaliginin arastirildigi Khader ve
ark.® yaptigi calismaya baktigimizda, sorulan sorularin yaptigimiz
calismadaki sorularla benzer oldugu, ancak her iki calismanin
sonuglarim karsilastirdigimizda bazi sonuglar agisindan iki iilkenin dis
hekimleri arasindaki COVID-19 farkindaliginin degisik seviyelerde
oldugu goriilmiistiir. Khader ve ark.? Urdiinlii dis hekimleri iizerinde
uyguladigr calismada, %58,2 dis hekimi COVID-19 hastasina korunmasiz
sekilde temas edildiginde, nereye nasil ve ne sekilde basvuracagini
dogru bilmesine ragmen, bu soruyu bizim yaptigimiz calismada Tiirk
dis hekimlerinin sadece %8,7'si dogru yamtlamistir. Dis hekimlerinde
COVID-19 farkindaliginin bolgesel olarak degisiklik gostermesi, dis
hekimlerinin bdyle hastalar ile karsilastiginda ne yapmasi gerektigi
konusunda cok fazla arastirma yapmamasi gibi nedenlerin oldugu
diistiniilmiistiir. Aym calismada Urdiinlii ve Tiirk dis hekimlerinin bilgi
yayma ve farkindaligi artirmadaki rolii konusunda bildirdigi sonuclara
baktigimizda, bizim bu calismay1 2020 yiinin haziran-temmuz aylar
gibi biraz daha gec donemde yapmamizdan dolayr iilkemizdeki dis
hekimlerinin farkindaliginin artmasi yaptigimiz calismadaki sonucun
daha yuksek bulunmasina (%96.3) yol acmis olabilir.

To ve ark.’ tarafindan yapilan calisma sonucunda COVID-19 enfekte
hastalarin tikirigiinde koronaviriis tespit edilmis olup, sonug dis
hekimlerinin COVID-19 enfeksiyonuna kars1 cok buyuk risk altinda
oldugu seklinde rapor edilmistir.® Bu ylizden hastalarin tedaviden 6nce
ve sonra agiz gargarasi yapmasl koruyucu onlem olarak tavsiye
edilmektedir.?? Literatirde simdiye kadar SARS-CoV-2 ile ilgili
mikrobiyal yukin azaltilmast veya virlsi etkisiz duruma
getirebilecegine dair agiz calkalama soliisyonlarinin kullanmimina iliskin
sistematik veri eksikligi vardir. ilgili makaleleri arastirdigimizda,
tavsiye olarak %0,2 -1 povidon, %0,05 ila %0,1 setilpiridinyum kloriir
veya % 1 hidrojen peroksit ile ameliyat dncesi 1 dakika hastalarin agiz
calkalamasi Gnerilmektedir.2 2' Daha giincel olarak ADA ve CDC agiz
gargarasi olarak hidrojen peroksit onermektedir. Bu gargaralar virls

lizerinde etkili olsa da, tiikiirik akisinin devamliligindan dolay1
gargaralarin etkisi tedavi sonuna kadar devam etmemektedir.?’
Saglik Bakanlig1 yayinladigi kilavuzda iilkemizde calisan tiim dis
hekimlerine agiz gargarasi kullamldiktan sonra hastalarin muayene ve
tedavisinin  yapilmasi  konusunda  oneride  bulunmaktadir.
Calismamizda %74,7 dis hekimi korunma onlemleri kapsaminda
gargara kullamimini 6nerdigini bildirmistir. Dis hekimlerinin hem
kendi sagligi agisindan hem de hasta ve calisanlarin korunmasina
yonelik olarak agiz gargaralan gibi hijyen ve dezenfeksiyon
uygulamalanni bir rutin haline getirmesi ile ilgili daha ileri
calismalarin yapilmasi yerinde olacaktir.

Mevcut literatir ve klinik deneyimler dis hekimlerinin dental

tedaviler icin COVID-19 rehberlerinde tanimlanan uygun KKE
kullaniminin  6nemini ortaya koymaktadir. Katiimcilarin KKE
kullammi  konusunda bilgi diizeyi degerlendirildiginde, dis

hekimlerinin koruyucu ekipmanlari dogru kullanma konusunda bilgi
sahibi oldugu, biiylik cogunlugun KKE giyme ve ¢ikarma sirasini dogru
yanitlamasiyla ortaya konulmaktadir. Bununla beraber, katilimcilar
arasinda KKE giyme ve cikarma sirasini yanlis isaretleyen dis hekimleri
de bulunmaktadir. Stefani ve ark.! italyan dis hekimleri iizerinde
yaptigi bir calismada KKE dogru kullanimim  %13.2 olarak
bildirmislerdir. Sonuc¢ olarak, llkemizde ve dunya genelinde KKE
kullanimina 6nem verilmesi, koruyucu ekipmanlarin nasil kullanilmasi
gerektigi, dogru giyme ve c¢ikarma sirasi konusunda doktorlarin
bilgilendirilmesi, konunun daha iyi anlasilmasi ve daha kalici
olabilmesi icin simiilasyon oturumlari gibi egitici uygulamalarin
yapilmas1 gerekmektedir. Pandemi doneminde KKE kullanimi
konusunda bilgi diizeyi incelendiginde, katilimcilardan sadece aerosol
ureten islemlerde N95/FFP2 maske kullanilmasini onerenlerin sayisi
%90 Uzeridir. Sadece %23 dis hekimi bu maskeleri uzun siireli
kullanabileceklerini bildirmistir. Bu oranin dusik olmasi, uzun sireli
maske kullamimi rehberinde &nerilmesine ragmen bu konuda dis
hekimlerinin bilgi eksikliginin var oldugu seklinde yorumlanabilir
Yayinlanan tibbi maske kullanim kilavuzlarinda belirtilen kurallara
uygun sekilde maske kullanimi uzun sireli koruyuculuk
saglayabilmektedir.2 Bu donemde calisan Kkliniklerde rehber ve
kilavuzlarda belirtildigi sekilde ileri donemde yasanabilecek
ihtiyaclan karsilayabilecek sekilde en az 1 ay kullanim icin KKE
stoklanmalidir.

Tim bu 6nlemlere ragmen, anket sonucuna goére, dis hekimlerinin
blylik cogunlugunun (%95,9) COVID-19 enfeksiyonunu ciddi bir halk
sagligi sorunu olarak yorumladigi goriilmektedir ve sadece %9,7'si
COVID-19 siiphesi olan hastay1 hicbir tereddiit yasamadan tedavi
edebileceklerini bildirmistir. Boyle hastalarin tedavisi sirasinda
yardima1  personelin  calismasinin  dis hekiminin sorumlulugunda
oldugunu disiinen katiimcilar da cok sayidadir. Bu sebeple yardimci
personelin de egitilmesinin 6nemi acikca ortadadir.

Anket analizinde farklilik yaratan baska bir sonuc ise, bu donemde dis
hekimligi ile ilgili ainan onlemlerin dis hekimi ve yardimcilarinin
korunmasi icin yeterli olduguna inanan dis hekimlerinin sayisinin bu
onlemlerin hastalarin korunmasi icin yeterli olduguna inanan dis
hekimlerinin sayisindan az olmasidir. Bu sonug¢ dis hekimlerinin
hastalarin muayene ve tedavisi sirasinda Saglik Bakanliginin
yayinladig1 kilavuzlardaki tim kurallara uyuldugu durumlarda bile,
agiz ortaminda calisilmast ve hastayla yiiz vyiize temasta
bulunulmasindan dolayi, kendilerinin yine de risk altinda olduklarini
dusundiklerini ortaya koymaktadir. Ayrica, dis hekimlerinin biyiik
cogunlugunun alinan bu onlemlerin diinyadaki &nlemlere paralel
oldugunu bilmesine ragmen, dis hekimleri ve personel icin yeterli
olmadigim dusinmeleri sasirtici bir sonuctur. Bu sonucun ortaya
cikmasinda diinya genelinde bircok dis hekiminin COVID-19 testinin
pozitif olmasinin ve anketin yapildig1 dosnemde COVID-19 ile ilgili bilgi
birikiminin yeterli diizeyde olmamasinin etkili oldugunu disiiniiyoruz.
Bu durum nedeni ile cok sayida dis hekimi alinan COVID-19
tedbirlerinin diinya genelinde de vyetersiz oldugu konusunda
hemfikirlerdir. Tim bunlan ve ankete katiimin kisa siirede yuksek
olmasini da goz oniinde bulundurarak, dis hekimlerinin gerek hasta,
yardimc1 personel ve gerekse kendi sagligi icin COVID-19 konusunda
endise dlizeyinin fazla oldugu aciktir.

Bu calismanin tamamlandigi donemden sonra koruyucu onlemlerin
daha detayli bir sekilde ortaya konulmasi, aradan gecen zamanda
sagligin diger alanlarinda oldugu gibi tedavi gereksinimlerinin
artmasi, literatiirde daha detayli bilgiler iceren c¢alismalann
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yayinlanmas1 ile dental tedavilerin gerceklestirilmesinde artis
olmustur. Bu cercevede farkindalik ve endise diizeyi ile ilgili aym
kapsamda sorularin  yoneltilecegi anketler gerceklestirilmesi
durumunda farkli sonuclar elde edilmesi kaginmlmazdir. Farkl
sonuclarin ortaya konulabilecegi daha ge¢ donem calismalar literatiire
onemli katkilar saglayacaktir. Ayrica COVID-19 pandemisi doneminde
dinya genelinde uygulanan tedavi protokollerinin ve onlemlerin
pandemi sonrasi devam ettirilmesi, onuimizdeki ylizyi1lda COVID-19 gibi
yayilma ihtimali olan viral enfeksiyon hastaliklari zamani siirecin iyi
yonetilmesinde faydali olacaktir.

Sonug

Sonuc olarak bu calisma ile, dis hekimlerinin, COVID-19 semptomlari ve
bulasma vyollari, KKE kullanimi, dis hekimligi kliniklerinde bu
enfeksiyonun yayilma riskinin daha fazla olmasi konusunda
farkindaliginin yiiksek oldugu ve buna paralel olarak endise seviyesinin
de yiiksek oldugu ortaya konulmustur.
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Long-Term Esthetic and Functional Success of Two Different Composite Materials in Fractured
Anterior Teeth of Children

Cocuklardaki On Dis Travmalarinda Kullanilan iki Farkli Kompozit Materyalin Uzun Dénem Estetik ve Fonksiyonel Basarisi
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ABSTRACT

Aim: Crown fracture is the most common traumatic dental injury in
children’s permanent maxillary central incisors. The study aims to evaluate
the long-term clinical success of two different composite materials used for
the restoration of fractured maxillary central incisors by dental trauma.

Material and Methods: The study was carried out on 132 teeth in 106
patients aged between 7-13 years. Patients with enamel-dentine fractures
not involving the pulp, and pulp unaffected were randomly divided into two
groups utilizing a composite with nanoceramic particles and a microhybrid
composite material. Composite restorations were evaluated according to the
Modified Ryge (USPHS) and FDI criteria by two experienced and calibrated
examiners at 6, 12, 18, 24-month follow-up visits. Color changes of the
restorations were also evaluated by spectrophotometer and color
measurements were done by the standardized digital photographs.

Results: At the 24-month follow-up, 3 restorations were lost, and no
statistically significant differences were found between composites at all
follow-up periods. However significant esthetic and functional changes were
observed at 6 and 12-month periods for both materials.

Conclusions: Both microhybrid and nanoceramic composites showed
satisfactory clinical results at 24-month follow-up. It could be suggested that
longer clinical success of composite restorations could be achieved by
polishing, refurbishment, and repair where needed at frequent follow-ups.

Keywords: Dental

composites

trauma, enamel-dentine fractures, microhybrid

(04

Amag: Kron kingi, cocuklarin daimi maksiller santral kesici dislerinde en sik
goriilen travmatik dental yaralanmadir. Bu ¢alismanin amaci, cocuklarda
gozlenen dis travmalan sonucu kinlmis maksiller santral kesici dislerin

restorasyonunda kullanilan iki farkli icerige sahip kompozit restorasyon
materyalinin uzun donem klinik basarisim degerlendirmektir.

Gereg ve Yontemler: Calismamiz yaslar 7-13 arasinda degisen 106 cocuk
hastamin 132 disi Uzerinde gerceklestirilmistir. Dislerinde pulpayi
icermeyen, pulpanin etkilenmedigi mine-dentin king: olan cocuk hastalar
rastgele iki gruba aynlarak nanoseramik partikiilli kompozit ve
submikrohibrit kompozit materyali kullanmlarak tedavi edilmistir. Yapilan
kompozit restorasyonlar 6, 12, 18, 24 aylik takip donemlerinde iki deneyimli
ve kalibre edilmis arastinc tarafindan Modifiye Ryge (USPHS) ve FDI
kriterlerine gore degerlendirilmistir. Restorasyonlarin renk degisimleri
spektrofotometre cihazi ile degerlendirilmis ve ayrica renk olclimleri de
destandardize edilmis dijital fotograflar ile gerceklestirilmistir.

Bulgular: 24 aylik takip sonucu hastalara yapilan 3 restorasyonun
kaybedildigi gozlenmekle birlikte, tiim takip donemlerinde kompozit
restorasyon gruplan arasinda istatistiksel olarak anlamli bir fark
bulunmamistir. Ancak her iki kompozit materyali icin de 6 ve 12 aylik
donemlerde anlamli estetik ve fonksiyonel degisiklikler gozlenmistir (p<
0.05).

Sonuglar: Hem mikrohibrit kompozitler hem de nanoseramik kompozitler
24 aylik takip sonucunda tatmin edici ve basanli klinik sonuclar
gostermistir. Dental travma sonrasi yapilacak kompozit restorasyonlarin
daha uzun donem klinik basarisimin cilalama, yenileme ve tamir gibi
islemlerle artinlabilecegi disiinilmektedir.

Anahtar Kelimeler: Dis travmalan, mine-dentin kiriklari, mikrohibrit
kompozitler

INTRODUCTION

Crown fractures account for most traumatic injuries to the permanent
teeth. They are relatively common in schoolchildren. They are serious
functional, aesthetic, and psychological problems for both children and
their parents. The anterior position of fractured teeth gives
precondition for easy noticeability which makes esthetics the most
important treatment factor. For uncomplicated crown fractures in
children, there are several factors for clinicians to consider. These
include color, shape, and adhesive protocol. Difficulties may arise
because of the age of, the right choice of treatment plan and its
fulfillment."? It is important to note that the pulp chamber in children
has a larger volume and in the presence of fracture many open dentin
tubules are exposed to the oral environment. This creates a possibility
of pulp damage. As we know, children fracture their teeth most often
between ages 8 and 11. It is important to bear in mind that in young
children eruption is the eruption of the teeth is not complete and the
teeth are not in the correct position Another specific feature is the fact
that after the trauma teeth should be treated minimally invasively with
fewer number of manipulations to avoid pulpal or periodontal damage.
For this reason, crown fractures in children cannot be treated with
porcelain veneers or crowns.'
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The lost tooth structure of crown fractures can be restored with
restorative materials or by reattaching the fragment. Fragment
reattachment can be a simple and very effective procedure with good
longevity. Therefore, patients should be advised to bring fractured
fragments of teeth with them while presenting for treatment.?

Through developments in composites and adhesive systems, which are
now equal or superior to some porcelain systems, enhanced optical
properties and esthetics can be accomplished by direct restorations. In
addition, this treatment option can reduce the cost and duration of
treatment.>®

The direct restoration of proximal-incisal (Class IV) defects with
composite resin is a challenge for all clinicians. These restorations
require knowledge of the color, structures and materials involved,
attention to detail, and artistic skill. It is important to mimic nature so
that both form and color incorporate seamlessly, producing restorations
that not only mimic but are indistinguishable from surrounding natural
dentition."1°

The challenges to be faced when executing proximal-incisal
restorations include the creation of 1) a natural color transition from
tooth to restoration, 2) opacification to mask the intraoral background,
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3) a translucent incisal edge, and 4) natural surface texture.'' Rarely
can clinicians achieve excellent aesthetic results in proximal-incisal
restorations with a single shade of composite. This can only be
achieved when the tooth is relatively mono-chromatic and the
selected composite material ‘‘picks up’’ the tooth color during both
refraction and reflection of incident light. However, good results can
often be achieved using a Polychromatic Composite layering
technique if the clinician understands the basic concepts of
biomimetic dentistry.>'" Biomimetic dentistry techniques provide the
patient with minimally invasive options that conserve sound tooth
structure as a clinical imperative. Biomimetics is essentially described
as a mimicking of natural life, which can be accomplished using
contemporary composite resins and adhesive dental procedures. '

This study aims to evaluate long-term clinical success of two
composite materials developed by nanocomposite technology, one
having a nanoceramic and the other microhybrid composition used for
the restoration of upper middle incisor enamel-dentine fractures by
both FDI'® and Modified Ryge criterias'.

MATERIAL AND METHODS

The study was performed on 132 teeth in 106 patients aged between
7-13 years without any accompanying medical problems who were
referred to the Department of Pedodontics, Ege University, Faculty of
Dentistry (Izmir, Turkey). The minimum number of the samples was
determined as 130 based on the effect size (0,58) and 95.14% power
analysis (G. Power v.3.1, Dusseldorf Universitat, Dusseldorf,
Germany). Patients with enamel-dentine fractures on both or one of
the upper middle incisors not involving the pulp were included in the
study. The Ethical Committee of the Medical Faculty of Ege University
reviewed and approved the protocol and consent form for this study
(protocol 10-11.1/45). The purpose and clinical procedures of the
study were explained to the parents and written informed consent
was obtained from all participants before starting treatment. All data
were recorded in patients’ forms before starting and at the end of the
treatment and at every follow-up visit. Patients with symptomatic or
devitalized teeth detected clinically or radiographically were
excluded from the study. Amputation or endodontic treatments were
done in those cases. The teeth were divided into three groups
according to the cavity size (Figure 1).

Figure 1. Different fractures according to the cavity size the extent
of the fracture to incisal third, middle or cervical third of the tooth.

The teeth were divided into two groups for the restoration of the
fractured crowns utilizing a composite with nanoceramic particles
(Ceram-X Duo; Dentsply/De Trey Konstanz, Germany) and a
microhybrid composite material (Esthet-X HD; Dentsply/De Trey
Konstanz, Germany). Randomization chart was used in single tooth
fractures according to parallel study design. Randomization was
achieved by tossing a coin in a split mouth study design which was
used in patients with both incisors fractured.

Before initiating tooth color determination, the area was cleaned and
polished using water and fluoride-free prophylaxis paste (Clinpro
Prophy Powder, 3M ESPE, Seefeld, Germany) with a prophylaxis brush
under slow speed and rinsed with water. In this study, tooth color
determination was completed before isolation and dehydration in
natural daylight a few minutes after the tooth was observed from
different angles. The basic color of the tooth (hue-A, B,...) was
determined from the cervical third; the degree of hue saturation or
the intensity (chroma-A1, A2,..) was determined from the incisal third
of the tooth. When uncertainty occurred about the color of the tooth,
to properly determine the tooth color 1 mm to 1.5 mm composite
layer was applied directly to the tooth without etching and
application of an adhesive bonding agent. Tooth color was selected
from the Vitapan classical shade guide (Vitalumin, Vita Zahnfabrik,
Bad Sackingen, Germany) for Ceram-X Duo; TruMatch Shade Tab
(Dentsply, Dentsply/De Trey Konstanz, Germany) for the Esthet-X HD

restorations according to the manufacturer’s instructions. Isolation,
preparation, and adhesive protocol steps were performed by
manufacturer’s instructions and are shown in Figures 2-6.

Figure 2. a) Baseline photograph b) Color determination using
TruMatch Shade Tab (Dentsply, Dentsply/De Trey Konstanz, Germany)
for the Esthet-X HD. We decided to use B2-0O, A1, CE layers
respectively.

Figure 3. a) Etching of the prepared surfaces b) After cleaning and
drying of the etched surfaces c) Applying of the adhesive bonding
agent d) Covering composite-tooth junction with a thin layer of
opaque composite material to produce a nonrecognizable junction
area.

Figure 4. a) Restoration of the dentin body b) Restoration of the
translucent enamel c) The surface characteristic properties such as
macro or micro texture, enamel growth lines, lobes and grooves were
mimicked from neighbouring tooth

Study group
np:105,
132
J
[ |
paralel method split mouth
np: 80 np: 26
nt: B0 nt:52
.
|

| —|:| |

Esthet-X

Esthet-X Ceram-X

HD [EHD) Dua [CD) HD [EHD)
p: 40 np- 40 np:26
nt:40 nt: 40 26

Figure 6. Flow diagram of the participants (np: number of patients)
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Evaluation of the restorations

The restorations were evaluated at baseline and after 6-12-18 and 24
months. Two experienced and calibrated dentists, not involved with the
placement of the restorations and therefore blinded to the group
assignment, performed the evaluations. For calibration training purposes,
the examiners observed 10 photographs that were representative of each
score for each criterion from ‘www.e-calib.info’. An intraexaminer and
interexaminer agreement of at least 85% was necessary before the
beginning of the evaluations. In this study there was no need to apply all
the 16 criteria from FDI, only the clinically relevant measures of the
aesthetic resin restorative materials were evaluated. The primary clinical
endpoint was the aesthetic category, but the fracture of material and
retention which was the following secondary endpoint was also evaluated
(Table 1).

Table 1. FDI criteria and gradings

3.1 Good color

1. Clinically 1.1 Lustre match, no
excellent/  comparable to 23'15::%;‘“”3"9 diference in 41 Formisideal. ! /Né’r:cag“'es
very good enamel. 9 shade and/or .
translucency.
2a.2 Minor
1.2.1 Slightly surface s_taining,
2. Clinically dull, not rem(e)\a/‘:ge b 3.2 Minor
good:ki(after noticeable from - Y L 4.2 Form is only
olishing speaking polishing ik Ceysiolsiy slightly deviated from paeiel
P 2b.2 Minor shade and/or hairline crack.
probably B the normal.
verygood) marginal translucency
ores. staining, easily
P : removable by
polishing.
- 2a.3 Moderate
tu(:f'i'gi'::t“}’ 1.3.1 Dull surface staining 3.3 Distinct 5.3 Two or
satisfactol surface but that may also deviation but more or larger
(inor i acceptable if present on acceptable. hairline cracks
e EETGES covered with other teeth, not Does not affect 4.3 Form deviates and/or material
o 93 film of esthetically from the normal but is chip fracture
unacceptable i 3. unacceptable. esthetically not affecting the
effects t?ut not Multiple pores 2b.3 Moderate 3.3.2 more acceptable. marginal
e on more than marginal translucent 3.3.3 integrity or
dajma otothe N third of the staining, not darkeri#i3.3.4 approximal
togoth) surface. esthetically brighter contact.
unacceptable.
2a.4
Unacceptable
surface staining q
1.4.1 Rough . 5.4.1 Material
surface, cannot resto?'gtitgr? €] 3'4c|iLr<\)i<<§:||||zed chip fractures
be masked by o e t%mt which damage
saliva film, intervejntion e 4.4. Form is affected marginal quality
4. Clinically simple P et and unacceptable or approximal
unsatisfactory  polishing is not 1 Y i Y esthetically. .
5 improvement. repair: 3.4.1 too A ;
(but reparable) sufficient. e BAR Intervention/correction Bulk fractures
Further paque. 3.4. is necessary. with partial loss
A 5 Pronounced too translucent.
intervention . (less than half
marginal 3.4.3 too dark.
necessary. staining; major  3.4.4 too bright G
1.4.2 Voids. . - o ) restoration).
intervention
necessary for
improvement.
2a.5 Severe
surface staining
and/or
subsurface
staining,
generalized or . .
5. Clinically 1.5 Very rough, localized, not 3.5 unsazﬁaz?t;m :n o cso.fn(T:tr:)alloer
poor unacceptable accessible for Unacceptable. I R Y § plete)
(replacement  plaque retentive intervention. Replacement C.’SI' SRaicy o restorlatlon or
necessary) s 2b.5 Deep necessary. feasible / reasonable, multiple
: - . Replacement needed. fractures.
marginal
staining, not
accessible for
intervention.
Acceptable / not acceptable
(nand %):
Overall esthetic score Overall

functional score

The overall rating of a restoration was determined after completion of the
assessments of the final scores for both aesthetic and functional
properties. The most severe score of the restoration was recorded as the
final overall rating for the aesthetic or functional properties of the
restoration. According to Modified Ryge criteria marginal adaptation,
marginal discoloration, anatomic form, secondary caries, surface
roughness of the restorations was evaluated (Table 2). The restoration
retention rates were calculated according to the Cumulative failure
percentage.

Table 2. Modified Ryge criteria and gradings
[ Criteriajscore || A(ata) | B(Bravo) | C(Charie) |  D(Defta) |

visible evidence
of a crevice along
the margin into

visible crevice

along the margin restoration is

closely adapted,

Marginal P . into which the which the fractured, mobile
: no visible crecive 3 o et 77
adaptation . explorer will explorer will or missing (in

along the margin

penetrate or penetrate or part or total)

catch catch; the dentin
is exposed

slight

discoloration

along the margin
between the
restoration and . 5 .
Marginal no discoloration the tooth Gl e Ciin

penetration of

discoloration pulpal direction

structure, but the
discoloration has
not penetrated
along the margin
in a pulpal
direction
restoration is not
in continuity with

along the margin

sufficient loss of
the restoration

continous the existing
0 0 0 has occurred to
. restoration with anatomical form; 5
Anatomic form o " - expose dentin or
existing the discontinuity

lining; redtoration

anatomical form in insufficient to

q needs to be
expose dentin or
o replaced
lining
. evidence of
Secondary caries no ewdt_ance Cf caries along the
caries :
margin
P surface is rough
surface gloss surface is slight m q
Surface 9 ©18 SIgntly with multible
comparable to dull with isolated
roughness pores and needs

enamel small pores

to be replaced
Color measurements with spectrophotometer

Color values of maxillary central incisors were recorded at
baseline, and 6-12-18 and 24 months of the restorations. The
color measurements were performed using a digital intraoral
spectrophotometer (Vita EasyShade, Vita Zahnfabrik GmbH, Bad
Sackingen, Germany) according to the CIE-Lab (Commission
Internationale de U’Eclairage, L*, a*, b*) coordinates. The color
change (AE) for each tooth was calculated using the following
equation: AE = [(AL*) 2 + (Aa*) 2 + (Ab*) 2]* where, AL*, Aa* and
Ab* are the differences in the respective values at baseline and
immediately after and 6-12-18 and 24 month of the restorations.
One calibrated operator made three measurements at the same
dental unit and the average was recorded. The clinically visible
color change values for each tooth were accepted as AE data
being higher than 3.7 units in this study.

Color measurements on digital dental photographs

Photographs were taken before and after restorations and on 6-
12-18 and 24 months of the restorations after the same digital
camera (105 mm macrolens, Sigma, Sigma Corp., NY, ABD) and
ring flash (EM-140DG Macro Flash, Sigma Corp., NY, ABD). The
camera’s settings were done manually according to the dental
photography settings guide (f:22, E:1/125, 15S0:200, WB: flash)>.
At every appointment, 9 standardized photographs were taken
from each patient. The colour measurements of the restorations
on baseline and control photographs which had the same
magnification ratio were performed by an experienced dentist
using Adobe-Photoshop CS6 PC program according to the CIE-Lab
coordinates.

All statistical analyses were performed with the IBM SPSS
(Statistical Package for Social Sciences Statistics version 20.0 for
Windows) computer program. Statistical data were evaluated
using the Mann-Whitney U test, McNemar, Wilcoxon Test, t-test,
and chi*test. Compatibility of the evaluations by
spectrophotometer and digital photos were achieved by
intraclass correlation analysis. Cumulative survival rates of
restorations were analyzed by the Kaplan-Meier test (p< 0.05).

RESULTS

A total of 132 (67 right, 65 left central incisors) fractured teeth
were restored in 106 patients mean age of 10,14 (x1,55). The
distribution of restorations according to age and gender was
shown in Table 3. Crown fractures distribution according to the
cavity sizes were found to be equal in both groups (Table 4).
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Table 3. Distribution of restorations according to age and gender Table 4. Distribution of restorations according to materials and

fracture size

e orss _
_Fem’rlle _60 o ___
8 46 12 66

Esthet-X HD
7.9 45 (%42,4)
10-11 38 (%35,8) Ceram-X Duo 10 42 14 66
12-13 23 (%21,7) Total 18 (%13,6) 88 (%66,7) 26 (%19,7) 132 (%100)

After 24 months a total of 122 restorations’ follow-up could be achieved. Whilst the 2-year follow 2 restorations were excluded due to non-
returning patients and 5 restorations due to devitalization. The flow diagram of the participants was shown in Figure 6. Overall Cohen’s kappa
statistics showed good agreement between the examiners. Esthetic and functional interkappa scores of two examiners were found 0,82 and
0,97 respectively. During the two years, it was observed that at 6 months 2 restorations in the CD group; at 18 months 1 restoration in the EHD
group was lost. At the end of two years, the esthetic properties of Esthet-X HD restorations and functional properties of Ceram-x Duo restorations
had better scores than each other but there was not a significant difference among the two composites.

At the end of the study, regarding the FDI criteria, 12 restorations (6 CD, 6 EHD) were recorded as clinically not acceptable according to the
final overall rating for the aesthetic and functional properties. When the restorations in the Split-mouth group were evaluated alone, similar
results with the complete study were found.

For both materials, statistically significant differences were observed at both functional and esthetic parameters starting from 6 and 12th-
month follow-ups respectively (p<0.05). When the Split-mouth group was evaluated separately; for both materials statistically, significant
differences were observed at both functional and esthetic parameters starting at 6th month follow-up. The reasons for the changes during time
in esthetic properties of the restorations were found as surface staining, marginal staining, and deviation of esthetic anatomical form.

At the end of 2 years, the cumulative survival time of the restorations was found 23.9 and 23.5 months in the EHD and CD groups respectively.
In the CD groups 3%, and in the EHD group 1,5% failure was recorded according to the fracture of material and retention. There was no
statistically significant difference between groups according to cumulative survival rate. Secondary caries was only observed in one restoration
for the EHD group at 6 months according to modified ryge criteria, and no significant difference was found between groups for 2 years. The
results for Modified Ryge criteria of restoration were like FDI criteria. The number of restorations for the two groups according to the FDI and
Modified Ryge criteria scores were shown in Tables 5, 6 respectively.

Table 5. Number of restorations for two groups according to the FDI criteria score at baseline, 6-12-18-24 months follow-ups. (*): retention

loss of restoration: absolute failure
47 53 44 53

1.clinically excellent 46 53 42 52 40 50
2. clinically good 17 12 17 12 17 1 17 11 18 12
Surface lustre 3. clinically sufficient 2 1 1 1 1 1 1 1 1 1
4. clinically unsatisfactory
5. clinically poor
1.clinically excellent 65 65 60 59 51 56 46 51 42 49
2. clinically good 1 1 4 7 1 e 13 13 16 14
S\_nf_ao:e_l_: 3. clinically sufficient - - - - - - 1 - 1
stainingit:
4. clinically unsatisfactory
5. clinically poor
1.clinically excellent 65 64 62 60 54 52 46 45 40 39
2. clinically good 1 2 2 6 8 13 14 19 19 24
M_a[glr‘)_l_: 3. clinically sufficient
stainingi:
4. clinically unsatisfactory
5. clinically poor
1.clinically excellent 45 50 44 50 44 50 43 50 42 49
2. clinically good 21 16 20 16 18 15 17 14 17 14
Color match
and 3. clinically sufficient
translucency
4. clinically unsatisfactory
5. clinically poor
1.clinically excellent 57 57 53 54 50 53 48 52 47 50
2. clinically good 9 9 10 10 9 10 9 11 8 10
Esthetic - o
Al micaliom 3. clinically sufficient = = = 1 = = = = - 1
4. clinically unsatisfactory - - 1 1 3 2 3 1 4 2
5. clinically poor = = 2* = = = = 1*
1.clinically excellent 66 66 57 54 49 49 47 43 40 38
2. clinically good - - 4 3 6 5} 6 8 9 9
Fracture of
material and 3. clinically sufficient g = 2 6 4 6 4 9 6 1"
retention
4. clinically unsatisfactory - - 1 3 3 5} 3 4 4 5
5. clinically poor - - 2* - - - - 1*
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Table 6. Number of restorations for two groups according to the modified Ryge criteria scores at baseline, 6-12-18-24 months follow-
ups. (*): retention loss of restoration: absolute failure

A 66 66 58 60 56 56 54 54 51 49
Marginal B 5 6 5 8 5 10 7 13
adaptation c 1 1 1 1 1 1
D 2* 1*
A 66 66 64 65 57 60 51 52 49 50
Marginal
discoloration B 1 ¢ ¢ & 12 i i
C
A 66 66 60 58 53 55 52 53 44 49
Anatomic form B = - 3 8 8 9 7 " 14 13
C 1 1 1 1 1 1
A 66 66 64 65 62 64 60 63 59 62
Sekondary
caries B A A A A
A 66 65 64 64 60 63 59 62 57 59
Syface B - 1 - 2 2 2 1 2 2 4
roughness
C

Color evaluations by spectrophotometer and digital photos were found to be compatible. According to the results of color measurements done
by these two methods, an increase in color change within time was found in both groups. Although the color change was more prominent in
Esthet-X HD restorations at the end of one and two years there was not a significant difference among the two composites (Table 7,8).
Intraoral view of the restorations which got different scores at baseline and 6-12-18-24 months follow-ups according to the FDI criteria are
demonstrated in Figures 7-12.

Table 7. Mean AE values
| EshetXHD  CoramXDuwo

AE

e et 1,71+1,35 1,45+0,97 2,20+1,59 2,07+0,97
AE digital
photogrph 2,07%1,13 1,97%1,17 2,93+1,19 2,54+1,28

Table 8. Number of restorations according to visible colour
change obtained or not.

o 17 10
AE photogragh 58 7 56 6 M%7 (o o (83,1) %169
o8 59 6 60 2 = 9 5 55 : s . o
spectrophotometer (485,7)  (%143)  (%91,5) : Figure 8. Labial views of the fractured right upper central incisor

restored by CD at baseline and follow-ups. The restoration scored
‘Clinically excellent / very good’ both esthetically and functionally at
baseline and every controls.

a) Before restoration b) After restoration

c) At 12 months d) At 24 months

Figure 7. Labial views of the fractured left upper central incisor
restored by EHD at baseline and follow-ups. The restoration
scored ‘Clinically excellent / very good’ both esthetically and
functionally at baseline and every controls.

a) Before restoration  b) After restoration  c¢) At 12 months
d) At 24 months
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Figure 9. Labial views of the fractured left upper central incisor
restored by CD at baseline and follow-ups. The restoration scored
‘Clinically excellent / very good’ functionally, ‘Clinically good - Scor
1.2.1’ esthetically at baseline. The scores did not change at folllow-
ups.

a) Before restoration b) After restoration c) At 12 months

d) At 24 months

Figure 11. Labial views of the fractured right upper central incisor
restored by EHD at baseline and follow-ups. The restoration scored
‘Clinically excellent / very good’ functionally, ‘Clinically good -
Score 4.2’ esthetically at baseline.

a) Before restoration b) After restoration c¢) At 6 months
d) Material chip fracture not affecting the marginal integrity or
approximal contact existed at 6 months (Clinically sufficient - Score
5.3) e) At 24 months

Figure 12. Labial views of the fractured left upper central incisor
restored by CD at baseline and follow-up. The restoration scored
‘Clinically excellent / very good’ both esthetically and functionally

Figure 10. Labial views of the fractured left upper central incisor at baseline.
restored by EHD at baseline and follow-ups. The restoration scored a) Before restoration b) After restoration c) At 12 months; the
‘Clinically excellent / very good’ both esthetically and functionally at restoration scored ‘Clinically unsatisfactory (but reparable)’
baseline. because of the partial loss of the restoration. (Esthetic Score 4.4,

a) Before restoration b) After restoration c¢) At 12 months d) At Functional Score 5.4.1)

18 months e) Small hairline crack existed at 18 months (Clinically DISCUSSION

good - Score 5.2) f) At 24 months . .
Crown fractures are relatively common among schoolchildren. They

create serious functional, esthetic, and psychological problems for
both children and their parents. In recent years, techniques and
materials used in the restoration of crown fractures have improved
due to increased demand for aesthetic crown fracture restoration
also in children.'? Qur study aims to evaluate the long-term clinical
success of two composite materials developed by nanocomposite
technology, one having a nanoceramic and the other microhybrid
composition used for the restoration of upper middle incisor enamel-
dentine fractures.
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The prognosis of the pulp in uncomplicated crown fractures is very
good. Long-term clinical studies show very little pulpal response to
enamel dentin fractures and subsequent restorative procedures, if
there is no concomitant periodontal injury, and the restoration is
efficiently sealed: prevalence of pulp survival equals 94-98%.% Those
results are by experimental studies; histological observations show very
little changes in the pulp, after induced traumatic fractures. In our
study prevalence of pulp vitality after 2 years of clinical follow-up is
96% and it is deemed compatible with other conducted studies.

The split-mouth design is popular in oral health research. In the most
common split-mouth study design, each of the two treatments is
randomly assigned to either the right or left halves of the dentition.
The attractiveness of the design is that it removes a lot of inter-
individual variability from the estimates of the treatment effect.'®
However, since enamel dentin fractures are limited to one tooth in
most of the patients, our study has been conducted together with a
parallel group study design and split-mouth study design to increase
the number of participants.

The rigidity and corrosion of the composite materials also affect their
performance. Factors like particle content, size, resin matrix type and
polymerization are also effective. In the comparison of nanoceramic
structured Ceram X Duo with nanohybrid, microhybrid and nanofiller
composites Sagsoz et al'” have found that it showed good results in
rigidity and corrosion. In a study assessing mechanical features of the
microhybrid and nanohybrid composites Ilie et al"® have found that
microhybrid and nanohybrid composites showed similar results. In the
same study, Esthet-X HD and Ceram-X Duo showed similar mechanic
features and showed close results to the average value of the material
group to which they belong. And this is compatible with our study.

The challenges to be faced when executing proximal-incisal
restorations include the creation of (1) a natural color transition from
tooth to restoration, (2) opacification to mask the intraoral
background, (3) a translucent incisal edge, and (4) natural surface
texture. The clinician can master these challenges using a
Polychromatic Composite layering technique. With the layering
technique opaque colors of the enamel, dentin can be applied layer by
layer and the thickness of the enamel and dentin can be adjusted
according to the crown of the natural tooth, and therefore color
features of the neighboring tooth can be imitated.®"" Natural
composite restorations can be attained by imitating the morphological
features of the tooth via layering technique when the morphology of
the tooth is understood.®® Today different layering techniques are
suggested according to the composition of various composite systems
developed.**®° There is however no study comparing the layering
techniques. Materials used in this study are Ceram-X Duo and Esthet-
X HD and they are two- and three-layered composite materials
respectively. We think that hiding the fracture line and masking the
intraoral background is easier with the opaque material in Esthet-X HD.
In a study on the translucency and the masking effects of the composite
materials Kim et al'® have reported that the optical properties of the
Esthet-X HD are suitable for the restorations of the Class Ill and IV
cavities. In the study comparing the translucency and opacities of the
different composite materials and natural tooth structures, Ryan et al?
have reported that the color of the Ceram-X Duo is more translucent
than the natural tooth and the Esthet-X HD enamel and has similar
enamel colors, but the opaque color of the Esthet-X HD showed more
opacity than the natural tooth. Since Ceram-X Duo does not contain
opaque material but a more translucent enamel color we think it is
hard to attain enough opacity to hide the fracture line and mask
intraoral background. Therefore, in our study for the restorations with
Ceram-X Duo, we started with a 1 or 2 high saturation dentin composite
of selected crown color. This shows the importance of the
polychromatic layering technique, the imitation of the anatomic
structures of the tooth, and the usage of materials having different
chromas, in attaining aesthetic success.®

Although aesthetic properties of the restorative materials are one of
the most important subjects, biomechanical properties are also of
upmost importance and define the functionality, retention, and life
span of the restoration. High resistance to cracking is needed in incisors
due to exposure to the high impact forces. Suitable restorative
material, suitable adhesive, and cavity preparation are a must to
improve the biomechanical features. Needs for preparation for
retention is decreasing due to the developments in adhesive systems.
Considering preparation methods, bevel techniques are one of the

suggested methods since they increase the adhesion area increase the
wettability with the adhesive area and provide better marginal cover.
Also, bevel preparation is needed to provide a natural color transition
from tooth to filling. Many studies support that broad bevel
preparation increases the binding surface and provides more
mechanical resistance and better color transition and therefore gives
more aesthetic appearance.®® Some papers suggest different types
and amounts of bevel usage to prepare the incisor fractures. For
aesthetic and biomechanical reasons Felippe et al'® suggest 1-2 mm;
Fahl7 suggests broad and thick; Manhart?' suggests broad on the labial
side (2.5mm), 0.5-1mm bevel on the lingual side; and Mopper?
suggests broad bevel. In vitro studies emphasize the importance of
bevel amount for the resistance of the restoration. In their in vitro
studies Xu et al?® have found that 2 mm bevel application provides
more fracture resistance than 1 mm bevel. In our study, during the
preparation of fractured teeth broad (2-2.5 mm) and wavelike bevel
is used. Thus, it is aimed to attain a natural appearance with the
reduction of the sharpness between the restoration and the natural
tooth; and increase the fracture resistance by increasing the surface
area where filling binds the tooth.

Mena Serrano and colleagues?* reported that Modified Ryge and FDI
criteria had similar results however FDI evaluation criteria are more
sensitive than the Modified Ryge criteria. Clinical evaluations for the
two methods were also consistent with each other in our study for two
years.

Coloration and surface roughness depend on the composition of the
material used and the polishing process. In this study, restorations
have a gloss surface, and we think it is due to the usage of microhybrid
and nanoceramic structured materials and a successful polishing
system.

Surface properties have important effects on the success and
durability of the restorations. Features like plaque accumulation,
physical features, endurance to water and abrasive, surface roughness
for patient comfort, aesthetic appearance, and resistance to staining
are all related to surface quality. Studies showed that nanocomposites
gain more proper surface features than hybrid composites after the
finishing process is done.? In their study, de Moraes et al* have found
that nanohybrids show similar or slightly better surface features than
microhybrids. This conclusion is compatible with our conclusion;
microhybrid structured Esthet-X HD has shown slightly more color
change than Ceram-X Duo however there is no statistically significant
difference between them.

The resin matrix ingredient in the resin composites affects the
coloration significantly. It has been reported that TEGDMA, which has
a hydrophilic structure affects the color durability. In their study Ertas
et al.? have reported that color changes in composites can change
according to monomer content and composites containing TEGDMA
have more color change. Also, in our study, we have observed less
color change in restorations with the Ceram-X Duo which does not
contain TEGDMA.

In in vitro studies, nanohybrid and microhybrid composites showed
better results than conventional composites in all categories in terms
of mechanical endurance. Similar results have been attained between
nanohybrid and microhybrid composites, but it has been found that
nanohybrid composites have better mechanical features.'*? In their
study Badakar et al.?® assessed fracture resistance of the incisor incisal
edge restorations and found that Esthet-X HD and Ceram-X Duo
restorations have similar resistance.

In our study, although no difference was found between the two
materials concerning esthetic and functional properties according to
clinical assessment criteria in all control periods, after two years
Ceram-X Duo scored better in terms of functionality while Esthet-X HD
scored better in terms of aesthetics.

In time, statically similar results have been found in both groups
according to starting scores obtained according to FDI and Modified
Ryge Criteria. There are no studies assessing the clinical long-term
aesthetics and functional performances of these two materials. In
formerly conducted in vitro studies it has been shown that microhybrid
and nanoceramic structured composites have close mechanic and
aesthetic features like surface roughness, and coloration.?"2¢28 This is
compatible with our in vivo conclusions.
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Features of the composite materials, adhesives, and application
techniques however are very different from the current conditions.
It’s been considered that current composites, adhesives,
preparation, and application techniques increase the endurance of
Class IV restorations and intraoral period. In their study with nearly
14 years of follow-up periods, van Dijken and Pallasen® have
reported that in the tenth-year composite resin restorations are 82%
successful and fracture is the most common reason for failure. In
another study, after 5 years 7.5% of the incisor fracture composite
restorations needed replacement.?

According to a review study evaluating composite restorations of
permanent incisors with crown fractures.’® One study compared 4
different anterior composite restoration types over 5 years and
reported that Class IV restorations showed the highest failure rate
when compared to Class Ill or V restorations. The longevity of large
Class IV composite restorations placed in anterior fractured teeth has
also been shown to be relatively short. More recently, Robertson and
colleagues evaluated 140 Class IV restorations over 15 years and
found that all restorations had been replaced at least once
throughout the study, while many had been replaced several times.
Roberts and Moffa noted no retention failures or other postoperative
complications in a study with 60 sample sizes at the end of 2 years.
Fucks and Saphira reported a 91% retention rate; 76% of the
restorations were rated good and excellent; 14% of the restorations
were rated poor in class IV restorations. Poor marginal integrity,
color mismatch, and marginal discoloration were noted in some of
the restorations; the survival rate was not reported numerically after
2 years in another study by Geitel and colleagues.® In our study, we
assessed the cumulative success ratios after two years and
consequently, 97% success and 98.5% success were observed in the
Ceram-X Duo group and Esthet-X HD group respectively.

In a long-lasting clinical trial, the authors found the need for
intervention at 3-year-old restorations from polishing to repair. In a
period of 3 to 5 years all the restorations needed to be repaired. The
results show that restorations have been changed 3 or 4 times before
the significant decrease in tooth adhesive recourses. According to the
author composite resin restorations cannot be long lasting. He
concluded that prosthetic restorations are an obligatory therapeutic
alternative after finishing of child’s development.1 However, in our
study after 2 years, only 5 Esthet-X HD and 4 Ceram-X Duo
restorations have been repaired by material insert.

CONCLUSION

The both microhybrid and nanoceramic composites used for anterior
teeth fracture restorations where esthetics and mechanical strength
are very important showed satisfactory esthetic and functional
results at the 24-month follow-up. Proper systematic application
steps and appropriate polishing system selection have an important
place in achieving excellent results for the composite restorations. It
could be suggested that periodic clinical examinations every 6
months were the whole point for the long-term clinical success of the
composite restorations to determine whether it needs polishing,
refurbishment, or repair.
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9%Pamukkale Universitesi, Dis Hekimligi Fakiiltesi, Cocuk Dis Hekimligi AD, Denizli, Tiirkiye

ABSTRACT

Background: Tooth agenesis is a phenomenon that occurs commonly as a
dental anomaly in humans. The aim of the present study was to evaluate the
prevalence of tooth agenesis in a population group in Turkey.

Methods: This retrospective study was conducted on -previously taken-
panoramic radiographs of 6- and 7- year- old children, who had applied to
Pamukkale University Faculty of Dentistry between 2015 and 2022 for dental
reasons. Maxillary lateral incisors and maxillary/mandibular premolars that
were congenitally missed were noted, while other missing teeth were not
evaluated.

Results: A total of 1840 panoramic radiographs were examined and the
agenesis of maxillary lateral incisors and maxillary/mandibular premolars
frequency was found to be 8.15%. The prevalence of missing maxillary lateral
incisors was found to be 2.44%, and the prevalence of missing premolar teeth
was 5.71%. The teeth most affected by agenesis were the mandibular second
premolars. Females were more affected than males (8.88% females; 7.44%
males).

Conclusion: Since the early diagnosis of missing teeth can provide ideal and
conservative treatment and reduce treatment costs, it is important for
dentists to have information about early diagnosis and treatments. In this
study, it was determined that the prevalence of missing teeth was higher in
women than in men. Further genetic studies may elucidate why females are
more affected by hypodontia than males. More comprehensive studies should
be conducted in the future including the other permanent teeth and more
individuals.

Keywords: Hypodontia, prevalence, tooth agenesis.

(04
Amag: Konjenital dis eksikligi, dental anomaliler arasinda siklikla ortaya

cikan bir olgudur. Bu calismanin amaci, Tirkiye'de bir populasyon grubunda
konjenital dis eksikligi prevalansim degerlendirmektir.

Gerec ve Yontemler: Bu retrospektif calisma, Pamukkale Universitesi Dis
Hekimligi Fakiiltesi'ne 2015-2022 yillan arasinda agiz dis sorunlari nedeniyle
basvuran 6 ve 7 yasindaki cocuklarin arsivlenmis panoramik radyografileri
Uzerinde gerceklestirilmistir. Konjenital olarak eksik olan ist cene yan
kesici disleri ve ist/alt cene kiiclik az1 disleri not edilmistir, diger eksik
disler degerlendirilmemistir.

Bulgular: Toplam 1840 panoramik radyografi incelenmistir ve st cene yan
kesici ve alt-Ust cene kiicik azi dislerinin eksikligi %8,15 olarak
bulunmustur. Ust cene yan kesici dis eksikligi prevalansi %2,44 kiiciik azi dis
eksikligi prevalanst %5,71 olarak bulunmustur. Eksiklikten en cok etkilenen
disler, alt cene ikinci kucuk azlardir. Kizlar erkeklerden daha fazla
etkilenmistir (%8,88 kizlar; %7,44 erkekler).

Sonug: Dis eksikliginin erken tamsi ideal ve konservatif tedaviyi
saglayacagindan ve tedavi maliyetlerini azaltacagindan, dis hekimlerinin
erken tam ve tedaviler hakkinda bilgi sahibi olmasi oldukca onemlidir.
Calismada, dis eksikligi prevalansinin kadinlarda erkeklere gore daha fazla
oldugu tespit edilmistir. ileride yapilacak olan genetik calismalar,
kadinlarin neden hipodontiden erkeklere gore daha fazla etkilendigini
aciklayabilir. Daha fazla bireyle ve diger dis eksikliklerini iceren kapsamli
calismalar yapilmalidir.

Anahtar Kelimeler: Agenez, hipodonti, prevalans.

Introduction

Tooth agenesis is the most frequently seen dental anomaly in humans.
Occlusion disorders, malposition, functional and masticatory disorders,
decrease in alveolar bone height, speech impairment, and aesthetic
problems are the potential the consequences of agenesis."? It is
reported that deep bite and diastema are seen in individuals with
hypodontia.> Agenesis of teeth can be classified as hypodontia,
oligodontia and anodontia. The term hypodontia is used to describe the
absence of one to six teeth (excluding third molars), while oligodontia
involves the absence of more than six teeth and anodontia represents
total absence of teeth.*

When the etiology of missing teeth was investigated, evolutionary,
local, systemic and genetic factors were involved. Agenesis can be
common in diseases such as syphilis and rickets and due to genetic
transmission.> According to genetic studies, mutation in the MSX1 gene
has been detected in the absence of second premolars and third molars.
Mutation of the PAX9 gene has been associated with oligodontia, which
affects most molars. It has been determined that incisor hypodontia is
associated with mutations in transforming growth factor alpha (TGF.).2

The prevalence of tooth agenesis has been reported to be between
0.03% to 11.3% in different countries and ethnic groups excluding the
third molar. Research conducted in recent decades, shows that the
incidence of missing teeth is increasing.® Some studies report that the
prevalence of hypodontia is higher in women, whereas other studies
have not found any significant differences between men and women.””
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Most studies show that the mandibular second premolar is the most
common missing tooth (excluding third molars), followed by the
maxillary lateral incisor.">%'® However, other studies have also
reported that the deficiency of maxillary lateral incisors comes
first.®'""2 Many studies conducted thus far have found different results
regarding the prevalence of missing maxillary lateral incisors. These
different results in prevalence studies may be due to the racial and
ethnic background of people in different populations.>'*'> The absence
of incisors can result in aesthetic problems by causing the midline to
shift or affecting the smile. Studies on aesthetic perception show that
the eyes and teeth are the most important factors.'®'” Children who
experience such aesthetic problems during adolescence may lose their
self-confidence.

Patients with tooth agenesis often receive complicated treatments for
many years. Multidisciplinary treatments are important in these
patients. In this team, specialists in pediatric dentistry, orthodontics,
oral surgery, prosthodontics, and a consulting psychologist are
needed.*'"® This process can be costly and complex for pediatric
patients and their parents. If missing teeth are diagnosed early,
treatment costs and psychosocial effects can be reduced. Early
diagnosis of premolar agenesis allows for ideal and conservative
treatment planning and may include less invasive treatment options for
patients diagnosed at an early stage. Restoring the primary tooth with
a minimally invasive approach and keeping it in the mouth reduces the
need for complex treatments such as endodontic treatments.
Extraction may be necessary if permanent tooth agenesis is diagnosed
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late and the primary tooth becomes untreatable. In such cases, a
space maintainer should be placed to prevent the gap from closing.
For these reasons, dentists' awareness of these treatments needs to
be increased.®

Panoramic radiographic examination is an easy and inexpensive
method for identifying tooth agenesis that cannot be observed during
physical examination.' Calcification of premolars generally begins
between the ages of 2 and 3, and for maxillary lateral incisors it starts
around the age of 1. However, mineralization of the second premolars
may occur later, and tooth deficiency can not be determined in the
permanent dentition before the age of 6 if the third molars are not
considered. In addition, premolars erupt between the ages of 10-12
and maxillary lateral incisors between 8-9.2

Material and Methods

Ethical approval (2022/17) for the study was obtained and all the
procedures performed in the study were performed in accordance
with the ethical standards given in the Declaration of Helsinki. This
retrospective study was conducted on -previously taken- panoramic
radiographs of 6- and 7- year-old children (1840 patients), who had
applied to Pamukkale University Faculty of Dentistry for dental
reasons between 15.05.2015 (the date that the institution started
accepting patients) and 15.11.2022. Panoramic radiographs were
taken during routine examination; no panoramic radiographs were
taken for the study purpose. All patients had panoramic radiographs
taken using standardised methods with the same device. Panoramic
radiographs with unclear images and poor quality were excluded from
the study. A total of 1840 panoramic radiographs were examined by a
calibrated pediatric dentist with 15 years of experience (H.0..). All
analyses were performed under standardised lighting conditions,
screen resolution and brightness. Teeth in which mineralization was
not seen observed in panoramic radiographs were considered to be
affected by agenesis. Maxillary lateral incisors and
maxillary/mandibular premolars that were missed were noted. Age
and gender information were recorded from patient files.

Statistical data were analyzed in the NCSS (Number Cruncher
Statistical System) 2007 Statistical Software (Utah, USA) package
program. In addition to the use of descriptive statistical methods
(mean, standard deviation, frequency and percentage distributions)
in evaluating the data, Chi-square and Fisher’s exact test were used
in comparisons of qualitative data. Significance was assessed at a level
of p<0.05.

Results

A total of 1840 panoramic radiographs (924 males, 916 females) were
examined and the frequency of agenesis of the maxillary lateral
incisors and maxillary/mandibular premolars frequency was found to
be 8.15%. The teeth most affected by agenesis were the mandibular
second premolars. (4.19%). Tooth agenesis was mostly seen in females
(8.88% of girls and 7.44% of boys). The frequency of agenesis of each
maxillary lateral incisors and maxillary/mandibular premolars is
shown in Table 1.

Table 1. Frequency of agenesis of each maxillary lateral incisors
and maxillary/mandibular premolars.

Age"fzs's ct 26 1.41% 16 1.73% 10 1.09% 0.245+
Age"::'s ct 19 1.03% 1 1.19% 8 0.87% 0.501+
Agen1essls of 13 0.71% 7 0.76% 6 0.66% 0.793+
Agenzessls of 13 0.71% 7 0.76% 6 0.66% 0.793+
Agenaess's ct 4 2.23% 23 2.49% 18 1.97% 0.446+
Age"::'s ct 36 1.96% 18 1.95% 18 1.97% 0.979+
Age"f:'s of 1 0.05% 0 0.00% 1 0.11% 0.315¢
Age"::'s of 1 0.05% 0 0.00% 1 0.11% 0.315¢
Agen;:ns of 0 0.00% 0 0.00% 0 0.00%

Agen4e45|s of 0 0.00% 0 0.00% 0 0.00%

+Chi-square Test # Fisher’s Exact Test

The percentage of children with maxillary lateral incisor agenesis was
found to be 2.44% and it was reported to be more common in women
(2.92%) than in men (2.06%). Mandibular premolar deficiency was more
common than maxillary premolar deficiency. The percentage of
mandibular premolar agenesis was 4.19% and the percentage of
maxillary premolar agenesis was 1.52%. Mandibular second premolar
agenesis frequency (4.19%) was higher than maxillary second premolar
agenesis (1.42%). The unilateral and bilateral agenesis frequency of
maxillary lateral incisors and maxillary/mandibular premolars is shown
in Table 2.

Table 2. Agenesis frequency
maxillary/mandibular premolars.

Agenesis of
at least one
of the
Maxillary 84
Lateral
Incisors and
Premolars
Agenesis of
at least one

of maxillary lateral and

4.57% 47 5.09% 37 4.04% 0.282+

of the
Maxillary
Lateral
Incisors
Agenesis of
at least one
of the
Premolars
Agenesis of
at least one
of the 51
Mandibular
Premolars
Agenesis of
at least one
of the 20
Maxillary
Premolars
Bilateral
Agenesis of
the Maxillary 16
Lateral
Incisors
Unilateral
Agenesis of
the Maxillary 13
Lateral
Incisors
Bilateral
Agenesis of
Right-Left
Premolars
Unilateral
Agenesis of
Right-Left
Premolars
+Chi-square Test # Fisher’s Exact Test

29 1.58% 16 1.73% 13 1.42% 0.591+

59 3.21% 33 3.57% 26 2.84% 0.372+

2.77% 28 3.03% 23 251% 0.497+

1.09% 10 1.08% 10 1.09% 0.984+

0.88% 1" 1.20% 5 0.55% 0.138+

0.71% 5 0.55% 8 0.88% 0.401+

34 1.87% 18 1.98% 16 1.77% 0.736+

25 1.38% 15 1.66% 10 1.11% 0.322+

Discussion

Calcification of premolars generally begins between the ages of 2 and
3, and around the age of 1 for the maxillary lateral incisors. However,
mineralization of the second premolars may occur later, and tooth
deficiency can not be determined in the permanent dentition before
the age of 6 if the third molars are not considered. In addition,
premolars erupt at 10-12 years old and maxillary lateral incisors erupt
at 8-9 years old.? In the light of this information, in the present study,
it was planned to examine the panoramic radiographs of 6- and 7- year-
old children to ensure that the maxillary lateral incisor and premolar
teeth calcification had definitely started. Another reason for the
selection of this age group was not to cause suspicion for the missing
tooth that it has been extracted before the study. Therefore, maxillary
lateral incisors and maxillary/mandibular premolars that were
examined in panoramic radiographs, were not erupted yet.

Panoramic radiographic examination is an easy and inexpensive
method for identifying anomalies that cannot be observed during
physical examination, such as tooth agenesis or the presence of
supernumerary teeth.” In the present study, digital panoramic
radiographs were used. Digital radiographs enable exposure to lower
radiation doses and are associated with less environmental
contamination compared to traditional films.2°

It is a well-known theory that the formation and maturation of teeth
is tightly governed by factors such as genetics. Missing teeth have been
found to be associated with various genetic and syndromic conditions.
MSX1 and PAX9 mutations are associated with tooth agenesis.? Some
mutational and evolutionary changes in the dentition also cause
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disorders in tooth formation. The teeth that most frequently fail to erupt
are the upper lateral incisors, second premolars and third molars. Agenesis
can also be explained as the lack of innervation in the final stages of
development of the teeth furthest from the innervations of the area.’ The
difference in the prevalence of missing teeth in different societies and
different geographical locations can be attributed to genetics. However,
it is known that environmental factors are also effective.®

Demiriz et al. examined 6535 people and found that 4.7% had the absence
of at least one tooth (except the third molars).2 Topkara and Sari reported
the frequency of missing teeth (excluding third molars) as 6.77% in the
orthodontic patient population in Turkey.” Another author investigated
missing teeth in Turkish society and found a frequency of 4.6%.% In an
article investigating missing teeth in the Turkish orthodontic population,
the frequency was found to be 7.0%.%" In the present study, we examined
the prevalence of maxillary lateral incisor and maxillary/mandibular
premolars and found a prevalence of 8.15%. However, there has been no
previous study on the prevalence of missing teeth in Denizli, and therefore
this is the first study on this subject in this province.

Many studies have been conducted in different countries to investigate
the prevalence of upper lateral incisor absence. While the prevalence of
congenital lateral missing teeth is 1.2% in Swedish children?, this rate has
been reported to be 1.3% in the Portuguese population?. In Saudi Arabia,
the incidence of congenital upper lateral incisor deficiency is 2.6%.%*
Different studies have also reported that lateral incisor deficiency rates
of between 1% and 4%.2>?¢ Bassiouny et al. investigated the maxillary
lateral agenesis prevalence and found a rate of 4.9%.7 In the present
study, the maxillary lateral agenesis prevalence was found to be 2.44%.

The prevalence of agenesis in the second premolar teeth was previously
reported to be 3.4-6.6%.%% Premolar agenesis varies between countries. A
prevalence of 1.9% in Slovenia and 5% in the Turkish population were
reported.® Koc et al. reported second premolar agenesis prevalence of
6.7%. Gelgor et al.* reported mandibular second premolar agenesis with
a rate of 3%, while Simer et al.3' reported the prevalence as 2.59%.

Demiriz et al. reported that the most common missing teeth were
mandibular second premolars (37.8%), and the second most common teeth
were maxillary lateral incisors (27.0%).2 These results are consistent with
those of Polder et al.’? Dzemidzic et al. reported that the most common
tooth agenesis seen in orthodontic patients involves the mandibular
second premolars.*® In the present study, the results are compatible with
these findings; mandibular second premolar tooth agenesis has the highest
percentage of agenesis prevalence.

In this study, it was observed that the rate of missing teeth was more
common in the female population. This result was parallel to the results
of previous studies, which reported that females were more affected than
males in the permanent dentition in the Turkish population (except the
third molars).”® While missing teeth were reported to be seen in 4.6% of
men and 6.3% of women in Europe, it was seen in 5.5% of men and 7.6% of
women in Australia.?> Another study reported that the rate of missing
maxillary lateral incisors in women was strikingly higher than in men.
While this rate was approximately 0.9% in men, it was around 2.8% in
women.3 Parallel to these results, in the present study, the percentage of
missing upper lateral incisors was found to be higher in women than in
men. However, Demiriz et al. reported a higher prevalence of tooth
agenesis in males in their study.? In a study conducted in orthodontic
patients in Korea, no significant difference was found between male and
female prevalence.’

Many authors have reported that missing teeth are more common in the
lower jaw than in the upper jaw** and these results are compatible with
our findings. The percentage of mandibular premolar agenesis was found
to be 4.19% and the percentage of maxillary premolar agenesis was 1.52%
in the present study. However, studies have also shown that tooth
deficiency is predominantly in the maxilla.®% In the present study,
bilateral missing teeth were more common than unilateral ones. These
results are in line with those of Dzemidzic et al.3* However, there are also
studies showing that unilateral tooth deficiency is more common than
bilateral.3¢-3

Conclusion

The purpose of this study was to determine the prevalence of missing
permanent upper lateral incisors and upper/lower premolars in a group of
children in the Denizli region. The most common missing teeth were

determined to be the mandibular second premolar teeth. The
prevalence of upper lateral incisor absence was found to be
2.44%, and it was reported to be more common in women than
in men. While the prevalence of missing upper and lower
premolar teeth was found to be 5.71%, agenesis was observed to
be more common in women than in men. Bilateral agenesis of
upper lateral incisors was observed at a higher rate than
unilateral agenesis. In the same way, bilateral agenesis of the
premolars was detected at a higher rate than unilateral agenesis.
Since the early diagnosis of agenesis enables ideal, conservative
treatment and reduces treatment costs, it is important for
dentists to be aware of early diagnosis and treatments. Further
genetic research may elucidate why females are more affected
by hypodontia than males. More comprehensive studies should be
conducted including the other permanent teeth and more
individuals in the future.
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(04
Amag: Bu calismada bir devlet iniversitesinin dis hekimligi fakiiltesi

ogrencilerinin  beyin gociine yonelik tutumlanmn degerlendirilmesi
amaclanmistir.

Gereg ve Yontemler: Arastirma tammlayici nitelikte kesitsel bir calismadir.
Calismanin evrenini Karabiik Universitesi Dis Hekimligi Fakiiltesi’nde 6grenim
goren toplam 474 6grenci, orneklemini ise calismaya katilmaya goniilli 226
ogrenci olusturmustur. Veri toplama araci olarak kisisel bilgi formu ile Beyin
Gociine Yonelik Tutum Olgegi kullanilmistir. Verilerin analizinde Epi Info
(Centers for Disease Control and Prevention, Attlanta, Georgia, USA) ve R
istatistik programlan (Auckland University, New Zeland) kullamlmstir.

Bulgular: Calismada katiimcilanin  %68.17 dis hekimligi  egitimini
tamamladiktan sonra yurtdisinda ¢alismay1 diisiindiiklerini belirtmistir. Beyin
gbci distinen 6grencilerin Ulke tercihlerinde, Almanya’nmin birinci sirada
(%18.5), Amerika Birlesik Devletleri (ABD)’nin ikinci sirada (%13.7) ve
ingiltere’nin lciincii sirada (%11.1) yer aldig1 gériilmistir. Katiimcilarin
%29’u dil kursu veya egitimi icin hazirlik yaptigim belirtmistir. Ogrencilerin
Turkiye disinda calisma distincesinde etkili olan oncelikli nedenler arasinda
daha iyi ekonomik kosullar (%22.6), daha iyi bir yasam tarz1 (%17.8), daha iyi
calisma kosullan (%15.7) ve Tirkiye'deki ekonomik ve siyasi istikrarsizligin
(%15.3) yer aldig1 tespit edilmistir.

Sonug: Calisma sonucunda dis hekimligi fakiiltesi 6grencilerinin
cogunlugunun mezuniyet sonrasi yurt disinda calismayi distindiikleri tespit
edilmistir. Ogrencilerin géc tercihi iizerinde etkili olan cekici ve itici
faktorlere yonelik politik ve yasal diizenlemeler yapilmasi, nitelikli saglik
isgiicliniin elde tutulmasi acisindan degerlidir.

Anahtar Kelimeler: Dis Hekimligi Ogrencileri, Go¢ ve Gocmenlik, Saglik
Calisanlan

ABSTRACT

Background: This study aimed to evaluate the attitudes of dentistry faculty
students of a state university towards brain drain.

Methods: The research is a descriptive, cross-sectional study. The
population of the study consisted of a total of 474 students studying in a
state university's dentistry faculty, and the sample consisted of 226
students who volunteered to participate in the study. A personal
information form and the Attitude Scale towards Brain Drain were used as
data collection tools. Epilnfo and R statistical programs were used to
analyze the data.

Results: In the study, 68.1% of the participants stated that they were
considering working abroad after completing their dentistry education. In
the country preferences of students considering brain migration, Germany
ranked first (18.5%), followed by the United States (13.7%) and England
(11.1%). Of the participants, 29% indicated that they were preparing for a
language course or training. The primary reasons influencing students’
consideration of working abroad include better economic conditions
(22.6%), a better lifestyle (17.8%), improved working conditions (15.7%),
and economic and political instability in Turkey (15.3%).

Conclusion: The majority of dental faculty students are found to consider
working abroad after graduation. Making policy and legal regulations
regarding the attractive and repelling factors influencing students’
migration preferences is valuable for retaining qualified healthcare
workforce.

Keywords: Dental Students, Migration and Immigration, Health Personnel

GIRIS

Disiplinler aras1 bir arastirma konusu olan goc, cesitli nedenlerle
insanlarin bireysel veya toplu sekilde, gecici ya da kalici olarak
bulunduklar1  bolgelerden  baska yerlere gitmeleri  seklinde
tanimlanmaktadir.' Bir iilkenin sinirlar icerisinde insanlarin herhangi bir
nedenle yer degistirmesi ic goc olarak adlandinlirken, dis gocler ise
ekonomik, siyasi, toplumsal ve kilturel etkenler basta olmak uzere,
bireylerin cesitli nedenlerden dolayi lilke disina gerceklestirdikleri goc
tlriini olusturmaktadir.? Dis goclerin en sik goriilen tiirlerinden biri
beyin gocuddr.

Son yillarda kuresel go¢ hareketleri icerisindeki pay1 giderek artan beyin
gocl, yiksek vasifli ve egitimli isgiiciiniin daha iyi calisma ve yasam
kosullar sunan {ilkelere gitmesi seklinde tamimlanmaktadir.® Tarihsel
siire¢ icerisinde insanlarin yer degistirme hareketi her daim varligim
korumus olsa da genellikle bireylerin temel ihtiyaclarin1 karsilamak
amaciyla kaynak arayisi ve yasam kosullarin1 degistirme istegi nedeniyle
gerceklesmistir.*® Kiresellesmeyle birlikte giinimiizde bilgi kaynakli
uretim teknolojilerinin onem kazanmasi nedeniyle, temel goc alicisi
konumunda bulunan tilkelerin beyin gociinii kendi lilkelerine cekmek icin
bir rekabet icinde olduklari gériilmektedir.*
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Gocu etkileyen faktorler cekici ve itici faktorler olarak ikiye
ayrilmaktadir. itici faktorler, mense iilkedeki profesyonelleri ayrilmaya
sevk eden kosullar ifade ederken, cekici faktorler ise alic1 uilkenin
saglik profesyonellerini ¢ceken politika ve eylemlerini ifade
etmektedir.®® Beyin gocuniin nedenlerinin irdelendigi calismalarda
saglik sisteminin zayifligi, siddet, asin is yiiki, ise alim ve terfide
kayirmacilik ve koti yasam kosullan, siyasi huzursuzluk/ic savaslar,
kisisel giivenlik sorunlari, tlkedeki yaygin yoksulluk ve kotli yonetim,
issizlik, distk ucret, kotli calisma kosullari, kariyer olanaklarinin diisiik
olmasi, genclere firsat verilmemesi, arastirma olanaklarinin yetersizligi
gibi unsurlar itici faktorler olarak belirlenirken; daha iyi ekonomik ve
yasam kosullari, yiiksek iicret, daha iyi arastirma olanaklari, saglik
profesyonellerine olan talebin artmasi, modern egitim sistemi, politik
istikrar, bilimsel ve kilturel zenginlik, iletisim ve teknolojiye kolay
erisim, istihdam firsatlarinin varligi, giivenli ve elverisli yasam kosullari,
entelektiiel gelisim firsatlan, sehir merkezlerinin cazibesi gibi
unsurlarin da cekici faktorler arasinda yer aldig tespit edilmistir.® Beyin
gociiniin en fazla yasandigi alanlardan biri saglik sektoridiir.

Nitelikli saglik profesyoneli gocli, goc veren lilke icin hastalara saglanan
bakimin kalitesini diistirdigu ve siirdurilebilir kalkinma hedeflerine
ulasilmasin1 olumsuz yonde etkiledigi icin kiiresel saglik politikalar
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cevresinde endise yaratan konulardan biridir.'"" Ozellikle hekim ve
hemsirelerin gocu bircok ulkede onemli bir politika kaygis1 haline
gelmistir.” Diinya Saglik Orgiitii (DSO), saglik sistemlerinin nitelikli
saglik profesyonelleri sayesinde isleyebilecegini, saglik calisanlarinin
uluslararasi géciiniin arttigini, son on yilda OECD {ilkelerinde calisan
gocmen hekim ve hemsirelerin sayisinda %60’ Uik bir artis oldugunu ve
gelecege yonelik  projeksiyonlarin  saglik  profesyonellerinin
uluslararast goclinde devam eden bir hizlanmaya isaret ettigini
belirtmistir.” 2019 yiinda OECD {ilkelerinde gérev yapan hekimlerin
yaklasik %18’inin en azindan ilk tip egitimi derecelerini baska bir
lilkede aldig1 tespit edilmistir. 2019’da yabanci egitimli hekimlerin
payinin Tiirkiye, Litvanya, Italya ve Polonya'da %2 veya daha altinda
oldugu, Norvec, irlanda ve Yeni Zelanda’da bu oranin %40, israil’de
ise yaklasik %60 oldugu gorilmiistiir. OECD (ilkelerinde en fazla hekim
gocii alan iilkelerin ABD, ingiltere ve Almanya oldugu tespit edilmistir.
Yabanci egitimli hekimlerin payimin Norvec ve isvec’te hizla arttigi
belirtilmistir. Fransa ve Almanya’da yabanci egitimli hekimlerin 2005
yiinda %5-6 dolayinda olan oranminin 2019’da %12-13’e ciktig
goriilmustiir.' Giiney Afrika’da alti lilkede saglik profesyoneli olmak
amaciyla egitim goren 651 son sinif 6grenci iizerinde yapilan bir
calismada, saglik alaninda egitim goren 6grencilerin %54’liniin egitim
sonrasi baska bir ilkeye goc etmeyi cok ciddi sekilde diistindiikleri
saptanmistir. Calismada saglik alaninda egitim géren 6grencilerin go¢
etme niyetinin diger sektdrlere kiyasla daha yiiksek oldugu
bulunmustur.' Beyin géciiniin yetismis insangliciiniin kayb1 nedeniyle
Ulkeler agisindan ekonomik bir boyutu da bulunmaktadir. Kenya’'da
hekimlerin ABD ve ingiltere’ye géciiniin maliyetini tahmin etmek
amaciyla yapilan bir calismada, ilkokuldan universiteye kadar bir tip
hekimi yetistirmenin toplam maliyetinin 65.997 dolar oldugu ve goc
eden her hekim icin yatirnmdan yaklasik 517.931 dolar degerinde getiri
kaybedildigi bulunmustur.'®

Etkili ve verimli bir saglik hizmeti sunumu icin yiiksek diizeyde egitimli
ve yeterli saglik profesyonelinin bulunmasi biyiik bir neme sahiptir.
Bu kritik alanlardan biri dis hekimligi alamdir. Tirkiye’de 2020 yili icin
toplam dis hekimi sayisinin 34.830, dis hekimine miiracaat sayisinin
ise toplam 26.880.406 oldugu belirtilmistir. Yillara gore her 100 000
kisiye dusen toplam dis hekimi sayisinin 2020 y1l1 icin asistan hekimler
dahil 42 oldugu belirtilmistir. Bu sayr Avrupa Birligi (ilkelerinde
ortalama 79, OECD37 iilkelerinde ise ortalama 73’tiir."” DSO, saglik
profesyonellerine destekleyici bir calisma ortami ile profesyonel
gelisim firsatlarn olusturulmasinin saglik profesyonellerinin go¢ etme
olasiigim azaltabilecegini belirtmistir.’> Bilimsel ve teknolojik
anlamda kalkinmanin ancak nitelikli insan gliciyle mumkin
olabilecegi ve bu nitelikli insan giiciintin Ulkeden c¢ikisint engelleyecek
bazi politikalarin belirlenmesi gerektigi belirtilerek, Tiirkiye’de beyin
gociinli  engelleyici  politikalarin  etkisinin  kapsamli  olmadig
gorilmustiir.”® Tibbi beyin géciinin artan uluslararast isbirligi,
uluslararas1 kokenli uzmanlik ve egitime sahip vatandaslarin geri
donisii gibi olumlu etkilerinin yaninda, goc veren ulkeler acisindan
entelektiiel sermaye kaybina neden oldugu icin politik cercevede
onlemler alinmasim  gerektiren  kritik bir konu oldugu
unutulmamalidir. Bu calismada Karabiik Universitesi Dis Hekimligi
Fakiiltesi’nde 0Ogrenim goren ogrencilerin beyin gociine yonelik
tutumlarinin degerlendirilmesi amaglanmistir.

GEREC VE YONTEMLER
Arastirmanin Tiirii

Bu arastirma tamimlayici nitelikte kesitsel tipte bir calismadir. Kesitsel
arastirmalar, olaylarin belirli bir zaman diliminde incelendigi
calismalardir.”

Evren ve Orneklem

Calismanin evrenini Karabiik Universitesi Dis Hekimligi Fakiiltesi’nde
0grenim goren toplam 474 6grenci olusturmustur. Calismada 6rneklem
blylikligi hesaplamasi icin Epi Info (CDC, Georgis, USA) istatistik
programi kullamlmis, %95 giiven diizeyi ve %5 hata pay1 ile calismaya
213 6grencinin dahil edilmesi gerektigi hesaplanmis ve ilk asamada
239 6grenciye ulasilmistir. Verilerin normal dagilima uygunlugu icin z-
skorlar1 ve Q-Q plots grafiklerine bakilmasi sonrasinda ug¢ deger alan
13 kisinin verileri calismadan cikarilarak 226 6grenci ile calisma
tamamlanmistir.

Veri Toplama Araglar1 ve Verilerin Toplanmasi

Calismada veri toplama araci olarak anket kullanilmistir. Formun

birinci bolumiinde katiimcilarin sosyodemografik ozelliklerini ve
calismak amaciyla yurt disina ¢ikma niyetini iceren 13 soruya yer
verilmistir. Anketin ikinci béliimiinde Oncii ve ark.? tarafindan
hemsirelerin beyin gocune yonelik tutumlarim belirlemek amaciyla
gecerlik ve giivenirlik calismasi yapilan, 16 madde ile itici ve cekici
faktorler olarak iki alt boyuttan olusan “Beyin Gociine Yonelik Tutum
Olcegi” kullamlmistir. Olcekte yer alan her bir madde, "kesinlikle
katilmiyorum (1 puan)” ve "tamamen katiliyorum (5 puan)” seklinde 5'li
Likert tiptedir. Olcegin 3 ve 15. maddeleri ters kodlanmaktadir. Olcekte
alt boyutlarda ortalamalar 5 {izerinden degerlendirilmis olup, itici ve
cekici faktorlerin puan ortalamalarinin yiikselmesi 6grencinin beyin
gociine iliskin tutumlarimin da artmasi anlamina gelmektedir.? Veriler
yliz yiize goriisme teknigiyle 1 Subat-30 Haziran 2023 tarihleri arasinda
toplanmistir. Olcegin giivenilirligi Cronbach Alfa katsayisi ile birlikte
madde toplam puan korelasyonu ile degerlendirilmistir. Olcegin
Cronbach Alfa giivenirliligi, biitiine iliskin 0.85 ve alt bilesenlerinden
Cekici faktorler alt boyutu icin 0.76 ve itici faktorler alt boyut icin 0.83
bulunmustur. Dizeltilmis madde toplam korelasyonlari ise 0.56 ile 0.75
arasinda degismektedir. Olcegin gecerlilik calismasi kapsaminda yapi
gecerliligi, acimlayici faktor analizi ile degerlendirilmis toplam
varyansin %56’ini aciklayan 6zdegeri 1’den biiyik iki alt boyut oldugu
belirlenmistir. Dogrulayic1 faktor analizinin sonucunda, model uyum
parametreleri degerlendirilmis ve parametreler istenilen sinirlarda
olmadig1 icin modifikasyon indekslerine bakilmistir. Bu inceleme
sonucunda, ayni boyut altinda hata terimleri arasinda kovaryans
baglantilar1  olusturulmustur. Bu baglantilar yapildiktan sonra
cozimleme tekrarlanmistir. Yapilan c¢oziimleme sonucunda, CMIN=
184,151; DF= 97; CMIB/DF= 1,898; CFI=0,954; GFI= 0,907; AGFI= 0,870
ve RMSEA= 0,063 olarak bulunmustur. Sekil 1’de f1=Cekici alt boyutu,
f2=itici alt boyutu gostermektedir ve model uyumunun cok iyi oldugu
gorilmektedir.

CMIN/DF=1,898;GFl=,907,AGF|=,870,CF|=,954,RMSEA=,063

Sekil 1. Beyin Gécii Tutum Olcegi dogrulayici faktér analizi Path
diyagrami

Verilerin Analizi

Verilerin normal dagilima uygunlugu, degiskenlerin carpiklik ve basiklik
katsay1 degerleri ve histogram grafigi ile degerlendirilmistir. Carpiklik
ve basiklik katsayilar Statistic degerin, Std error degerine boliinmesiyle
hesaplanir ve cikan katsay1 degerlerinin %99 glivenirlik araliginda +2.58
ile -2.58 araliginda olmas1 beklenir.?! Olcegin Cekici faktorler alt boyutu
carpiklik degeri -0,03 ve basiklik degeri 0,11; itici faktorler alt boyutu
carpiklik degeri -1,97 ve basiklik degeri -1,86 degerlerini alarak normal
sinirlar icerisinde dagilim gosterdigi gorilmistiir. Verilerin analizinde
parametrik istatistiksel yontemlerden bagimsiz  iki  grubun
karsilastirilmasinda t Testi, Uc veya daha fazla sayida grubun
ortalamalarimin  karsilastinlmasinda ise One Way ANOVA testi
kullanilmistir. ANOVA sonucunda belirlenen farkliliklarin kaynaklandigi
gruplarin belirlenmesinde Tukey post-hoc testinden faydalanilmistir.
Istatistiksel analizlerde Epi Info ve R (New Zeland, Auckland University)
istatistik programlar kullamlmistir.
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Arastirmanin Etik Boyutu

Arastirma icin Bandirma Onyedi Eyliil Universitesi Sosyal ve Beseri
Bilimler Etik Kurulundan etik kurul onayr (16.01.2023 tarih, 2023-1
say1), calismanin yapildigi kurumdan izin (Say1: E-78436549-730.08.03-
229854) ve olcek kullanim izni alinmistir. Calismada Helsinki
Deklarasyonu ilkelerine uygun hareket edilmis ve calismaya katilmaya
gonilli 6grencilerin onamlart alinarak calismaya dahil edilmistir.

BULGULAR
Tablo 1’de katiimcilarin sosyodemografik 6zelliklerine yer verilmistir.

Tablo 1. Katihmcilarin sosyodemografik ozellikleri

Erkek 92 40.7
Cinsiyet
Kadin 134 59.3
Evii 3 1.3
Medeni durum
Bekar 223 98.7
18-20 63 27.9
Yas 21-23 128 56.6
24 ve Uzeri 35 15.5
1. Sinif 50 221
2. Sinif 26 1.5
Sinif 3. Sinif 54 239
4. Sinif 56 24.8
5. Sinif 40 17.7
Cok iyi 12 5.3
iyi 43 19.0
Yabanci dil seviye durumu
Orta 114 50.4
Kétl 57 252
Gelir giderden az 20 8.8
Ailenin gelir durumu Gelir giderden fazla 79 35.0
Gelir gidere esit 127 56.2
Akdeniz bolgesi 21 9.3
Dogu Anadolu bolgesi 13 58
Ege bélgesi 23 10.2
Ailenin yasadidi bolge
Guneydogu bolgesi 11 4.9
ic Anadolu bélgesi 43 19.0
Karadeniz bolgesi 43 19.0
iyi 67 29.6
Turkiye'deki saglik sistemini Orta 98 43.4
genel olarak degerlendirme
durumu Kétd 52 23.0
Gok kot 9 4.0
iyi 64 28.3

Turkiye'deki toplumun dis
hekimlerine olan yaklasimi Orta 116 51.3
degerlendirme durumu

Kétl 46 20.4
Dis hekimigi egjtimini Evet 154 68.1
tamamladiktan sonra bagka bir
ulkede calismayi diisinme Hayr 72 31.9
durumu
ABD 31 13.7
Almanya 42 18.5
Gitmek istenilen Ulke ingiltere 25 111
Kanada 24 10.6
Diger 104 46.1
Gitmek istenilen Ulkeye yonelik Evet 47 29.0
herhangi bir dil kursu/egitimi
icin hazirlik yapi durumu Hayir 116 71.0
Dahakiyi ekonomik 118 226
osullar
Daha iyi bir yasam tarzi 93 17.8
Daha iyi calisma sartlari 82 156.7
Turkiye’'deki ekonomik
ve siyasi istikrarsizlik Y o
_Turkiye disinda bagka bir Daha iyi kariyer firsatlarn 57 10.9
Ulkede meslegini icra etmek e .
istemesinde éncelikli 3 nedeni _ Turkiye'de saglikta 33 6.31
tanimlama durumu* siddetin artig gostermesi
Bilimsel ve kdltirel
zenginlik & e
Daha iyi arastirma
olanaklari i e
Sehir merkezlerinin
cazibesi g i
Diger...............

*Birden fazla cevap verilmistir.

Katiimcilarin %59.3'U kadin, %56.6's1 21-23 yas araliginda, %24.8’i
dordiinci sinif, %50.4't yabanci dil seviyesinin orta oldugunu ifade
etmistir. Turkiye'deki saglik sistemini "Orta” olarak
degerlendirenlerin oram %43.4 iken Turkiye'de toplumun dis
hekimlerine yaklasimini "Orta" olarak degerlendirenlerin oran1 %51.3,
dis hekimligi egitimini tamamladiktan sonra yurt disinda calismayi
dusunduklerini belirten katiimcilarin orani ise %68.1 bulunmustur.
Katiimcilarin yurtdisi {ilke tercihlerine bakildiginda; Almanya, ABD
ve ingiltere’nin (%18.5; %13.7; %11.1) ilk swralarda yer aldi
gorlilmektedir. Katiimcilarin %29’u dil kursu veya egitimi icin
hazirik yaptigim belirtmistir. Katiimcilanin en fazla daha iyi
ekonomik kosullar (%22.6), daha iyi bir yasam tarzi (%17.8), daha iyi
calisma sartlan (%15.7) ve Turkiye'deki ekonomik ve siyasi
istikrarsizlik nedeniyle (%15.3) Ulke disinda calismay1 distindiikleri
gorilmustir.

Tablo 2’de katiimailarin Beyin Géciine Yonelik Tutum Olcegi puan
dagilim yer almaktadir.

Tablo 2. Katiimcilarin Beyin Gociine Yonelik Tutum Olcegi puan
dagilimi

n 226 226 226

Ortalama 3.33 4.11 3.52
Standart sapma 0.50 0.65 0.52
Min. Deger 2.00 2.50 1.88
Max. Deger 4.75 5.00 4.81

Arastirmaya katilanlarin beyin gociine yonelik tutum olcegi puan
dagiimina bakildiginda Cekici alt boyut ortalama puaninin 5
uzerinden 3.33 (+0,50) (en dusuk puan 2.00, en yiksek puan ise
4.75), Itici alt boyut ortalama puaminin ise 4.11 (+0.65) (en diisiik
puani 2.50 ve en yiiksek puani 5.00) oldugu goriilmiistiir. Bu durum
katiimcilar arasinda daha yiiksek bir iticilik diizeyine sahip oldugunu
gostermektedir. Olcegin geneli icin toplam ortalama puanin
3.52(+0.52) (en diisiik toplam puan 1.88 ve en yiiksek toplam puan
4.81) oldugu bulunmustur.

Tablo 3’te katiimcilarin degiskenlere gore Beyin Gocline Ydnelik
Tutum Olgegi alt boyutlarinin karsilastirmasi yer almaktadir.

Tablo 3. Katiimailarin degiskenlere gore Beyin Gogiine Yonelik
Tutum Olgegi alt boyutlarinin karsilastirmasi

3.34 0.49

Bekar 223
Cekici 0.309 0.758
Evli 3 3.25 0.98
Medeni durum
Bekar 223 4.12 0.64
itici 1.647 0.101
Evli 3 3.50 1.08
Erkek 92 3.46 0.51
Cekici 1.087 0.003*
Kadin 134 3.25 0.47
Cinsiyet
Erkek 92 4.19 0.68
itici 0.853 0.145
Kadin 134 4.06 0.63
D'ggi::m'g' Evet 154 351 0.41
ici *
tamamladiktan Cekici 8.874 0.000¢
sonra baska Hayir 72 2.96 0.46
bir tlkede
calismayi . Evet 154 4.20 0.56
distnme Itici 6.346 0.000*
durumu Hayir 72 3.74 0.67
Gitmek
istenilen Evet 47 3.67 0.46
tlkeye yonelik Cekici 3.529 0.001*
herhzr)lgi bir Hayir 116 3.40 0.41
i
kursu/egitimi Evet 47 4.34 0.60
ezl itici 1.111 0.268
yapma, Hayir 116 422 0.58
durumu

SS: Standart sapma, X: Ortalama, *p<0.05

Arastirmaya katilanlarin cinsiyete gore Beyin Gocune Yonelik Tutum
Olcesi alt boyutlan karsilastinldiginda erkek ve kadinlar arasinda
Cekici faktorler alt boyutunda istatistiksel acidan anlamli bir fark
tespit edilmisken (p<0.05), itici faktérler alt boyutunda anlamli bir
fark tespit edilememistir (p>0.05). Cekici faktorler alt boyutunda
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erkeklerin kadinlara kiyasla beyin gocline yonelik tutumlarinin daha yiiksek oldugu goriilmustir. Katiimcilarin dis hekimligi egitimini
tamamladiktan sonra baska bir ulkede calismay1 disinme durumuna gore Cekici faktorler alt boyutunda istatistiksel acidan ileri derecede
anlamli bir fark tespit edilmis olup (t=8.874, p<0.001), baska bir uilkede calismay1 dusunenlerin puan ortalamasi (3.51(+0.41)), dusinmeyenlerin
puan ortalamasindan (2.96(+0.46)) daha yiiksek bulunmustur. Benzer sekilde itici faktorler alt boyutunda da istatistiksel bakimdan ileri derecede
anlamli bir fark tespit edilmis olup (t=8.874, p<0.001), baska bir lilkede calismay1 disunenlerin puan ortalamasi 4.20(+0.56) calismay1
diistinmeyenlere kiyasla (3.74(+0.46)) daha yiiksek bulunmustur. Katiimcilarin yurtdisinda gitmek istedikleri tilkeye yonelik dil kursu veya egitimi
icin hazirlik yapma durumuna gore Cekici faktorler alt boyutunda evet diyenlerle hayir diyenler arasinda istatistiksel olarak ileri derece anlamli
bir fark saptanmistir (t=3.529, p=0.001). Hazirlik yapanlarin ortalama tutum puani 3.67(+0.46) iken, hazirlik yapmayan katilimcilarin ortalama
puaninin 3.40(x0.41) oldugu gorilmistir.

Tablo 4’te katiimcilarin degiskenlere gore Beyin Gociine Yonelik Tutum Olcegi alt boyutlarinin karsilastirmasi yer almaktadir.
Tablo 4. Katihimcilarin degiskenlere gore Beyin Gociine Yonelik Tutum Olcegi alt boyutlarimin karsilastirmasi
[ pegiskenler [ a | x o sso Lt e L Fak

18-20 63 12479 0.56
Gekici 21-23 128 11383 0.45 0.438 0.646
Yas 24 ve uzeri 35 14671 0.56
18-20 63 45386 0.67
itici 21-23 128 45630 0.63 0.739 0.479
24 ve uzeri 35 43922 0.68
1. Sinif 50 12844 0.58
2. Sinif 26 11749 0.57
Gekici 3. Sinif 54 14671 0.40 0.445 0.776
4. Sinif 56 46813 0.50
Sinif 5. Sinif 40 11749 0.49
1. Sinif 50 42461 0.61
2. Sinif 26 34029 0.69
itici 3. Sinif 54 4.00 0.70 1483 0.208
4. Sinif 56 43922 0.58
5. Sinif 40 44287 0.68
1.Cok iyi 12 20515 0.39
. 2.lyi 43 12844 0.47
Gokic 3.0rta 114 14305 051 3529 00155 8>4
Yab dil R 4.Kotu 57 42795 0.49
abanct dil seviyesi 1.Gok iyi 12 45630 0.50
P 2.lyi 43 42095 0.66
L) 3.0rta 114 41365 067 0.857 0.784
4.Kotu 57 45355 0.64
Gelir giderden az 20 18323 0.58
Gekici Gelir giderden fazla 79 45352 0.51 2734 0.067
Allenin gelir durumu Gelir gidere esit 127 13575 0.47
Gelir giderden az 20 42826 0.73
itici Gelir giderden fazla 79 45447 0.64 0.335 0.715
Gelir gidere esit 127 41365 0.65
Akdeniz bolgesi 21 22706 0.51
Dogu Anadolu Bolgesi 13 47178 0.59
Ege Bolgesi 23 11383 0.45
Cekici Guneydogu Bolgesi 11 16497 0.66 1460 0.193
ic Anadolu Bolgesi 43 11749 0.56
Karadeniz Bolgesi 43 46082 0.41
Yaganilan bélge Marmara Bolgesi 72 11018 0.47
Akdeniz Bolgesi 21 16528 0.57
Dogu Anadolu Bélgesi 13 34394 0.71
Ege Bolgesi 23 12145 0.40
itici Guineydogu Bolgesi 11 45748 0.74 2112 0.053
ic Anadolu Bolgesi 43 45447 0.68
Karadeniz Bolgesi 43 35125 0.69
Marmara Bolgesi 72 45477 0.64
1.Cok kétll 9 28185 0.69
- 2 Kot 52 14671 0.47
Gekici 3.0rta o8 13210 0.50 4886 0.003* 1>4
Turkiye'de saglik sistemini genel 4.iyi 67 43160 0.46
olarak de@erlendirme durumu 1.Cok kétll 9 22372 0.61
Frovst 2 Kot 52 12875 0.54 o 1>4
it 3.0rta 98 45508 068 E G0 2>4
4.lyi 67 33298 0.61
1.Kétl 46 18688 0.49
P . Gekici 2.0rta 116 12114 0.45 4611 0.011* 1>3
o
degerlendirme durumu o KoL 45 &S 145 0.64
Itici 2.0rta 116 45539 0.64 1296 0.276
3.lyi 64 45416 0.67

Arastirmaya katilanlarin yas, sinif, gelir durumu ve yasanilan bolgeye gére Beyin Gociine Yonelik Tutum Olcegi alt boyutlar karsilastirildiginda;
Cekici ve Itici faktorler alt boyutlan arasinda istatistiksel olarak anlamli bir fark tespit edilememistir (p>0.05). Buna karsin katiimcilarin yabanci
dil seviyesine gore Beyin Gociine Yonelik Tutum Olcegi alt boyutlan karsilastinldiginda Cekici faktorler alt boyutunda istatistiksel bakimdan
anlamli bir fark tespit edilmistir (p<0.05). Yapilan post hoc testinde (Tukey) anlamli farkin orta ve kotii seviyeleri arasinda oldugu bulunmustur.
Yabanci dil seviyesi orta olan katiimcilarin Cekici faktorler alt boyut puan ortalamasinin daha yiiksek oldugu tespit edilmistir. Katiimcilarin
yabanc dil seviyesine gore ltici faktorler alt boyutu arasinda istatistiksel acidan anlamli bir fark tespit edilememistir (p>0.05). Arastirmaya
katilanlarin Tiirkiye saglik sistemini degerlendirme durumuna gore Cekici faktorler alt boyutu 6lcek puan ortalamalar arasinda istatistiksel
olarak anlamli fark tespit edilmistir (p<0.05). Yapilan post hoc (Tukey) testinde farkliigin cok kotii ile iyi arasinda oldugu, saglik sistemini cok
kot olarak degerlendirenlerin beyin gocli Cekici alt boyut puan ortalamasinin daha yiiksek oldugu bulunmustur. Tirkiye'de saglik sistemini
degerlendirme durumuna gére itici faktorler alt boyutu 6lcek puan ortalamalan arasinda istatistiksel olarak da anlamli fark tespit edilmistir
(p<0.05). Yapilan post hoc (Tukey) testinde farkliigin cok kotii, kotii ve iyi arasinda oldugu, saglik sistemini cok kotii olarak degerlendirenlerin
itici faktorler alt boyut puan ortalamalarimin daha yiiksek oldugu tespit edilmistir. Tiirkiye’de toplumun dis hekimlerine yaklasimin durumuna
gore Cekici faktorler alt boyut dlcek puan ortalamalar arasinda istatistiksel olarak anlamli fark tespit edilmis olup (p<0.05), farkliigin kot ile
iyi arasinda oldugu, toplumun dis hekimlerine yaklasimini kotli olarak belirtenlerin beyin goci Cekici faktorler alt boyutunun puan
ortalamalarinin daha yiiksek oldugu gorulmiistiir.

TARTISMA

Dis hekimligi fakiiltesi 6grencilerinin beyin gdciine yonelik tutumlarinin degerlendirilmesi amaciyla yapilan bu calismada, katilimcilarin %68.1’i
dis hekimligi egitimini tamamladiktan sonra yurtdisinda calismay1 disiindiiklerini belirtmistir. Buna ek olarak baska bir lilkede calismay
diisiinenlerin Cekici ve itici faktérler alt boyutunun puan ortalamalarinin daha yiiksek oldugu tespit edilmistir. Uganda’da son simf tip fakiiltesi
ogrencilerinin mezun olduktan sonra kariyer niyetlerinin degerlendirildigi bir calismada, katilimcilarin %44.6’s1 mezuniyet sonrasi ilkeden
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ayrilma niyeti oldugunu belirtmistir.> Suudi Arabistan’da tip fakiiltesi
ogrencilerinin beyin gocii niyetlerini degerlendirmek amaciyla son sinif
ve bir dnceki simifta egitim goren 150 6grenci lizerinde yapilan bir
calismada, oOgrencilerin  %64’iniin  goc etme niyeti oldugu
goriilmiistiir.?? irlanda’da tip fakiiltesi ogrencilerinin goc etme
niyetlerinin degerlendirildigi bir calismada, 6grencilerin %88’i gdc
ettiklerini ya da mezun olduktan sonra ya da intornliik donemlerinde
on kayit siirecini tamamladiktan sonra goc etmeyi disiindiklerini
belirtmistir.Z Hindistan’da 240 tip fakiiltesi 6grencisi lizerinde yapilan
bir calismada oOgrencilerin %59’u ileri egitim icin Hindistan’dan
ayrilmay1 disundiiklerini belirtmistir.?* Libnan’da 425 tip fakiiltesi
ogrencisi lizerinde yapilan bir arastirma, 6grencilerin %96’sinin
uzmanlik egitimi icin yurt disina seyahat etmeyi planladigim
gostermistir.”> Polonya’da yapilan bir calismada tip fakiiltesi
ogrencilerinin %62’sinin yurt disinda is aramay1 diisiindiikleri, son simf
tip fakiiltesi 6grencilerinde diger siniflara nazaran daha az goc¢ etme
isteginin bulundugu saptanmistir.? Giiney Afrika’da tip fakiiltesi
ogrencileri lizerinde yapilan bir calismada 6grencilerin %59'unun mezun
olduktan sonraki 5 yil icinde goc etme olasiliklarinin yiiksek veya cok
yiiksek oldugunu belirttikleri tespit edilmistir.” Tirkiye’de dis
hekimleri lizerinde yapilan bir calismada Beyin Gociine Yonelik Tutum
Olcesi ortalama puanlarinin 63.01 oldugu ve anlamli derecede géce
egilimli olduklan tespit edilmistir.2® Calisma bulgulari 6grencilerin
cogunlugunun egitim sonrasi baska bir iilkede calismay1 diisiindiiklerini
ve bu konunun o6zellikle Saglik Bakanligi merkezi teskilat diizeyinde ele
alinacak politikalarla iyilestirilmeye ihtiyac oldugunu
dusundurmektedir.

Calismada katilimcilarin cinsiyete gore Beyin Gocline Yonelik Tutum
Olcesi alt boyutlan karsilastinldidinda erkek ve kadinlar arasinda
Cekici faktorler alt boyutunda istatistiksel acidan anlamli bir fark tespit
edilmis olup, erkeklerin kadinlara kiyasla beyin gociine yonelik
tutumlarnmin daha yiiksek oldugu goriilmiistiir. Suudi Arabistan’da tip
fakiiltesi 6grencileri iizerinde yapilan bir calismada erkek 6grencilerin
yurt disinda calisma niyetlerinin daha yiiksek oldugu ancak kadinlarin
yurt disinda kalma niyetinin erkeklere kiyasla onemli olclide daha
yiiksek oldugu tespit edilmistir.?2 Uganda’da yapilan bir calismada go¢
etme niyetinin erkek 6grencilerde kadin 6grencilere nazaran daha
yiiksek oldugu bulunmustur.® Tiirkiye’de dis hekimlerinin beyin gociine
yonelik tutumlarinin degerlendirilmesi amaciyla 311 dis hekimi
uzerinde yapilan bir calismada, erkeklerin Beyin Gocline Yonelik Tutum
Olcesi puan ortalamasinin  kadinlardan daha yiiksek oldugu
bulunmustur.?® Mollahaliloglu ve ark.? tarafindan yapilan calismada,
erkek 6grencilerin goc niyetlerinin kadinlardan daha anlamli seviyede
yiiksek oldugu bulunmustur.?? Calismadan elde edilen bulgularin
literatiir bulgularini destekledigi goriilmektedir.

Katiimcilarin yurtdisinda calisma tercihlerine bakildiginda; Almanya,
Amerika Birlesik Devletleri, ingiltere ve Kanada’nin ilk tercih edilen
llkeler arasinda yer aldig1 goriilmistiir. Uganda’da yapilan bir
calismada tip fakiiltesi son sinif 6grencilerinin en fazla Amerika Birlesik
Devletleri (%30.3) ve ingiltere (%11.9)’ye gitmek istedikleri ve bunda
etkili olan en onemli faktorlerin bu ulkelerin daha ileri tibbi teknolojiye
ve daha fazla kaynaga sahip olmasi oldugu tespit edilmistir.> Suudi
Arabistan’da tip fakiiltesi 6grencilerinin beyin gocl niyetlerini
degerlendirmek amaciyla yapilan bir calismada 6grencilerin en fazla
Kanada ve ABD’de calismak istedikleri tespit edilmistir.?? Turkiye’de
yapilan bir calismada Ingiltere ve Amerika Birlesik Devletleri’nin saglik
profesyonelleri tarafindan tercih edilen oncelikli Ulkeler arasinda yer

aldigr  gorilmistir.®® Calisma  sonuclart  6grencilerin  calisma
tercihlerinin daha ziyade gelismis (lkelere yonelik oldugunu
gostermektedir.

Calismada dis hekimligi fakiiltesi 6grencilerinin daha iyi ekonomik
kosullar, daha iyi bir yasam tarzi, daha iyi calisma sartlan, Tiirkiye'deki
ekonomik ve siyasi istikrarsizlik ve saglikta siddetin artis gostermesi
nedeniyle baska bir lilkeye gitmeyi dustindukleri tespit edilmistir. Buna
ek olarak toplumun dis hekimlerine yaklasimini koti olarak belirtilen
katilimcilarin  beyin gocii Cekici faktorler alt boyutunun puan
ortalamalarinin daha yiksek oldugu gorilmistir. Kizito ve ark.>
tarafindan yapilan calismada benzer sekilde 6grencilerin en fazla daha
iyi bir maas, daha iyi calisma kosullar ve politik problemlerden dolay
goc etmek istedikleri saptanmistir.® irlanda’da yapilan bir calismada
tip fakiiltesi 6grencilerinin en fazla kariyer firsatlari, calisma kosullan
ve yasam tarzi nedeniyle goc etme niyetinde olduklan gorilmistiir.?
Turkiye’de dis hekimleri Ulzerinde yapilan bir calismada, yasam

memnuniyeti ile beyin gociine yonelik tutum arasinda negatif bir
korelasyon oldugu, yasam memnuniyeti arttikca goc niyetinin azaldig
tespit edilmistir. Aynm1 calismada dis hekimlerinin en fazla yasam
standartlarinin artacagim diisiinme, gelecek kaygisinin olmamasi,
daha keyifli bir calisma yasami, diisiince o6zgiirliigii, politik
baskilardan uzak kalmak ve daha iyi ekonomik kosullar nedeniyle goc
etmeyi disiindiikleri saptanmistir.?2 Bu noktada Tiirkiye’de dis
hekimlerinin calisma ve yasam kosullarinin iyilestirilmesi, saglikta
siddetin onlenmesine yonelik diizenlemeler yapilmasi beyin gociiniin
azaltilmasina katki saglayabilir.

Bu calisma Tirkiye’deki bir devlet universitesi dis hekimligi
fakiltesinde 0©grenim goren ve calismaya katilmaya goniilli
ogrencilerden kesitsel olarak elde edilen verilerle simrlidir.
Calismanin diger bir kisit1, beyin gocii ile ilgili dis hekimligi fakiltesi
ogrencileri iizerinde yapilan calismalarin sinirli olmasi nedeniyle elde
edilen bulgularin agirikli olarak tip fakiltesinde 6grenim goren
ogrenciler lizerinde yapilan calismalardan elde edilen bulgularla
tartisilmis olmasidir.

SONUC

Calisma sonuclar dis hekimligi fakiiltesi ogrencilerinin bilyiik bir
kisminin mezuniyet sonrasi yurt disinda calismayr dustinduklerini
gostermektedir. Ogrencilerin goc tercihi iizerinde etkili olan cekici
ve itici faktorlere yonelik politik ve yasal diizenlemeler yapilmasi,
nitelikli saglik isgiiciiniin elde tutulmasi acgisindan degerlidir. Bu
amacla ogrencilerin gelecek kaygisinin olmadigi, politik baskilardan
uzak, duislince ozgirliginiin daha fazla oldugu, kendilerini daha
guvende hissedebilecekleri bir ortamin sunulmasina yonelik makro
olcekte diizenlemeler yapilmasi faydali olabilir. Buna ek olarak
ogrencilerin en fazla daha iyi ekonomik kosullar, daha iyi calisma ve
yasam sartlarn nedeniyle goc etmeyi diisinmelerinden hareketle,
ulusal olcekte dis hekimlerinin calisma sartlarimin iyilestirilmesi
amaciyla bazi politik diizenlemeler yapilmasi, ke saglik sistemi ile
ilgili sorunlarin belirlenmesi amaciyla 6grencilerin ve dis hekimlerinin
bakis acisiyla saglik sistemindeki sorunlarn tespit edilmesi,
onceliklendirilmesi ve iyilestirilmesine yonelik calismalar yapilmasi
onerilmektedir. Bununla birlikte, toplumun dis hekimlerine olan
yaklagiminin, beyin gociiniin cekici faktorleri arasinda yer almas
nedeniyle bu alana yonelik iyilestirme ve farkindalik calismalarinin
yapilmasi faydali olabilir. Ayrica farkli iiniversitelerde 6grenim goren
dis hekimligi fakiiltesi Ogrencilerinin beyin gociine yonelik
tutumlarinin  degerlendirilmesi, benzer calismalarin daha bliyik
orneklem gruplan Uzerinde yapilmas1 ve beyin gocu lizerinde etkili
olan faktorlerin belirlenmesi amaciyla nitel arastirma yontemlerine
de yer verilmesi onerilmektedir.

Tesekkiir: Calisma konusunda gerekli izni veren Karabiik Universitesi
Rektorligiine ve calismaya goniilli katiim saglayan dis hekimligi
fakiiltesi 6grencilerine cok tesekkiir ederiz.
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ABSTRACT

Objectives: The purpose of this study was the evaluation and comparison of
depression, anxiety, and stress levels in individuals who are periodontally
healthy and who have gingivitis and periodontitis.

Material and Methods: This study involves 144 individuals in total, including
48 periodontally healthy patients, 48 patients who have gingivitis and 48
patients who have periodontitis. Clinical and radiological periodontal
examinations of the individuals were conducted. Scores of gingival index
(Gl), plaque index (PI), pocket depth (PD), clinical attachment loss (CAL),
and bleeding on probing (BOP) were recorded during intraoral examinations.
Depression Anxiety and Stress Scale-21 (DASS-21) was used to determine
levels of depression, anxiety, and stress.

Results: Depression, anxiety, and stress levels were meaningfully and
statistically lowest in individuals who are periodontally healthy (p<0.001).
Levels of clinical periodontal parameters in individuals who have
periodontitis and gingivitis (P, GI, BOP, PD, CAL) were seen to be
meaningfully and statistically higher in comparison with individuals who are
periodontally healthy (p<0.001). A positive correlation was observed among
depression, anxiety and stress levels and clinical periodontal parameters
(p<0.001).

Conclusions: Higher depression, anxiety and stress levels were seen in
individuals with periodontitis. These mood factors may be some of the
important situations that should be taken into consideration in the
prevention and treatment of periodontal disease.

Keywords: Anxiety, depression, periodontal diseases, psychological stress

0z
Amag: Bu calismamin amaci; periodontal saglik, gingivitis ve periodontitis

goriilen bireylerdeki depresyon, anksiyete ve stres seviyelerinin
degerlendirilip karsilastirnlmasidir.

Gereg ve Yontemler: Bu calismaya 48 periodontal saglikli, 48 gingivitisli ve
48 periodontitisli olmak lizere toplam 144 birey dahil edildi. Bireylerin
klinik ve radyolojik periodontal muayeneleri yapildi. Agiz ici muayeneler
yapilirken gingival indeks (Gi), plak indeksi (Pi), sondalanabilir cep derinligi
(SCD), klinik atagman kayb1 (KAK) ve sondalamada kanama (SK) skorlan
kaydedildi. Depresyon, anksiyete ve stres diizeylerinin belirlenmesi icin
Depresyon Anksiyete Stres Olcegi-21 (DASO-21) kullanildi.

Bulgular: Depresyon, anksiyete ve stres seviyeleri periodontal saglikli
bireylerde istatistiksel olarak anlamli sekilde en diisik olarak gozlendi
(p<0.001). Periodontitis ve gingivitis bulunan bireylerde klinik periodontal
parametrelerin (Pl, Gl, BOP, PD, CAL) seviyeleri periodontal saglikli
bireylere gore istatistiksel olarak anlamli sekilde daha yiksek olarak
goriildii (p<0.001). Depresyon, anksiyete ve stres seviyeleri ile klinik
periodontal parametreler arasinda pozitif korelasyon gozlemlendi
(p<0.001).

Sonug: Periodontitisli bireylerde daha yiiksek depresyon, anksiyete ve stres
seviyeleri goriildi. Bu duygudurum faktorleri, periodontal hastaligin
onlenmesi ve tedavisinde dikkate alinmasi gereken 6nemli durumlardan biri
olabilir.

Anahtar Kelimeler:
psikolojik stres

Anksiyete, depresyon, periodontal hastaliklar,

Introduction

Periodontium refers to gingival, cement, alveolar bone and periodontal
ligament tissues. Bone loss and attachment loss does not occur in
healthy periodontium. Clinical periodontal health is the situation of not
having inflammation clinically.! Periodontal health can occur in
individuals who have no gingival inflammation and may also involve
patients who were successfully treated with gingivitis or periodontitis
or other periodontal situations protecting the teeth without symptoms
of clinical gingival inflammation. Clinical gingival health in a healthy
periodontium is characterised with absence of bleeding on probing,
erythema and swelling, patient symptoms, attachment and bone loss.?
The distinction between gingival health and gingivitis primarily relies on
the presence or absence of bleeding on probing. Gingivitis is gum
inflammation. In the presence of gingivitis, bleeding on probing or
spontaneous bleeding is observed.3 Periodontitis is the form of gingivitis
that occurs in the absence of treatment and in which attachment loss
and alveolar bone destruction is observed. In periodontitis, periodontal
pocket, gingival recession, and mobility are observed.* The primary
reason for periodontal diseases is the microorganisms included in the
biofilm but lots of genetic, environmental and systemic factors shaping
the host response also affect the initiation, progression, and severity of
periodontal disease. The main reason in the occurrence of periodontal
disease is microbial dental plaque, however the degree of the disease
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and the form of its spread are not directly linked with the amount of
microbial dental plaque that exists alone. Host response to these
pathogens is the main cause of periodontal tissue destruction and
alveolar bone loss.>® Occurrence and progression of periodontal
diseases can be caused by a lot of factors such as psychosocial factors.
The reason for this is that factors associated with mood such as
depression, anxiety and stress change the ways of living and habits of
the individuals and causes insufficient oral hygiene and also the present
psychological stress increases the cortisol level in time and leads to a
pro-inflammatory process causing periodontal destruction.”®

Stress is the emotional and physical reactions due to incidents that
individuals encounter such as family problems, financial issues, or
losing someone that is loved. Stress can be simply defined as the status
of difficulty and threat, therefore the mental stress perceived by the
individual due to environmental factors.”'" Psychological stress is a
condition that is faced by everyone and must be tackled. The stress felt
by the individual may develop and last short term and may also take a
long time.'>" Sometimes the anxiety that can’t be associated with a
stimulus mostly emerges when an undesirable situation is encountered
by the individual. Anxiety can be defined as an emotion that results
with an angry behaviour, concern or suffocation due to threat, stress or
fear perceived from incidents that are experienced.''> Anxiety may
cause symptoms such as dryness of the mouth, difficulty in breathing,
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shaking of the hands, nausea, cold, sweating or heart palpitation.'®'” Depression, which is affecting one’s life negatively, is a mood disturbance
showing symptoms such as experiencing the state of sadness for at least couple of weeks; not being able to enjoy old routines, eating problems,
feeling of worthlessness although symptoms may vary depending on each person, idea, and age.'®?' Family history, being exposed to bad
behaviour at an early age, stress factors experienced recently and metabolic and immune disorders are the potential risk factors for
depression.?

Stress, anxiety and depression are thought to originate from molecular and cellular anomalies such as genetic and environmental factors.
Chronic stress results in increasing the circulating proinflammatory cytokines and stimulating vascular inflammation. Stress, anxiety and
depression are known to decrease immune system function and cause chronic inflammation.?*? Since gingivitis and periodontitis are
inflammatory diseases progressing with the process of pathogen bacteria prevailing the immune system function,> mood factors have a
bidirectional relationship with the present microbiota in different places of the body??® and also many studies emphasise the importance of
psychosocial stress, anxiety and depression on periodontal diseases;?' the evaluation and comparison were done regarding the periodontal
status and mood factors of the individuals included in groups of patients that are periodontally healthy, patients with gingivitis and periodontitis,
Turkish validity and reliability were measured and one of the most important scales in the literature for measuring the psychological mood
factors of the individuals, Depression Anxiety and Stress Scale-21 (DASS-21) was used in our study.3234

Material and Methods

Our study was initiated with the permission of Mugla Sitki Kogman University, Medicine and Health Sciences Ethical Committee dated 28th May
2023, numbered 55. The patients who applied to Mugla Sitki Kogman University Dentistry Faculty for routine examination were informed about
the study and consent forms were taken from the participants. In the power analysis conducted before the study, the bidirectional Type 1 error
ratio (a) was accepted as 0.05 and 144 individuals were voluntarily included in the study having 0.8 power (1-a) influence quantity. Depression
Anxiety and Stress Scale-21 (DASS-21) was designed for the participants to fill out (Table 1). Depression, anxiety and stress status of the
participants were evaluated with the scale form involving 21 close-ended questions. It has a 4 point Likert scale that includes Scale 0 referring
to never, 1 referring to sometimes and occasionally, 2 referring to quite often, and 3 referring to always. In the scale, information about the
participant was gathered from 7 questions regarding depression, 7 questions regarding anxiety, and 7 questions regarding stress.

Table 1. Depression Anxiety and Stress Scale 21

18 1 2 3

| have had difficulty in relaxing. 0
| have realised dryness of the mouth. 0 1 2 3
3D | have realised | have not been able to experience any positive emotions. 0 1 2 3

| have had difficulty in breathing (for instance hyperventilation or feeling of

breathlessness although I have not done any physical exercise) & ! 2 g
5D | have had difficulty in taking the first step to initiate work. 0 1 2 3
6S | am prone to overreact. 0 1 2 3
Shakiness has occurred in my body (for instance in the hands). 0 1 2 3
88S | have felt that | have been using my neural energy too much. 0 1 2 3
| have felt anxious about situations that | may panic and make a fool of 0 1 > 3
myself.

10D | have had the feeling that | have no expectations. 0 1 2 3
18 | have felt that | have been provoked. 0 1 2 3
128 It has been difficult to relax and let go. 0 1 2 3
13D | have felt miserable and upset. 0 1 2 3
148 | have not been able to bear the things that keep me from my work. 0 1 2 3
15A | have felt being close to panicking. 0 1 2 3
16D Nothing has excited me. 0 1 2 3
17D | have felt worthless as an individual. 0 1 2 3
188 | have felt that | have been resentful. 0 1 2 3
19A | have felt my heartbeats even though there have been no physical exercise 0 1 > 3

(1 have felt that my heartbeats have accelerated and I have had palpitation)
20A | have felt scared without any particular reason. 0 1 2 3
21D | have had the feeling that life is meaningless. 0 1 2 3

Intraoral examination and radiographic examination of the participants were conducted. Gingival index (Gl), plaque index (Pl), pocket depth
(PD), clinical attachment level (CAL) and bleeding on probing (BOP) scores were recorded during intraoral examinations. According to intraoral
and radiographic examinations that were conducted, groups of ‘Periodontal Health’, ‘Gingivitis’ and ‘Periodontitis’ each of them including 48
individuals were created. These three groups were compared in terms of levels of depression, anxiety and stress.

The analyses were conducted using the IBM SPSS 20 statistical analysis program. Data were presented as mean, standard deviation, median,
minimum, maximum, percentage, and count. Normality of continuous variables was assessed using the Shapiro-Wilk test and the Kolmogorov-
Smirnov test. When the assumption of normal distribution was met for comparing continuous variables among more than two independent
groups, the ANOVA test was employed; if the assumption was not met, the Kruskal-Wallis test was used. Following the ANOVA test, post-hoc
tests were conducted using the Tukey test when variances were homogenous and the Tamhane’s T2 test when variances were not homogenous.
Post-hoc tests following the Kruskal-Wallis test were performed using the Kruskal-Wallis 1-way ANOVA (k samples) test. For comparisons between
categorical variables larger than 2x2, the Pearson chi-square test was used when the expected value was (>5), and the Fisher-Freeman-Halton
test was used when the expected value was (<5). When comparing two quantitative variables, the Pearson correlation was used if the normal
distribution assumption was met, and the Spearman correlation test was used if it was not met. A significance level of p<0.05 was considered.
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Results

144 individuals in total, involving 48 periodontal health, 48 gingivitis and
48 periodontitis were included in the study. 24 (%50) of the individuals

that are periodontally healthy are female and 24 (50%) of them are male, o 5.00 5.00
24 (50%) of the patients with gingivitis are female and 24 (%50) of them [ 5 l l
are male, and lastly 25 (%52.1) of the patients with periodontitis are . 1 i

female and 23 (%47.9) are male (Table 2). The age average of the 200 : i

individuals in periodontal health group is 32.02+3.78, the age average of
the patients in gingivitis group is 34.67+7.86 and the age average of the

2.00

patients in periodontitis group is 40.75+10.32 and a statistical and
meaningful difference was observed between groups (p<0.001) (Table 3). .

Table 2. Gender distribution by groups

Stress Depression Anxiety
- Gingivitis M Periodontitis M Periodontal Health
------ Graphic 2. The relationship between depression, anxiety and
— o4 —— . 2 —— stress and periodontal status
Gender 0.056 0.973 L. 3
Female 24 50.0% 25 52.1% 24 50.0% When mood factors and clinical periodontal parameters were
o analysed separately, a positive correlation was observed between
Table 3. Age distribution by groups depression, anxiety and stress levels and PI, GI, BOP, PD, CAL
_ e (p<0‘001) (Table 4)‘
Table 4. Correlations between mood factors and clinical
----- periodontal parameters
Gingivitis 34.67 33.00 23.00 57.00
r 1000 .320" 9" 0.148

When the relationship between the clinical periodontal parameters
regarding the three groups included in the study was evaluated, PI, GlI, Age p 0.000 0.001 0.00 0.000 0.000 0.012 0,077 0.003
BOP, PD, CAL scores of the individuals included in the periodontitis and
gingivitis groups were observed to be statistically and meaningfully higher
in comparison with the individuals that are periodontal health (p<0.001). r 1000 839" 830" 666" 643" 477" 345 500
Considering BOP and PI scores, the values were observed to be statistically

N 144 144 144 144 144 144 143 144 144

and meaningfully higher in the periodontitis group in comparison with the P WAL | (e | LRI | (R | 000 0-000 0.000
glnglVltls group (p<0001) (Graphic 1) N 144 144 144 144 144 143 144 144
r 1000 .839° 629" .638" 461" 360" 466"
Gl P 0.000 0.000 0.000 0.000 0.000 0.000
N 144 144 144 144 143 144 144
r 1000 .725° 698" 549" 4317 536"
BOP P 0.000 0.000 0.000 0.000 0.000
N 144 144 144 143 144 144
r 1000 .893"  .420" .316” 4017
PD P 0.000 0.000 0.000 0.000
N 144 144 143 144 144
Dt r 1000 413" 262" 349"
ozl : ’ ’
CAL P 0.000 0.002 0.000
= el - 2 N 144 143 144 144
Gingivitis M Periodontitis M Periodontal Health - -
r 1000 653 .648
(PI: Plaque Index, Gl: Gingival Index, BOP: Bleeding on Probing, PD: Pocket SlesSE e 0000 ey
Depth, CAL: Clinical Attachment Loss) . . . .
Graphic 1. The relationship between clinical periodontal parameters and . 1000 a30r
periodontal status
Depression  p 0.000
When depression, anxiety and stress levels among the groups were
N 144 144

analysed, values in the periodontitis and gingivitis groups were observed
to be statistically and meaningfully higher in comparison with the 5 1000
periodontally healthy group (p<0.001). These values were higher in the
periodontitis group in comparison with the gingivitis group, however this AEEY | B
difference was not statistical and meaningful (p>0.001) (Graphic 2). . am
*. Correlation is significant at the 0.05 level.
** Correlation is significant at the 0.01 level.
(PI: Plaque Index, Gl: Gingival Index, BOP: Bleeding on Probing,
PD: Pocket Depth, CAL: Clinical Attachment Loss)
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Discussion

Transition between periodontal health to periodontal disease is a
chronic complex inflammatory process being affected by a lot of
factors. The main reason for the development and progression of this
process if no precautions are taken is the role of microbial dental
plaque and immune system.3> Although gingivitis and periodontitis in
the following process are initiated with the increase in the number of
periodontopathogen bacteria in the dental plaque and paving the way
of damage along with host response in periodontal tissues; mood
factors such as depression, anxiety and stress can play a role in this
inflammatory process.?3¢ Behavioural and physiological mechanisms
lie between these mood factors and periodontal disease. Behavioural
factors that affect immune system and periodontal tissues negatively
such as smoking, alcohol consumption, insomnia and malnourishment
are commonly seen in individuals having high levels of depression,
anxiety and stress.>”3® Furthermore, bad oral hygiene causing gingival
inflammation and consumption of food that have high fat and sugar are
seen more in individuals who have high levels of these mood factors.
Another physiological process causing a relationship between
periodontal diseases and depression, anxiety and stress is the
alterations that these mood factors make on hypothalamus-hypophysis-
adrenal (HPA) axis. As a result of these alterations, colonisation of
periodontopathogen bacteria on oral tissues is facilitated and balance
is disrupted in the immune response with the proinflammatory
cytokines that systemically increase.**3 In addition, in studies which
the effect of stress and depression on periodontal status was examined,
it was indicated that biomarkers associated with the severity of
periodontal disease such as cortisol, dehydroepiandrosterone (DHEA)
and chromogranin A were observed to be higher in saliva and serum
samples of individuals having higher stress levels.*4

Assessment and evaluation of psychological situations such as
depression, anxiety and stress are issues that need to be taken into
consideration. They are mostly assessed using self-report scales such
as DASS-21 that we used in our study, however it should be kept in
mind that the individuals who provide information may misinform and
situation bias may occur. In this respect, it was specified that these
assessments involve important psychometric problems such as being
based on individual perception and subjective evaluation of the
individuals. 48

Along with self-report scales in the evaluation of mood factors,
physiological markers such as hormones and cytokines being in relation
with these factors can be used as to eliminate these problems.*%
However, it has been known that relationships between these
physiological markers and current psychological situations have some
limitations.>">2 In addition, these biomarkers are also affected by many
systemic and local factors.’*> Therefore, self-report scales that
significantly ensure validity and reliability are preferred in the
assessment of depression, anxiety and stress instead of neuro-
physiological assessments.’*> Considering these, an assessment
method that targets demonstrating these through self-report was
preferred in this study instead of physiological assessments.

Some studies analysing the relationship between depression and
periodontal diseases pointed out a positive correlation between
depression and periodontal disease.’”>¢ Similar to these studies,
depression level was found to be highest in patients with periodontitis
and the lowest in periodontally healthy individuals in the findings of
our study. Other studies conducted on this issue showed that there is
no significant relationship between periodontal disease and
depression.3*57:%8 The reason for this is that the nature of participants
and age range were associated in these studies. It was identified that
clinical periodontal parameter values that occurred in patients with
periodontitis being higher than periodontally healthy individuals is
because individuals in periodontitis group had a high age average and
they were exposed to dental plaque longer. In addition, it was
emphasised that the relationship between periodontal disease and
depression can be verified with further studies about individuals that
are exposed to depression longer.

The relationship between stress and periodontal diseases was analysed
in the conducted studies. It was stated in many studies that stress can
be a potential risk factor for periodontal diseases.***' Supporting these
studies, our study concluded that stress level was observed to be
highest in patients with periodontitis and the lowest in periodontally

healthy individuals. However, a relationship between stress and
periodontal disease could not be found in previous studies analysing
this relationship.*62%* The reason for this is that in these studies
there occurred no relationship between the current stress levels of
the individuals and inflammatory cytokines and DHEA and also the
questionnaires evaluating stress were not homogenous and standard.
It was thought that the results of this studies are related with
individuals having different psychological status when they
encounter negative living conditions and these emotional states
being described subjectively. Moreover, as a limiting factor in these
studies, it was emphasised that the number of the patients that were
studied were not enough to reach sufficient results.

In studies analysing the relationship between anxiety and periodontal
disease, a correlation was observed between these two
situations.3”:%5-¢8 |n parallel with these studies, it was observed in our
study that the degree of gingival inflammation and periodontal
disease increased with the increase in anxiety level. In studies
observing the opposite, error rates of self-report scales related with
anxiety and the need to have a more homogenous age range among
groups were mentioned. In addition, it was demonstrated that
instead of cross- sectional studies, longitudinal and prospective
studies including groups that are observed and analysed for a certain
amount of time are more appropriate to evaluate the relationship
between psychological situations such as anxiety and stress and
periodontal disease. %62

Within the limitations of our study, it can be stated that the study
design is a cross- sectional study, the responses given to the scale
that we used are subjective and education, financial income and
occupation status of the participants have not been evaluated.
Despite these limitations, our study provides insight in terms of the
relationship between mood factors such as depression, stress and
anxiety and periodontal status.

Conclusion

Depression, anxiety and stress levels were observed to be highest in
patients with periodontitis and the lowest in individuals that are
periodontally healthy. According to the results of our study, one may
say that there is a positive relationship between these mood factors
and periodontal disease. This situation may contribute to the
prevention and treatment of periodontal diseases. However, further
studies are needed for a better understanding of the relationship
between these psychological situations and periodontal diseases.
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ABSTRACT

Background: The aim of this study was to assess the microshear bond
strength(pSBS) of various adhesive systems on enamel surfaces prepared
using either an Er, Cr:YSGG laser or a conventional diamond bur.

Methods: Twenty-eight caries-free human molars were longitudinally
sectioned, resulting in 56 samples. Buccal or lingual surfaces were embedded
in acrylic blocks. Enamel surfaces were prepared using either an Er, Cr: YSGG
laser (Biolase Technologies, USA) or a traditional diamond bur (Diatech,
Switzerland), referencing the midline of each tooth. Laser treatment was
applied to the left side, while the right half underwent bur treatment. The
samples were randomly separated into four groups(n=14): [G1] Optibond FL
(Kerr, USA), a three-step etch-and-rinse adhesive; [G2] Clearfil SE
Bond(Kuraray,Japan), a two-step self-etch adhesive; [G3]Prime&Bond
Universal(Dentsply,USA),universal-adhesive/etch-and-rinse-mode; and
[G4]Prime&Bond Universal(Dentsply,USA),universal-adhesive/self-etch-
mode. Composite cylinders with a diameter of 0.8 mm (Harmonize, Kerr,
USA) were affixed to the center of both the laser-prepared and bur-prepared
regions of all specimens. The adhesive interface of one randomly chosen
representative from each group was analyzed using a Scanning Electron
Microscope(SEM). The remaining samples were subjected to pSBS testing.
Data were analyzed statistically using Two-Way ANOVA(p<0.05).

Results: Upon comparing the pSBS data for each adhesive system using both
laser and bur preparation processes, no statistically significant differences
were noted among the groups(p>0.05). Regardless of the preparation
modalities, the adhesive systems did not exhibit any statistically significant
differences(p>0.05). Furthermore, the correlation between various adhesive
systems and preparation techniques did not result in statistically significant
variations in pSBS values(p>0.05).

Conclusion: The measured pSBS values of the adhesive systems examined on
enamel surfaces prepared using either an Er, Cr:YSGG laser or a diamond bur
showed similarity.

Keywords: Laser preparation, Microshear bond strength, Scanning electron
microscopy, Universal adhesive.

0z
Amag: Bu calismanin amaci, Er, Cr: YSGG lazer veya geleneksel elmas frez

ile prepare edilen mineye farkli adeziv sistemlerin mikro-kesme baglanma
dayamklliginin (uKBD) degerlendirilmesidir.

Gere¢ ve Yontemler: 28 adet ciriiksiiz insan molar disi uzunlamasina
kesilerek 56 ornek elde edildi. Bu dislerin bukkal veya lingual yiizeyleri daha
sonra akrilik bloklarin icine gomuldi. Mine ylizeylerinin preparasyonunda
Er, Cr: YSGG lazer(Biolase Technologies, ABD) veya geleneksel elmas frez
kullanild1 ve her bir disin orta hatt1 referans noktasi olarak alindi. Mine
ylizeylerinin sol yars1 Er, Cr: YSGG lazerle, sag yansi ise geleneksel bir
elmas frez (Diatech, isvicre) kullanilarak prepare edildi. Ornekler rastgele
dort gruba ayrildi (n=14): [G1] U¢ asamali etch-and-rinse adeziv (Optibond
FL, Kerr, ABD), [G2] iki asamali self-etch adeziv (Clearfil SE Bond, Kuraray,
Japonya), [G3] Universal adeziv/Etch-and-rinse modu (Prime&Bond
Universal, Dentsply, ABD) ve [G4] Universal-adeziv/Self-etch modu
(Prime&Bond Universal, Dentsply, ABD). Orneklerde lazerle ve frezle
hazirlanan yiizeylerin merkezine 0,8 mm capinda kompozit silindirler
(Harmonize, Kerr, ABD) baglandi. Her gruptan rastgele secilen bir 6rnegin
adeziv ara yuzl, Taramali Elektron Mikroskobu (SEM) altinda incelendi.
Orneklerin geri kalan1 pKBD testine tabi tutuldu. Veriler, iki Yonlii ANOVA
kullamlarak degerlendirildi (p<0.05).

Bulgular: Her bir adeziv sistemin pKBD verileri, lazerle ve frezle prepare
etme yontemleri acisindan karsilastirildiginda gruplar arasinda anlamli bir
farkliik bulunmadi (p>0.05). Preparasyon metotlarindan bagimsiz olarak,
adeziv sistemler arasinda istatistiksel olarak anlamli bir fark gozlenmedi
(p>0.05). Farkli adeziv sistemlerinin farkli preparasyon yontemleriyle
etkilesimi, yKBD degerlerinde dnemli bir fark olusturmadi (p>0.05).

Sonug: Er, Cr: YSGG lazer veya elmas frez ile prepare edilen mine
ylizeylerine incelenen adeziv sistemler benzer uKBD degerleri gostermistir.

Anahtar Kelimeler: Lazer Preparasyonu, Mikro Kesme Baglanma
Dayanikliigi, Taramali Elektron Mikroskobu, Universal Adeziv

INTRODUCTION

In restorative dentistry, the increasing demand for methods that are less
invasive and more esthetically pleasing has led to the development of
innovative tools and materials, thereby enhancing patients’ comfort,
and improving the overall standard of dental care. The preparation
method is a crucial factor directly linked to patients’ acceptance and
the longevity of restorations.' Hence, new high-technology instruments,
such as lasers, have been suggested as alternative modalities to
conventional approaches. Among the many types of lasers, erbium lasers
have been used to cut dental hard tissues safely and effectively since
their approval by the FDA in 1997.2

Er,Cr:YSGG lasers (2780 nm) can efficiently prepare tooth tissues
without causing thermal damage due to their high absorption of
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wavelength in both hydroxyapatite and water.> Following tooth
preparation with Er,Cr:YSGG lasers, an irregular, rough, and clean
surface topography is observed, with no smear layer present.* In
addition to surface characteristics that may contribute to satisfactory
bonding strength, utilizing Er,Cr:YSGG lasers in tooth preparation offers
distinct advantages compared to traditional handpieces. These include
reduced vibration, limited or no requirement for local anesthesia, and
antibacterial properties.®

One of the main goals of modern dentistry is to restore lost tooth tissue
esthetically while also regaining function using reliable restorative
materials. Today, with the improvement of resin composites and
increasing patient demand for esthetics, the use of these materials in
daily dental practice is expanding. Although adhesive systems
accompanying composite resins have significantly improved in recent
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years, the resin-tooth interface remains a critical area for the success
of tooth-colored restorations.® Etch-and-rinse systems have been used
to achieve optimal bonding to tooth tissues, especially enamel, and
are still considered the gold standard. In the last decade, the use of
self-etch adhesives has gained popularity due to their ease of
application and a decreased incidence of postoperative sensitivity
when compared to etch-and-rinse adhesives.” Recently, universal
adhesives or multimode adhesives have been introduced as the latest
addition to the one-step self-etch adhesive family.® ° These adhesives
can be used with total or selective acid etching or in self-etch mode,
making them suitable for every restoration procedure.

It is known that laser irradiation can enhance the bond strength to
enamel by increasing the mineral content, removing the smear layer,
and creating an irregular surface ideal for bonding.'" 2 Additionally,
some studies have shown that the bond strength between tooth tissues
and resin composites might increase due to the enhancement in
micromechanical retention.' ' However, there is limited data
regarding the interaction between universal adhesives and laser-
prepared enamel. The objective of the present study was to assess
the microshear bond strength (uSBS) of several adhesive procedures
on enamel surfaces produced using either conventional bur techniques
or the Er, Cr: YSGG laser. The null hypotheses tested were:

1) No difference would exist between the pSBS of the conventional
bur preparation and the Er, Cr: YSGG laser preparation methods.

2) No variation would be found in the pSBS across the adhesive
systems being tested.

MATERIAL AND METHODS

Approval to conduct the study ethically was granted by the
University’s Local Ethics Committee (2021/13- 06).

Sample Size Calculation

The calculation of the sample size was performed using G*Power,
version 3.1 (Heinrich-Heine Dusseldorf University, Dusseldorf,
Germany), with 80% power, a 95% confidence interval, and an effect
size of 0.32. For this study, a minimum of 14 samples per group was
required for the sample size."

Sample Preparation

The flow chart of the study is presented in Figure 1. Twenty-eight
freshly extracted human molar teeth without caries were used. Any
soft tissue and debris adhering to the tooth surfaces were removed
using manual instruments. The teeth were disinfected by immersing
them in a 0.5% chloramine T solution at 4°C for a week. Afterward,
the samples were kept in distilled water until they were required for
further use. Subsequently, the teeth were examined under a
stereomicroscope for any signs of cracks in the enamel, caries, or
restorations.

The teeth were then divided mesiodistally under water cooling with a
double-sided diamond disc (Finzler, Schrock & Kimmel GmbH,
Germany), obtaining two sections (lingual and buccal), and both
sections were mounted on self-curing acrylic resin with their buccal
or lingual surfaces facing upwards. Once embedded, the teeth were
ground using 320-grit carbide polishing papers, with the process
carried out under water cooling (n=56).

Human molar teeth (n=28)

Division mesiodistally into two sections.
(lingual and buccal)

Molar enamel (n=56)

}

Bur preparation (n=56)
(Right half of enamel)

Laser preparation (n=56)
(Left half of enamel)

G1- Three-Step Etch-and-Rinse Adhesive (n=14) G1- Three-Step Etch-and-Rinse Adhesive (n=14)

G2- Two-Step Self-Etch Adhesive (n=14) G2- Twe-Step Self-Etch Adhesive (n=14)
'G3- Universal Adhesive/Eich-and-Rinse Mode (n=14) 'G3- Universal Adhesive/Eich-and-Rinse Mode (n=14)

G- Universal Adnesive/Self-Etch Mode: (n=14)

I

LED light-curing (10 sec)

!

Resin composite

G- Universal Adnesive/Self-Etch Mode: (n=14)

l LED light curing (20 sec)

pSBS

Figure 1. Flow chart of the study
Tooth preparation

Using the midline of each tooth as a reference, the left halves of the
samples were prepared with an Er, Cr: YSGG laser, while the right
halves were prepared using a conventional diamond bur. In the laser
group, the samples were prepared using an Er, Cr: YSGG laser (Biolase
Millennium II; Biolase Technologies, San Clemente, CA, USA),
employing a Waterlase MD TURBO handpiece. This was combined with
an MX5 fiber tip in focus mode, positioned at a distance of 3-5 mm
from the target tissue, and produced a spot diameter of 500 pm." The
preparations for the laser group were conducted in a sweeping motion,
adhering to the manufacturer's specifications, with settings at 5 W, 20
Hz, 140 ps, 60% water, and 70% air." In the bur group, a cylindrical
diamond fissure bur with standard grit size (Diatech, Heerbrugg,
Switzerland) was used, connected to a high-speed handpiece, and
cooled with water. After every 5 preparations, the bur was exchanged
for a new one, each possessing a head diameter of 1 mm and a head
length of 6 mm (Figure 2).

e

Figure 2. A) Image of the enamel surface prepared with the Er, Cr:
YSGG laser and bur, B) Preparation of the enamel surface with the
Er, Cr: YSGG laser, C) Application of the uSBS test.

Adhesive Applications

Table 1 illustrates the materials utilized in this study. The laser- and
bur-prepared samples were then subdivided into four groups, and one
of the following adhesives was applied to both laser- and bur-prepared
halves as follows:
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Table 1. Materials used in the study.

Primer: 10-MDP, HEMA, hydrophilic
dimethacrylate, di-camphorquinone, N,N-
diethanol-p-toluidine, water.

Bond: 10-MDP, Bis-GMA, HEMA, hydrophobic
dimethacrylate, dicamphorquinone, N,N-
diethanol-ptoluidine, silanated colloidal silica

Kuraray Medical Inc., Tokyo,

CLEARFIL SE BOND
Japan

Mono-, Di- And Trimethacrylate Resins, Penta,

Diketone, Stabilizers, Organic Phosphine Oxide,

Cetylamine Hydrofluoride, Acetone, Water, And
Selfcure Activator

PRIME&BOND

Dentsply Sirona, York, PA,
UNIVERSAI USA

Etching: 37.5% phosphoric acid.
Primer: HEMA, 2-[2-(methacryloyloxy)
ethoxycarbonyl] benzoic acid, GPDM, ethanol,
water, photoinitiator
Bond: HEMA, 3-trimethoxysilylpropyl
methacrylate, 2-hydroxy-1,3-propanediyl
bismethacrylate, alkali fluorosilicates (Na),
photoinitiator.

OPTIBOND FL Kerr Corp., Orange, CA, USA

2,2"-ethylenedioxydiethyl dimethacrylate, 3-
trimethoxysilylpropyl methacrylate, Poly(oxy-1,2
ethanediyl), a,a’-[(1- methylethylidene)di-4,1-
phenylene]bis[w-[(2- methyl-1-oxo-2-propen-1-
yhoxyl.

HARMONIZE Kerr Corp., Orange, CA, USA

Abbreviations: MDP, Methacryloyloxydecy! dihydrogen phosphate; HEMA, Hydroxyethyl methacrylate; Bis-GMA,
Bisphenol A-Glycidyl Dimethacrylate; PENTA, dipentaerythritol penta acrylate monophosphate; GPDM, glycerol
phosphate dimethacrylate.

G1- Three-Step Etch-and-Rinse Adhesive: The enamel surfaces were
etched with an etchant containing orthophosphoric acid at a ratio of
37.5% (Gel Etchant, Kerr Corp., Orange, CA, USA) for 15 s, rinsed with
water for 15 s, and air-dried. Optibond FL primer (Kerr Corp., Orange,
CA, USA) was administered to the enamel surfaces using a slight
scrubbing motion for 15 s and air-dried for 5 s. The Optibond FL
adhesive (Kerr Corp., Orange, CA, USA) was gently spread using slight
scrubbing motions for 15 s and then thinned with a gentle burst of air.
A cordless curing light with an output of over 1200mW/cm? (Henry
Schein, HS-LED Light 1200, NY, USA) was used to cure the bonding
agent for a duration of 10 s in standard curing mode.

G2- Two-Step Self-Etch Adhesive: Clearfil SE primer (Kuraray, Tokyo,
Japan) was applied to the enamel surfaces using a disposable
applicator brush and left for 20 s. After 20 s, the evaporation of
volatile ingredients was ensured by a mild air blow. Once the Clearfil
SE bond (Kuraray, Tokyo, Japan) was applied to the surfaces, a uniform
bond layer was achieved by directing a gentle stream of air over it.
The bond was then cured with a light-curing device for a period of 10
s.

G3- Universal Adhesive/Etch-and-Rinse Mode: The enamel surfaces
were conditioned using 34% phosphoric acid (Caulk tooth conditioner
gel, Dentsply Sirona, York, PA, USA) for 15 s, rinsed for 15 s, and air-
dried. Prime&Bond Universal (Dentsply Sirona, York, PA, USA) was
applied to the surfaces with a rubbing motion for 20 s using a
disposable brush. The excess solvent was removed by a gentle air
stream for 5 s, and the adhesive layer was light-cured using a curing
light.

G4- Universal Adhesive/Self-Etch Mode: Prime&Bond Universal was
applied to the surfaces with a rubbing motion for 20 s using a
disposable brush. The adhesive layer was then air-dried to remove the
excess solvent for 5 s and light-cured using a curing light.

Specimen preparation and pSBS testing

Cylindrical translucent molds (Tygon tubing, Akron, OH, USA) with a
height of 2 mm and an inner diameter of 0.8 mm were prepared.'® The
molds were filled with composite resin (Harmonize, Kerr Corp.,
Orange, CA, USA) using a condenser and then placed on both laser- and
bur-prepared sides of all specimens. After positioning, the molds were
light cured from the top surface using an LED light curing device for 20
s. All samples were immersed in water at 37°C for 24 hours.
Representative samples from each group had their adhesive interfaces
inspected under a Scanning Electron Microscope (SEM) (Tescan Gaia 3,
Brno, Czech Republic) at 2000x magnification. Following the removal
of the tubes using a scalpel, the puSBS testing (LR50K, Lloyd Instruments

Ltd., Fareham, Hants, UK) was carried out. The shear load was
administered at the adhesive interface, and it was applied at a
crosshead speed of 1Tmm/s until failure was observed. The bond
strength was quantified in megapascals (MPa) by calculating the ratio
between the fracture load and the bonding area."” The failure types
of the samples were analyzed using a stereomicroscope at a
magnification of 10x. Each failure was classified as adhesive (at the
adhesive-enamel interface), cohesive (within the composite resin or
enamel), or mixed (involving both adhesive and cohesive
characteristics).

The data underwent evaluation through a Two-Way Analysis of
Variance (ANOVA) with a significance level set at p<0.05 (IBM SPSS
ver. 23.0, SPSS Inc., Chicago, IL, USA).

RESULTS

Pre-test failures were observed in one sample each in the Laser-G1,
Bur-G1, Laser-G2, Bur-G2, and Laser-G4 groups, and in two samples
in the Bur-G4 group. There was no discernible difference among the
groups when comparing the pSBS data of each adhesive system in
terms of the laser and bur preparation processes (p>0.05). However,
all groups except G4 showed higher pSBS values in bur-prepared
samples, whereas in G4, laser-prepared samples exhibited higher
USBS (p>0.05). Regardless of the preparation methods, no statistically
meaningful variations were seen between the adhesive systems
(p>0.05). However, the greatest pSBS values were found in G2,
followed by G3, G1, and G4, respectively, in bur-prepared samples.
In laser-prepared samples, the highest uSBS values were seen in G3,
followed by G2, G1, and G4, respectively. The interaction of different
adhesive systems with different preparation methods did not result
in a significant difference in pSBS values (p>0.05) (Table 2).

Table 2. Mean and standart deviations pSBS values (MPa) of all
groups.

G

1 a a
(ETCH-AND-RINSE) 14.29  6.37 A 1357 +5.81° 0883
G2

(SELF-ETCH) 15.86 + 7.80 %

14.68 + 5.30 & 0.904

(UNIVERSAL
ADHESIVE/ETCH-AND-
RINSE MODE)

G4

15.22 £8.01 4 15.10 £7.03 B¢ 1.000

(UNIVERSAL
ADHESIVE/SELF ETCH
MODE)
Two-Way ANOVA
Different lowercase in the same row indicates significant difference.
Different capital letters within the same column indicates significant differences.

10.59 + 6.69 A 12.57+ 4.83 B4 0.203

*p<0.05

According to the failure type analysis, adhesive failure was
predominantly noted in the G1-bur group, while cohesive failures
were mostly identified in the G2-bur group (p<0.05). In the laser
groups, adhesive failures were predominant, except in G3-Laser,
which revealed adhesive and mixed failures equally (p>0.05) (Table
3).

Table 3. Distribution of the failure modes

G1-Bur I
G1l-Laser I

G2-Bur IS
G2-Laser I

G3-Bur I
G3-Laser IS

G4-Bur I
G4-Laser I

0% 20% 40% 60% 80% 100%
B Adhesive Mix Cohesive
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SEM evaluations showed that the G1-Bur group exhibited an intact
adhesive interface without any gap formation between the restoration
and the prepared surface, whereas the G1-laser group showed
significant gap formation between the surface and the restoration.
Both laser- and bur-prepared samples in G2 and G3 exhibited an intact
adhesive interface without any gaps between the prepared surface and
the material. However, crack lines were observed within the enamel
tissue in laser-prepared samples. In G4, bur-prepared specimens
showed continuous integrity between the prepared surface and
restorative material, whereas laser-prepared samples showed distinct
spacing between the restoration and prepared surface (Figure 3).

SEMMV:25KV | WO: 1276 mm SEM HV: 25 KV
View feid: 104 pm Det: sE 20

EM MAG: 200 kx _Date(midly): 0402119

WD: 1326 mm

SEMMV:25KV | WD: 1343 mm SEMHV:25KV | WD:1370mm

SEM HV: 25KV SEMHV: 25KV
View fleid: 105 pm

SEM MAG: 1.99 kx _Date(midly): 04/02/19

‘GAIA3 TESCAN WD: 15.37 mm
[

WD: 14.96 mm

Figure 3. SEM images of laser- and bur-prepared enamel and the
interface with different adhesive systems. Subsurface enamel cracks
were observed in all laser-prepared groups (orange arrows). In groups

G1 and G4, distinct spacing between the enamel and adhesive was
evident (black arrows). In all bur-prepared groups, a typical
honeycomb pattern created by phosphoric acid etching was observed.

A: G1 (Etch-and-rinse)-Bur, B: G1 (Etch-and-rinse)-Laser, C: G2 (Self-
etch)-Bur, D: G2 (Self-etch)-Laser, E: G3 (Universal Adhesive/Etch-
and-rinse mode)-Bur, F: G3 (Universal adhesive/Etch-and-rinse
mode)-Laser, G: G4 (Universal adhesive/Self-etch mode)-Bur, H: G4
(Universal adhesive/Self-etch mode)-Laser.

DISCUSSION

The success of a composite resin restoration hinges on the bonding
strength it achieves with the tooth's hard tissues. The stresses that
may result in failure at the restoration interface are mainly shear and
tensile stresses caused by horizontal or vertical forces generated
during the mastication process.'® Therefore, the ability to resist shear
stresses has a vital impact on the retention of an adhesive
restoration.'® The pSBS test can be defined as a SBS test with a
bonded cross-sectional area of 1 mm? or less.” The pSBS test has
recently become popular for obtaining multiple specimens per tooth
compared to the macroshear bond strength test.?’ Based on these
findings, the current study sought to determine the pSBS of a
universal adhesive in comparison to a gold standard two-step self-
etch adhesive system and a gold standard three-step etch-and-rinse
adhesive to determine the best adhesive strategy for laser-prepared
enamel.

The use of lasers in operative dentistry has been widely researched
since their introduction to dental practice, owing to their ability to
reduce sensitivity and preserve sound tissues.?’?* Based on the
authors’ knowledge, there is not much data available regarding the
uSBS of various adhesives to laser-prepared enamel. Likewise, the
performance of universal adhesives on laser-prepared enamel is
partially unknown, leading to the need for further studies on this
subject. Therefore, in this study, the pSBS of different adhesive
systems used with different strategies on enamel prepared
conventionally or with a laser was evaluated. In previous studies, the
laser preparation method was shown to create longitudinal exposure
of enamel rods and microcracks throughout the laser-irradiated
enamel area, which was interpreted as a possible cause for weak
bonding.?" 2 In an in vitro study,? it was noted that the restorations
prepared with a bur demonstrated enhanced marginal adaptations
when contrasted with those prepared using laser techniques. In a
study carried out by Cardoso et al.,?' the impact of the Er,Cr:YSGG
laser on the microtensile bond strength of four distinct adhesives to
enamel was examined. Their findings revealed that all the adhesives,
except for Clearfill S3, demonstrated reduced bond strengths when
utilized on enamel treated with the laser.?' According to Anton et
al.,”¢ the group prepared with a bur using the selective-etch
technique demonstrated superior marginal adaptation compared to
both the self-etch group prepared with an Er:YAG laser and the
selective-etch group prepared with a CO2 laser. However, another
study' reported that different preparation techniques did not
influence the durability of restorations and achieved similar clinical
success. Heyder et al.?”’ found that the optimal marginal integrity and
minimal marginal discoloration in fillings were achieved when laser
preparation was supplemented with additional acid conditioning. In
the present investigation, it was shown that there were no
statistically meaningful disparities among the pSBS values of the
specimens prepared either using Er,Cr:YSGG laser or conventional
diamond bur. Therefore, the first null hypothesis had to be accepted.
Some of the adhesives used in Cardoso et al.’s*' study were also used
in the present study (Optibond FL and Clearfil SE), and although they
reported significantly lower bond strength values with laser-prepared
groups, no significant differences were observed in this study. Shakya
et al.®® demonstrated that utilizing an Er:YAG laser for cavity
preparation leads to diminished SBS to adhesive restorative materials
compared to the usage of conventional burs. Similarly, Dunn et al.?
also demonstrated in their study that laser-prepared specimens
presented lower SBS values than bur-prepared specimens. In this
study, although the differences between the preparation methods
were not significant, bur-prepared groups (except for the universal
adhesive used in self-etch mode) demonstrated greater mean pSBS
values. Therefore, it may be speculated that, with larger groups, a
significant difference might have been observed between bur- and
laser-prepared samples.

In a study conducted in vitro comparing the SBS of enamel prepared
with either a bur or Er,Cr:YSGG laser, it was found that the laser-
prepared and acid-etched samples exhibited higher SBS values than
the bur-prepared and acid-etched samples; however, the difference
was not significant.’® These findings align with the results of the
present study, where no statistically significant differences were
observed between the preparation methods in terms of pSBS,
although the bur-prepared groups did show higher pSBS values. In the
present study, a power output of 5 W was employed for the
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preparation process, whereas the aforementioned study utilized a
power output of 4 W. This difference in power output could lead to
distinct variations in tooth tissues. Furthermore, another study
reported that laser preparation with lower power outputs, when
combined with higher frequencies, resulted in higher immediate
enamel SBS.3'! This finding may help to explain the differences between
the outcomes of the two studies.

In a previous in vitro study, it was noted that the combination of the
acid etching procedure with either laser or bur preparation methods
did not yield a statistically significant change in SBS values®. The
findings align with the outcomes of this research. In the current
investigation, while the observed difference was not statistically
significant, it was noted that laser-prepared samples exhibited reduced
bond strength in groups G1, G2, and G3; however, in group G4, the
laser-prepared samples demonstrated stronger bond strength. In
another in vitro study, it was similarly observed that using an Er:YAG
laser for irradiation could potentially increase the bond strength
between an all-in-one adhesive and enamel.®** The etch-and-rinse
technique is often considered the most effective method for achieving
optimal bond strength to enamel.?* Previous research has suggested
that laser irradiation could be a viable alternative to the traditional
acid etching technique. > 3¢ Within the framework of the current study,
the utilization of laser preparation in conjunction with a universal
adhesive applied in self-etch mode appears to have positively
influenced the enamel bond strength. This could account for the higher
mean WSBS values observed with the laser-prepared samples in Group
4.

It is known that achieving an adequate bond strength requires the
elimination of the smear layer or the preference for adhesives capable
of penetrating beyond it. Self-etch systems can include various acidic
primers that modify, solubilize, or disrupt the smear layer, thereby
obtaining a clinically acceptable bond strength. However, mild self-
etch adhesives can benefit from the absence of the smear layer due to
their weak acidity.?' Cardoso et al.?' reported that Clearfill S3, a
universal adhesive with a similar combination to Prime&Bond
Universal, exhibits higher SBS when used with the laser preparation
method, in line with the findings of the current research. Similarly,
another mild self-etch adhesive, Clearfil SE bond, exhibited lower SBS
values with the laser preparation method, also in line with the present
study. The reason for this dilemma might be that Clearfil SE is a two-
step self-etch adhesive, and the additional primer step might have had
an adverse effect on bonding to laser-irradiated enamel.

Ansari et al.3 revealed that re-etching with phosphoric acid following
Er,Cr:YSGG laser preparation is advisable to achieve a sufficient bond
strength. Conversely, Tirkmen et al.*® indicated that the Er,Cr:YSGG
laser provides superior surface etching than phosphoric acid. In this
study, phosphoric acid etching was conducted using etch-and-rinse
modes to standardize the conditions, except for the preparation
methods.

In the present study, regardless of the preparation methods, no
substantial variations were seen among the uSBS of the different
adhesives and the application modes. Accordingly, the second null
hypothesis was also confirmed. Despite the insignificant difference,
the highest mean pSBS values were observed in G2, followed by G3,
G1, and G4, respectively, in the bur-prepared groups, and in the laser-
prepared groups, the greatest mean pSBS values were noted in G3,
followed by G2, G1, and G4, respectively.

Universal adhesives have been shown to exhibit suboptimal
performance on enamel when utilized in self-etch mode, leading to
inferior marginal adaptation and discoloration.” Thus, they are
recommended to be used in selective etch mode on enamel.
Accordingly, in the present study, both laser- and bur-prepared groups
showed lower bond strength values with the application of the
universal adhesive in self-etch mode. Peumans et al.* revealed in their
systematic review that two-step self-etch and three-step etch-and-
rinse adhesives both promote dependable clinical performances,
whereas one-step self-etch adhesives demonstrate insufficient clinical
performances. In this study, two-step self-etch, three-step etch-and-
rinse, and universal adhesive performed with etch-and-rinse mode all
showed similar pSBS values.

Earlier studies have indicated that employing an Er,Cr:YSGG laser for
enamel preparation results in a smear-free and retentive surface,

which is favorable for bonding.?> 2 AlQussie et al.** observed that
while higher gap formation occurred on the dentin surface prepared
with a laser, there was no meaningful distinction in gap formation
between laser and bur preparation on the enamel surface. However,
Martinez-Insua et al.* stated that laser preparation on enamel
negatively impacted SBS, creating “extensive subsurface fissuring”.
They observed deep vertical and shallow horizontal fissures from the
surface in SEM evaluations, akin to the recent study. In accordance
with the present study’s findings, micro-crack formation on the laser-

irradiated tooth tissues has been broadly reported in the literature.?"
24, 45-48

The universal adhesive utilized in the current study, Prime&Bond
Universal, contains MDP and Penta, and it also incorporates a novel
technology known as “Active Guard”. Allegedly, this technology
reinforces the adhesive interface against water contamination while
imparting low viscosity characteristics to the adhesive, allowing it to
form a thin film layer. Due to the adhesive’s low viscosity, the
authors hypothesized that it would achieve a more durable bond by
penetrating deeply into the enamel defects created by the laser.
Consequently, in this research, when this adhesive was utilized in the
etch-and-rinse mode on laser-prepared samples, it exhibited the
highest mean pSBS values among all the adhesive systems. Similarly,
when used in self-etch mode, laser-prepared samples demonstrated
higher pSBS values than bur-prepared samples. While these findings
might be beneficial, additional universal adhesive systems with
varying pH values and compositions should be evaluated to gain a
more accurate understanding of the most advantageous adhesive
system to be used with laser preparation methods.

Although laser preparation offers benefits, it is crucial to analyze the
impact of the parameters used and their effects on the tissue, as well
as the interaction between the tissue and the material. Although no
statistically significant variations were detected in the present study,
laser-prepared samples in most of the groups exhibited lower uSBS
values, indicating the necessity for additional investigations with
increased sample sizes to fully comprehend the interaction between
laser-irradiated enamel and different adhesives.

This study has certain limitations, including a limited number of
specimens and adhesives examined, along with the lack of utilization
of diverse parameters for laser preparation, which should be
acknowledged when interpreting the findings. Additionally, no aging
procedures were performed in this study, so the results provide
information about the immediate performance of the laser on the
enamel surface rather than long-term effects. Future studies should
consider incorporating aging processes to evaluate the durability and
long-term performance of adhesive systems on bur- and laser-
prepared enamel. It may also be advisable to evaluate numerous
adhesives with diverse chemical properties and compositions on
tooth tissues prepared with various laser parameters, employing a
range of testing methodologies.

CONCLUSION

In conclusion, all the tested adhesives showed similar pSBS values
regardless of the preparation methods, and both preparation
methods presented similar pSBS values irrespective of the adhesive
resins used. However, it appears that laser preparation damages the
enamel tissue, creating subsurface cracks, which might lead to
decreased bond strength.

Clinical Significance: All adhesive systems and strategies exhibited
similar bond strength values in laser- and bur-prepared enamel
surfaces. It might be beneficial to use the laser preparation method,
especially in circumstances where universal adhesives must be used
in self-etch mode on enamel.
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Amag: Sarkopeni; fiziksel yetersizlik, dusiik yasam kalitesi ve 6lim gibi kot
sonucglara yol acabilen, ilerleyici kas kiitlesi ve kas kuvvet kaybi ile
karakterize bir sendrom olarak tammlanir. Calismada, goriilme siklig1 yasla

artis gosteren sarkopenik durumlarin agiz saghigi lzerindeki etkisinin
degerlendirilmesi amaclandi.

Gereg¢ ve Yontemler: Ocak 2021-Ocak 2022 tarihleri arasinda ydriitilen
calismaya yaslan 66-103 arasinda degisen 27’si kadin (%69,2) 39 olgu (olasi
sarkopeni 9 kisi, sarkopeni 8 kisi, kontrol 22 kisi) dahil edildi. Sarkopeni
EWGSOP2 kriterlerine gore tammlandi. Bolgesel degerlendirmelerde el
kavrama giicl kesim noktalan erkeklerde 32 kg, kadinlarda ise 22 kg olarak
alindi. Tim olgularnn agiz ici degerlendirmeleri (agiz agma miktari, protez
kullanim durumlan ve cgesitleri) dis hekimi tarafindan kaydedildi. Agiz sagligi
algist icin Yashi Agiz Sagligi Tanilama indeksi (YASTI) kullanildi.

Bulgular: Tim olgularda agiz agma miktar1 normal degerlerde olup kontrol
grubunun agiz agma miktar1 sarkopeni grubundan daha yiiksek kaydedildi
(p=0.013). Sekiz olgu haric¢ her olgu protez kullanirken protez kullanmayan
bir olgunun alt iist tam protez gereksinimi vardi. YASTI degeri sadece bes
olguda ‘yiilksek’ olarak degerlendirirken sarkopeni ve YASTI arasinda iliski
istatiksel olarak anlamsiz bulundu ( p=0,05).

Sonug: Sarkopeni gruplarinda yer alan bireylerin agiz agma miktarlarimin
kontrol grubuna daha diisik oldugu belirlendi. Bu durum sarkopenik
bireylerin beslenme islevlerinin ve genel saglik durumlarimin olumsuz yonde
etkilenebilecegini disiindiirmektedir. Sarkopeni ile YASTI arasinda anlamli
bir iliski bulunmamasi, yaslilarda agiz sagligi degerlendirmesi icin daha
kapsamli araglara ihtiyac duyuldugunu gdstermektedir. Ayrica calisma
sonuclari, sarkopeni ve agiz sagligi arasindaki potansiyel iliskinin 6rneklem
hacmi genis calismalarla arastinlmas1 gerekliliginin  ©nemini  de
vurgulamaktadir.

Anahtar Kelimeler: Yasli, Sarkopeni, Agiz Sagligi

ABSTRACT

Background: Sarcopenia is defined as a syndrome characterized by
progressive loss of muscle mass and muscle strength, which can lead to
adverse outcomes such as physical impairment, low quality of life and even
mortality. The aim of this study was to assess the impact of sarcopenic
conditions on oral health.

Methods: The study was conducted between January 2021 and January
2022, and included 39 patients (9 with probable sarcopenia, 8 with
sarcopenia, 22 healthy controls) aged between 66 and 103 years old,
consisting of 27 females (69.2%). Sarcopenia was defined according to the
EWGSOP2 criteria. In regional evaluations, the cut-off points for handgrip
strength were set at 32 kg for males and 22 kg for females. The intraoral
evaluations (amount of mouth opening, type of prosthesis used) of all
patients were established and recorded by one dentist. The Geriatric Oral
Health Assessment Index (GOHAI) was utilized for intraoral perception
assessment.

Results: In all cases, the amount of mouth opening was within normal
limits, and the amount mouth opening in the control group was recorded to
be higher than that of the sarcopenia group (p=0.013). Eight cases (one
case was totally edentulous) were without denture, while the remaining
cases were using dentures. GOHAI value was considered 'high’ in only five
cases, the relationship between sarcopenia and GOHAI was found to be
statistically insignificant (p=0.05).

Conclusion: It was observed that individuals with sarcopenia had a lower
mouth opening capacity compared to those without sarcopenia. This finding
suggests that oral and jaw functions are impaired in sarcopenic individuals,
which could potentially have adverse effects on their nutrition and overall
health status. Also, the lack of a significant relationship between
sarcopenia and GOHAI suggests the need for more comprehensive tools for
assessing oral health in the elderly. These findings highlight the potential
relationship between sarcopenia and oral health, underscoring the
importance of further research in this area.

Keywords: Elderly, Sarcopenia, Oral Health

1. GiRiS

iskelet kas kiitlesi ve kas giicii kaybimin neden oldugu fiziksel
aktivitelerde sinmrlanma temelinde agiz islevlerinde azalmanin

Avrupa Yaslilarda Sarkopeni Calisma Grubu (EWGSOP) sarkopeniyi, saglik
tizerine olumsuz etkileri olan ilerleyici iskelet kas kiitlesi ve kas giicii
kaybiyla karakterize yas ile iligkili sendrom olarak tanimlamaktadir.'
Yayginlig1 popiilasyonlar arasinda farkliliklar gostermekle birlikte 65 yas
Ustil bireylerde sarkopeni goriilme orani %5-50 olarak rapor edilmektedir.
Yasamin yedinci on yilinda %5-13 olan goriilme orani seksen yasa
gelindiginde %11-50’ye kadar artabilir.Z Ayrica, 2050 yilina gelindiginde
500 milyondan fazla yasli insan etkileyecegi tahmin edilmektedir.?

degerlendirildigi calismalar da artmaktadir. Sarkopenik hastalarda, dil
basta olmak lzere agiz bolgesindeki kaslarda giicsiizlik, yutma
fonksiyonunda azalma ve yutma giicligi ile karakterize durum ‘Oral
Sarkopeni’ olarak isimlendirilmekte olup agiz islevlerinde azalmaya
bagli gelisebilecek istenmeyen durumlarin (yetersiz beslenme, disfaji,
aspirasyon pnomonisi, bogulma, 6liim vb.) oniine gecebilmek icin yash
kisilerde agiz islevlerinin degerlendirilmesi ve Onlenmesi Gnem
kazanmaktadir. +°
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Agiz sagliginin degerlendirilmesinde klinik gostergeler tek basina
yeterli degildir. Saglik ve hastaliga ek olarak, agiz saglig, iyilik halinin
fiziksel, psikolojik ve sosyal yonlerine iliskin degerlendirmeleri de
icerir. Bir bireyin uyum kapasitesi, agiz sagligiyla iliskili yasam kalitesi
algisim etkiler. Agiz sagligiyla iliskili yasam kalitesi degerlendirmek
icin Agiz Saglig Etki Profili, Ginliik Performanslar Uzerindeki Agiz
Etkileri ve Yash Agiz Saghgi Tamlandirma indeksi (YASTI) gibi
endeksler kullanilmaktadir.®

Oral sarkopeni kapsaminda, dilin kas kiitlesi, kas glici ve motor
fonksiyonunun incelendigi calismalar’8, sarkopeninin yaratabilecegi
beslenme sorunlarinin degerlendirildigi (beslenme risk
degerlendirmesi) calismalar® ve sarkopeniyi etkileyebilecek dis sayisi,
okliizal destek, periodontal durum, okliizal kuvvet, cigneme gibi cok
cesitli oral faktorlerin degerlendirildigi calismalarin'®son on yilda artis
gosterdigi goriilmektedir. Bununla birlikte yas alan sarkopenik

bireylerde agiz sagliginin degerlendirildigi calismalara
rastlanmamistir.

Calismada, yas alan sarkopenik bireylerin agiz ici protez
kullanimlarina iliskin bilgiler 15181Inda  agiz sagliklarina bakis

degerlendirilmesi amagclandi.
2. GEREC VE YONTEMLER
2.1. Klinik Degerlendirme

Ocak 2021-Ocak 2022 tarihleri arasinda Ege Universitesi Tip Fakiiltesi
Dahiliye Klinigine basvuran altmis bes yas ustl, cene bolgesinde
cerrahi operasyon veya travma oykiisi olmayan veya cene bolgesini
etkileyebilecek noromdskiler hastalik tamst almayan 43 kisi,
sarkopeni ve olasi sarkopeni on tanisi ile degerlendirildi. Tetkikler
sonrasi 9 kisi sarkopeni, 11 kisi olasi sarkopeni tanisi alirken, 23 kisi
normal olarak kaydedildi. Tiim olgular agiz ici degerlendirmeleri icin
dis hekimligi fakiltesine yonlendirildi. Normal olarak degerlendirilen
kisiler kontrol grubu olarak kabul edildi. Dort (1 kontrol, 3 olas
sarkopeni) hasta dis hekimliginde vyapilan degerlendirmelere
katilmadi. Degerlendirmeye gelen 39 hasta calismaya dahil edildi.

Sarkopeni durumunu belirlemek icin katiimcilanin kavrama giicu,
yurime hizi ve apendikiiler iskelet kasi kiitlesi olciildi. Sarkopeni,
dusuk iskelet kasi kiitlesi ve dusuk kas glici veya dusuk fiziksel
performans parametreleri ile tanilandinlirken, sadece dusik kas
kuvveti varligi olasi sarkopeni olarak degerlendirildi."" Kas kuvveti
Takei T.K.K. 5401 dijital el dinamometresi (Takei Scientific
Instruments Co. Ltd, Tokyo, Japan) ile 6lculdu. Fiziksel performans 4-
m yiurime hizi, Appendikiiler kas kitlesi Tanita SC-330 biyoelektrik
empedans analiz cihazi ile tayin edildi. Dusiik kas kuvveti, diistik kas
kitlesi ve dusuk fiziksel performans icin EWGSOP2 kriterleri'?
kullamldi. El kavrama giicli kesme degeri {lkemiz icin &nerilen
degerler dogrultusunda kadinlarda 22 kg erkeklerde 32 kg olarak
belirlendi."

Calismaya katilanlarin agiz ici durumlan (maksimum agiz aciklig,
protez  kullanimlan, cesitleri/gereklilikleri, protez  kullanim
siireleri/protez sayilari) protetik dis tedavisi uzmani dis hekimi (MM)
tarafindan degerlendirildi.

Agiz acikligi standart protokol kullanilarak olciildli. Hastalardan
agizlanim agrisiz en genis noktaya kadar acmalan istendi. Ust ve alt
kesici dislerin kesici kenarlar arasindaki aralik kalibre edilmis fiber
cetvel kullanilarak olgiildii ve bulgular milimetre araliginda
kaydedildi. Her bir birey icin li¢ 6lciim yapildi ve lic degerin ortalamasi
son deger olarak alindi. Olciimlere kesici disler arasindaki dikey
ortillenme miktar1 (overbite) eklendi.''> Alt Ust dissizligi olan tek
olgunun agiz agma mesafesinin dlciilmesinde alt-iist dissiz kretin orta
hat bolgesine denk gelen alan rehber olarak alindi.

A81z saghig1 algi degerlendirmesinde YASTI kullamildi.'® indeks ile
katiimcilarin son 3 aylik doneme iliskin yemek yemede zorluk, rahat
konusabilme, insanlarla iletisim, estetik kaygi, dental durumlarindan
dolay1 rahatsizlik/uziinti ve dislerde/dis etlerinde mevcut hassasiyet
degerlendirmeleri yapildi. Degerlendirmede ‘her zaman, cok sik,
siklikla, bazen, cok nadir ve hicbir zaman’ yanitlarindan biri dis hekimi
tarafindan kaydedildi. En vyiiksek degerin ‘60’ oldugu indeks
skorlamasinda; 57-60 degerleri icin agiz saghgr algilamasi ‘yiiksek
(ag1z saghigi iyi)’, 51-56 degerleri icin ‘orta’ ve <= 50 degerleri icin
‘dusiik’ olarak kabul edildi.

Calisma yerel universite etik kurulu tarafindan onaylandi (referans

numarasi 19-5.1T/28) ve dahil edilen tim hastalardan goniilli onayi
alindi.

2.2.istatiksel Analiz

Tammlayici istatistikler olarak kategorik degiskenler icin frekans (n) ve
ylizdeler (%) verilirken, niimerik degiskenler icin ortalama, standart
sapma (SS), medyan ve degisim araligi (minimum-maksimum) verildi.
iki kategorik degisken arasindaki iliski Pearson’in ki-kare testi veya
Fisher’in tam testi ile analiz edildi.

Tim hipotez testlerinde I. Tip hata olasilig1 a=0,05 olarak belirlendi ve
istatistiksel degerlendirmeler Statistical Package of Social Sciences
yazilim (SPSS; Ver. 26.0, IBM Corp., Vermonk, ABD) kullanilarak
yapildi.

1. BULGULAR

Sarkopeni durumu, YASTi skorlari ve cinsiyet parametrelerinin
tamimlayicr istatistiksel analiz sonuclar Tablo 1’de yer almaktadir.

Tablo 1. Sarkopeni Durumu, ‘YASTi skorlar1 ve cinsiyet
parametrelerinin dagibmlar YASTI; Yash Agiz Saghigi Tamlama
Indeksi

Kadin 27 69,2

Cinsiyet
Erkek 12 30,8
Normal 22 56,4
Sarkopeni Durumu Olasi Sarkopeni 9 23,1
Sarkopenik 8 20,5
Diisiik 25 64,1
YASTIi Skorlan Orta 9 23,1
Yiksek 5 12,8

Calismaya dahil edilen hastalarin agiz ici degerlendirmelerinde yer
alan “protez kullanimlar, cesitleri/gereklilikleri, protez kullanim
siireleri/protez sayilari® parametreleri ile ‘Sarkopeni Durumu’ ve
“YASTI skorlar’ Tablo 2’de goriilmektedir.
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Tablo 2. Yash Agiz Saghgn Tanilama indeksi ve Sarkopeni

durumuna gore hastalarin agiz

parametreleri

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

Protez gereksinimi yok

YOK Protez gereksinimi yok

Ust tiim gene sabit protez, alt
sabit + hareketli bollimli protez

Ust tiim gene sabit, alt sabit +
hareketli bolimli protez

Alt-Gst tam protez gereksinimi

YOK var

Alt-Ust tlm gene sabit protez
Alt-Gst tam protez
YOK Protez gereksinimi yok

Alt- Ust posterior sabit protez

Ust sabit-+hareketli balimlii
protez, alt tam protez

Alt-Gst sabit + hareketli bolimla
protez

Ust tam protez, alt sabit protez

Alt-Gst sabit + hareketli bolimla
protez

Alt-Gst tam protez
Alt-Ust sabit protez

YOK Protez gereksinimi yok

Ust tam, alt hareketli balimlii
protez

Alt-Gst tam protez

Ust tiim gene sabit, alt implant
Ustl sabit protez

Alt-Ust sabit protez

Alt-Gst tam protez

Ust hareketli boliimli, alt sabit
protez

Alt-Ust sabit protez
Ust sabit protez
YOK Protez gereksinimi yok
Alt-ist implant stii sabit protez
Alt-Gst hareketli bolimli protez
Alt- st tam protez
Alt-Gst hareketli bolimli protez
Alt sabit protez
Alt-Ust sabit protez
Ust sabit protez
YOK Protez gereksinimi yok
Alt implant Gsti sabit protez
Alt-Gst hareketli bolimli protez
YOK Protez gereksinimi yok

Alt implant Ust sabit protez
Alt-Ust sabit + hareketli bolimlG
protez

Alt-Gst sabit + hareketli bolimla
protez

ici

20

20

20

35

protez degerlendirme

Sarkopeni
Duisitk Kontrol
3 Yuksek Kontrol
1 Dustk Kontrol
Dusuk Kontrol

2 Yiksek Sarkopeni
3 Dusuk Kontrol

@i Sa:ilg;s)leni

2 Dtk Sarkopeni
3 Dusuk Kontrol

2 Dt sailca;ps);ni

3 Dusuk Sarkopeni

i @i Sa:ilg;s)leni
2 Dusuk Kontrol
5 Orta Kontrol

2 Orta Sarkopeni
1 Yiksek Kontrol
2 Yuksek Kontrol
2 Dustk Kontrol

3 Dusuk Sarkopeni
1 Dustk Kontrol
2 Dusuk Kontrol

2 Dt Sa:ilg;s)leni
Dusuk Kontrol

1 Orta Sarkopeni

2 Dt sailca;ps);ni
2 Dusuk Kontrol
3 Dustk Kontrol
2 Dusuk Kontrol
2 Yiksek Kontrol
Orta Kontrol
1 Orta Kontrol
2 Dusuk Kontrol
Orta Kontrol

2 DI sailci‘sleni

i Dt Sa:ilg;s)leni

3 Dusuk Sarkopeni

Sarkopeni durumunun cinsiyet, yas ve YASTI skorlan ile arasinda
istatiksel anlamli iliskisi gozlenmedi (p=0,05) (Tablo 3).

Tablo 3. Sarkopeni durumunun demografik veriler ve YASTI
skorlarina gore dagihimi YASTI; Yash Agiz Saghigi Tanilama Indeksi

Sarkopenik 3,25  5/185 79,13 11,34 450 3375 1,125
Gl 2167 7;259 74,44 7,19 7778 2222 00
sarkopeni 216 125, ! : 77, 22, i
0,808 0,123 0,551
Kontrol 7;58,3 15;55,6 72,86 45631 14,636 4;182 4;182
Toplam 12,308 27;69,2 74,51 7,42 25641 9231 51238

Maksimum agiz agikligi tiim hastalarda 38- 47 mm arasinda kaydedilmis
olmakla birlikte kaydedilen degerler ile sarkopeni durumunu arasinda
istatiksel olarak anlamli farkliik gosterdigi belirlendi. Cinsiyetin
maksimum agiz acikligi ve sarkopeni parametreleri lzerindeki etkisi
Tablo 4’de yer almaktadir. Kontrol grubunda yer alan hastalarin agiz
acma degerleri goreceli olarak daha yiiksek belirlendi.

YASTI ve protez kullamm siiresi arasindaki iliski istatiksel olarak
anlamsiz bulundu (p=0,05).

Tablo 4. Sarkopeni durumu ve
parametrelerinin cinsiyete gore dagilim

maksimum agiz acgikhig

Sarkopenik 44,3+5,50 39,8+3,27
Olasi Sarkopeni 42+0,00 40,5%+4,72 0,013
Kontrol 47+4,50 42+5,16
4. TARTISMA

Sarkopeni tanilandirlmasinda ortak tam kriterlerinin eksikligi ve kas
kiitlesi, giici ve performansinin degerlendirilmesi icin kullamlan
yontemlerin farkiligi dikkati cekmektedir. Ulkemizde sarkopeni
prevelanst Sokmen ve Discigil’in' calismalarinda 60 yas ve izeri
bireylerde %8-40, Simsek ve ark.’nin'® calismalarinda 65 yas istii ve
lizeri bireyler icin %5,2 olarak rapor edilmektedir. Calismanin yapildigi
bir yil siiresince olasi sarkopeni ve sarkopeni tanisi konulan katilimci
sayis1 az olmakla birlikte ilkemiz icin verilen sarkopeni tanilandirma
sikigr g6z oniine alindiginda, olasi sarkopeni (%23,1) ve sarkopeni
(%20,5) oranlar1 makul olarak kabul edildi.

Sarkopeninin onemli 6zellikleri arasinda sayilan agiz islevlerinde azalma
ve yutma giicliigii goriilme oraninin yas alan bireylerde yiiksek oldugu ve
degerlendirilmesi gerektigi meta analiz calismasinda' vurgulanmakla
birlikte calismamizda agiz saglhig1 degerlendirmesinde gruplar arasinda
istatiksel olarak anlamli farklilk belirlenmedi. Bunun nedeninin,
calismada  kullandigimiz  indeks icinde yutma  giicligliniin
degerlendirilmesine yonelik sorunun yer almamasi, beslenmenin de tek
bir soru (Dislerimden/takma dislerimden kaynaklanan bir sorun
nedeniyle yedigim besinlerin miktar veya cesidinde bir simirlama oldu)
ile degerlendirilmis olmasindan kaynakli oldugunu disiinmekteyiz. Agiz
sagliginda bozulmanin kotii beslenmeye ve dolayisiyla sarkopeniye
neden oldugu, sarkopeninin oral fonksiyonu olumsuz etkiledigi®®
bilinmekle  birlikte  sarkopenik  bireylerde agiz  sagligimin
degerlendirilmesinde indeks kullanilan calismalara rastlanamadig icin
tiim indeks bulgularinin karsilastinlmasi yapilamadi.

Cigneme kas islevinin degerlendirmesinde alt cenenin sagital
diizlemdeki hareket acikligin1 yansitan agiz acma miktar1 onemli bir
parametredir. Ayrica beslenmenin istenilen diizeyde saglanabilmesinin
ilk kosulundan biri de lokmanin agiz icine alinabilmesi, cigneme ve
yutma islevlerinin saglikli bir sekilde yeterine getirilmesi icin kisinin
yeterli agiz agma miktarina sahip olmasi gerekliligidir. Alt ¢enenin
acilma miktar1 ortalama 35-40 mm olup bu degerin alt1 agiz agikliginda
kisitliik oldugu kabul edilmektedir.? Cinsiyet ve stomatognatik sistem
problemlerinden bagimsiz olarak maksimum agiz acikliginin yasla
birlikte azaldig1 bilinmektedir.?? Bu calismadaki bulgular dogrultusunda
hastalarin agiz aciklig1 degerleri her iki cinsiyet icin de gecerli olmak
lizere sarkopeni ve olasi sarkopeni tanisi alan kisilerde kontrol grubuna
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gore daha az kaydedildi. Sarkopeninin agiz acma miktar Uzerine
etkisinin  degerlendirildigi calismaya rastlanmamakla birlikte,
sarkopeniye bagli cigneme kaslarimin da icinde yer aldig1 iskelet kas
kiitlesinin olas1 kaybindan dolay1 agiz agma miktarinda azalmaya neden
olabilecegi dusiiniilmektedir. Yapilacak daha kapsamli calismalar ile
agiz acma miktart parametresinin  degerlendirilmesi  gerektigi
disuinlilse bile calismada dlgiilen agiz agma miktarinin beslenme,
cigneme ve yutma islevini etkileyecek diizeyde olmadigi da
gorilmektedir.

Dis kaybi, kisinin ¢igneme yetenegini etkileyerek yiyecek secimlerinde
olusturdugu degisiklikler ve yetersiz beslenmeye de neden olmaktadir.
Bu durum yasam kalitesini olumsuz etkileyen risk faktorii olarak kabul
edilmekte olup cigneme islevinin protezler ile diizeltilmesi
onerilmektedir. 27 Ayrica, dis kaybimin ¢igneme yeteneginin azalmasi
yaninda lokma (bolus) olusumundaki zorluklara neden oldugu
distiniilmektedir.?® Agizda kalan dis sayis1 azaldik¢a bolus boyutunun
arttigi  ve disfonksiyonel yutmaya neden oldugu da rapor
edilmektedir.? Dissiz bireylerin, iyi yapilmis protezler kullamrken bile,
disli kisilere gore daha fazla cigneme zorlugu yasayabildikleri de
bilinmektedir.?® Calismada protez kullammi ve agiz saghigi tanilama
indeks verileri arasinda anlamli bir iliski belirlenmemis olmakla
birlikte, sadece bir olgunun alt ve lst cenelerindeki tam dissizlik
nedeniyle protez gereksinimi olmasina ragmen protez kullanmadig1 ve
indeks degerinin ‘disiik’ oldugu belirlendi. Sekiz olgu disinda tiim
olgularin protez kullandigi, sekiz olgudan sarkopeni ve olasi sarkopeni
grubunda yer alan birer olgunun indeks degerinin ‘orta’ oldugu, normal
olarak degerlendirilen grupta ise ‘yilksek’ deger kaydedilmedigi
gozlendi. Proteze gereksinim olmamasinin yasam kalite indeksinin
‘yliksek’ olmasin1 gerektirmeyecegi, kisilerin agizdaki dislerinin
sagliklarimin, cigneme etkinligi ve dil kuvveti gibi parametrelerinin de
degerlendirilmesi gerekliligini ortaya koymaktadir.

KISITLILIKLAR

Verilerin tiim diinya genelinde uygulanan kisitlamalar temelinde saglik
hizmetlerine erisimin azaldigi COVID 19 Pandemisi donemde elde
edilmesi, bir yil siiren izlem sirecinde sarkopeni ve olasi sarkopeni
tanist alan birey sayisimin goreceli az olmasi, agiz sagliginin
degerlendirilmesinde kisitli parametre kullanimi calismanin kisitliklar
olarak degerlendirildi.

5. SONUC

Sarkopeni tamli yas alan bireylerde cigneme, yutma, konusma
fonksiyonlarinda gorev alan; dis, dil, dudak, yanak, temporomandibular
eklem gibi stomatognatik sistem yapilarinda farklilasmalar olabilecegi
g6z oniinde bulundurulmalidir. Bu calismada, sarkopeni olan bireylerin
agiz acma kapasitesinin sarkopeni olmayanlara gore daha diisiik oldugu
gozlenmis, bu durum sarkopenik bireylerde agiz ve cene
fonksiyonlarimin etkilendigini ve dolayisiyla beslenme ve genel saglik
durumlarimin olumsuz yonde etkilenebilecegini distindiirmektedir.
Ayrica, sarkopeni ile YASTI arasinda anlamli bir iliski bulunamamasi,
yaslilarda agiz sagligi degerlendirmesi icin daha kapsamli araglara
ihtiyac duyuldugunu gostermektedir. Bu bulgular, sarkopeni ve oral
saglik arasindaki potansiyel iliskiyi ortaya koymakta ve bu konuda daha
fazla arastirma yapilmasinin 6nemini vurgulamaktadir.
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A Tipi Silikonlarin Temas Ac¢isi ve Cekme Testi ile Karsilastirilmasi
Comparison of Type A Silicons with Contact Angle and Tensile Test
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0z
Amag: Bu calismanin amaa siirfaktan ve nanopartikiil icerigi farkli A tipi
silikon ol¢li materyallerine temas acisi/islanabilirligi ve cekme testi

uygulanarak materyallerin cekme dayanmikliligi ve hidrofilik ozelliklerini
degerlendirmektir.

Gereg ve Yontemler: Calismamizda polivinil siloksan 6l¢ii materyallerinden
nanopartikiil ve siirfaktan icerikleri farkli olan Zhermack Elite HD ile Imicryl
Spirias kullamilmistir. Temas acis1 testi ve cekme testi icin 20’ser ornek
hazirlanmistir. Dataphysics Oca 50 micro cihazinda baslangic olarak 0.138
sn. ve bitis olarak 82.8 sn.deki temas acis1 ol¢iimleri yapilmistir. DVT GPE
13888 YBS cihazda 50 mm/dk hizda cekme testi uygulanmistir. Numunelerin
koptugu anda uygulanan kuvvet Fmax (MPa), cekme uzama yiizdesi (AL) ve
elastik modilust (E= N/mm?) kayit edilmistir. Sonuclar IBM SPSS V23 ve
RStudio ile analiz edilmistir.

Bulgular: Temas agis1 6l¢im degerleri arasindaki fark istatistiksel olarak
anlamli bulunmustur (p<0,001). Olcii materyalleri ve temas acis1 arasinda
anlamli iliski bulunmustur(p<0,001). Olcii maddelerinin ikisinde de cekme
testinde maksimum uygulanan kuvvet (Fmax) ortalama degerler arasinda
istatistiksel olarak anlamli fark bulunmustur (p<0,001). Spiriasin Fmax
ortalama degeri 4.3 MPa ve Zhermack Elite HD’nin 2.64 MPa olarak elde
edilmistir. Materyallerin elastik modilis ortalama degerleri arasinda
istatistiksel olarak anlamli bir fark bulunmustur. Spirias’in E’si 1.86,
Zhermack Elite HD’nin ise 1 olarak bulunmustur. 0.138. sn.de Zhermack Elite
HD’nin Spiriasa gore 1slanabilirligi daha yiiksek bulunmustur. 82.8. sn.de ise
Spirias’in 1slanabilirlik degerleri daha yiiksek bulunmustur. Cekme testinde
Spirias’ta Fmax ve E degerleri daha yiiksek bulunmustur. Materyallerin
cekme uzama (AL) (%) degerleri arasinda istatistiksel olarak anlamli bir fark
bulunmamistir (p=0,113).

Sonug: Bu in vitro calismanin simrlamalan dahilinde, Spirias en yiiksek
cekme direnci ve sertligine sahiptir. Spirias ve Zhermack baslangic ve bitis
saniyelerinde karsilastirilabilir hidrofiliklik sunarken, birbirlerine bir
Ustlinlikleri gozlenmemistir.

Anahtar Kelimeler: Cekme testi, polivinil siloksan, temas a¢is1 testi

ABSTRACT

Purpose: The aim of this study is to evaluate the tensile strength and
hydrophilic properties of two different A-type silicone impression materials
by applying contact angle/wettability and tensile strength test.

Materials and Method: In our study, nanoparticle containing A type
polyvinyl siloxane impression materials Zhermack Elite HD and Imicryl
Spirias were used. The contact angle measurements were done in the
starting 0.138th sec. and finally in the 82.8th sec. The tensile strength test
of the samples was done at 50 mm/min speed by DVT GPE 13888 YBS device.
The applied force Fmax (MPa), tensile elongation percentage (AL) and
elastic modulus (E= N/mm?2) of the specimens at the moment of impression
material were recorded. The results were analyzed with IBM SPSS V23 and
RStudio.

Results: The statistical difference between the contact angle measurement
values were significant (p<0,001). The effect of material type and contact
angle interaction on measurement values was found to be statistically
significant (p<0,001). A statistical significant difference was found between
the mean values of the maximum applied force (Fmax) in the tensile test
(p<0,001). The mean Fmax value of Spirias was 4.3 MPa, and the mean Fmax
value of Zhermack Elite HD was 2.64 MPa. A statistically significant
difference was found between the mean E values of the materials. E value
of Spirias was 1.86 and E value of Zhermack Elite HD was 1. At 0.138. sec.,
Zhermack Elite HD has been found to have higher wettability than Spirias.
At 82.8. th sec., the wettability values of Spirias were found to be higher.
In the tensile strength test, Spirias’s Fmax and E values were found to be
higher. There was no statistically significant difference between the tensile
elongation (AL) (%) values of the materials (p=0.113).

Conclusion: Within the limitations of this in vitro study, Spirias has the
highest tensile strength and hardness. While Spirias and Zhermack offer
comparable hydrophilicity in the starting and final seconds, they do not
have an overall advantage over each other.

Keywords: Contact angle test, polyvinyl siloxane, tensile test

GIRIS

Ag1z yumusak ve sert dokularinin ve/veya cene yiiz dokularinin negatif
kopyasini elde etme islemine 6lc¢ii alma islemi denir. Dis hekimleri, agiz
dokularinin birebir kopyasini elde etmek icin materyallerin ozelliklerini
cok iyi bilmeli ve materyalleri guvenli ve etkili bir sekilde manipule
etmelidir.” Klinik kosullarin farkliligi, farkli 6lcii maddelerinin de farkli
kullamimim gerektirir. lyi bir 6lcii, bitmis restorasyonun dise uyumunu
Ust seviyeye cikartarak zincir halkanin basini olusturur. Gunumizde
istenilen tum ozellikleri beraberinde bulunduran bir olci maddesi
bulunmamaktadir.? Ancak gelismekte olan nanoteknoloji sayesinde,
istenilen tim ozellikleri beraberinde bulunduran 6lcli maddelerinin
tiretimi icin calismalar halen devam etmektedir. ideal dlcii malzemesi
cesitli klinik senaryolar altindaki gerilim, baski ve yirtilmalara
dayanabilmek icin yeterli mekanik 6zellikler gostermelidir. Elastomerik
olcli malzemeleri agizdan c¢ikanlirken yiiksek elastik toparlanma ve
esneklik sergiler.? Elastisite moduilii, malzemenin kuvvet altinda elastik
sekil degistirmesinin 6lclisii olarak kabul edilir. Elastisite modiilii; birim
kesit alanina sahip bir maddenin, seklini degistirmek icin uygulanmasi
gereken birim kuvveti gosterir (Elastisite Modiili=E=Normal Gerilme /
Birim Uzama).* Olcii materyalini germe dogrultusunda olusan uzunluk
degisimi Delta L (AL)’dir.®
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Polivinil siloksanlar (PVS), diger bir deyisle ilave silikon olci
malzemeleri 1970’lerde piyasaya siiriilmistir ve dis hekimliginde en
yaygin kullanilan o&lcli malzemelerinin basinda gelir.® PVS 6lci
materyallerindeki gelismeler, elastomerik olci materyallerinin
ozelliklerinde ve klinik kullamminda basary1 artirmaktadir.” Ornegin;
nanopartikil icerikli PVS’lerin boyutsal degisimi digerlerine gore daha
dsiiktiir.® Olcii  materyalindeki  siirfaktan miktar1 arttikca da
1slanabilirlik degeri artmaktadir.’

Yeterli mekanik ozellikler, 6lcii malzemesinin, boyutsal kararliigini ve
bitiinliiginli  korurken  c¢ikanldiktan sonra cesitli  gerilimlere
dayanabilmesini saglar. Cekme, akma ve i1slanabilirlik dayamimlar
elastomerik ol¢cli malzemeleri icin onemli ozelliklerdir ve cok cesitli
arastirmalarla incelenmektedir.” PVS olcii maddeleri, protetik dis
hekimliginde yaygin olarak kullanilmaktadir. Bir ol¢li malzemesinin
hidrofilikligi, 1slanabilirlik testi yapilarak degerlendirilir.? Bir s
damlasinin, kat1 yiizey ile olan temasi sonucu temas acisi olusur. Sivi
damlasi herhangi bir kat1 bir yiizey ile temasa gectiginde denge formuna
erisir ve damlanin kat1 yiizey ile s6z konusu temasi halinde oldugu
bolgede bir ac1 olusur. Temas acis1 (@), kat1 yiizey lizerinde kati, sivi ve
gazin (hava) birlestikleri noktadan, sivinin ylizeyde olusturdugu kiiresel
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sekle teget gecen cizginin, kati yiizeyle olusturdugu acidir.'® Cekme
direnci, bir yapinin kirilma noktasinda belirli bir miktarda plastik gerinim
veya gerilmeyi sirdiirmeden dayanabilecegi maksimum gerilmedir."
Bununla birlikte, yeni elastomerik olcli malzemelerinin cekme gibi
mekanik Ozellikleri ve 1slanabilirlikleri hakkinda cok az bilgi vardir.
Klinik olarak bu mekanik ozelliklerin bilinmesi 6lcu materyal secimini
kolaylastiracaktir.

Bu calismanin amaci, nanopartikiil ve sirfaktan icerikleri farkli olan iki
hidrofilik elastomerik olci  malzemesinin  kopmadaki  gerilme
mukavemeti, cekme-uzama yiizdesel degisimleri, elastik modiiliisleri ve
1slanabilirliklerini karsilastirmaktir. Nanopartikiil ve siirfaktan acisindan
farkli iceriklere sahip iki light body 6lcli materyali 1slanabilirlik ve cekme
testi acisindan incelenmistir. Calismamizin sifir hipotezi, 1slanabilirlik,
cekme uzama yiizdesi ve elastik modiliis bakimindan bu olci
malzemeleri arasinda fark olmayacagidir.

MATERYAL VE METOD
A. Islanabilirlik Testi

Calismamizda farkli nanopartikiil ve siirfaktan icerige sahip iki adet PVS
light body olcli materyali degerlendirilmistir. Kullanmilan 6lcii
maddelerinin icerikleri Tablo 1’de 6zetlenmistir.

Tablo 1. Olcii Materyalleri icerikleri

Polivinil Siloksan Polimer 30-40

Silika doldurucu (nanopartikuil) Doldurucu 50 - 60
Metilhidrojensiloksan Gapraz baglayici 42125
Surfaktan Islatici Ajan 0,1-1,0
Pigmentler Renk 0,01-0,1

N T T
Polivinil Siloksan Polimer 45-55
Silika doldurucu (nanopartikdil) Doldurucu 25-35
inorganik Altiminyum Doldurucular Doldurucu 15-25
Strfaktan Islatici Ajan 0,1-1,0
Organoplatinik kompleks Katalizor 0,01-0,1

Vinil dimetil sonlu polidimetilsiloksan ve

Vinil sonlu yiiksek yogunluklu polidimetil Polimer 50-70
siloksan
Silika doldurucu (nanopartikdil) Doldurucu 30-50
Metilhidrojensiloksan Capraz baglayic 42125
Siloksan Polialkilenoksit (Stirfaktan) Islatici Ajan 0,1-3
Pigmentler Renk 0,01-0,1

Vinil dimetil sonlu polidimetilsiloksan ve

Vinil sonlu yiiksek yogunluklu polidimetil Polimer 50 - 70
siloksan
Silika doldurucu (nanopartikuil) Doldurucu 30-50
Metilhidrojensiloksan Gapraz baglayici 42125
Siloksan Polialkilenoksit (Stirfaktan) Islatici Ajan 0,1-3
Pigmentler Renk 0,01-0,1
Organoplatinik kompleks Katalizor 0,1-5

Nanopartikil iceren iki adet PVS ol¢i maddesi cekme ve
1slanabilirlik testleri agisindan degerlendirilmistir. Calismamizda
kullanilmak Uzere hazirlanan numuneler ISO 4823 standartlarinda
hazirlanmistir. Orneklerin her biri hazirlamirken, karisimin homojen
olmayan 2 cm’lik ilk kismi kullamlmamistir. PVS 6l¢i maddeleri
otomiks tabanca ile kanstinlip capt 1 cm, kalinligt 2 mm olan
dairesel metal kalipta hazirlanmistir. Metal yiizeyler her bir 6rnek
hazirlamirken kuru pecete ile temizlenmistir. Olcii, drnek 6lciim
tablasina yerlestirilmistir. Daha sonra dijital video kamera ornek
yuzeyi uzerine odaklanmistir. Calismamizda test sivisi olarak
secilen distile su, 5 pl standart miktarda kullanilmistir. Her olci
materyalinden plruzsuz yuzeye sahip 10 adet ornek hazirlanmistir.
Materyallerin agisal 1slanabilirlik degerleri yani hidrofiliklikleri
Selcuk Universitesi ileri Teknoloji Arastirma ve Uygulama Merkezi
(ILTEK)’nde DataPhysics OCA - Series (Filderstadt, Germany) temas
acis1 olcim cihazinda gerceklestirilmistir. Temas acis1 test cihaz
Sekil 1’de gosterilmistir.

Sekil 1. Temas acisi test cihazi DataPhysics OCA - Series

Olcii maddesinin polimerizasyonu asamasinda, drnegin lizerine 5pl
standart miktarda distile su damlatilarak 0.138. saniye ve 82.8.
saniyedeki acisal degerler kaydedilmistir. Ornek olciim tablasina
yerlestirilmistir. Daha sonra dijital video kamera, ornek yiizeyi
lizerine odaklandinlmistir. Temas acis1  6l¢im  degeri, su
damlaciginin sag ve sol temas acilarinin dijital goriintiileri
tizerinden ayri ayn hesaplanarak aritmetik ortalamalarinin alinmasi
ile belirlenmektedir. Her bir 6lci materyali icin 10 ornek olmak
Uzere toplamda 20 ornek standart laboratuvar kosullarinda
hazirlanmistir. Her malzemenin baz ve katalizor bileseni, bir
otomiks tabanca kullanilarak homojen karistinlmistir ve hafif bir
tasma ile dogrudan kalip bosluguna dogru cikist saglanmistir.
Tabanca ucu her 6rnek yapiminda degistirilmistir.

A. Cekme Testi

Cekme testinde iki PVS ol¢i materyalinin Fmax (MPa), AL ve E (E=
N/mm?2) degerleri karsilastirilmistir. Numuneler, cekme testi icin
boyutlar1 24X2X6 mm olan metal kaliba otomiks tabancasi ile
otomatik ve esit olarak kanstirilarak sikilmistir ve ornekler elde
edildikten sonra 24 saat oda sicakliginda bekletilmistir. Materyaller
24 saat sonra, cekme mesafesi 200 mm, cekme hizi 50 mm/dk
olacak sekilde DVT GP D NN cihazinda (Joacaba, Santa Catarina,
Brezilya) cekme testine tabi tutulmustur. Materyalin koptugu
andaki kuvvet Fmax olarak kaydedilmistir.

BULGULAR

Temas agisi testi 6lcimi sonucunda temas acis1 degerleri igin iki
farkli olci materyali arasinda istatistiksel olarak anlamli fark
bulunmustur (p<0,001) (Tablo 2 ve Tablo 4). Temas acisi testi icin
numunelerin ortalama acisal degerleri Spirias’ta 0.138. sn.’de
107.87 derece, 82.8. sn.’de ise 62.99 derece bulunurken;
Zhermack’ta 0.138. sn.’de 101.38 derece, 82.8. sn.’de 73.39
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derece olarak tespit edilmistir (Tablo 3). Zhermack’in 1slanabilirligi 0.138.
sn.’de, Spirias’a gore daha yiiksektir. Spirias’in 1slanabilirligi ise 82.8.
sn.’de, Zhermack’tan daha yiiksektir. Sekil 2’te Spirias temas acis1, Sekil
3’te Zhermack Elite HD temas acis1 goriilmektedir.

Tablo 2. Ol¢ii materyalleri ve temas agisina gore olciim degerlerinin
karsilastiriimasi

Olgli Materyalleri 0,361 0,548
Temas Agisi 125,198 <0,001
Olgii Materyali x Temas Agisi 39,002 <0,001

*Robust iki yonlii varyans analizi

Tablo 4. Olgii materyallerine gore temas acisi fark degerlerinin
karsilastiriimasi

Spirias 39,72 * 6,52 42,91 (26,44 - 47,69)
Zhermack Elite HD 27,89 + 2,69 27,55 (22,66 - 32,4) 5,308 <0,001
Toplam 33,8 +7,77 31,58 (22,66 - 47,69)

*Bagimsiz iki ornek t testi

Tablo 3. Ol¢ii materyalleri ve temas agisina gore ol¢iim degerlerinin
coklu karsilastirma sonuglan

0,138 sn 107,87 (101,64-113,79)* 101,38 (89,63 - 109,85)° 103,23 (89,63 - 113,79)
82,8sn 62,99 (56,74 - 77,07)° 73,39 (62,05 - 74,54)° 71,13 (56,74 - 77,07)
Toplam 89,36 (56,74 - 113,79) 82,09 (62,05 - 109,85) 83,35 (56,74 - 113,79)

A-C: Aym harfe sahip etkilesimler arasinda fark yoktur.

Sekil 2. Spirias olcu materyalinin 0.138 ve 82.8. saniyelerdeki distile su
ile temasi

Sekil 3. Zhermack Elite HD o6lcii materyalinin 0.138 ve 82.8.
saniyelerdeki distile su ile temasi

Her iki olcli maddesi icin cekme uzama (%) degerleri olan AL arasinda
istatistiksel olarak anlamli bir fark bulunmamstir (p>0,113). iki olcii
maddesinin E ve Fmax degerleri arasinda istatistiksel olarak anlamli bir
fark bulunmustur (p<0.001) (Tablo 5). Spirias 6lcli maddesinin E degeri
1.86 iken, Zhermack Elite HD’nin E degeri 1 olarak elde edilmistir. Spirias
Fmax degeri 4.3 iken, Zhermack Elite HD’nin Fmax degeri 2.64 olarak elde
edilmistir. Tablo 6’te Zhermack Elite HD cekme testi sonuclar ve Tablo
7’de ise Spirias cekme testi sonuclan goriilmektedir. Cekme testinde
Spirias’ta, Fmax ve E daha yiiksek bulunmustur.

Tablo 5. Ol¢ii Materyallerine gore Fmax(MPa), Gekme Uzama(%)

ve Elastiklik Modiiliisii-E(E= N/mm?2) degerlerinin
karsi la§t1 rilmasi
Fmax(MPa) 43 0,71 422(335 2,64 +0,21 257(22" 347+ 1 313(22" 7,117 <0,001
Cekme 24351 = 235'94_ 276,78 + 283 ) 260,12 + 257'73_
Uzama(%) 47,42 gg::?g) 41,56 (;;’;:g'g) 1662 gg;:g;) e | O
el 1,9(1,62- 0,99 (0,81 1,42 (0,81
g?ﬁ/ﬁu;?)- 1,86 £ 0,13 " 2,0%) 1+0,11 ’»122’) 1,43 £ 0,46 ' 2,01’) 15,616 <0,001

*Bagimsiz iki ornek t testi

Tablo 6. Zhermack Elite HD ¢cekme testi sonuglarn

1. 6rnek 2,388 256,92 0,962
2. 6rnek 2,646 339,33 0,814
3. 6rnek 2,7 258,54 1,089
4. 6rnek 29 295,33 1,018
5. 6rnek 2,238 191,83 1,223
6. 6rnek 2,458 243,5 1,031
7. 6rnek 2,796 305,79 0,930
8. 6rnek 2,783 305,54 0,934
9. 6rnek 2,821 270,67 1,070
10. 6rnek 2,625 299,83 0,903

Tablo 7. Spirias ¢ekme testi sonuglar

1. ek 1,926
2. 6rnek 3,35 189,21 1,890
3. 6rnek 4,44 247,67 1,899
4. 6rnek 5,67 306,04 1,908
5. 6rnek 4,34 225,83 2,012
6. 6rnek 3,42 184,54 1,949
7. 6rnek 4,07 216,54 1,972
8. 6rnek 5,08 324,75 1,621
9. 6rmek 4,65 280,5 1,742
10.6rnek 3,93 246,04 1,680
TARTISMA

Mevcut calismada Zhermack Elite HD ile Imicryl Spirias ol¢u
materyallerinin E, Fmax ve AL degerleri karsilastinlmistir.
Calismamizin  bulgularn ol¢li  materyallerinin  iceriklerindeki
maddelerden (suirfaktan, silika doldurucular, polimerlerin capraz
baglantilar1) ve bu maddelerin yiizdesel oranlarindan
etkilenmistir. Temas acisi, E ve Fmax arasinda anlamli fark
bulunmustur, ancak AL degerlerinde anlamli fark bulunamamistir.
Bu nedenle calismanin sifir hipotezi kismen reddedilmistir.

Polivinil siloksanlar; toksik ve alerjen olmayan yapilarn, detay
Uretimlerinin yuksek olmasi, diisiik polimerizasyon biiziilmeleri,
ideal boyutsal kararliliklari, yeterli yirtilma direncleri ve hizli
elastik toparlanmalar sayesinde sikca kullanilmaktadir.” Olcii
malzemelerinin hidrofilikligi, agizdaki sert ve yumusak dokulan
1slatmak ve dogru dlciiler ile negatif kopyalar olusturmak icin
biiylik 6nem arz etmektedir.* Bu nedenle 90°'den biiyiik temas
acisi sergileyen bir malzeme, zayif 1slanma ve hidrofobikligin bir
gostergesidir; 90°'den daha az temas acisi sergileyen bir malzeme
daha iyi 1slanma ve hidrofilikligin bir gostergesidir.> Polivinil
siloksanlar dogas1 geregi hidrofobiktir. Ancak ‘hidrofilik' PVS,
Ureticiler tarafindan nemli dis yiizeylerini 1slatmanin daha iyi
oldugu iddiasiyla tamtilmistir. Hidrofilik formiilasyona yiizey aktif
maddeler eklenmistir.® Son zamanlarda, silika nano doldurucular
PVS'ye entegre edilerek yeni nesil bir siloksan olcli malzemesi
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tretilmektedir. Calismamizda kullandigimiz  Zhermack Elite HD,
nanoteknoloji kullanilarak Uretilen bir olcii malzemesidir. Malzeme
daha iyi akisa, gelistirilmis hidrofilik ozelliklere ve gelismis detay
hassasiyetine sahip oldugu icin calismamizda tercih edilmistir.'
Calismamizda kullanilan 6lcu maddelerinde surfaktan icerik Spirias’ta
yuksektir, nanopartikiil icerik Zhermack’ta yiiksektir. Polivinil siloksan
olci maddeleri ylizey o6zelliklerini degistiren siirfaktanlarin dahil
edilmesiyle hidrofilik olmustur. Etki mekanizmasinda 1slatma 6zelligini
gelistirmek icin sivinin yilizey gerilimini disiren ve elastomerlerin
ylizey enerjisini yikselten siirfaktan ¢ézeltisi bulunur.' Bu bulgular,
Norling BK ve Reisbick MH'nin'* 6lcii malzemelerine siirfaktanlarin dahil
edilmesinin 1slanabilirligi artirdigi  sonucuna varan bulgulanyla
uyumludur. Yizey aktif madde ve sirfaktan oram arttikca
materyallerin 1slanabilirlikleri artar.’ Lu et al.'® &l¢ii malzemelerinin
mekanik ozelliklerinde kivamlariyla iliskili farkliliklar oldugunu
bulmustur. Esnek malzemelerin daha az capraz baglama, daha az dolgu
veya daha fazla plastiklestirici icermesi beklenir. Nano doldurucularin
Elite HD’ye dahil edilmesi esnekligin azalmasindan sorumlu olabilir.'®

Bir 6l¢l agizdan ¢ikanldiginda, malzeme 6lcliyii disten ve cevresindeki
dokulardan ayirmayla iliskili kuvvetlere dayanmalidir. Kesim
alanlarinda veya bu alanlarin yakininda bulunan malzemenin,
cikarildiginda kalic1 olarak deforme olma ihtimali vardir. Bu nedenle,
bir olcli malzemesinin  dogrulugunun belirlenmesinde elastik
toparlanma 6nemlidir. " Klinik olarak yirtilma ve kopma performansi bir
malzemenin yapisinda cok o6nemli gorinmektedir.'” Calismamizda
Zhermack Elite HD ol¢cli maddesinin, Spirias’tan daha disiik elastik
toparlanmaya sahip oldugu bulunmustur. Olcii maddelerinden Spirias’in
daha biylik elastik geri kazanimi, polimerik zincirler arasinda bulunan
hibrit gruplarin milkkemmel ¢apraz baglanmasiyla saglanir. Polimerler,
dis hekimligi materyallerinde organik matriksler olarak gorev yapar.
Polimer ag yapisi ne kadar yiiksekse ve morfolojisi ne kadar homojense,
mekanik performans ile elastik modilisin de o denli iyi oldugu
sonucuna vanilabilir.”® Calismarmiz  sonucunda Spirias’in  E’si,
Zhermack’in E’sinden daha yiksek bulunmustur. Elastik modiilis,
capraz baglantilar arasindaki ag yogunlugu ile dogrudan iliskilidir. Ag
yogunlugu ne kadar fazla ise elastik modiiliis de o kadar yiiksek sonug
verecektir."®

Apinsathanon ve arkadaslarinin yaptigi calismada,? siirfaktan miktar
daha fazla olan materyal daha fazla Fmax degeri gdstermistir. Bizim
yaptigimiz calismada cekme testinde, Spirias 6lcii materyali, stirfaktan
bakimindan, Zhermack Elite HD’ye gore daha zengindir ve istatistiksel
analizde Fmax degeri Spirias’ta daha yiiksek bulunmustur. Calismamiz
Apinsathanon ve arkadaslarinin  yaptigi calismay1’®® destekler
niteliktedir. Materyaldeki polimer ag yapisi ne kadar fazlaysa cekme
testinde izlenen Fmax da o kadar fazla olacaktir. Spirias’taki polimer
ag yap1 ve icerigi, Zhermack’takinden daha fazla oldugu icin
calismamiz sonucunda Fmax, Spirias’ta daha yiiksek bulunmustur ve
calismamiz desteklenmistir. Aym1 zamanda E degeri yiiksek olan
materyal daha rijittir ve rijit yapiy1 koparmayi saglayacak olan kuvvet
daha fazladir. Calismamizda E ve Fmax, Spirias’ta daha yiksek
bulunmustur ve calismamiz desteklenmistir.%

bulunmustur ve calismamiz desteklenmistir. Aynm1 zamanda E degeri
yliksek olan materyal daha rijittir ve rijit yapiy1 koparmay1 saglayacak
olan kuvvet daha fazladir. Calismamizda E ve Fmax, Spirias’ta daha
yiiksek bulunmustur ve calismamiz desteklenmistir.2

Saracoglu’nun yapmis oldugu calismada,?' vyiiksek oranda dolgu
maddesi (silika) ilavesi neticesinde uzama yiizdesinin belirli bir orana
kadar artis gosterip sonra azalmasi, kiimelesme ve diger olumsuzluklar
sebebiyle ana matriks icerisindeki partikiillerin dusiik dagilim
gostermelerinden dolay1 olabilecegi gosterilmistir. Saf silikona %10,
%20, %30 oraninda silika eklemisler ve birbirleriyle karsilastirmislardir.
Materyale %30’luk silika ilavesinde sertlik anlamli derecede artmis ve
uzama yiizdesi oldukca azalmistir. Saf silikona %10 ve %20 oraninda
silika ilave edilmis ve ilave edilen silikalar sonucu elde edilen
silikonlarin 6l¢iim degerleri arasinda anlamli bir farklilik bulunmamns,
en fazla uzama %20 silika ilavesinde ortaya ¢ikmistir.2! Andreapoulos
ve arkadaslarimn?>?® yaptiklan calismalarda, %30-35 oraninda silika
iceren orneklerde, uzama oranlarinda artis belirlenirken, %35-50
oraninda azalma oldugu tespit edilmistir. Ayn1 calismada hacimsel
olarak %30-50 oraninda ilave edilen silikanin, silikon materyalindeki
cekme direncinde %30-35 arasinda artisa neden olup, %35-40 arasinda
azalmaya sebep olabilecegini belirtmislerdir.?2 2 Bizim ¢alismamizda
da silika oranlan %30’un Uzerindedir ve iki materyalin AL’leri arasinda

anlamli fark bulunmamistir. Aidasani ve ark.2* calismamiza benzer
sekilde siirfaktan icerikli polivinilsiloksan olcii materyalini direnc
acisindan diger olci materyallerine kiyasla en yiiksek derecede
sertlige sahip oldugunu bulmuslardir.?*

SONUC

Bu laboratuvar ¢alismasinin sinirlamalan dahilinde, siirfaktan icerigi
yliksek olan 6l¢cli maddesi en yiiksek cekme direncine ve sertligine
sahiptir. Stirfaktan ve nanopartikiil icerigi farkli olan iki 6lcii maddesi
de baslangic ve bitis saniyelerinde karsilastinlabilir hidrofiliklik
sunarken, birbirlerine bir uistiinlikleri bulunmamistir. Klinisyenler,
olcu alimi sirasinda meydana gelecek yirtilmayi veya kopmayi dikkate
alip 6l¢li malzemesinin icyapisindaki capraz baglanti varligina dikkat
etmelidir. Ayn1 zamanda siirfaktan ve silika miktarlarnn da detay
acisindan alinan olcller icin onem arz eder. Surfaktan bakimindan
zengin olan 6l¢i maddesi cekme testinde daha basarili bulunmus
olup, elastik geri kazaniminin daha iyi oldugu gozlenmistir.
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Dis Hekimlerinin Temporomandibular Bozukluklara Yaklasim ve Fizyoterapi Hakkindaki
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Dentists' Approach to Temporomandibular Disorders and Their Awareness About Physical Therapy: Example of Adana Province
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(04
Amag: Adana’daki dis hekimlerinin Temporomandibular bozukluklara (TMB)

olan yaklasimini ve TMB’nin konservatif tedavisinde 6nemli bir yaklasim olan
fizyoterapi hakkindaki farkindaliklarini kesitsel olarak degerlendirmektir.

Gereg ve Yontemler: Arastirmanin evrenini 2024 y1li icerisinde Adana ilinde
gorev yapmakta olan 1072 dis hekimi olusturmaktadir. Calisma 6rneklemini
goniillu olarak katilan 147 dis hekimi olusturmustur. Arastirmada cevrimici
anket formu veri toplama araci olarak kullamlmistir. Anketin iceriginde
demografik ve is deneyimi, hasta popiilasyonu ve yonlendirmeleri ile ilgili
sorular, fizyoterapinin rolu ile ilgili bilgilendirici bir poster ve sonrasinda
bununla ilgili sorular yer almaktadir. Veriler, istatistiksel olarak Ki-kare,
Kolmogorov-Smirnov ve Mann Whitney U testleri kullamlarak p<0.05
anlamlilik diizeyinde degerlendirilmistir.

Bulgular: Calismaya katilan dis hekimleri, hastalarinin %34.2+24.2’sinin TMB
semptomlan gosterdigini ve bunlarin %63.9’unun kronik safhada oldugunu
bildirmistir. Dis hekimlerinin %47.6’s1 daha cok bruksizmi degerlendirdigini
ya da tedavi ettigini, %77.1’i TMB hastalarim agiz dis ve cene cerrahina
yonlendirdiklerini, %22.9’u ise fizyoterapiye yonlendirdiklerini bildirmistir.
Bu hastalarin tedavisinde okliizal splint/koruyucu kullamim orant TMB kursu
alan dis hekimlerinde daha yiiksek oldugu tespit edilmistir (p<0.05). Kurs
alan dis hekimlerinin hastalan agiz dis ve cene cerrahina yonlendirme
oranlar daha duisiik bulunmustur (p<0.05). Dis hekimlerinin %42.9’u
fizyoterapinin faydalarim bilmedigini, %72.1’i ise bu calismadan sonra
gerektiginde fizyoterapiye yonlendirme olasiliginin daha yiiksek oldugunu
bildirmistir.

Sonug: Bu calisma Adana’daki dis hekimlerinin klinikte daha cok bruksizmle
iliskili kronik TMB’lerle karsilastiklarin1, TMB tedavisinde daha ¢ok okliizal
splint/koruyuculan tercih ettiklerini ve farkindalik eksikliginden dolay1
fizyoterapi gibi konservatif birinci basamak tedavi uygulamalar yerine bu
hastalan agiz dis ve cene cerrahlarina yonlendirdiklerini gostermistir.

ABSTRACT

Background: To evaluate cross-sectionally the approach of dentists in
Adana to temporomandibular disorders (TMD) and their awareness of
physical therapy, which is an important approach in the conservative
treatment of TMD.

Methods: The universe of the study consists of 1072 dentists working in
Adana province in 2024. The study sample consisted of 147 dentists who
participated voluntarily. An online questionnaire was used as a data
collection tool. The content of the questionnaire included questions about
demographic and work experience, patient population and referrals, an
informative poster about the role of physiotherapy, and then questions
about it. Data were statistically analyzed using Chi-square, Kolmogorov-
Smirnov, and Mann-Whitney U tests at the p<0.05 significance level.

Results: The dentists participating in the study reported that 34.2+24.2%
of their patients showed symptoms of TMD and 63.9% of them were in the
chronic stage. 47.6% of the dentists reported that they mostly evaluated or
treated bruxism, 77.1% reported that they referred TMD patients to
maxillofacial surgeons, and 22.9% reported that they referred them to
physiotherapy. The rate of occlusal splint/guard use in the treatment of
these patients was found to be higher in dentists who took TMD courses
(p<0.05). The rate of referring patients to maxillofacial surgeons was found
to be lower in dentists who took the course (p<0.05). 42.9% of the dentists
reported that they did not know the benefits of physiotherapy and 72.1%
reported that they were more likely to refer patients to physiotherapy after
this study.

Conclusion: This study showed that dentists in Adana mostly encounter
chronic TMDs associated with bruxism in the clinic, prefer occlusal
splints/guards in the treatment of TMD, and refer these patients to
maxillofacial surgeons instead of conservative first-line treatment
applications such as physiotherapy due to lack of awareness.

Anahtar Kelimeler: Dis hekimi; Farkindalik; Fizyoterapi; = Keywords: Temporomandibular disorders; physiotherapy; Dentist;

Temporomandibular bozukluk Awareness

GIRIS hekimliginde TME ile ilgili egitim aldiklar icin ag1z dis ve ¢ene cerrahisi,
< agiz hastaliklan ve radyolojisi ve protetik dis tedavisi uzmanlar bu

Temporomandibular ~ bozukluklar ~ (TMB),  cigneme  kaslanni, S ye o P ?

temporomandibular eklemi (TME) ve/veya bunlarla iliskili yapilar iceren
bir dizi kas-iskelet sistemi ve néromuskiiler durumu kapsayan bir terim
olarak tammlanir.™ Niifusun yaklasik %31’ini etkileyen dnemli bir halk
sagligl sorunudur ve orofasiyal bolgede dis kaynakli olmayan kronik
agrinin en yaygin nedeni olarak kabul edilmektedir."? TMB'li hastalar
agn, bas agrisi, TME kilitlenmesi, sinirli acilma ve TME sesleri dahil
olmak uizere ¢esitli semptomlara sahip olabilirler."*7 TMB etiyolojisinde
travma, okliizal faktorler gibi mekanik baslatici faktorlerin yani sira agri
algisinin  bilissel, duygusal ve davranissal yonlerini de iceren
biyopsikososyal bir model taminmaktadir.”>#'" Bu faktorler ve etkileri
hastalarin adaptasyon kabiliyetine gore degisiklik gosterebilir; tedavi
kararlarim ve sonuclarim etkilemede 6nemli bir rol oynayabilir."

Hastalar ozellikle agnyla iliskili TMB’ye sahip oldugunda siklikla dis
hekimlerine danisirlar.® Bu da dis hekimini ilk teshisi koyan ve eger
gerekiyorsa hastayr yonlendirmesi gereken hekim vyapar.*'? Dis
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alanda hizmet verirler.”® Tedavinin basanli olmasi icin hastadaki
etiyolojik faktorlerin dogru saptanmasi ve altta yatan sebebe yonelik
tedavi uygulanmasi onemlidir. Bu dogrultuda fizyoterapi ve psikoterapi
de TMB’nin tedavisi icin 6nerilen uzmanliklardandir. ' 1418

2014 yiinda Schiffman ve ark.° klinisyenlerin hastalari degerlendirirken
kullanabilecegi ve konsiiltasyonlar sirasinda iletisimi kolaylastiracak
Temporomandibular Bozukluklar icin Tanm1 Kriterlerini (DC/TMD)
gelistirmistir. Bu kriterlere gore TMB tipleri genel olarak iki gruba
ayrilabilir: Agn bozukluklan ve eklem bozukluklan.™¢ ilki tipik olarak
bolgesel agn ile karakterizedir ve agrimin yeri miyalji, artralji veya
TMB'ye atfedilen bas agris1 teshisini miimkiin kilar. Eklem bozukluklar
ise tipik olarak fonksiyonel sinirlama ile karakterizedir ve
rediksiyonlu/rediiksiyonsuz disk deplasmani, krepitus bulgusuyla
izlenen dejeneratif eklem hastaliklar bu sinifa girer.®

TMB tedavisinin yonetiminde akut vakalarda semptomlarin gegici dogasi
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g0z oniine alinarak, birinci basamakta cesitli invaziv olmayan hasta
egitimi, fiziksel 6z dilizenleme, fizyoterapi, okliizal apareyler,
farmakoterapi ve psikoterapi gibi tedaviler énerilir.">%'4% jlerleyen
bruksizm vakalarinda ise okliizal koruyucularin kullammi gerekir."
Benzer olarak TME’nin ortopedik stabilitesinin saglanabilmesi icin iyi
bilinen konservatif yontemlerden birisi protetik dis hekimi
uzmanlarinin diizenledigi cesitli oklizal splint tedavileridir.'>152!
Bazen, yogun muayeneler ve disiplinler arasi konsiiltasyonlardan sonra
bile, TMB'nin dogru tedavi yaklasimi konusunda emin olunmayabilir ve
bu durumda geri donusiu olmayan tedavi secenekleri konusunda daha
dikkatli olunmasi onerilmistir.>'> Bu sekilde aym zamanda ikinci
basamak olan agiz dis ve cene cerrahisine sevklerin azalmasi ve daha
invaziv teknikler kullanilmas1 gereken siddetli ve kronik TMB
hastalarinin bu kaynaklara daha kolay erismesi beklenir. Bu hastalara
genellikle artrosentez, artroskopi, eminektomi, total eklem
replasmanini iceren geri donisi olmayan bir dizi cerrahi tedavi
uygulanabilir, 419,20

TME kas-iskelet sisteminin bir parcasi oldugundan, fizyoterapistler
TME'ye baglh agnyi diger viicut eklemlerinin cogunda oldugu gibi
benzer midahalelerle tedavi edebilirler. Fizyoterapi, inflamasyona
sekonder TMB  agrisini, cigneme  kas  agnsim,  TME
hipo/hipermobilitesini, disk deplasmanini, bruksizmi ve fibroz
adezyonu tedavi etmek igin c¢ok sayida yontem igerir.>16:2223
Fizyoterapistler elektriksel stimulasyon, ultrason, akupunktur, masaj,
manuel terapi, postiir egitimi ve ev egzersiz programi gibi diger
konservatif yontemlerle, kaslarin esnekligi, uzunluk ve giiciini
yeniden kazanmasi icin tedaviler planlarlar.16:17:19,20,23-:26

Bu onerilerin rasyonelligine ragmen, muhtemelen doktora veya
uzmanlik oncesi programlarda TMB egitimi icin standart bir modelin
olmamasi nedeniyle uygulama toplulugu icinde siirekli anlasmazliklar
oldugu daha 6nceki calismalarda bildirilmistir.>?:2 Multidisipliner
yaklasim farkindaligimin dis hekimleri arasinda artmasi, TMB
hastalarin1 tedavinin daha iyi yonetilmesi icin diger uzmanlara
yonlendirmelerine yardimc1 olabilir, dolayisiyla dis hekimi ve
fizyoterapist isbirligiyle cok daha iyi bir prognoz elde edilmesini
saglayabilir." 22 Arastirmacilanin bilgisi dahilinde, Turkiye’de dis
hekimleri arasinda fizyoterapinin roli hakkindaki farkindaligi
degerlendirmek icin herhangi bir calisma yapilmamistir. Bu nedenle,
bu calisma, dis hekimlerinin TMB’ye yaklasimin1 ve tedavisinde
fizyoterapi  hakkindaki farkindalik diizeyini  degerlendirmeyi
amaclamaktadir.

GEREC VE YONTEM

Bu calisma, 24 Mart-13 Mayis 2024 tarihleri arasinda tanimlayici ve
kesitsel bir calisma olarak gerceklestirilmistir. T.C. Cukurova
Universitesi Tip Fakiiltesi Girisimsel Olmayan Klinik Arastirmalar Etik
Kurulundan 04.01.2024 tarihli 140/45 karar numarali onay alindiktan
sonra calismaya baslanmistir. Arastirmanin evrenini Adana ilinde
gorev yapan toplamda 1072 dis hekimi olusturmaktadir. Bu dis
hekimlerinin 131’1 Cukurova Universitesi Dis Hekimligi Fakiiltesi’nde
(CUDHF) gérev yapmakta, 941 ise Adana dis hekimligi odasina (ADHO)
kayitli olarak Uiniversite disinda gorev almaktadir. Shaheen ve ark.’in
2020’de yaptig1 calismanin? etki bilylikliigii baz alinarak orta diizeyde
etki biyikliigl (effect size= 0,30), tip 1 hata olasiligi (a=0,05) ve % 95
Power’da (1-B) orneklem biiyiikliigli toplam 143 dis hekimi olarak
hesaplanmistir. Calisma gonulli olarak 147 dis hekiminin katiimiyla
gerceklestirilmistir.

Katiimcilara ADHO ve CUDHF tarafindan cevrimici mobil iletisim
araciligiyla ulasilmis ve calismanin amagclar agiklanmis, katilimlarinin
gonilli oldugu ve isleriyle/meslekleriyle ilgili kisisel bilgilerin gizli
tutuldugu ve yayinlanmayacagi bildirilmistir. Onceki bir calismada
kullanilan anket formu?® yazarlarindan izin alindiktan sonra Tiirkceye
uyarlanarak Google Formlar Ulzerinden veri toplama araci olarak
kullanilmastir.

Anket formunun birinci boliminde katilimcilarin demografik ve is
deneyimi ile ilgili 7 soru, ikinci bolimde hasta populasyonu ve
yonlendirmeleriyle ilgili 11 soru, liclincii bolimde ise fizyoterapinin
rolu ile ilgili bilgilendirici bir poster ve sonrasinda genel bilgiyle ilgili
5 soru, toplamda 23 soru yer almaktadir.

Verilerin istatistiksel analizinde SPSS (Statistical Package for the
Social Sciences) 25.0 paket programi kullanildi. Kategorik olciimler
say1 ve yuzde olarak, surekli 6lcimler ortalama ve standart sapma

(gerekli yerlerde medyan (ortanca) ve min-maks) olarak ozetlendi.
Kategorik ifadelerin karsilastirmalarinda Ki-kare testi kullanmildi.
Calismada yer alan parametrelerin normal dagiim gosterip
gostermedigini  belirlemede Kolmogorov-Smirnov testi kullanildi.
Normal dagilim gostermeyen parametrelerde Mann Whitney U testi
kullanildi. Tim testlerde istatistiksel onemlilik diizeyi 0.05 olarak
alindi.

BULGULAR

Calismaya katilan dis hekimlerine ait demografik ve is deneyimine ait
ozellikler Tablo 1’de verilmistir. Dis hekimlerine TMB’lerin
degerlendirilmesi ve tedavisiyle ilgili sorulara verilen cevaplar Tablo
2’de verilmistir. Hastalan tedavi ederken kullandiklar yontemler Sekil
1’de gosterilmistir.

Tablo 1. Dis hekimlerinin demografik ozellikleri ve is deneyimi

Erkek 50 34.0

Kadin 97 66.0

Doktora 13 8.9
Lisans 97 66.0
Uzmanlik 37 25.2

Evet 141 95.9

Hayir 6 41

0-5 yil 59 40.1
6-10 yil 40 27.2
11-15 yil 20 13.6
16-20 yil 10 6.8
2125yl 9 6.1
26 yil ve daha fazla 9 6.1

Agiz dis ve cene cerrahi 5 3.4
Endodontist 7 4.8

Genel dig hekimi 84 57.1

Oral diagnoz ve radyoloji uzmani 10 6.8
Ortodontist 6 41
Pedodontist 6 4.1
Periodontolog 10 6.8

Protetik dis tedavisi uzmani 15 10.2
Restoratif dis tedavisi uzmani 4 27

Evet 22 15.0
Hayir 125 85.0
I N =T
Yaginiz 33.8+8.8 32 (24-63)
Tahminen hastalanmztn % kaginin TME}
sopplomimden MUE st jdelos s gyzu20 01100
dustnuyorsunuz?
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Tablo 2. Dis hekimlerinin Temporomandibular Bozukluklarin (TMB)
degerlendirilmesi ve tedavisi hakkindaki sorulara verdikleri yanitlarin
dagilim

TME diskinin yer degistirmesi 27 18.4
Kas gerginligi/tetik noktalar 39 26.5
Oklizyon degisiklikleri 43 29.3
TME hipomobilitesi/agiz agikhiginda kisitlilik 27 18.4
Parafonksiyonel aliskanliklar (bruksizm gibi) 70 47.6

TME hipermobilitesi 12 8.2

TME dejenerasyonu 10 6.8
Bas agnis| 27 18.4

Diger 6 4.1

TME ile ilgili sorunu olan bir hastayi hi¢ degerlendirmedim 10 6.8

e emer oo s ooy

TME palpasyonu 133 90.5

Cigneme kaslarinin palpasyonu 131 89.1
Acma/kapama sirasindaki gene hareketleri 128 87.1
TME sesleri 130 88.4
Parafonksiyonel aligkanlik isaretleri 129 87.8
Dental okliizyon 132 89.8

a0

Akut 37 25.2
Kronik 94 63.9
Subakut 16 10.9

a) Boyun agrisi
b) Kotii postir

c) Servikojenik bas agrisi

Evet 99 67.3
Hayir 25 17.0
Hic degerlendirmedim 23 15.6

TMB hastalarinin tedavisinde dis hekimlerinin tercih ettigi
yontemler (%)

100
50
BD
70
60
50
40
30
0
10

o

m Diger wmilaglar

m Splintler

Okuzal koruyucular  m Okluzyonun dilzenlenmesi  m Braketler

Sekil 1. Dis hekimlerinin (n=147) Temporomandibular Bozukluklarin (TMB)
tedavisinde tercih ettigi yontemlerin ylizde olarak dagilimi.

TMB konusunda kurs alan dis hekimlerinin %50’si okluzal splint, %31’i TMB
teshis ve tedavisi, %4.5’u bruksizm ve tedavi yontemleri, %4.5’u TMB
cerrahisi, %4.5’u TME’nin ultrasonografi ile gorintiilenmesi, %4.5’u
okliizyon ve klinik pratiginde TMB %4.5’u botoks uygulamasi hakkinda
egitim aldigim belirtmistir.

Dis hekimlerinin %89.1’i TMB’li hastalar baska hekimlere yonlendirdiklerini
belirtmislerdir. Bu hastalarin yiizde kacim yonlendirdikleri soruldugunda
sirastyla 38 kisi (%29)’u %75-100’uUnl, 28 kisi (%21.4)’inin %50-75’ini, 26
(%19.8)’sinin - %5-25’ini, 22 (%16.8)’sinin %25-50’sini, 17 (%13.0)’sinin

%0-5’ini seklinde yonlendirdikleri saptanmistir. Hastalan
yonlendirdikleri saglik alanlari konusundaki bilgiler Sekil 2’de yer
almaktadir. TMB’li hastalan fizyoterapiye yonlendirme nedenleri
hakkindaki soruya cevaplann Sekil 3’de yer almaktadir. Dis
hekimlerinin hastalar fizyoterapiye yonlendirmeme nedenleri
olarak hekimlerin  %42.9 u “fizyoterapinin faydalarim
bilmiyordum.” diye cevap vermisken, %10’u ise “fizyoterapiye
gerek yoktu.” seklinde cevap vermistir. Dis hekimlerinin
fizyoterapi ile ilgili farkindaligim Glcen sorulara yamtlan Sekil
4’de verilmistir. Dis hekimlerinin %72.1’i bu calismaya
katildiktan sonra TMB’li bir hastay1 gerektiginde fizyoterapiye
yonlendirme olasiiginin daha vyiiksek oldugunu isaretlemistir.
%6’s1 ise ihtiyac durumunda yonlendirdikleri bilgisini vermistir.

TMB hastalarini yonlendirdikleri profesyoneller

100
a0
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40

20

m Ortodontist

mAge digve cene cerrahi

W Protetik dig tedavisi uzmani Fizyoterapist

m Psikolog m Fiziksel tip ve rehabilitasyon uzmamni

Sekil 2. Dis hekimlerinin (n=147) Temporomandibular
Bozukluklara (TMB) sahip hastalar yonlendirdikleri
profesyonellerin yiizde olarak dagilimi.

TMB hastalarini Fizyoterapiye yonlendirme sebepleri

100
80
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40

20

m Boyun agnsi m Cigneme kaslannda hassasiyet
W Postural degisikik (Om. Bagi onde postar) m Bag agnlan
m Servikojenik bas agrs m Hig fizyoterapiste yanlendiriimedi

Sekil 3. Dis hekimlerinin (n=147) Temporomandibular
Bozukluklara (TMB) sahip hastalan fizyoterapiye yonlendirme

sebeplerinin yiizde olarak dagilimi.
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“Fizyoterapi, TMB'li hastalan rmegin  “Cineme balgesi agnisi servikal omurga
cene hareketlerini yeniden eZiterekve  arisindan kaynaklanabilmekeedir.*
cigneme kas fonksiyonunu eski haline

getirerek tedavi edebilmektedir "

“Literatiirde yapilan arastirma
sonuglarina gore fizyoterapinin oral
egzersizler, manuel terapi ve postiral
yeniden egitim ile TMB semptomlanni
ivilestirebilecegi bildirilmigtir."

Hevet Ehayir
Sekil 4. Dis hekimlerinin (n=147) fizyoterapi ile ilgili

farkindaligin1 6lcen sorulara verilen yamtlarinin yiizde olarak
dagilimi.
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TMB konusunda kurs alan ve almayan dis hekimleri karsilastinldiginda
kurs alan dis hekimlerinde doktora egitim derecesi oran1 daha yiiksek
oldugu goriilmistiir (p=0.003). TMB konusunda kurs alanlarin agiz dis
ve cene cerrahi, ortodontist ve protetik dis tedavisi uzmani olma
oranlan, digerlerine gore daha yiiksektir (p=0.001). TMB hastalarinin
tedavisinde splintleri ve okliizal koruyucular kullanim orani kurs alan
dis hekimlerinde daha vyiiksek oldugu tespit edilmistir (sirasiyla
p=0.013; p=0.013). TMB hastalarin1 baska hekimlere yonlendirme
oran kurs alan dis hekimlerinde daha dusiik bulunmustur (p=0.007).
TMB konusunda kurs alan dis hekimlerinin agiz dis ve cene cerrahina
yonlendirme oranlann da daha disik bulunmustur (p=0.034).
Meslekteki unvanlara gore fizyoterapiste yonlendirme konusunda fark
bulunmazken, protetik dis tedavisi uzmanina yonlendiren dis
hekimlerine bakildiginda genel dis hekimlerinin anlamli olarak daha
yiiksek oldugu goriilmustiir (Tablo 3).

Tablo 3. Meslekteki unvanlara gore fizyoterapiste ve protetik dis
tedavisine yonlendirme

Agiz dis ve cene cerrahi 3(3) 1(3.3)
Endodontist 4.(4) 3 (10)
Genel dig hekimi 56 (55.4) 22 (73.3)
Oral diagnoz ve radyoloji 10 (9.9)
uzmani
Ortodontist 4 (4) 1(3.3) 0.193
Pedodontist 5(5)
Periodontolog 7 (6.9) 3 (10)
Protetik dig tedavisi 989
uzmani
Restoratif dis tedavisi

3(3)

uzmani

Agiz dis ve cene cerrahi 1(1.1) 3(7.7)
Endodontist 5 (5.4) 2 (5.1)
Genel dis hekimi 47 (51.1) 31 (79.5)
Oral diagnoz ve radyoloji
uzmani L)
Ortodontist 5 (5.4) 0.013*
Pedodontist 5 (5.4)
Periodontolog 8(8.7) 2(5.1)
Protetik dis tedavisi
uzmani BEm i (BE)
Restoratif dis tedavisi 3(33)

uzmani
TARTISMA

Cene yiiz bolgesinde dental orjinli olmayan agrinin en yaygin nedeni
olan TMB’nin tanmis1 ve tedavisi karmasik etiyolojiye sahip farkli
durumlan kapsayan genis bir kavram olmasi nedeniyle bircok hekim
agisindan zorluk tasimaktadir. %137

Bu calisma dis hekimlerinin TMB tedavisine yaklasimin ve tedavide
fizyoterapi hakkindaki farkindaliklarim1 degerlendirmek, bu konuda
multidisipliner yaklasimin onemi hakkinda farkindalik olusturmak icin
Turkiye’de yirutulen ilk calismadir. Mevcut calismanin sonucunda
Adana’daki dis hekimleri tahminen hastalarinin %34’inin TMB’ye
sahip oldugunu diistinmektedirler ve bu daha 6nce yapilan meta-analiz
calismasimin  sonucuyla (%31) tutarlilik gostermektedir.2 Bu dis
hekimlerinin %68’i TMB hastalaninin tedavisinde okliizal splint ve
koruyuculan tercih ettiklerini %56.5’i ise ilac recete ettiklerini
belirtmistir (Sekil 1). Dis hekimlerinin %89’u TMB hastalarin1 baska
uzmanlara yonlendirdiklerini belirtmistir. En cok yonlendirdikleri
uzmanlar %77.1%inin agiz dis ve cene cerrahi, ikinci olarak ise
%29.8’inin  protetik dis tedavisi uzmanlandir (Sekil 2). Dis
hekimlerinin %42.9’u fizyoterapinin faydalarimi bilmedigini ve bu
nedenle TMB ile ilgili fizyoterapiste bir yonlendirme yapmadiginm
belirtmistir.

Calismadaki dis hekimlerinin fizyoterapinin TMB’li hastalar1 tedavi
edebildigini bilme oram (Sekil 4; %51) Suudi Arabistan’daki (%49.9)
oranla benzerken Florida’da (%59) yapilan calismadan biraz daha
disiiktir.2>% Bunun olasi nedenleri, katiimcilarin ¢ogunlugunun
(%66) lisans derecesine sahip olmasi ve %40.1'inin 5 y1l veya daha az
stiredir pratik yapmas1 nedeniyle bilgi ve deneyim eksikligi olabilir.
Tablo 2’de dis hekimlerinin bildirdigi kendi TMB hastalarimin
ozelliklerine dayanarak, cogunun daha ileri tedavi icin fizyoterapiye
yonlendirilebilecegi anlasiimaktadir. Dis hekimlerinin %72.1’i bu
calismaya katildiktan sonra TMB’li  bir hastayr gerektiginde
fizyoterapiye yonlendirme olasiiginin  daha yiiksek oldugunu
belirtmistir.

Calismaya katilan dis hekimlerinin %66’s1 genel dis hekimidir ve
katiimcilarin sadece %15’i TMB hakkinda kurs aldigini belirtmistir. Dis
hekimleri katildiklar1 kurslarin %50’sinin okliizal splint uygulamalan
konusunda oldugu belirtilmistir. Suudi Arabistan’da gerceklestirilen
calismayla benzer olarak calismaya katilanlarin %68’i de TMB'’yi
tedavi ederken en cok oklizal splint ve okliizal koruyucular
kullandiklanm bildirmistir.? Florida’da gerceklestirilen calismada
katiimcilarin %61’inin TMB kursuna katildigim bildirmesi %90’k
okliizal splint kullamim oranmimi destekleyebilir.2* Bircok c¢alisma,
okliizal splintin tek basina veya diger terapotik yontemler ile birlikte
uygulanmasinin, kisa vadede TMB agrisim1 azaltmak icin en etkili
tedavi secenegi oldugunu goéstermistir.’®23"  On  yeniden
konumlandirma splinti, sert stabilizasyon splinti, yumusak splint ve
mini on 1sirma plag1 gibi uygulamada farkli splint cesitleri
mevcuttur.2"?® Disleri asinmadan korumak, néromdskiiler dengeyi
saglamak ve TME hastalarinda agriy1 azaltmak icin en yaygin olarak
stabilizasyon splintleri kullamlmaktadir.3%3" Artrojen TMB'ler yasayan
hastalarla ilgili olarak, on yeniden konumlandirma splinti ve sert
stabilizasyon splintiyle birlikte danismanlik terapisi, miyojen TMB
vakalarinda, mini 6n 1sirma plag1 6neren calismalar mevcuttur.'»2"2?
Okluzal splintin etkinligi, hangi tir splint kullamldigi, klinik
uygulamada takip sikligi ve dogru okliizal ayarlama ile oldukca
iliskilidir.3°

Calismaya katilan dis hekimlerinin %47.6’s1 en cok degerlendirdigi
veya tedavi ettigi TMB’nin bruksizm ve %29.3 ‘i de okliizyon
degisikligi oldugunu belirtmistir (Tablo 2). Bruksizm, dislerin sikilmasi
veya gicirdatilmasi ve/veya alt cenenin desteklenmesi veya itilmesi
ile karakterize edilen tekrarlayici bir ¢ene kasi aktivitesidir.3
Orofasiyal agr, dis asinmasi ve basarisiz restoratif tedaviler dahil
olmak lzere bir dizi klinik sorunla iliskilendirilmesine ragmen,
bruksizmin etkili ve giivenli yollarla yonetilmesi hala zordur.*
ilerleyen bruksizm vakalarinda, koruyucu okliizal splintler gereklidir.
Okliizal splintlerin uygulanmasi, stomatognatik sistemde fizyolojik
olarak kabul gormiis saglikli bir durumu test etmek, geri yiiklemek ve
kurmak icin vazgecilmez non-invaziv tedavi araclar olarak onerilir."
Dis okluzyonundan merkezi sinir sistemine gelen anormal girdiyi en
aza indirmek icin her zaman caba gosterilmeli ve boylece TMB dahil
olmak Uzere orofasiyal agr durumlarina baslatici veya katkida
bulunan etkiler hafifletilmelidir.3* TMB'lerin ve bruksizmin okliizyon
ile olan iliskisi tartismali oldugu icin geri dondiriilemez protetik veya
ortodontik rehabilitasyonlar bu tir durumlarin yonetimi veya
onlenmesi icin onerilmemektedir. Bununla birlikte, bu hastalar
siklikla okliizyon degisikligi gibi protez tedavisi endikasyonlariyla
gelirler. Bu hastalar dikkatli bir sekilde yonetilmeli ve protetik tedavi
uygulayan dis hekimleri TMB'ler ve bruksizm hakkindaki giincel
kavramlara hakim olmalidir.3*

Calismaya katilan dis hekimlerinin %63.9’u degerlendirme sirasinda
hastalarinin cogunun kronik oldugunu bildirmistir (Tablo 2). Bir TMB
akut oldugunda bariz bir etiyolojiye yonelik mzli bir tedavi
uygulanmasi genelde semptomlarin azaltilmasi icin yeterliyken,
semptomlar uzayip kroniklestiginde genellikle okliizal aparey gibi
basit dental prosediirlerle c¢oziilmez.? Bunun sebebi muhtemelen
etiyolojide dental durumla ilgili olmayan baska faktorlerin vartigidir.
Bu nedenle kronik TMB varliginda dis hekimi, psikolog, fizyoterapist
veya bu disiplinlerin kombinasyonuna sahip uzmanlar birlikte
calismalidir, 331
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TMB hastalarinin en sik yonlendirildigi uzmanlar diger calismalara
benzer olarak agiz dis ve ¢ene cerrahlariydi (%77.1).%% Fakat kurs alan
dis hekimlerinin agiz dis ve cene cerrahina yonlendirme oraninin
almayanlara gore anlamli olarak dusiik olmasi, kurslarin TMB’nin
tedavisinin cok disiplinli oldugunu ve oncelikle non-invaziv yollarin
tercih edilmesi gerektigini vurgulamasi olabilir. Bu disiinceyi
destekleyici olarak Avusturalyali dis hekimlerinin hastalarin %45’ini
fizyoterapistlere yonlendirdigini bildirmesi TMB kurslarina katilim
oranminin (%40.7) yliksek olmasiyla agiklanabilir.’® Calismada protetik
dis tedavisi uzmanina yonlendirenlerin ise daha cok genel dis hekimleri
olmas1 TMB degerlendirmelerinde daha c¢ok bruksizm ve okliizyon
degisikliklerinin degerlendirilmesine bagh olabilecegi diisiinilmektedir
(Tablo 2).

Genel olarak tanm dogruysa, buna uyumlu, eslesen bir terapi ve tedavi
mevcuttur. Tedavi basariliysa, o zaman tan1 dogrudur. Dogru tami icin
onemli olan hastanin iyi ve eksiksiz bir muayenesidir. Sadece intraoral
degil, aynm1 zamanda bas ve boyun bdlgesinden de anamnez ve klinik
muayeneler cok o6nemli ve vazgecilmezdir." Calismadaki dis
hekimlerinin yaklasik %90’1 TMB’nin degerlendirmesinde belirtilen tiim
secenekleri kullandiklarini belirtmistir. %67.3’U boyun agnsi, koti
postiir ve servikojenik bas agrisina TMB hastalarinin sahip olduklarim
%15.6’s1 ise bu durumu hi¢ degerlendirmedigini belirtmistir (Tablo 2).
Klinik olarak fizyoterapistler, servikal omurga hareket kisitlamalarinin
ve basin 6ne dogru durusunun mandibular kapanmay1 etkiledigini ve
bunun da dislerin ve okliizal apareyin temas seklini degistirdigini dile
getirmektedirler.® Oklizal aparey kullanimina yanit vermeyen hastalar
icin diger bir alternatif ise, oklizal apareyin etkinligini
engelleyebilecek olas1 islev bozukluklarini degerlendirmek icin bir
fizyoterapistin servikal omurgay1 degerlendirmesini saglamaktir.®
Klinik olarak, anormal postiir veya hareket bozukluguna bagli servikal
omurga disfonksiyonu, okliizal apareyin kullanimi oncesinde, sirasinda
veya sonrasinda tedavi edilebilir.?® Postiir tedavisinin TMB miyofasyal
agnsin azaltmada ve maksimum agiz agikligini iyilestirmede yararli
oldugu ileri surilmektedir.>'®% Bununla birlikte Fransa gibi
fizyoterapiste yonlendirme oraminmin oldukca yiiksek (%75) oldugu
llkelerde bile TMB degerlendirmesinde postiiriin  yeterince
o6nemsenmedigi ileri stirtilmistir."

Fizik tedavi uzmanlarinin uygun miidahalenin uygulanmasina iliskin
karar verme siirecleri dogru bir taniya dayanmalidir. Bu nedenle, belirti
ve semptomlarin farkinda olunmasi, dogru tam konulmasi, etkili
miidahale yapilmasi ve TME bozukluklarinin tedavisinde multidisipliner
yaklasimin benimsenmesi fizyoterapistler tarafindan daha iyi bir
prognoza ulasilmasini saglayacaktir.?® Bazen, yogun muayeneler ve
disiplinler aras1 konsiiltasyonlardan sonra bile, hekim TMB'nin dogru
tedavi yaklasimina ikna olmayabilir. Bu durumda, (geri dondiiriilemez)
tedavi secenekleri konusunda dikkatli olunmas1 onerilir. Kisi mumkun
oldugunca 6ngorilebilir sekilde tedavi edilmelidir. '

Bu calismanin sinirlamasi calismaya sadece Adana'daki dis hekimlerinin
dahil edilmis olmasidir. Mevcut calismanin 6rneklem 6zel dogas,
bulgularin genellestirilebilirligini sinirlayabilir. Sadece Tiirkiye’nin
farkli bolgelerinden degil, ayn zamanda daha fazla dis hekimini iceren
daha biiylik ornekleme sahip gelecekteki calismalara ihtiyac vardir.
Diisiik yonlendirme oraninin diger olasi nedeni, tiim fizyoterapistlerin
TMB hastalarina bakim verme konusunda hazirlikli ve kendinden emin
olmamasi nedeniyle TMB'yi tedavi etme yetenegine sahip erisilebilir
fizyoterapistlere ihtiyac  duyulmasi olabilir. Ek olarak,
fizyoterapistlerin TMB’ye yaklasimlarini ve dis hekimleriyle arasindaki
is birligi diizeyini ve TMB hastalarinin bu is birliklerinden elde ettigi
tedavi faydalarimi  degerlendirmek icin daha fazla calisma
onerilmektedir.

SONUC

Bu calisma, Adana ilindeki dis hekimlerinin klinikte daha cok bruksizm
gibi parafonksiyonel aliskanliklarla iliskili TMB’lerle karsilastiklarin ve
tedavide oklizal splint ve koruyuculari tercih ettiklerini
gostermektedir. Adana’daki dis hekimlerinin az bir kismi1 (%22.9) TMB
tedavisinde hastalan fizyoterapiste yonlendirdigini bildirmesine
ragmen, daha fazlas1 (%42.9) fizyoterapinin faydalari hakkinda bir
farkindalik eksikligi oldugu icin yonlendirme yapmadigini bildirmistir.
Calisma, ankete katilan dis hekimlerinin fizyoterapi ile isbirligi ve
multidisipliner yaklasim hakkindaki farkindaliklarin1 genisletmek icin
bir fark yaratmistir. Saglik alamindaki isbirligi, daha iyi sonuclar, yanlis
teshisin onlenmesi ve maliyetin disuriilmesi icin son derece onemlidir.
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ABSTRACT

Aim: The aim of our study is to evaluate the thoughts of speciality students
receiving pediatric dentistry education in different faculties in Turkey about
pediatric dentistry education by guiding them through survey questions
prepared considering the curriculum.

Material and Method: Questions prepared in accordance with the core
curriculum of pediatric dentistry education published in 2021 were sent to
specialisation students studying at different universities in Turkey via Google
Forms. A total of 92 surveys were collected, and the responses were
statistically analysed.

Result: Mostly "sufficient” responses were obtained to the questions related
to the content of pediatric dentistry education. It was determined that most
of the participants did not participate in scientific research. When
participants were asked which topics they were most proficient in
theoretically within the pediatric dentistry curriculum, the topics selected
the least were, respectively, dental treatments under sedation, odontogenic
infections and surgical treatment approaches, and minor orthodontic
treatment applications. When asked which clinical treatment applications
they performed, the least selected topics were, respectively, dental
treatments under sedation, zirconium crown applications, and permanent
tooth extractions.

Conclusion: Overall, when the responses are evaluated, it can be concluded
that the pediatric dentistry education process and content in Turkey are
conducted in accordance with the curriculum, but it is necessary to
encourage the participation of specialisation students in academic studies.
The content of pediatric dentistry education and clinical practices in Turkey
should be evaluated in detail with new studies, and efforts should be made
to improve the content of pediatric dentistry education, focusing on areas
perceived as lacking.

Keyword: Survey, Pedodontics, Curriculum.

(04
Amag: Tirkiye'deki farkli fakiltelerde pedodonti egitimi alan uzmanlik

ogrencilerinin, miifredat dikkate alinarak hazirlanan anket sorulan
araciligiyla pedodonti egitimi hakkindaki diistincelerini degerlendirmektir.

Gereg ve Yontemler: 2021 yilinda yayinlanan pedodonti egitimi cekirdek
mufredatina uygun olarak olusturulan sorular Google Forms lizerinden
Tirkiye’nin farkli Universitelerinde egitim alan uzmanlik oGgrencilerine
gonderilerek cevaplandinldi. Toplamda 92 ankete cevap alinarak cevaplar
istatistiksel olarak degerlendirildi.

Bulgular: Pedodonti egitimi icerigi ile ilgili yoneltilen sorulara ¢ogunlukla
“yeterli” cevabr alinmistir. Katiimailarin biiyiik cogunlugunun ise bilimsel
arastirmalara katilmadig1 tespit edilmistir. Katiimcilara pedodonti
mifredatinda teorik olarak hangi konularda en vyetkin olduklan
soruldugunda, en az secilen konular sirasiyla sedasyon altinda dis tedavileri,
odontojenik enfeksiyonlar ve cerrahi tedavi yaklasimlan ve minor
ortodontik tedavi uygulamalan olmustur. Hangi klinik tedavi uygulamalarini
gerceklestirdikleri soruldugunda, en az secilen konular sirasiyla sedasyon
altinda dis tedavileri, zirkonyum kron uygulamalan ve daimi dis cekimleri
olmustur.

Sonug: Genel olarak alinan yanitlar degerlendirildiginde; Turkiye’de
pedodonti egitim siireci ve iceriginin miifredata uygun olarak yuriitildigi
ancak uzmanlik 6grencilerinin akademik calismalara katilimlarinin tesvik
edilmesi gerektigi sonucuna vanlabilir. Tirkiye’deki pedodonti egitim
icerigi ve klinik uygulamalar vyeni calismalarla ayrintii olarak
degerlendirilmeli ve eksik goriilen konular iizerine durularak pedodonti
egitim icerigi en iyi hale getirilmelidir.

Anahtar Kelimer: Anket, Pedodonti, Pedodonti Egitim Miifredati.

Introduction

Pediatric dentistry is a speciality that focusses on the treatment
planning of children and adolescents, including those with special needs
(disabled or with systemic diseases), according to their growth and
development stages. It encompasses behaviour management and
provides all diagnostic, investigative, and therapeutic dental
procedures. Previously, in Turkey, it was combined under the
department of "Pedodontics and Orthodontics,” but it was separated
into "Pedodontics" as a distinct department following the new regulation
published on June 19, 2002. ' Since the introduction of the Dental
Specialisation Exam (DUS) in 2012, Turkey has continued to provide
pediatric dentistry education through speciality education.

According to the 2022 data from Turkey Health Research, dental and
oral health issues are reported as the 5th most common disease in the
0-6 age group and the 3rd most common in the 7-14 age group in Turkey.
2 The high prevalence of oral and dental health problems among children
increases the need for pediatric dentists (pedodontist). It is evident that
for equipped pedodontist to serve in every region of Turkey, the
pediatric dentistry education received at various faculties must align
with the core curriculum and educational objectives. The curriculum
created by the Medical Specialisation Board Curriculum Development
and Standards Determination System (TUKMOS) in 2021 includes
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specified theoretical education, clinical applications, and academic
and scientific activities.> These components should be included in the
programs of all faculties providing Pediatric dentistry education in
Turkey.

A literature review reveals that no studies have evaluated Pediatric
dentistry speciality education conducted in Turkey for approximately
12 years. Based on this observation, our research aims to assess the
functioning of Pediatric dentistry education in Turkey. This will be
achieved by administering survey questions, prepared with
consideration of the educational curriculum, to speciality students
from different faculties and analysing their responses.

Material and Method

The Ataturk University Faculty of Medicine Ethics Committee provided
ethical approval for our survey study. According to current data, as of
2023, there are approximately 533 pediatric dentistry speciality
student in Turkey.* Based on this, similar studies that can be used for
calculating sample size were examined, and the sample size
calculation that provided the highest number according to the
statistical methods to be applied in line with the main hypotheses was
considered. In this study, the 'G. Power-3.1.9.2" program was used >,
and at a 95% confidence level (a=0.05), the standardised effect size
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was calculated as 0.15 (moderate)® due to the absence of a similar
study, and the minimum sample size was determined to be 90 with a
theoretical power of 0.80.

To evaluate the speciality education in Turkey, a 19-item
questionnaire (closed-ended) was developed considering the
speciality training regulations and core curriculum. This survey was
distributed electronically to speciality students at other faculties
using Google Forms between April 3 and August 5, 2024. Each
participant was ensured to respond to the survey only once, and the
responses were collected electronically. 92 responses were received
during this period, and the study was concluded. The collection of
participant responses adhered to Google's privacy policy
(https://policies.google.com/privacy), ensuring anonymity and
confidentiality. No names or contact information of the participants
were collected. Descriptive statistics were used to define the
response rate for each question. The collected data were statistically
analysed using the chi-square test in the SPSS 26.0 (IBM, Chicago, USA)
software package, and the significance level in the statistics was set
at p < 0.05.

Results

The distribution of participants’ demographic characteristics and
regarding pediatric dentistry education of the participants are
provided in Table 1.

Table 1. Distribution of Participants' Demographic Characteristics
and Regarding Pediatric Dentistry Education

Man 14 15,2

Sex
Female 78 84,8
<25 8 8,7
25-29 66 g
Age
30-34 17 18,5
=40 1 1,1
01 26 28,3
1-2 27 29,3
What year are you in your pediatric 23 25 272
dentistry education?
3-4 3 3,3
Above 4 years " 12
Within 1 year Eal 44,6
How many years after graduating from
the Faculty of Dentistry did you start your 1-3 years M 44,6
pediatric dentistry education?
Above years 3 10 10,8

Descriptive statistics concerning participants’ opinions on the
pediatric dentistry education process are presented in Table 2. Chi-
square tests were conducted to compare the proportion of responses
to the questions. The analysis revealed statistically significant
differences among the responses to each question (p<0.05).

Tablo 2. Distribution of Participants’ Responses Concerning Their
Opinions on the Pediatric Dentistry Education Process

9,8 30,7 21,7

*
Could you share your S ® <0,001

opinions about the

duration of pediatric Long 10 10,9 30,7 -20,7
dentistry education?
Adequate 73 79,3 30,7 42,3
i *
Do you find the Undecided 32 34,8 18,4 13,6 <0,001
theoretical content of Quite
the pediatric dentistry ~ adequate 4 a4 o Ak
education sufficient? Quite
inadequate 8 8,7 18,4 -10,4
Adequate 21 22,8 18,4 2,6
Inadequate 27 29,3 18,4 8,6
Do you believe that the ~ Undecided 13 14,1 18,4 5,4 <0,001*
number of patients you Quite
treat during the 31 33,7 18,4 12,6
i " adequate
pediatric dentistry Quit
training process is . dUI e 1 11 18,4 -17,4
sufficient for you to [FECETIED
have the necessary Adequate 44 47,8 18,4 25,6
knowledge and
experience? Undecided 3 33 18,4 -15,4
Do you think that the Undecided 21 22,8 18,4 2,6 0,006*
materials you use in Qui
the pediatric dentistry uite 18 19.6 18,4 04
training process and adequate : ’ ’
the physical facilities of Quite 5 54 18.4 134
the institution are inadequate ’ ’ ’
adequats? Adequate 27 20,3 18,4 86
Inadequate 21 22,8 18,4 2,6
Undecided 34 37 18,4 15,6 0,001*
Do you consider the Quite
rotation trainings and  adequate 8 87 184 -10,4
durations included in Quite
the pediatric dentistry inadequate 1 1.1 18,4 -17,4
curriculum to be
sufficient? Adequate 32 34,8 18,4 13,6
Inadequate 17 18,5 18,4 1,4
Undecided 32 34,8 18,4 13,6 <0,001*
What are your @it 6 65 18,4 12,4
thoughts on how other POS'.“VQ ’ ’ ’
dental speciality Qultle 5 54 18,4 134
branches perceive negative g » f
pediatric dentistry? Positive 35 38 18,4 16,6
Negative 14 15,2 18,4 4,4
Howwouldyou —ngecideq 32 34,8 23 9 <0,001*
evaluate the education
you received in order Quite -
to consider yourself as adequate i b = i
a competent dentist
upon completing the Adequate 41 44,6 23 18
pediatric dentistry
Inadequate 6 6,5 23 17

training process?
* p<0.05, bold text indicates high rates, and italic text indicates low rates.

Responses regarding the theoretical training received by participants
during the pediatric dentistry education process, their practical
applications, and which educational activities are routinely conducted
are shown in Table 3.
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Table 3. Distribution of Participants' Views on the Content of Pediatric
Dentistry Education

Pedodontic Examination, Radiology, and Diagnosis 92,4
Behavior guidance techniques and pain control 77 83,7
Dental treatments under general anesthesia 57 62
Dental treatments under sedation 16 17,4
What topics are  Approach to dental treatment in children with special needs 45 489
you proficient in and/or systemic diseases ’
theoretically
during the Early childhood caries and preventive treatments 66 7,7
pediatric . . .
dentistry Restorative treatments and restorative agents applied to 84 913
training primary and permanent teeth in pedodontics 7
process? Endodontic treatment approaches applied to primary and
P 0 80 87
permanent teeth in pedodontics
Space maintenance applications 74 80,4
Minor orthodontic treatment applications 27 29,3
Odontogenic infections and surgical treatment approaches 24 26,1
Traumatic dental injuries 69 75
Preventive dental treatments 90 97,8
Dental treatments under general anesthesia 68 73,9
Dental treatments under sedation 17 18,5
Treatment of traumatic dental injuries 89 96,7
During the p 0
pediatric Regenerative endodontic treatments 85 92,4
dentistry i e
training period, Stainless steel crown applications 82 89,1
what treatment
procedures do Zirconium crown applications 20 21,7
you perform in
the clinic? Extractions of primary teeth 83 90,2
Extractions of permanent teeth 31 33,7
Fixed and removable space maintainers 84 91,3
Restorative and endodontic treatments for primary and
92 100
permanent teeth
Minor orthodontic treatments 42 45,7
Scientific seminars 52 56,5
During your
pediatric ; . q
dentistry Literature discussions 56 60,9
training, which
training Case planning presentations 27 29,3
activities are
routinely Scientific courses 12 13
implemented?
None 13 14,1

Descriptive statistics for participants’ responses to questions about
academic activities during the pediatric dentistry education process are
provided in Table 4. Chi-square tests were performed to compare the
proportions of responses. The analyses found statistically significant
differences among the responses to each question (p<0.05).

Table 4. Distribution of Participants’ Responses to Questions
Regarding Academic Activities in the Pediatric Dentistry
Education Process

Are you encouraged to

*
participate in congresses, <[yl
scientific meetings, and to

give presentations? o 2 & 46 2
a *
Are you actively involved in V&S & E25 4 i Qe
scientific research?
No 62 67,4 46 16
How do you evaluate the Undecided 45 48,9 18,4 26,6 <0,001*
physical, financial .
resources, and research dQultet 4 43 18,4 -14,4
support provided by your &l eq}Ja S
institution during the ~ Quite 3 33 18,4 15,4
preparation process of your inadequate
thesis? Adequate 27 293 18,4 8,6
Inadequate 13 14,1 18,4 5,4

Do you believe that the pre-
graduation final exam Undecided 39 42,4 23 16 <0,001*
system is sufficient?

Quite

adequate 10 10,9 23 -13
Adequate 41 44,6 23 18
inadequate 2 2,2 23 21

How do you evaluate the
contribution of your
academic advisor to your Undecided 24 26,1 18,4 5,6 <0,001*
training process during the
pediatric dentistry training?
Quite

20 21,7 18,4 1,6
adequate
G 3 33 184 154
inadequate
Adequate 32 34,8 18,4 13,6
Inadequate 13 14,1 18,4 -5,4

* p<0.05, bold text indicates high rates, and italic text indicates low rates.

Discussion

With the rapid advancements in the field of dentistry from the
past to the present, interest in postgraduate dental education has
increased. In Turkey, the significant issues related to oral and
dental health among children aged 0-14 years? have necessitated
an increased demand for pedodontist specialists, making
pediatric dentistry a popular choice for postgraduate education.
Faculties providing pediatric dentistry education must offer a
curriculum that aligns with the core education curriculum and
training regulations, ensuring that well-equipped physicians can
operate throughout Turkey and provide high-quality health
services. Therefore, our study administered survey questions to
students undergoing speciality training at different universities to
evaluate the operation of pediatric dentistry education in Turkey.

According to the responses given in our study, most of the
postgraduate students receiving pediatric dentistry training in
Turkey are female physicians aged between 25 and 29. Upon
examining the literature, it is seen that there are gender-based
tendencies in speciality preferences, and the fact that female
physicians prefer the field of pediatric dentistry supports our
results.”® Furthermore, the survey revealed that most
participants started specialised training within 3 years after
graduation. The reason for beginning specialisation training
shortly after undergraduate education is thought to be due to the
increasing popularity of dental specialisation in Turkey.

Upon evaluating the responses provided by the participants about
the pediatric dentistry education process in Turkey, it is seen that
the majority of answers are "satisfactory ". Only the questions "Do
you find the theoretical content of pediatric dentistry education
satisfactory?” and "Do you think the rotation branches and
durations determined by the Board of Medical Specialisation are
satisfactory?” in this field got mostly the answer "I am uncertain
". The pediatric dentistry curriculum encompasses a significant
portion of dental education. Since pediatric dentistry is a
dynamic and innovative field, it necessitates ongoing monitoring
of recent advancements.” Consequently, this is believed to
augment both the clinical and theoretical knowledge
requirements in the field of pediatric dentistry. Hence, the
reason for response to the question "Is the theoretical content of
pediatric dentistry education satisfactory to you?" is "I am
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uncertain” can be because of that.

In addition to clinical practices and theoretical training in pediatric
dentistry, it is essential to undergo rotational training in dentistry
departments that focus on critical areas within the pediatric dentistry
curriculum, as well as in other specialities within the college of
medicine." According to the current curriculum, during the pediatric
dentistry speciality training, it is required to complete rotation training
in the areas of Oral and Maxillofacial Surgery, Orthodontics,
Anesthesiology and Reanimation, and Child Health and Diseases for a
duration of 1 month.? Pediatric dentistry is a field of specialised
profession that shares a common basis with other specialities, as well
as covering various disciplines, procedures and skills in the field of
medicine.’ The response to the question about the rotation branches
and durations in pediatric dentistry training, which includes many
disciplines, was given as "uncertain®, and rotation branches and
durations are not considered satisfactory.

The subjects identified for clinical proficiency within the core
curriculum of pediatric dentistry education in Turkey are as follows:
Anomalies and pathologies in teeth and tooth-supporting tissues were
determined as pulp diseases, periodontal diseases, traumatic dental
and soft tissue injuries, malocclusions, TMJ disorders, signs of abuse
and oral pathologies.> The chosen curriculum topics appear to align
with the prescribed training topics for the pediatric dentistry speciality
as outlined by the American Academy of Pediatric Dentistry (AAPD)."®
Using the curriculum topics, we designed questions to assess the
participants' proficiency in both theoretical knowledge and clinical
practices. The question that received the lowest response rate was
related to dental treatment methods performed under sedation.

Sedation and general anaesthesia procedures, which are
pharmacological methods of guiding behaviour, are commonly
employed in the field of pediatric dentistry and are essential topics in
pediatric dentistry education included in all advanced pediatric
dentistry training programs.'" While sedation is frequently used in
clinics, dental treatments often require general anaesthesia due to
challenges in controlling the level of sedation and the necessity for
more reliable execution of many procedures.' Our study found that
most participants did not demonstrate expertise in dental treatment
techniques under sedation, both in terms of theoretical knowledge and
practical application. In contrast, a more significant number of
participants achieved proficiency in dental procedures performed
under general anaesthesia. The high prevalence of oral and dental
health issues among children aged 0-6 in Turkey? has led to an
increased demand for dental treatments performed under general
anaesthesia. Additionally, the availability of general anaesthesia
services at universities offering pediatric dentistry education has made
it easier for patients to access these treatments.'

Sedation applications are generally preferred in clinics for several
reasons, including the difficulty of accessing general anaesthesia
service and its high cost, possible side effects and the fact that it is
not considered necessary for every procedure.'* According to the
advanced pediatric dentistry accreditation standards, education
programs must include sedation applications, and each student should
be provided with a specific number of opportunities to perform dental
treatments under sedation." According to the results of our study,
most of the participants lack knowledge and practice in dental
treatments under sedation, and it is recommended that improvements
be made in this area.

The management of odontogenic infection is a crucial issue in the field
of pediatric dentistry. Pediatric dentistry must possess knowledge and
proficiency in medical therapies and perform dental extractions,
incisions, and drainage as surgical interventions. They should also be
skilled in pulp therapy or periodontal debridement procedures to
eliminate odontogenic infections.' "> Based on the findings of our
study, it was concluded that while all participants were familiar with
pulp treatments, only 26% possessed knowledge of odontogenic
infections and surgical methods. It was shown that only 34% of clinical
practices have expertise in permanent tooth extraction. The study
conducted by Yassa and Khattab'® revealed that 75% of the students
who completed advanced pediatric dentistry training had a high level
of proficiency in surgical procedures. At the same time, half showed
proficiency in applying medical treatments. Considering these results,
it is thought that speciality students should have more knowledge
about managing odontogenic infections and surgical interventions.

Another topic that most of the participants do not have a theoretical
comprehension is minor orthodontic treatments. The Commission on
Dental Accreditation (CODA) states that pedodontic residency
training should thoroughly cover the fundamental biomechanical
concepts of growth and development and tooth movement, together
with the clinical implementation of interceptive orthodontic
therapies.” However, the growing demand for restorative and
endodontic procedures in children has led to a greater emphasis on
these areas in the theoretical education and practical training of
pediatric dentistry, potentially resulting in inadequate coverage of
orthodontics in pediatric dentistry education.'®

Zirconia crown applications appear to be one of the clinical practices
that the participants do least often. The utilisation of zircon crowns
in pediatric dentistry was initially introduced in 2008." Stainless
steel crown restorations are widely regarded as the gold standard
method in pediatric dentistry since they have a high success rate in
clinical settings, provide long-lasting and cost-effective restorations,
and are not easily affected by technical issues.?’ However, the fact
that, especially in anterior teeth, they do not provide adequate
aesthetics, do not cause gingival inflammation due to less plaque
accumulation, and are not biocompatible restorations has brought
importance to zirconia crown applications today.?’ Pedodontic
zirconia crown applications are not commonly utilised in pediatric
dentistry training institutes due to their expensive costs and the need
for a specialised application method.? It is observed that most
participants do not use zircon crowns. Paediatric zirconia crowns,
which are now in high demand, should be more commonly used in
clinical practices for pediatric dentistry training.

According to both the pediatric dentistry education curriculum in
Turkey and CODA, active involvement in academic activities and
research should be considered a significant topic in postgraduate
education. Throughout their education, students are expected to
have the ability to gather and evaluate scientific data, integrate the
evidence-based learning approach, and share scientific findings.?
The survey revealed that a significant number of participants actively
participated in scientific seminars, literature debates, case
presentations, and scientific courses. This suggests that students
pursuing postgraduate education in Turkey have the potential to
acquire the required level of expertise.

Based on the findings of our study, it was concluded that 68% of the
participants were not involved in academic research. In contrast to
our findings, Rhodes and Wilson's? survey of students in several
graduate programs demonstrates that 87% of the programs provide
sufficient time and actively promote research among students. The
primary challenges in programs with limited research opportunities
are the need to allocate more time to clinical treatment practices,
faculty members' lack of enthusiasm for research, and insufficient
financial resources, which are shown as the main problems.'® Our
survey found that 81% of the participants reported providing patient
care at a satisfactory level, indicating a greater emphasis on clinical
treatments rather than academic research. In addition, the fact that
more than half of the participants reported inadequate financial
assistance for their thesis studies can be shown as a crucial factor
contributing to the lack of focus on academic pursuits. The finding
that 57% of the participants evaluated the academic advisor's
contribution to the educational process as satisfactory implies that
the reasons for non-participation in academic studies may be
influenced by other variables. These results suggest that in the
pediatric dentistry education process in Turkey, it is necessary to
enhance the focus of graduate students on scientific research. This
can be achieved by reducing the time spent on treatment practices
in the clinic and increasing the time and financial resources
dedicated to research.

Specialised training in the field of dentistry has grown extremely
popular in Turkey. The educational programs must adhere to the
prescribed curriculum. Currently, there is a lack of research
examining postgraduate education in pediatric dentistry in Turkey.
Our study aims to contribute valuable insights to the existing
literature on this topic.

However, the limitations of our study include the fact that the
validity and reliability of the survey used were not tested, the small
number of participants, and the fact that, although responses were
obtained from most universities in Turkey, not all universities were
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reached. According to our research findings, it is advisable to
contribute to the curriculum if deemed required. Furthermore, it is
advisable for educational institutions to include the necessary
enhancements in their curriculum, addressing the deficiencies
identified in our study.

Conclusion

The participants answered ‘adequate’ to most of the survey questions
prepared considering the pediatric dentistry speciality education
curriculum. According to the responses received, dental treatment
applications under sedation were found to be deficient both
theoretically and clinically in the training content. The results of our
study will provide an essential resource in terms of the areas in which
the pediatric dentistry speciality training curriculum in Turkey should
be developed and improved.
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Comparison of the Effect of Adhesive Protocols and Light Curing Units on the Repair Bond
Strength of Bulk Fill Composite Resins
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Etkisinin Karsilastirilmasi
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ABSTRACT

Background: The aim of this study was to compare the shear bond strengths
(SBS) of a microhybrid composite resin (CR) after repair with 3 different bulk
fill CR using 2" and 3 generation light-emitting diode (LED) light devices
and a universal adhesive applied with different protocols.

Methods: 120 acrylic blocks, each with an open surface and a depth of 2 mm
and a diameter of 6 mm, were filled with a microhybrid CR (Filtek Z250) and
cured with an LED for 20 seconds. The samples were roughened for 5 seconds
with a diamond fissure bur under water cooling and then subjected to 5,000
thermal cycles. A universal adhesive was applied to the prepared samples
using two different protocols (total etch and self-etch), and samples were
then filled with bulk fill CRs. Each bulk fill CR group was polymerized with
2" and 3" generation LED to form subgroups (n=10). The SBS values were
recorded in MPa using a universal testing device.

Results: The highest SBS values were obtained for the X-tra Fil group in total
etch mode with polymerization using 3™ generation LED, while the lowest
SBS values were found for Filtek One Bulk Fill group in self-etch mode with
polymerization using the 3™ generation LED. In all groups, total etch mode
yielded higher SBS values compared to self-etch mode.

Conclusion: Different adhesive protocols and LCUs were found to affect the
SBS values of bulk fill CRs during repair.

Keywords: Adhesive Protocols, Bulk Fill Composite, Composite Repair, LED
Units

(074
Amag: Bu calismanin amaci mikrohibrit bir kompozit rezinin (KR), 2. ve 3.
nesil LED 151k cihazlannin ve farkli protokollerle uygulanan universal bir

adeziv kullanarak 3 farkli bulk fill KR ile tamiri sonrast makaslama baglanma
dayanimlarim karsilastirmaktir.

Materyal Metod: Bir yiizeyi acik ve derinligi 2 mm, cap1 6 mm olan 120 adet
akrilik blok bir mikrohibrit KR olan Filtek 2250 ile dolduruldu ve LED 151k
cihazi ile 20 sn 1siklandi. Hazirlanan ornekler su sogutmasi altinda elmas
fissir frez ile 5 saniye purizlendirildi ve 5.000 termal dongiiye tabi tutuldu.
Hazirlanan orneklere universal bir adeziv ajan iki farkli protokolle (total
etch ve self etch) uygulandi ve gruplara uygun olacak sekilde bulk fill KR’
lerle dolduruldu. Alt gruplarn olusturmak icin ise her bir bulk fill KR grubu
2. ve 3. nesil LED 1sik cihazlan ile polimerize edildi (n=10). Ornekler
universal bir test cihazinda SBS testine tabi tutularak degerler MPa
cinsinden kaydedildi.

Bulgular: X-tra Fil KR grubunun total etch modunda 3. nesil LED 151k
cihaziyla polimerizasyonu sonrasi en yuksek, Filtek One Bulk Fill KR
grubunun self etch modunda 3. nesil LED 151k cihaziyla polimeriasyonu
sonrasi ise en dusik SBS degerleri elde edilmistir. Butiin gruplarda total
etch modunda self etch moduna kiyasla daha yiiksek SBS degerleri gozlendi.

Sonug: Farkli adeziv protokoller ve 151k cihazlarn bulk fill KR’ lerin tamirinde
SBS degerleri tizerinde etkili bulunmustur.

Anahtar Kelimeler: Adeziv Protokol, Bulk Fill Kompozitler, Kompozit
Tamiri, LED Isik Cihazi

Introduction

Composite resins (CRs) are frequently preferred for dental restorations
due to their aesthetic appeal, economic efficiency, quick treatment
time, acceptable longevity, and preservation of healthy tooth
structure." However, their extensive clinical use also brings various
problems and restoration failures such as discoloration, fractures,
secondary caries, and contact issues. There are different procedures for
treating failed restorations, including complete replacement,
adjustment, or repair. Complete replacement can result in significant
loss of tooth substance, pulp perforations, and time loss for both the
patient and the clinician, as well as being more costly compared to
repair.2 Therefore, repair is often preferred when possible.

Bulk fill composites are produced to eliminate the disadvantages of the
incremental technique, such as its long duration and the risk of
contamination that may occur between layers.* These CRs have higher
translucency and modified monomer and filler content compared to
conventional composites.*® Due to their advantages, bulk fill CRs are
frequently used by clinicians.® However, similar to conventional CRs,
failures can also occur in restorations made with bulk fill CRs, and repair
is an option for these failed restorations as well.
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Various light curing units (LCUs) with different characteristics are used
in dental practice for the polymerization of resin-based materials.
Recent light-emitting diode (LED) with higher intensity, stronger light
output, and shorter curing times have been introduced to improve the
success factors of restorations.” Despite providing quick
polymerization, the high intensity and power of these devices pose risks
of damage to the pulp and surrounding tissues, and there are concerns
regarding the depth of polymerization.®®

The main issue in the repair of composite restorations is to ensure an
acceptable bond between the repair material and the old restoration. '
Aging reduces the number of unreacted double bonds in the existing
restoration, negatively affecting the bond with the repair material.
Surface treatments such as etching with hydrofluoric or phosphoric acid
can increase surface roughness and enhance the bond between the
repair material and the existing restoration.''? Universal adhesives,
which contain MDP (methacryloyloxydecyl dihydrogen phosphate)
monomers and silane, can be used with different techniques (total-
etch, selective, and self-etch) to improve the bond strength.' For this
reason, they can be preferred as adhesive materials in the repair of
existing restorations.' The options for use suggest the evaluation of
which method will strengthen the connection between the existing
restoration and the repair material.
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Given the advantages of CR repair, it is a frequently used treatment
option. This research aim to evaluate repair bond strength of bulk fill
composite resins during repair using different light curing and
adhesive protocols. The null hypothesis of the study was that LED light
curing units of different generations and different application
protocols of universal adhesive do not affect repair bond strength of
bulk fill composites.

Material and Methods
Sample Preparation

In this study, three different bulk fill composite materials (Filtek One
Bulk Fill, X-tra Fil, Tetric N-Ceram Bulk Fill), two LED light curing units
(Woodpecker LED. B, Valo Cordless), and a universal adhesive (Single
Bond Universal, 3M ESPE) were used. Technical information about bulk
fill composite resins and different generation LED units used is
presented in Table 1. As a result of the power analysis to calculate
the sample size, the power of test was found to be p=.87240 and 10
samples were taken for each group.

Table 1. Materials used in this study

Filtek One Bulk Fill AUDMA, AFM, diurethane-DMA and 1,12-dodecane- ~ 3M ESPE, St. Paul, MN,
DMA, ytterbium trifluoride, zironia/silica USA
Matrix: dimethacrylate (Bis-GMA, TEGDMA, UDMA)
Inorganic filler (Barium aluminum silicate, fumed
silica, pigments)

Matrix: bis-GMA, bis-EMA, UDMA
Filler: barium silicate alumino glass, “isofiller”
(prepolymer, glass and
ytterbium fluoride), ytterbium fluoride and mixed
oxides

LED third generation
(Polywave)

Voco, Cuxhaven,

X-tra Fil Germany

Ivoclar Vivadent,

Tetric N-Ceram Bulk Fill Schaan, Liechtenstein

Ultradent products Inc.,

~1400 mW/cm2 + 10% South Jordan, USA

Valo

Guilin Woodpecker
Medical Instrument,
Guilin, China

LED second generation

Woodpecker LED.B (Monowave)

~1200 mW/cm2 + 10%

120 acrylic blocks with an open surface and dimensions of 2 mm in
depth and 6 mm in diameter were created. The blocks were filled
with a microhybrid composite resin (Filtek Z250) and cured with an
LED light curing unit (Elipar DeepCure-S, 3M ESPE, St. Paul, MN, USA)
for 20 seconds. The samples were roughened for 5 seconds with a
diamond fissure bur under water cooling. After all composite samples
were rinsed under water, they were kept in distilled water at 37 °C
for 24 hours and 5,000 thermal cycles (Thermocyler, Turkey) were
applied. The thermal cycling procedure included water baths at 5°C
and 55°C (x2°C) and consisted of immersion with a 30-second dwell
time-5-second transfer time.

Repair Procedure:

The groups where the total etching mode would be applied were
etched with 37% phosphoric acid (Scotchbond Universal Etchant, 3M
ESPE) for 30 seconds. After acid treatment, they were rinsed with
water spray for 15 seconds and then dried for 10 seconds. The
adhesive agent (Single Bond Universal, 3M ESPE) was then applied.
The samples were scrubbed with a disposable brush for 15 seconds,
and the solvent was removed by air drying for 10 seconds.

In the groups where the adhesive agent was applied in the self-etch
mode, the adhesive agent was applied to the surfaces of the samples
using a disposable brush, rubbed for 15 seconds, and solvent was
removed by air drying for 10 seconds.

After the adhesive application, a cylindrical transparent tube with a
height of 4 mm and an inner diameter of 3 mm was placed in the
center of the composite resin and filled with bulk filling composite
resins suitable for the groups. The groups cured with the LEDB light
curing unit (2" generation LED) were light-cured for 20 seconds, and
the groups cured with the Valo Cordless (3" generation LED) were
light-cured for 3 seconds in high power mode. After polymerization,
the plastic molds were removed and after repair process, the samples
were kept in distilled water at 37°C for 4 weeks. It was then subjected
to shear bond strength (SBS) testing.

SBS Test

Samples were positioned a universal testing machine (Instron Lloyd
LRX; Lloyd Instruments Ltd., England). The breaking apparatus was

aligned perpendicular to the repair surface of the samples. The samples
were then subjected to an SBS test at a head speed of 1 mm/min. The
values obtained after the SBS test were recorded in Megapascals (MPa).

Statistical Analysis

Data were analyzed using SPSS 22.0 (Statistical Package for Social
Science Version: 22). Since parametric test assumption was performed
for data analysis, one-way analysis of variance (ANOVA) was used, and
Tukey HSD test was used for pairwise comparisons. P-values equal to or
less than 0.05 were considered statistically significant.

Results

The results obtained from our study are shown in Table 2. According to
our study results, when evaluated in terms of adhesive application
protocol, the highest repair bond strength value was observed in total
etching mode in all composite groups. Considering the light curing
units, the highest bond strength was observed in X-tra Fil group
polymerized with Valo light curing unit. The lowest repair bond strength
value was observed in Filtek One Bulk Fill group polymerized with Valo
light curing unit.

Table 2. SBS test values (MPa)

Filtek One Bulk Fill (Total

Aa Aa
etch mode) 25.01+3.87 23.12+2.90

X-tra Fil (Total etch Aa B,a
mode) 26.81+1.09 27.91+1.82

Tetric N Ceram Bulk Fill Ao Bb
(Total etch mode) 23.11£2.99 27.65x1.54"

Filtek One Bulk Fill (Self 20 ”
etch mode) 20.16+1.33' 18.21+1.67°

X-tra Fil (Self etch mode) 22.81+2.09%° 24.98+2.4142

Tetric N Ceram Bulk Fill 20.65:+1.665° 20.70+1.13%0

(Self etch mode)

* Different uppercase letters indicate statistical difference vertically, different lowercase letters indicate
statistical difference horizontally.

Discussion

Based on the study data, the null hypothesis that different light sources
and adhesive protocols do not affect the repair bond strength of bulk
fill composites was rejected.

Repair is a commonly applied protocol for composite resins. Successful
repair is achieved through strong bonding, which is influenced by
numerous factors. Challenges in this procedure stem from the fact that
the surface of the old composite lacks unreacted double bonds
necessary for bonding to new composite material. Clinicians often do
not know which material was used in the existing restoration. The light
sources used in the polymerization of composite resins can affect their
optical, physical, and mechanical properties. In this study, the LED light
curing units used included a 2" generation monowave LED light curing
unit (LED B) and a 3™ generation polywave LED light curing unit (Valo).
Universal adhesives provide versatility in application techniques.
Therefore, the aim of this study is to evaluate the bonding strength of
3 different bulk fill composites by applying a universal adhesive in
different protocols and using 2 different generations of LED light curing
units.

Photoinitiators in  composite resins  significantly influence
polymerization. Studies have shown that improving the quality of
polymerization can increase the bond strength of the repair area.''®
Shimokawa et al.'” demonstrated that better polymerization is achieved
with a light curing unit that emits light at the appropriate wavelength
for the photoinitiator in the composite resin used. Lucey et al."
comparing the effect of 2™ and 3" generation LED on the degree of
conversion of different materials, they found that the composite resin
containing camphorquinone achieved the best degree of conversion
with the 2" generation LED. Kilic et al.l? evaluated the repair bond
strength of different composite resins polymerized with QTH, 2™
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generation LED, and 3 generation LED light curing units, and found
higher SBS values with the 2" generation LED light curing unit for
composite resins containing camphorquinone. Tetric EvoCeram Bulk
Fill contains Ivocerin®, an alternative photoinitiator most sensitive to
violet light around 410 nm. Filtek Bulk Fill Posterior Restorative does
not contain additional photoinitiators besides camphorquinone. The
Valo light curing unit produces polywave light, while the LED B light
curing unit produces monowave light. This could explain why the Tetric
EvoCeram Bulk Fill group achieved better polymerization and thus
stronger bonding when activated with the Valo light curing unit, while
the FBF group bonded more strongly with the LED B light curing unit.

The structural properties of composite resins, such as organic
monomer content, inorganic filler volume and size, affect their
physical and mechanical properties post-polymerization. Different
monomers have different degrees of conversion, with TEGDMA
monomer showing low viscosity and high conversion rates.? One study
observed a synergistic effect on polymerization rate and conversion
degree when Bis-GMA was diluted with low-viscosity TEGDMA
monomer.2' Sgarbi et al.? indicated that resin composites containing
Bis-GMA and TEGDMA as organic matrix components might include
larger amounts of TEGDMA as the main contributor to polymerization.
Improved polymerization enhances bond strength, which could explain
why the highest SBS values were observed in the X-tra Fill group
containing both Bis-GMA and TEGDMA monomers.

In our study, using the adhesive agent in total etch mode increased
bond strength in all groups compared to self-etch mode. The
microporosities and surface irregularities created by phosphoric acid
in the total etch mode may have facilitated stronger bonding of the
adhesive agent.?> Wendler et al.?* evaluated the repair bond strength
of a nanohybrid composite material after different surface preparation
protocols and found the best bonding in the phosphoric acid-applied
group due to the increased surface area for bonding. Removing surface
residues with acid increases surface energy and wettability,
strengthening adhesion to the repair material. Rathke et al.?
roughened composite surfaces with different particle sizes (50 pm and
30 pm) and found higher bond strength in groups with more
microporosities. Akgiil et al.™ in their study evaluating the repair shear
bond strengths of bulk fill composites after different surface
treatments, observed higher shear bonding in the total etch groups.
Irmak et al.?’ reported higher bond strength in groups with one-step
total etch adhesive applications in their study evaluating the repair
bond strengths of adhesives on composite resin.

Conclusion

Within the limitations of our study, the adhesive agent, adhesion
protocol, and light curing unit used in the repair process are crucial in
evaluating the bond between the repair composite resin and the
existing restoration. Additionally, the appropriate use of light curing
units and increased surface area of the materials used enhance bond
strength. Clinicians should consider these parameters when
performing composite resin repairs.

Although the materials used with thermal cycling have been aged, the
limitation of this study is that the oral environment cannot be fully
imitated. Additionally, further in vitro studies can be conducted using
different test methods and different types of composite resins.
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Evidence-Based Bibliometric and Scientometric Analysis of Research on Casein Phosphopeptide
Amorphous Calcium Phosphate
Kazein Fosfopeptit Amorf Kalsiyum Fosfat Arastirmasimin Kanita Dayali Bibliyometrik ve Scientometrik Analizi
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ABSTRACT

Backgrounds: To review the research model on the use of CPP-ACP in
preventive dentistry with the bibliometric analysis method.

Methods: A comprehensive search of the Web of Science database for
literature on CPP-ACP was conducted between 1999 and 2020.Information
such as citations, bibliographic data, and keywords was extracted using
different keyword combinations (“casein phosphopeptide-amorphous
calcium phosphate ” OR “’ calcium phosphopeptide-amorphous calcium
phosphate’” OR “CPP-ACP”).The analysis and visualization of the selected
documents and related data were carried out using MS Excel and VOSviewer
software. VOSviewer was used to create graphical representations of the
data and network graphs were created to assess the various associations
between research themes, countries, organizations, authors, journals, and
citations.

Result: The search yielded 556 documents of which 356 were chosen for
analysis. The results showed that the first most cited publication was
published in 2003 and received 292 citations. Also,12 publications published
in 2011 received the most citations among all publications. Among 30
countries, Australia contributed the most with 29 articles. The top 100 most
cited articles in CPP-ACP were published in a total of 32 journals.

Conclusion: CPP-ACP is a popular topic and publications have continued to
increase from past to present. The bibliometric analysis provides information
on the top 100 most cited CPP-ACP papers and their citation details, as well
as contributing authors, countries and organisations.

Keywords: Bibliometric analysis, Casein phosphopeptide-amorphous calcium
phosphate, CPP-ACP, Dental caries, Fluoride

0z

Amag: Kazein fosfopeptit amorf kalsiyum fosfat (CPP-ACP)in dis
dokularindaki remineralizasyon 6zelligi sayesinde koruyucu dis hekimliginde
kullamm hizla artmstir. Dolayisiyla bu konudaki calismalar da ivme
kazanmistir. Bu calismanin amaci CPP-ACP ile ilgili makaleleri niceliksel ve
niteliksel degerlendirip, bibliyometrik bir yaklasim kullanarak analiz etmeyi
amaclamistir.

Gereg ve Yontemler: CPP-ACP ile ilgili literatir icin Web of Science veri
tabaninda 1999-2020 yillan arasinda kapsamli bir arama yapilmistir. Farkli
anahtar kelime kombinasyonlan ("kazein fosfopeptid-amorf kalsiyum
fosfat" VEYA “’kalsiyum fosfopeptid amorfoz kalsiyum fosfat’’ VEYA "CPP-
ACP") kullanilarak atiflar, niteliksel-niceliksel veriler ve anahtar kelimeler
gibi bibliyografik bilgiler disa aktarildi. Kriterleri karsilayan verileri analiz
etmek icin MS Excel yazilim ve gorsellestirme icin VOSviewer yazilim
kullanmlmistir. Bibliyometrik veriler arasindaki iliskileri degerlendirmek icin
VOSviewer yazilimi ile ag grafikleri olusturulmustur.

Bulgular: Literatiir aramasinda 556 dokiiman elde edilmis ve kriterleri
saglayan 356's1 analiz edilmistir. En cok atif alan ilk yayimn 2003 yilinda
yayinlandigi ve 292 atif aldigi goriilmiistiir. Tim yayinlar arasinda en cok
atif alan yayinlar 2011 yilinda yayinlanan 12 yayin olmustur. Toplamda 30
Ulke arasinda Avustralya 29 makale ile en cok katkida bulunan tlke
olmustur. CPP-ACP'de en ¢ok atif alan ilk 100 makale toplam 32 dergide
yayinlanmistir.

Sonug: CPP-ACP popiiler bir konudur ve gecmisten glinimiize yayinlar
artarak devam etmistir. Bibliyometrik analiz calismasi, en cok atif alan ilk
100 CPP-ACP makalesi ve bunlarin atif detaylarimin yani sira katkida bulunan
yazarlar, Ulkeler ve kuruluslar hakkinda bilgi sunmaktadir.

Anahtar Kelimeler: Bibliyometrik analiz, CPP-ACP, Dis cdriikleri, Florid,
Kazein fosfopeptit-amorf kalsiyum fosfat

Introduction

Dental caries is caused by the demineralization of tooth hard tissue by
organic acids formed as a result of the fermentation of carbohydrates
by cariogenic bacteria.? In which direction the dynamic balance
between demineralization and remineralization events is disturbed,
that process becomes active. Loss of calcium and phosphate from the
subsurface enamel leads to the onset of demineralization and
subsurface lesion formation.? In the early stage, caries lesions are
reversible as a result of the diffusion of calcium and phosphate ions to
the subsurface lesions and remineralization, and the lost mineral
content is regained.* In light of this information, new or alternative
approaches were needed to control the remineralization process and
cariostatic activity, especially in pediatric patients.’>

Epidemiological studies have shown that milk consumption is lower in
children with a high incidence of dental caries than in those with a low
incidence of dental caries.®” Milk is a protein-rich food and contains
factors with anti-cariogenic properties such as calcium, phosphate,
casein, and lipids.®’ Casein is the predominant phosphoprotein,
accounting for 80% of the proteins in bovine milk, found in microcellular
complexes. Casein phosphopeptides (CPP) stabilize calcium and
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phosphate ions in a soluble form called amorphous calcium phosphate
(ACP).*

Laboratory studies in animals and humans have shown that CPP-ACP
nano complexes have anti-cariogenic potential.'® CPP promotes the
remineralization process by binding to pellicles and plaque and
stabilizing high concentrations of calcium and phosphate ions together
with fluoride ions on the enamel surface into CPP-ACP complexes. '
Thanks to this property, it has found many uses in dental practice. It
can also be used to reduce dental erosion caused by gastritis, reflux, or
other diseases, to minimize decalcification after orthodontic
treatments, to repair enamel in white spots, in fluorosis, and sensitive
teeth (e.g., to reduce hypersensitivity caused by a whitening procedure
or sensitivity on an exposed root surface after professional teeth
cleaning) or the prevention of caries in high-risk patients.”

All of its advantages have led researchers to investigate the use of CPP-
ACP in dentistry, and there has been exponential growth in research on
this topic. A comprehensive systemic analysis would be appropriate to
evaluate and analyze current research both quantitatively and
qualitatively. The bibliometric analysis provides a quantitative and
reliable review of the literature in any field of research, identifying
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countries, organizations, and authors associated with the topic based on the citation frequency of the research conducted.'"'? Bibliometric
indicators help researchers and organizations assess and compare the impact of articles by observing research outputs and citation data from
other scientific works.'>' This method has been applied to several areas of pediatric dentistry, but bibliometric analysis of articles focusing on
CPP-ACP complexes and their effects has not been published. Therefore, this study aimed to analyze CPP-ACP-related articles in dentistry using
a bibliometric approach.

Material and Methods

Research Type

Analytical research from quantitative studies
Research Time and Place

To identify relevant research in the field, a comprehensive systematic literature review was conducted on 25.06.2023 through Web of Science,
an online database using the Clarivate search engine. Bibliographic information related to citations, authors, keywords, countries, and other
relevant information was extracted. The search strategy was as follows in all fields, including the database: Search terms were combined by
“OR”: “casein phosphopeptide-amorphous calcium phosphate’’ OR ‘’calcium phosphopeptide-amorphous calcium phosphate” OR ‘’CPP-ACP’’.

Population and Sample of the Study

Ethical standards were adhered to in this study. Ethical approval was not required because the study used bibliometric data from the Web of
Science (WoS) database. The search for the same criteria was repeated 3 times at different times to avoid bias. A total of 556 documents were
retrieved in the search. Some inclusion and exclusion criteria were applied to obtain the most comprehensive and relevant data. For this
purpose, all articles were manually screened for inclusion. No geographical region, language, or time (date) filters were applied. However,
proceeding papers, editorial material or letters, notes, and early access articles were excluded. The Dentistry Oral Surgery Medicine category
was selected from the Web of Science research areas categories. Finally, 356 records were selected for bibliometric analysis.

Data Collection

These were sorted from most cited to least cited. The first 100 of the 356 most cited documents were exported via Excel. The articles listed
as a result of the search criteria were published between 1999 and 2020. Information about these articles such as title, first author, number of
authors, institute/country, journal name, year, citation, keywords, and abstract were recorded. The articles were ranked from the most cited
to the least cited. When there were several articles with the same number of citations, the most recently published article was ranked higher.
For articles published in the same year with the same number of citations, the one with fewer authors was ranked higher.

VOSviewer version 1.6.10 software (Centre for Science and Technology Studies, the Netherlands) with an automatic term identification
algorithm was used to map the bibliometric network of the exported data (downloadable at www.vosviewer.com). Bibliometric indicators
related to documents, citations, references, keywords, authors, organizations, and countries were examined. Bibliometric indicators related
to documents, citations, references, keywords, authors, organizations, and countries were examined and co-occurrence networks and
bibliographic couplings were visualized.

Results

Table 1 shows the top 10 most cited articles on CPP-ACP in descending order of the number of citations. Figure 1 shows the top 100 most cited
studies on CPP-ACP and the distribution of citations by year. The first most cited publication was published in 2003 and received 292 citations.
Activity in CPP-ACP studies started in 2007 and onwards. Of the top 100 most cited articles, the highest number of publications (N = 13) occurred
in 2009. Also, 12 publications published in 2011 received the most citations among all publications (673 citations).

Table 1. Top 10 of the 100 most cited articles in CPP-ACP based on the citation count

Retention in plaque and remineralization of enamel lesions by

312
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Walker, GD; Morgan, MV; phosphate Research Melbourne
Reynolds, C
P Lo Remineralization of enamel subsurface lesions by sugar-free . .
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Figure 1. Publications and citation trends in CPP-ACP over a period of
1999-2020

The country analysis using VOSviewer showed that 30 countries have
contributed to research and publications in this field, with/without
collaborations. Figure 2 presents country contributions and
bibliographic coupling. Australia was the highest contributing country
with 29 articles. The top 100 most cited articles in CPP-ACP were
published in a total of 32 journals. The 1st journal with the highest
number of article contributions was the Journal of Dentistry (28%), the
2nd journal was Caries Research (13%), and the 3rd one was the
Australian Dental Journal (10%) (Figure 3.).
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Figure 2. Contribution to the literature based on countries and
bibliographic coupling
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Figure 3. The journals in which the 100 most-cited articles were
published

Different 83 researchers provided first-author contributions to the 100
most cited articles. The first author with the most-cited articles was
Reynold EC. with a total of 583 citations in 3 articles followed by Shen
Peiyan with a total of 335 citations in 4 articles in the field of the subject
(Figure 4.). After analyzing these most cited authors in more detail, it
was found that Reynolds EC, Shen Peiyan, and Reynolds E contributed
to other research articles as co-authors 20, 11, and 9 times,
respectively. Figure 5 presents the cocitation network of authors in
CPP-ACP research between 1999 and 2020. The 18 authors with the most
cocitations are shown. In the figure, the node size represents the

number of articles published by each author, and the joining lines
represent the strength of collaborations among authors.
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Figure 4. Author and co-author contribution with their network in
the top-cited articles
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Figure 5. Cocitation network of authors 18 met the threshold

A total of 166 different keywords were identified in the top 100
most cited studies. The top 10 most frequently used keywords and
the number of times these words were in the included articles are
given in Table 2. The first 3 most frequently used keywords were
CPP, fluoride, and remineralization, respectively. In addition, the
visualization of the keyword co-occurrence density of the 100 most
cited articles is presented in Figure 6.

Table 2. The most frequent used keywords in top-cited articles

1 CPP-ACP 35
2 Fluoride 27
3 Remineralization 19
4 Enamel / Tooth enamel 18
5 Casein Phosphopeptide-Amorphous Calcium Phosphate 17
6 Enamel demir izati i izati 17
7 Caries / Dental caries 15
8 Erosion/Enamel erosion/tooth erosion 15
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Figure 6. Keyword co-occurrence density visualization of the 100 top-
cited articles

Discussion

This bibliometric study is the first to analyze the 100 most cited papers
in the CPP-ACP field and their main characteristics. It has been
considered that a highly cited article can have an important place in
the field of health and can influence clinical research and practice.”
Therefore, this bibliometric study not only presents a historical
development of scientific progress in preventive dentistry but also
shows trends and gaps in research developments.

While evaluating the performance of a scientific work based on citation
counts, some characteristics should be taken into consideration. These
variables include the field of specialization, the prestige of the journal,
open access, number of co-authors, type of document, and social
network of authors.'®'” Thomson Reuters Web of Science (WoS) is a
comprehensive publication database containing publications from 1945
to the present and providing citation metrics,'® but there are other
platforms used for academic search.

To avoid this, the present study, similar to Erding’s study, used WoS to
analyze articles and Google Scholar to verify the number of CPP-ACP
related citations.

As Google Scholar includes citations from theses, conference reports,
preprints and books; this results in higher citation counts." To avoid
this, the present study, similar to Erding's study?, used WoS to analyse
articles and Google Scholar to verify the number of CPP-ACP related
citations.

A pilot study was made to reveal the time when research published in
the scientific literature in the field of CPP-ACP began to appear. A safe
approach has been maintained to avoid inadvertent omission of
relevant publications. Although the first publication mentioning CPP-
ACP was published in 1999,2' no more than two articles per year were
published until 2007. When the top 100 most cited articles were
ranked, a list was formed from 1999 until the time the data was
compiled and this article was written (i.e. June 2023). This article does
not discuss the most cited articles’ research contents and results.
However, the top 100 articles were evaluated but to present to the
readers, only the research contents and results of the 10 most cited
articles described.

A potential limitation of the bibliometric analysis is that older papers
have more time to receive citations. In this study, although the first
article on the subject was published in 1999, the most cited (292
citations) article in the CPP-ACP fields was published by Reynolds EC.
in 2003.22 Therefore, it would be wrong to conclude that the oldest
article received more citations. The objectivity, scope, and
effectiveness of the article are more important factors. According to
the results of the analysis, the top four most productive countries are
Australia, China, the United States of America (USA), and Brazil.
Australia ranked first in both the number of citations and number of
publications. This could be attributed to the importance given to oral
hygiene and preventive dentistry in Australia. Turkey was among the
top 10 most productive countries and contributed to the scientific
literature in this field.?>** As for the most productive organizations,
the University of Melbourne led the way followed by the Universidade

de Sao Paulo, Brazil, and the University of Hong Kong, China. In
addition, it can be interpreted that the University of Melbourne,
Australia is the most productive country and institution thanks to the
presence of different researchers with common interests and fields
of study. Consequently, 6 of the top 10 highly cited authors, namely,
Reynolds EC. et al.,? Shen et al.,® Reynolds E.," and Cochrane et
al.* were affiliated with The University of Melbourne. Furthermore,
through co-citations network analysis of authors, these authors have
been identified as major contributors to research collaborations. In
a bibliographic analysis, co-author network analysis helps to analyze
the main areas of expertise in a field in terms of groups of authors
co-cited in the relevant literature. This working group seems to have
done the most work on our research topic. It is possible to see more
collaborative projects from this working group in different fields.

In the years when the most cited papers were published, the number
of co-authors in the published literature increased over time and the
majority of papers had more than 3 authors. Some researchers
contributed to the literature both as the first name and co-author in
the list of the top 100 most cited articles. As the first author, 83
researchers contributed to the most cited articles. The first author
with the most-cited articles was Reynold EC. followed by Shen Peiyan
in the field of the subject (Figure 5.). After analyzing these most
cited authors in more detail, it was found that Reynolds EC, Shen
Peiyan, and Reynolds E contributed to multiple articles. The number
of co-authors increased over time in the years when the most cited
papers were published. This may be due to the widespread use of
CPP-ACP in dentistry, and the interest of different researchers in
institutes, countries and different researchers.

Journal of Dentistry (impact factor: 4.379) was the journal with the
highest number of relevant articles (%28). The fact that the journal
is a general dentistry journal, publishes articles on various topics,
and is indexed in Science Citation Index may be attractive factors for
researchers. The Caries Research Journal (impact factor:4.053), one
of the journals with the most important articles on caries and caries
prevention and indexed in SCI, was the second journal that published
the most articles on CPP-ACP (13%). The use of CPP-ACP as an anti-
caries agent by affecting the remineralization process may explain
the 2nd most preferred choice of this journal. The 3rd journal with
the highest number of relevant articles (10%) was The Australian
Dental Journal (impact factor:2.291). The number of related
publications decreased in journals ranked 4th and following in the
ranking of journals in which the top 100 most cited articles were
published (Figure 3). This situation can be associated with the use of
CPP-ACP in different fields and the increase in the number and
diversity of journals.

The most frequently used keywords in the included articles were also
analyzed. The identified keywords will help them easily and quickly
access CPP-ACP-related articles for future research. No keyword was
found in 11 of the top 100 most cited articles.?"?>33 The most
frequent keyword was “CPP-ACP” followed by “fluoride” and then
“remineralization”. Some of the top 10 most frequently used
keywords are terms that appear to be generic keywords such as
“enamel, caries, or casein phosphopeptide” (Table 2). Therefore, it
seems that it may be useful to use general keywords related to
remineralization and demineralization when searching for
publications on CPP-ACP. Therefore, when searching for publications
on CPP-ACP, it may be useful to use general keywords related to
remineralization and demineralization rather than the specific use of
the keywords casein or calcium phosphopeptide-amorphous calcium
phosphate.

This study has some limitations. Firstly, a single database was used
to collect bibliographic data. In future studies, more databases such
as Scopus and Google Scholar can be included to search for articles.
Secondly, one of the limitations of our study is that only the top 10
most cited articles were examined in detail and the findings and
results of all included articles were not analyzed. Furthermore, in
bibliometric analyses, research articles published in recent years are
disadvantaged in terms of citation due to limited time, although they
are more up-to-date.

Regardless of its limitations, this study on CPP-ACP will help future
researchers to identify the most influential countries, universities,
authors, journals, and keywords to identify possible avenues when
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researching the topic and seeking collaborations.
Conclusion

This analysis showed that the number of publications was the highest
between 2009 and 2014. This analysis also showed that Australia was
the country with the highest number of participants in research on
CPP-ACP, and the Journal of Dentistry was the journal with the
highest number of publications.
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Chemical Analysis of Femtosecond Laser Irradiated Enamel
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ABSTRACT

Aim: The aim of the study was to assess the chemical alterations in enamel
after femtosecond laser irradiation.

Material and Methods: Fifteen permanent molars were used in the
experiment, with 3x3 mm? areas prepared on the buccal surfaces of each
tooth. These areas were irradiated using a Ti laser system (800 nm, 90 fs, 1-
3 kHz) for 15 seconds. To assess the chemical composition of the samples
before and after laser treatment, energy dispersive X-ray spectroscopy
(EDX) was used. This analysis measured the mean weight percentage (wt%)
of minerals including calcium (Ca), phosphorus (P), carbon (C), aluminum
(Al), oxygen (0), magnesium (Mg), potassium (K), and sodium (Na).

Results: The mean wt% of all tested minerals were changed. While the
change in O, P, Al ions was found to be significant (p < 0.05), the change in
Ca, Mg, Na, C was found to be insignificant (p > 0.05).

Conclusion: Our results indicate that femtosecond laser irradiation

influences the mineral composition of the enamel.

Keywords: Femtosecond laser, Mineral content, Enamel

0z
Amag: Bu calismanin amaci femtosaniye lazer ile 1sinlanmis minenin
kimyasal degisimlerini degerlendirmektir.

Gere¢ ve Yontemler: On bes molar dis kullanildi. Dislerin bukkal
yiizeylerinde 3x3 mm2'lik alanlar hazirlandi. Hazirlanan ylizeyler Ti:
Sapphire lazer sistemi (800 nm, 90 fs, 1-3 kHz) ve 15 s siire ile 1s1nlandi.
Orneklerin islem 6ncesi ve sonrast kimyasal icerik analizleri enerji dagilimhi
X-151n1 spektroskopisi (EDX) ile yapildi. Kalsiyum (Ca), fosfor (P), karbon (C),
aliminyum (Al), oksijen (O), magnezyum (Mg), potasyum (K), sodyum (Na)
mineral icerigindeki ortalama agirlik yiizdesi (agirlikca %) degerlendirildi.

Bulgular: Test edilen tim minerallerin agirlikca ortalama % degerleri
degismistir. O, P, Al iyonlarindaki degisim 6nemli bulunurken (p < 0.05),
Ca, Mg, Na, C'deki degisimler edenmli degildir (p > 0.05).

Sonug: Bulgulanmz minenin mineral iceriginin femtosaniye lazer

1sinlamasindan etkilendigini gostermektedir.

Anahtar Kelimeler: Femtosaniye lazer, Mineral icerigi, Mine

Introduction

With the introduction of adhesive dentistry, the importance of the
enamel bonding basis has been understood. It turned out to strongly
influence the development of dental adhesive systems.' Roughening the
enamel layer is the most reliable approach for achieving durable enamel
bonding.? The technique of roughening the enamel layer with acid
etching was introduced by Buonocore.? Today, this classical technique
for etching the enamel layer is widely used in composite fillings, pit-
fissure sealant applications and bracket bonding in orthodontics.* As a
result of etching with acid, selective dissolution occurs in the enamel as
micropores. This results in enamel loss from 10 pm to 50 ym deep.’ The
primary drawbacks of acid etching include the risk of decalcification,
which can leave tooth enamel vulnerable to cavities, the roughened
surface being easily contaminated, improper washing and drying
negatively affecting the bond strength.® In addition, enamel
discoloration and bad taste are other negative aspects of this method.
New searches were undertaken to eliminate these disadvantages.”

Laser irradiation was used to roughen the enamel and dentin layers.
Various laser types such as (Er: YAG, Er,Cr:YSGG, Nd:YAG, COz) have
been used for this purpose until today.®® The impact of these laser
treatments on the enamel layer included melting and recrystallization.
The advantages of laser etching over acid etching are that it reduces
the risk of demineralization and can be applied in a shorter time. In
addition, the tooth does not need to be isolated from moisture.®"°
However, previous studies have proven that during application these
lasers produce undesirable thermal side effects, cracks and consequent
lack of bonding.®%"" Ti: Sapphire laser system, which has been studied
in dental applications in recent years, has surpassed other lasers with
its features such as sensitive tissue removal and minimum thermal
damage.'>"3 A femtosecond laser can deliver ultra short laser pulse that
results in cold ablation within a thermal relaxation time. In addition,
the femtosecond laser protects the tissue with crack-free and residue-
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free cold ablation, has the advantages of good surface morphology and
no reshaped layer formation.'> Ablation of enamel with femtosecond
lasers has been studied by several authors®'® but few studies have
performed chemical composition analysis.’”?® In this study, the
chemical changes caused by femtosecond laser etching in the enamel
layer were investigated. The null hypothesis is that there is no change
in mineral content before and after roughening.

Material and Methods
Experimental Design

The study sample comprised fifteen enamel specimens, which
underwent femtosecond laser irradiation. The quantitative outcome
measured was the chemical alteration of enamel, evaluated through
energy dispersive X-ray spectroscopy (EDX) analysis.

Preparation of specimens

Teeth with caries lesion or restoration, enamel crack defects, and
fluorosis were not included in the study. Organic deposits on all viable
molars were eliminated using a periodontal scaler. After being cleaned
and rinsed with fluoride-free pumice, the teeth were kept in distilled
water at room temperature until the experiment commenced. The
roots were embedded 2 mm apical to the cemento-enamel junction.
After manually polishing the teeth's enamel surfaces with 600- and
1200-grit silicon carbide paper discs, the samples were air dried. The
buccal surfaces were coated with nail varnish except for a 3 x 3 mm?
patch that remained exposed in the center third.

Femtosecond laser application

The Ti: sapphire laser system included a pumped oscillator (Quantronix,
Ti: Light, NY, USA) followed by an ultra-fast amplifier (Integra-C-3.5,
NY, USA). This system operates at a wavelength of 800 nm with a pulse
duration of approximately 90 fs and a repetition rate of 85 MHz. The
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pulse power applied was 500 mW.%® A micromachining system
(Quantronix, QMark, USA) was used for scanning, with the laser beam
positioned at the focal point. The calculated laser intensity for each
sample in the study was 9.82x10'4 W/cm?. Additionally, the micro-
processing system employed a galvo scanner with an f-theta lens
design, a scanning speed of 1 mm/sec, and a jump speed of 125
mm/sec. The pump laser system had a pulse repetition rate of 1-3 kHz
at 800 nm.

Chemical analysis test

EDX was utilized to measure the weight percentage of elements such
as calcium (Ca), phosphorus (P), carbon (C), aluminum (Al), oxygen
(0), magnesium (Mg), potassium (K), and sodium (Na) in an enamel
area of 300 x 300 pym in all samples, both prior to and following
femtosecond laser irradiation (Zeiss EVO LS 10; Carl Zeiss SMT Ltd.,
Cambridge, United Kingdom).

Statistical analyses

SPSS 22.0 for Windows was utilized to conduct the statistical analysis
(SPSS, Chicago, IL). The paired sample t test by Wilcoxson test was
used to examine the mineral content of enamel both before and after
laser irradiation. A significance threshold of p<0.05 was established.

Results

In femtosecond laser irradiation, the change in Ca, Mg, Na, C ions
according to the average weight percent was not found significant
(p>0.05). A significant increase in O rate was detected (p=0.009). The
decrease in P and Al ratios was significant (p=0.028, p=0.029) (Table
1).

Table 1. Mean Percentage Weights of the Elemens

Ca

39,79+1,02 33,59-44,52 37,20+1,46 26,71-43,56 0,103
o 41,20+1,71 33,86-49,49 49,24+1,44 40,81-54,74 0,009
P 14,70+1,51 6,73-20,00 9,69+1,42 4,51-16,46 0,028
C 3,26+0,70 0,79-8,09 3,12+2,19 0,22-22,85 0,952
K 0,19£0,02 0,12-0,34 0,20+0,03 0,02-0,40 0,766
Mg 0,09+0,03 0,00-0,35 0,02+0,01 0,00-0,13 0,125
Al 0,10+0,03 0,00-0,34 0,01+0,006 0,00-0,05 0,029
Na 0,39+0,09 0,00-0,98 0,47+0,04 0,29-0,65 0,472

P<0.05
Ca, calcium; O, oxygen; P, phosphorus; C, carbon; K, potassium; Mg, magnesium; Al, aluminum; Na, sodium.

Discussion

The mineral composition of teeth is primarily made up of
hydroxyapatite (chemical formula Ca10(PO4)s(OH)2), along with water
and organic substances like proteins and lipids. Approximately 96% of
enamel's mineral content is composed of inorganic compounds by
weight, while the remaining 4% consists of organic compounds and
water.”

Our study examined the femtosecond laser system for roughening of
tooth enamel in terms of chemical elemental analysis. In the study,
significant changes were found in mineral contents and the null
hypothesis was rejected.

Irradiation with a femtosecond laser, which generates femtosecond
optical pulses (1 fs = 10 - 15 s), is one new surface treatment
technology.? Less microcrack formation and the removal of delicate
dental hard tissues using ultrashort laser pulses that cause little to no
heat damage are the most efficient advantages offered by
femtosecond lasers.™ Research on femtosecond laser systems has
looked into a number of parameters for dental applications, such as
wavelength, repetition rate, alternative laser medium, and pulse
duration.™?>? There were a limited number of studies investigating
the chemical changes in the enamel layer caused by femtosecond laser
ablation.'?? Both very low (1 kHz) and very high (500 kHz) laser
frequencies were used in these investigations. The ablated dentin or
enamel did not sustain any collateral damage when a 50 kHz laser
frequency was utilized.? Another study showed that enamel could be

successfully ablated at a laser frequency of around 100 fs (A ~ 800
nm) at 1 kHz without showing signs of heat effects or cracking.?® In
the present study 1-3 kHz; 90fs; 800 nm parameters were used.

Studies that conducted chemical analysis of the enamel surface
exposed to various types of lasers reported a reduction in carbon
content.?>2 In our study, a decrease in C ratio was observed in the
applied power value. Although carbonate is found in the structure of
hydroxyapatite, it is the underlying cause of the first enamel caries
lesions. When considering chemistry, carbonate is believed to have a
destabilizing effect. A low carbonate content in enamel is a key
indicator that helps explain the preservation of the subsurface region
in areas affected by caries. This is a great advantage for the laser
roughened enamel surface. It is an indication that a layer resistant to
caries has formed.?

The carbon and phosphorus contents did not change significantly (p
>0.05) following laser treatment, but there was a corresponding rise
in oxygen and a decrease in carbon, in line with our study by Petrov
et al.?’ The cleaning action of laser ablation, which eliminated surface
contaminants, was credited with the decrease in carbon
concentration. This might actually be a sign that using a laser instead
of another technique can improve adhesion to the enamel surface.

Casarin et al.? concluded that following 15 seconds of femtosecond
laser irradiation at 1 W power on the enamel surface, there was a
notable increase in the area value of phosphate peaks, along with a
reduction in both carbonate content and the carbonate/phosphate
ratio, while the enamel morphology remained unchanged. However,
no significant change was found in the phosphate ratio in our study.
This is thought to be due to the differences in the parameters used.
The parameter used in the present study is a smaller power.

On the contrary, in a study by Quang-Tri Le et al.?, in which they
examined the surface topographic, compositional, and structural
changes after femtosecond laser ablation of the enamel at power up
to 14 j/cm?, a layer of resolidified material was seen to cover the
ablation surfaces, indicating that hydroxyapatite melts in conjunction
with ablation. This layer showed pores and burst gas bubbles that
were caused by the liquid phase's emission of CO2 and H20, which are
the gaseous breakdown products of hydroxyapatite. Furthermore,
amorphous calcium phosphate was found in the resolidified sample by
Micro-Raman examination. Unlike this study, the free Ca ratio did not
increase in the current study. In addition, a decrease in the amount
of C was observed. This shows that the laser parameter used in this
study does not cause melting of hydroxyapatite and there is no
thermal effect.

The authors of this article are aware of the limitations (one laser
operating parameter of the experiment, no thermal cycling). There
are few studies in the literature on this subject and more studies are
needed to introduce routine clinical use by examining different laser
parameters.

Conclusion

Femtosecond laser irradiation has the potential to induce chemical
changes in tooth enamel. Additional research is needed to further
understand the laser-induced alterations in enamel composition.
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The Impact of Various Irrigation Solutions on the Colour Stabilities of Five Calcium Silicate
Cement: An in-Vitro Study

Cesitli Irrigasyon Soliisyonlarinin Bes Kalsiyum Silikat Simaninin Renk Stabilitelerine Etkisi: in-vitro Calisma
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ABSTRACT

Background: This in-vitro examination aimed to determine the color changes
of five calcium silicate cement [WMTA Angelus, Biodentine (BD), NeoMTA
Plus, RetroMTA, OrthoMTA] in various irrigation solutions.

Methods: A total of 100 samples (n=20) were homogenously mixed and
placed in cylindrical specimens (diameter of 10 mm and height of 2 mm).
After setting time, the color of the samples was analyzed by using a
spectrophotometer (VITA Easyshade V, Vita Zahnfabrik, Bad Sackingen,
Germany). Later, each specimen was immersed in 5.25% Sodium
hypochlorite  (NaOCl), 2% Chlorhexidine gluconate (CHX), 17%
Etilendiamintetraacetic asit (EDTA), and Saline for 24 hours, and 20 samples
were left dry. Color changes were calculated. Compliance with normal
distribution was assessed using the Shapiro-Wilk test. The comparison of
color values, which were not normally distributed, according to material and
solution, was analyzed using a two-way robust ANOVA, and multiple
comparisons were examined with the Bonferroni test. Statistical significance
was p < 0.05.

Results: The color change of wMTA Angelus was higher than that of the other
materials when immersed with NaOCl. NeoMTA Plus revealed the highest
color change when immersed in EDTA. The maximum discoloration of BD was
observed when immersed in CHX.

Conclusion: RetroMTA may be a better choice because of less discoloration
in the clinic routine.

Keywords: Calcium silicate cement; Color change; irrigant

0z
Amag: Bu in-vitro calisma, bes kalsiyum silikat simanmimin [WMTA Angelus,

Biodentine (BD), NeoMTA Plus, RetroMTA, OrthoMTA] cesitli irrigasyon
soluisyonlarindaki renk degisimlerini degerlendirmeyi amacladi.

Gereg¢ ve Yontemler: Toplam 100 numune (n=20) homojen bir sekilde
kanstirildi ve silindirik numunelere (10 mm capinda ve 2 mm yiiksekliginde)
yerlestirildi. Sertlesme siresinden sonra numunelerin rengi bir
spektrofotometre (VITA Easyshade V, Vita Zahnfabrik, Bad Sackingen,
Germany) kullanilarak analiz edildi. Sonra her ornek %5,25 Sodyum
hipoklorit ~ (NaOCl), %2  Klorheksidin  glukonat  (CHX), %17
Etilendiamintetraasetik asit (EDTA) ve Salin icerisinde 24 saat bekletildi ve
20 6rnek kurumaya birakildi. Renk degisimleri hesaplandi. Normal dagilima
uygunluk Shapiro-Wilk testi kullamlarak degerlendirildi. Normal dagilim
gostermeyen renk degisimlerinin  karsilastirilmast ANOVA ile coklu
karsilastirmalar ise Bonferroni testi ile incelendi. istatistiksel anlamlilik
diizeyi p < 0,05’tir.

Bulgular: wMTA Angelus’un renk degisimi, NaOCl’ye daldirldiginda diger
materyallerden daha fazlaydi. NeoMTA Plus en fazla renk degisimini EDTA
icine daldinldiginda ortaya cikardi. BD en fazla renk degisimini CHX ile
temasi ardindan goriildi.

Sonug: Klinik rutinde daha az renk degisikligi nedeniyle RetroMTA daha iyi
bir se¢im olabilir.

Anahtar Kelimeler: Kalsiyum silikat siman, Renk degisimi, irrigan

Introduction

Each year, over 24 million endodontic treatments are applied globally,
with 5.5% of these including apexification, perforation repair, and
endodontic apical surgery.' Root canal treatment may be an option in
cases of failure of regenerative endodontic treatment (RET) and vital
pulp treatment (VPT).23 Various materials are used for this purpose,
including Resin-Modified Glass lonomer Cement (RMGIC), calcium
hydroxide, tricalcium and tetracalcium phosphate, Intermediate
Restorative Material (IRM), and Mineral Trioxide Aggregate (MTA).*
Tooth discoloration after endodontic treatment is primarily caused by
the penetration of endodontic material into the dental hard tissues
through the dentinal tubules.>® For this reason, various calcium silicate
cements (CSCs) have been developed to overcome the tooth
discoloration caused by MTA.”

CSCs are hydraulic cements that contain MTA. They are generally
utilized in endodontic procedures to promote pulp regeneration and
hard tissue repair. Procedures that use MTA include apexogenesis,
perforation repair, root-end filling, apexification, pulp capping, and
pulpotomy.®® MTA is the current gold standard in the CSCs'® and is
widely used in endodontic procedures due to its biocompatible,
bioactive, radiopaque, and good sealing abilities." However, MTA has
some disadvantages, including a long hardening time, difficulty of
application, and the potential for discoloration.'” Numerous studies
have found multiple drugs and materials used during root canals to cause
discoloration of the coronal tooth.>'>' To eliminate the coronal tooth
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discoloration caused by the first MTA produced, which was gray,'>"
white MTA (WMTA) was developed."” The addition of bismuth oxide
causes WMTA to undergo a color change by providing radiopacity to the
MTA content of the material.”® It has been hypothesized that MTA
components bind to phosphate ions or plasma proteins in the dentinal
fluid, and the by-products of this binding oxidize and are converted into
pigmented by-products.’

As a result of advancing technology, various CSCs have been developed,
including Biodentine (BD) (Septodont, Saint-Maur-desFosses Cedex,
France), ProRoot MTA (Dentsply-Tulsa Dental Specialties, Johnson City,
TN, USA), MTA Plus Bradenton, FL, USA OrthoMTA (BioMTA, Seoul,
Korea), RetroMTA (BioMTA, Seoul, Korea), and MTA Repair HP (Angelus,
Londrina, PR, Brazil).?°

BD is a calcium-silicate-based material used in endodontic treatments,
such as MTA. BD is composed of powder and liquid. The powder includes
tricalcium silicate, calcium carbonate, and zirconium oxide, which
provides radiopacity. The liquid includes calcium chloride, which
initiates the effect.?’ NeoMTA Plus (Avalon Biomed Inc, Bradenton, FL)
is a dental material that contains a new, finer powder comprised of
tricalcium silicate and tantalum oxide (Ta205) as a radiopacifying
agent. The powder-to-gel mixing ratio in NeoMTA Plus is adjustable to
aid in ease of application: it can be used as an orthograde filling at a
thin consistency or as a root tip filling at a thick consistency.?” RetroMTA
(BioMTA, Seoul, Korea) is another fast-hardening CSC. According to the
manufacturer, it has an initial hardening time of 180 seconds. This short
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This short hardening time may be the result of the zirconium, which
accelerates the hydration of Portland cement.?>?* Recently, a different
kind of MTA, OrthoMTA (BioMTA, Seul, Korea) has been recommended
for utilization as a root canal-filling substance.?®? OrthoMTA is
composed of tricalcium silicate and has lower levels of heavy metals
compared to the original ProRoot MTA.%

Root canal disinfection is a crucial stage in endodontic treatment. It
involves using an appropriate irrigant to eliminate bacteria and other
microorganisms from the root canal system.?” An effective irrigating
agent should possess antimicrobial properties and be able to dissolve
organic tissue without irritating it. Additionally, it should be stable and
easily stored. The agent must also be capable of removing the smear
layer.® The commonly used irrigation regimen in conventional
endodontics involves the use of organic tissue solvent and antimicrobial
sodium hypochlorite (NaOCl) at concentrations ranging from 1-8%, 2%
chlorhexidine  (CHX) as an  antimicrobial agent, and
ethylenediaminetetraacetic acid (EDTA) as a demineralizing agent.?”
The American Association of Endodontists Clinical Considerations for
Regenerative Procedures suggests that regenerative procedures should
be prepared with canal disinfection with 1.5% -3 NaOCL and followed
by EDTA in pulp regeneration treatment.? Distilled water and saline
solution are used between the two solutions to prevent chemical
reactions, such as NaOCl and CHX. However, they should not be used
as main irrigants due to their lack of tissue-dissolving and antimicrobial
activity.?’

The goal of this in vitro examination is to measure the color stability
of five CSCs [WMTA Angelus (Angelus Solucoes Odontologicas, Londrina,
Brasil), Biodentine, RetroMTA, OrthoMTA and NeoMTA Plus] in contact
with distinct irrigation solutions (EDTA, NaOCl, CHX, Normal Saline)
(Table 1). According to the null hypothesis of this examination, there
is no color change in contact of the study groups with distinct irrigation
solutions.

Materials and Methods
Sample Design

The study comprised five groups, each containing 20 samples:
Biodentine, wMTA Angelus, RetroMTA, OrthoMTA, and NeoMTA Plus
(Table 1). The specimens were homogeneously mixed according to the
manufacturer's recommendations and placed in cylindrical molds (10
mm in diameter and 2 mm in height). The specimens were kept at 37°C
and 100% humidity during curing to achieve optimal mechanical
properties. After 24 hours, each specimen was removed from the mold
and the color of each sample was analyzed utilizing a
spectrophotometer (VITA Easyshade V, Vita Zahnfabrik, Bad Sackingen,
Germany).*® Following color measurement, the samples were
immersed in four irrigation solutions (n=4) for 24 hours at 37°C: 5.25%
NaOCl (Cerkamed, Stalowa Wola, Poland), 2% CHX (Microvem, Sakarya,
Turkey), 17% EDTA (Imicryl, Konya, Turkey) and Saline (Polifarma,
Tekirdag, Turkey), and 20 specimens were left dry. After 24 hours, the
samples were removed from the irrigation solutions and dried (Figure

1).

Table 1. Description of experimental groups

Ang:tﬂ}-rtzm = = n=4 n=4 n=4
PI":::?:’E;O) n=4 n=4 n=4 n=4 n=4
Bi&d:lz'u(t)i)ne _— - nea e s
MT(z;:\h:ZO) L n=4 n=4 n=4 n=4
MT'::;ZZD) = n=4 n=4 n=4 =t

Ortho
MTA

Retro
MTA

NeoMTA
Plus

wMTA
Angelus

Biodentine

Saline

NaOCl

CHX

EDTA

Dry

Figure 1. Images of CSCs after setting and immersion in distinct
solution

Spectrophotometric Investigation

The same person obtained measurements utilizing the digital
spectrophotometer before and 24 hours after immersion. The
instrument was calibrated before each evaluation, and the specimens
were dried. Three measurements were taken for each sample and
then averaged. Color values were recorded for each sample before
and after immersion. The color change was calculated using the
Commission Internationale de UEclairage (CIE) system. The brightness
(L) value and the chromatic component coordinates (a and b) were
measured.

The study evaluated material color differences by measuring values
in the CIELAB color space. The AE values, which indicate the
differences between the final and initial values, were calculated
using the following equation: AE* = [(AL*)?+( Aa*)*+( Ab*)?]'/2

The data were analyzed using the Jamovi V2.3.21 program.
Compliance with normal distribution was assessed using the Shapiro-
Wilk test. The comparison of color values, which were not normally
distributed, according material and solution was analyzed using a
two-way robust ANOVA with the Walrus package, and multiple
comparisons were examined with the Bonferroni test. The analysis
results are shown as median (minimum-maximum). A p-value of less
than 0.05 was considered statistically significant.

Results

Table 2 shows that the median values for the Saline, NaOCl, CHX,
EDTA solutions, and dry condition were 7.53, 7.79, 8.92, 10.31, and
4.17, respectively. The median color values varied depending on the
material-solution interaction (p<0.001). A significant difference was
found in the interactions between the dry condition of WMTA Angelus
and CHX solution of BD, between CHX solution of BD and dry condition
of OrthoMTA, between dry condition of BD and EDTA solution of BD,
and between CHX solution of BD and dry condition of RetroMTA.
Although the NaOCI solution in the wMTA Angelus had the highest
median value of 19.90 and the dry condition in the OrthoMTA had the
lowest median value of 3.28, there was no significant difference
between these two interaction groups due to their distribution. All
tested materials showed a statistically significant color change when
immersed in all solutions compared to the dry group (p < 0.05).
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Table 2. Descriptive statistics and multiple comparison results of
color values according to material and solution

6.57 9.42 753 11.23 5.40 7.53
Saline  (3.0211.92)  (0.91-1835)  (5.02-12.00)  (2.09-1253)  (3.17-13.64)  (0.91-18.35)
ABCD ABCD ABCD b
19.90 8.23 5.26 8.56 4.55 7.79
NaOCl  (4.01-28.88)  (6.23-13.87)  (4.70-14.95)  (3.51-11.66)  (3.02:9.17)  (3.02-28.88)
ABCD ABCD ABCD ABCD ABCD b
6.84 8.38 11.93 11.58 6.06 8.92
CHX (6.33-9.98)  (4.35-10.11)  (11.32-14.12)  (5.34-24.23)  (2.47-19.88)  (2.47-24.23)
ABCD ABCD cD ABCD ABCD b
11.54 13.74 9.62 11.50 8.68 10.31
EDTA  (7.77-1260)  (9.55-24.74)  (9.35-10.60)  (6.89-12.85)  (4.76-18.76)  (4.76-24.74)
ABCD ABCD AC ABCD ABCD b
4.23 5.60 4.72 3.28 4.00 s
Dry (3.40-6.36)  (2.16-8.58) (4.28-5.04) (160452 (180460) . qopre .
AB ABCD BD AB AB 208
T 7.32 8.68 8.75 8.56 4.68 7.72
(3.02-28.88)  (0.91-24.74)  (4.28-14.95)  (1.60-24.23)  (1.30-19.88)  (0.91-28.88)

a-b: There is no difference between solutions with the same letter, A-D: No difference between interaction
groups with the same letter

Discussion

Based on this study’s findings, the null hypothesis should be rejected.
The goal of this examination was to measure the color changes of five
distinct CSCs in various irrigation solutions. When selecting endodontic
materials for root canal treatment, clinicians should consider
aesthetic, biological, and functional criteria.3' Visual and special
instruments can be used to measure color changes in dental materials.
The CIE system conforms to international standards for color detection
and is accepted by the International Commission on Illumination.3?
Visual spectrophotometry is the gold standard for this purpose.®
Spectrophotometric measurement is a widely used, reproducible, and
objective method in dentistry that may detect even the slightest color
changes.3* Spectrophotometric analysis was preferred for the
measurements in this study due to its sensitivity, objectivity, and
reproducibility.

Irrigation is a crucial step in disinfection during root canals. NaOCl is
a commonly used irrigating agent for disinfection procedures, although
other irrigants such as CHX, EDTA, water, and saline are also
preferred.? In our examination, we used NaOCl, CHX, EDTA, and saline
solutions for the intended purpose. It is important to note that NaOCl,
due to its crystallized nature, cannot be entirely eliminated from the
root canal regime, as it occludes the dentinal tubules.” It was
observed that sodium and chlorine in NaOCl migrated into SEM
examination.* During regenerative endodontic procedures, resorption
cavity, and perforation repair, residual NaOCl may come into contact
with CHX or CSCs. To compare this prolonged contact time between
the irrigant and CSCs in the root canal regime, these materials can be
immersed in irrigation solutions for 24 hours.*

The literature reports that immersion of wMTA in NaOCl results in a
dark brown discoloration, which is believed to be reasoned by the
reaction of bismuth oxide in MTA and NaOCL.3" In our study, similar to
the results of Keskin et al.** and Shah and Banga*, wMTA Angelus
changed color mostly in NaOCl solution. However, another study
presented in the literature showed that wMTA Angelus was most
colored in CHX solution.* The change in color of WMTA was interpreted
as resulting from a combination of exposure to light and an oxygen-
free atmosphere in the clinical setting.* Bismuth oxide decomposes
into dark metallic bismuth and oxygen crystals when exposed to light
in an oxygen-free atmosphere, causing MTA to change color.
Nanocrystallite bismuth oxide is activated by both visible and
ultraviolet (UV) light, with a UV-visible diffuse spectrum that extends
from 300-500 nm to shorter wavelengths, peaking at 400 nm, which
accelerates the discoloration of wMTA.*

In this study, same to the research conducted by Yilmaz et al.** and
Keskin et al.®°, it was found that BD exhibited less discoloration after
NaOCl contact was checked with wMTA Angelus. This result may be
attributed to the fact that BD contains zirconium oxide instead of
bismuth oxide.?' Since BD does not contain bismuth oxide, no dark
discoloration of these materials was observed after contact with
NaOCL.*

In this study, it was found that the color of BD after contact with CHX
was higher than that of other irrigants, which is consistent with
previous studies in the literature.23%#" CHX has been proposed as
another irrigant to NaOCl owing to its antimicrobial impact.“ On the
other hand, CHX does not have tissue-dissolving characteristics and
instead conditions an orange-colored toxic precipitate as it comes
into contact with NaOCL.#’ CHX has been reported to cause external
staining of dental tissues* by affecting the pellicle or plaque in filling
materials containing calcium silicate at various concentrations.*’ CHX
is also characterized by prolonged release with dental materials.*

EDTA is an important and commonly used irrigant to remove the
mineralized portion of the smear layer®5, as it effectively removes
the inorganic component of dentine and exhibits antimicrobial
activity in root canals.?® However, it can’t remove the smear layer
alone; a proteolytic agent, such as NaOCl, must also be used. EDTA
solution is neutral or slightly alkaline and precipitates at an acidic
pH. Typically, EDTA is used as a 15% or 17% solution.* Sobhnamayan
et al.* found that BD demonstrated color stability when in contact
with EDTA, whereas wMTA Angelus showed a greater degree of color
change when compared to normal saline and dry conditions. It is
important to note that BD material samples were eroded while in
contact with EDTA and were therefore excluded from the study;
further investigation to determine the effect of EDTA on BD
microstructure is required.”? In our study, BD showed less
discoloration in the EDTA solution than the wMTA Angelus. Metlerska
et al.? observed a statistically significant difference in all materials
after contact with the EDTA solution. In our study, RetroMTA showed
less coloration in NaOCl, CHX, and EDTA solutions compared to other
CSCs. It is important to note that all evaluations presented here are
objective and based on empirical data. However, Shokouhinejad et
al.>* reported that RetroMTA was mostly colored in NaOCl solution. In
contrast, our study found that RetroMTA was mostly colored in EDTA
solution.

According to the manufacturer, OrthoMTA prohibits microleakage by
forming a hydroxyapatite layer between itself and the canal wall. It
is also bioactive, releasing calcium ions from the apical foramen and
neutralizing the apical part of the root, thereby forming an interfacial
hydroxyapatite layer.”® The released calcium ions aid in the
regeneration of the apical periodontium.>® More studies to examine
the clinical operation of OrthoMTA are necessary, as its properties
and mechanisms are unclear. To prevent CSC-induced discoloration,
applying a dentine bonding agent in two layers between the material
and the dentine bonding agent in the entrance -cavity is
recommended.>

This study's limitations include the fact that although the materials
were stored at 37°C and 100% humidity, which may not accurately
reflect the physical conditions of the dentine properties and
characteristics and oral environment. Additionally, CSCs were
immersed in irrigation solutions for 24 hours, with all surfaces of the
specimens in contact with the solutions. In clinical settings, the
amount and concentration of residual irrigation in contact with the
surface may vary. Therefore, it is possible that longer contact times
may result in greater discoloration. It is important to note that this
study measured the discoloration of the materials themselves, rather
than tooth discoloration. Another limitation of this study is that it did
not measure the surface structures of the materials. To better
replicate clinical conditions related to tooth discoloration, additional
studies with longer follow-up periods are required.

Conclusion

The study demonstrated significant differences in the ability of CSCs
to change color in the presence of irrigation agents commonly used
in clinical practice. Materials containing bismuth oxide exhibited
color change after contact with NaOCl and CHX. Therefore, bismuth
oxide-free materials, like RetroMTA, NeoMTA Plus, and BD, may be
considered alternatives for use in aesthetically important areas.
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Amag: Kok kanal tedavisi esnasinda medikament olarak kullanilan kalsiyum
hidroksit kok kanal duvarlarindan tamamen temizlenememektedir. Bu durum
kok kanal tedavisinin prognozunu olumsuz etkilemektedir. Bu nedenle kanal
dolgusu oncesi kalsiyum hidroksitin kanal duvarlarindan uzaklastirilimasi
gerekir. Bu calismanin amaci oval kanala sahip tek koklu dislerde kalsiyum
hidroksit patimin uzaklastinlmasinda farkli irrigasyon soliisyonlarinin
etkinliginin degerlendirilmesidir.

Gereg ve Yontemler: 42 adet tek koklu dis Protaper Next X3 egesine kadar
genisletildi. Her dise, calisma uzunluguna kadar kalsiyum hidroksit (KH,
Kalsin, izmir, Tiirkiye) yerlestirildi ve kanal agizlan gecici olarak kapatild.
Ornekler 37°C distile su icinde 21 giin bekletildi. 21 giin sonunda &rnekler,
kalsiyum hidroksitin uzaklastrilmasinda kullanilan son irrigasyon soliisyonuna
gore iic ayrn gruba aynldi (Sodyum hipoklorit (NaOCLl), irritrol, klorheksidin
(CHX), n=14). irrigasyon isleminden sonra kok kanallar dikey olarak ikiye
boliinerek kanal duvarlarinda kalan kalsiyum hidroksit miktan apikal %2 ve
koronal %2  olacak sekilde stereomikroskop altinda x20 biyiitmede
degerlendirildi. Veriler Kruskal-Wallis testleri kullamlarak p<0,05 anlamlilik
diizeyinde istatistiksel olarak analiz edildi.

Bulgular: Kanallann apikal %2 kisminda gruplar arasinda istatiksel olarak
anlamli bir fark bulunmadi  (p=0.411). Kok kanallarinmin koronal ¥
kisimlaninda Irritrol, CHX'e gore istatistiksel olarak daha anlamli bulunurken
(p=0.001), Irritrol ve NaOCl gruplan arasinda istatistiksel olarak anlamli bir
farkliik goriilmedi (p=0.401)

Sonug: Bu calismanin limitasyonlar dahilinde kullamlan g farkli irrigasyon
solusyonununda kok kanalindan KH’yi tamamen uzaklastiramadiklan
gorilmistir.  Irritrol  irrigasyon solisyonunun kok kanallardan KH
uzaklastirmada koronal kisimda CHX e gore daha etkili oldugu goriildii.

Anahtar Kelimeler: KH uzaklastirma, Irritrol, klorheksidin

ABSTRACT

Background: The aim of this study was to evaluate the efficacy of different
irrigation solutions for removal of calcium hydroxide root canal
medicament from the oval root canals by stereomicroscop.

Methods:  Fourty-two  single-rooted, single-canal teeth  were
chemomechanically prepared with ProTaper Next X3 root canal files and 5
ml 2.5% NaOCLl. Root canals were filled with calcium hydroxide (CH) root
canal medicament and teeth were stored for 21 days at a temperature of
37 ° C and 100% humidity. The teeth were then divided into three groups
according to the irrigation solutions (n = 14) (Sodium hypochloride (NaOCl),
Irritrol, Chlorheksidine). The teeth were divided longutidunally with a
diamond separe and images were obtained at x20 magnification under a
stereomicroscop. The percentage of remaining material were evaluated
with Image J vs 7.0 programme apically and coronally and all data were
analyzed statistically by Kruskal-Wallis test.

Results: It was observed that, there was no final irrigation solutions was
completely removed CH from the root canal walls. No statistically
significant difference was observed between irrigation solutions in the
apical %2 part of the root canals (p>0.05). While Irritrol was found to be
statistically more significant than CHX in the coronal % parts of the root
canals (p=0.001), there was no statistically significant difference between
Irritrol and NaOCl groups (p=0.401).

Conclusion: In the limitation of this study, it was observed that the final
irrigation solutions could not remove the CH from the entire of root canals.
It was observed that Irritrol irrigation solution was more effective than CHX
in removing CH from the root canals in the coronal section.

Keywords: CH removal, Irritrol, chlorhexidine

GIRIiS

Endodontik patojenler ve bunlann yan Uriinleri periapikal dokularda
enflamatuar ve immunolojik degisiklikler meydana getirerek, periapikal
lezyonlarin olusmasina neden olur. ' Kemomekanik preparasyon
mikroorganizmalari elimine etmek icin ilk adimdir fakat tek basina kok
kanalim temizlemeye yeterli degildir.2 Kok kanal preparasyonundan
sonra kok kanal sistemi icinde kalan mikroorganizmalari ve onlarin yan
urdnlerini elimine etmek ve seanslar arasi yeniden enfeksiyonu onlemek
icin kanal ici ilaclar tavsiye edilmektedir.3 Kalsiyum hidroksit (KH) kanal
ici ilag olarak biyo-uyumlulugu, antibakteriyel 6zelligi, doku c¢oziicii
ozelliklerinden dolayi en yaygin kullanmilan kanal ici ilaglardandir.” CH’in
antimikrobiyal etkinligini ve sert doku formasyonu olusumu ozellikleri
Ca ve OH iyonlarinin ayrilmasi sonucu meydana gelir.> KH’1n kok kanal
dolum isleminden once mutlaka uzaklastirilmas: gerekmektedir, cinki
residiiel KH kok kanal patinin dentine penetrasyonunu olumsuz yonde
etkiler ve kok kanal tedavisinde basarisizliga ve apikal sizintiya neden
olabilir.® KH uzaklastirmada standart prosediir master apikal file (MAF)
ile yeniden genisletme ve sodyum hipoklorit (NaOCl) ile irrigasyondur.
Literatiirde KH’yi kok kanalindan uzaklastirmak icin farkl
enstriimanlar/Ni-Ti instruments ve cesitli irrigasyon protokollerini
iceren calismalar mevcuttur. 7SAncak literatiirde KH’in
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uzaklastirilmasinda hangi yontemin en iyisi oldugu konusunda genel bir
fikir birligi yoktur.

Sodyum hipoklorit (NaOCl) antimikrobiyal aktivitesi ve organik dokulan
cozme ve toksik Urlinleri notralize etme yetenegi nedeniyle irrigasyon
soluisyonu olarak yaygin sekilde kullanilsada, etkili ve uzun salimmli
bir antimikrobiyal ajan oldugundan klorheksidin (CHX) de NaOCl ile
birlikte 6nerilmektedir." NaOCl ve EDTAnin ana apikal ege ile beraber
kullanilmasi KH uzaklastirmada en cok kullanilan yontemdir. "2 Fakat bir
cok metot ve solusyonun KH’in kok kanallarindan tamamen
uzaklastiramadig1 bir cok calismada belirtilmistir.’>'* Son zamanlarda,
EDTA, CHX ve 6zel bir yiizey aktif madde icerigi karisimi iceren Irritrol
Two-In-One (Essential Dental Systems, ABD) son irrigasyon soliisyonu
olarak piyasaya siiriildli. Dentini bir miktar demineralize ettiginden bu
soliisyon, geleneksel irrigasyon soliisyonlarina kiyasla smear tabakasinin
etkili ve daha az agresif bir sekilde uzaklastirilmasini saglamak icin 2
ayr1 irrigasyonun birlestirilmesiyle hazirlanmistir. ' Irritrol asin
derecede "agresif" bir irrigasyon maddesi degildir clinkii kalsiyum
iyonlarin1 selatlayabilen ve dentin ylzeyine ciddi sekilde zarar
verebilen 6nemli diizeyde EDTA icermemektedir.'

Bu calismada amac, CH’nin farkli irrigasyon soliisyolar ile (Irritrol, CHX
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ve NaOCl) uzaklastirlma etkinliginin stereomikroskop (x20) altinda
degerlendirilmesidir. HO hipotezi ¢ farkli irrigasyon soliisyonu
arasinda fark olmayacagidir.
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Sekil. Apikal bolgenin stereomikroskop goriintiisi. a,b,c siitunlar
arasindaki farki, A,B,C satirlar arasindaki farki ifade etmektedir.

GEREG VE YONTEMLER

Calismamizda etik kurul onay1 alindiktan sonra (no:2023-11) kirk iki
adet periodontal nedenlerle cekilmis insan disi kullanildi. Tek kokli tek
kanalli, curuksiz, kink veya catlak olmayan, apeksi gozle
incelendiginde kapali olan disler calismaya dahil edildi. Ornekler elmas
bir disk kullanilarak kok boylar1 151 mm olacak sekilde mine sement
birlesim yerinden kron kisimlar1 uzaklastinldi. Kanal agizlar bulunarak
ISO #10 K (Dentsply, Sirona, Switzerland) bir ege kanala yerlestirildi
ve apikal aciklik saglandiktan sonra 1 mm geri ¢ekilerek calisma boyu
belirlendi. Bitlin kanallar Protaper Next X3 (Dentsply, Sirona) doner
sistem egesi ile tam tur donis hareketli bir endomotor sistemi
kullanilarak {retici firmanin talimatlar dogrultusunda prepare edildi
(300 rpm, 2,2 torque) ve 2.5 ml %2.5 sodyum hipoklorit (NaOCl)
(Werax, izmir, Turkey) irrigasyon soliisyonu ile irrige edildi. %17 EDTA
(Werax, izmir, Turkey) soliisyonu ile final yikama yapildi ve steril paper
pointler (Diadent, Diadent Group International) ile kurulandi. Kok
kanallar propilen glikol ile karistinlmis KH ile bir lentiilo (25, Dentsply,
Maillefer) yardimiyla apikalden tasmaya baslayana kadar dolduruldu.
Giris kavitesi bir pamuk pelet ve gecici dolgu maddesi (Cavit G;3M
ESPE, St Paul, MN) ile gecici olarak kapatildi. Ornekler 37°C sicaklikta
ve %100 nemli ortamda 21 giin bekletildi. Bu siire sonunda gecici dolgu
maddeleri kaldirildi ve kok kanallarindaki KH instrumantasyon ve farkli
final irrigasyon soliisyonlari ile uzaklastinldi (n=14):

Grup 1 (NaOCl): Protaper Next X4 (Dentsply, Sirona) kanal egesi ile
kanal boyunda instumantasyon yapilarak KH nin uzaklastirilmasi
gerceklestirildi. Protaper Next X4 endomotor ile 300 rpm hiz ve 2,2
torkta kullanildi. Egeleme esnasinda 5 ml %2,5 NaOCl kullamildi. 2,5 ml
%17 lik EDTA cozeltisi ve 10 ml %2,5 NaOCl ile son yikama yapildi ve
disler steril kagit koniler ile kurulandi.

Grup 2 (CHX): Protaper Next X4 (Dentsply, Sirona) kanal egesi ile kanal
boyunda instumantasyon vyapilarak KH nin  uzaklastinlmasi
gerceklestirildi. Protaper Next X4 endomotor ile 300 rpm hiz ve 2,2
torkta kullanildi. Egeleme esnasinda 5 ml %2,5 NaOCl kullanildi. 2,5 ml
%17 lik EDTA solusyonu 2,5 ml distile su ve 10 ml %0,2 CHX ile final
irrigasyon yapildi ve disler steril kagit koniler ile kurulandi.

Grup 3 (Irritrol): Protaper Next X4 (Dentsply, Sirona) kanal egesi ile
kanal boyunda instumantasyon yapilarak KH nin uzaklastirilmasi
gerceklestirildi. Protaper Next X4 endomotor ile 300 rpm hiz ve 2,2
torkta kullamldi. Egeleme esnasinda 5 ml %2,5 NaOCl kullamldi. 2,5 ml
%17 lik EDTA solusyonu 2,5 ml distile su ve 10 ml Irritrol ile final
irrigasyon yapild1 ve disler steril kagit koniler ile kurulandi. Biitiin
islemler tek bir operator tarafindan gerceklestirildi.

Daha sonra koklerin bukkal ve lingual dis ylizeylerine uzunlamasina
elmas separe ile kuru ortamda i¢ tabakaya zarar vermeden centik
acildi. Centik acgilan bolgelere siman spatilu yerlestirilerek kokler
bukko-lingual olarak ikiye ayrildi.

Kok kanallarinin ic ylzeyleri stereomikroskop ile x20 biyutmede
fotograflandi ve iki arastirici tarafindan incelendi. Kalan KH miktarinin
analizi icin skorlama sistemi kullanildi.

Kanal duvarlarinin tamamen temiz veya cok az KH bulunmasi
Kanal duvarlarinda kuciik veya orta KH bulunmasi %25-%50

Kanal duvarlarinin %50- %75 inin KH ile kapli olmasi

Kanal duvarlarinin fazla miktarda %75 ten fazla kisminin KH ile
kapli olmasi

Kanal duvarlarimin tamamen KH ile kapli olmasi '

DWN =

w1

istatistiksel analiz

Verilerin istatistiksel analizi SPSS (SPSS v22.0 for Windows; SPSS Inc,
Chicago, IL) programi kullanilarak gerceklestirdi. Verilerin normalligi
Shapiro-Wilk testiyle degerlendirilmis olup normal dagiim
gostermedigi gorildi (p<0.05). Gruplar arasindaki farklar Kruskal
Wallis testi kullanilarak analiz edildi. Gruplar arasindaki farklilik Mann
Whitney U testi kullanilarak analiz edildi. Anlamulik diizeyi p<0.05
olarak belirlenmistir.

BULGULAR

Yapilan analizler sonucunda kanallarin apikal kisminda gruplar
arasinda istatiksel olarak anlamli bir fark goriilmedi (p=0.411). Kok
kanallarinin koronal %2 kisimlarinda Irritrol, CHX'e gore istatistiksel
olarak daha anlamli bulundu (p=0.001), Irritrol ve NaOCl gruplan
arasinda istatistiksel olarak anlamli bir fark goriilmedi (p=0.401).
(Tablo 1)

Tablo 1. Apikal ve koronal bdlgenin ortanca degerleri

NaOCl 1.50% 2,50
CHX 2.00%® 1779 0.411 3.00%® 11645 0.003
irritrol 2.00% 2,00

TARTISMA

Bu calismanmin amaci farkli son yikama solusyonlarinin  kok
kanallarindan KH’1 uzaklastirma etkinliklerinin arastinlmasidir. Bu
calismanin sonuclarina gore hicbir final irrigasyon solusyonu kok
kanalindan KH’i tamamen uzaklastirmamistir. Kok kanallarinin
koronal kisminda Irritrol soliisyonu daha fazla KH uzaklastirdigu
gorilurken apikalde gruplar arasinda bir fark bulunmadi bu ytizden HO
hipotezi kismi olarak kabul edildi.

Kok kanallarindan KH’in uzaklastinlmasinda taramali elektron
mikroskop  (SEM) analizi,® dental operasyon mikroskopu /
stereomikroskop analizi," konvansiyonel radyografik teknikler '8 ile
iki boyutlu analiz, bilgisayarli tomografi/ mikro-bilgisayarli tomografi
20 jle hacim analizi gibi farkli degerlendirme yontemleri kullanilmistir.
Stereomikroskop analizinde, kok kanal duvarlarinda kalan CH
miktarimin  ylizdeyle hesaplanmast ' veya skorlama yontemi
kullanilmaktadir. 2' Skorlama methodu, subjektif bir degerlendirme
oldugu icin bu calismada kalan KH miktarinin yiizdeyle orantilanma
yontemi basit ve kolay erisilebilir ve bircok calismada kullanildigi icin
kullanilmistir. &' Ayrica kalan KH miktar1 élcllirken, disler boyuna
kesilip kalan miktar skorlanabilirken,?? dijital goriintii alinarak kalan
miktar mm? olarak da hesaplanmaktadir.”® Bu calismada, Grnekler
dikey olarak kesildikten sonra koronal %2 ve apikal % olacak sekilde
kalan KH miktarlan skorlanmistir:

KH’in kok kanal duvarlarindaki artiklan endodontik tedavinin
basarisini etkilese de KH kok kanal tedavisi sirasinda rutinde kullanilan
ve olabildigince kok kanal duvarlarindan temizlenmesi gereken bir
kanal ici medikamamdir. KH i uzaklastirabilmek icin rotary
enstrimanlan ve irrigasyon birlesimi onerilmektedir.® Kullanilan
irrigasyon solusyonlarinin miktari, konsantrasyonu, sicakligi, aktive
edilme durumlan etkinlik diizeylerini etkilemektedir.? Bu calismada
da irrigasyon solusyonlar aktivasyon kullanilmadan kullanildi ve KH
uzaklastirma etkinlikleri degerlendirildi. Bu calismamin bulgularina
gore aktivasyon kullanilmadan uygulanan bu soliisyonlarin hicbiri kok
kanallarindan KH’1 tamamen uzaklastiramamistir. Apikal kisimda
irrigasyon soliisyonlar arasinda istatiksel olarak bir fark goriilmezken
koronal kisimda irritrol soliisyonu CHX e gore daha fazla KH
uzaklastirdigr goriilmiistiir. Bunun nedenide koronal kisima irrigasyon
sollisyonlarinin yeterince ulasmasina ve ayrica lIrritrol iceriginde
bulunan EDTA soliisyonuna ve bu selasyon ajaninin apikale dogru
gittikce etkinliginin azalmasindan kaynaklanabilecegi
distinilmektedir. 242

Geleneksel siringa ile irrigasyon yontemi gilinimiizde en kolay
uygulanan irrigasyon yontemidir. Hem pratik hem de irrigasyon
soliisyon hacminin kontroli sebebiyle kullanimi yaygindir.?! Pasif
ultrasonik aktivasyon (PUI), sonik irrigasyon teknikleri gibi aktivasyon

320

Selcuk Dental Journal | ISSN: 2148-7529



Selcuk Dent J. 2024

ince Yusufoglu S, Ergiil BN, Keskin NB

teknikleri ile CH uzaklastirmasi icin yapilan arastirmalarin bazilarinda,
Dias-Junior ve ark. KH’in profesyonel yontemlerle bile kok
kanallarindan tamamen uzaklastinlamadigi % ve geleneksel irrigasyon
ile pasif ultrasonik irrigasyon arasinda KH nin uzaklastirma etkinligi
acisindan fark olmadigim bildirmistir. Ancioglu ve ark. sonik
aktivasyon tekniginin geleneksel igne irrigasyonu ile aralarinda benzer
temizlik etkinligi gosterdigini belirtirken,?” Alturaiki ve ark. ile
Uzunoglu ve ark. kullanilan profesyonel tekniklerin hicbirisinin KH’i
tamamen uzaklastirmadigini rapor etmislerdir. 132

Dizgiin ve ark. tarafindan yapilan kok kanallarinin apikalinde
olusturulan yapay kanallardan kalsiyum hidroksit uzaklastirma
calismasinda konvasiyonel siringa yontemiyle kullanilan Qmix, EDTA ve
NaOCl arasinda istatiksel olarak anlamli bir sonu¢ bulamamislardir.?’
Yapilan baska bir calismada apikal 1/3’liikk kisimda olusturulan yapay
bir kanaldan kalsiyum hidroksit uzaklastirmak icin EDTA, NaOCl, fitik
asit kullamlmis olup istatiksel olarak anlamli sonuglar gériilmemistir.3°
Yapilan calismalara benzer olarak bizim calismamizda da apikald %2 de
gruplar arasinda istatiksel olarak bir farklilik gériilmemistir. irritrol ve
klorheskidin ile yapilan pat penetrasyon derinligini ve yiizdesini 6lcen
konfokal mikroskop calismalarinda irritrolin patin penetrasyonunu
artirdig1 goriilmistir, bu da irritroliin icerigindeki EDTA soliisyonuna
bagli olarak debris ve smear tabakasin1 daha iyi uzaklastirmasina
baglanmistir.3"32

SONUCLAR

Bu calismada irrigasyon soliisyonlarinin hicbiri apikal %2‘den KH’yi
tamamen uzaklastiramamistir. irritrol soliisyonu koronalden KH’yi
daha iyi temizledigi gorilmis olup calismarmizin sinirlart dahilinde
irritroliin koronal %’den kalsiyum hidroksit uzaklastirilmasinda daha
etkili olabilecegi soylenebilir.
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Dental Korku ve Endiseye Yonelik Pedodonti Bekleme Alani icin ic Mekan Tasarim Onerileri

Interior Design Recommendations for Pedodontics Waiting Area for Dental Fear and Anxiety

Mehmet NORASLI®

, Mine SUNGUR®

9Selcuk Universitesi Mimarlik ve Tasarim Fakiiltesi ic Mimarlik Bolimii, Konya, Tiirkiye
9Selcuk University, Faculty of Architecture and Design, Department of Interior Architecture, Konya, Turkiye

0z
Amag: Bu calismamin amaci, dis tedavisi icin gelen cocuklarin dental kaygi

ve endiseye sebep olabilecek faktorlerden birisi olan bekleme alaninin
mekansal diizenlemesine 6neriler sunmaktir.

Gere¢ ve Yontemler: Calisma Selcuk Universitesi, Mimarlik ve Tasarim
Fakiiltesi, ic Mimarlik Boliimii 2023- 2024 Giiz Déneminde, Saglik Yapilan ile
Biro ve Santiye Staji Dersi alan 34 ic mimarlik son sinif ogrencisi ile
yiriitiilmiistiir. 8 farkli 6grenci calisma grubundan, Selcuk Universitesi, Dis
Hekimligi Fakiiltesi Pedodonti bekleme alam ve koridor yiizeylerine dental
korku ve endiseyi azaltacak ve/veya ortadan kaldiracak i¢c mekan tasarim
onerileri istenmistir. Oneriler sunulurken mimarlik, saglik, psikoloji gibi
disiplinlerde hazirlanmis bilimsel calismalarda yer alan, cocuklarin dental
korku ve endisesine yonelik bekleme alanlan icin, oneriler calismanin
altligim olusturmaktadir. Calismada literatiir taramasi, gozlem, fotograf,
rolove, tasarim ve mekan analizine bagli olarak karma yontem kullanmlmistir.

Bulgular: Dental korku ve endiseyi en aza indirmek icin bekleme alanlarinda
gorsel, isitsel, dokunsal gibi duyulara hitap eden, oyunsal ve deneyimsel
aktiviteler ile sosyallesmeye imkan tanmyan ic mekan diizenlemesi, cocuklar
icin olumlu dikkat dagitic1 unsurlar oldugu ve bulunan ortami sakinlestirici
etki saglayabilecegi cesitli bilimsel arastirmalar ile desteklenmistir.

Sonuglar: Cocuklar icin tasarlanan bekleme odalarimin kaygilarini
azaltabilecegi tespitinden yola ¢ikarak saglik yapilarinda “cocuk dostu
mekanlarin” olusturulmasi hem ¢ocuk hem ebeveyn hem de tedavi edecek
hekim uzerinde olumlu katki saglayacagi bilimsel calismalarda sikca s6z
edildigi sonucuna vanlmistir. Bu nedenle benzer saglik yapilarindaki bekleme
alanlan igin tasarimcilarin  (mimar/ic mimar) dahil edilerek mekan
iyilestirilmesi, hastalarin tedavi siirecine olumlu katki saglayabilecegi goz
ardi edilmemelidir.

Anahtar Kelimeler: Cocuk, Dental korku, ic mimarlik, Pedodonti bekleme
alani.

ABSTRACT

Background: The aim of this study is to offer suggestions for the spatial
arrangement of the waiting area, which is one of the factors that may cause
dental anxiety and anxiety in children coming for dental treatment.

Material and Methods: The study was conducted with 34 senior interior
architecture students taking the Health Buildings and Office and
Construction Site Internship Course at Selcuk University, Faculty of
Architecture and Design, Department of Interior Architecture in the 2023-
2024 Fall Semester. Interior design suggestions that would reduce and/or
eliminate dental fear and anxiety were requested from 8 different student
study groups for the pedodontics waiting area and corridor surfaces of
Selcuk University, Faculty of Dentistry. While the suggestions are being
presented, the suggestions for waiting areas for children's dental fear and
anxiety, which are included in scientific studies prepared in disciplines such
as architecture, health and psychology, constitute the basis of the study. A
mixed method was used in the study, based on literature review,
observation, photography, survey, design and space analysis.

Results: In order to minimize dental fear and anxiety, interior design in
waiting areas that appeals to visual, auditory and tactile senses, and allows
playful and experiential activities and socialization, is a positive distraction
for children and can provide a calming effect, according to various
scientific studies. Supported by.

Conclusions: Based on the finding that waiting rooms designed for children
can reduce their anxiety, it has been concluded that the creation of "child-
friendly spaces” in healthcare buildings is frequently mentioned in scientific
studies as having a positive impact on both the child, the parent and the
treating physician. For this reason, it should not be overlooked that
improving the space by involving designers (architects/interior designers)
for waiting areas in similar healthcare buildings can make a positive
contribution to the treatment process of patients.

Keywords: Child, Dental fear, Interior architecture, Pedodontics waiting
area.

GIRIS

Saglik yapilarinin farkli cinsiyet ve yas gruplan tarafindan kullamldigi
dikkate alindiginda mekan tasariminda kullanicilanin fizyolojik ve
psikolojik ozellikleri 6nem tasimaktadir. Bu nedenle cocuk ile yetiskin
kullanic1 ozellikleri farklilk gostermesi sebebi ile pediatri bolumleri
planlamasi ve tasariminda cocuk kullanicimin fizyolojik ve psikolojik
ozellikleri goz oniine alinmalidir. Cocugun muayene oncesinde stres ve
korkudan uzak, kendini glivende hissedebilecegi bir oyun/bekleme odas
bulunmasi gerekmektedir.! Cocuklar icin kaliteli, pozitif ve sakinlestirici
bir bekleme alan1 hasta-doktor iliskisine pozitif yansimakta tedavi
sirecine  olumlu  etki sagladigi  arastirmacilar  tarafindan
vurgulanmaktadir.??® Cocuk hastalarin tedavi siireci icinde bilmedigi,
alisik olmadig1 farkli bir cevrede kalmalan onlarin endise ve kaygi
durumunu arttirmakta, bu durum tedavi siirecine olumsuz
yansimaktadir. Tedavi veya teshis amaciyla saglik yapisina gelen
cocuklarin ilk deneyimledikleri mekanlardan biri olan bekleme alani,
hasta ¢ocuklarin ailesi ile beklerken korkular ile yiizlestikleri ilk mekan
olarak karsimiza cikmaktadir.* Ozellikle bu korkulardan birisi olan dental
korku ve endise, yetiskin hastalarin bile tedavi siirecini olumsuz yonde
etkilerken, c¢ocuk s6z konusu oldugunda hastalarin tedaviyi
kabullenebilmeleri ve tedavi edilebilmeleri bu korkunun ortadan
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kaldinlmasinda cevresel faktorler arasinda yer alan bekleme alan1 6nem
arz etmektedir.’

Calisma konusu pedodonti bekleme alanlarinin i¢ mekan tasarimi
tzerine kurgulanmistir. Bu hususta cesitli arastirmacilarin cocuklardaki
dental korku ve endise Uzerine yapmis olduklann arastirmalar
incelenmistir.®'® Literatir calismalardan elde edilen bulgular
neticesinde cocuklarda dental korku ve endise bireysel, cevresel ve
dental faktorlerin oldugu tespit edilmistir." Cevresel faktorlerden birisi
olan bekleme alanlarinin ic mekan tasarimi hakkinda yeterli kaynagin
olmamas1 calismanin problemi olarak belirlenmistir. Var olan
calismalarin da buyiik oranm pedodonti alanindaki hekimler tarafindan
hazirlanmis olmasi ve bekleme alan1 i¢ mekan tasarimi hakkinda
tasanmailarin (mimar, i¢ mimar) dahil edilememesi veya mimari alanda
bu konuya dair arastirmalarin kisitli sayida olmasi bu calismanin bilimsel
alandaki 6nemini ortaya koymaktadir.

Calismada cocuk, dental korku ve endise, bekleme alani, ic mekan
tasarimi kavramlan uzerine odaklanilarak farkl disiplinlerde (mimarlik,
dis hekimligi, psikoloji vb.) hazirlanmis cesitli literatiir kaynaklar
taranmistir. Calismanin ikinci adiminda s6z konusu kaynaklar icerinde
pedodonti bekleme alaninda ¢ocugun dental korkusunu azaltacak veya

Sorumlu yazar/Corresponding Author: Mehmet NORASLI
E-mail: mehmetnorasli@selcuk.edu.tr
Doi: 10.15311/ selcukdentj.1511751

323


https://orcid.org/0000-0002-6080-919X
https://orcid.org/0000-0001-5042-9575
https://doi.org/10.15311/selcukdentj.1511751
https://doi.org/10.15311/selcukdentj.1511751

Dental Korku ve Endiseye Yénelik Pedodonti Bekleme Alani icin i¢ Mekan Tasarim Onerileri

Cilt 11 » Sayi 3

ortadan kaldirabilecek mekansal c¢oziimler saptanmaya calisilmistir.
Son adimda ise elde edilen veriler analiz edilip, yorumlanarak
mekansal iliskiye yonelik oneriler sunulmustur. Bu dogrultuda literatiir
taramasi ile veriler elde edilmis, olumlu dikkat dagitici tematik ic
mekan unsurlarn ortaya koyulmustur. Calisma alani olan pedodonti
bekleme alaninin roloveleri alinmis, gozlemler yapilmis ve
fotograflanarak saha calismasi gerceklestirilmistir. Bilimsel
calismalarda cocugun dental korku ve endisesine karsi mekansal
tasarim unsurlan tespit edilerek calisma alanina ¢6ziim onerileri
sunulmustur. Karma yontemin bir arada kullanildig1 calismada, cesitli
literatur kaynaklar calismanin alt yapisim olusturmasi ve uygulamaya
yonelik oneriler modellenerek sonuc uriinlerin elde edilmesi calismayi
butiincil hale getirmistir.

Sonu¢ olarak; cocuklarin fizyolojik ve psikolojik ihtiyaclarina yonelik
olusturulmus bekleme odalar dental korku ve endisesini azaltabilecegi
cesitli arastirmalarda 6ne siiriilmistiir. Ozellikle tedaviyi beklerken
harcanan siire ve bekleme odasi atmosferi hakkinda yapilan
calismalarda cocuklara ©Ozel mekansal diizenlemelerin yapilmasi
gerekliligi vurgulanmistir. Mevcut ve/veya insa edilecek bekleme
alanlarinin i¢ mekan tasarimlarinda pedodonti uzmanlari ile mimar ve
ic mimarlar gibi tasarimcilarin yer almasi cocuklarin dental korkusuna
olumlu etkisi kacinilmazdir.

DENTAL KORKU VE ENDISEYE YONELIK BEKLEME ALANLARI:
KAVRAMSAL ALT YAPI

Dental korku ve endise dis tedavisi goren hastalarda cok sik
karsilasilan, hekim ve hasta yoniinden sorun dogurabilen bir durumdur.
Agn, ac, igne, bekleme odasi, delme gibi kelimeler hastalarda korkuyu
tetikleyen kelimeler arasinda yer almaktadir.' Bir saglik kurulusundaki
bekleme alani, kullanicilanin tibbi tesise girdikten sonra ilk kez
karsilastiklari ve en cok zaman gecirdikleri alandir. Bu nedenle
bekleme alanindaki tiim tasarim kararlar, kullanicinin bekleme
alamindaki deneyimini dogrudan etkilemektedir.” ilk kez basvuran
eriskin hastalarda anksiyete diizeylerinin daha sonra gelenlere gore
daha yiiksek oldugu tespit edilmistir." Bu durum, cocuk 6zelinde
degerlendirildigi zaman farkli boyut kazanmaktadir. Cocuklarda dental
korku bircok lilkede halk sagligi sorunu olarak kabul edilmektedir.¢
Okul cagindaki cocuklarin %16'sinin dis hekiminden korktugu ve bu
nedenle dis bakimina gitmekten kaginabildigi arastirmalarda ortaya
cikmistir.™ Dolayisiyla bekleme alanlan cocuk hastalar ve aileleri icin
alacaklar1 dental hizmet adina ilk izlenimdir. Bekleme odasinin
cekiciligi, cocuklarin rahatlamasina ve yapilacak tedaviye karsi pozitif
bir tutum sergilemelerine yardimci olmaktadir.® Cesitli arastirmacilar
calismalarinda dental korku ile bekleme alan1 arasindaki iliskiye vurgu
yaparak cocuklarin dental korkusuna kars1 mekansal tasarimin olumlu
etkisi oldugunu ne siirmislerdir.

Cocuklarda Dental Korku ve Endise

Ag1z ve dis saglig1, birey ve toplum sagliginda 6nemli bir yere sahiptir.
insan viicudunun gelismesi ve saglikli bir yasam siirdiirmesi icin, agiz
icindeki dislerin normal ve saglikli olmas1 gerekmektedir.'® Dis tedavi
planlamasinin uygulanmasi ve gerceklestirilmesinde toplumlarin dis
tedavilerine ve dis hekimlerine kars1 duyduklan korku ve anksiyetenin
onemi biyuktir. Dental korku, ozellikle cevresel kaynakli uyarici ile
iliskili olarak bireyin her tiirlii dental isleme karsi hissettigi endise
olarak tanimlanmaktadir."” Cocuk hastalarda dis tedavilerinin basarisi,
cocugun anksiyete diizeyi ve kooperasyonuyla yakindan iliskilidir.
Cocuk hastalarda tedavinin basarisi acisindan korkunun azaltilmasi
ve/veya ortadan kaldinlmasi buyuk onem tasimaktadir. Cocuk
hastalarin dental muayene ve islemler sirasinda verdikleri tepkiler ve
davranislar, uyumluluktan redde kadar genis bir yelpazede cesitlilik
gostermektedir.' Bu hastalarin tedavileri sirasinda dis hekimlerinin de
stres seviyelerinin yiikseldigi arastirmalarda ortaya cikmaktadir.'®1
Dental korku sebebiyle dis hekimleri tedavilerde daha fazla zaman
harcamak zorunda kalmaktadir.? Cocukluk ve ergenlik déneminde dis
hekimligi korkusu {izerine sistematik bir derleme calismasi
yapilmistir.2' Calisma ile on cocuktan en az birinde, dis tedavisini
tolere etme yetenegini engelleyen bir dis hekimi korkusu diizeyi oldugu
saptanmistir.  Korkunun olusumunu azaltmak icin mekansal ve
davranissal onleme programlarinin  yapilmasi gerektigi tavsiye
edilmistir.

Cocuklarda dental kaygi (i) bireysel (yas, cinsiyet, kisilik ozellikleri,
iletisim becerileri), (ii) dental (dental deneyim, hekimin yas-cinsiyet-
kiyafeti, oturus pozisyonu) ve (iii) cevresel (ailesel, sosyo-ekonomik,

mekansal 6zellikler) olmak iizere coklu faktorlere baglidir.? Cevresel
faktorler arasinda yer alan bekleme odas1 atmosferi cocuklarin dental
korkularim  olumlu ya da olumsuz etkiledigi calismalarda
bahsedilmistir. Psikoloji alaninda yapilmis olan tez calismasinda
Twente Universitesindeki 18-29 yas araligindaki 6grencilerin dental
anksiyete durumlari sorgulanmistir.?> Calismada bazi 6grenciler dis
randevusundan once bekleme odasinda beklemek zorunda kalmamay1
tercih ettigini, kalabalik ortamin kullamicilari daha da tedirgin
ettiklerinden bahsetmislerdir. Ayrica katiimcilar rahat, samimi ve
temiz bir dis muayenehanesine olan ihtiyaclarini dile getirerek farkli
renkte duvarlara ve mobilyalara sahip bir yerde kendilerini daha rahat
hissedeceklerini eklemislerdir. Bu durumda psikologlar, ortamdaki
fiziksel goriinusin ilk izlenim ve korku iizerine etkisinin onemli
oldugunu siklikla belirtmektedirler.” Bu anlamda ilk deneyimleme
alan1 olan pedodonti bekleme odalar1 tasariminin detayli bir bicimde
ele alinmas1 gerektigi, cocuklarin korku ve endiselerinin de goz
onunde bulundurulmasi 6nemlidir.

Pedodonti Bekleme Alani i¢ Mekan Tasarimi

Bekleme alanlan, saglik yapilarinda danisman béliimiiniin yaninda ya
da yakininda bulunmakla beraber, poliklinik ve 6zel birimlerin ontiyle
birlikte onlara giden koridorlarda ve ana koridorlar boyunca yer
almaktadir. Bekleme alanlarn hastalarin muayene sirasini, tahlil
yaptirma veya sonucunu bekledikleri ya da bir yakinlarini ameliyat ya
da hastane islemlerinde bekledikleri yerlerdir. Bu durumlarin hepsi
kullamcilarda yogun duygusal stres ve endise yaratabilecek
durumlardir.?* Bu nedenle bekleme odasinda hastalara sakinlestirici
iyi bir ortam sunarak hastanin olumlu dikkat dagitici unsurlarla etkili
bir deneyime donustiirme imkam vyaratilabilir.” Olumlu dikkat
dagitma, “bireyi yormadan veya strese sokmadan olumlu duygulari
ortaya cikaran ve dikkati lzerinde tutan, boylece endise verici
dusunceleri engelleyen cevresel bir ozellik” olarak
tamimlanmaktadir.?¢ Olumlu dikkat dagitici unsurlara doga manzarali
tavanlar 6rnek olarak verilebilir.?2

Bekleme odasi ortaminin tibbi tedavi goren hastalarin stres ve
kaygilarina etkisi Uzerine yapilan arastirmada, bekleme odasinin
tasarimi, oGzellikle bekleme siirelerinin uzun oldugu durumlarda
hastalar1  sakinlestirme potansiyeline sahip oldugu sonucuna
ulasmistir.?  Akvaryumlara bakmaya, hayvan/kus/akvaryum
videolanni izlemeye, aromaterapiye veya miizik dinlemeye uygun
atmosferin olusturulmasi ile bekleyen hastalarin tedavi oncesi stres ve
kaygi lizerinde olumlu bir etkiye sahip olabilecegi ortaya atilmistir.
Hasta memnuniyetinde ise belirleyici faktoriin gercek bekleme suresi
degil, bekleme siiresi algist oldugunu ileri surilmektedir.3
Beklemenin olumsuz etkilerini, objektif bekleme siiresinin
kisaltilmasindan ziyade bekleme ortaminin cekiciliginin arttinlmasiyla
daha etkili bir sekilde hafifletilebilecegi 6ne siriilmektedir.>'

Cesitli dis hekimleri tarafindan dis cekimi, dis temizligi, kanal
tedavisi, dolgu, implant gibi islemlerin disinda ortodontik tedavisi,
estetik dis islemleri ve bazi cerrahi islem gerektiren ameliyatlarin
yapildig1 dis hastanelerinde, literatiirde dental korku, kaygi, anksiyete
olarak tamimlanan durumlarda ozellikle cocuklar icin bekleme alam
tasarim onem kazanmaktadir. Pedodonti bekleme alaninin temel
kullanicis1 olan cocuk, bekleme alaninda tedavi siirecini beklerken
farkli duygu yogunlugu yasayabilmektedir.3** Gecirilen bu siirec
icinde stres seviyesi yikselen cocuklar, duygularini ve endiselerini
ifade etmekte zorlanirlar.3* Ayrica mevcut durum icinde hareketleri
kisitlanan cocuklar gergin sekilde zaman gecirmeye zorlanir. Bu durum
cocuklarin saglik yapisina ve orada gerceklesen aktivitelere karsi
korku ve endise temelli nyargilar olusturmasina sebep olabilir. icinde
bulunduklan yabanci ortamin getirdigi kaygilar tedavi siirecini
olumsuz etkileyebilir.®

Bekleme odas1 ortaminin cocuklarin dis tedavisi oncesinde yasadiklan
kaygi diizeyine etkisinin arastinlmasinda amag, coklu duyusal ve
geleneksel bekleme odasi ortamlarinin cocuklarin dis tedavisi
oncesinde yasadiklan dis hekimligi kayg1 diizeyine etkisini
karsilastirmaktir. Mevcut literatiirde yer alan bekleme alanlan ile
ilgili aromaterapi ve miizik gibi farkli yontemler degerlendirmis, sonug
olarak duyusal olarak uyarnlmis bir bekleme odasi ortami, cocuklarin
dis tedavisi dncesi kaygisin1 azaltmada daha az 6nemli oldugu ortaya
cikmistir. Fakat bekleme ortaminin mekansal ozellikleri hakkinda
degerlendirme olclitinde mimar/ic mimar gibi uzmanlarin yer
almamasi sonuclarin dogrulugunu sorgulatmaktadir. Benzer sekilde
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“cocuklann dis hekimi bekleme salonlarinin ortamina iliskin tercihleri”
hakkinda yapmis olduklar calisma, cocuklarin dis hekimi randevusu oncesi
bekleme deneyimlerini gelistirmek ve tedavi oncesi kaygilarin1 azaltmak
amaciyla bekleme alam tercihlerini belirlemeye yoneliktir.3 6-11 yas arasi
cocuklarin cogunlugu bekleme odasinda miizik ve oyun oynama alanlarinin
olmasin tercih etmektedir. Boylece cocuklar, bekleme alanlarinda cesitli
oyunlara ya da eglenceli aktivitelere katildiginda, tedavi éncesi kaygilan
azalmakta ve tedaviye daha rahat girmektedir.3*% Ayrica dogal 151k, ciplak
duvarlar yerine resimli duvar yiizeyleri, akvaryuma ve televizyona bakmay1
da tercihleri arasinda yer almaktadir. Bekleme odasinda bir akvaryuma
veya su altindaki balik goriintiilerine bakmanin, diger miidahale
teknikleriyle karsilastirildiginda pediatrik hastalarda daha fazla rahatlama
sagladig1 onceki calismalarla da ortismektedir.®® Televizyon izlemeyi
tercih eden cocuklar oncelikle cizgi film izlemeyi secmislerdir. Ardindan
erkek cocuklarin spora yonelik, kiz cocuklarin ise agiz hijyeni
uygulamalarina yonelik programlar izlemeyi tercih ettigi ortaya ¢ikmistir.
Bekleme odasi icin mobilya secerken cocuklar kanepe yerine armut
koltuklara ve sandalyelere oturmayi tercih ettiklerini belirmislerdir.
Yapilan calismada, Hintli cocuklarin cogunlugu, bekleme alanindaki duvar
ylizeylerinde agiz hijyeni posterlerinin olmasinm tercih etmislerdir.
Arastirma ile duvarlardaki posterlerin dis saglig1 bilgisine yonelik bir bilgi
aktarim yontemi olabilecegi ve bu konuya iliskin farkindaligin artabilecegi
sonucuna varmislardir.®

Pedodonti bekleme alani, dental korku ve endise arasindaki iliski lizerine
yapilan calismalar saglik alaninda yogunlasmaktadir, mimari tasarim
alaninda ise kisitli sayida bulunmaktadir.*>*! Tasarim alaninda yapilan
calismada dis tedavisi bekleyen cocuklarin bulundugu bekleme
alanlarindaki olumlu dikkat dagitici unsurlarin etkisi arastirtmistir.?
Dikkat dagitici unsurlarin cevresel cekiciligi artirarak hastanelerde
cocuklarin bekleme deneyiminin iyilestirilmesine onemli bir katkida
bulunabilecegi sonucuna ulasilmistir. Tasarim alaninda yapilan bir diger
calismada ise cocuklarda kaygi yonetimine alternatif olarak dis
kliniklerinin ic mekan modelini liretmeyi amaclamaktadir. Yapilan calisma
sonucunda dis klinigi ic mekan modelinin cocuklarin kaygi dizeylerini
etkili bir sekilde azaltmistir.*?

incelenen literatiir kaynaklarda dental korku genel anlamda; dis
tedavisine bagh olarak duyulan endise ve kuruntular nedeniyle gelisen,
tam olarak acgiklanamayan yogun bir huzursuzluk halidir. Yetiskinlerde ve
cocuklarda dental korku durumu farklilik gostermektedir. Dental korku
icerisinde tedavi olmay1 bekleyen cocugun bulundugu alanda yer alan
olumlu dikkat cekici uyaranlarla endiseleriyle bas etmesini kolaylastirdig
ve tedavi siirecine de olumlu katki saglayabilecegi farkli disiplinlerde
yapilan calismalarda vurgulanmaktadir. Saglik alanindaki hekimlerin
pedodonti bekleme alani ile ilgili yaptiklarn onerilerde tasarimcilan
(mimar-ic mimar) calismaya dahil etmemislerdir. Halbuki verilerden elde
edilen bulgular tasarimcilar ile daha iyi ve uygulanabilir onerilerle
desteklenebilirdi. Bu baglamda, calisma kapsaminda pedodonti bekleme
alanina dair olumlu ve olumsuz tiim bulgular bir araya getirilerek metinsel
oneriden ziyade projelendirerek uygulanabilir t¢ boyutlu onerilerin ortaya
konmas1 amacglanmaktadir.

GEREG VE YONTEMLER

Dis hekimligi pedodonti boliimi bekleme alanlarinda, cocuklarin; stresten
uzak bir sekilde beklemelerini, bekledikleri alanlarda eglenceli bir sekilde
zaman gecirebilmelerini, tedaviye karsi isteksizligi en aza indirgeyecek
faktorlerin belirlenerek mekana yansitilmasini ve mekansal konforun
saglanmasin1 amaclayan bu calismada karma ydntem kullamlmistir.
Arastirma kapsamda, Sekil 1’de belirtildigi gibi oncelikle calisma ortami
belirlenmistir. Sonrasinda calismanin yontem semasina gore veriler
toplanarak analiz edilmistir.

Selguk Universitesi, gozlem
Dis Hekimligi Fakilltesi,

Pedodonti Anabilim Dali.

Literatiir ve tasarimlara gore

VERI y VERI
ToPLAMA | fotofraflam ANALIZI

ALISMA ) *
BT otogral mekan analizi
i mekin tasarim

Sekil 1. Calismanin yontem semasi.

Belirtilen yéntem semasina gére calisma ortam olarak Selcuk Universitesi
Dis Hekimligi Pedodonti Anabilim Dalindaki bekleme alani ele alinmistir.
Veri toplama kapsaminda ilk asamada kapsamli olarak bir literatir
taramas1 yapilmis ve calisma ortamina etki eden bilgiler kayit altina
alinmistir. Betimsel teknikler kullanarak probleme yonelik coziimleri
dogru anlama ve anlatma ile ilk asama gerceklesmistir.® Calisma

ortaminda gozlem yapilarak ele alinan mekan, fotograflanmis ve
rolovesi alinmistir.  Tim bu veriler dogrultusunda calisma
ortaminin i¢ mimari projesi yapilarak sekiz farkli ic mekan tasarim
onerisi getirilmistir. Oneriler, plan ve {ic boyutlu gorseller
lizerinden ayn ayrn ele alinarak mekan analizi teknigiyle
degerlendirilmis ve literatiir taramasinda ortaya konan kaynaklar
ile iliskilendirilmistir. Yapilan calisma, Selcuk Universitesi
Mimarlik ve Tasarim Fakiiltesi ic Mimarlik Bolimii, 2023-2024 Giiz
Doneminde, Saglik Yapilari ile Biiro ve Santiye Staji Dersi alan 4.
Simf ogrencileri ile yiritiilmistir. Boylelikle saglik yapilan
dersinde almis olduklan teorik bilgiyi, mezuniyet oncesi bir saglik
alaninda uygulamaya yonelik projelendirme deneyimi saglamalarn
hedeflenmistir. 14 haftalik ders surecinde; literatir arastirma ve
bilgilerin sinif ici tartisma asamasi, teknik gezi ve tasarim alam
inceleme asamasi, teknik ve literatiir verilerin birlestirilerek
tasarim oOnerileri olusturulmas1 ve simif ici degerlendirilmesi
asamas1 ve son olarak final teslim asamasi olarak 4 asamada
calisma sistematigi olusturulmustur. Birinci asamada oncelikle
ders sorumlularinin belirledigi arastirmaya katilan 34 ic mimarlik
Ogrencisi 8 farkli calisma grubuna aynlmistir. Gruplar saglik,
mimarlik, psikoloji gibi farkli disiplinlerde hazirlanmis literatiir
calismalarinda yer alan cocuk, pedodonti, dental korku, ic mekan
kavramlarina odaklanilarak, detayli sekilde bilgiler toplanarak
pedodonti bekleme alaninda olmasi gereken tasarim ogeleri tespit
edilmistir. ikinci asamada ders sorumlulan tarafindan calisma
ortamina bir teknik gezi duizenlenerek arastirmaya katilan
ogrencilerin tasarlayacaklarn alan1 deneyimlemeleri saglanmistir.
Bu asamada 6grenciler, calisma ortaminda gozlem yapma firsati
bulmustur. Ele alinan mekanin detayli bir sekilde fotograflan
cekilmis ve rolovesi alinmmstir. Boylelikle oOgrenciler calisma
ortamin1 deneyimleyerek tedavi olmadan once ya da tedavi
sirecinde bekleyen cocuklarn ve ebeveynleri gozlemleme firsati
bulmuslardir. Ayrica yapilan gozlemler, cekilen fotograflar ve
alinan rolove tasarlanacak ic mekan tasarimina onemli bir alt yapi
saglayacaktir. Uciincli asamada; literatiir arastirmasi, gézlem,
fotograf ve rolove dogrultusunda edinilen tiim veriler toplanarak
ders sorumlulan ydnetiminde arastirmaya katilan ogrenciler
tarafindan c¢alisma ortamimin i¢ mekan tasarim Gnerileri
hazirlanmistir. Onerilen tasarimlar sinif icerisinde mekan analizi
teknigi ile degerlendirilmis ve mekan tasarimlarinda kullanilan
gorsel tasarim ogeleri, literatiir taramasindan edinilen referanslar
ile iliskilendirilerek ele alinmistir. Son asamada ise analizi yapilan
tim calismalarin sunum paftasiyla final teslimi yapilmistir. Yapilan
bu calismanin metodolojisine benzer bir arastirma da
Endonezya’da i¢c mimarlik egitimi goren 45 Kkisilik 6grenci
izerinden gerceklestirilmistir. Calisma kapsaminda, 6grencilerden
biyofilik tasarim prensibini hasta odalar icin uyarlayarak tasarim
onerilerinin  getirilmesi istemistir. Gruplar halinde calisan
ogrenciler, literatiir kaynaklar alt yapisina bagli olarak
olusturduklan 14 adet U¢ boyutlu modelleri simf ortaminda
ogrenciler ve 6gretim elemanlar ile tartisarak sonuc iiriinler elde
edilmistir. #

Alan Calismasi

Calisma kapsaminda Selcuk Universitesi, Dis Hekimligi Fakiiltesi,
Pedodonti Anabilim Dalinda bekleme alani, bekleme alanina
baglanan koridor ve damisma bankosu olmak (zere birbiriyle
dogrudan iliskili mekanlar ele alinmistir. Koridor 50 m?, bekleme
alam 50 m? ve danismanin bulundugu kisim ise 20 m? olmak iizere
calisma ortami, toplam 120m? alana sahip olup, koridor ve
bekleme alamimin tavan yiiksekligi 3 m, damsma alaninin tavan
yiiksekligi ise 2.40 m’dir. Yonelim aks1 dogrultusunda koridorun sol
tarafinda bekleme alam, sag tarafinda ise bay-bayan islak
hacimler bulunmaktadir. Koridorun kars: tarafinda 11 basamakli
merdivenle damsma bankosuna erisilmektedir. Bankonun sag ve
sol tarafinda tedavi birimleri yer almaktadir (Sekil 2).
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Sekil 2. Calisma ortaminin plan semasi ve mevcut fotograflar. (Cizim
ve gorseller yazarlara aittir)

BULGULAR

Teknik gezi ve literatur calismalardan elde edilen verilerin
yorumlanmasiyla birlikte ¢alisma ortamina sunulan oneri tasarimlarin
mekansal analizi yapilmistir. Yapilan tasarimlarin hepsinde literatiir
taramasindan edinilen referanslar kullanilmistir. Sekil 3’te belirtilen
Grup | ic mekan tasanm oOnerisine gore; tedavide kullanmlan
malzemelerin cocuklar tarafindan 6grenilmesi amaciyla bekleme
salonunda interaktif egitici alanlara yer verilmistir. Ayrica kitap,
oyuncak gibi dikkat cekici ogelerin tasarimda yer almasiyla bekleyen
cocuklara daha sakin ve eglenceli bir atmosfer ortami kurgulanmistir.
Cocuklarin yan sira ebeveynler de disunulerek koridorda cocuklan
gozlemlerken bekleyebilecekleri bir alan olusturulmustur. Dinlendirici
bir etki olusturulmasi amaciyla olumlu dikkat dagitici unsurlar olan
doga figiirleri ve bitkisel ogeler stilize edilerek duvar yiizeylerine
yansitilmistir.  Algilanabilir olmas1 amaciyla damsma bankosu dis
formuna benzetilerek bicimlendirilmis, zemin de koyu mavi renk ile
vurgulanmistir.  Ayrica engelli bireyler de dusiiniilerek mevcut

merdivene bir engelli asansori konulmustur.

Sekil 3. Grup | ic mekan tasarim onerisi.

Cocuklar icin basarli, is birlikci ve cok yonlu blyimeyi tesvik etmek
amaciyla Sekil 4’te belirtilen Grup Il ic mekan tasarim ornegine gore
151k, su, toprak, kaya gibi cesitli doga dgeleri kullanilarak konsept
olusturulmustur. Biyofilik tasarim anlayisina gére kurgulanan mekanda
insan-doga iliskisine yer verilmistir. Cocuklan yaratici diisiinceye sevk
etme ve gorsel kontrolii gelistirme acisindan katki saglayan cizim ve
boyama aktivitelerine bilimsel arastirmalarda sikca yer verilmistir.
Cocuklarin bedensel ve zihinsel gelisimlerini desteklemek amaciyla
duvar ylizeylerinde egitici gorsel deneyimleme sistemleri énerilmistir.
Bu sistem ile cocuklar duvar yiizeylerini silinebilir boyalar ile boyayarak
dental korkularindan uzak, keyifli bir ortamda bulunabilecektir.
Bununla birlikte bekleme koridoru zeminine geleneksel oyun kurgularn
(sek sek) olusturularak cocuklara farkli ve eglenceli bir gecis
deneyimlemesi saglanmistir. Genel ic mekan renkleri acik ve pastel
tonlarda tercih edilerek daha ferah alanlarin elde edilmesi
planlanmstir.

Sekil 4. Grup Il ic mekan tasarimi 6nerisi.

Dis kliniklerinde cocuklan ilk olarak karsilayan danisma biriminde
bulunan kisi oldugu icin Sekil 5’te belirtilen Grup Il i¢ mekan tasarim
onerisinde doga ve hayvan figiirlerini betimleyen dinamik bir form
anlayis1 tercih etmis, damsma bankosu bu anlayisa gore
bicimlendirilmistir. Klinikte cocuklarin dental korkusunun
azaltilmas1 icin cocuklara yonelik on bilgilendirme ve farkindalik
olusturabilecek saglik egitimi ve hastaliklar hakkinda bilgilendirici
animasyonlarin izletilmesi amaciyla interaktif alanlar kurgulanmistir.
Koridorlardaki gergin ve monoton ortam vyerine, alisila gelmis
formlardan cikanlarak, oval hatli gecisler ve oyun alanlan
onerilmistir. Koridor zeminine fosfor renklerde ve dokulu
sinyalizasyonlar olusturularak gorme yetisi az ya da hi¢c olmayan
kullanmicilarin  yonelimlerini kolaylastirmasi planlamistir. Mekanda
renkli duvar ylizeyleri ve mobilyalar ile ortamda canlilik yaratilmaya
calisitmistir.

Sekil 5. Grup Il ic mekan tasarimi Gnerisi.

Cocuklarin yaslarina gore ergonomik durumun farklilk gostermesi
bakimindan Sekil 6’da belirtilen Grup IV i¢ mekan tasarimi onerisine
gore farkli boyutlarda ve tirlerde donat1 elemanlan tasarlanmistir.
Anlik karsilasmalarda carpismalarin onlenebilmesi icin oyun alanim
koridora baglayan girisler genis tutulmustur. Cocuklarin herhangi bir
kazaya ve yaralanmalara sebebiyet vermemesi icin mobilyalarin sivri
koseleri yumusatilarak tasarlanmistir.  Bilimsel calismalarda
cocuklarin duygu ve dustincelerini resim yolu ile ifade etmesi
vurgusundan yola cikilarak farkli oyun kurgularina imkan saglayan
esnek bir oyun alani icerine resim yapma aktivite alani planlanmistir.
Deneyimsel resim yapma aktivite alaminda cocuklann yapmis
olduklar resimler, sergileme unitelerinde sergilenerek mekana karsi
aidiyetlik duygusunun gelistirebilmesine katkis1 olacaktir. Ayrica
hekim ve diger personellerin cocuk resim analizi egitimleri alarak
cocuklarin yapmis olduklar1 resimlerden duygu ve dusiinceleri de
tespit edilmesine olanak saglanabilecektir.

Sekil 6. Grup IV ic mekan tasarimi onerisi.

Yetiskinlere gore daha hareketli ve gezgin bir ruha sahip olan
cocuklar icin Sekil 7’de belirtilen Grup V ic mekan tasarim
onerisindeki gibi gorme ve dokunma hisleriyle kavrayabilecekleri
duyusal tasarim Ogeleri vurgulanmistir.  Mekanin ihtiyaclan
dogrultusunda cocuk esas alinarak; giivenli, amaci ve fonksiyonu
olan, her yas grubuna hitap eden c¢ocugun aktif olmasin ve
paylasimda bulunmasim tesvik eden esnek oyun alam ve bekleme
birimi tasarimi onerilmistir. Sakinlestirici bir etki olusturmasi icin
pastel renklerin kullanilmasi tercih edilmistir. Tedavi esnasinda
cocuklarinin urkitiicli ve korkutucu seslerin bekleme koridorunda
bulunan cocuklar tarafindan duyulmamasi amaciyla koridor duvar
ylizeylerinde ses yalitin saglayacak dekoratif akustik paneller
kullanitmastir.
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Sekil 7. Grup V ic mekan tasarimi 6nerisi.

Cocuk odakli tasarim anlayisint merkez alan, Sekil 8’de belirtilen Grup
VI tasarim oOnerisinde, cocuklarin dis sagligi konusunda on bilgiyi
deneyimleyerek dgrenmelerini saglayacak mekanlar olusturulmustur.
Ogrenmede etkin bir rol oynayan hatta tedavi sirasinda ac1 hissini en
aza indirgeyen sanal gerceklik teknolojisinden yararlanilarak mekanda
dijital platformlar kullamlmistir. Boylece sakinlestirici ve egitici bir
ortam kurgulanarak cocuklarin yogun duygusal stres ve endise
yaratabilecek durumlardan uzaklasmasi hedeflenmistir. Koridorlar,
sirkiilasyonun gerceklestigi ve insan yogunlugunun en fazla oldugu yer
olmas1 bakimindan, duvar yiizeylerine yapilan grafiksel tasarimlar ile
daha dikkat cekici ve algilanabilir hale getirilmis ve bekleme alani ve
banko alani ile biittinlesik bir yaklasimla ele alinmistir.

Sekil 8. Grup VI ic mekan tasarimi onerisi.

Cocuklarin sekil ve gorsellerle psikolojik durumlarini kesfedebilmek
amaciyla Sekil 9’da belirtilen Grup VIl tasarim onerisinde resim yapma
platformlar olusturulmustur. Ev ve yer kavram cocuklara giiven hissi
verip rahatlattigi icin duvar ylizeylerine cat1 formunda nisler acilmistir.
El becerilerinin gelistirilmesi amaciyla sokiiliip takilabilen oyun
platformlart olusturulmustur. Cocuklardan duyusal geri bildirim
alinmas1 amaciyla deneyimleyebilecekleri dijital ortamdan cikarnlmis
geleneksel oyun sistemleri kurularak mekan ile bitiinlestirilmistir.
Zemin, duvar ve tavanda kullanilan benzer formlarla danisma bankosu
vurgulanmistir.

Sekil 9. Grup VIl ic mekan tasarim onerisi.

Literatiirde egrisel ve dairesel formlarin rahatlatici etkisinden sikca
bahsetmesi sebebiyle Sekil 10’da belirtilen Grup VIl i¢ mekan tasarimi
onerisinde sert ve keskin formlardan kacimlmistir. Ayrica pastel
renklere yer verilerek ahsap dokulu yiizey kaplamalari kullanilmistir.
Zeminde kurgulanan déseme ve renk farklar mekansal ayrima olanak
tanimistir. Aydinik mekanlardaki rahatlatici ve dinlendirici etki goz
oniunde bulunduruldugunda, gin 15181 aydinlatmalar ile dogal
aydinlatma atmosferi saglanmistir. Cocuklarin motivasyonunu arttiran
doga ve hayvan figiirleri, arac ve gerecler mekanin duvar yiizeylerine,
mobilyalara ve dijital ekranlara aktarilarak tedavi Oncesi ve/veya
tedavi siirecinde bekleyislerde mekanin motive edici giicii ile dental
korkunun azalmasina katkisi olacagi diisiiniilmektedir.

Sekil 10. Grup VIl i¢ mekan tasarimi 6nerisi.
TARTISMA

Calisma kapsaminda ele alinan sekiz grubun ic mekan onerisi yapilan
literatlir taramasi sonucu ortaya konan bulgular neticesinde
modellenerek gorsellestirilmistir. Saglik, mimari, psikoloji gibi farkl
disiplinlerdeki bilimsel kaynaklardan edinilen yazinsal veriler altlik
olusturularak onerilen pedodonti bekleme alani, koridoru ve danisma
banko tasarim onerileri gorsellestirilmistir. Boylece her tasarim
onerisi bilimsel kaynak ile iliskilendirilerek desteklenmistir.

Saglik yapilarinda cocuklarin beklemis oldugu mekanlarin kitap,
etkinlik ya da oyun alanlanyla tasarlanarak ilgi cekici hale
getirilmesi, ayrica cocuklarin gorecekleri tedavi hakkinda bilgi
edinmesini saglayan interaktif alanlarin olusturulmasi cocuklarin
korkularim  yenmelerini  saglamaktadir.®#  Yapilan tasarim
onerilerinde, calisma alaninda bulunan bekleme salonlarinda
genellikle cocuklarn tedavileri icin bilgi edinebilecekleri, akranlan
ile sosyal uyum icerisinde stresten uzak bir sekilde zaman
gecirebilecekleri oyun alanlar1 ve mini kiitiiphaneler kurgulanmistir.

Cocuklar icin tasarlanan tedavi alanlarinda sicak renkler, mekan
daha davet edici hale getirerek iletisimi kolaylastirmakta; soguk
renkler ise ferahlik katarak mutlu edici algisal etkiler ortaya
koymaktadir. Ayrica renk kadar formun da mekanin algilanmasinda
belirleyici roli bulunmaktadir. Egrisel formlar daha cok rahatlik
saglarken; lineer formlar daha cok hareketlilik vermektedir.*4
Calisma ortaminda tasarlanan i¢ mekéan onerileri cercevesinde ele
alinan birimlerin duvar yiizeyleri fon olarak acik renklerde
tutulmustur. Cocuklarin rahatlik, mutluluk duygularini 6n plana
cikarmak icin renkler ve formlar belirli alanlarda sinirli tutularak
vurgulanmistir.

Cocuklar icin tasarlanan saglik yapilarinin koridorlarinda doga ve
hayvan figirlerinin stilize edilerek mekan icerisinde kullanilmasi
cocuklarin tedaviye karst motivasyonunu arttirmaktadir.>>" Ayrica ev
ve yer algisim olusturacak ortamlar cocuklarin mekansal anlamda
rahatlamasin1 saglamaktadir. Bu nedenle tedavi ortamlarinin
bekleme alanlarinda bitkisel ogelerin kullanilmas1 cocuklarda ev
ortamn hissi uyandirarak rahatlamalanim saglamaktadir.’> Bu
baglamda, getirilen tasarim onerileriyle mekanlarin icerisindeki
duvar yiizeylerinde doga ve hayvan sevgisini asilayan figliratif
calismalara yer verilmistir. Ev kavraminin, cocuklarda rahatlama hissi

uyandirmasi  dogrultusunda ise bazi calismalarin  bekleme
salonlarinda cati1 formlu nisler olusturularak oturma birimleri
tasarlanmistir.

Damsma bankolar1 cocuklan ilk karsilayan, hasta ve yakinlarinin
bilgilendirildigi ve polikliniklere yonlendirildigi birimler olmasi
nedeniyle  kolayca bulunabilecek, davetkar ve  uzaktan
algilanabilecek sekilde tasarlanmalidir.”® Ote yandan saglik
yapilarinda yatay ve dusey sirkulasyonlar, hastalarin en sk
kullandiklar yerler olmasi nedeniyle kolay temizlenebilir ve yalitimli
olarak tasarlanmalidir. Hastalarin diisebilecegi, carpisabilecegi
yerlerin olusturulmasindan kagimlmalidir. Ayrica tedavilerde sadece
bedenin degil ruhun da iyilestirilmesinin gerekli olduguna dayanarak
hastane ortamlarinda gorsel sanatlardan yararlanarak sanatsal
ogelere yer verilmelidir. 3% Bu veriler dogrultusunda, ele alinan
tasarim onerilerinin danmisma bankolar1 vurgulayic1 bir sekilde
tasarlanmistir. Koridor ve bekleme birimlerinde sanatsal ogelere yer
verilmistir. Ayrica kullanilan malzemelerin temizlenebilir sekilde
olmas1 on planda tutulmustur.

Cocuklarin ebeveynleri ile hastanelerde beklemesi, tibbi ya da
cerrahi gibi slirecler kansik ve stresli deneyimlerdir. Cocuklarin dogal
yasam ortamlarindan ayrilarak tedavi siirecindeki agnli siiregler,
aktivite kisitliliklar, kontrol kaybi, konfor alanlarinin daralmasi, ya
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da bekleyis sirasinda diger c¢ocuklarin olumsuz durumundan
etkilenilmesi, cocuklarda stres, mekam deneyimleme isteksizligi,
endise ve korku yaratabilmektedir. Tibbi islemlere hazirlik ya da tedavi
sirasinda, teknolojik imkanlara bagli olarak sanal gerceklik, interaktif
etkinlik ya da sanal gerceklik deneyimlemelerin 6zellikle akut ve kronik
pediatrik agn yonetiminde, anksiyetenin indirgenmesinde ve konforun
saglanmasinda etkili bir yontem olarak kullanilmaktadir. Bu yontemler,
cocuklar icin ilgi cekici olup pediatrik hastalarda farmakolojik olmayan
agrilarin azaltilmasinda etkin rol oynamaktadir. Aynmi zamanda
cocuklarin dijital sistemden uzak tutularak geleneksel oyun kultirine
gore kurgulanan ve deneyimlenerek ogrenilen oyun alanlarinin
tasarlanmasi da cocuklarin motor giiciini gelistirerek 6z giivenlerinin
artmasint  saglamaktadir.®%® Bu kapsamda, olusturulan tasarim
onerilerinde bulunan cocuk bekleme alanlarinin bir kisminda dijital
oyun alanlarina, bir kisminda ise deneyimsel oyun alanlarina yer
verilmistir. Dijital oyun alanlariyla algisal etkinin deneyimsel oyun
alanlan ile de 6z guvenin olusmasi on gorulmustur.

Cocuk mekanlarina kars1 aidiyetlik hissi, cocuklarin bulundugu
mekanda zaman gecirmesiyle dogru orantili olarak gelismektedir.
Mekansal kalite, mekandaki memnuniyetlik derecesini dogrudan
etkileyen bir unsurdur. Mekan icerisinde kullanilan renk, malzeme,
aydinlatma ve donati elemanlarinin tercihi ve 6lcekleri bu mekanlarin
degerlendirilmesinde en 6nemli dlciitlerdir.>® Bu baglamda, getirilen
tasanim oOnerileriyle genel olarak mekana etki eden faktorler
olusturulan konsept dogrultunda ele alinarak tasarlanmistir. Renk,
doku, 151k, mobilya gibi tasarim ogelerinin uyum icerisinde

olusturularak mekana bitinlik kazandinlmast gz  6niinde
bulundurulmustur.
SONUC

Saglik kuruluslar gibi stres ve korkunun yiiksek oldugu bir ortamda,
cocuklar; korku, kaygi, ofke vb. duygular hissedebilir. Bu olumsuz
duygulan uzaklastirmaya yonelik ortamlarin yaratilmasinin hem cocuk
hem ebeveyn hem de tedavi edecek hekim lizerinde olumlu katkilar
saglayacagi bilimsel calismalarda goriilmektedir. Calismalarda,
cocuklar icin tasarlanan bekleme odalarinin kaygilarin azaltabilecegi
tespitinden yola cikilarak saglik yapilarinda “cocuk dostu mekanlarin”
yeterince  dikkate alinmadigi incelenen calismalarin  ortak
sonuclarindan birisidir. Ozellikle dental korku ve anksiyete gibi
durumlar cocuklarin dis tedavi surecini ciddi oranda olumsuz
etkilemektedir. Cocuklarin dental korku ve endisesini etkileyen ana
faktorle; agr1 ve olumsuz deneyimler, ebeveynlerin kaygisi ve
bulunduklart cevre olarak siralandiginda dental cevrede i¢c mekéan
tasariminin 6nemi ortaya cikmaktadir. Pedodonti bekleme alanindaki
cocuklarin endise ve kaygilanini azaltacak/ortadan kaldiracak olumlu
dikkat dagitict unsurlar dis tedavilerinde basanli sonuc elde
edilmesinde 6nem arz etmektedir. Bu dikkat cekici unsurlar asagida
maddeler halinde siralanmaktadir.

e Cocuklann fiziksel ve algisal ozelliklerine uygun renk ve malzeme
secimi,

e Duvar yiizeylerinde dogaya yonelik figirlerin kullanilmasi,

e Cocuk sagligi egitimine yonelik on bilgilerin verilebilecegi dijital
ekranlarin olmasi,

e Farkli yas gruplarina yonelik oyun alanlarinin yaratilmasi,

e Kitap okuma, boyama ve resim yapabilecegi alanlar/yiizeyler
olusturma,

e Dogal aydinlatma ve dogal havalandirma saglanabilmesi,

e Tedavi sirasinda duyulan aglama, bagirma, inleme gibi olumsuz
seslerin bekleme odasindan duyulmamasina yonelik duvar ve
tavanlarda yalitim olusturma bekleme odasindaki ¢ocuklarin kaygi
ve stresle basa cikmalarinda etkilidir.

Pedodonti birimlerinde cocuklara yonelik mekansal ¢oziimler iceren
calismalar mercek altina alindiginda ic mimarlik alaninda yeterli sayida
olmadigi sonucuna varilmistir. Var olan mekansal tasarim dnerisi sunan
calismalar ise dis hekimleri tarafindan, tasanimcilar (mimar-i¢c mimar)
dahil edilmeden hazirlanmistir. Bu anlamda, bu calismanin bilimsel
platformdaki boslugu doldurmaya yonelik olmasi 6nem arz etmektedir.
Ayrica pedodonti bekleme alan1 hakkinda metinsel oneriler yerine
uygulamaya yonelik, cocuklarin fiziksel ve psikolojik ihtiyaclarina gore

tasarlanmis, projelendirilerek modellenmis ilk calisma olmasi dikkat
cekicidir. Bu calisma diger saglik yapilarindaki bekleme alanlari

tasanimi icin altlik olusturabilecegi ve potansiyel alanlarin
iyilestirilerek  hastalarin  tedavi surecine olumlu katk
saglayabilecegi g6z ardi edilmemelidir. Ayrica G6grencilerin

hazirlamis oldugu bu calisma ile 6grenciler pedodonti alanina ait
“gercek problemleri” tespit etme, mekansal analiz yapma ve
probleme yonelik ¢coziim getirme deneyimlerini yasayarak hem
saglik tesislerindeki mekansal problemlere kars1 farkindalik
olusturma hem de yaraticiik duyarliliklarinmi gelistirme noktasinda
ciddi bir deneyim kazanmis olmuslardir. Benzer calismalarin
ogrenciler tarafindan ele alinmasi 6zellikle hastanelerde ve diger
halka acik yerlerde, insan refah ve konforunu iyilestirmeye yonelik
tasarim onerileri getirilebilmesi onemlidir.
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Effects of Mouthwashes and Surface Treatments on the Color Stability and Surface Roughness
of a Three-Dimensional Printed Interim Crown Material

Ag1z Gargaralar ve Yiizey islemlerinin Uc Boyutlu Baskili Gecici Kron Materyalinin Renk Stabilitesi ve Yiizey Piiriizliiligii
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ABSTRACT

Background: To evaluate the color stability and surface roughness of a 3D-
printed interim crown material subjected to different surface treatments
while immersed in various mouthwashes.

Methods: The specimens (n=56) were manufactured with a digital light
processing 3D printer. Half of the specimens were coated with one layer of
Ultra Glaze varnish, and other half were polished with OptraGloss. After the
initial color and surface roughness values were measured, specimens were
immersed in different solutions [3 mouthwashes (Andorex, Tantum Verde
and Listerine) and distilled water] for 24 hours. After solution exposures,
color and surface roughness measurements were repeated, and color change
(AEoo) was calculated using CIEDE2000 formula. Two-way ANOVA and Tukey’s
test were performed to analyze the color difference and surface roughness
of the specimens (p< .05).

Results: Listerine caused lower discoloration compared with other
mouthwashes in both polish (4.11+1.0) and glaze (3.71+0.98) groups (p< .05).
AEgo was greater than the perceptibility (1.3) and acceptability thresholds
(2.25) for both polish and glaze groups immersed in mouthwashes. Before
solution immersion, the polish group (0.421+0.122) had greater surface
roughness values than did glaze group (0.073+0.024) (p< .001). The surface
roughness of the mouthwashes and distilled water were similar for both
polish and glaze groups (p> .05). After solution immersion, all groups showed
greater surface roughness, except for the polish group, which was immersed
in Tantum Verde (p< .05).

Conclusion: Mouthwashes negatively impacted the surface roughness and
color stability of 3D-printed resin. The use of glazes for 3D-printed interim
crowns can be recommended for long-term use.

Keywords: Mouthwashes, Surface Dental

Restoration, Tooth Discoloration

Properties, Temporary

(04
Amag: Bu calismamin amaci, farkli ylzey islemlerine tabi tutulmus ic

boyutlu (3B) baskili gecici kron materyalinin cesitli gargaralara
batirildiginda renk stabilitesini ve yiizey puriizliligiini degerlendirmektir.

Gerec ve Yontemler: Ornekler (n=56) dijital 151k islemeli 3B yazici ile
iretildi. Orneklerin yansina tek kat Ultra Glaze vernigi uygulandi, diger
yarisina ise OptraGloss polisaj kiti ile polisaj uygulandi. Baslangi¢ renk ve
ylizey piiriizliilik degerleri dlciildiikten sonra numuneler 24 saat boyunca
farkli soliisyonlarda [3 gargara (Andorex, Tantum Verde ve Listerine) ve
distile su] bekletildi. Sollisyona maruz birakildiktan sonra renk ve yiizey
purizliligli olclimleri tekrarlanarak orneklerin renk degisimi (AEoo),
CIEDE2000 formiilasyonu kullamlarak hesaplandi. Orneklerin renk degisimi
ve yiizey purizluligini analiz etmek igin iki yonlii ANOVA ve post hoc Tukey
testi yapildi (p< 0,05).

Bulgular: Listerine, hem polisaj (4,11+1,0) hem de glaze (3,71+0,98) ylizey
islemlerinde diger gargaralara gore anlamli derecede daha diisiik renk
degisim degerlerine neden oldu (p< 0,05). AEoo, hem glaze hem de polisaj
gruplan icin klinik olarak algilanabilirlik (1.3) ve kabul edilebilirlik
esiklerinden (2.25) daha ylksekti. Soliisyona batirilmadan once polisaj
grubu (0,421+0,122), glaze grubuna (0,073+0,024) gore anlamli derecede
daha yiiksek yiizey puriizlulugii degerleri gosterdi (p< 0,001). Gargaralar ve
distile su hem polisaj hem de glaze gruplan icin benzer yiizey piriizliiligiine
sebep oldu (p> .05). Tantum Verde'ye batinlan polisaj grubu disinda tim
gruplar, soliisyona batirildiktan sonra onemli olcliide daha yiksek yiizey
purizliligi gosterdi (p< .05).

Sonuglar: Gargaralar, 3B baskili gecici kron rezininin ylizey purizliligini
ve renk stabilitesini olumsuz yonde etkilemistir. Uzun siireli kullanilmasi
planlanan 3B baskili gecici kuronlar icin glaze ile ylzey islemi uygulanmasi
tavsiye edilebilir.

Anahtar Kelimeler: Diste Renk Degisikligi,
Restorasyonu, Yiizey Ozellikleri

Gargaralar, Gegici Dis

Introduction

Interim dental prostheses, such as temporary crowns, play a crucial role
in protecting the underlying tooth structure and preserving patient
aesthetics during the production of permanent restorations. While these
temporary materials are designed for limited use, their ability to
maintain color stability and surface integrity is of paramount
importance, especially when the restoration is situated in the aesthetic
zone and must be worn for extended durations.' Numerous studies have
reported significant color changes, rough surfaces and marginal
discrepancies in interim restorations made from various materials.">
Since the properties of the materials produced with the 3D printing
technique, such as aesthetics, wear resistance and dimensional
accuracy, continue to improve and there are still not enough clinical
reports, these materials are mostly used in the construction of
temporary restorations that are planned for long-term use, such as
implants.*%” The composition and surface characteristics of 3D-printed
interim materials may influence their susceptibility to discoloration and
surface alterations, including the presence of glazed surfaces, when
exposed to common oral beverages and surface treatments.
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Mouthwashes are a common part of oral hygiene routines, and their
impact on dental restorations has been the subject of numerous
studies.®'" The effects of mouthwashes on dental restorations vary
depending on their composition and the type of restoration material.
Some mouthwashes can increase the surface roughness of dental
restorations. For instance, acidic mouthwashes can erode the surface
of composite resins and ceramics, making them rougher. This increased
roughness can promote plaque accumulation and compromise the
aesthetics and longevity of restorations.'>' Fluoride-containing
mouthwashes can have a protective effect by reducing surface
roughness due to their remineralization properties. However, the
overall impact depends on the pH and composition of the mouthwash.
Chlorhexidine (CHX) or alcohol-containing mouthwashes can cause
discoloration of composite resins and ceramics.’ CHX mouthwashes are
particularly prone to causing brownish stains due to their staining
properties.” Alcohol in mouthwashes can degrade the surface of
composite resins and ceramics, leading to changes in their optical
properties and resulting in color shifts.>' This effect is more
pronounced with prolonged exposure.'® Therefore, the selection of
mouthwash should be tailored to the tvbe of dental restoration to
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maintain its integrity and aesthetics.

Surface finishing is a critical aspect of the fabrication of interim dental
crowns because it can impact the overall quality and longevity of the
restoration."” Surface roughness is closely related to the gloss and
aesthetic appearance of the restoration, as a smooth surface is more
reflective and visually appealing.’® Rough and irregular surfaces can
lead to increased plaque accumulation, gingival inflammation, and
secondary caries, which can compromise the clinical durability of the
restoration.’® It was also observed that mechanical polishing and the
use of polishing kits and pastes can effectively reduce the surface
roughness of restorative materials.” The color stability of interim
crown materials is also influenced by surface finishing, as discoloration
can occur over time due to factors such as staining, degradation, and
wear." In vitro studies have shown that glazing improves resistance to
discoloration.2?° Proper finishing and polishing or glazing techniques
can help maintain the original color and aesthetics of the restoration,
ensuring a more natural and long-lasting appearance.

There are limited studies that have tested the color stability and
surface roughness of 3D-printed interim crown resins.>?° The purpose
of this study was to evaluate the color stability and surface roughness
of a 3D-printed interim crown resin material subjected to different
surface treatments while immersed in various mouthwashes. The first
null hypothesis was that the color stability of 3D-printed interim crown
resin would not be affected by different surface treatments or
immersion in mouthwashes. The second null hypothesis was that the
surface roughness of 3D-printed interim crown resin would not be
affected by different surface treatments or immersion in
mouthwashes.

Materials and methods

In this study, the sample size was calculated using the G*Power V.
3.1.9.6 software. With a 95% confidence level (1-a), 95% test power
(1-B), and an effect size of f = 0.62365, a total of 48 specimens should
be included in the study, with a minimum of 6 samples in each group.?'
However, considering the potential specimen loss, the study included
7 specimens per group, for a total of 56 specimens.

Disk shaped specimens (n=56) were designed with a diameter of 10 mm
and a height of 2 mm using design software (Autodesk, San Rafael, USA)
and the design was saved in the appropriate file format (standard
tessellation language (STL)). According to the STL file, 56 specimens
were printed from A1 colored resin-containing temporary crown
material (PowerResins Temp, 3BFAB Technology, Istanbul, Tirkiye)
using digital light processing technology (DLP) on a 3D printing device
(Dentafab Sega 3D printer, Istanbul, Tiirkiye). A DLP 3D printer was
used to print the with a 405- nm UV LED as the light source. Specimens
were printed with a thickness of 50 pm and an exposure time of 3 s for
each layer. The horizontal printing orientation was selected to
optimize both precision and efficiency. The printed specimens were
washed in a washing machine (Twin Tornado, Medifive, Seoul, Republic
of Korea) with 90% isopropyl alcohol for 5 min according to the
instructions of the manufacturer. The specimens were postcured for
20 min under the conditions recommended by the manufacturers using
UV postcuring equipment (Twin Cure V; Medifive, Republic of Korea).
The materials used in the study are listed in Table 1.

Table 1. 3D printing resin and mouthwashes used in the study

isopropylidenediphenol peg-2
dimethacrylate < 60%, 1,6-
hexanediol dimethacrylate, 2-
hydroxyethyl methacrylate,
diphenyl (2,4,6-
trimethylbenzoyl) phosphine
oxide, hydroxy propyl
methacrylate, phenyl
bis(2,4,6-trimethylbenzoyl)-
phosphine oxide
Methylmethacrylate monomer
phosphine oxide
0.12% clorhexidine
digluconate,

0.15% benzydamine
hydrochloride,
sorbitol (70%), glycerol,
polysorbate 20, ethanol,
tartrazine, peppermint
essense, patent blue, purified
water, pH=5.5-7
0.15% w/v benzydamine
hydrochloride, ethanol,
glycerol, methyl
parahydroxybenzoate, mint
flavour, saccharin, sodium
hydrogen carbonate,
polysorbate 20, quinoline
yellow, patent blue V, purified
water, pH=5.1
Aqua, sorbitol, propylene
glycol, sodium lauryl sulfate,
poloxamer 407, benzoic acid,
eucalyptol, methyl salicylate,
thymol, sodium saccharin,
sodium fluoride, sodium
benzoate, menthol, aroma,
benzyl alcohol, sucralose,
zinc chloride, contains sodium
fluoride (220 ppm F), pH=4.3

3D printable light
polymerizing acrylic
resin material

3BFAB Technology,

VeI FEE Istanbul, Tarkiye

Dokuz Kimya-Alias,
Turkiye

Light cured protective

Ultraglaze coating

Pharmactive, Tekirdag,
Turkiye

Topical

Andorex d o
antiseptic

Tantum
Verde

Santa Farma, Kocaeli,
Turkiye

Topical anti-
inflammatory

Johnson& Johnson,

Listerine Total Care p
Pomezia, ltaly

Topical antiseptic

The surface of each specimen to be measured was abraded for 1 min
under finger pressure with 600-800-1000-1200 grid silicon carbide
sandpapers. Half of the specimens (n=28) were coated with one layer
of Ultra Glaze (Dokuz Kimya-Alias, Tiirkiye) varnish and polymerized
in a light polymerizing device (TRIAD 2000; Dentsply Sirona, York, PA)
for 3 mins. The other half was polished with an OptraGloss (lvoclar
Vivadent, Schaan, Liechtenstein) polishing kit (dark and light blue
cup-shaped rubber polisher) for totally 30 seconds at 15,000 rpm for
each specimen. The specimens were kept in distilled water at 37°C
for 24 hours and then dried with blotting paper. There were 8
experimental groups based on their surface treatment (polish and
glaze) and immersion solution (distilled water, Andorex, Tantum
Verde and Listerine). Seven specimens were allocated to each group.

The initial color coordinates of the specimens were measured using a
digital spectrophotometer (Vita Easyshade Advance 4.0, Vita
Zahnfabrik, Bad Sackingen, Germany) with a white background
(L=21.2, a=4.4, b=6.2) and under D65 standard illumination
conditions. Before each measurement, the spectrophotometer was
calibrated according to the manufacturer's instructions. The
measurements were repeated three times on each specimen surface,
and the average L, a, and b values were recorded.

The initial surface roughness (Ra) was measured using a contact
profilometer (TR-200, Time Group, USA) with 0.01 pm accuracy and a
speed of 0.25 mm/s. For each specimen, roughness measurements
were performed at 3 points 2.5 mm from each other. The surface
roughness values were then displayed in micrometers after these
measurements were averaged.

The specimens were subjected to three different mouthwashes and
distilled water solution once the baseline measurements were
finished. The 3D-printed interim crown resin specimens were kept in
20 mL volumes of three different mouthwashes and antiseptic agents
(Andorex, Tantum Verde and Listerine) and distilled water (control)
for 24 hours at room temperature. A previous study reported that
exposure to dental materials in mouthwashes for 12 hours was
equivalent to mouthwash usage for 1 year (2 times a day for 1
minute).® It is recommended to use mouthwashes and antiseptics
twice a day for 2 minutes each, in accordance with the manufacturer's
instructions. Considering this situation, in this study, the specimens
were kept in the solutions for 24 hours to achieve an effect equivalent
to 1 year of exposure to the solutions.? The solutions were changed
every 4 hours to ensure that they maintained their effectiveness.
After solution exposure, the samples were washed with pressurized
water for 3 minutes to remove the solution. Then, the color and
surface roughness measurements of the specimens were repeated.
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In the evaluation of the color change due to exposure to mouthrinse, AEqo,
which represents the distance of two colors to the 3-dimensional space,
was used. The following formulation was used for the calculation of AEo:

AEoo = [(AL/KLSL)?+ (AC/KcSc)?+(AH'/KuSh)? + RT (AC'/KcSc)? (AH'/KuSh)?] 12

In this formula, S, Sc, and Sk are used to adjust for visual nonuniformity
in the CIELab formula along the axes of lightness (L), chroma (C), and hue
(H). The parameter RT is set to 0 (AC = 0) for colors within the same
density range. The environmental correction parameters Ki, K¢, and Ky are
applied, with L*, a*, and b* values measured against a white background
and Ki, K¢, and Ky values set to 1. A AEq greater than 1.30 is clinically
perceptible, and a value up to 2.25 is considered clinically acceptable.??*

The data were analyzed using Jamovi (V2.3.28, The Jamovi Project,
Australia) software. Levene’s test was used to evaluate homoscedasticity,
and the Shapiro-Wilk test was used to assess data normality (p=0.480 for
color difference and p=0.064 for surface roughness data). Two-way
analysis of variance (ANOVA) was used to analyze the effects of surface
treatment methods and different mouthwashes on the color difference
and surface roughness of the 3D-printed interim crown resin specimens.
Tukey’s test was performed for post hoc analysis (p< .05). Independent t
tests were applied to compare the initial surface roughness of the
specimens and to evaluate the effect of surface treatment methods. The
surface roughness values before and after solution immersion were
compared via the Wilcoxon test. The analysis results are reported as the
mean + standard deviation and median (minimum-maximum). A
significance level of p < 0.05 was used.

Results
Color difference

There were significant effects of solution and surface treatment * solution
interaction on AEqo at the a= .05 level. (Table 2). The descriptive statistics
(mean + standard deviation) of the AEq are shown in Table 3. Regardless
of the surface treatment, distilled water (0.89+0.54) had the lowest
difference in color, while Tantum Verde (11.7+2.36) had the greatest
difference in AEoo.

Table 2. Two-way ANOVA of color differences

Overall model 956.00 7 136.57 68.40 <.001*
surface
treatment 14366 1 14366 25600 0.107
solution 899.48 3 299.83 150.16 <.001*
surface
treatment * 51.13 3 45399 19937 <.001*
solution
Residuals 95.84 48 2.00
#p< .05

Table 3. Mean values + standard deviations of AEq after solution
immersion

Distilled water 0.83+0.60 Aa 0.94+0.52 Aa
Andorex 8.78+1.45 Ab 5.08+0.75 Bb
Tantum Verde 11.0+1.04 Ab 12.5+3.11 Ac
Listerine 4.11+1.0 Ac 3.71+0.98 Ad

Note: Surface treatment groups marked with the same uppercase letters show no significant difference (p > 0.05).
Solution groups marked with the same lowercase letters show no significant difference (p > 0.05).

When comparing the AEq among the solution groups, all the mouthwashes
showed significantly greater AEo than distilled water for both the
polishing and glazing surface treatments (p < 0.001 for all comparisons).
Listerine caused a significantly lower color change than other
mouthwashes for both the polish and glaze surface treatments (p< 0.05).
The Tantum Verde group showed significantly greater AEow than the other
groups that received glaze surface treatment (p < .001). However, the
AEoo of the Tantum Verde group was similar to that of the Andorex group
when the specimens were polished (p=0.150).

When comparing the AEw between the polish and glaze surface
treatments, the polish group showed a significantly greater AEo than did
the glaze group immersed in Andorex (p< .001).

AEoo was tested against the 1.3 perceptibility threshold and 2.25
acceptability threshold (Fig. 1). AEw was greater than the
perceptibility and acceptability thresholds for both the polish and
glaze groups (Andorex, Tantum Verde and Listerine). AEo showed
a color change that was lower than the perceptibility and
acceptability thresholds for the control group (distilled water) for
both surface treatment groups.
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Figure 1. Significance of the effect of color changes on the
acceptability threshold (AT) and perceptibility threshold (PT) on
AEoo after solution immersion. AT is defined as 2.25, and PT is
defined as 1.3.

Surface roughness

Before solution immersion, the polish group (0.421+0.122) had
significantly greater Ra values than did the glaze group
(0.073+0.024) (p< .001) (Fig. 2).
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Figure 2. Surface roughness of the surface treatment groups
before solution immersion

After solution immersion, the surface treatment and solution had
significant effects on the surface roughness at the a= .05 level
(Table 4). The descriptive statistics (mean + standard deviation)
of the AE are shown in Table 5. Regardless of the solution, the
polished surfaces (0.619+0.193) had a significantly greater surface
roughness than did the glazed surfaces (0.212+0.145) (p< .001).
Regardless of the surface treatment, the specimens immersed in
Listerine (0.505+0.208) had a significantly greater surface
roughness than those immersed in Tantum Verde (0.314+0.240)
(p=0.011).
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Table 4. Two-way ANOVA of surface roughness

Overall model 2.736 7 0.3908 16.26 <.001*
surface #
freatment 2316 1 2.3162 96.37 <.001
solution 0.300 3 0.0999 4.16 0.011#*
surface
treatment * 0.120 3 0.0399 1.66 0.188
solution
Residuals 1.154 48 0.0240
# p< .05

Table 5. Mean values + standard deviations of Ra after solution

immersion
Distilled water 0.678+0.205 Aa 0.243+0.073 Ba
Andorex 0.649+0.233 Aa 0.115+0.032 Ba
Tantum Verde 0.503+0.196 Aa 0.125+0.051 Ba
Listerine 0.644+0.105 Aa 0.365+0.193 Ba

Note: Surface treatment groups marked with the same uppercase letters show no significant difference (p >
0.05). Solution groups marked with the same lowercase letters show no significant difference (p > 0.05).

When comparing Ra among the solution groups, mouthwashes and
distilled water had similar surface roughnesses for both the polishing
and glazing groups (p> .05). When comparing Ra between the polish
and glaze surface treatments, the polish group had a significantly
greater Ra than did the glaze group for all the solutions (p< .05).

Regardless of the surface treatments, the surface roughness of the
specimens increased significantly after immersion in the solutions
(before Ra: 0.247+0.196, after Ra: 0.415+0.266) (p< .001). According
to pairwise comparisons, only the polish group showed similar surface
roughness values before [0.498 (0.327-0.597)] and after [0.447 (0.211-
0.773)] immersion in Tantum verde. The other groups exhibited
significantly greater surface roughness after solution immersion (p<
.05) (Fig. 3).
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Figure 3. Pairwise comparison of Ra for the groups before and after
solution immersion

Discussion

The surface properties of 3D-printed interim materials, such as color
stability and surface roughness, are essential for their clinical
performance and aesthetic appearance.” Clinicians must carefully
consider the optical properties and long-term color stability of
provisional restorations, as patient aesthetic concerns and demands
increase when these restorations are required for extended periods.?®
Polishing and finishing treatments are crucial steps to optimize the
surface characteristics of 3D-printed interim materials. These
treatments can minimize the wear effect on the opposing teeth by
reducing the abrasiveness of the restoration and ensuring proper
hygiene by preventing bacteria from adhering to the restoration
surface.' While chairside polishing can be an effective method for
improving the surface characteristics of 3D-printed interim materials,
clinicians must exercise great caution when employing these
techniques, as excessive or inappropriate polishing can have a
detrimental impact on the color stability and long-term success of the
restoration.'?* Based on the data, the color change values differed

after immersion in the mouthwashes. For this reason, the first null
hypothesis that the color stability of 3D-printed interim crown resin
would not be affected by different surface treatments and immersion
in mouthwashes was partially rejected. Based on the data, the
surface roughness values differed according to the surface treatment
methods and immersion in mouthwashes. For this reason, the second
null hypothesis that the surface roughness of 3D-printed interim
crown resin would not be affected by different surface treatments
and immersion in mouthwashes was rejected.

In vitro studies have demonstrated that surface finishing treatments,
such as the use of disks, polishing kits, and polishing pastes, can
significantly impact the color stability and surface roughness of
various restorative materials.'? In previous studies, glazing or
surface-sealing materials were shown to reduce surface
roughness.'? In the present study, it was also found that glazed
specimens had smoother surfaces than polished specimens before
and after solution immersion. The composition of glaze materials
affects their viscosity, flow rate, and penetration ability. This
influence likely helps them fill microfissures and microdefects in
interim prostheses, improving surface smoothness and optical
properties.”’ The color stability increases because glazed surface
layers protect polymers from colored pigments, whereas unglazed
polymers have exposed surfaces.?

Yao et al."” reported that a nanofilled, light-polymerizing glaze
material (Optiglaze; GC America Inc.) significantly increased the
color stability of CAD-CAM and 3D-printed interim restorations after
thermal aging. It was found that the light-polymerizing coating agent
offered stronger protection against discoloration than did the
polishing treatment. However, in this study, surface treatments had
no effect on color stability except for immersion in Andorex. When
specimens were immersed in Andorex, the glaze group demonstrated
significantly less discoloration than the polish group. These results
indicate that the tested glaze material (Ultra Glaze) provided
significant protection against discoloration caused by chlorhexidine
mouthwashes. The protective effect of surface treatment on interim
restorations against discoloration from chromogenic immersion
liquids is likely multifactorial and may require further extensive
study. It was concluded that the chromogenic agent is the primary
factor influencing the color stability of interim restorations, followed
by the type of material and surface treatment.?

Recent studies have reported that 3D-printed resins exhibit greater
discoloration and lower color stability than CAD/CAM resin blocks.>%
There are various reasons for the low color stability of 3D-printed
resins. Since 3D printing is based on the additive manufacturing
method, there are layers in the surface microstructure.?’ In the DLP
method, since the 3D printing principle uses a micro mirror, a slightly
more characteristic pattern appears on the surface, which may
contribute to the decrease in color stability.? In the present study,
3D-printed resin samples produced with DLP technology showed
discoloration above the clinically acceptable limit when immersed in
mouthwash. The 3D printer used in the study operates with DLP
technology at a wavelength of 405 nm, and the interim resin material
used meets the criteria specified by the manufacturer. The
phosphinoxides contained in the material have been marketed as
alternative photoinitiators to camphoroquinone, which causes
yellowing in resins. However, phosphinoxides exhibit a lower cure
depth.3%3" This may have caused the 3D-printed resin material to
have a lower conversion degree and a greater amount of uncured
residual monomer. Additionally, the 3D-printed resin used did not
contain fillers. This can explain the large color change when the
material is used for long-term temporary restoration.*

The specimens showed significantly greater surface roughness after
solution immersion, except for a polished group immersed in Tantum
Verde. As daily exposure to mouthwashes occurs, the adherence of
plaque and the tendency to stain may be magnified with restorations
having greater surface roughness.* In the present study, the color
change was also greater than the perceptibility and acceptability
thresholds for the mouthwash groups. When 3D-printed resins are
used for long-term temporary restoration, gingival inflammation and
deterioration of the aesthetic appearance may occur.

Before solution immersion, the measurements yielded an average
surface roughness between 0.07 and 0.42 for the glaze and polishing
groups, and this finding was found to be clinically acceptable.?® After
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immersion in the solutions, the average surface roughness was found
to be clinically acceptable for the glaze group (0.21) and clinically
unacceptable for the polish group (0.62).

Two varieties of mouthwashes are available on the market: alcohol-
free and alcohol-based, with alcohol mainly serving as the solvent.® In
general, mouthwashes and antiseptic solutions contain antimicrobial
agents, refreshing flavors, herbal extracts for scent, and solvents such
as alcohol, sorbitol, or water. These active ingredients and flavoring
agents often include coloring pigments. The regular use of
mouthwashes has both benefits and drawbacks. On the positive side,
their anti-inflammatory, antimicrobial, and analgesic properties help
improve and maintain periodontal health. However, some components
in mouthwash can also soften the organic resin matrix and lead to
discoloration.3*3

Ethanol can dissolve water-absorbing resin materials. As a result,
mouthwashes containing ethanol may soften restorative materials.® For
instance, Tantum Verde, which contains a high ethanol content (95
vol%), caused the most significant color change in this study. This
solution, with 95 vol% ethanol, also includes methyl parabens,
saccharin, quinoline yellow, and patent blue, which impart a greenish
hue. The combination of yellow and blue pigments results in a green
color that remains on the material as a surface-absorbed organic
residue. '

CHX-containing mouthwash was used because it is considered the gold
standard due to its proven potent antimicrobial activity. However, its
ability to discolor and soften resin-containing restorations has been
reported to have side effects. It was reported that CHX gluconate led
to yellow—brown stains on the surface of restorative materials, as the
CHX gluconate molecule could release parachloranilin with metal
sulfide formation.* In the present study, Andorex and Tantum Verde
caused the most significant color changes in the polish groups.

Listerine, which has a low pH, and alcohol can cause the dissolution of
many cations by anions in solution, polymer matrix collapse, and
erosion, resulting in discoloration.” In this study, Listerine caused a
lower color change, except for the control specimens immersed in
distilled water. This result may have been caused by the fact that
Listerine solution is less dense and has less coloring pigment than other
mouthwashes. It was found that nanofilled resin composites immersed
in Listerine exhibited lower AEqw values than those immersed in the
nonalcohol CHX, which supports the findings of the current study.' In
contrast, Soygun et al.” reported that mouthwashes with higher
alcohol content caused greater color changes in bioceramic materials.
The variations between these studies could be due to differences in
the types of materials (resin composite, ceramic, or temporary resin)
exposed to the mouthwashes, the duration of exposure, and the
surface texture following various surface treatments.

Although the mouthwashes used were acidic, there was no significant
difference between the surface roughness of the 3D-printed resin and
that of the resin immersed in distilled water. This acidic pH was not
considered a significant factor affecting the surface roughness of the
resin restorative materials.?” Therefore, surface treatment could be
considered a more effective factor affecting the surface roughness of
3D-printed resins than the chemical composition and pH of the
mouthwashes. The chemical composition and pH of the mouthwash
significantly affected the change in color of the 3D-printed resin above
the clinically acceptable limit. It can be concluded that 3D-printed
interim resin materials should not be the primary choice for patients
who require long-term mouthwash use.

The present in vitro study has several limitations, such as the
continuous normal washing effect of the saliva, which may reduce the
staining effect. Additionally, the salivary pellicle and the consumption
of different foods and beverages might influence the susceptibility to
color change. In addition, one type of 3D printing resin was used in this
study. Further studies are needed to compare the conventional
production method, CAD-CAM and 3D printing with other technologies
for permanent resins. Another limitation of this study was the use of a
single type of photopolymerized glazing solution and a polishing kit, as
different types of glazes and polishing kits may yield different results.
Since the changes in the color and surface roughness of the tested 3D-
printed interim resin were evaluated after one year of clinical use, the
results cannot be generalized to short-term use. In future studies, the
short- and long-term optical and mechanical properties of temporary

materials with different production techniques and contents can be
compared.

Conclusion

Within the limitations of the study, it can be stated that
mouthwashes negatively impacted the surface roughness and color
stability of the tested 3D-printed interim crown resin. The effect
depended on the type of mouthwash and surface treatment for
surface roughness and the type of mouthwash for color stability. The
3D-printed resin specimens showed discoloration above the clinically
acceptable limit after immersion in the tested mouthwashes.
Mouthwashes containing ethanol and benzydamine hydrochloride
showed greater discoloration; thus, it is better to limit their
prescription. Glazed specimens had smoother surfaces than polished
specimens before and after solution immersion. Surface treatment
with glaze can be recommended for 3D-printed interim crowns that
are planned for long-term use.
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ABSTRACT

Background: Early childhood caries (ECC) causes serious and widespread oral
health problems in children. This study aimed to evaluate the knowledge,
attitudes and clinical practices of undergraduate dental students about ECC.
Method: The study included 4t and 5t" year dental intern students who were
treating patients. A 16-question survey form was prepared using the
literature and the questionnaire prepared with the online survey program
was sent via Google Forms. Distributions were compared using Pearson Chi-
square test. A significant difference was defined as 0.05. Results: When the
awareness and knowledge levels about ECC were examined, 4" grade
students had lower knowledge levels than 5™ grade students. 5% grade
students reported that they examined and diagnosed a higher rate of ECC
cases. Conclusion: It is important to make clinical trainings more
comprehensive and systematic for the prevention and treatment of ECC.

Keywords: Early childhood caries, Education, Oral health, Dental students

(04

Amag: Erken cocukluk cag ciiriikleri (ECC) cocuklarda ciddi ve yaygin agiz
sagligi sorunlarina neden olmaktadir. Bu calisma, dis hekimligi
ogrencilerinin  ECC hakkindaki bilgi, tutum ve klinik uygulamalan
degerlendirmeyi amaclamistir. Metot: Calismaya hasta tedavisi yapan 4. ve
5. simf stajyer ogrenciler dahil edildi. Literatiirden faydalamlarak 16
soruluk anket formu hazirlanmis ve Google Forms lizerinden ¢evrimici anket
programiyla hazirlanan anket gonderilmistir. Dagiimlar Pearson Ki-kare
testi kullamlarak karsilastinldi. Anlamli fark 0,05 olarak tammlandi.
Bulgular: ECC hakkindaki farkindalik ve bilgi diizeyleri incelendiginde, 4.
simf dgrencilerinin 5. sinif 6grencilerine gore daha disiik bilgi diizeyine
sahip olduklan gorulmiistiir. 5. simf 6grencileri daha yiiksek oranda ECC
vakas1 muayene ettiklerini ve tanm koyduklarin bildirmislerdir. Sonu¢: ECC’
nin 6nlenmesi ve tedavisi icin klinik egitimlerin daha kapsamli ve sistematik
hale getirilmesi onem tasimaktadir.

Anahtar Kelimeler: Erken cocukluk cag ciiriikleri, Egitim, Agiz sagligi, Dis
hekimligi 6grencileri

Introduction

Early childhood caries (ECC) is defined as the presence of one or more
decayed, missing or filled tooth surfaces on primary teeth in children
under 6 years of age, according to the American Academy of Pediatric
Dentistry. ' ECC has a complex and multifactorial etiology, and factors
such as bottle-feeding of young children during the night, low oral
hygiene levels of parents and children, low socioeconomic status of
parents, inadequate fluoride intake, and genetics are effective in its
formation. 2

ECC, especially initiation in the early stages of life, is important for
children's physical, psychological and social well-being. 3 In cases where
dental treatment cannot be performed in the chair with basic behavior
management techniques due to the young age of children and their
dental anxiety, the treatment must be performed under general
anesthesia, which can become a significant public health problem,
especially in underdeveloped or developing countries, where these
opportunities are not available. * To overcome these problems, ECC
treatment is important and early dental visits are essential to prevent
ECC and control the existing condition. ECC can also be prevented by
improving parents’ health literacy and oral health habits such as tooth
brushing, as well as by adjusting their diet and food choices. °
Additionally, children who have had ECC are at higher risk of developing
subsequent caries than children who have not had ECC. In such cases,
preventive measures such as more frequent professional visits for dental
checkups and restorative care, reinforcement of tooth brushing with
fluoride toothpaste, and dietary counseling are necessary. ¢ By assessing
parents' level of knowledge on a broader scale, dentists or pedodontists
can help them improve their knowledge and thus direct them to
promote the use of available dental services to prevent ECC and avoid
related complications. 7

It is critical that dentists understand the clinical signs and symptoms of
ECC, perform caries risk assessments, and provide preventive guidance
to parents. Their cognitions and behaviors reflect a professional
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understanding of the importance of promoting children's oral health. As
a result, dentistry students are considered to have good oral health
awareness as they will be responsible for public oral health promotion
as primary providers in the future. Their increased awareness
contributes significantly to the prevention of ECC and the protection of
children's oral health. Therefore, this study aims to evaluate the
knowledge, attitude and clinical practice of undergraduate dental
students about ECC and provide data for the improvement of future
dental education.

The aim of this study is to evaluate the awareness, knowledge and
attitudes of dentistry students about ECC.

Material method

The study received approval from the ethics committee of the Firat
University Faculty of Medicine, Scientific Research Non-Interventional
Ethics Committee (2024/12-02). The current survey study was
conducted at the Firat University Faculty of Dentistry. 4" and 5% year
intern students who treated patients were included in the study. The
minimum number of participants was determined as 120 people with a
5% margin of error and 95% confidence level, and the power of the test
was p=0.86532. A 16-question survey form was prepared using the
literature and the questionnaire prepared with the online survey
program was sent via Google Forms. In the first part of the
questionnaire, demographic characteristics of the students (age,
gender, grade) were questioned. In the second part, students'
awareness and learning about ECC was assessed using questions such as
“Have you ever heard of ECC?” and “Have you received any education
about ECC?”. In the third section, students' knowledge about ECC was
assessed using questions such as “ECC is only seen in bottle-fed infants
and children”. In the fourth section, participants' attitudes about ECC
were assessed using questions such as “Can fluoride toothpaste be used
to prevent ECC? and Is ECC a difficult disease to treat?” (shown in Table
1).
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Table 1. Distribution of undergraduate dentistry students’
awareness, learning, and attitudes among ECC.

Have you ever heard 42 (% 84)

of ECC?

Do you know what the
definition of ECC is?
Have you heard of the
window of infectivity?
Have you received any
education of ECC?
Do you want to learn
about ECC more
systematically?
Have you ever
examined and
diagnosed an ECC
case?

Does ECC only occur
in bottle-fed infants
and children?
Should teeth be
brushed from the
moment they first
erupt?

Can ECC be
prevented by
providing oral hygiene
education?

Can ECC be
prevented by using
fluoride toothpaste?
Can ECC be
prevented by
changing diet?
When you see ECC in
a patient, does it affect
your choice of
restorative material?
choice of restorative
material?

If your answer is yes;
What materials do you
use most when
treating patients with
ECC? Stainless steel
crown
Composite resin
Glass ionomoer
cement
Compomer

8 (% 16) 80 (%9 1.9) 7 (%8.1)

30 (% 60) 20 (% 40) 70 (%80.4) 17 (% 19.6) <0.05%

38 (% 76) 12 (% 24) 65 (% 747) 22 (%25.3)

34 (% 68) 16 (% 32) 78 (% 89.6) 9 (% 10.4) <0.05%

41(% 82) 9 (% 18) 65 (% 747) 22 (%25.3)

28 (% 56) 22 (% 44) 75 (% 86.2) 12 (% 13.8) <0.05%

45 (% 90) 5 (% 10) 45 (% 51.7) 42 (% 48.3) <0.05%

40 (% 80) 10 (% 20) 80 (% 91.9) 7 (%8.1)

47 (% 94) 3(%6) 81 (% 93.1) 6 (% 6.9)

42 (% 84) 8 (%16) 77 (%88.5) 10 (%11.5)

41 (% 82) 9 (% 18) 72 (% 82.7) 15 (%17.3)

45 (% 90) 5 (% 10) 67 (% 77.1) 20 (%22.9)

20 (% 44.4)
9 (% 20.0)

13 (% 28.9)
3 (%6.7)

34 (% 50.8)
8 (% 11.9)
17 (% 25.4)
8 (% 11.9)

Statistical analysis

Data were analyzed with IBM SPSS 23.0 statistical program.
Categorical data were expressed as percentages and then analyzed.
Distributions were compared using Pearson Chi-square test. A
significant difference was defined as 0.05.

Results

A total of 137 students participated in the study and their ages ranged
between 21 and 35 years with a mean of 23.92+2.1. 59.9% (n=78) of
the participants were female and 43.1% (n=59) were male. The study
group consisted of 36.5% 4" grade students (N=50) and 63.5% 5% grade
students (N=87). The distribution of awareness, learning and attitudes
of undergraduate dentistry students in ECC is shown in Table 1. When
the awareness and knowledge levels about ECC were examined, 4"
grade students had lower knowledge levels than 5" grade students.
5t grade students reported that they examined and diagnosed a
higher rate of ECC cases. Both 4" and 5" grade students reported that
oral hygiene education, use of fluoride toothpaste, and dietary
changes were effective in preventing ECC. SSC was the most preferred
material in the treatment option for both 4" and 5" grade students.

Discussion

ECC is a highly prevalent disease that affects preschool children and,
when left untreated, has a significant impact on quality of life and
well-being. Due to its high prevalence rate and low treatment rate,
ECC has become a public concern worldwide and is a major public
health issue. According to the guidelines of the American Academy of
Pediatric Dentistry (AAPD), it is recommended that all primary health
care professionals serving parents and infants should provide
education on the etiology and prevention of ECC. According to the
results of our study, both 4" and 5" grade dental students' knowledge
about the general knowledge of ECC was partially adequate. The
process of Streptococcus mutans infection in the newborn's oral
environment is triggered during the period when the primary teeth
begin to erupt, and reaches the highest level between 19-31 months
when the number of primary teeth increases. & ° The period between
19 and 31 months is called the 'window of infectivity' when infants are

thought to acquire these organisms from infected individuals,
especially their mothers. Eliminating the sharing of utensils such as
cups, spoons and pacifiers can help reduce the child's caries-causing
microorganisms. % '' Regarding oral hygiene practices, both 4% and
5% grade students were partially aware of the infectivity window. The
AAPD states that dental cleaning should begin when the first primary
tooth appears in the mouth and that parents should brush their
children's teeth twice a day with a toothbrush appropriate for the
child's age. For children under 3 years of age, a 'thin brushing' or 'rice-
sized' fluoride toothpaste should be used and for children aged 3-6
years, a 'pea-sized’ fluoride toothpaste should be used. A visit to the
dentist is also recommended within 6 months after the first tooth
erupts, but before the baby is 1 year old, for caries risk assessment,
parent education, oral hygiene and preventive methods and guidance
on oral diseases. '* Accordingly, in our study, 80% of the 4" grade
students and 91.9% of the 5" grade students reported that it is
necessary to start brushing from the moment the teeth first erupt in
the mouth and that they would recommend it to their parents for
caries prevention.

ECC is a preventable disease and it is possible to establish appropriate
oral hygiene behaviors through community-based practices and
education and to inform individuals about oral health and the effects
of oral health on general health. * The students who participated in
our study reported that ECC is a preventable disease with a high rate
of oral hygiene education and dietary modification. Damsman et al .
was reported that there was an increase in the level of awareness in
dentistry students as they progressed to upper grades. Sen et al. ** in
their study evaluating periodontal awareness, attitudes and behaviors
towards oral health of dentistry faculty students, reported that the
knowledge of students about oral hygiene habits increased with
increasing education level in dentistry students.

The AAPD recommends that children under 3 years of age should brush
their teeth with a small amount of fluoride toothpaste in the form of
a swab, and children between 3 and 6 years of age should brush their
teeth with a pea-sized amount of fluoride toothpaste twice a day with
soft brushes. ' In our study, 84% of 4" grade students and 88.5% of 5%
grade students stated that they would recommend fluoride toothpaste
to prevent ECC. Muralidharan et al. " in their study evaluating the
knowledge, attitudes and practices of dentistry students regarding
topical fluoride use, they reported that dentistry students' knowledge
about dental caries and their understanding that topical fluoride is
used in its prevention may have resulted in "good oral care behavior"
and "positive attitudes” rather than a comprehensive knowledge and
understanding of topical fluoride or a positive attitude towards topical
fluoride.

While many restorative materials can be used in the treatment of ECC,
AAPD recommends that any posterior primary molar that has
undergone pulp therapy be restored with stainless steel crown (SSC) in
cases where there is a significant loss of substance. ' In a study
examining the procedures performed on the primary teeth of 296
patients under general anesthesia, it was reported that PSCs required
less re-treatment than composite fillings and reduced the need for
additional treatment in the future. "® According to the results of our
study, both 4% and 5" grade student groups reported that they would
use SSC as the first choice when treating patients with ECC.

Conclusion

In conclusion, it is important to make clinical education more
comprehensive and systematic for the prevention and treatment of
ECC. Pediatric dentists and educators should work together to make
necessary adjustments in dental education to improve children's oral
health.
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Comparison of the Primary Stability of Orthodontic Mini-Screws Manufactured By Computer
Numerically Control and Selective Laser Melting Manufacturing Methods: An Exploratory Study

Bilgisayar Sayisal Kontrollii ve Secici Lazer Ergitme Uretim Yontemleriyle Uretilen Ortodontik Mini Vidalarin Birincil
Stabilitesinin Karsilastinlmasi: Kesifsel Bir Calisma
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ABSTRACT

Objective: This study was to assess the primary stability of orthodontic mini-
screws of the same design produced by a conventional and a novel
manufacturing method.

Methods: A total of 150 orthodontic mini-screws with a body length of 8 mm,
a diameter of 1.6 mm, a button head, and a self-drilling feature were used
in the study. Mini-screws were manufactured through computer numerically
controlled (CNC) and selective laser melting (SLM) manufacturing methods.
Titanium (T) and stainless steel (SS) alloys were used as manufacturing
materials. The study was conducted on three groups; CNC-T, SLM-T and SLM-
SS. Mini-screws were placed at 60- and 90-degree angles in fresh bovine
femur bones, where the cortical bone thickness was 2 mm. With the
radiofrequency analysis (RFA) technique, the stability of the mini-screws was
determined immediately after they were placed (FO), immediately after
applying orthodontic force to the mini-screw (F1), after six hours (F6), and
after 24 hours (F24). Three-way robust ANOVA was used to compare the
data, and the Bonferroni correction was statistically applied.

Results: Except for the insertion angle of the mini-screw, the group and time
factors had statistically significant effects on the RFA values. The highest
RFA value was detected in the SLM-T group.

Conclusion: Additive manufacturing of orthodontic mini-screws using
titanium and stainless steel alloys with SLM technology can be an alternative
to traditional manufacturing. The mini-screws manufactured with SLM
demonstrated sufficient primary stability when subjected to the required
orthodontic forces.

Keywords: Orthodontic anchorage procedures, Bone screws, Computer-
assisted manufacturing, Manufactured materials

(04
Amag: Bu calismanin amaci, geleneksel ve yeni bir liretim yontemiyle

Uretilen aym tasarima sahip ortodontik mini vidalarin primer stabilitesini
degerlendirmekti.

Gere¢ ve Yontemler: Calismada govde uzunlugu 8 mm, cap1 1.6 mm,
diigme baslikli ve kendinden delme ozelligine sahip toplamda 150 adet
ortodontik mini vida kullanildi. Mini vidalar bilgisayarli sayisal kontrolli
(CNC) ve secici lazer eritme (SLM) iretim yontemleriyle iretildi. imalat
malzemesi olarak titanyum (T) ve paslanmaz celik (SS) alasimlar kullamldi.
Calisma CNC-T, SLM-T ve SLM-SS olmak lizere uc grup iizerinde yirutuldi.
Mini vidalar, kortikal kemik kalinliginin 2 mm oldugu taze sigir femur
kemiklerine 60 ve 90 derecelik acilarla yerlestirildi. Mini vidalarin primer
stabiliteleri Radyofrekans analiz (RFA) teknigi ile mini vidalar
yerlestirildikten hemen sonra (F0), mini vidalara ortodontik kuvvet
uygulandiktan hemen sonra (F1), 6 saat sonra (F6) ve 24 saat sonra (F24)
olclldi. Verileri karsilastirmak icin lic yonli robust ANOVA test istatistigi
kullamldi ve Bonferroni diizeltmesi uygulandi.

Bulgular: Mini vidalarin yerlestirme acis1 disinda, grup ve zaman
faktorlerinin RFA degerleri zerinde istatistiksel olarak anlamli etkileri
vardi. En yilksek RFA degeri SLM-T grubunda tespit edildi.

Sonuglar: SLM teknolojisi kullanilarak titanyum veya paslanmaz celik
alasimlardan uretilen ortodontik mini vidalar, geleneksel Uretim yontemi
kullamlarak {retilen mini vidalara alternatif olabilir. SLM teknolojisi
kullamlarak Uretilen mini vidalar, ortodontik kuvvete maruz kaldiklarinda
yeterli primer stabilite gostermislerdir.

INTRODUCTION

An anchorage refers to a resistance to unwanted tooth movement in the
context of orthodontics." While numerous intraoral and extraoral
devices can be utilized in anchorage control, the clinical benefits of
these devices may be constrained due to the need for patient
cooperation.? Mini-screws have emerged as excellent alternatives for
anchorage in contemporary orthodontic treatments due to their
numerous advantages over traditional orthodontic anchorage methods.3
Primary stability is defined as the mechanical locking that occurs
between the threaded surface of the mini-screw and the underlying
bone after its insertion.* This process is influenced by various factors,
including the characteristics of the mini-screw in question, the patient's
condition, the tissue surrounding it, the practitioner's expertise, and the
loading conditions.®> Primary stability can also be affected by other
factors, such as the manufacturing method, production material, and
physical properties of the mini-screw itself.

Orthodontic mini-screws are typically manufactured using conventional
subtractive manufacturing processes on computer numerically
controlled (CNC) machines. CNC is an overarching term encompassing
various machine types with multiple sizes, shapes, and functions. The
CNC machine is a motorized machine that shapes materials by removing
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chips. However, the fundamental philosophy of CNC production is the
cutting of solid material blocks and the creation of desired objects via
computer control.® The disadvantages of CNC technology include the
high investment cost, the need for meticulous maintenance and use,
and the requirement for quality and expensive equipment. CNC
machines are widely used in the manufacture of dental materials. The
integration of technological developments into the field of dentistry
leads to a transformation in the treatment approaches applied to
patients and the products used in treatment. A new manufacturing
technology called selective laser melting (SLM) has recently been used
in dentistry. The SLM method is a technique that can create complex
structures and does not require and minimize post-processing on the
materials manufactured. With the SLM method, three-dimensional
prostheses which is the part of the arbitrarily complex structures are
produced by combining metal powders layer by layer with a computer-
controlled laser. 7 It has been reported in the literature that innovative
additive technology offers several advantages over casting and milling
fabrication techniques, including improved mechanical and
electrochemical properties and the ability to deliver more cost-
effective restorations more quickly. The number of publications in this
field is on a continual rise each year. The enhancement of SLM
equipment performance and the incremental optimization of the SLM
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forming process have resulted in a notable increase in related
research projects over the past three years, particularly since 2020.%

Orthodontic mini-screws are generally manufactured from titanium
alloy. However, the demand for titanium alloy has increased due to
its use in various industrial fields, making it more expensive in terms
of cost.’ Therefore, in some countries, stainless steel mini-screw is
more commonly used than titanium alloy in manufacturing.'® Stainless
steel is one of the most used oral surgical and orthopedic implant
materials due to its mechanical properties, biocompatibility, cost-
effectiveness, and ease of manufacturing."" Although there is
extensive literature on titanium alloy mini-screws, reports on using
stainless steel mini-screws are scarce. '

One factor affecting primary stability is the insertion angle of the
mini-screw. There needs to be more consensus regarding the ideal
insertion angle in the literature. Some authors recommend oblique
mini-screw insertion to avoid root contact,'? while others have argued
that the placement angle does not affect primary stability.’

The study aimed to compare the primary stability of titanium mini-
screws manufactured through CNC and titanium and stainless steel
mini-screws manufactured through SLM by inserting them into fresh
bone blocks at 60° and 90° angles and investigate the effects of the
mini-screw production methods, manufacturing materials and minis-
crew insertion angle on primary stability. The study's null hypothesis
was that there was no difference between the primary stability of
titanium and stainless steel mini-screws manufactured through the
CNC and SLM methods.

MATERIAL AND METHODS
Specimen’s preparation

This in-vitro study was approved by the Clinical Research Ethics
Committee at Erciyes University (Decision No: 2022/447). The sample
size was calculated with the G*Power Ver. 3.1.9.7 (Franz Faul,
Universitat Kiel, Germany) software. When a = 0.05 and 8 = 0.90 in
the power analysis, based on a 1:1 ratio between groups [effect size
(d) = 1.00], it was calculated that at least 23 mini-screws were
required for each group. In the study, 50 titanium mini-screws
manufactured through CNC (Tomas® Anchorage System, Dentaurum,
Germany), 50 titanium, and 50 stainless steel mini-screws
manufactured through SLM (Custimesh Private Health Services,
Kayseri, Turkiye) with the same design (body length 8 mm, diameter
1.6 mm, button head, self-drilling) were used (Figure 1 and Table 1).
The length, neck diameter, body diameter, and tip diameter of all
mini-screws were measured by the same investigator (Cl) with a
precision caliper to verify that they met the standard parameters.

Figure 1. a) CNC Titanium (CNC-T), b) SLM Titanium (SLM-T), c) SLM
Stainless Steel (SLM-SS) mini-screws.

Table 1.
groups.

Manufacturing method

Description of mini screws used in the study according to

Computer Numerically
Controlled (CNC)

Titanium Alloy (T)

Selective Laser Melting Selective Laser Melting

Production material Stalnles(sszt)eel Y

Stainless Steel Alloy
(SS)

Body length 8 mm
Diameter 1.6 mm

Body length 8 mm
Diameter 1.6 mm

Body length 8 mm
Diameter 1.6 mm

[BEsg Button head Button head Button head
Self-drilling Self-drilling Self-drilling

Insertion angle 60°/90° 60°/90° 60°/90°

- 25/25 25/25 25/25

Number of mini screws (n=50) (n=50) (n=50)

Fresh bone blocks were obtained from bovine femur bones and found
in the literature to be compatible with the thickness of cortical bone
in human jaws.'>'> Bone blocks were obtained daily. The suitable bone
surfaces where the mini-screws were to be inserted were determined
with Cone Beam Computer Tomography (CBCT) (NewTom 5G, QR,
Verona, Italy) (Figure 2). Regions with a cortical bone thickness of 2
mm were defined as suitable sites (Figure 3). After the fresh bone
blocks were fixed using a bone splint, mini-screws were inserted into
the previously determined bone surfaces at angles of 60 and 90 degrees
with the assistance of an angled apparatus. Consequently, 25 of the
totals 50 mini-screws in each experimental group were placed at an
angle of 60°, while the remaining 25 were positioned at an angle of
90°.

Figure 2. Measurement of cortical bone thickness of marked points
on fresh bone blocks on the CBCT images.

Figure 3. Measuring cortical bone thickness on cut and marked bone
blocks.

Radiofrequency analysis (RFA) was utilized to measure the primary
stability of the mini-screws. For this purpose, the Ostell device (Ostell®
ISQ, Goteborg, Sweden) was used. The smartpeg part of the Ostell
device was placed on the heads of the mini-screws with the help of a
spacer designed to be compatible with the heads of the mini-screws,
and then RFA measurements were made (Figure 4). After the first RFA
measurement just before force application (FO), 150 g orthodontic
force was applied to the mini-screws using closed coil springs. RFA
measurements were repeated immediately after force application
(F1), six hours later (F6), and 24 hours later (F24). Measurements were
made from four directions in the horizontal plane for all mini-screws.
A single implant stability quotient (ISQ) value was calculated by taking
the arithmetic mean of the measurements. To ensure the reliability of
the measurement process, the measurements were carried out by a
single researcher (MOY).
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Figure 4. Measurement of the stability of mini-screws with the
Ostell device.

Statistical analysis

The data were analyzed with the IBM SPSS 23 software, R software,
and WRS2 package. Three-way Robust ANOVA was used to compare
the data according to group, time, and angle, and the Bonferroni
correction was made for multiple comparisons. The data analyzed are
presented as the trimmed mean and standard error of the mean. The
significance level was taken as p<0.05.

RESULTS

The significance of the interactions of the group, angle, and time
variables of the RFA values (ISQ) measured at FO, F1, F6, and F24
periods of the mini-screw groups are presented in Table 2, and the
descriptive statistics and multiple comparisons are shown in Table 3.

Table 2. Comparison of the effects of interactions of group, angle,
and time variables on the Resonance Frequency Analysis (RFA)
values (I1SQ)

Group 273,066 <0.001

Angle 0,032 0.860

Time 29,287 0.001

Group * Angle 6,676 0.040

Group * Time 151,554 0.001

Angle * Time 53,547 0.001

Group * Angle * Time 92,447 0.001

Q: ROBUST ANOVA Test Statistics, Statistical significance p<0.05.

The effect of the group variable on the RFA values was found to be
statistically significant (p<0.001) (Table 2), and the highest value
obtained was 48.3 (I1SQ) in the SLM-T group (Table 3). However, the
influence of the angle variable on the RFA values was not statistically
significant (p>0.05) (Table 2). The impact of the time variable on the
RFA values was found to be statistically significant (p<0.001) (Table
2), and the value obtained in the F6 period differed from the values
obtained in the F1 and F24 periods (Table 3).

The interaction of group and angle variables had a statistically
significant effect on the RFA values (p<0.05) (Table 2). The highest
total value was obtained at a 90° angle in the SLM-T group and
similarly at a 60° angle in the same group (Table 3). All other groups
and angle interactions differed from these values. The combined
interaction of the group and time variables had a statistically
significant effect on the RFA values (p<0.001) (Table 2). The highest
value was obtained in the SLM-T group after the F24 period, and the
lowest value was obtained in the SLM-SS group after the FO period
(Table 3). The association of the angle and time variables had a
statistically significant effect on the RFA values (p<0.001) (Table 2).
The highest value was obtained in the F1 period at a 90° angle and
the lowest in the F6 period at a 90° angle (Table 3). The interaction
of group, time, and angle variables statistically significantly affected
the RFA values (p<0.001) (Table 2). The highest total value was found
in the SLM-T group at an angle of 90° and after the F24 period, and
the lowest was found in the SLM-SS group at an angle of 90° and in
the FO period (Table 3).

Table 3. Descriptive statistics and multiple comparison results of the

Resonance Frequency Analysis (RFA) values (I1SQ)

60° 46,1+ 053" 411 + 14600 48,7 +0,16™¢ 46,2 x 0,54%C
Immediately
before applying 90° 49,6 + 0,55 40,8 + 0,63° 48,6 = 0,517k 46,7 + 0,7148C
force (FO)
Total 47,6 + 0,50 40,8 + 0,57 48,7 + 0,25%° 46,4 * 0,43®
60° 44,1 + 0,58"%¢ 45,8 + 0,35 47,3 + 0,277 46 + 0,28"°
Immediately after X
applying force 90° 48,8 + 0,25"K 46,4 + 0,528C0FFKL 47 8 + 0,27°FHUKL 47 8 + 0,22
(F1)
Total 46,8 + 0,54°°°F 46,1 + 0,35%F 47,5 +0,2° 46,9 + 0,19°
60° 43,5+ 0,77"%C 47,6 £ 0,477 47,6 + 0,24°0FHKL 466 + 0,337
6 hours after
applying force 90° 41,7 + 0,43° 43 + 0,69"%¢ 48,8 + 0,341 44,3 + 0,6°
(Fe)
Total 42,4 + 0,48 45,2 + 0,545 48 +0,2%° 45,6 + 0,36°
60 4px0a1eds  SOT T 4B9£029YC 4734031
24 hours after =
: o A 471 i AC
applying force 90 41,7 =1 GDEFHIKL 49,8 + 0,49 46,8 = 0,46’
(F22) 0,42
Total 44,5 + 0,655 47,1 % 0,34 49,2 + 0,28° 47,1 + 0,25
60° 45,1 + 0,26" 459 + 0,42* 48 +0,14° 46,5+ 0,18
Total 90° 459 + 0,63* 44,4 + 0,39" 48,6 + 0,17° 46,6 0,25
Total 45,4 £ 0,32 45,1 £ 0,32 48,3 + 0,13 46,6 + 0,16

ROBUST ANOVA Test Statistics, mean + standard error (SE), a-b: There is no difference between main effects
with the same letter, A-D: There is no difference between interactions with the same letter.

DISCUSSION

This study investigated the primary stability of orthodontic mini-
screws with the same design manufactured through different methods
(CNC and SLM) and materials (titanium and stainless steel alloys). The
unique aspect of this study is that the SLM technology, a form of
additive manufacturing technique, is being applied to the field of
orthodontics for the first time to manufacture orthodontic mini-
screws. The mini-screws were inserted into fresh bone blocks with a
cortical thickness of 2 mm to provide standard test conditions. An
equal orthodontic force was applied to the mini-screws, and
measurements were performed with the same device. The test
statistic indicated that the ISQ value of the SLM-T group was
significantly higher than those of the CNC-T and SLM-SS groups, while
there was no difference between the CNC-T and SLM-SS groups. Based
on these findings, the null hypothesis of the study was rejected.
Although the designs of the mini-screws were the same, the primary
stability of the mini-screws was affected due to different
manufacturing methods and materials. However, the insertion angle
of the mini-screws, be it oblique or perpendicular (60 or 90 degrees),
did not affect the primary stability.

The manufacturing method was the same in the SLM-T and SLM-SS
groups, but the materials differed. Higher RFA values were obtained
in the SLM-T group because titanium had higher stability values as a
material than stainless steel. Indeed, Brown et al.'® reported that
stainless steel mini-screws lack absolute osseointegration and have
lower stability than titanium mini-screws. While the manufacturing
methods differed in the CNC-T and SLM-T groups, the manufacturing
materials of the mini-screws were the same. The higher value
obtained in the SLM-T group is due to the manufacturing method used
by the groups. The difference in primary stability between the two
production methods may be due to the microstructure morphology of
the mini-screws.

The integration of technological developments in the field of
orthodontics with patient-oriented treatment methods has resulted
in a fundamental evolution in the equipment used in the treatment
process. The most prominent example today is aligners, which are
manufactured using additive manufacturing techniques.'” The need
for orthodontic mini-screws to provide the necessary anchorage or
desired tooth movement is also increasing as the use of aligners
becomes more widespread.

343

https://dergipark.org.tr/tr/pub/selcukdentj



Comparison of the Primary Stability of Orthodontic Mini-Screws Manufactured By Computer Numerically Control and Selective Laser Melting Manufacturing Methods: An Exploratory Study

Cilt 11 » Sayi 3

The authors state that if the mini-screw is to be loaded immediately, the
force range should be limited to 50-300 g.*'® In this study, 150 g force
was applied to the mini-screw per this force range. Previous studies have
shown that the immediate loading of mini-screws does not harm their
stability.”'?' Melsen et al.?? stated that immediate force loading
positively affected the bone and increased cellular turnover and density
in the areas adjacent to the loaded mini-screw compared to the
unloaded mini-screw and that orthodontic loading may have a protective
effect. This finding is consistent with Manni et al.?® and Kuroda et al.?*
who reported that immediate load positively and significantly affected
the success rate. Our study found a similar increase in the RFA values
after force application. Although fresh bone was used in this study,
cellular changes were limited. Therefore, the observed increase in the
RFA values after the application of force in the groups may be explained
by the rise in the bone-screw contact with the micro-level bending of
the mini-screw in the direction of the force.

The literature shows no agreement regarding different mini-screw
insertion angles.'»? Some investigators reported that mini-screw
insertion angles affect primary stability by causing an increase in cortical
bone contact.'>? In contrast, other investigators?” reported that mini-
screw insertion angles did not affect primary stability, which was also
found in this study. However, regardless of the insertion angle, when the
RFA values were evaluated, the F1, F6, and F24 values were similar to
those obtained in the FO period. Based on this finding, it can be stated
that all mini-screws used in the study were generally resistant to
orthodontic forces of 150 g and that force application did not
significantly negatively affect primary stability.

The limitations of our study are that mini-screws manufactured through
the SLM method could not be tested on living tissues, and the surface
properties of mini-screws were not examined microscopically. Further
studies on these areas are needed.

CONCLUSION
The following conclusions may be drawn from the results of this study:

e The mini-screws in all groups exhibited sufficient primary stability
for clinical use. No mini-screw failure occurred during the trial.

e For mini-screws of the same design, the manufacturing technique
and the material used in production affect the primary stability.

e Insertion of the mini-screw at 60 or 90 degrees does not affect
primary stability.

e The selective laser melting (SLM) manufacturing method provided an
innovative approach to the three-dimensional manufacturing of
orthodontic mini-screws.
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OZET

Malign neoplazmlar arasinda oral skuamoz hiicreli karsinom (OSHK) mortalite
ve morbiditeye sebep olan en 6nemli nedenler arasinda yer almaktadir. Bu
sebeple OSHK olgularinda erken tanm biyiik bir 6nem kazanmaktadir. OSHK
olgularimin ilk belirtilerinin asemptomatik llser ya da agnisiz sislik olmasi
nedeniyle, tam sirecinde hem hasta hem de hekim kaynakli faktorler
sebebiyle gecikme yasanabilecegi bilinmektedir. Bu olgu sunumunda 6 aydir
iyilesmeyen intraoral ilserasyon sikayetiyle klinigimize basvuran 71
yasindaki kadin hastadan alinan anamnezde, alt1 ay 6nce mandibular sol
bolgede agn ve hassasiyet sikayeti sebebiyle dis cekim islemi yapildigi ancak
sikayetlerinin devam ettigi 6grenilmistir. Yapilan intraoral muayenede sol
mandibular krette kanamaya meyilli, sinirlan diizensiz, agnli iilsere lezyon
saptanmistir. Alveolar kret mukozasi ve altindaki nekrotik kemikten alinan
insizyonel biyopsi sonrasinda yapilan histopatolojik degerlendirme
sonucunda iyi diferansiye OSHK tamis1 konmustur.

Anahtar Kelimeler: Etiyoloji; Oral Ulser; Yassi Hiicreli Kanser; Gecikmeli
Tam

ABSTRACT

In malign neoplasms, oral squamous cell carcinoma (OSCC) is one of the
important causes of mortality and morbidity. For this reason, early
diagnosis of OSCC is of great importance. Since the first symptoms of OSCC
cases are asymptomatic ulcers or painless swelling, it is known that there
may be a delay in the diagnostic process due to both patient- and physician-
related factors. 71-year-old woman was admitted to our clinic with the
complaint of intraoral ulceration that had not healed for 6 months. It has
been learned that a tooth extraction was performed six months ago due to
pain and tenderness in the left mandibular region, but the complaints
continued. Intraoral examination revealed a painful ulcerated lesion on the
left mandibular crest with irregular borders and a tendency to bleed. After
incisional biopsy of the alveolar crest mucosa and underlying necrotic bone,
histopathologic evaluation revealed a diagnosis of well-differentiated
0scCC.

Keywords: Etiology; Delayed Diagnosis; Oral Ulcer; Squamous Cell Cancer

Giris

Bas ve boyun bodlgesinde goriilen kanserler; oral kavite ve orofarenksde
gelisen neoplaziler seklinde siniflanmistir.” Oral kavite sinirlan,
dudaklarin  vermilyon sininndan arkada dilin ust yuzeyindeki
sirkumvallat papillalarina, ustte sert ve yumusak damak birlesim yerine
kadar uzanmaktadir. Oral kavite kanserlerinin %85-95’ini, oral
mukozanin skuamoz epitelinden gelisen karsinomlar olusturur.?

Orofarenks ve oral kavite bolgesi karsinomlarinda, orofarenks bolgesi
icin human papilloma viristiniin (HPV) karsinogeneze olan etkisi ayn bir
etiyolojik faktor olarak ortaya koyulmustur. Bu ayrim sonucunda, 2017
yiinda yapilan Diinya Saglik Orgiiti’niin (DSO) Bas Boyun Kanserleri
Siniflamasi’nin dordiinci baskisinda, her iki alan, birbirinden ayn olarak
degerlendirilmistir. Bu dogrultuda, 2022 yilinda yapilan DSO Bas Boyun
Kanserleri Siniflamasi’nin besinci baskisinda, oral skiiamoz hicreli
karsinom (OSHK) epidemiyoloji, patogenez ve histolojik prognostik
faktorleri acisindan ayrica giincellenmistir.’

OSHK, ileri evrelerde teshis edilen ve yiiksek 6lim oranina sahip olan bir
kanser tiridir. Bu durum, OSHK olgularinda tamda gecikmenin
onlenmesi icin calismalar yapilmasi gerekliligini dogurmaktadir. Erken
tam hem hastaligin komplikasyonlarini 6nlemek acisindan hem de
hastaya saglikli bir yasam kalitesi sunmak acisindan 6nemlidir.> OSHK
gelismis bir lezyona siklikla kotii agiz hijyeni ve kronik mekanik
irritasyonlar eslik edebilmektedir. Bu nedenle lezyonunun farkinda
olmayip, bahsi gecen sebeplerle dis hekimine basvurmus hastalarin
giincel dis hekimligi muayene ya/ ya da tedavileri sirasinda, dis
hekimlerinin OSHK ile karsilasmas1 miimkiindiir. Ayrica kemikte yaptigi
destriiktif litik degisiklikler sebebiyle radyolojik olarak genis bir ayirci
tam listesine sahiptir.?2 Bu durumlar dikkate alindiginda, erken tanida
basar1 saglanabilmesi icin OSHK olgularinin  klinik, radyolojik
ozelliklerinin bilinmesi ve ayiric1 tanilarina ait bulgularin dikkatle
degerlendirilmesi oldukca onemlidir.
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Bu olguda; enflamatuvar degisiklikler lehine yapilan bir yorumlama
sonucu tanida gecikme olusmus bir OSHK olgusu, klinik, radyolojik ve
histopatolojik bulgulan ile giincel literatiir esliginde tartisilmaktadir.

Olgu Sunumu

71 yasindaki kadin hasta Kocaeli Universitesi, Dis Hekimligi Fakiiltesi
Ag1z, Dis ve Cene Radyolojisi Anabilim Dali’na, agiz icerisinde agnli ve
alti aydir iyilesmeyen yara sikayetiyle basvurdu. Hastadan alinan
sistemik anamnezde diabetes mellitus tip 2 ve hipertansiyon
hastaliklarinin bulundugu, sigara ve alkol aliskantiginin ise olmadig
ogrenildi. Dental anamnezde hastamin alt1 ay once sol mandibular
bolgede agn ve hassasiyet sikdyetiyle dis hekimine gittigi, sol alt
premolar ve molar dis cekimlerinin yapildigi, daha sonra ¢ekim yapilan
bolgelerin iyilesmedigi 6grenildi.

Yapilan intraoral klinik muayenede, sol mandibular birinci premolar
bolgesinden baslayip posteriorda pterygomandibular rapheye uzanan,
kenarlari mukozadan yiikseklik gosteren, lizeri yer yer beyaz renkte
psodomembranla kapli, kanamaya meyilli, palpasyonda agnli ulser
saptandi. ilgili bélgede herhangi bir eksuda cikist gézlenmedi (Resim 1).
Ekstraoral olarak ise sert kivamli ve agrili sol submandibular
lenfodenapati (LAP) tespit edildi.
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Resim 1. Sol mandibular bolgede kenarlan kalkik, endurasyon
gosteren kanamali Ulsere lezyonun agiz ici goriintiisu.

Hastanin  radyolojik muayenesinde, panoramik radyografisi
degerlendirildiginde, sol mandibular kaninden baslayip sol korpus
mandibula boyunca ilerleyen, ramus mandibula anteriorunu icine alan
sinir belirginligi izlenmeyen radyolusent lezyon tespit edildi (Resim
2). Sonra alinan konik 1sinli bilgisayarli tomografi (KIBT)
goriintiilerinde ise bukkal ve lingual korteksi destriikte eden, saglam
kemik komsulugunda sinir belirginliginin izlenmedigi, 41 x 23 x 13 mm
boyutlarinda, yer yer bazis mandibulaya uzanan bir yikima sebep
olmus litik alan izlendi (Resim 3). Daha sonra 36 numarali dis
bolgesindeki dissiz alandan, alveolar kret mukozasi ve altindaki
nekrotik kemikten epidermoid karsinom, osteomiyelit 6n tanilan ile
alinan insizyonel biyopsiler istanbul Universitesi Onkoloji Enstitisii
Timor Patolojisi Bilim Dali’na gonderildi.

Resim 2. Sol mandibular molar bolgede sinirlan belirsiz, invaziv
karakterde radyolusent lezyonun panoramik radyografi goriintusi

Resim 3. KIBT aksiyal kesitinde; bukkal ve lingual kortikal kemikte
yikima neden olmus belirgin sinirlara sahip olmayan invaziv
karakterde radyolusent lezyon

Yapilan makroskopik incelemede pembe- beyaz renkte, yer yer
kanamali alanlar iceren, elastik kivaml kesiti beyaz renkte iki adet
dizensiz doku parcasi ve bunlarla birlikte bazi sert doku parcalan
izlendi. Dokular 24 saat %10’luk formalin soliisyonunda fikse edildi.
Ardindan diseksiyonu yapilan yumusak dokular ve 1/2 %20 Sodyum
sitrat, 1/2 %50’lik formik asit'ten olusan soliisyonunda dekalsifikasyonu
yapilan sert dokular rutin doku takibine alindi. Hazirlanan kesitler
hematoksilen-eozin yontemiyle boyanip 151k mikroskobunda incelendi.
Mikroskopik incelemede dokularin tizerini orten cok katli yassi epitelde
tabandan tabana dek hucrelerin iri, hiperkromatik c¢ekirdekli,
cekirdekgikleri belirgin goriinimde oldugu izlendi. Epitelin altindaki
bag dokusunda atipik spinal tabaka hiicrelerinin olusturdugu kitleler
gorildi. Bu kitlelerin cogunun ortasinda keratin lamelleri saptandi
(Resim 4a). Tumor hicrelerinin olusturdugu kitlelerin cizgili kas
dokusuna dek uzandig izlendi (Resim 4b). Atipik timor hiicrelerinin
vaskiiler invazyon (Resim 4c) ve sinir dokusu invazyonu yaptigi (Resim
4d) gorildi.

‘.‘-'\‘ - ‘\
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Resim 4. a) Yiizey epitelinde tabandan tavana kadar displazi, bag
dokusu ortalarinda keratin lamelleri bulunan, atipik epitel
hiicrelerinin olusturdugu kitleler (H&E x40) b) Cizgili kas dokusu
invazyonu (H&E x100) c¢) Vaskuler invazyon (H&E x100) d) Perinoral
invazyon (H&E x100)

Histopatolojik degerlendirme sonucu insizyonel biyopsi 6rneklerinde
cizgili kas dokusu, kemik doku invazyonu, vaskiler ve perinoral
invazyon yapms iyi diferansiye OSHK tanis1 koyuldu. incelenen doku
ornekleri lezyonun insizyonel biyopsilerine ait oldugu icin timor
boyutu ve timor invazyon derinligi ile ilgili degerlendirilme
yapilamadi. Cerrahi miidahalesinin yapilmasi icin Kulak Burun Bogaz
Anabilim Dali’'na yonlendirilen hastanin rezeksiyonunun ic¢ ay sonra
gerceklestigi ve takip eden iki yillik donemde radyoterapi almadigi
ogrenildi. Aynica tarafimizdan yilda bir kontrol seanslarina cagrilan
hastanin intraoral ve radyolojik muayenesinde ilgili alanda iki yillik
takip surecinde herhangi bir lezyon izlenmedi.

Tartisma ve Sonug

OSHK etiyolojisinde onemli rol oynayan titiin ve alkoliin kullanim
siiresi ve miktari, hastaligin goriilme riski ile dogru orantili olarak
iliskilendirilmistir.* Olgumuzun 71 vyasinda ve sigara aliskanligi
bulunmayan kadin hasta olmasi, bagimsiz bir risk faktorii olmasa da
hastaligin multifaktoriyel etiyolojisi icerisinde yer alan ileri yas ve
OSHK iliskisini desteklemektedir. Ote yandan olgumuzun tiitiin
kullanmamasi, HPV ve genetik yatkinlik gibi diger etiyolojik faktorlerin
arastirilmasi gerekliligini 6n plana ¢ikarmaktadir.> Kanserojen hava
kirleticilerine maruz kalmamn OSHK icin bir risk faktorii oldugu one
suriilmistiir.®  Olgumuzun ikamet ettigi Kocaeli ilinde vyapilan
calismalarda hava kirliligi sinmirinin - asildiginm  gosteren  raporlar
mevcuttur.”

OSHK, oral mukozanin malignite potansiyeli tasiyan bir prekanseroz
lezyonu olarak baslayip sonraki safhalarda diizensiz, yuzeyden kabarik
sertlesmis kenarlara sahip lserli veya verriikoz yapiya sahip ekzofitik
bir kitleye donisebilir. Sekonder olarak enfekte olmadikca, genellikle
agrisizdir. & Bunlarin yam sira eslik eden kaseksi, disguzi, disfaji gibi
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klinik tablolar, hastanin bir biitlin olarak degerlendirilmesinde énem
tasimaktadir (Tablo 1). Olgumuzda da hastanin bize basvurmadan alti
ay dnce gittigi dis hekiminin ongordiigii tedaviye cevap vermemis olan
lilser OSHK lehine degerlendirilip biyopsi yapilmasi karar alinmistir.

Tablo 1. Oshk Klinik Bulgular ve Ozellikleri

+ Adri, OSHK hastalarinda en gok rastlanilan bulgulardan biri olsa da erken
evrede asemptomatik olabilir.2

- Hafif rahatsizlik hissinden, lezyonun ilerlemesi ve biyiikliginin artmasi ile
birlikte, siddetli agriya kadar degisik sekillerde goriilebilir.2

1. AGRI - Dil veya adiz tabaninda lokalizasyon gésteren OSHK olgularinda agri

bulgusu diger lokalizasyonlarda gozikenlere oranla daha erken ortaya
cikabilmektedir. Dudak ve bukkal mukozada lokalize olan OSHK'lar daha gok
ileri evrelerde siddetli agr gosterme egilimindedir. Bunun sebebi dilin stirekli

hareketli bir yapida olmasi ve dislere siirekli temas etmesi olarak
dustuntlmustar.®
(REZI:H((JI;ISEEgAPI - OSHK Ulserleri palpasyonda sert, derin, diizensiz tabana ve kenarlara
DEGISIKLIGI) Sl

- OSHK olgulari, lenf drenaji yolu ile ayni taraf submandibular ve servikal lenf
digimlerine tek tarafll metastaz yapabilir.5 Tutulum gosteren lenf digimi sert
ve fiksedir.

- Agiz tabani ve dilde lokalize olan OSHK olgularinda, kars! taraf servikal lenf
diigiimiine ya da cift tarafli diiglimlere metastaz olabilir. Nadiren OSHK
olgulari servikal lenf diiglimii metastazi géstermeden uzak organ metastaz
gosterebilir.

- Dudak ve agzin 6n bdlgesi kanserlerinin submental ve submandibular lenf
dugimlerine, agzin arka bolgesindeki kanserlerin tist juguler ve digastrik lenf
dugumlerine metastazi beklenir.

3. LENF DUGUMU
TUTULUMU

- Kageksi tanisi, li¢ durumdan birinin varliginda konulur. Bunlar;

= Son alti ayda %5'in Ustlinde kilo kaybi

4. KASEKSI
S =Beden kitle indeksi 20 kg/m2'nin altinda iken, %2'den fazla kilo kaybi

= Sarkopeni (Kas kaybi) varliginda %2'den fazla kilo kaybi."

- Normal fonksiyon gésteren tat duyusunda herhangi bir degisiklik olmasi
durumuna “disguzi” denilmektedir.
5. DisGuzi - OSHK olgularinda tat duyusundaki bozuklugun mekanizmasi tam olarak
anlagilamasa da bu durumun tedaviye uyumu azalttig ve besin alimini
etkileyerek hastanin iyilesmesini etkiledigi bildirilmistir. !

- Oral, farengeal, 6zefageal fazlardan herhangi birinde meydana gelen

6. DISFAJI aksaklik sonucunda gozlenebilen yutma gligliigiine denir.

- Agiz agikliiginda kisithilik (Trismus), timoriin parafaringeal bolgeye
infiltrasyonu nedeniyle olup prognozu kétilestiren dil damak baglantisinin
isareti olabilir.2

7. TRISMUS

8. TEDAVIYE CEVAP - 2 haftadan uzun stiren tedaviye ragmen cevap vermeyen, inatgi lezyonlar.?
OSHK olgularinda bolgesel lenf dugimi tutulumu olan lenf
diigiimlerinin, cogunlukla asemptomatik, sert ve kapsil disina yayilim
(KDY) olanlarin cevredeki bag dokusu ile birlesmesi nedeniyle
hareketsiz olduklar bilinmektedir.'? KDY varliginin, yilksek oranda
niiks, uzak organ metastazi ve mortalite ile iliskili oldugu,' ve ayrica
HPV ile iliskili olmayan bas ve boyun kanserlerinin cogunda prognoz
izerinde 6nemli bir etkisinin oldugu da gosterilmistir. Bu sebeple yine
2019 yii Amerikan Kanser Komitesi durum raporunda KDY varligi N
kategorisine dahil edilmistir (Tablo 2)."*' KDY pozitif olarak
siniflandirmak icin, klinik ve radyolojik bulgularin yayiimi acik bir
sekilde desteklemesi gerekmektedir.'* Klinik olarak KDY tespit
edildiginde, hastalik N3b kategorisinde kabul edilir. Yayilimin tespiti
acisindan siipheye disiildiigiinde ise daha diisiik bir kategoriye
atanmasi tavsiye edilmektedir.'® Olgumuzda yapilan klinik muayenede
kapsul disina yayiima isaret eden sert kivamli ve hareketsiz LAP tespit
edilmistir.

NX Bolgesel lenf diigiimleri degerlendirilemez.
NO Bolgesel lenf diigiimii metastazi yok.
N1 Tek, ayni taraf ipsilateral lenf diiglimi metastazi, < 3 cm ve KDY (-)

Tek, ipsilateral lenf digimii metastazi > 3 cm - < 6 cm ve KDY (-),

ya da

N2 birden gok ayni taraf ipsil lenf digimii r <6cmve KDY (-),
ya da

iki tarafli bilateral veya karsi taraf kontralateral lenf diigimii metastazi < 6 cm ve KDY

ENY (-)

N2a Tek ipsilateral lenf dugimi metastazi > 3 cm - < 6 cm ve KDY ENY (-)

N2b Birden gok ipsilateral lenf diigimi metastazi <6 cm ve KDY ENY (-)

N2c Bilateral ya da kontralateral lenf diiglimii metastazi < 6 cm ve KDY ENY (-)

Lenf digimi metastazi > 6 cm ve KDY ENY(-)
N3 ya da
herhangi bir lenf diigimi metastazi ile birlikte klinikte KDY ENY(+)
N3a Lenf diglimii metastazi > 6 cm ve KDY ENY(-)

N3b Herhangi bir lenf diiglimii metastazi ile birlikte klinikte KDY ENY(+)

OSHK olgularinin radyolojik bulgulari genellikle gec donemlerde tespit
edilmektedir. "7 OSHK rutin radyolojik degerlendirme siirecleri
icerisinde Bilgisayarli Tomografi kullamlmakla beraber, tumorin
kemik invazyonunun degerlendirmesi safhasinda KIBT’nin de yeterli
goriintiilemeyi saglayabilecegi bildirilmistir. '® Lezyonun mukozal ve
kemik dis1 yayiimi, intrakranial invazyon, orbita uzantisi, kemik iligi
infiltrasyonu veya perinoral invazyonu gibi sirecler ise Manyetik
Rezonans Goruntiileme ile izlenmektedir.” Olgumuzda tam sireci
icerisinde, KIBT radyolojik degerlendirmesi sonrasi yapilan biyopsi ile
OSHK tanis1 konulmustur.

Klinik ozellikler acisindan, OSHK lezyonlarinin % 76’simin Tumor, Lenf
Diiglimii, Metastaz (TNM) simiflamasinda onemli bir boyut olan 2
cm’den biyik oldugu (ortalama 3.4 cm) 2° ve olgularin %30’una
metastatik servikal lenf diigimuniin eslik ettigi bildirilmistir.?" Ek
olarak, ozellikle dulser iceren OSHK olgularinda, yanlis klinik
degerlendirme nedeniyle tamda gecikme olabilecegi rapor
edilmistir.?? Olgumuzun tamsinda 6 aylik bir gecikme yasandigi
dikkate alindiginda, yaklasik 4 cm uzunlugunda dlser iceren bir
lezyona ve metastatik servikal LAP’a sahip olmasi, OSHK tanisinda
gecikmelerin degerlendirildigi literatiirle uyumludur.

OSHK tedavisi siirecindeki gecikmenin, prognoza olan kotii etkisi
bircok calismaya konu olmustur.? Jafari ve ark., OSHK olgularinda
tam konduktan sonra tedavi baslama suresinin ortalama u¢ ay
oldugunu ve bu siirenin 270 gline kadar uzayabildigini
belirtmislerdir.?* Olgumuzda ise, tan1 konmasinin ardindan {ic ay sonra
tedavisi baslamistir. Bu durumda olgumuza ilk dis hekimine gittigi
sireden itibaren yaklasik dokuz aylik siirec sonunda miidahalesi
yapilmistir. Bu dogrultuda onkoloji hastalan icin ivedi tedaviye olanak
veren sartlarin saglanmasina yonelik iyilestirilmelerin yapilmasi, bu
siirecin kisaltilmasina katkida bulunacaktir.

OSHK tam siirecinde, hastanin klinik, radyolojik, laboratuvar ve
anamnez bulgulart  bir bitiin olarak iyi degerlendirilmesi
gerekmektedir. OSHK icin erken tani ve tedavi sartlarinin saglanmasi
icin gerek mezuniyet sonrasi egitim gerek toplum genelinde hastalarin
bilgilendirilmesi calismalarina ihtiyac duyulmaktadir.
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Case Report / Olgu Sunumu

Mandibulada Multilokuler Gorunumlu Multiple Myelom: Radyografik Bulgularla Olgu

Sunumu
Multiple Myeloma with Multimodular Appearance In the Mandible: A Case Report with Radiographic Findings

Kiibra CAM®

, Ayse Zeynep ZENGIN®

%0ndokuz Mayis Universitesi Dis Hekimligi Fakiiltesi, Agiz, Dis ve Cene Radyolojisi AD, Samsun, Tiirkiye
“0Ondokuz Mayis University Faculty of Dentistry, Department of Oral and Maxillofacial Radiology, Samsun, Tirkiye

OZET

Amag: Multiple myelom (MM), plazma hiicrelerinin kemik iliginde anormal
immunoglobulin Gretmeleri ile karakterize malign bir hastaliktir. Genellikle
mandibulada kortikal yap1 icermeyen, iyi sinirli zimba deligi seklinde
radyoliisent goriintii verir. Bu olgu sunumunun amaci, MM tanmli hastada farkl
radyografik bulgular gosteren cene lezyonlarinin sunulmasidir.

Olgu sunumu: Bifosfonat tedavisi planlanan 49 yasinda MM tamli erkek
hasta, Agiz Dis ve Cene Radyolojisi klinigine basvurdu. Alinan panoramik
radyografta, sol mandibula angulus bolgesinde, 2. ve 3. molar dislerin
apekslerini ve inferior alveolar kanali icine alan, 3. molar diste kok
rezorpsiyonuna sebep olan, lobiile, iyi sinirli, multilokiiler goriinimli
radyoliisent alan ve ramus orta kisminda iyi sinirlh zimba deligi goriinimli
radyoliisent lezyon izlendi. Hastaya ait mevcut bilgisayarli tomografi (BT)
goruntilerinde, mandibula ramus bolgesinde hafif ekspansiyon gosteren,
bukkal ve lingual kortikal kemigi inceltip yer yer destriikte eden, loblile,
zayif simirli, homojen hipodens kemik lezyonu goriildii. Manyetik rezonans
(MR) goriintilerinde ise sol mandibula ramus bolgesinde kemikte
destriiksiyona yol acan kas ile izointens zayif sinirli lezyonlar izlendi.

Sonug: Klinisyenlerin mandibulada goriilen kistik veya multilokiiler
goriniimlu lezyonlarin ayinci tanmisinda MM lezyonlarint da g6z oniinde
bulundurmalar gerekmektedir.

Anahtar Kelimeler: Bilgisayarli tomografi, Manyetik rezonans gorintiileme,
Multiple myeloma, Panoramik radyografi

ABSTRACT

Objective: Multiple myeloma (MM) is a malignant disease characterized by
plasma cells producing abnormal immunoglobulin in the bone marrow. It
usually gives a radiolucent image in the form of a punch hole with good
borders in cortical structure devices in the mandible. The purpose of this
case report is to present a mandibular lesion with different radiographic
findings in a patient with MM.

Case Report: A 49-year-old male patient diagnosed with MM and scheduled
for bisphosphonate treatment applied to the Oral and Maxillofacial
Radiology clinic. In the panoramic radiograph, a lobulated, well-
circumscribed, multilocular radiolucent area involving the apices of the 2nd
and 3rd molars and the inferior alveolar canal in the left mandibular angulus
region, causing root resorption in the 3rd molar, and a well-circumscribed
staple-hole-looking radiolucent lesion in the middle part of the ramus were
observed. In the patient's current computed tomography (CT) images, a
lobulated, poorly-circumscribed, homogeneous, hypodense bone lesion was
observed in the mandibular ramus region, showing mild expansion, thinning
and occasionally destroying the buccal and lingual cortical bone. In the
magnetic resonance (MR) images, isointense, weakly-circumscribed lesions
were observed in the left mandibular ramus region, causing bone
destruction, and muscle-related weakly-circumscribed lesions.

Conclusion: Clinicians should also consider MM lesions in the differential
diagnosis of cystic or multiloculated lesions in the mandible.

Keywords: Computed Tomography, Magnetic Resonance Imaging, Multiple
myeloma, Panoramic radiography

GIRIS

Multiple myelom (MM), plazma hiicrelerinin kemik iliginde anormal
immunoglobulin Uretmeleri ile karakterize malign bir neoplazmdir.
Hematolojik malignitelerin %10’unu olusturmaktadir. Cogunlukla 65 ve
75 vyaslan arasinda, erkeklerde sik gorilir. Gelisimi, tumor
hiicrelerindeki genetik degisiklikleri ve bu hiicrelerin barindinldigi
kemik iligi mikro cevresindeki degisiklikleri iceren c¢ok adimli bir
surectir. Naif B hiicrelerinin, antijenle karsilastiklarinda lenf
diigimlerindeki germinal merkezlerde cesitli siireclerden gecerek
doniisiimiine yol acan olaylar sirasindaki hatalardan ortaya cikar.'

Kemik agrisi en karakteristik semptomdur. Bazi hastalarda tiimore bagh
kemik tahribatindan kaynaklanan patolojik kiriklar goriilebilir. Ayrica
yorgunluk, ates, trombosit iretimi etkilenmisse deride ve agiz
mukozasinda petesiyal kanamalar, sekonder hiperkalsemiye bagl
metastatik kalsifikasyonlar, bobrek yetmezligi ve idrarda Bence Jones
proteinleri bulunabilir.?

MM hastalarinda diiz grafiler, BT ve MR goriintiileme gibi farkl
radyografik teknikler kullamlr ve kemik iliginde litik lezyonlar olarak
goriliir.® Bu hastalik icin tani kriterleri, coklu osteolitik lezyonlarin
tespiti, biyopside atipik bir plazma hiicre popuilasyonunun tanimlanmasi,
amiloid birikintilerinin varlign ve immunoglobulin {retimindeki
anormalliklerdir.* MM hastalarinda gériilen kemik lezyonlarina siklikla
vertebra, kafa kemikleri, sternum, kostalar, humerus ve femurda
rastlanmaktadir.> Tekli lezyonlar plazmasitom, coklu lezyonlar MM
olarak adlandirilir.® Vakalarin yaklasik %30’unda cene tutulumu gorilir
ve %16'sinda ¢ene lezyonu hastaligin ilk belirtisidir.>* Cene lezyonlari en
stk mandibula posteriorda goriilir ve dis agnsi, diseti kanamasi,

Gonderilme Tarihi/Received: 3 Haziran, 2023
Kabul Tarihi/Accepted: 30 Ekim, 2024
Yayinlanma Tarihi/Published: 23 Aralik, 2024

Atif Bilgisi/Cite this article as: Cam K, Zengin AZ. Mandibulada Multilokuler Goriiniimli Multiple Myelom: Radyografik

Bulgularla Olgu Sunumu. Selcuk Dent J 2024;11(3): 351-355 Doi: 10.15311/ selcukdentj.1291565

parestezi, dental mobilite, iilserasyon lezyonla birlikte goriilen
bulgulardir. Panoramik radyograflarda genellikle birden c¢ok, zimba
deligi seklinde iyi simirli radyoliisent lezyonlar olarak izlenir.>®

Ayina tamida baslica metastatik karsinoma olmak iizere, siddetli
osteomiyelit, bilateral basit kemik kistleri, talasemi,
hiperparatiroidizm gibi baz1 hastaliklar dustnilmelidir. MM ile
karistinlmast en olas1 hastalik, metastatik karsinomun radyoliisent
formudur. Onceden malignite hikdyesinin bilinmesi MM’u metastatik
karsinomdan ayirmaya yardimci olabilir.?

Bu hastaligin tedavisinde, hastamin istegi, genel durumu, yas, alerjisi,
daha once kullanilan ilaclar ve toksisite riskini artirabilecek onceden
var olan komorbiditeler &nemlidir.” Standart birinci basamak
(induksiyon) tedavi enjekte edilebilir bir proteazom inhibitoru, oral bir
immiinomodiilatér ajan ve deksametazon kombinasyonundan olusur.?
Daha agresif tiimorler genellikle otolog ya da allojenik kemik iligi
transplantasyonu uygulanmasi ya da kemoterapi ile tedavi edilir. Agnl
kemik lezyonlarin tedavisinde palyatif tedavi gerektiginde radyoterapi
kullamlabilir.?

Bifosfonatlar; MM, metabolik ve metastatik kemik hastaliklar, Paget,
vb. hastaliklarin tedavisinde kullanilan antirezorptif ilaclardir.
Bifosfonat kullammina bagl olarak goriilen en 6nemli yan etkilerden
birisi cenelerde gelisen osteonekrozdur.® 2014 yilinda sadece
bifosfonatlarin degil, baska antirezorptif ve antianjiojenik ilaglarin da
cene kemigi nekrozu vakalarinda rol oynadigi belirlenerek bu durum
ilaclara bagli cene kemigi nekrozu (ICKON) olarak tammlanmstir.
Cenelerde radyoterapi gecmisi veya metastatik hastalik olmamasi,
antirezorptif veya antianjiojenik ilaclarla tedavi gormiis veya goriiyor
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olmas1 ve sekiz haftadan uzun siiren intraoral veya ekstraoral
sondalanabilen fistull bulunan veya ekspoze olmus kemik gozlenmesi
durumlarinin tamamini iceren hastalar ICKON olarak kabul edilebilir.™
Bu durumun onlenmesinde tip hekimlerinin hastalarim bifosfonatlar
dahil antirezorptif ve antianjiojenik ilac tedavisine baslamadan once
dis hekimlerine konsulte etmesi oldukca onemlidir.

Bu makalenin amaci tip fakultesinden bifosfonat tedavisi oncesi
gerekli dental tedavilerinin yapilmasi icin klinigimize konsiilte edilen
MM tamili bir hastada farkli radyografik bulgular gosteren cene
lezyonlarinin sunulmasidir.

OLGU SUNUMU

Kirk dokuz yasinda MM tamli erkek hasta, bifosfonat tedavisi oncesi
fokal enfeksiyon kaynagi acisindan degerlendirilmesi igin Ondokuz
Mayis Universitesi, Tip Fakiiltesi, Onkoloji kliniginden Dis Hekimligi
Fakiiltesi, Agiz Dis ve Cene Radyolojisi klinigine konsiilte edildi.
Hastadan alinan anamnezde MM disinda herhangi bir sistemik hastaligi
bulunmadig1 6grenildi.

Hastanin intraoral muayenesinde cesitli dislerinde dentin ciiriigii ve
dis taslar1 bulundugu goriildii. Olguda spontan diseti kanamasi
mevcuttu. Alinan panoramik radyografta sol mandibula angulus
bolgesinde ikinci ve Uciincu molar dislerin apekslerini icine alan,
Ucuincu molar diste kok rezorpsiyonuna sebep olan, inferior alveolar
kanali cevreleyen, angulus bolgesinde inferior kortikal kemigini
destriikte eden, lobiile iyi simirli multilokiiler goriiniimlii radyoliisent
alan (mavi ok) ile birlikte ramus orta kisminda iyi sinirli zimba deligi
goriiniimlii radyoliisent lezyon (kirmizi ok) izlendi (Resim 1). ilgili
bolgelerde herhangi bir sislik veya palpasyonda hassasiyete
rastlanmad.

Resim 1. Olguya ait panoramik radyografi: Panoramik radyografta
sol mandibula angulus bolgesinde ikinci ve tctincii molar dislerin
apekslerini icine alan, liciincii molar diste kok rezorpsiyonuna sebep
olmus, inferior alveolar kanali cevreleyen, angulus bolgesinde
mandibula inferior kortikal kemigini incelten, lobiile iyi simrl
multilokiiler goriiniimlii radyolisent lezyon (mavi ok) ile birlikte
ramus orta kisminda iyi sinirli zimba deligi goriiniimli radyoliisent
lezyon (kirrmzi ok) izlenmektedir.

Hastanin yakin zamanda alinmis olan BT ve MR goriintileri incelendi.
BT goriintllerinde aksiyel kesitlerde mandibula ramus bolgesinde hafif
ekspansiyon gosteren, bukkal ve lingual kortikal kemigi inceltip, yer
yer destriikte eden, loblle, zayif simirli, homojen, hipodens kemik
lezyonu (Resim 2) ve sol mandibula ramus orta kismi ile kondil basinda
zimba deligi goriintimlii iyi sinirli hipodens lezyonlar (Resim 3) izlendi.
MR T1 aksiyel goriintulerinde ise sol mandibula ramus bolgesinde
kemikte destriiksiyona yol acan kas ile izointens zayif sinirli lezyonlar
(Resim 4) goriildi.

Resim 2. Olguya ait BT aksiyel kesit gorintiisii: BT aksiyel kesit
goriintiide mandibula ramus bolgesinde hafif ekspansiyon gosteren,
bukkal ve lingual kortikal kemigi inceltip yer yer destriikte eden,
lobule zayif sinmirli homojen hipodens kemik lezyonu goriulmektedir.
(mavi ok)

Resim 3. Olguya ait BT aksiyel kesit goriintiisii: BT aksiyel kesit
goriintlide sol mandibula kondil basinda zimba deligi goriintimli iyi
sinirli hipodens lezyonlar goriilmektedir. (mavi ok)

Resim 4. Olguya ait MR T1 aksiyel kesit goriintiisii: MR T1 aksiyel
kesitte, sol mandibula ramus bolgesinde kemikte destriiksiyona yol
acan kas ile izointens zayif sinirli lezyon goriilmektedir. (mavi ok)

Hastanin dental tedavi planlamasi, bifosfonat kullanimi sonrasi
gelisebilecek cene kemigi nekrozu riskini en aza indirilmesi
hedeflenerek yapilip, ilgili kliniklere yonlendirildi.
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MM genellikle 65-75 yaslan arasinda gorilurken, %80 den fazlasinin 45
yas lizerinde gorildiigi bildirilmistir.""" Lezyonlar erkeklerde kadinlara
gore daha sik gorilir'. MM cene kemiklerini %5-%30 oraminda*
etkilemekle birlikte literatiirde ilk bulgusunu cenelerde gosteren MM
olgular da bulunmaktadir.™ ilgili olgu 49 yasinda erkek hasta idi ve
mandibula ile birlikte kalvaryumda, vertebralarda, bilateral pelvik
kemiklerde belirgin olmak uzere apendikiiler iskelette cok sayida MM
lezyonlan oldugu rapor edilmekteydi.

Literatiirde MM ile ilgili oral bulgular icerisinde genis litik lezyonlara
bagli lokalize agn, sislik, parestezi, dislerde mobilite, dis kayb1, cene
kemiklerde ekspansiyon, patolojik kirik, atipik kan hiicrelerine bagl
gingival inflamasyon ve dil-diseti amiloidozu bulunmaktadir.>" ilgili
olguda ag1z ici muayenede spontan diseti kanamasi mevcut olup, diger
agiz ici bulgulara rastlanmamistir. Mandibulada bilateral plazmasitom
goriilen bir olguda, agiz i¢ci muayenede, yumusak kivamli, agrisiz,
prolifere olan, yaklasik 4.5 x 2.5 cm boyutlarinda bir kitle goriildiigii
rapor edilmistir. Baska bir olguda ise sol mandibulada, bukkal
vestiblilde genislemeye sebep olan, saglikli mukoza ile kapl,
palpasyonda hassas ve sert kivamli, yaklasik 3x5 cm boyutlarinda sislik
goriildiigu bildirilmistir.'

Radyolojik goriintiilerde MM lezyonlarinin cevre dokulara etkisi farkliik
gostermektedir. Eger kemikte mineral kaybi cok fazla olursa disler
kemige nazaran fazla opak goriilebilir. Mandibular kanalin kortikal
sinirlart kismen ya da tamamen ortadan kalkabilir. Mandibula inferior
kortekste incelme meydana gelebilir.3 Nadiren lezyona komsu dislerde
diizensiz kok rezorpsiyonlari ve lamina dura kayb1 olabilir.'® Kulkarni
ve ark.", bilateral soliter plazmositom goriilen bir olguda lezyonun
ilgili bolgedeki dislerde kok rezorpsiyonuna sebep oldugunu,
Suryavanshi ve ark." da sol mandibula posteriorda izlenen soliter
plazmositomu sunduklar1 vakada 35 ve 36 nolu dislerde kok
rezorpsiyonu bulundugunu bildirmislerdir. Sunulan bu olguda
literatiirle uyumlu olarak lezyonun 2. ve 3. molar dislerin apekslerini
icine aldigi, ilgili bolgede mandibular kanalin kortikal simrlarim
ortadan kaldirdig1, mandibulada dis kortikal sinirlarda destriiksiyona ve
3. molar diste kok rezorpsiyonuna sebep oldugu goriilmustdir.

MM lezyonlan diiz grafilerde genellikle kiiciik, keskin sinirli, zimba ile
delinmis multiple litik lezyonlar'"'® veya generalize osteoporotik
tarzda lezyonlar seklinde gorilir.' > Genel olarak multiple
radyolusent  lezyonlarin  ¢evresinde  osteosklerotik  reaksiyon
goriilmez." MM’da &zellikle kafatasinin zimba ile delinmis goriinimii
tipiktir."""'® Cene lezyonlann en sik mandibula posteriorda gorulir.
Molar ve premolar bdlge ve koronoid proges diger spesifik tutulum
bolgeleridir.'® Suryavanshi ve ark.' sunduklari plazmositom vakasinda
lezyonun panoramik radyografide sol mandibula korpusta 33 nolu
disten 36 nolu dise kadar uzanan, iyi kortikal simirli, unilokiiler
radyoliisensi seklinde goriildiigiinii belirtmislerdir. Kulkarni ve ark.™
ise olgu sunumlarinda plazmositomlu bir hastada panoramik
radyografide bilateral zayif simirli radyolisent lezyonlar oldugunu, sol
taraftaki lezyonun 31 numarali disten ramusa kadar uzandigini, sag
tarafta ise 46 numarali disin periapikalinde ve 45, 46 numarali dislerin
interdental alan cevresinde radyoliisent lezyon goriildiigiini
bildirmislerdir. ilgili olguda ise sol mandibula ramus orta kisminda ve
kondil basinda iyi simrli zimba deligi goriinimli multiple radyoliisent
lezyonlar ile sol mandibula angulus bolgesinde ikinci ve uglinci molar
dislerin apekslerini icine alan lobiile iyi simrli multilokiiler gorunimlu
radyolusent lezyon izlenmistir.

Kiciik MM lezyonlar1 bazen birbirleri ile birleserek daha biyik
hacimlere ulasabilir. Bu durumda iyi sinirli, oval ya da yuvarlak kistik
lezyonlar olarak goriilebilirler.? ilgili olguda hem iyi simrli oval
lezyonlar, hem de multilokiiler goriinlimli biyiik hacimli lezyonlar
izlenmistir. Segundo ve ark." calismasinda ilgili olguya benzer sekilde
mandibula simfiz bolgesinde kotu sinirli genis bir osteolitik lezyon
gorilduginii bildirmislerdir. Ayrica bu olguda BT goriintiilerinde sol
mandibula ramus bolgesinde bukkal ve lingual kortikal kemigi inceltip
yer yer destriikte eden, lobiile, iyi simirli, multilokiiler gorinumli
radyolusent lezyon goriilmiistiir. Hegde ve ark.'”’nin olgu sunumunda
BT goriintlsiinde sol mandibula ramusta bukkal ve lingual kortikal
kemikleri destrikte eden, yumusak doku komponentine sahip,
heterojen bir lezyon goriildiginii rapor etmislerdir. Santos ve
ark.2%agiz ici muayenede, mandibular alveolar sirtta 1.5 cm
uzunlugunda mor bir kitle ile birlikte radyografik muayenede

karakteristik olarak yuvarlak zimba deligi seklinde mandibular ramus
ve korpusa uzanan iyi sinirli radyolusent lezyon ve BT goruntiilerinde
mandibulada c¢evredeki yumusak dokuya uzanan osteolitik lezyon
gorildugini belirtmislerdir.

ilgili olguda MM lezyonlari, MR T1 aksiyel goriintiilerinde sol
mandibula ramus bolgesinde kemikte destriiksiyona yol acan kas ile
izointens zayif simrli lezyonlar seklinde goriilmistiir. Mohan ve ark.?'
ise sunduklarn  multilokiiler gorinumli MM olgusunun MR
goriintiilemesinde, sol mandibula posteriorda, T1 agirlikli kesitlerde
hipointens fokal litik ekspansil kitle gorildiigiini, sagittal T2 agirlikli
goriintiilerde ise lezyonun hiperintens goriildiigiinii bildirmislerdir.

Bu hastada alinan anamnezden ve konsiiltasyon belgesinden MM
hastas1 oldugu, cene ile birlikte bircok kemikte MM lezyonlan
bulundugu o6grenilmistir. Bu bilgiler 1s18inda kok rezorpsiyonu ve
mandibular kortikal kemikte yer yer incelme ve destriiksiyon yapan
multilokiler goriinimlii lezyonun MM olduguna karar verilmistir.

SONUC

MM lezyonlann mandibulada radyografik olarak genellikle kortikal yap1
icermeyen, iyi simrli zimba deligi seklinde radyoliisent alan olarak
goriilebildigi gibi nadir vakalarda sinirlan diizensiz oval ya da kistik
bicimli veya multilokiiler olarak izlenebilir. Bu vakada hem zimba
deligi seklinde, hem de komsu dis kokiinii rezorbe eden multilokiiler
gorinlimli MM lezyonlart sunulmustur. Hastanin sistemik hastaliginin
bilinmesi lezyonu diger multilokiiler lezyonlardan ayirmaya yardimci
olmustur. Dis hekimlerinin hastalarinin anamnezinde dikkatli olmalan
ve mandibulada dislerde kok rezorpsiyonuna neden olmus kistik veya
multilokiiler goriinimlii lezyonlarin ayirici tanisinda MM lezyonlarini
g0z oniinde bulundurmalar onerilir.

Ayrica bu olguda tip fakiltesinden bifosfonat tedavisi oncesi gerekli
dental tedavilerinin yapilmasi icin klinigimize konsiilte edilen MM
tanili hastanin dental tedavi planlamasi, bifosfonat kullanimi sonrasi
gelisebilecek c¢ene kemigi nekrozu riskini en aza indirilmesi
hedeflenerek yapilmistir. Tip ve dis hekimlerinin, bifosfonat tedavisi
planlanan MM hastalarinin dental tedavi planlamalarini uyum icinde
yuritmeleri kritik onem arz etmektedir.
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Case Report / Olgu Sunumu

Amlodipin Kullanimina Bagli Dis Eti Bliyimelerinin Cerrahisiz Periodontal Tedavisi: 2

Olgu Sunumu
Amlodipine Induced Gingival Enlargements: Non Surgical Periodontal Treatment : Report of 2 Cases
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, Demet EFE®

, Nurcan BUDUNELi®

%Ege Universitesi, Dis Hekimligi Fakiiltesi, Periodontoloji AD, izmir, Tiirkiye
%Ege University, Faculty of Dentistry, Department of Periodontics, Izmir, Tiirkiye

OZET

Dis eti buyumeleri; mikrobiyal dental plak birikimi, travma, sistemik
hastaliklar, genetik yatkinlik ve ila¢ kullanimi gibi ¢esitli nedenlerle ortaya
ctkmaktadir. laca baglh dis, eti buyumelerine neden olan ila¢ gruplarindan
biri de hipertansiyon, anjina pektoris ve kardiyak aritmi gibi kardiyovaskuler
problemlerin tedavisi icjn siklikla kullanilan kalsiyum kanal blokorii olan
amlodipin tiirevleridir. Amlodipinin kisa siireli ve diisiik dozda kullaniminin
bile dis etlerinde meydana getirdigi biyiimeler plak kontroliiniin
saglanamamasi ve kotl estetik gibi olumsuz etkiler olusturabilir. Lokal
etkenlerin ortadan kaldirnlmasi, agiz bakiminin iyilestirilmesi, periodontal
tedavi ve ila¢ degisikligi gibi uygulamalar ile ilaca bagli dis eti bliylimeleri
kontrol altina alinabilmektedir. Bu raporda, dis eti biyiimesi sikayetiyle
klinige basvuran ve uzun siiredir amlodipin kullanmakta olan iki hastada
baslangic ve cerrahisiz periodontal tedavi sonrasi klinik periodontal bulgular
sunulmaktadir.

Anahtar Kelimeler: Amlodipin, Hipertansiyon, Kalsiyum Kanal Blokérii, ilaca
bagli dis eti bilyiimesi

ABSTRACT

Gingival enlargements; arise due to various reasons such as microbial dental
plaque accumulation, trauma, systemic diseases, genetic predisposition,
and drug use. One of the medication groups causing drug induced gingival
enlargements is the calcium channel blockers commonly used for the
treatment of cardiovascular problems such as hypertension, angina
pectoris, and cardiac arrhythmia, including amlodipine derivatives. Drug
induced gingival enlargements can be controlled by practices such as
eliminating local factors, improving oral hygiene, periodontal treatment,
and medication modification. This report presents the clinical periodontal
findings after initial and non surgical periodontal treatment in two patients
who presented to the clinic with complaints of gingival enlargement and
had been using amlodipine for a long time.

Keywords: Amlodipine, Calcium Channel Blockers, Drug induced Gingival
Enlargements, Hypertension,

Giris

Dis eti bliylimeleri yol actig1 estetik, cigneme, konusma sorunlari ve agiz
bakiminin zorlasmasi gibi olumsuz etkilerinin yan sira mikrobiyal dental
plak birikimi icin uygun zemin hazirlayarak periodontitis riskini
arttirmaktadir. Sik goriilmekle birlikte, etiyopatogenezinin cesitliligi
nedeniyle, ayirci tani ve tedavi acisindan hekimleri oldukca zorlayan bir
klinik durumdur. Biiyiimeye neden olan cesitli faktorlerin basinda ilaclar
gelmektedir. ilacla iliskili bu durum, énceleri "dis eti hiperplazisi” veya
"dis eti hipertrofisi” olarak bilinirken, glinimuzde "dis eti biyumesi" veya
"dis etinde asin bilyiime" olarak adlandinlmaktadir.? ilaca bagh dis eti
biylimeleri ile iliskilendirilen baslica uc¢ ilac grubu; kalsiyum kanal
blokdrleri, fenitoin ve siklosporinlerdir.3

Kalsiyum kanal blokorlerine (nifedipin) iliskin dis eti buyumesi ilk defa
Ramon ve ark. tarafindan 1984 yilinda rapor edilmis olmakla birlikte* bu
etkinin mekanizmasi halen tam olarak aydinlatilamamistir. Bu ilaglar
hem gingival fibroblastlarin sayisini hem de bag doku matris tiretimini
arttirarak doku hacmini arttirmaktadir.® Dihidropridinler icerisinde yer
alan nifedipinin siklikla dis eti bilyimesine neden oldugu bilinse de
amlodipinin de benzer tabloya yol actig1 bildirilmistir.®

Benzer klinik goriiniime sahip olan ilaca bagli dis eti bllylimelerinin klinik
bulgular ilac kullanimim takiben ortalama 1-3 ay icinde goriilmeye
baslar.” Genellikle interdental papillerden baslayip yapisik disetiyle
simirll kalir ve dislerin labial yiizlerine dogru yayilarak kuronal yonde
bilylime gosterebilirler." Biyuyen dis etleri klinik olarak fibrotik, lobiler
veya enflamasyon varligina bagli olarak daha eritemli ve kanamali bir
goriinim sergileyebilir.® Tedavi kapsaminda agiz bakimi egitimi, dis
ylizeyi temizligi ve kok yiizeyi diizlestirmesini iceren cerrahisiz
periodontal tedavinin yani sira asir konturlu restorasyonlar gibi lokal
etkenlerin ortadan kaldinlmasi, ilacin kesilmesi veya baska bir ilac
grubuyla degistirilmesi ve gerekli goriilen olgularda cerrahi islemlerin
yapilmasi etkili olmaktadir.*

Bu raporda sunulan iki olgu ile amlodipin kullanimina bagli dis eti
buyimelerinde titizlikle uygulanan cerrahisiz periodontal tedavi, ila¢
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degisikligi ve iyi hasta-hekim is birligi sonucunda herhangi bir cerrahi
girisime gerek kalmadan klinik basar1 elde edilebilecegi ortaya
konmaktadir.

Olgu 1

Yetmis bes yasindaki erkek hasta, Ege Universitesi Dis Hekimligi
Fakiiltesi Periodontoloji klinigine dis etlerinde biiyiime sikayeti ile
basvurmustur. Alinan anamnezde hipertansiyon disinda bir sistemik
rahatsizigi bulunmayan hastanin kan basinci degerlerinin normal
sinirlar icerisinde oldugu ve bes yildir 10 mg/giinde amlodipin (Norvasc
10 mg, Pfizer, Istanbul) tiirevi ilac kullandi@ 68renilmistir. Yapilan agiz
ici muayenede, alt ve Ust cenede tum disleri kapsayan sabit protetik
restorasyonlarin mevcut oldugu tespit edilmistir. Alt cenede daha
yaygin ve siddetli olmak Ulzere her iki cenede de protetik
restorasyonlarin etrafinda goriilen dis eti biiyimelerinin enflamatuar,
kanamaya egilimli, lobiiler tarzda ve yapisik disetiyle simirli oldugu
goriilmils, dissiz bolgede ise biliyime olmadigi izlenmistir (Resim 1
a,b,c).

]

Resim1a. Baslangi¢c Cephe Fotografi
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Resim 1c. Baslangi¢ Sol Profil Fotografi

Hastamin agiz bakiminin zayif olmasina ragmen supragingival ve
subgingival dis taslarinin cok fazla olmadig gézlenmistir. Radyolojik
olarak, panoramik radyogramda genellikle horizontal alveol kemigi
kayiplan tespit edilmis ve dis eti biiyiimesinin goriildiigi bolgelerde
ortalama olarak 5 mm derinlikte miks (gercek ve pseudo) cepler
olculmustir (Resim 2).

Resim 2. Panoramik Radyogram

Aydinlatilmis onam formu ile gerekli aciklamalar yapilarak imzali
onay1 alinan hastanin cerrahisiz periodontal tedavisine baslanmistir.
ilk seansta supragingival dis yiizeyi temizligi yapilmis, dis fircalama ve
arayiiz temizligi detayli bir sekilde anlatilarak agiz bakimi egitimi
verilmistir. Blylimelerin alt cenede daha siddetli olmasi ve hastanin
estetik kaygiyla Ust sabit protetik restorasyonlarin kalmasim talep
etmesi nedeniyle yalmzca alt protezleri cikartilmistir. ilerleyen
seanslarda, hastanin takibini yapan kardiyoloji hekimi ile gorisulerek
ilac degisikligi yapilmistir. Her seans hastamin plak kontroli
degerlendirilmis ve gerektiginde arayiiz temizlik araglar uygulamali
olarak tekrar hastaya gosterilmistir. Cerrahisiz periodontal tedavi
sonrasi Uclincli ay kontroliinde biylimelerin 6nemli olciide azaldigi
gorulmustur (Resim 3 a,b,c). Baslangictaki sondalamada kanama
ylizdesi %93 iken {clinci ayin sonunda %4’e kadar geriledigi
saptanmistir (Gingival Kanama Indeksi, Ainamo&Bay).

Resim 3c. Uciincii ay kontrol sol profil fotografi
Olgu 2

Altmis sekiz yasindaki erkek hasta, dis etlerinde yaygin biyiime ve
kanama sebebiyle Ege Universitesi, Dis Hekimligi Fakiiltesi,
Periodontoloji Klinigine basvurmustur. Hastadan alinan anamnezde
hipertansiyon tanisi oldugu ve amlodipin tiirevi kalsiyum kanal blokdrii
antihipertansif (Exforge 10 mg amlodipin/320 mg valsartan, Novartis,
istanbul) ve antiagregan (Coraspin 100 mg) kullandig1 6grenilmistir. Ust
cenede sag kanin dis ile sol lateral dis arasinda ve alt cenede sol kanin
dis ile ikinci molar dis arasinda sabit protetik restorasyonlarin var
oldugu tespit edilmistir. Alt cene sag taraftaki sabit protetik
restorasyon ise cikartilmis olarak gelmistir.  Yapilan agiz ici
muayenede hem dogal dislerin hem de protetik restorasyonlarin
cevresindeki dis eti buyumelerinin siddetli, yaygin, kolay kanayan ve
lobliler tarzda oldugu goriilmistiir. Dis eti bliylimelerinin labial yiizde
oldugu, yapisik dis eti ve interdental papillay1 kapsadigi dikkat
cekmistir (Resim 4 a,b,c).

Resim 4a. Baslangic cephe fotografi
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Resim 4c.Baslangic sol profil fotografi

Hastada dis eti bilyimelerine bagli pseudo ceplerin varlig1 da dikkate
alinarak dislerin 6 noktasinda baslangi¢ sondalama derinligi 6l¢timleri
yapilmis ve 4-6 mm sondalama derinligine sahip toplamda 51 bdlge
tespit edilmistir. Sag Ust kanin diste ise bukkal yiizde dis eti
biiylimesine eksternal rezorpsiyonun eslik etmesi sonucunda 10 mm’ye
varan sondalama derinligi bulunmustur. Hastanin panoramik ve
periapikal radyogramlan incelendiginde, horizontal ve vertikal kemik
kayiplarinin oldugu saptanmistir (Resim 5 a,b).

Resim 5a.Panoramik radyogram

Resim 5b. Periapikal radyogram

Aydinlatitmis onam formu ile bilgilendirilip hastanin imzali onayr
alindiktan sonra, ilk seansta dis ylizeyi temizligi yapilip agiz bakimi
egitimi verilerek periodontal tedaviye baslanmistir. ilerleyen
seanslarda dis ylizeyi temizligi ve kok yiizeyi diizlestirmesi islemleri
tamamlanmistir. Diseti blylimelerinin hastanin kullandig1 yiiksek
tansiyon ilacina baglh oldugu diistniilerek kardiyoloji hekimi ile
gorusulmis ve kardiyolog tarafindan ilag degisikligi yapilmistir. Her
seansta hastanin plak kontroliindeki becerisi degerlendirilip siki bir
takip ile agiz bakimindaki motivasyonu giiclendirilmistir. Cerrahisiz
periodontal tedavi sonrasi uiclincii ayda, diseti biiyiimelerinin belirgin
sekilde geriledigi ve herhangi bir isleme gerek kalmayacak 6lciide
iyilestigi gozlenmistir (Resim 6 a,b,c).Sondalamada kanama yiizdesi
ise baslangicta %93 iken Ucincu ay kontrolinde %9 olarak
hesaplanmistir (Gingival Kanama indeksi, Ainamo&Bay).

Resim 6c. Uciincii ay kontrol sol profil fotografi

Tartisma

ilaca bagli dis eti biiyiimelerinin kisjnin agiz bakimim engelleyecek
seviyeye gelebildigi bilinmektedir. Dis eti biiylimeleri mikrobiyal
dental plak birikimi icin uygun bir ortam olusturup periodontal doku
yikimina zemin hazirlayabildigi gibi estetik, fonetik ve
1sirma/cigneme sorunlarina da yol acabilmektedir.!ilaca bagli dis eti
buylimelerinin mekanizmasi, yas, cinsiyet, genetik faktorler,
kullanlan ilacin dozu ve kullanim siiresi, agiz bakim aliskanliklan, dis
etinde var olan enflamasyon, buyume faktorleri ve sitokinler gibi
cesitli etkenlerle iliskili olup heniiz tam olarak aciklanamamstir.'?

ilaca bagli dis eti biiyiimeleri ile genc yas grubunda daha yaygin
oranda karsilasilmaktadir.  Ancak, kalsiyum kanal blokorlerinin
kullanimi orta ve ileri yas grubunda daha sik oldugundan, yas kalsiyum
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kanal blokorleri icin onemli bir risk faktori olarak kabul
edilmeyebilir." Kullanilan ilacin dozu, tedavi siiresi, ilacin tiikiriik ve
dis eti olugu sivisindaki konsantrasyonlar1 ilaca bagl dise eti
biiyimelerinin siddetini dogrudan etkilemektedir. Dis etindeki
buyume ile iliskilendirilen ortalama gunliikk amlodipin dozu 2,5-10 mg
arasinda degismekle birlikte, bu doz bircok calismada 5 mg/giin olarak
rapor edilmistir." Baz1 arastirmalarda ise; 5 mg/giin amlodipin
dozunun dis etinde biiyiimeye neden olmadigi ve 10 mg/giin bir dozun
dis etinde daha ciddi oranda biiyiimeye neden oldugu bildirilmistir.
Ancak, Seymour ve ark.'® 2000 yiinda yapmis olduklan calisma ile
amlodipin dozu ve dis eti biiyiime siddeti arasinda anlamli bir iligki
olmadigini 6ne siirmiislerdir.

Kalsiyum kanal blokdrlerine bagli dis eti bilyiimelerinin patogenezi ilag
ile fibroblast cogalma mekanizmasinin etkilesimine baglanmistir.
Genetik olarak, bireyler arasinda goriilen fibroblast farkliliklari,
buyume ile iliskilendirilebilecek bir farmakolojik ajan kullaniminda
dokularin cevabi iizerinde belirleyici bir etkiye sahiptir."” Yapilan
arastirmalarda, bu ilaclarla tedavi edilen hastalarin yalmzca bir
kisminda dis etinde asirn blyiime goriildigiinden, bu bireylerin ilaca
kars1 anormal duyarliik gosteren fibroblastlara sahip oldugu ve bu
durumun sonucunda da kolajen lretiminde artisla karsilasildig
varsayilmistir.’®  Genetik yatkinuk olarak, ilaca bagli dis eti
buyumelerinin HLA-DR2 veya HLA-B37 genlerini eksprese eden
hastalarda daha siddetli oldugu, HLA-DR1 geninin ise goreceli olarak
koruma sagladig yapilan calismalarda bildirilmistir.'®

Son yillarda yapilan calismalarda, ileri derecede biyumus dis
etlerinden alinan orneklerin immiinohistokimyasal incelemelerinde,
proenflamatuar sitokin ve biylime faktorlerinin ekspresyonlarinin
yiikseldigi ve bunun ilaca bagl dis eti bilyiimesi ile iliskili olabilecegi
bildirilmistir.' Dis eti bag dokusu fibroblastlarindaki kolajen protein
sentezindeki artis ve enflamasyonlu dis etinde interlokin-1 beta (IL-
1B8) ve interlokin-6 (IL-6) seviyesinin yiikselmesi arasinda sinerjistik bir
iliski bulunmustur.® Ayrica, uzun siiredir nifedipin ve amlodipin
kullanan hastalarda donistiiriicii bliyime faktorii (transforming
growth factor) (TGF-B) ve bag doku biiylime faktoriiniin (connective
tissue growth factor) (CTGF) birlikte aktive olup artis gosterdigi rapor
edilmistir.”> Dis eti biiyimesinde rol oynayan kalsiyum kanal
blokorleri, hiicre membranlarindan kalsiyum iyonu akisi uzerinde
olumsuz etki gostererek dis etindeki kolajenazlarin (MMP-1 ve MMP-3)
sentezini ve fonksiyonunu bozmaktadir. Bunun sonucunda azalmis
kolajenaz seviyeleri nedeniyle hiicre disi matris bilesenlerinin
birikimine bagli olarak dis etinde asir bilyiimelerin goriilebilecegi ileri
striilmiistar. '

Amlodipin, dis eti biiylimesine neden olabilen ikinci nesil bir
dihidropiridin kalsiyum kanal blokorudiir. Amlodipin kaynakli dis eti
buyumesi gorilme sikiginin  %1.7 ile %3.3 arasinda oldugu
bildirilmistir.?’ Lafzi ve ark.? yapmis olduklar bir calismada, giinde
10 mg amlodipin kullanan hastalarda iki ay gibi kisa bir siire icinde dis
eti bilylimesinin ortaya ¢iktigim gézlemlemistir. Seymour ve ark.® ise;
1994 yilinda yapmis olduklan bir arastirmada, agiz bakimi kotii olan
lic hastada kronik amlodipin kullanimina bagli dis eti biiylimesi rapor
etmislerdir. Jorgensen ve ark.? tarafindan, giinde 5 mg amlodipin
kullanan yuz elli kisilik hasta grubunda dis eti biylimesi prevelansi
incelenmis ve %3.3 oraninda, bes hastada hafif biiylime bulunmustur.
Bu oramin Nery ve ark.? tarafindan nifedipin kullanan 181 hastada
yapmis olduklar calisma sonucunda bildirilen orana (%43.6) kiyasla
onemli dlciide daha diisiik oldugu belirtilmistir.

Amlodipin benzeri kalsiyum kanal blokorii kullanan hastalarda goriilen
dis eti biilylimesi yetersiz plak kontrolii ile iliskilidir ve siddeti plaga
bagli olarak gelisen enflamasyon ile dogru orantili bulunmustur.?
Tedavi kapsaminda plak ve dis tasi gibi lokal enflamatuar faktorlerin
etkin bir sekilde ortadan kaldinlmasi ve cok iyi bir agiz bakiminin
saglanmas1 hedeflenir.?*?’ ilaca bagl dis eti biiyiimelerinde en etkili
tedavi protokolii ila¢ degisikligi veya kullanilan ilacin kesilmesidir.
ilacin kesilmesi veya degistirilmesi sonrasinda 1-8 hafta icinde, var
olan dis eti biiyuimeleri gerileyebilir. Ancak uzun siiredir mevcut olan
dis eti biiyiimelerinde tedaviye istenilen cevap alinmayabilmektedir.?
Cerrahisiz periodontal tedavi ve ila¢ degisikligi ile dis etindeki
biiyimelerin diizelmedigi durumlarda cerrahi miidahale onerilir.
Bahsedilen biitiin tedavi yaklasimlarinin etkili olmasina ragmen, dis
eti biiylimesinin tekrar ¢ikmasi oldukca sik rastlanan bir durumdur.?*

Bu raporda anlatilan iki olgunun tedavisi, dis ylizeyi temizligi, dis
fircalama ve arayiiz temizligini iceren agiz bakiminin anlatilmasi, kok
yuzeyi duzlestirilmesi ve duzenli kontroller ile yiritilen cerrahisiz
periodontal tedavi programiyla saglanmstir. Hastalarin kullanmakta
oldugu ilaclarin degisimi kardiyoloji hekimleri tarafindan yapilmis ve
hedeflenen iyilesme herhangi bir ek periodontal cerrahi isleme
gereksinim duyulmadan saglanmistir. Ilaca bagl dis, eti buyuimesi olan
hastalarda, destekleyici periodontal tedavi programindaki kontrol
araligimin ¢ aydan fazla olmamasi onherilmektedir. Her kontrol
seansinda, detayli sekilde agiz bakimi editimi tekrarlanmali ve
gerektiginde supragingival, subgingival dis, tas) temizligi yapilmalidir.?
Ayrica, bu ilaglan kullanan hastalarda dis eti buyimesinin onlenmesi
ve agiz sagliginin siirdiiriilmesi acisindan, kardiyoloji hekimleri ile dis
hekimleri arasinda iyi iletisim ve is birligi 6nerilir.
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0z

Maksillofasiyal protezler, cene ve yiz bolgesindeki eksiklik veya
bozukluklarin tedavisinde 6nemli bir rol oynar. Bu eksiklikler, dogustan gelen
durumlar, gelisimsel sorunlar, patolojiler veya travmalar sonucu olabilir ve
fiziksel, psikolojik ve fonksiyonel sorunlara neden olabilir. Cagdas dijital
teknolojiler, veri toplama, maksillofasiyal protez tasarim ve iretim
siireclerini bilyiik olclide kolaylastirmistir. Bilgisayar destekli tasarim (CAD),
bilgisayar destekli uretim (CAM) ve ¢ boyutlu baski (3B) gibi teknolojiler,
maksillofasiyal protezlerin tasarim ve lretiminde daha hassas ve verimli bir
yol sunar. Bu gelismeler, maksillofasiyal protezlerin estetik, fonksiyon,
maliyet ve saglamlik acisindan daha etkili bir sekilde tasarlanmasina ve
Uretilmesine olanak tanir. Bu nedenle, dijital teknolojilerin maksillofasiyal
protez alaninda kullamimi, hastalarin yasam kalitesini artirmak icin umut
verici bir gelisme sunmaktadir. Bu derlemede, maksillofasiyal protezlerin
yapiminda kullanilan dijital yontemler, tasarim ve Uretim yontemleri
aciklanmaktadir.

Anahtar Kelimeler: Maksillofasiyal protezler, dijital tarama, dijital baski

ABSTRACT

Maxillofacial prostheses play a significant role in the treatment of
deficiencies or abnormalities in the facial areas. These deficiencies can
result from congenital conditions, developmental issues, pathologies, or
traumas, leading to physical, psychological, and functional problems.
Contemporary digital technologies have greatly facilitated data collection,
maxillofacial prosthesis design, and manufacturing processes. Computer-
aided design (CAD), computer-aided manufacturing (CAM), and three-
dimensional printing (3D) technologies provide a more precise and efficient
way for designing and producing maxillofacial prostheses. These
advancements enable maxillofacial prostheses to be designed and
manufactured more effectively in terms of aesthetics, functionality, cost,
and durability. Therefore, the use of digital technologies in the field of
maxillofacial prostheses holds promise for enhancing the quality of life for
patients. This review outlines the digital methods, design, and
manufacturing techniques used in the fabrication of maxillofacial
prostheses.

Keywords: Maxillofacial prostheses, digital imaging, digital printing

GIRIS

Cene-yliz bolgesindeki eksiklik veya bozukluklara cene-yiiz defekti
denir." Cene ve yiiz deformiteleri konjenital olabilecegi gibi gelisimsel
bozukluklardan kaynaklanabilir. Nekrotizan hastaliklar, onkocerrahi
islemler veya travma gibi patolojilerden dolay da edinilmis olabilir.??
Cene-yiiz defektleri, lokalizasyonlarina bagli olarak hastalarin fiziksel ve
psikolojik sagliklarini olumsuz yonde etkileyebilir.2# >Bu tiir defektlerin
tedavisi icin maksillofasiyal protezler kullanilmaktadir.® Maksillofasiyal
protezler, dokunun icine veya disina yerlestirilebilirler. Kulak, burun,
g0z, orbita veya bas ve boyun bolgesindeki herhangi bir kayp, bu
bolgeye vyerlestirilen bir protez ile yeniden olusturulabilir. Bu
protezlerin yapimi oldukca zorlu bir siirectir ve bu protezlerin omri
genellikle alt1 aydan birkag yila kadar sinirlidir.”

Maksillofasiyal protezlerin tutuculugu, anatomik, mekanik, cerrahi
olarak veya adezyon ile saglamr.® Gilnimizde maksillofasiyal
protezlerin tutuculugunu ve stabilitesini saglamada osseointegre
implantlar da kullamlir.’ Ekstraoral implantlar kullanildiginda retansiyon
ve stabilitenin iyilesmesiyle birlikte, protez ve cilt arasindaki birlesme
hatlarinda gelismis estetik saglanir.’ Ayrica cilt adezivleri
kullanildiginda olusan, protez deformasyonu ve deri tahrisi gibi
dezavantajlarin 6niine gecilmis olur.' Literatirdeki bilgiler dahilinde
glinlimiizde, yiliz protezlerinde implantlar ile birlikte kullanilan belirli
atasman sistemleri bulunmaktadir. Bunlar manyetik atasmanlar, bar-
klips sistemleri ve kiiresel atasmanlardir.' Bunlarin iginde siklikla tercih
edilenlerden biri manyetik sistemlerdir.’

Maksillofasiyal protez alanindaki basari, cogunlukla onunla ilgili uygun
materyal bilgisine baglidir. Bu tip protezler icin kullanilmas1 gereken
malzeme, standart ozellikleri sergilemelidir. Bu ozellikler arasinda
toksik olmamak, alerjik reaksiyona neden olmamak, biyolojik uyumlu
olmak, boyutsal stabilite, hafiflik, diisik su emme, renk stabilitesi, iyi
yirtilma dayanimi ve cilt salgilarina karsi direng gibi 6zellikler bulunur.™
4 Gilnumuzde, maksillofasiyal protezler iretmek icin kullamlan
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materyaller arasinda vinil plastisol, polimetilmetakrilat (PMMA) bazli
akrilik rezinler, poliliretanlar, lateks ve silikon polimerleri
bulunmaktadir.? Polidimetilsiloksanlar (PDMS) olarak da adlandirilan
cesitli oOzelliklerdeki silikonlar klinikte ozellikle maksillofasiyal
rekonstriiksiyon icin en yaygin olarak kullamlan malzemelerdir.'>'®
Silikon elastomerlerin kolay sekillendirilebilmesi, doku uyumunun iyi
olmasi, i¢ ve dis boyamaya uygun olmasi, boyutsal stabilitelerinin iyi
olmasi ve genis sicaklik araliginda fiziksel 6zelliklerini korumalan gibi
ustiin 6zellikleri vardir."”

Cagdas dijital teknolojiler tibbi rekonstriiksiyon ve sanal cerrahi
planlamada yaygin olarak kullanilmaktadir.'® ' Bu teknolojiler, eksik
doku yiizeylerinin yeniden yapilandinlmasinda protez islemlerine
entegre edilmistir.” Hizli prototipleme, CAD-CAM (Bilgisayar destekli
tasarim-Bilgisayar destekli iiretim) ve 3 boyutlu baski teknolojisi gibi
ileri teknolojiler tamtilmistir ve bunlar maksillofasiyal protezler
alamnda da kullamlmaktadir.’® 2022 Art arda malzeme katmanlan
ekleyerek l¢ boyutlu tarama ve bilgisayar destekli tasarim (CAD) ile
birlikte kullanilan baski teknolojileri, o6zellikle estetik, baglanti,
fonksiyon, maliyet ve saglamlik acisindan maksillofasiyal protez alamim
potansiyel olarak etkileyebilir.2 2* Yiiziin veya agiz ici kisimlarin g
boyutlu taranmasi dogrudan bilgisayar destekli tasarim (CAD) modeline
donustiriilebilir (Sekil 1) ve eklemeli olarak dretilmis bir protez
basilabilir. 24
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Cilt 11 » Sayi1 3

Sekil 1. Orbita ve ¢evresinin U¢ boyutlu taranmis goruintisu.
Uc Boyutlu Tarama ve Tasarim Teknolojisi

Maksillofasiyal protezlerin iic boyutlu tasarim asamasi kompleks bir
surectir. Defekt alaminin verileri, tibbi taramalar ve doku yiizeyi
taramalan ile elde edilebilir.?> Tibbi tarama, maksillofasiyal bélgeye
0zgu; bilgisayarli tomografi (BT), konik 151nli bilgisayarli tomografi
(KIBT) veya manyetik rezonans goriintileme (MRG), lazer tarama,
dijital kamera, stereo-fotogrametri gibi yontemleri icerir. % Bu
tarama yontemlerinden MRG ve BT, Tipta Dijital Goruntileme ve
iletisim (DICOM) formatinda dosyalar olusturur ve hastanin spesifik
anatomisinin donustirilebilir 3B modellerini uretir. MRG veya BT
verilerinin  donustirilmesi icin cogunlukla Mimics (Materialise,
Belgika) programi kullanilmaktadir. Doku yiizeyi tarayicilar (6rnegin,
lazer tarayicilar, yapilandinlmis 151k tarayicilan, yiiz tarama cihazlan
ve intraoral tarayicilar), taramalan dogrudan standart mozaikleme
dili (STL) dosyalari olarak kaydedilir.?” Bu tarayicilardan gelen verileri
donustiirmek icin Zbrush (Pixologic, ABD), Geomagic (Geomagic
GmbH, Almanya), ve Rapidform (Geomagic GmbH, Almanya)
kullamlmaktadir. Fotogrametri, anatomik parcalarin iki boyutlu
goriintiilerinden ¢ boyutlu olciimlerin cikarilmasiyla, hastalarin
yiizlerinin 3B doku yiizeyi modellerinin uretilmesinde kullanilan ozel
yazilimlar igerir.2?° Ayrica DICOM formatinda olan veriler STL
bicimine donustiirilmelidir.?!

1. Doku Yiizeyi Taranmasi ve Veri Dijitallestirme:?'

e Tarama cihazlan kullanilarak doku taramasi yapilir.
e Bu taramalar, hastaya 6zel anatomik verileri dijital bir formata
donustiirmek icin bilgisayar sistemine aktanlir.

2. Dijital Modelleme ve CAD (Bilgisayar Destekli Tasarim):2!

e Dijital veriler, 6zel bir CAD yaziliminda kullanilarak bir lc
boyutlu model olusturulur.

e  Bu asamada, ylizey detaylan, kusurlar, kayip dokular ve diger
anatomik ozellikler dikkate alinir.

e  Gelismis CAD programlar, tasanimcilara, ozellestirilmis yiizeyler,
tutma elemanlan ve diger fonksiyonel unsurlar ekleme olanag
tanir.

3. Tasanmin Hasta ile Onaylanmasi:?'

e Olusturulan dijital model, hastaya sunulur ve onay alinir.
» Hasta, estetik ve fonksiyonel agidan memnun kalana kadar
revizyonlar yapilabilir.

4. Retansiyon Elemanlarinin Sanal Olarak Yerlestirilmesi:?'

- Implant veya diger retansiyon elemanlari, protezin sabitlenmesi
icin sanal olarak yerlestirilir.

- Implant pozisyonlar, kemik yapisina ve hastanin ihtiyaclarina gére
optimize edilir.

5. Yiizey Detaylarimin Eklenmesi:?'

e Cilt dokusu, kinsikliklar gibi detaylar, ©zel bir dijital veri
tabanindan veya manuel olarak eklenir.

6. Prototip Uretimi ve 3B Baski:?'

e  Tasarim, uygun bir malzeme kullanilarak 3B yazicida prototip
olarak uretilir.

e  Bu prototip, gercek protez tasariminin fiziksel bir modelini saglar.

Uc Boyutlu Baski Teknolojisi ve Ekleme Yontemi ile Uretim

Uc boyutlu (3B) baski, eklemeli iiretim veya hizli prototipleme olarak
da bilinen, malzemelerin katmanli olarak Ust iiste bindirildigi bir
prensibe dayanan bir tretim yontemidir.® Bu teknoloji, bir bilgisayar
destekli tasarim (CAD) modeline veya bilgisayar kontrolli bir
bilgisayarli tomografi (BT) taramasi altinda malzemeyi hassas bir
sekilde biriktirerek karmasik sekle sahip herhangi bir bileseni hizla
tretmek icin kullamlabilir.3'33 Son yillarda, farkli iretim islemleri,
hastaya 0zel tibbi malzemeler gelistirmek icin yaygin olarak
kullamlmistir. Bu malzemeler, implantlar ve rehabilitasyon icin
iskeletler, farkli vicut bolgelerini desteklemek ve fonksiyonlarim
iyilestirmek icin ortezler, eksik viicut parcalarin yerine koymak icin
protezler, ilag dagitim cihazlan ve benzerleri gibi cesitli tibbi cihazlan
icerir.3* ¥ Bu teknoloji, 6zellikle metaller, polimerler, kompozitler,
seramikler ve hidrojeller gibi bircok farkli malzeme kullanarak, ¢
boyutlu tasarim modeli lizerinden islenme ihtiyaci olmadan dogrudan
tam fonksiyonlu karmasik parcalar tretebilmektedir.3¢ 3

Eklemeli Uretim teknolojisi, maksillofasiyal protezler gelistirmek icin
blyiik bir firsat sunmustur,3 3 ciinkii daha dnce kullanilan mum veya
al¢1 gibi malzemelerden bir protez modeli olusturan el yapim
tekniklerden daha umut verici ve giivenilir oldugu kamtlanmistir. Bu
yontem karmasik, uzun ve daha yiiksek bir beceri ve uzmanlik derecesi
gerektirir.® Son derece karmasik kraniyofasiyal geometrileri yiiksek
dogrulukla olusturabilen iic boyutlu baski teknikleri, belirli ihtiyaglarin
karsilanmast icin ¢ok uygundur.*! Maksillofasiyal defektli bolgeler, sekil
ve boyut acisindan cok karmasiktir.*? Bazen protez malzemesini
dogrudan uygulamak kolay olmayabilir.** Hizli prototipleme veya 3B
baski olarak bilinen eklemeli uretim, geleneksel iiretim yontemlerine
gore daha esnek, hizli ve 6zellestirilebilir bir Uretim siireci sunar;'> 3"
“ayrica daha az malzeme israfi, daha hizli tiretim siireleri ve karmagsik
yapilar retme yetenegi gibi pek cok avantaja sahiptir.* Bu durumda,
stereolitografi goriinimii (SLA), dijital 151k isleme (DLP), fotopolimer
piskiirtme, secici lazer sinterleme (SLS), eriyik yigma modellemesi
(FDM) ve sivi yigma modellemesi (LDM) gibi 3B baski teknikleri son
derece faydali olabilir.“ Protezin dogrudan yazicidan basilmasi “direkt
hizli prototipleme” olarak adlandinlir. Sablon hazirlanarak iizerinden
olcu alinmasi veya negatif kalibin basilmasi ve protez malzemesinin
icine manuel olarak enjekte edilmesi ise “indirekt hizli prototipleme”
olarak adlandirilir (Sekil 2).4
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Sekil 2. Uc boyutlu baski teknolojisi ile hazirlanan maksillofasiyal
protez siirecini gosteren is akis semas.
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1. indirekt model iiretim yontemleri:
1.1 Stereolitografi (SLA)

ilk kez Charles W. Hull tarafindan 1986'da tamtilmistir. Stereolitografi
(SLA), fotopolimerizasyon siirecine dayanan ¢ boyutlu baskinin
yontemlerinden biridir. Tipik olarak, UV (Ultraviyole) 151k ve goriinur
151k radyasyonu, bir havuzda kullanilan sivi radyasyonu sertlestirilebilir
rezinler veya fotopolimerlerin polimerizasyon reaksiyonunu tetiklemek
icin kullamlir, bu da kat1 bir triin elde edilmesiyle sonuclamir 9,

Uretimin temel asamalan sunlardir:*®

1. CAD programinda
olusturulur.

istenen objenin ¢ boyutlu bir modeli

2. Bir yaziim paketi CAD modelini ince tabakalara ayirir.

3. Lazer, tank icindeki sivi rezini tarar ve sertlestirerek ilk tabakay
olusturur.

4. Platform 1 milimetreden kicik bir miktarda tank icine iner ve
lazer yeni tabakay1 tarar.

5. Model tamamlanana kadar bu islem tabaka tabaka tekrarlanir.
1.2. Dijital Isik isleme (DLP)

Dijital Isik isleme (DLP) teknolojisi, recinenin fotopolimerizasyonunu
gerceklestirmek icin bir dijital 151k projektorii olarak kullanilan bir
teknolojiye dayanmaktadir.*’ Projektor, bir katmanin goriintiisiinii ayni
anda yansitir ve bu durum, katmanin tim noktalarn ayni anda
kiirlendigi icin islemi cok daha hizli hale getirir. Bir DLP yazici, dijital
mikro ayna cihazindan (DMD) olusan bir LED (1s1k yayan diyot) ekranla
karakterize edilir. Bu kiiclik mikro aynalar 15181 yogunlastirabilir ve
recine tankinin tabaninda bir tabakanin yapisim olusturabilir. SLA gibi
baski islemlerinin sonunda modelin yikanmasi ve sonradan kiirlenmesi
gerekir."

SLA yonteminde, fotopolimerize olabilen sivi recine malzemesi
kullamir. Bu yontemde, lazer 15181 kullanilarak sivi recine sertlestirilir
ve 3 boyutlu nesne adim adim olusturulur. DLP yontemi ise SLA'dan
farkli  olarak, 15tk  kaynaginin  recine tankimin  altinda
konumlandirilmasiyla calisir.” SLA ve DLP yontemleriyle dogrudan
protez iiretiminde poliliretan-silikon kopolimer malzeme kullanilabilir.
Ancak, bu malzemenin, bakteriyel tutulma, diistik renk stabilizasyonu,
doku adezivlerine diisiik baglanma gibi dezavantajlan bulunmaktadir.
Ayrica, sadece tek renkli protezler uretilebilir.®

1.2. Fotopolimer Piiskiirtme

Fotopolimer puskirtme, tic boyutlu baski tekniklerinden biridir ve si1
fotopolimer mirekkeplerin secici olarak katmanlar halinde
sertlestirilmesiyle parcalarin olusturulmasini saglar. Bu teknikte, sivi
murekkepler baslangicta hava ¢ikaran bir tankta saklanir ve standart
murekkep puskirtmeli yazicilarina benzer sekilde yapinin platformlan
tzerine cok ince bir malzeme katmani olusturmak icin damlaciklar
halinde piiskirtiilerek secici olarak yerlestirilir.3* Sertlestirme icin 190
nm ile 400 nm arasinda dalga boyuna sahip UV (morstesi) 15181,
malzemenin Uzerine yayilir.'> 5" Bir katman kirlendikten sonra,
malzemenin daha once biriktirilen katman Uzerine puskurtiilmesini
saglamak icin yap1 plakasi, STL dosya formati izlenerek katman
kalinligina esit bir mesafeye indirilir. Bu siire¢, parcanin tamaminin
olusmasina kadar devam eder. Tasan kisimlar, destek yapilarina maruz
kalir ve sodyum hidroksit cozeltisi banyosunda 1sitilarak veya yiksek
basincli su jeti kullanilarak kolayca cikanlir.'

1.3. Segici Lazer Sinterleme (SLS)

Secici Lazer Sinterleme (SLS), bir veya birden fazla lazerin termal
kaynak olarak kullamldig1 art arda malzeme katmanlar eklenerek
yapilan {ic boyutlu baski tiiriidiir.* Sireg, plastik, metal veya seramik
gibi toz halindeki bir malzeme vyatag ile baslar. Lazer, toz
partikiillerinin sicakligini artirarak secici bir sekilde kati bir katman
olusturur. Daha sonra platform, STL dosyasina uygun katman
kalinligina esit bir mesafeye indirilir. Bir rulo, toz malzemeyi 6nceki
eritilmis katmanin iizerine esit sekilde yaymak icin kullamlir ve lazer,
yeni katmani eritmek Uzere ateslenir. Bu sireg, istenen urin
olusturulana kadar devam eder. Diger lc¢ boyutlu baski yontemlerinin
aksine, sivi rezin veya filament kullanarak 6geyi olusturan SLS, tasan
parcalar icin herhangi bir destek yapiya ihtiyag duymadan yazdirabilir.

Baski siireci sirasinda eritilmemis toz, kendini destekleyen bir madde
olarak gorev yapar. Bu, tasarimcilara daha fazla yaratici esneklik saglar
ve karmasik ozellikler ve karmasik geometriler gelistirmeyi mumkun
kilar.'® 33

Uretimin temel asamalan sunlardir:*
1. CAD programinda istenen objenin u¢ boyutlu bir modeli olusturulur.
2. Yazilim paketi, CAD modelini ince tabakalara ayirir.

3. Lazer 1simin temas ettigi yerdeki materyal, 1s1nin sagladig1 termal
enerji sonucu ergiyerek birlesir.

4. Her kesitin taranmasindan sonra platform bir tabaka kalinlig1 kadar
asagiya iner.

5. Ust yiizeye yeni materyal tabakasi uygulanir.
6. Model tamamlanana kadar bu islem tabakali olarak tekrarlanir.
1.4 Eriyik Yi8ma Modellemesi (FDM)

Eriyik Yigma Modellemesi (FDM), malzeme ekstriizyon tabanli bir 3B
baski teknolojisi olarak bilinir. Bu teknoloji, termoplastik bir filamentin
bir nozuldan cikarlip tabaka tabaka bir tablaya yerlestirilmesiyle ¢
boyutlu nesnelerin olusturulmasini saglar.>* islem sirasinda filament
1sitilir ve nozuldan ¢ikarildiginda katilasir, ardindan bir sonraki katman
olusturmak icin bir tablamin lizerine konur.

FDM, goreceli olarak diisiik maliyetlidir ve basit bir trretim sirecine
sahiptir. Bu teknolojiyi kullanan yazicilar, termoplastik malzemeleri
kullanarak nesneler uretebilirler.'

Uretimin temel asamalari sunlardir:
1. CAD programinda istenen objenin tc boyutlu bir modeli olusturulur.
2. Bir yaziim paketi CAD modelini ince tabakalara ayirir.

3. Bir bobinden, biri istenen objenin materyali ve digeri destekleyici
olmak lizere 2 materyal bobinden coziliir ve nozula gider.

4. Nozulisitilarak materyaller eritilir. Yazilim paketi ile nozul dikey ve
yatay yonde hareket ettirilebilir.

5. Kiiclik damlalarin nozuldan cikmasi ve cikar cikmaz sertlesmesi
yoluyla tabakalar olusur.

6. Model tamamlandiktan sonra destekleyici
karistinici cihazla kolaylikla ¢oziiniir.

materyal mekanik

Bu teknikte termoplastik polimerler kullamlabildiginden, kulak muflasi

ve yiiz rekonstriiksiyonunda cerrahi model eldesi kullanim alanlaridir.
56

Literatlire baktigimizda, Elbasthi ve ark.”” bir obturatérden tarama
kayitlan aldiktan sonra bunlan kullanarak FDM ile yeni bir obturator
elde etmis ve yeni obturatoru de orjinali ile karsilastirmistir. FDM ile
tretilen obturatoriin hassasiyetini degerlendirerek, FDM ile obturator
yapimini acil vakalarda kisa siirede uygun bir coziim olarak onermistir.

1.5 Sivi Yigma Modellemesi (LDM)

Sivi Yigma Modellemesi (LDM), FDM teknigine benzer sekilde, malzeme
ekstriizyonu tabanli bir 3D baski teknolojisi olarak kabul edilir. Bu iki
yontem arasindaki temel fark, LDM’de erimis termoplastik yerine
viskoelastik mirekkebin, bir basing veya vida-piston dizenlemesi
yardimiyla katmanlar halinde bir nozuldan yerlestirilmesidir. Her bir
katman vyerlestirildiginde, baski tablasi asagi iner ya da nozul, bir
sonraki katmanin yerlestirilmesine olanak tanimak icin STL dosya
formatim takip ederek yukari dogru hareket eder. Bu islem, tasarlanan
nesne tamamlanana kadar tekrarlamr.'

SONUC

Bu derleme, maksillofasiyal protez malzemelerinin eklemeli Uretim
siireclerini 6zetlemektedir. SLA teknigi gibi protez malzemelerine 6zgii
3B baski teknikleri ele alinmistir. Su anda maksillofasiyal protez triinleri
icin cesitli geleneksel uretim teknikleri kullanmilmaktadir. Bununla
birlikte, tim geleneksel siirecler zaman alici, maliyetli ve
zahmetlidirler. Maksillofasiyal protezlerin 3B baskisi, hastaya 0zgu
protezler gelistirmek icin bircok firsat sunan yeni bir alandir ve biiyuk
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bir hasta kitlesi icin daha iyi protezlere olanak saglar. Yiiz taramasi,
dogrudan bir bilgisayar destekli tasannm (CAD) modeline
donustiriilebilir ve eklemeli iiretim ile protezler basilabilir. Bu, daha
hizli protez tasarimi calismalarina olanak tanir ve daha fazla protez
yeniligi ve karmasik geometrik 6zelliklere yiiksek hassasiyetli uyum
saglar.

Bununla birlikte, maksillofasiyal protezlerin 3B baskisi icin uygun
malzemelerin secimi biylk bir zorluktur. Kullanilan malzemeler
biyolojik uyumluluk, toksik olmama ve oral ortamin streslerine
dayanabilecek yeterli dayanikliiga sahip olmalidir. Giiniimiizde
maksillofasiyal protezlerin 3B baskisi icin silikon elastomerler gibi
sinirll malzemeler uygundur. Ancak simdiye kadar, ticari olarak
mevcut malzemelerin hicbiri 3B baski maksillofasiyal protezleri icin
optimum malzeme parametrelerinin timiini karsilamamaktadir.

Son gelismelere ragmen, gerekli dayaniklilik, sekil koruma ve renk
stabilitesi gibi ozelliklere sahip yeni biyouyumlu malzemelerin
kesfedilmesi gerekmektedir. Ayrica, dogrudan ii¢c boyutlu (3B) baski ile
maksillofasiyal protez teknikleri alaninda daha fazla ilerleme
kaydedilmelidir.
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Bioactivity Assessment of Pulp Capping Biomaterials: in vitro Approaches
Pulpa Kaplama Biyomateryallerinin Biyoaktivitelerinin Degerlendirilmesi: in vitro Yaklasimlar
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ABSTRACT

Maintaining the health of the dental pulp is essential for the long-term well-
being of a tooth. Vital pulpal therapy is aimed at preserving and supporting
the vitality of pulp tissue in teeth affected by trauma, caries, or dental
procedures. The primary objective is to stimulate the formation of
reparative dentin to maintain tooth viability. Successful outcomes in vital
pulpal therapy rely on accurate diagnosis, patient selection, and evaluation
of various factors such as pulp exposure location, pulp maturity, and quality
of existing dental treatment. In vital pulpal therapy, a protective bioagent,
called a pulp capping material, is applied over the exposed dentin. Over
time, numerous dental biomaterials have been developed to promote safe
tissue responses and improve treatment outcomes. With advancements in
our understanding of dentin-pulp complex healing mechanisms, new
biomaterials have emerged to support pulp vitality during conservative and
restorative dental procedures. However, selecting the most suitable
biomaterial for each clinical scenario can be challenging due to the array of
options available. Therefore, developing and assessing the bioactivity of
novel pulp capping biomaterials is crucial, given the significant role of pulp
capping in maintaining dental health. In this review, we review the typical
in vitro cell culture and molecular biology techniques frequently utilised to
evaluate both the cytoprotective and cytotoxic properties of novel pulp
capping biomaterials. These techniques contribute to the comprehensive
assessment of biomaterial efficacy and safety, aiding in the advancement of
vital pulpal therapy practices and patient care.

Keywords: Pulp capping biomaterials, Bioactivity, Biocompability, Cell
culture

0z

Dis pulpasinin sagliginin korunmasi, disin uzun siireli saghigi icin cok
onemlidir. Vital pulpa tedavisi travma, ciiriik veya dis prosedirlerinden
etkilenen dislerde pulpa dokusunun canliigini korumay: ve desteklemeyi
amaclamaktadir. Birincil amag, dis canliligim korumak icin ilave dentin
olusumunu tesvik etmektir. Vital pulpa tedavisindeki basar; dogru teshise,
hasta segimine ve pulpamn maruz kaldigi yer, pulpa olgunlugu ve mevcut
dis tedavisinin kalitesi gibi cesitli faktorlerin degerlendirilmesine baglidir.
Vital pulpa tedavisinde, acikta kalan dentin Uzerine pulpa kaplama
materyali adi verilen koruyucu bir biyoajan uygulanir. Basanli doku
yanmtlarim tesvik etmek ve hasta sonuclarni iyilestirmek icin cok sayida dis
biyomateryali  gelistirilmistir. Dentin-pulpa  kompleksi iyilesme
mekanizmalarina iliskin anlayisimizdaki gelismelerle birlikte, konservatif ve
restoratif dis prosediirleri sirasinda pulpa canliigim destekleyen yeni
biyomateryaller ortaya cikmistir. Ancak mevcut seceneklerin cesitliligi
nedeniyle her klinik senaryo icin en uygun biyomateryali secmek zor
olabilmektedir. Bu nedenle, pulpa kaplamanin dis sagliginin korunmasindaki
onemli rolii g6z oniine alindiginda, yeni pulpa kaplama biyomateryallerinin
biyoaktivitesinin gelistirilmesi ve degerlendirilmesi cok o6nemlidir. Bu
derlemede, yeni pulpa kaplama biyomateryallerinin hem sitoprotektif hem
de sitotoksik ozelliklerini degerlendirmek icin siklikla kullanilan tipik in
vitro hiicre kiltiri ve molekiiler biyoloji tekniklerini derlenmistir. Bu
teknikler, biyomateryal etkinliginin ve giivenliginin kapsamli bir sekilde
degerlendirilmesine katkida bulunarak hayati pulpal tedavi uygulamalarinin
ve hasta bakiminin gelistirilmesine yardima olur.

Anahtar Kelimeler: Pulpa kaplama biyomateryalleri,
Biyouyumluluk, Hiicre Kiilturd

Biyoaktivite,

Introduction

Maintaining the health of the dental pulp is crucial for the lasting health
of a tooth. Vital pulpal therapy (VPT) aims to safeguard and support the
vitality of the pulp tissue in teeth that have been affected by traumatic
exposure, caries, or dental procedures (aka mechanical injury)." The
goal is to encourage the development of reperative dentin to keep the
tooth as functional as possible. Preserving the dental pulp's vitality is
essential due to factors such as the tooth's health, nourishment to the
pulp, nerve supply, and immune system response mechanism. If the pulp
exposure is not treated as it should be, it can lead to an infection in the
pulp, necessitating more extensive treatment options like traditional
root canal therapy or even tooth extraction.'

Accurate diagnosis and patient selection, identifying the location of
pulp exposure, assessing the maturity of tooth roots, and ensuring the
quality of the existing dental work are key factors for successful
outcomes in VPT. In VPT, a protective bioagent, known as a pulp capping
material, is applied over the remaining thin layer of dentin. VPT
procedures vary in invasiveness, ranging from less intrusive methods like
indirect and direct pulp capping to more extensive approaches such as
partial or full pulpotomy.'? Indirect pulp capping is a frequently
employed technique in deep cavities containing a thin layer of healthy
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dentin above the pulp, with the goal of averting pulp exposure and
further injury. This procedure can be performed using either a one-
step or two-step method. In the one-step method, the majority of the
carious dentin is removed, and a biomaterial is applied, ensuring it
does not come into contact with the pulp, and the final restoration is
completed in the same session. Conversely, the two-step approach
involves gradual removal of caries, leaving firm, discoloured, deep
carious dentin to avoid pulp exposure. A calcium hydroxide liner is then
applied followed by a temporary restoration. Following several months
of clinical observation, if no signs of pain or pathology are detected,
the provisional restoration and any remaining caries needs to be
removed, and then the final restoration can be applied.' Direct pulp
capping (DPC) is seen as an effective and minimally invasive treatment
choice. Following the removal of caries, a dental biomaterials is
applied directly onto the exposed pulp to encourage the formation of
mineralised tissue, commonly employed to safeguard the dental pulp's
health.’

Over time, numerous dental biomaterials have been developed aiming
to elicit the safest response from tissues and enhance patient
outcomes. As our understanding of the healing mechanisms within the
dentin-pulp complex has expanded, new biomaterials have emerged to
support pulp vitality during conservative and restorative dental

Sorumlu yazar/Corresponding Author: Esra BALTACIOGLU GUNDOGDU
E-mail: ebaltacioglu@bingol.edu.tr
Doi: 10.15311/ selcukdentj.1494689

367


https://orcid.org/0000-0003-1203-4147
https://orcid.org/0000-0001-5230-2121
https://doi.org/10.15311/selcukdentj.1494689
https://doi.org/10.15311/selcukdentj.1494689

Bioactivity Assessment of Pulp Capping Biomaterials: in vitro Approaches

Cilt 11 » Sayi 3

procedures. Given the array of biomaterial options for dental pulp
capping, selecting the most suitable one for each clinical situation can
pose a challenge. The perfect pulp capping biomaterial would possess
various essential characteristics: simplicity in handling during
procedures, adherence to dental surfaces, antibacterial and
cytoprotective qualities, efficient sealing, durability against tissue
fluid dissolution, biocompatibility, and bioactivity, promotion of
mineralised tissue regeneration, and prevention of tooth
discoloration.”?* Yet, there isn't a single dental pulp capping
biomaterial that possesses all these desired traits at present.
Nonetheless, recent years have witnessed notable progress in the
development of these materials.

Assessing the bioactivity of novel pulp capping biomaterials is
paramount due to the pivotal role pulp capping plays in maintaining
dental health. When dentin is exposed due to caries or trauma, pulp
capping serves to protect the pulp from further damage and promote
its healing and regeneration. Thus, it is crucial to ensure that the
materials used for pulp capping not only effectively seal the exposure
but also possess properties that stimulate dentin regeneration and
inhibit bacterial infiltration.*> Furthermore, these materials should
be biocompatible, meaning they do not elicit adverse reactions or
inflammation within the dental pulp tissue. Inadequate bioactivity or
biocompatibility of pulp capping materials could lead to complications
such as pulp necrosis, infection, or even tooth loss.>® Therefore,
thorough evaluation of the biological response to these materials is
essential to guarantee their safety and efficacy. In this context,
employing in vitro cell culture-based procedures becomes increasingly
prevalent. These methods allow researchers to simulate the
interaction between cells and the novel biomaterials under controlled
culture conditions. By examining parameters such as cell viability,
proliferation, differentiation and death researchers can assess the
biological response elicited by these materials and determine their
potential for promoting pulp healing and tissue regeneration. Overall,
comprehensive evaluation of the bioactivity of novel pulp-capping
biomaterials through in vitro cell culture studies is essential for
advancing dental care and ensuring the successful treatment of dental
pulp exposures while minimising risks to patients' oral health. This
review provides an overview of common in vitro cell culture and
molecular biology techniques used to assess the cytoprotective and
cytotoxic effects of pulp-capping biomaterials, including cell culture
methods, viability assays, migration assays, cell death assays, and
assays for biomineralisation and differentiation.

Mammalian Cell Culture
Basics of mammalian cell culture techniques

Cell culture is primarily associated with developing model systems for
studying fundamental cell biology, replicating disease processes, or
examining the bioactivity or cytotoxicity of novel compounds.”'?
Culture systems are utilised to sustain cells in a manner that
replicates the physiological environment found in living organisms,
thus validating the clinical applicability of research findings. In
mammalian cell cultures, efforts are made to replicate the conditions
of extracellular fluids, encompassing adjustments in temperature to
approximately 37°C, oxygen levels to 18.6% - 20.9%, carbon dioxide
levels to 5%, and pH levels to 7.4 units. Ensuring the maintenance of
pertinent physiological conditions within cell cultures is critical to
ensure the consistency of reported findings and the applicability of
experimental data to clinical scenarios.”'?

Maintaining aseptic technique is imperative when handling cell
cultures to safeguard both the cultured cells and laboratory personel
from potential infections. Aseptic cell culture practices involve a
series of techniques and procedures aimed at maintaining a sterile
environment during the handling and manipulation of cells in
laboratory settings. The primary goal is to prevent contamination by
unwanted microorganisms, such as bacteria, fungi, and viruses, which
could compromise experimental results and potentially harm
researchers.™ All equipment, materials, and surfaces coming into
contact with the cell culture must be sterilised before being
employed. This typically involves techniques such as autoclaving
(steam sterilisation), filtration, or treatment with certain chemical
disinfectants. Researchers must wear appropriate personal protective
equipment (PPE), including laboratory coats, gloves, and sometimes
masks or goggles, to minimise the risk of introducing contaminants
from the environment or their own skin. The cell culture work space,

including the biosafety cabinet or laminar flow hood, incubator, cell
culture benches, microscopy and centrifuges should be regularly
cleaned and disinfected to maintain a sterile work environment. Only
essential items such as culture media and other solutions, pipettors,
pipet tips and microcentrifuge tubes should be present in the
workspace during cell culture procedures. Careful handling of cell
cultures and culture vessels is also crucial to minimise the potential
contamination risks. Techniques such as flame sterilisation of tools,
using sterile pipettes and media, and minimising exposure of culture
vessels to the environment help reduce the risk of contamination.
Following standardised protocols and procedures for basic and
advanced cell culture, including thawing and frozen cells, passaging
(subculturing) cells, and changing media, helps maintain
consistency/reproducibility and minimise the risk of errors or
contamination. Cultures should be routinely monitored for signs of
contamination, such as changes in colour, turbidity, or growth
patterns. Any contaminated cultures should be promptly discarded,
and the affected area thoroughly cleaned and disinfected. Taken
together, aseptic cell culture practices are essential for maintaining
the integrity of cell cultures and ensuring reliable and reproducible
experimental results in biological and biomedical research.”'31

Cell types used in dental investigations

The primary culture refers to the initial in vitro cultivation of cells and
tissues directly harvested from animals and humans. Often, these
cultures display fundamental traits akin to their in vivo counterparts,
making them valuable for basic research and various in vitro
applications. While cells in certain primary cultures have the capability
to proliferate and undergo subculturing in early passages, they typically
exhibit a finite life span and tend to alter their differentiated traits
over time in culture. Furthermore, primary cultures frequently
comprise heterogeneous cell populations, posing challenges in
standardisation and reproducibility due to uncontrollable variations
between preparations.''7:'® Primary cell culture holds significance in
biomedical research, as adjustments in culturing conditions can
modulate the biological characteristics and functionality of cells,
potentially rendering them more conducive for experimentation.
Various approaches are employed, including the supplementation of
culture media with diverse regulatory factors like cytokines,
pharmaceuticals, and biological cell derivatives such as extracellular
vesicles.''®

The secondary cell culture consists of cells capable of prolonged
multiplication in laboratory settings, thus enabling their maintenance
through successive subculturing. These cell lines are categorised into
finite, continuous, and stem cell lines based on their growth
characteristics and potential for long-term culture. Finite cell lines
refer to cell cultures capable of being subcultured multiple times;
however, they eventually reach a state of senescence where cell
replication halts, though the cells remain viable and may retain certain
functional activities.'>'* Some cell lines exhibit an apparent capacity
for indefinite subculturing and are termed continuous cell lines.
Continuous cell lines are commonly derived from either tumours or
normal embryonic tissues. Last but not least, stem cell lines possess
the defining properties of stem cells and have the ability to generate
various specialised cell types. Yet, maintaining their stem cell
attributes and differentiation potential necessitates meticulous
attention in handling, maintenance, and preservation.'"

The primary focus of dental research within the distinct connective
tissue of dental pulp revolves around three main cell populations:
odontoblasts, serving as the initial defence mechanism against injury;
dental pulp stem cells (DPSCs), renowned for their robust self-renewal
capacity and capability to differentiate into various mesodermal
lineages; and dental pulp fibroblasts (DPFs), constituting the
predominant cellular component within the dental pulp.2?' An
escalating number of studies in dental research are utilising human
DPSCs for evaluating the bioactivity of pulp capping biomaterials.?3°
For instance, in a report published by Lopez-Garcia and his colleagues
in 2019, a thorough comparison of the biological characteristics of
ACTIVA Kids BioACTIVE Restorative (Pulpdent, USA) (Activa), lonolux
(Voco, Germany), and Riva Light Cure UV (SDI, Australia) was
conducted utilising DPSCs 22, Likewise, human DPFs have been utilised
in numerous recent research studies to evaluate the bioactivity of
emerging pulp-capping biomaterials in comparison to conventional
options.?¢333 For example, Dou et al. (2020) employed DPFs to
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investigate and compare the cytoprotective and cytotoxic effects of
calcium hydroxide (Ca(OH)2), mineral trioxide aggregate (MTA), iRoot
BP, platelet-rich fibrin (PRF) and concentrated growth factors (CGF).3
Apart from primary DPSCs and DPFs, many other investigations have
been using mammalian secondary cell lines such as L929 (NCTC clone
929, ATCC) 33 and NIH 3T3 3¢ mouse fibroblast cells. Kato et al. (2023)
assessed the biocompatibility of fast-setting calcium silicate-based
pulp capping cements, namely Biodentine™, TotalFill® BC RRM™ Fast
Putty, and Theracal LC®, using L929 fibroblast cells.?* In summary, both
primary DPSCs and DPFs, as well as secondary cell lines like L929 and
NIH-3T3 fibroblast cells, present significant potential for exploring the
biological properties of innovative pulp capping biomaterials.

Production of Experimental Pulp Capping Material Disks

To prepare pulp capping materials for bioactivity and biocompatibility
assessments in accordance with ISO 10993-12:2021, it is crucial to
standardise the size and shape of the test samples to ensure consistent
and reliable results. 1SO 10993-12:2021 is a part of the ISO 10993 series
of standards, which provide guidance on the biological evaluation of
medical devices. Specifically, 1SO 10993-12:2021 outlines the methods
for the preparation and handling of samples and reference materials
for testing. ¥ This standard ensures that biological evaluation tests are
conducted on materials in a consistent and reproducible manner,
allowing for reliable and comparable results across different studies
and laboratories. When determining the sample sizes of the materials,
it should be aimed for a surface-to-volume ratio of 3 cm2/mL (ISO
10993-12:2021), and during the release phase, the culture medium
should be able to completely surround the samples. All materials and
equipment need to be sterilised to avoid contamination. The selected
pulp capping material, such as calcium hydroxide, mineral trioxide
aggregate (MTA), should be prepared and mixed thoroughly to ensure
homogeneity. Sterile moulds could be employed to form the material
into discs with the specified dimensions. The discs then are allowed to
set or cure completely under conditions appropriate for the material
type, ensuring that no residual monomers or other reactants remain,
which could affect the test outcomes. Once the discs are prepared,
they should be incubated in simulated cell culture media to evaluate
ion release and hydroxyapatite formation, which are indicative of
bioactivity. For biocompatibility assessments, in vitro cell culture tests
can be conducted using relevant cell lines, such as human dental pulp
cells. These tests should include direct and indirect contact assays,
alongside viability assays (e.g., MTT, live/dead staining) to evaluate
cytotoxicity, cell proliferation, and differentiation. The results are
then statistically analysed to determine the material's suitability for
clinical use, ensuring that all assessments adhere to the guidelines and
specifications of 1SO 10993-12:2021. 22:2425,27,29,30

Cell Viability - MTT Assay

Cell-based assays are commonly used to screen various compounds to
determine whether the substances being evaluated affect cell
proliferation or exhibit direct cytotoxic effects leading to cell death.
Irrespective of the specific cell-based assay employed, it is essential
to ascertain the remaining count of viable cells upon concluding the
experiment.3® There are various assay methods to determine the
quantity of viable eukaryotic cells, among which tetrazolium reduction
assays stand out. These assays assess enzymatic activity as a reliable
indicator of cell viability. Tetrazolium salt solutions typically exhibit
either a colourless appearance or faint coloration, but they undergo a
significant transformation to form a strongly coloured solution upon
the formation of the formazan product.®® This assay involves
incubating a reagent with a population of viable cells to convert a
substrate into a coloured product, which can then be detected using a
microplate reader (spectrophotometer, ELISA reader). In conventional
cell culture environments, when viable cells are incubated with a
substrate, the signal produced is directly proportional to the quantity
of viable cells. As cells perish, they quickly lose their capacity to
convert the substrate into a product. Various tetrazolium compounds
have been employed for the detection of viable cells. Among the most
frequently utilised compounds are MTT, MTS, XTT, and WST-1.3%4! |n
this section, we provide a brief overview of MTT cell viability assays,
focusing on their specific applications in dental research.

MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) is
the foremost and widely employed tetrazolium salt in molecular
biology and biomedical research for assessing cell viability,

proliferation, and cytotoxicity. In 1983, Mosmann first introduced MTT
assay to assess proliferation and cytotoxicity in high-throughput
screening methods conducted in multiwell culture plates. The assay
relies on the conversion of MTT by viable cells into formazan crystals,
indicating mitochondrial activity.®? In other words, it is based on the
principle that metabolically active cells possess functional
mitochondria, which can reduce the yellow water-soluble MTT reagent
to an insoluble purple formazan product. The assay involves incubating
cells with MTT solution for a specific period (1 to 4 hours), allowing
viable cells to convert MTT into formazan crystals. After the incubation
period, the formazan crystals are solubilized using a solvent such as
DMSO (dimethyl sulfoxide), and the resulting coloured solution is
measured spectrophotometrically by an ELISA microplate reader. The
intensity of the colour is directly proportional to the number of
metabolically active cells.3434

The MTT assay offers several advantages, including simplicity, speed,
and cost-effectiveness. It requires minimal equipment and expertise,
making it accessible to research in various fields, including dental
investigations, such as in evaluating the biological profile of novel
compounds. Nevertheless, it is important to note that the MTT assay
has some limitations. It measures metabolic activity rather than cell
viability per se, so factors influencing mitochondrial function can affect
the results. Furthermore, the assay endpoint is influenced by various
parameters such as cell density, incubation time, and the presence of
interfering substances.*** Despite these limitations, the MTT assay
remains a widely used tool in cell biology, molecular biology and
biomedical research for its versatility and reliability in assessing cell
health and function.

To ensure reproducibility and reliability in MTT analysis, it is essential
to strictly adhere to the assay protocol provided by the manufacturer
of the reagents used. Initially, exponentially growing cells are counted
and an equal number is seeded into a suitable cell culture vessel, like
a 96-well microplate. These cells are allowed to adhere and proliferate
to the desired confluency through at least overnight incubation.
Following treatment with experimental compounds, if necessary, MTT
solution is introduced to the cells and incubated for a specified period,
typically a few hours, to facilitate the conversion of MTT into formazan
crystals by metabolically active cells. Subsequently, the MTT solution is
aspirated, and a solvent such as DMSO is added to dissolve the formazan
crystals. The absorbance of the resulting solution is then measured
spectrophotometrically at an appropriate wavelength, typically around
570 nm, using an ELISA microplate reader. Ultimately, the relative cell
viability or metabolic activity is determined by comparing the
absorbance readings of treated samples with appropriate controls. This
meticulous adherence to the protocol ensures consistency and accuracy
in MTT analysis outcomes.**

In their 2020 study, Kim and colleagues conducted a comparative
analysis of the biological activity of different calcium silicate-based
pulp capping biomaterials with conventional calcium hydroxide,
utilising human DPSCs.“ They conducted an MTT assay in order to assess
the effect of ProRoot MTA (Dentsply Tulsa Dental Specialties, USA),
Biodentine (Septodont, France), TheraCal LC (Bisco, USA,) and Dycal
(Dentsply Caulk, USA) on cell viability. The material disks were inserted
into inserts with a pore size of 0.4 pm and were subsequently cultured
with attached hDPSCs for a duration of up to 5 days. After this
incubation period, the researchers performed the MTT assay to evaluate
cellular viability, revealing that, among other substances, Dycal
exhibited the lowest cell viability even after a 1-day incubation . In
addition to MTT, other colorimetric assays such as XTT 47, CCK-8 %7, WST-
1 2 and MTS 2 are also extensively employed in dental research
investigations.

Cell Migration - Wound-healing Assay

A wound-healing assay (aka 'scratch assay’) is a commonly used
experimental technique in cell biology, molecular biology and
biomedical research. It is designed to study the process of cell migration
and wound closure in vitro.® The assay involves creating a "wound" (gap,
scratch) in a monolayer of cultured cells, typically using a sterile
pipette tip or a specialised tool to scratch the cell layer. This creates a
well-defined area devoid of cells, mimicking a wound in vivo. After the
scratch is made, the progress of wound closure is monitored and
recorded over time using time-lapse microscopy or by capturing images
at regular intervals.* The experiment usually extends for up to 24 hours
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because beyond this timeframe, not only migration but also
proliferation play significant roles in facilitating cell-mediated wound
closure. As cells migrate into the wound area to close the gap, the
width of the scratch decreases, allowing researchers to quantify the
rate of cell migration and wound closure.®®

Wound-healing assays are valuable tools for studying various cellular
processes involved in wound repair, including cell migration,
proliferation, adhesion, and cytoskeletal dynamics. They can be used
to investigate the effects of different factors such as growth factors,
cytokines, drugs, or genetic manipulations on wound healing
mechanisms. Additionally, these assays offer valuable insights into
assessing the bioactivity of newly developed compounds intended for
dental treatments.?>?*?47 Qverall, wound-healing assays are versatile
and widely used techniques that offer valuable information about
cellular behaviour and tissue repair processes, making them essential
tools in biomedical research.*®! To assess the influence of ACTIVA Kids
BioACTIVE Restorative, lonolux, and Riva Light Cure on cell migration,
Lopez-Garcia et al. (2019) undertook a comprehensive wound-healing
assay employing human DPSCs.?? By employing this experimental
setup, they aimed to evaluate the potential effects of these dental
materials on the migratory behaviour of DPSCs, providing valuable
insights into their suitability for dental applications.

In brief, a predetermined number of cells, sufficient to achieve full
confluency the following day, are seeded onto multiwell plates,
typically 6-well plates, and cultured until they form a uniform cell
monolayer. Subsequently, each well is carefully scratched using a
sterile pipette tip, followed by several washes with PBS to remove any
cellular debris. The healing process is then allowed to progress in the
presence of various material eluates or in the absence of eluates (e.g.
control group). The extent of wound closure is assessed at multiple
time intervals, such as 6, 12, and 24 hours. The width of the scratch
is quantified using ImageJ software (National Institutes of Health,
Bethesda, MD, USA) to determine the percentage of wound area at
different time points.'>

Apoptosis and Necrosis - Annexin V Assay

The Annexin V fluorescence-activated cell sorting (FACS) assay is a
molecular biology technique used to detect and quantify apoptotic
cells within a cell population. It involves staining cells with
fluorescently labelled Annexin V, a protein that binds specifically to
phosphatidylserine, a membrane phospholipid that becomes exposed
on the outer leaflet of the plasma membrane during apoptosis.>?
Additionally, a DNA-binding dye such as propidium iodide (Pl) may be
used to differentiate between apoptotic and necrotic cells.

In the assay, cells are typically treated with various experimental
conditions or compounds known to induce apoptosis. Following
treatment, the cells are harvested, washed, and incubated with
Annexin V and PI. Fluorescence-activated cell sorting (FACS) analysis
is then performed to quantify the proportion of cells that are Annexin
V-positive (indicating early apoptosis), Pl-positive (indicating late
apoptosis or necrosis), or double-positive for both markers. The
Annexin V FACS assay provides valuable information about the
apoptotic status of cells in response to different stimuli, allowing
researchers to study apoptotic pathways, screen for potential
therapeutic agents, or assess drug efficacy.’?>*

The Annexin V assay finds applications in dental investigations as well,
particularly in studies related to dental pulp and periodontal tissues.
Researchers utilise this assay to investigate the apoptotic response of
dental pulp cells, periodontal ligament cells, or gingival fibroblasts to
various stimuli such as bacterial infection, inflammatory cytokines, or
dental compounds including pulp capping biomaterials.?63%33 By
assessing apoptotic cell death in these tissues, researchers can gain
insights into the mechanisms underlying dental diseases such as
pulpitis, periodontitis, or periapical lesions. Additionally, the Annexin
V FACS assay is employed to evaluate the cytotoxic effects of dental
materials, including restorative materials, endodontic sealers, or
orthodontic adhesives, providing crucial information for assessing
their biocompatibility and safety in clinical applications.

Biomineralisation - Alizarin Red Staining Assay

The Alizarin Red staining assay is a widely cell biology technique used
to detect and quantify calcium deposits, particularly in cell culture

models of osteogenesis and mineralisation.® It involves the use of
Alizarin Red dye, which binds to calcium ions, forming a complex that
can be visualised and quantified using spectrophotometry or
microscopy. In the assay, cells are cultured under conditions that
promote osteogenic differentiation and mineralisation, such as the
addition of specific growth factors, mineralisation-inducing media
supplements or compounds. After a defined period of culture, the cells
are fixed and stained with Alizarin Red dye. Calcium deposits within
the cell monolayer will bind to the dye, resulting in a characteristic
red-orange staining. The stained cells can then be visualised under a
microscope, and the intensity of staining can be quantified using image
analysis software or by extracting the dye and measuring its
absorbance spectrophotometrically.?>% The amount of Alizarin Red
staining correlates with the extent of calcium deposition, providing a
qualitative and quantitative assessment of osteogenic differentiation
and mineralisation capacity in vitro. The Alizarin Red staining assay is
commonly used in research related to bone biology, tissue
engineering, regenerative medicine and dental investigations to
evaluate the osteogenic potential of cell populations or the efficacy
of therapeutic interventions aimed at promoting bone formation.

Biomineralisation is a significant functional characteristic of pulp
capping biomaterials. When dental caries or traumatic injuries
damage the dentin-pulp complex, clinical interventions should aim to
facilitate the regeneration of pulp tissue that is functionally
competent. This regenerated tissue should be capable of promptly
forming mineralised tissue to restore lost structure and effectively
seal the clean pulp environment from potential contamination by the
external oral environment %. In recent times, several studies have
been conducted to assess whether newly developed bioactive pulp
capping biomaterials have the ability to enhance cellular
biomineralisation.?”?%%5% Jun and colleagues (2017) conducted a
comparative analysis of the cytotoxicity and biomineralisation
potential of a newly developed bioactive glass-incorporated light-
curable pulp capping material. They compared it with a chemically
curable product incorporating calcium hydroxide, serving as the gold
standard control for calcium release. Additionally, they assessed a
light-curable pulp capping material incorporating MTA-like
components as the counterpart to the light-curable material under
investigation.?® Taken together, there are many studies employing the
Alizarin Red staining assay in order to evaluate the cellular
biomineralisation potential of newly developed bioactive pulp capping
biomaterials, aiming to facilitate the regeneration of functionally
competent pulp tissue capable of promptly forming mineralised tissue
to restore lost structure and seal the clean pulp environment.

Gene Expression - quantitative PCR (qPCR) Analysis

Polymerase Chain Reaction (PCR) is a molecular biology technique
used to amplify a specific segment of DNA. It involves multiple cycles
of heating and cooling to denature the DNA, anneal primers to the
target sequence, and extend new DNA strands using a DNA polymerase
enzyme. PCR enables the rapid and precise amplification of DNA,
making it invaluable in various applications such as genetic testing,
cloning, and sequencing.®® Quantitative real-time PCR (qPCR), also
known as real-time PCR or quantitative PCR, is an advanced molecular
biology technique used to quantify the amount of a specific DNA or
RNA sequence in a sample. Unlike conventional PCR, which only
provides qualitative information about the presence or absence of a
target sequence, qPCR allows for the precise measurement of target
nucleic acid molecules in real-time during the amplification
process.®®®! In gqPCR, fluorescent dyes or probes are used to monitor
the accumulation of PCR products as they are produced in each cycle
of amplification process. The fluorescence signal increases
proportionally to the amount of PCR product, providing a quantitative
measurement of the initial amount of target nucleic acid in the
sample. gPCR assays encompass two primary types: SYBR Green and
probe-based assays. In SYBR Green assays, the double-stranded DNA-
binding dye SYBR Green is employed to detect PCR products. The dye
fluorescence intensifies upon binding to newly synthesised double-
stranded DNA during PCR amplification. A gPCR instrument monitors
this fluorescence in real-time, and the threshold cycle (Ct) value,
indicating the cycle number at which the fluorescence signal surpasses
a predetermined threshold, is employed to quantify the initial amount
of target nucleic acid in the sample.®"®? In probe-based gPCR assays,
fluorescently labelled probes are designed to specifically anneal to the
target sequence during PCR amplification. These probes typically
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consist of a fluorophore at one end and a quencher at the other end.
During PCR amplification, the probe is cleaved by the DNA polymerase
enzyme, resulting in the release of the fluorophore from the quencher
and an increase in fluorescence signal. The fluorescence signal is
measured in real-time by a qPCR instrument, and the Ct value is used
to quantify the initial amount of target nucleic acid in the sample.'¢4
gPCR is widely used in various research and clinical applications,
including gene expression analysis, pathogen detection, genetic
testing, and molecular diagnostics. It offers high sensitivity,
specificity, and dynamic range, making it a powerful tool for
accurately quantifying nucleic acids in diverse biological samples. It is
also commonly used to analyse gene expression profiles of key
signalling pathways associated with odontogenic differentiation and
mineralisation in dental pulp cells treated with different
biomaterials?’-*47-%8  providing insights into the molecular mechanisms
underlying tissue regeneration and repair. In their study, Widbiller and
colleagues (2016) examined the biocompatibility and capacity to
stimulate differentiation and mineralisation of Biodentine™ by
evaluating the expression levels of biomineralisation-associated
genes, specifically COL1A1 (collagen type | alpha 1), ALP (alkaline
phosphatase), DSPP (dentin sialophosphoprotein), and RUNX2 (RUNX
family transcription factor 2), in human DPSCs.?”’ In a separate
investigation, researchers explored the impact of iRoot Fast Set root
repair material (iRoot FS) on the biomineralisation and differentiation
of human DPSCs by analysing the mRNA expression of differentiation
gene markers, namely COL71A1 and OCN (osteocalcin).?” Pedano et al.
(2018) investigated the potential of freshly-mixed and setting calcium-
silicate cements to stimulate human DPFs by examining specific
markers of odontoblastic differentiation, such as OCN, DSPP (dentin
sialophosphoprotein), and DMP1 (dentin matrix protein 1), using qPCR
analysis.*

Conclusion

The investigation of novel pulp capping biomaterials is pivotal in
dentistry for several nuanced reasons. Firstly, these biomaterials
possess regenerative potential, stimulating the natural healing process
of the dental pulp and promoting the formation of new dentin and
supporting tissue regeneration. Secondly, rigorous evaluation ensures
the biological compatibility of these biomaterials with the surrounding
dental tissues, minimising adverse reactions and inflammation while
promoting tissue healing and reducing the risk of post-treatment
complications. Thirdly, effective pulp capping biomaterials provide a
durable seal that protects the pulp from bacterial invasion and further
damage, maintaining the integrity of the pulp environment and
preventing the spread of infection. Moreover, research efforts focus
on developing biomaterials with enhanced longevity and
sustainability, contributing to the preservation of tooth structure and
functionality and reducing the need for frequent interventions.
Additionally, the translation of scientific discoveries into real-world
applications bridges the gap between laboratory research and clinical
practice, facilitating personalised treatment options tailored to the
specific needs of patients. In addition to conventional histological and
functional assays, the molecular biology techniques outlined in this
review enhance our comprehension of the biological reactions to
emerging pulp-capping biomaterials, thus directing the advancement
of more efficient regenerative treatments in dentistry.

In summary, the exploration of novel pulp capping biomaterials
encompasses a multifaceted approach addressing biological, clinical,
and patient-centred considerations, driving innovation in restorative
dentistry and improving treatment outcomes.
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