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DERIN CURUK LEZYONLARINDA VITAL
PULPANIN KORUNMASINA YONELIK
GUNCEL RESTORATIF YAKLASIMLAR

Musa ACARTURK!
Furkan KONUS?
Aybiike KARA?

1. GIRIS

Dental ciiriik, diinya genelinde en yaygin goriilen oral
hastaliklardan biri olup bireylerin yasam kalitesini etkileyen
multifaktoriyel ve dinamik bir siirectir. Cliriik olusumu yalnizca
dis sert dokularinin kaybi1 degil, demineralizasyon ve
remineralizasyon dengesi bozuldugunda ortaya c¢ikan biyolojik
bir siire¢ olarak degerlendirilmelidir (Steinberg, 2007). Baslangi¢
mine lezyonlarindan derin dentin ciiriiklerine kadar ilerleyebilen
bu surecte, bakteriyel ve inflamatuvar uyaranlarin pulpa-dentin
kompleksi Uzerindeki etkisi artarak farkli biyolojik yanitlarin
olugmasina neden olur (Barros, De Queiroz Rodrigues, Muniz, &
Rodrigues, 2020; Edwards, Stone, Bailey, & Tomson, 2021). Bu
nedenle giincel ¢iirlik tedavisi, yalnizca enfekte dokularin
uzaklastirilmasini degil, dis dokusunun maksimum korunmasini
ve pulpa vitalitesinin siirdiiriilmesini amaglamaktadir (A.
Banerjee, 2013).
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Gecmis yillarda restoratif dis hekimliginde ¢iiriik
yonetimi, G.V. Black tarafindan tanimlanan “koruma amaciyla
genisletme” prensibine dayanmaktaydi. Bu yaklasimda
restorasyonun mekanik gereksinimleri 6n planda tutularak
clriikten etkilenen dokularin genis sekilde uzaklastirilmasi
benimsenmistir. Ancak, adeziv materyallerdeki gelismeler, ¢lrik
patogenezinin daha iyi anlasilmasi ve dentinin remineralizasyon
potansiyelinin ortaya konmasiyla bu invaziv yaklasim yerini
konservatif tedavi stratejilerine birakmistir (A. Banerjee,
Frencken, Schwendicke, & Innes, 2017, Mount, 2008;
Schwendicke et al., 2019). Ozellikle derin curiklerde tim
demineralize dentinin uzaklastirilmasinin gereksiz doku kaybina,
mekanik dayanikliligin azalmasma ve pulpa ekspoz riskinin
artmasina neden olabilecegi bildirilmektedir (Avijit Banerjee &
Watson, 2015; Bjgrndal, Simon, Tomson, & Duncan, 2019;
Schwendicke, Frencken, et al., 2016).

Minimal invaziv dis hekimligi yaklagimi, ¢iiriik
yonetiminde biyolojik prensiplere dayanan gilincel bir tedavi
anlayis1 sunmaktadir. Bu yaklagimin amaci yalnizca kavitenin
restorasyonu degil, pulpa-dentin kompleksinin korunmasi ve
disin uzun donem fonksiyonunun strdurilmesidir. Selektif ¢uruk
uzaklastirma tekniklerinde pulpa yakinindaki etkilenmis dentinin
kontrollii olarak korunmasi, pulpa ekspoz riskinin azaltilmasi ve
biyolojik yanitin desteklenmesi agisindan Onemlidir (Avijit
Banerjee & Watson, 2015; Bjgrndal et al., 2019). Bu yaklasimda
temel hedef, kalan ¢iirilk dokunun tamamen uzaklastirilmasindan
ziyade bakteriyel aktivitenin durdurulmasi ve restorasyon ile
etkili bir s1izdirmazlik saglanmasidir (H. F. Duncan et al., 2019).

Derin ¢iiriik lezyonlarinin tedavisinde pulpa dokusunu
koruma yaklasimi, vital pulpa tedavilerinin giincel restoratif
uygulamalardaki dnemini artirmistir. Vital pulpa tedavilerinin
temel amaci; cliriik, travma veya restoratif islemlerden etkilenen
pulpanin canliligini ve fonksiyonunu siirdiirmek, dogal iyilesme
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kapasitesinden yararlanarak sert doku olusumunu desteklemektir
(Moghaddame-Jafari, Mantellini, Botero, McDonald, & Nor,
2005; Schroder, 1985). Direkt ve indirekt pulpa kuafaji ile
parsiyel veya tam pulpotomi gibi farkli tedavi yaklasimlarinin
basarisi; dogru vaka se¢imi, pulpal inflamasyon diizeyi,
biyomateryal 6zellikleri ve restoratif sizdirmazlik gibi faktorlere
baglhidir (Josette Camilleri, 2014; Tomas-Catala et al., 2018).

Son yillarda kalsiyum silikat esasli materyallerin
gelistirilmesi, vital pulpa tedavilerinde biyolojik yaklasimlarin
daha Ongoriilebilir hale gelmesini saglamistir. Bu materyallerin
biyouyumluluk, biyoaktivite, sert doku olusumunu destekleme ve
pulpa iyilesmesini uyarma ozellikleri, geleneksel materyallere
alternatif olarak yaygin kullanilmalarima katki saglamistir
(Gandolfi et al., 2015). Guniimiizde derin ¢lriklerin yoénetimi;
cliriik uzaklagtirma stratejisi, pulpa koruyucu uygulamalar ve
uygun restoratif materyal se¢iminin birlikte degerlendirildigi
multidisipliner bir yaklasim olarak kabul edilmektedir.

2. DERIN CURUK LEZYONLARINDA GUNCEL
TEDAVI YAKLASIMLARI

Derin c¢liriik lezyonlarinin yonetimi, restoratif dis
hekimliginde wuzun yillardir tartisilan konulardan biridir.
Geleneksel yaklasimda, kavitedeki tiim demineralize ve enfekte
dentinin tamamen uzaklastirilmas: gerektigi diistiniilmiistiir
(Schwendicke et al., 2021). Ancak giincel biyolojik yaklagimlar,
ozellikle pulpaya yakin bdlgelerde tiim etkilenmis dentinin
kaldirilmasinin gerekli olmadigini ve pulpa hasart riskinin tedavi
basarisint olumsuz etkileyebilecegini gostermektedir (Avijit
Banerjee & Watson, 2015). Bu nedenle derin c¢iriklerde tedavi
planlamasi; yalnizca ciiriik uzaklastirilmasii degil, kalan dis
dokusunun korunmasini, pulpa sagliginin siirdiiriilmesini ve uzun
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donem restoratif basariy1 da icermelidir (Mackenzie & Banerjee,
2017; Schwendicke, Frencken, et al., 2016).

Giincel ¢iiriik uzaklastirma stratejisi; non-selektif, selektif
ve asamali (stepwise) yaklasimlar olarak simiflandirilmaktadir.
Non-selektif ¢liriik uzaklastirmada, kavitedeki tiim yumusamis ve
demineralize dentinin kaldirilmast hedeflenmektedir. Ancak
Ozellikle derin kavitelerde bu yaklagim, remineralizasyon
potansiyeli bulunan dentinin gereksiz uzaklastirilmasina ve pulpa
ekspoz riskinin artmasina neden olabilmektedir (Avijit Banerjee
& Watson, 2015; Bjerndal et al., 2019). Bu nedenle gunimuzde
non-selektif yaklasimin birgok derin ¢iirlik vakasinda fazla
invaziv olabilecegi belirtilmekte ve daha konservatif alternatifler
onerilmektedir (Figundio et al., 2023).

Selektif ¢iiriik uzaklastirma yaklasimi, minimal invaziv
dis hekimligi prensiplerine dayanan biyolojik temelli bir tedavi
stratejisidir. Periferik bdlgelerde restorasyon igin uygun sert
dentin dokusu olusturulurken, pulpaya yakin alanlarda
remineralizasyon potansiyeline sahip etkilenmis dentin
korunabilmektedir (Yoshiyama et al., 2002). Temel amag tim
mikroorganizmalarin uzaklastirilmasi degil, kalan bakterilerin
besin kaynagindan izole edilip, ¢iiriik aktivitesinin durdurulmasi
ve pulpa dokusunun korunmasidir (Martignon et al., 2019).

Selektif c¢iirlik uzaklastirma ile karsilastirilan diger bir
yontem asamali ¢iiriik uzaklastirma teknigidir. Bu yaklasimda
derin ¢iiriik dokusu ilk seansta kismen uzaklastirilir, kavite gegici
olarak restore edilir ve belirli bir stire sonra ikinci seansta kalan
clriik doku degerlendirilir. Ancak kavitenin yeniden agilmasi
sirasinda pulpa ekspoz riskinin artabilecegi ve tedavinin hasta
uyumundan etkilenebilecegi bildirilmektedir. Giincel ¢alismalar,
bircok durumda tek seansta uygulanan selektif c¢uruk
uzaklagtirmanin pulpa vitalitesini koruma agisindan avantaj
saglayabilecegini gostermektedir (Figundio et al., 2023).
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Derin ¢iiriik lezyonlarinda, restoratif agsama kritik 6neme
sahiptir. Pulpa yakininda etkilenmis dentin birakildiginda,
restorasyonun etkili sizdirmazlik saglayarak bakteriyel aktiviteyi
engellemesi gerekir (H. F. Duncan et al.,, 2019). Adeziv
materyallerdeki gelismeler, konservatif kavite preparasyonlari ve
minimal invaziv yaklagimlarin uygulanabilirligini artirmistir (A.
Banerjee et al., 2017; Schwendicke et al., 2019). Gunumuizde
basar1; yalnizca ¢iiriik uzaklastirma miktariyla degil, pulpanin
korunmasi ve biyolojik iyilesme ile degerlendirilmektedir.

3. VITAL PULPA TEDAVILERI

Vital pulpa tedavileri, clrlk, travma veya restoratif
islemlerden etkilenen ancak canlili§in1 siirdiiren pulpanin
korunmasini amaglayan biyolojik tedavi yaklasimlaridir. Temel
hedef, pulpa-dentin kompleksinin savunma mekanizmalarini
destekleyerek disin uzun dénem agizda kalmasii saglamaktir
(Xavier et al., 2024). Bu tedaviler, mikroorganizmalar ve lokal
irritanlarin  uzaklastirilmasinin - ardindan pulpa iyilesmesini
destekleyen materyallerin  uygulanmasina  dayanmaktadir
(Akhlaghi & Khademi, 2015; Asl Aminabadi et al., 2016).

Gegmiste derin ¢iiriik veya pulpa ekspozu bulunan
dislerde pulpanin iyilesme kapasitesinin = sinirli  oldugu
diistintiliirken, giiniimiizde bu gorlis degismistir. Uygun
kosullarda saglikli veya kontrollii inflamasyona sahip pulpanin
iyilesme ve sert doku olusturma potansiyeline sahip oldugu
bilinmektedir (Bjgrndal, Darvann, & Thylstrup, 1998; Heyeraas
& Berggreen, 1999). Bu nedenle modern tedavilerde pulpanin
uzaklagtirilmasi yerine korunmasini1 hedefleyen minimal invaziv
yaklagimlar 6n plana ¢ikmaktadir (Caliskan, 1995).

Pulpa-dentin kompleksi, mekanik, kimyasal ve bakteriyel
uyaranlara kars1 savunma mekanizmalarina sahip dinamik bir
yapidir. Ciiriik ilerleyisinde odontoblast aktivasyonu ve dentin



Restoratif Dis Tedavisi Alaninda Akademik Tartismalar

matriksindeki degisiklikler sonucunda tersiyer dentin olusabilir.
Hafif uyaranlarda mevcut odontoblastlar tarafindan reaksiyoner
dentin, daha siddetli hasarlarda ise yeni odontoblast benzeri
hiicrelerin ~ farklilagsmasiyla  reparatif — dentin  meydana
gelebilmektedir (Gandolfi et al., 2015; Torabinejad & Parirokh,
2014). Bu biyolojik yanit, vital pulpa tedavilerinin temel iyilesme
mekanizmalarindan biridir.

Vital pulpa tedavilerinin basarisi, pulpanin iyilesme
kapasitesinin yani sira enfeksiyon kontrolii ve uygun restoratif
kosullara  baglidir.  Zararli uyaranlarin  uzaklastirilmasi,
dentinojenik cevabi destekleyen biyomateryal kullanimi ve
bakteriyel mikrosizintinin 6nlenmesi basarili tedavinin temel
faktorleridir (Mousavi et al.,, 2016). Bu nedenle kuafaj
materyalinin biyolojik 6zellikleri ile son restorasyonun kalitesi ve
koronal sizdirmazlik tedavi basarisinda kritik rol oynamaktadir.

Vital pulpa tedavileri, pulpanin durumu ve etkilenme
derecesine gore farkli uygulamalar igerir. Giincel uygulamalar;
indirekt pulpa kuafaji, direkt pulpa kuafaji, parsiyel pulpotomi ve
tam pulpotomi olarak siniflandirilmaktadir (Josette Camilleri,
2014; Cvek, 1978; Miyashita, Worthington, Qualtrough, &
Plasschaert, 2016). Tedavi seciminde saglikli pulpa miktari,
ekspoz alani, inflamasyon derecesi, klinik semptomlar ve
restoratif gereksinimler birlikte degerlendirilmelidir (Josette
Camilleri, 2014; Tomés-Catald et al., 2018).

Kalsiyum silikat esasli materyallerin gelistirilmesi, vital
pulpa tedavilerine olan ilginin artmasinda rol oynamuistir.
Biyouyumluluklari, biyoaktiviteleri ve sert doku olusumunu
destekleme Ozellikleri ile pulpa iyilesmesini daha ongoriilebilir
hale getirmislerdir (Gandolfi et al., 2015). Pulpa kuafaji ve
pulpotomi uygulamalari, derin ¢iiriiklerde ve pulpa ekspozlarinda
kanal tedavisine gore daha konservatif bir alternatif olarak
degerlendirilmektedir (Bjorndal et al., 2019). Giincel c¢alismalar,
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bu yaklagimlarin matiir daimi dislerde de uygulanabilirligini
gostererek, klinik kullanim alanlarinin  genislemesine katki
saglamaktadir (Komora et al., 2024).

4. VITAL PULPA TEDAVILERINDE KLINiK
UYGULAMALAR

Pulpa koruyucu tedavilerin temel amaci, etkilenmis
pulpanin canliligini siirdiirmek ve disin biyolojik fonksiyonlarini
korumaktir. Uygulanacak yontemin se¢imi, pulpanin durumu ve
sert doku kaybinin derecesi ile iliskilidir (Josette Camilleri, 2014;
Tomas-Catala et al., 2018). Giincel yaklasimda yalnizca pulpa
ekspozu degil; inflamasyon derecesi, kanama kontrolii, kalan dis
dokusu miktart ve wuzun donem restoratif basar1 da
degerlendirilmelidir (Oglak¢1, Arhun, & Tuncer, 2016).

4.1. indirekt Pulpa Kuafaj

Indirekt pulpa kuafaji, derin ¢iiriiklerde pulpa ekspozunu
Onlemek icin uygulanan konservatif bir vital pulpa tedavisidir. Bu
yaklagim, geri dontigiimsiiz pulpal inflamasyon bulgusu olmayan
ve pulpa ile ciiriik arasinda ince dentin tabakasinin bulundugu
durumlarda tercih edilmektedir (Ghoddusi, Forghani, & Parisay,
2014). Tedavinin temel prensibi, pulpaya yakin bodlgede asiri
doku kaybini dnleyerek pulpa biitlinliigiinii korumak ve dentinin
lyilesme potansiyelinden yararlanmaktir (Avijit Banerjee &
Watson, 2015; Bjgrndal et al., 2019).

Indirekt kuafajda nekrotik ve yogun enfekte dentin
uzaklastirilirken, pulpa  yakinindaki  remineralizasyon
potansiyeline sahip etkilenmis dentin korunabilmektedir (Oglake¢1
et al., 2016). Bu yaklasim, ¢iiriik uzaklagtirma sirasinda pulpa
ekspoz riskini azaltarak vitalitenin korunmasina katki
saglamaktadir (Figundio et al.,, 2023). Etkili restoratif
sizdirmazlik  saglanmast ve kalan bakterilerin  besin
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kaynaklarindan izole edilmesi ile ¢iiriik ilerleyisinin
durdurulabilecegi kabul edilmektedir (Avijit Banerjee & Watson,
2015; Bjerndal et al., 2019; Martignon et al., 2019).

Indirekt pulpa kuafaji basarisinda dogru vaka segimi kritik
oneme sahiptir. ilgili diste spontan agr1 olmamasi, pulpanin vital
olmasi, perkiisyon ve palpasyonda patolojik bulgu ile radyografik
periapikal patoloji goriilmemesi beklenmektedir (Oglakgr et al.,
2016). Ayrica, bakteriyel mikrosizintinin O6nlenmesi ve uzun
donem stabil koronal kapatma saglanmasi tedavi prognozunu
etkileyen 6nemli faktorlerdendir (Ghoddusi et al., 2014).

4.2. Direkt Pulpa Kuafaji

Direkt pulpa kuafaji, mekanik islem, travma veya c¢iiriik
uzaklastirilmasi sirasinda olusan pulpa ekspozlarinda vitalitenin
korunmast ic¢in uygulanmaktadir. Amag, ekspoze pulpanin
biyouyumlu materyalle kapatilmasi, iyilesmenin desteklenmesi
ve reparatif dentin olusumunun uyarilmasidir (Mousavi et al.,
2016).

Direkt kuafaj basarisi, pulpal inflamasyon diizeyi ve
klinik kosullarla iligkilidir. Tedavi uygulanacak diste spontan agr1
olmamasi, normal vitalite cevabi alinmasi, perkiisyon veya
palpasyon hassasiyeti ile radyografik apikal patoloji
bulunmamasi temel kriterlerdir. Ayrica, kanama ve enfeksiyon
kontroli ile uygun restoratif kapatma yapilabilmesi tedavi
basarisini dogrudan etkilemektedir (Oglaker et al., 2016).

Direkt pulpa kuafajinda, materyalin yalnizca fiziksel ortii
saglamasi degil, pulpa lizerinde biyolojik etki gdstermesi de
beklenir. Ideal kuafaj materyali; biyouyumlu olmali, bakteriyel
gecisi engellemeli, dentin kopriisi olusumunu desteklemeli ve
restoratif materyallerle uyumlu olmalidir (Alagam, 2000;
Qureshi, E, Nandakumar, Pratapkumar, & Sambashivarao, 2014).
Bu nedenle, son yillarda biyoaktivitesi yliksek kalsiyum silikat
esasli materyallere ilgi artmistir (da Rosa et al., 2018).
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4.3. Parsiyel ve Tam Pulpotomi

Pulpotomi, inflamasyon veya ekspozdan etkilenen
koronal pulpanin uzaklastirilarak kalan saglikli pulpanin
canliligimin korunmasin1 amacglamaktadir. Parsiyel pulpotomide
yalnizca yiizeyel inflamasyonlu pulpa dokusu kaldirilirken, tam
pulpotomide koronal pulpa tamamen uzaklastirilarak radikiiler
pulpa korunmaktadir (Cvek, 1978; Miyashita et al., 2016).

Gecmiste pulpotomi ¢ogunlukla immatiir daimi dislerle
iligkilendirilirken, gliniimiizde biyomateryal gelismeleri ve pulpa
biyolojisinin daha iyi anlasilmasiyla seg¢ilmis matiir daimi
dislerde de uygulanabilir bir yaklasim olarak kabul edilmektedir
(Pathak et al., 2024). Bu degisimde, uygun kosullarda pulpanin
tyilesme kapasitesine sahip oldugunun anlagilmasi onemli rol
oynamistir (Bjerndal et al., 1998; Heyeraas & Berggreen, 1999).

Pulpotomi basarisinda kalan pulpanin sagligi, enfeksiyon
kontrolii ve kullanilan materyalin biyolojik ozellikleri temel
belirleyicilerdir (Gandolfi et al., 2015). Tedavi se¢iminde pulpal
inflamasyon derecesinin dogru degerlendirilmesi ve uzun déonem
basarili restoratif kapatma saglanmasi gerekmektedir (Tomas-
Catala et al., 2018).

5. VITAL PULPA TEDAVILERINDE
KULLANILAN MATERYALLER

Vital pulpa tedavilerinin basarisinda dogru tani ve klinik
uygulamanin yani sira kullanilan materyalin 6zellikleri de
onemlidir. Pulpa ile temas eden materyallerin yalnizca bariyer
olusturmasi degil, pulpa-dentin kompleksinin iyilesmesini
desteklemesi beklenmektedir (Gandolfi et al., 2015). Ideal
materyal; biyouyumlu olmali, pulpayr irrite etmemeli,
antibakteriyel oOzellik gostermeli, sert doku olusumunu
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desteklemeli, restoratif materyallerle uyumlu ve uzun dénem
stabil olmalidir (Alagam, 2000; Qureshi et al., 2014).

Vital pulpa tedavilerinde ge¢misten giinlimiize farkl
materyaller kullanilmistir. Kalsiyum hidroksit uzun siire standart
materyal kabul edilirken, glnimuizde mineral trioksit agregat
(MTA), Biodentine ve diger kalsiyum silikat esash
biyomateryaller 6n plana ¢ikmistir (da Rosa et al., 2018). Bunun
nedeni, yeni nesil materyallerin yalnizca pasif Ortiiciiler olmay1p
biyolojik iyilesmeyi destekleyen aktif materyaller olarak gorev
yapabilmeleridir (Bjerndal et al., 2019; Henry F Duncan &
Yamauchi, 2019; Parirokh, Torabinejad, & Dummer, 2018).

5.1. Kalsiyum Hidroksit

Kalsiyum hidroksit, vital pulpa tedavilerinde uzun suredir
kullanilan ve yiiksek alkali yapisi nedeniyle direkt ve indirekt
kuafajda tercih edilen materyallerden biridir. Suda ¢dziinmesiyle
aciga ¢ikan hidroksil iyonlar1 yiiksek pH sayesinde antibakteriyel
etki gosterirken, kalsiyum iyonlar1 mineralizasyon siirecini
desteklemektedir (Alp & Ulusoy, 2024).

Kalsiyum hidroksitin pulpa ile temasinda yiizeyel nekroz
tabakasi olugmakta ve altinda sert doku olusumu uyarilmaktadir
(Chen & Suh, 2017). Ancak uzun donem degerlendirmelerde bazi
dezavantajlar1 bildirilmistir. Zayif dentin baglantisi, diisiik
mekanik dayaniklilik, ¢6zliinme egilimi ve dentin kopriistindeki
yapisal diizensizlikler tedavi bagarisini etkileyebilmektedir (Lin,
Chang, & Pai, 2011; Oglakei et al., 2016).

Bu smnirlamalar nedeniyle giliniimiizde kalsiyum
hidroksite alternatif olarak daha gelismis biyolojik ve fiziksel
ozelliklere sahip materyaller almaya baslamistir. Ozellikle
kalsiyum silikat esasli materyallerin gelistirilmesi, vital pulpa
tedavilerinde daha Ongoriilebilir sonuglar elde edilmesine katki
saglamistir (Cushley et al., 2021; Schwendicke, Brouwer,
Schwendicke, & Paris, 2016).
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5.2. Mineral Trioksit Agregat (MTA)

Mineral trioksit agregat, vital pulpa tedavilerinde
kullanilan ilk kalsiyum silikat esasli materyallerden biri olup
biyolojik 6ézellikleri nedeniyle 6nemli bir yere sahiptir (da Rosa
et al., 2018). MTA; biyouyumlulukta, antimikrobiyal aktivitede,
Ortcllukte ve sert doku olusumunu desteklemede basarili
sonuclar gostermektedir (Bani, Aktag, Cinar, & Odabas, 2017;
Josette Camilleri, 2014; Celik, Mutluay, Arikan, & Sar1, 2019).

MTA’nin pulpa ile temasinda hiicresel iyilesmeyi
destekledigi ve dentin kOprisii  olusumunu uyardigi
bildirilmektedir (Dhar et al., 2017; Peng, Ye, Tan, & Zhou, 2006).
Klinik ¢alismalardaki yliksek basari oranlar1 nedeniyle vital pulpa
tedavisinde referans materyal kabul edilmektedir (Henry F
Duncan & Yamauchi, 2019; Parirokh et al., 2018). Bununla
birlikte uzun sertlesme siiresi, uygulama zorlugu ve bazi
formlarda renk degisikligi gibi dezavantajlari bulunmaktadir (J.
Camilleri, 2015; Celik et al., 2019).

5.3. Biodentine ve Yeni Nesil Kalsiyum Silikat Esash
Materyaller

MTA’nin klinik sinirlamalarini gidermek amaciyla farkl
kalsiyum silikat esasli materyaller gelistirilmistir. Bu
materyallerden Biodentine, biyolojik ve fiziksel 6zellikleri
nedeniyle vital pulpa tedavilerinde yaygin kullanilan giincel
materyallerden biridir (Xavier et al., 2024). Daha kisa sertlesme
stiresi ve diisiik renklenme potansiyeli, Biodentine’in klinik
avantajlar1 arasinda yer almaktadir (Rajasekharan, Martens,
Cauwels, & Anthonappa, 2018).

Kalsiyum  silikat  esashi ~ materyaller;  yiiksek
biyouyumluluk, sert doku olusumunu destekleme ve uygun
biyolojik ortam saglama o6zellikleriyle vital pulpa tedavilerinde
tercih edilmektedir (Gandolfi et al., 2015). Giincel ¢alismalar,
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MTA ve Biodentine’in klinik ve radyografik agidan benzer
sonugclar gosterebildigini bildirmektedir (Xavier et al., 2024).

Giincel karsilastirmali  degerlendirmelerde, kalsiyum
hidroksit esasli materyallerin MTA’ya gore daha ylksek
basarisizlik oranlar1 gosterebildigi; Biodentine ve yeni nesil
kalsiyum silikat esasli materyallerin ise MTA ile benzer klinik
sonuglara sahip oldugu belirtilmektedir (Komora et al., 2024). Bu
nedenle vital pulpa tedavilerinde materyal seciminde biyolojik
ozellikler, klinik uygulanabilirlik ve uzun donem basar1 birlikte
degerlendirilmelidir.

6. VITAL PULPA TEDAVILERININ BASARISINI
ETKILEYEN FAKTORLER

Vital pulpa tedavilerinin basarisi; biyolojik, klinik ve
restoratif bir¢cok faktoriin birlikte degerlendirilmesine baghdir.
Kullanilan materyalin 6zellikleri dnemli olmakla birlikte, dogru
vaka sec¢imi, enfeksiyon kontrolii, pulpanin iyilesme kapasitesi ve
uzun donem restoratif sizdirmazlik basari i¢in gereklidir (Tomas-
Catala et al., 2018). Bu nedenle giincel yaklasimda vital pulpa
tedavileri yalnizca materyal odakli degil, pulpa-dentin
kompleksinin biyolojik potansiyelini koruyan kapsamli tedavi
protokolleri olarak degerlendirilmektedir (Caliskan, 1995).

Tedavi Oncesinde pulpanin dogru degerlendirilmesi,
uygun tedavi se¢imi icin kritik Oneme sahiptir. Klinik
semptomlar, radyografik inceleme ve pulpa duyarlilik testleri
pulpal durum hakkinda bilgi saglamak amaciyla kullanilmaktadir
(Klein, 1978). Ancak mevcut tan1 yontemlerinin pulpanin gergek
histolojik durumunu her zaman yansitamayabilecegi ve karar
siirecinde tiim bulgularin birlikte degerlendirilmesi gerektigi
belirtilmektedir (Ehrmann, 1977; Schwendicke & Stolpe, 2014).

12



Restoratif Dis Tedavisi Alaninda Akademik Tartismalar

Pulpa inflamasyonunun derecesi ve kontrol edilebilirligi,
vital pulpa tedavilerinde prognozu etkileyen faktorlerdendir.
Direkt kuafaj ve pulpotomide kanamanin kontrol edilebilmesi,
kalan pulpanin iyilesme potansiyeli hakkinda 6nemli klinik bilgi
saglayabilmektedir (Oglakei et al., 2016). Kontrollii inflamasyon
varliginda, pulpanin savunma mekanizmalar1 aktive olarak
reparatif strecleri destekleyebilmektedir (Bjgrndal et al., 1998;
Heyeraas & Berggreen, 1999).

Basarili vital pulpa tedavisi i¢in enfeksiyon kontrolii
temel gerekliliklerden biridir. Clriik uzaklagtirmada amag
yalnizca mekanik temizlik degil, pulpa-dentin kompleksini
koruyarak bakteriyel aktivitenin kontrol edilmesidir (Avijit
Banerjee & Watson, 2015; Martignon et al., 2019). Bu nedenle
ozellikle derin ciirliklerde asir1 preparasyondan kacginilmasi ve
biyolojik prensiplere uygun ¢iiriik uzaklastirma stratejilerinin
uygulanmasi Onerilmektedir (Mackenzie & Banerjee, 2017,
Schwendicke, Frencken, et al., 2016).

Restorasyon kalitesi, vital pulpa tedavilerinin uzun dénem
basarisini etkileyen temel faktorlerden biridir. Pulpa koruyucu
materyal sonrasi yapilan restorasyonun bakteriyel mikrosizintiy1
engellemesi ve stabil biyolojik ortam saglamasi gerekmektedir
(Mousavi et al., 2016). Ozellikle selektif ¢iiriik uzaklastirmada
kalan dentinin korunmasi i¢in etkili periferik sizdirmazlik kritik
O6neme sahiptir (Yoshiyama et al., 2002).

Kullanilan biyomateryaller tedavi basarisinda énemli rol
oynamaktadir. Ideal materyalin biyouyumlu olmasi, sert doku
olusumunu desteklemesi, antibakteriyel Ozellik gostermesi ve
nemli ortamda stabil kalmas1 beklenmektedir (Bjerndal et al.,
2019; Schwendicke, Frencken, et al., 2016). Giincel kanitlar,
MTA ve Biodentine gibi kalsiyum silikat esasli materyallerin
basarili klinik sonuclar saglayabildigini gostermektedir (Komora
et al., 2024). Ancak, materyal se¢iminde basar1 oranlarinin
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yaninda uygulama kolayligi, restoratif uyumluluk ve klinik
kosullar da dikkate alinmalidir.

7. SONUC

Derin giiriik lezyonlarinin yonetiminde giincel yaklagim,
geleneksel invaziv tedavilerden uzaklasarak pulpa-dentin
kompleksinin ~ korunmasint hedefleyen biyolojik temelli
stratejilere yonelmistir. Minimal invaziv yaklasimlar, saglikl dis
dokularinin korunmasi, pulpa ekspoz riskinin azaltilmasi ve
dislerin ~ uzun  donem  fonksiyonunun  siirdiiriilmesini
amagclamaktadir. Vital pulpa tedavilerinin basarisi; dogru vaka
se¢imi, pulpal durumun degerlendirilmesi, enfeksiyon kontrolii,
uygun biyomateryal kullanimi ve etkili restoratif sizdirmazlik ile
iligkilidir. Kalsiyum silikat esasli materyaller biyolojik
iyilesmenin desteklenmesinde Onemli avantajlar saglasa da
basarili sonuglar i¢in materyal se¢iminin yani sira biyolojik
prensiplere uygun tedavi protokolleri ve uzun dénem restoratif
basar1 birlikte degerlendirilmelidir.

14



Restoratif Dis Tedavisi Alaninda Akademik Tartismalar

KAYNAKCA

Akhlaghi, N., & Khademi, A. (2015). Outcomes of vital pulp
therapy in permanent teeth with different medicaments
based on review of the literature. Dent Res J (Isfahan),
12(5), 406-417. d0i:10.4103/1735-3327.166187

Alagam, T. (2000). Endodonti, ikinci Baski. Ankara: Baris
Yayinlar: Fakiilteler Kitabevi: pp, 583-607.

Alp, S., & Ulusoy, N. (2024). Current approaches in pulp
capping: a review. Cyprus Journal of Medical Sciences,
9(3), 154.

Asl Aminabadi, N., Satrab, S., Najafpour, E., Samiei, M., Jamali,
Z., & Shirazi, S. (2016). A randomized trial of direct pulp
capping in primary molars using MTA compared to
3Mixtatin: a novel pulp capping biomaterial. Int J
Paediatr Dent, 26(4), 281-290. doi:10.1111/ipd.12196

Banerjee, A. (2013). Minimal intervention dentistry: part 7.
Minimally invasive operative caries management:
rationale and techniques. Br Dent J, 214(3), 107-111.
doi:10.1038/sj.bd}.2013.106

Banerjee, A., Frencken, J. E., Schwendicke, F., & Innes, N. P. T.
(2017). Contemporary operative caries management:
consensus recommendations on minimally invasive caries
removal. Br Dent J, 223(3), 215-222.
d0i:10.1038/sj.bd}.2017.672

Banerjee, A., & Watson, T. F. (2015). Pickard's guide to
minimally invasive operative dentistry: OUP Oxford.

Bani, M., Aktas, N., Cinar, C., & Odabas, M. E. (2017). The
Clinical and Radiographic Success of Primary Molar
Pulpotomy Using Biodentine™ and Mineral Trioxide
Aggregate: A 24-Month Randomized Clinical Trial.
Pediatr Dent, 39(4), 284-288.

15



Restoratif Dis Tedavisi Alaninda Akademik Tartismalar

Barros, M., De Queiroz Rodrigues, M. 1., Muniz, F., & Rodrigues,
L. K. A. (2020). Selective, stepwise, or nonselective
removal of carious tissue: which technique offers lower
risk for the treatment of dental caries in permanent teeth?
A systematic review and meta-analysis. Clin Oral
Investig, 24(2), 521-532. doi:10.1007/s00784-019-03114-
5

Bjerndal, L., Darvann, T., & Thylstrup, A. (1998). A gquantitative
light microscopic study of the odontoblast and
subodontoblastic reactions to active and arrested enamel
caries without cavitation. Caries Res, 32(1), 59-69.
doi:10.1159/000016431

Bjerndal, L., Simon, S., Tomson, P. L., & Duncan, H. F. (2019).
Management of deep caries and the exposed pulp. Int
Endod J, 52(7), 949-973. d0i:10.1111/iej.13128

Caliskan, M. K. (1995). Pulpotomy of carious vital teeth with
periapical involvement. Int Endod J, 28(3), 172-176.
doi:10.1111/j.1365-2591.1995.tb00293.x

Camilleri, J. (2014). Mineral trioxide aggregate in dentistry: from
preparation to application: Springer.

Camilleri, J. (2015). Staining Potential of Neo MTA Plus, MTA
Plus, and Biodentine Used for Pulpotomy Procedures. J
Endod, 41(7), 1139-1145.
doi:10.1016/j.joen.2015.02.032

Chen, L., & Suh, B. 1. (2017). Cytotoxicity and biocompatibility
of resin-free and resin-modified direct pulp capping
materials: A state-of-the-art review. Dent Mater J, 36(1),
1-7. d0i:10.4012/dmj.2016-107

Cushley, S., Duncan, H. F., Lappin, M. J., Chua, P., Elamin, A.
D., Clarke, M., & El-Karim, I. A. (2021). Efficacy of
direct pulp capping for management of cariously exposed

16



Restoratif Dis Tedavisi Alaninda Akademik Tartismalar

pulps in permanent teeth: a systematic review and meta-
analysis. Int  Endod J, 54(4), 556-571.
doi:10.1111/iej.13449

Cvek, M. (1978). A clinical report on partial pulpotomy and
capping with calcium hydroxide in permanent incisors
with complicated crown fracture. J Endod, 4(8), 232-237.
d0i:10.1016/s0099-2399(78)80153-8

Celik, B. N., Mutluay, M. S., Arikan, V., & Sari, S. (2019). The
evaluation of MTA and Biodentine as a pulpotomy
materials for carious exposures in primary teeth. Clin Oral
Investig, 23(2), 661-666. doi:10.1007/s00784-018-2472-4

da Rosa, W. L. O., Cocco, A. R., Silva, T. M. D., Mesquita, L. C.,
Galarca, A. D., Silva, A. F. D., & Piva, E. (2018). Current
trends and future perspectives of dental pulp capping
materials: A systematic review. J Biomed Mater Res B
Appl Biomater, 106(3), 1358-1368.
d0i:10.1002/jbm.b.33934

Dhar, V., Marghalani, A. A., Crystal, Y. O., Kumar, A., Ritwik,
P., Tulunoglu, O., & Graham, L. (2017). Use of Vital Pulp
Therapies in Primary Teeth with Deep Caries Lesions.
Pediatr Dent, 39(5), 146-159.

Duncan, H. F., Galler, K. M., Tomson, P. L., Simon, S., EI-Karim,
I., Kundzina, R., . . . Bjgrndal, L. (2019). European
Society of Endodontology position  statement:
Management of deep caries and the exposed pulp. Int
Endod J, 52(7), 923-934. d0i:10.1111/iej.13080

Duncan, H. F., & Yamauchi, Y. (2019). Pulp exposure
management. Clinical Dentistry Reviewed, 3(1), 4.

Edwards, D., Stone, S., Bailey, O., & Tomson, P. (2021).
Preserving pulp vitality: part one - strategies for managing

17



Restoratif Dis Tedavisi Alaninda Akademik Tartismalar

deep caries in permanent teeth. Br Dent J, 230(2), 77-82.
doi:10.1038/s41415-020-2590-7

Ehrmann, E. H. (1977). Pulp testers and pulp testing with
particular reference to the use of dry ice. Aust Dent J,
22(4), 272-279. d0i:10.1111/j.1834-7819.1977.tb04511.x

Figundio, N., Lopes, P., Tedesco, T. K., Fernandes, J. C. H.,
Fernandes, G. V. O., & Mello-Moura, A. C. V. (2023).
Deep Carious Lesions Management with Stepwise,
Selective, or Non-Selective Removal in Permanent
Dentition: A Systematic Review of Randomized Clinical
Trials. Healthcare (Basel), 11(16).

Gandolfi, M. G., Spagnuolo, G., Siboni, F., Procino, A.,
Rivieccio, V., Pelliccioni, G. A., . . . Rengo, S. (2015).
Calcium silicate/calcium phosphate biphasic cements for
vital pulp therapy: chemical-physical properties and
human pulp cells response. Clin Oral Investig, 19(8),
2075-2089. doi:10.1007/s00784-015-1443-2

Ghoddusi, J., Forghani, M., & Parisay, . (2014). New approaches
in vital pulp therapy in permanent teeth. Iran Endod J,
9(1), 15-22.

Heyeraas, K. J., & Berggreen, E. (1999). Interstitial fluid pressure
in normal and inflamed pulp. Crit Rev Oral Biol Med,
10(3), 328-336. d0i:10.1177/10454411990100030501

Klein, H. (1978). Pulp responses to an electric pulp stimulator in
the developing permanent anterior dentition. ASDC J
Dent Child, 45(3), 199-202.

Komora, P., Vamos, O., Gede, N., Hegyi, P., Kelemen, K,
Galvécs, A., . .. Vag, J. (2024). Comparison of bioactive
material failure rates in vital pulp treatment of permanent
matured teeth - a systematic review and network meta-
analysis. Sci Rep, 14(1), 18421.

18



Restoratif Dis Tedavisi Alaninda Akademik Tartismalar

Lin, C. L., Chang, Y. H., & Pai, C. A. (2011). Evaluation of
failure risks in ceramic restorations for endodontically
treated premolar with MOD preparation. Dent Mater,
27(5), 431-438. doi:10.1016/j.dental.2010.10.026

Mackenzie, L., & Banerjee, A. (2017). Minimally invasive direct
restorations: a practical guide. Br Dent J, 223(3), 163-171.
d0i:10.1038/sj.bdj.2017.661

Martignon, S., Pitts, N. B., Goffin, G., Mazevet, M., Douglas, G.
V. A, Newton, J. T., . .. Santamaria, R. M. (2019).
CariesCare practice guide: consensus on evidence into
practice. Br Dent J, 227(5), 353-362. doi:10.1038/s41415-
019-0678-8

Miyashita, H., Worthington, H. V., Qualtrough, A, &
Plasschaert, A. (2016). WITHDRAWN: Pulp
management for caries in adults: maintaining pulp
vitality. Cochrane Database Syst Rev, 11(11), Cd004484.
doi:10.1002/14651858.CD004484.pub3

Moghaddame-Jafari, S., Mantellini, M. G., Botero, T. M,,
McDonald, N. J., & Nor, J. E. (2005). Effect of ProRoot
MTA on pulp cell apoptosis and proliferation in vitro. J
Endod, 31(5), 387-391.
d0i:10.1097/01.don.0000145423.89539.d7

Mount, G. J. (2008). A new paradigm for operative dentistry. J
Conserv Dent, 11(1), 3-10. doi:10.4103/0972-0707.43411

Mousavi, S. A., Ghoddusi, J., Mohtasham, N., Shahnaseri, S.,
Paymanpour, P., & Kinoshita, J. (2016). Human Pulp
Response to Direct Pulp Capping and Miniature
Pulpotomy with MTA after Application of Topical
Dexamethasone: A Randomized Clinical Trial. Iran
Endod J, 11(2), 85-90. doi:10.7508/iej.2016.02.002

19



Restoratif Dis Tedavisi Alaninda Akademik Tartismalar

Oglake¢1, B., Arhun, N., & Tuncer, D. (2016). Pulp capping
treatments in restorative dentistry. Curr Res Dent Sci, 14,
94-103.

Parirokh, M., Torabinejad, M., & Dummer, P. M. H. (2018).
Mineral trioxide aggregate and other bioactive endodontic
cements: an updated overview - part I: vital pulp therapy.
Int Endod J, 51(2), 177-205. doi:10.1111/iej.12841

Pathak, P., Bhagabati, N., Goyal, S., Mittal, A., Chaudhary, S., &
Rajendran, R. (2024). Vital pulp therapy. Journal of
Dentistry Defense Section, 18(2), 44-49.

Peng, L., Ye, L., Tan, H., & Zhou, X. (2006). Evaluation of the
formocresol versus mineral trioxide aggregate primary
molar pulpotomy: a meta-analysis. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod, 102(6), e40-44.
doi:10.1016/j.tripleo.2006.05.017

Qureshi, A., E, S., Nandakumar, Pratapkumar, & Sambashivarao.
(2014). Recent advances in pulp capping materials: an
overview. J Clin Diagn Res, 8(1), 316-321.
doi:10.7860/jcdr/2014/7719.3980

Rajasekharan, S., Martens, L. C., Cauwels, R., & Anthonappa, R.
P. (2018). Biodentine™ material characteristics and
clinical applications: a 3 year literature review and update.
Eur  Arch Paediatr Dent, 19(1), 1-22.
d0i:10.1007/s40368-018-0328-x

Schroder, U. (1985). Effects of calcium hydroxide-containing
pulp-capping agents on pulp cell migration, proliferation,
and differentiation. J Dent Res, 64 Spec No, 541-548.
d0i:10.1177/002203458506400407

Schwendicke, F., Brouwer, F., Schwendicke, A., & Paris, S.
(2016). Different materials for direct pulp capping:
systematic review and meta-analysis and trial sequential

20



Restoratif Dis Tedavisi Alaninda Akademik Tartismalar

analysis. Clin  Oral |Investig, 20(6), 1121-1132.
doi:10.1007/s00784-016-1802-7

Schwendicke, F., Frencken, J. E., Bjgrndal, L., Maltz, M.,
Manton, D. J., Ricketts, D., . . . Innes, N. P. (2016).
Managing Carious Lesions: Consensus
Recommendations on Carious Tissue Removal. Adv Dent
Res, 28(2), 58-67. d0i:10.1177/0022034516639271

Schwendicke, F., Splieth, C., Breschi, L., Banerjee, A., Fontana,
M., Paris, S., ... Manton, D. J. (2019). When to intervene
in the caries process? An expert Delphi consensus
statement. Clin Oral Investig, 23(10), 3691-3703.
doi:10.1007/s00784-019-03058-w

Schwendicke, F., & Stolpe, M. (2014). Direct pulp capping after
a carious exposure versus root canal treatment: a cost-
effectiveness analysis. J Endod, 40(11), 1764-1770.
doi:10.1016/j.joen.2014.07.028

Schwendicke, F., Walsh, T., Lamont, T., Al-Yaseen, W.,
Bjerndal, L., Clarkson, J. E., . . . Innes, N. P. (2021).
Interventions for treating cavitated or dentine carious
lesions. Cochrane Database Syst Rev, 7(7), Cd013039.
doi:10.1002/14651858.CD013039.pub2

Steinberg, S. (2007). Understanding and managing dental caries:
a medical approach. Alpha Omegan, 100(3), 127-134.
doi:10.1016/j.a0df.2007.07.016

Tomas-Catalg, C. J., Collado-Gonzélez, M., Garcia-Bernal, D.,
Ofate-Sanchez, R. E., Forner, L., Llena, C., . . .
Rodriguez-Lozano, F. J. (2018). Biocompatibility of New
Pulp-capping Materials NeoMTA Plus, MTA Repair HP,
and Biodentine on Human Dental Pulp Stem Cells. J
Endod, 44(1), 126-132. doi:10.1016/j.joen.2017.07.017

21



Restoratif Dis Tedavisi Alaninda Akademik Tartismalar

Torabinejad, M., & Parirokh, M. (2014). Mineral trioxide
aggregate. A comprehensive literature review--Part I1, 36.

Xavier, M. T., Costa, A. L., Ramos, J. C., Caramés, J., Marques,
D., & Martins, J. N. R. (2024). Calcium Silicate-Based
Cements in Restorative Dentistry: Vital Pulp Therapy
Clinical, Radiographic, and Histological Outcomes on
Deciduous and Permanent Dentition-A Systematic
Review and Meta-Analysis. Materials (Basel), 17(17).
doi:10.3390/mal7174264

Yoshiyama, M., Tay, F. R., Doi, J., Nishitani, Y., Yamada, T.,
Itou, K., . . . Pashley, D. H. (2002). Bonding of self-etch
and total-etch adhesives to carious dentin. J Dent Res,
81(8), 556-560. doi:10.1177/154405910208100811

22



Restoratif Dis Tedavisi Alaninda Akademik Tartismalar

THE ROLE OF ATRAUMATIC RESTORATIVE
TREATMENT IN MINIMALLY INVASIVE
DENTISTRY

Suzan CANGUL!

Although significant progress has been made in
preventive dentistry in recent years, dental caries remains one of
the most prevalent oral health problems worldwide. Particularly
in communities with limited access to oral and dental health
services, untreated carious lesions can negatively impact
individuals’ quality of life. Economic constraints, a shortage of
adequate healthcare personnel and equipment, individuals’ fears
and anxieties regarding dental procedures, and the requirement
for advanced clinical infrastructure in traditional restorative
treatments are cited as the primary causes of this problem.
Developed in response to these needs, Atraumatic Restorative
Treatment (ART) stands out as a preventive-restorative approach
that can be implemented with minimal equipment.

Atraumatic Restorative Treatment (ART) is a preventive
and minimally invasive treatment approach developed in
Tanzania in the 1980s and designed specifically for use in
communities with limited access to basic dental care (Sener,
Sengiin, Kusdemir, Oztiirk, & Baglar, 2011; Simon, Bhumika, &
Nair, 2015). The method was defined by Dr. Frencken in the early
1990s and has since been included among community-based oral
health practices supported by the World Health Organization. The
fact that it can be performed without requiring electricity, a water

1 Dog. Dr., Dicle Universitesi, Dis Hekimligi Fakiiltesi, Restoratif Dis Tedavisi
Anabilim Dali, ORCID: 0000-0002-1546-7688.
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supply, or advanced clinical equipment has contributed to the
method’s widespread adoption in resource-limited areas (Jo E.
Frencken, 2009; Sharma, Raghu, & Shetty, 2021).

The ART technique is based solely on the removal of
infected dentin and the preservation of dentin tissue capable of
remineralization within the mouth (Kicuk & Eden, 2023). In
these procedures, only manual hand instruments are used to
remove carious tissue, thereby aiming to preserve as much
healthy tooth structure as possible (Jordan, Gaengler, Markovic,
& Zimmer, 2010).

Since the ART approach relies on the use of hand
instruments rather than rotary instruments for the removal of
carious tissue, it reduces the need for routine local anesthesia and
allows the treatment to be performed in a more conservative
manner. The absence of rotary instruments limits thermal effects
that may occur during the procedure, thereby reducing the risk of
damage to pulp tissue, while the prevention of aerosol formation
also contributes to lowering the risk of cross-infection.
Furthermore, because ART provides a quieter and less traumatic
treatment environment, it can enhance patient comfort—
particularly in individuals who have developed fear or anxiety
toward dental treatments—and support the management of
anxiety (Mickenautsch, Frencken, & van ’t Hof, 2007).

Although the ART method offers significant advantages
due to its patient-friendly features, it also has certain limitations.
The fact that the treatment is performed using only hand
instruments can make it difficult to treat carious lesions located
in hard-to-reach and narrow areas. Furthermore, the manual
removal of decayed tissue can lead to longer procedure times, and
prolonged use may result in hand fatigue in the clinician. This
situation can negatively affect the effectiveness of cavity
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preparation and the comfort of the procedure in some cases
(Kuguk & Eden, 2023).

After the removal of decayed tissue, one of the key steps
determining the success of treatment is the selection of an
appropriate restorative material. At this stage, glass ionomer-
based materials that can chemically bond to the tooth surface and
support remineralization through fluoride release are preferred
(World Health Organization [WHOQO], 2019). The ability of these
materials to bond to enamel and dentin, their biocompatibility,
and their ease of manipulation during clinical application are
among the key advantages supporting their use in the ART
approach (Saber, El-Housseiny, & Alamoudi, 2019). Various
types of these materials have been developed, including resin-
modified glass ionomer cements. Due to their improved
mechanical properties and higher resistance to wear, resin-
modified glass ionomer cements have been reported in some
clinical studies to demonstrate more successful clinical
performance compared to traditional glass ionomer cements
(Dulgergil, Soyman, & Civelek, 2005).

In addition, the ART approach does not focus solely on
the removal of existing carious tissue but also involves sealing
caries-prone pit and fissure areas with protective restorative
materials. In this regard, the method is considered a minimally
invasive approach that combines restorative and preventive
dentistry practices. Furthermore, it has been reported to have high
acceptability, particularly among pediatric patients (Lopez,
Simpser-Rafalin, & Berthold, 2005).

The Success of ART

The clinical efficacy and long-term success of the ART
approach have been investigated in numerous randomized
controlled trials since its development, and the data obtained have
been supported by systematic reviews and meta-analyses
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(Raggio, Hesse, Lenzi, Guglielmi, & Braga, 2013; Tedesco et al.,
2017; Yengopal, Mickenautsch, & Bezerra, 2009). Clinical
studies conducted in various countries have demonstrated that the
long-term success rates of ART restorations, particularly those
applied to single-surface cavities, are quite high (Frencken, Leal,
& Navarro, 2012). The average clinical lifespan of ART
restorations is reported to be approximately five years (Mjor &
Gordan, 1999). In addition to its clinical success, ART is
considered an economically advantageous approach due to its
minimal equipment requirements and low treatment costs
(Mickenautsch, Munshi, & Grossman, 2002; Mjor & Gordan,
1999; Putthasri et al., 1998). With these characteristics, the ART
technique—which is currently incorporated into community oral
health programs in many countries—is included in the
educational curriculum for oral and dental health personnel in
some countries (Frencken, Pilot, Songpaisan, & Phantumvanit,
1996).

Indications for ART

The ART approach is an effective treatment option that
can be applied in situations where standard clinical conditions
cannot be met or access to dental services is limited. It facilitates
access to restorative treatment, particularly in rural areas, mobile
health services, and settings with limited equipment resources.

Thanks to its minimally invasive nature and focus on
patient comfort, ART can be successfully applied to patients of
various ages and groups. It helps create a positive first treatment
experience for young children who have never undergone dental
treatment before. Similarly, for individuals with dental fear and
anxiety, it increases treatment acceptance by reducing the need
for rotary instruments and local anesthesia (Simon, Bhumika, &
Nair, 2015).
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In addition, ART offers significant advantages for
individuals with physical or mental disabilities where traditional
restorative procedures are difficult to perform, for patients
requiring home care, or in situations where access to healthcare
services is limited. Furthermore, it can be used as a temporary
protective-restorative approach to stabilize the oral environment
and prepare for advanced restorative treatments in individuals at
high risk for caries (Saber, EI-Housseiny, & Alamoudi, 2019).

In addition to individual patient care, ART plays a
significant role in community oral health programs. In particular,
it contributes to caries control by enabling the reach of large
groups of children in school-based oral health programs. The fact
that it can be applied to both primary and permanent teeth ensures
that the method is a flexible treatment option that can be used
across different stages of dentition and age groups (Shefally,
Mittal, & Prabhakar, 2021).

Contraindications for ART

For the ART approach to be successfully applied,
adequate access to the lesion site with manual instruments must
be ensured. Therefore, the method is not recommended for teeth
where the working area cannot be reached due to their anatomical
location, or for cavities where effective caries removal with hand
instruments is not possible.

Furthermore, it is stated that ART is not an appropriate
treatment option in cases involving advanced pulp pathology,
pulp exposure, or signs of periapical infection. In situations where
clinical signs of infection—such as swelling, fistula, or purulent
drainage—are observed, more comprehensive treatment
approaches should be preferred (Sharma, Raghu, & Shetty, 2021).
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ART Technique

Today, ART is considered not only as an alternative
treatment method but also as a primary treatment approach in
suitable cases (Mickenautsch & Grossman, 2006; de Amorim et
al., 2018). This method is based on the conservative removal of
decayed tissue and the preservation of healthy tooth structure as
much as possible. Accordingly, the goal is to support biological
healing within the framework of minimally invasive treatment
principles while preserving pulp integrity.

In the ART approach, the affected tooth is isolated with
cotton rolls to control moisture in the treatment area prior to the
procedure, and the tooth surface is cleaned of debris using moist
cotton pellets . In cases where the cavity entrance is insufficient,
the entrance area is carefully enlarged using manual cutting
instruments such as a hatchet or ART opener to allow access to
the base of the carious lesion (van ’t Hof, Frencken, van
Palenstein Helderman, & Holmgren, 2006).

Decayed dentin tissue is removed using sharp excavators
of appropriate sizes. Various manual cutting instruments can be
used to shape the enamel and gain access to narrow pit-and-
fissure areas. Unlike traditional cavity preparations, ART does
not aim to remove all affected dentin; instead, following the
principle of selective caries removal, only the infected dentin is
eliminated. This approach is intended to reduce the risk of
unnecessary pulp exposure, particularly in deep cavities. After
caries removal, the cavity is re-cleaned, and in cases deemed
necessary, liner materials containing calcium hydroxide may be
applied to protect the pulp (Innes et al., 2016; Kidd, Fejerskov, &
Nyvad, 2015).

During the restoration phase, high-viscosity glass ionomer
cements are typically preferred. However, in some clinical
applications, resin-modified glass ionomer cements may also be
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used. After the prepared material is placed in the cavity so that it
slightly overflows, the finger-press technique is applied to ensure
the restoration’s adaptation to the cavity walls. During this
process, controlled pressure is applied to the restoration surface
using a gloved finger.

Once the restorative procedure is complete, the excess
material is removed, occlusal contacts are checked, occlusal
adaptation is adjusted as necessary, and it is ensured that fissure
areas are adequately sealed with the restorative material. To
protect the glass ionomer material from moisture contamination
during its initial setting period, applying petroleum jelly to the
restoration surface is recommended. In addition, patients are
advised to avoid eating for approximately one hour to support the
material’s full setting. For proximal restorations, Mylar tape and
wedge systems can be used to reestablish the appropriate
anatomical form (van 't Hof et al., 2006; Shefally, Mittal, &
Prabhakar, 2021).

Restorative Materials Used in ART
Glass lonomer Cements

The successful implementation of the ART approach
requires not only the use of appropriate clinical materials but also
practitioners with sufficient training and experience. Glass
ionomer cements, formed as a result of the acid-base reaction
between fluoride-aluminate glass particles and water-soluble
polyalkenoic acids, are the most commonly used restorative
materials in the ART approach due to their unique physical and
biological properties (Croll & Nicholson, 2002; Grossman &
Mickenautsch, 2002).

Their ability to chemically bond to enamel and dentin by
interacting with ions in dental hard tissues is one of the key
properties that contributes to the stability of the restoration. In
addition to this, their ability to release fluoride helps control
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caries by promoting remineralization in surrounding tissues.
Their coefficient of thermal expansion, which is similar to that of
dental tissues, ensures that the restoration and the tooth exhibit
compatible behavior during temperature changes. Their high
dimensional stability helps maintain marginal fit, while their low
microleakage potential can positively influence the restoration’s
long-term clinical performance. From a biological perspective,
their low toxicity and biocompatible properties are among the key
advantages supporting the clinical use of these materials (Kaya &
Tirali, 2013).

High-Viscosity Glass lonomer Cements

Condensable (high-viscosity) glass ionomer cements have
become increasingly common in clinical practice, particularly
with the widespread adoption of the ART approach beginning in
the 1990s (Hilgert et al., 2014; Kaya & Tirali, 2013). These
materials were developed to reduce the adverse effects of
environmental moisture and to achieve more durable restorations
in areas subject to high occlusal loads. Their formulation, which
features a higher powder-to-liquid ratio compared to traditional
glass ionomer cements, contributes to improved mechanical
properties (Crowley, Doyle, Towler, & Hill, 2006).

Studies have shown that high-viscosity glass ionomer
cements can demonstrate superior performance compared to
traditional glass ionomer cements in terms of solubility,
compressive strength, surface hardness, wear resistance, and
marginal adaptation (Burke, Fleming, Owen, & Watson, 2002;
Friedl, Hiller, & Friedl, 2011). It has also been reported that they
largely retain their fluoride-releasing properties and are thus able
to maintain their protective effects. Thanks to these superior
properties, they are among the primary types of glass ionomer
cements preferred in ART applications today.
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Silver Diamine Fluoride (GDF)

Another material that can be used in ART applications is
silver diamine fluoride (GDF). Silver diamine fluoride is a
colorless, alkaline agent applied topically that contains both silver
and fluoride ions in its structure (Timms, Sumner, Deery, &
Rogers, 2020). It is a material of interest in preventive dentistry
due to its antimicrobial properties and its protective efficacy
against caries. SDF application is considered an important
treatment option, particularly for children who have difficulty
accessing routine dental care. The direct application of the
material without the need to remove carious dentin offers a
minimally invasive approach (American Academy of Pediatric
Dentistry [AAPD], 2017). However, the black discoloration it
causes in carious lesions after application is considered its most
significant aesthetic drawback (Crystal et al., 2017).

The SMART Approach

In cases of extensive carious lesions—particularly those
located in the posterior regions that are difficult to clean
thoroughly—a glass ionomer cement restoration can be
performed following GDF application. This approach is referred
to in the literature as Silver-Modified Atraumatic Restorative
Treatment (SMART). In the SMART technique, the goal is to
reduce bacterial activity in the carious lesion through the
antimicrobial effect of GDF, while the glass ionomer cement
restoration applied over it isolates the lesion from the oral
environment. This eliminates the conditions necessary for
bacterial survival, thereby limiting the progression of the carious
process. Furthermore, the SMART approach helps preserve as
much of the existing tooth structure as possible by preventing the
unnecessary removal of hard tissue (Ucar & Akyildiz, 2022).

The SMART approach can be used in carious lesions with
cavities that show no signs of pulp pathology or spontaneous pain,
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in individuals at high risk for caries, in early childhood caries, in
root caries, and in cases of symptomatic incisor
hypomineralization. It is also considered an important minimally
invasive treatment option for children with challenging behavior,
individuals with special needs, patients with dental anxiety, and
in situations where access to dental care is limited. Because it
does not generate aerosols, it is also preferred in community-
based preventive oral health programs.

However, its use is not recommended in cases of pulp
involvement or symptomatic caries, in individuals with a silver
allergy, in patients with soft tissue lesions such as ulcerative
gingivitis or stomatitis, or in patients or parents who are unwilling
to accept the potential for black discoloration. Furthermore,
careful evaluation is required in cases where the use of potassium
iodide is contraindicated (Natarajan, 2022).

Conclusion

In conclusion, ART is a modern restorative technique for
managing carious lesions that is based on biological tissue
preservation and whose efficacy is supported by scientific studies.
The fact that it can be performed with hand instruments, has high
patient acceptance, and does not require complex clinical
infrastructure enables the method to be used in various clinical
and social settings. It offers a functional solution particularly for
pediatric patients, individuals with dental anxiety, and
communities with limited access to oral health care services. With
appropriate case selection, proper clinical application, and the use
of up-to-date restorative materials, ART has secured a strong
position within today’s approach to preventive and conservative
dentistry.
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