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RESEARCH ARTICLES

THE DENTAL PATHOLOGY ANALYSIS OF VAN-KARAGUNDUZ
(MEDIEVAL AGE) ADULTS

Van-Karagiindiiz (Orta Cag) Eriskin Bireylerinin Dental Patoloji Analizi

Pinar GOZLUK KIRMIZIOGLU

Makale Kodu/Article Code 1395212

Makale Gonderilme Tarihi 1 15.02.2018
Kabul Tarihi :27.02.2018
ABSTRACT (074

Objectives: The skeletal remains belonging to 188
individuals with jaws and teeth from the medieval
cemetery region of the first structured level of the Van-
Karagiindiiz Hoyiik have been investigated in order to

study the pathological lesions.

Materials and Methods: The material of this study is
consisted of belonging to a total of 188 adult individuals,
who composed from 81 women (43.09%) and 107 men
(56,91%) (2734 permanent teeth and 283 jaws).

Results: In the permanent teeth of adults, tooth wear was
95.54%, dental caries was 6.36%, hypoplasia was
24.91%, dental calculus was 25.90%, abscess was 1.86%,
alveolar loss in periodontal diseases was 40.64% and

(premortem) tooth loss is seen in proportion as18,73%.

Conclusions: The Karagiindiiz medieval society's
nutrition regime, which is generally thought to have a
lifestyle based on agriculture and animal husbandry, is
generally consisted from well grinded, but somewhat
fibrous and hard nutrients.

Keywords: Van-Karagiindiiz, Medieval, Teeth and Jaws
Pathology

Amagc: Van-Karagiindiiz Hoyligii birinci yap1 katinda yer
alan ve Ortagag Donemi ile tarihlendirilen mezarlik
alanindan c¢ikarilan dis ve c¢enelere sahip 188 erigkin
bireye ait iskelet kalintilari; dislerde ve c¢enelerde iz
birakan patolojik lezyonlart incelemek amaciyla

arastirilmustir.

Gere¢ ve Yontem: Calisma materyalimizi 81 kadin
(%43,09) ve 107 erkek (%56,91) olmak iizere toplam 188
erigkin bireye ait 2734 daimi dis ve 283 g¢ene

olusturmaktadir.

Bulgular: Erigkinlerin daimi diglerinde, dis asimmasi
%95,54, dis ciiriigii %6,36, hipoplazi %2491, distast
%25,90, apse %1,86, periodontal hastaliklar iginde
degerlendirilen alveol kaybi %40,64 ve o6liim Oncesi

(premortem) dis kayb1 %18,73 oraninda goriilmektedir.

Sonu¢: Genel olarak tarim ve hayvanciliga dayali bir
yagam bigimine sahip oldugu diisiiniilen Karagiindiiz
Ortacag toplumunun beslenme rejimini, genellikle iyi
ogiitiilmiis, fakat biraz lifli  ve sert Dbesinler

olusturmaktadir.

Anahtar kelimeler: Van-Karagiindiiz, Ortagag, Dis ve
Cene Hastaliklar1

Department of Anthropology Faculty of Letters Cumhuriyet University Sivas, Turkey
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GIRiS

Karagiindiiz, Van ili merkezinin 35 km.
kuzeydogusunda yer alan ve Van Merkez llge -
Ercek bucagina bagli bir koydiir. Arastirma
kapsaminda Karagiindiiz mevkiinde iki alanda
kazi calismast yapilmistir. Bunlar Eski
Karagiindiiz koyiinde yer alan Karagiindiiz
Hoytigi ve bu hoyiigin 1,5 km. dogusundaki
MO 1000 yillarina tarihlendirilen Erken Demir
Cag1 Nekropol alanidir. ilk olarak Karagiindiiz
kazisi, 1992 yilinda Istanbul Universitesi
Edebiyat Fakiiltesi Van Bolgesi Tarih ve
Arkeoloji Arastirmalari Merkezi ile Van Miize
Miidiirliigii’'nce ortaklasa olarak bu nekropol
alaninda bir kurtarma kazis1 olarak baslatilmis,
daha sonra Ercek Golii’niin giderek yiikselmesi
iizerine caligmalarin agirhgr 1994 yilindan
itibaren hoytge kaydirilmgtir.*

GEREC ve YONTEM

Calisma materyalini 1994-1998 yillar1 arasinda
Van-Karagiindiiz Hoyligii'nde yapilan kazi
calismalar1 sirasinda, hoyligiin birinci yap1
katinda yer alan ve Ortagag Doneme
tarihlendirilen mezarlik alanindan ¢ikarilan,
toplam 188 eriskin bireye (81 kadin ve 107
erkek) ait 2734 daimi dis ve 283 gene
olusturmaktadir.

Bireylerde cinsiyet belirlenirken
kemiklerin  genel morfolojik  yapilarina,
ozellikle kafatasi ve pelvisteki cinsiyet
kriterlerine bakilmis®, yaslandirmada ise, geng
eriskinlerde epifizlerin kaynasma yaslari,
daimi dislerin koklerinin kapanmasi®7, eriskin
bireylerde sutural yaslandirma®S, symphysial
yaglandirma (Tood’un)’, dental aginma’'°,
claviculanin kesitill, femur ve humerusun
proksimal kesitindeki spongiosa dokusunun
yapisi? dikkate alinmugtir. Bunlarin yani sira
birkag kriterin ele alinmasiyla yapilan ve
oldukca gilivenilir sonuglar veren kompleks
yaglandirma  metodu®®,  gerekli iskelet
materyallerinin bir arada bulundugu durumda
kullanilan bir bagka yaslandirma metodudur.
Dislerde ve c¢enelerdeki paleopatolojik
bulgularin saptanmasinda ise Ortner ve

Putschar’in'*, Brothwell’in’, Bouville ve
digerlerinin®®, Hillson’m¥ ¢alismalarindan
yararlanilmustir.

Karagiindiiz Ortacag
eriskinlerinde ¢ene ve disler lizerinde saptanan
patolojik olusumlarla ilgili biitiin veriler SPSS
programina yiiklenerek aritmetik ortalamalar
ve standart hatalar1 belirlenmistir. Ayrica kadin
ve erkek bireyler arasinda, alt ve iist ¢enede bu
olugumlarin gorilme farkliliklarinin anlaml
olup olmadiginin tespit edilmesi amaciyla,
verilerimize t testi ve ki kare (X2) testi
uygulanmustir.

BULGULAR

toplumunun

Disler paleoantropolojik arastirmalarda oldukca
onemli materyallerdir. Iskelet sisteminin en sert
organi olan disler, canli dldiikten sonra toprak
altinda uzun siire bozulmadan kalabilmekte ve
kazilarda g¢ogunlukla saglam olarak ve ¢ok
miktarda ele gecirilmektedir. Karagiindiiz
Ortagag bireylerine ait disler ve c¢eneler
paleopatolojik acidan incelenmis ve bu
bireylerde dental aginma, dis ¢iiriigili, hipoplazi,
distasi, apse, premortem (6liim oncesi) dis kayb1
ve alveol kaybi gibi lezyonlar belirlenebilmistir
(Tablo 1).%

Tablo 1. Karagiindiiz toplumunda erigkin bireylerde gériilen dis ve
cene patolojileri

Kadin Erkek Genel

Dental Lezyonlar B G % B G % B G %

Ciirtik (dis) 1185 | 86 | 7,26 | 1549 | 88 | 5,68 | 2734 | 174 | 6,36
Hipoplazi (dis) 1185 | 386 | 32,57 | 1549 [ 295 [ 19,04 [ 2734 | 681 | 24,91
Distas (dis) 1185 | 245 20,68 | 1549 | 463 | 29,89 [ 2734 | 708 | 25,9
Apse (alveol) 1577 | 27 | 1,71 | 1813 | 36 | 1,99 | 3390 | 63 | 1,86
Alveol Kaybi (¢ene) 122 | 44 136,07 161 | 71 | 44,1 | 283 | 115 40,64
Premortem D.K. (alveol) | 1577 |272]17,25| 1813 | 363 | 20,02 | 3390 | 635 | 18,73

1. Dis Asinmasi

Dis asinmasi, ¢igneme esnasinda dislerin
birbirlerine siirtiinmeleri ve bu arada ¢ignenen
gida igerisindeki sert cisimlerin yol actig
tahribat sonucu dis minesinin  giderek
eksilmesidir.17 Karagiindiiz toplumu kadin ve
erkek bireylerinin daimi dislerinde %95,54
oraninda aginma saptanmustir (Resim 1).
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Bu olusumdan en fazla etkilenen dis grubu
1. kesici digler (%46,15) olup, tiim daimi
dislerde lezyon c¢ogunlukla Brothwell’in7
derecelendirme sistemine gore az birikim
derecesinde yogunlagsmakta (%69,21), bunu
sirasiyla orta (%24,66) ve ileri (%6,13) birikim
dereceleri
bireylerinin diglerinde ileri derecede distast
birikimi oldukg¢a diisiik bir deger ile karsimiza
c¢ikmaktadir. Bu da bize distast birikiminin
alveol kaybi ve oOlim oOncesi dis kaybi gibi
patolojik lezyonlarin olusumunda etkili olmakla
birlikte, bu etkinin ¢ok da fazla olmadigim
diistindiirmektedir. Bu toplumda, erkeklerde
(%29,89) kadinlara (%20,68) nazaran daha fazla
oranda distagt saptanmistir. Distagt olusumu
ozellikle lingual yiizeyde (%44,41)
yogunlagsmaktadir. Bu olusumdan 6n digler arka
dislere gore daha fazla etkilenmistir.

5.Apse

izlemektedir. Karagiindiiz

Apse ileri derecedeki dis ¢iiriikleri ya da asirt
dis asinmasinin ardindan pulpa boslugunun
iltihaplanmasim1 ifade eden patolojik bir
lezyondur.?? Karagiindiiz toplumunda apse
olusumu kadinlarda ve erkeklerde %1,86 gibi
oldukca diisiik bir deger gosterir ve bu
olusumdan en fazla 1. biiyiik az1 disler (%4,16)
etkilenmigtir (Resim 5).
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Resim 5. Apse ve ¢iiriik (mandibula)

Apse olusumu arka dislerde yanaga, On
dislerde dudaga bakan tarafta daha yogun
olarak karsimiza ¢ikmaktadir. Dile bakan
tarafta apse olusumlari daha azdir.

Populasyonda hem ileri derecede ciiriik
hem de ileri derecede asinmadan kaynakli apse
olusumlara rastlanirken, asimmma kaynakli
apseler biraz daha fazla goriilmektedir. Bu
toplumda apse olusumundan erkekler (%1,99)
kadinlara (%1,71) gore biraz daha fazla
etkilenmistir.

6.Periodontal Hastaliklar (Alveol Kaybi)

Alveol kaybi periodontal hastaliklar icinde
degerlendirilmektedir. Periodontal hastaliklar
mikroorganizmalarin

iltihaplanmas1 sonucunda, diseti ve alveol
7,23-25

etkisiyle,  disetinin

kemik c¢ekilmesini ifade etmektedir.
Periodontal hastaliklara yol acan etmenler
arasinda, ileri derecede c¢iiriik, aginma, apse,
yogun distast  birikimi gibi  olusumlar
sayilabilir. Karagiindiiz kadin ve erkek
bireyleri alveol kaybi bakimindan 9%40,64
oraninda bir deger vermektedir (Resim 6).
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Resim 6. Alveol kayb1 ve 6liim 6ncesi dig kaybr (mandibula)
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Kadin ve erkek bireylerde alt ¢ene ve tist
ceneler birlikte degerlendirildiginde,
Brothwell’in’
derecelendirme sistemine gore orta diizeyde
(%46,09) bir alveol kaybina rastlanmaktadir.
Bunu %43,48 ile az ve %10,43 ile ileri
dereceler izlemektedir. Alveol kaybina erkek
bireyler (%44,10) kadinlara (%36,07) gore
daha fazla maruz kalmiglardir. Ancak
incelenen materyalde alveol kaybia yol

populasyonda en  fazla

acacak patolojik lezyonlara ¢ok belirgin olarak
rastlanmamustir.

7.0liim Oncesi (Premortem) Dis Kayb1

Premortem dis kaybi, bireyin oliimiinden Once
meydana gelen dis kaybidir. Bu lezyona genellikle

ileri derecedeki ciiriik ve asinma, yogun distast
birikimi ya da 6nemli periodontal rahatsizliklar
neden olmaktadir.®** Oliim &ncesi (premortem)
dis kaybi incelenen erigkin bireylerde %18,73
oraninda belirlenmistir (Resim 7).
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Resim 7. Oliim 6ncesi dis kayb1 (mandibula).

Bu olusum en fazla 1. biiyiik az1 dislerini

(%35,21) etkilemistir. Her iki cinsiyet grubunda

da ozellikle arka digler 6n diglere oranla bu
lezyona daha fazla maruz kalmglardir.

Karagiindiiz toplumunda distasi, apse ve
alveol kaybinda oldugu gibi, 6liim 6ncesi dis
kaybinda da erkek bireyler (%20,02) kadin
bireylere  (%17,25) gore daha fazla
etkilenmigtir. Asinma oranlari ise her iki
cinsiyet grubunda birbirine yakin degerler
verirken, hipoplazi ve ¢irikk ylizdeleri
kadinlarda erkeklere gore daha yiiksek
cikmistir,. TARTISMA Geg¢miste yasamis
insan topluluklarina ait dislerin paleopatolojik

acidan incelenmesi, incelenen toplumlarin
genel saglik durumlarini, sosyo-ekonomik ve
kiiltiirel ~ yapilarini, beslenme bigimlerini,
yasam sekillerini ortaya koydugu gibi, bu
verilerin gliniimiiz toplumlarindan elde edilen
verilerle karsilastirilmasi hastaliklarin mevcut
seyri hakkinda bize olduk¢a Onemli bilgiler
vermektedir. Dislerde ve cenelerde goriilen
patolojik  lezyonlarin  sikligi, toplumlarin
yasam bi¢imi ile dogrudan iliskilidir. Lukacs20
avci-toplayici, karisitk ve yofun tarimin
yapildig1 toplumlar ile dis ve ¢ene hastaliklar
arasinda bir iligki kurmustur; avci-toplayici
toplumlarda dis ciiriigli, hipoplazi, distasi,
alveol kaybi diisiik, dis asinma siddeti daha
yiiksek iken, karisik beslenme sisteminde bu
lezyonlar orta derecededir. Yogun tarimin
yapildigt toplumlarda ise avci toplayict
toplumlarin tersine dis ¢lirigl, hipoplazi,
distasi, alveol kayb1 yiiksek, dis asinma siddeti
de daha diisiik degerlerdedir.

Karagiindiiz toplumu eriskin bireylerinin
daimi dislerinde %95,54 oraninda asinma
saptanmistir.  Asinmalar  yogunlukla orta
diizeydedir ve en fazla rastlanan aginma
derecesi de “4”tiir. Elde edilen deger diger eski
Anadolu toplumlarindan elde edilen degerlerle
karsilastirildiginda, Karagiindiiz eriskin
bireyleri asimnma derecesi bakimindan bir¢ok

topluma benzerlik gostermektedir.16

Incelenen toplumda eriskin bireylerden
elde edilen dis ve gene patoloji sonuglari, diger
eski Anadolu toplumlarindan elde edilen
sonuglarla karsilastirildiginda soyle bir tablo
ortaya ¢ikmaktadir (Tablo 2);

Tablo 2. Karagiindiiz Hoytigii Ortagag toplumunda dis ve cene
patolojilerinin diger eski Anadolu toplumlartyla karsilastiriimast
Ciirii zi

ik | Hipoplazi | Distasi | Apse | Alveol | Premortem
% % % Kaybi % %

Arastirict

Eroglu # 87 64,54 5052 | 7.26 8231 16,04

izans | Suata Alpaslan ve Uz 78 38,29 6737 | 921 56,81 3523
- 376 - 11 68 -
468 17 1696 | 163 3333 761
1088 368 5928 | 393 7083 7
96 754 572 | 51 331 12
636 2491 259 | 186 40,64 18,73
11,75 | 3042 a7 172 39,74 18,28

76 21 156 - 755 493
36 119 102 - 80 502

1687 | 3423 621 | 061 7037 122

842 48 - - - B
4895 | 4737 4947 | 785 48,86 1491
1032 | 2566 2189 | 337 7894 3794

Tokat (Niksar) | .

Kelenderis

Zeytinli Ada 49 42,64 7107 | 661 89,46 44,94

Panaztepe
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Karagiindiiz  Ortagcag toplumu farkh
donemlerde ve farkli yerlesim yerlerinde yasamig
olan diger eski Anadolu toplumlariyla
karsilastirildiginda, dislerde ve ¢enelerde goriilen
biitiin lezyonlar agisindan en fazla, kendisiyle
ayni cografik bolgede yer alan ve cagdasi Van
Kalesi Ortagag® toplumuna yaklasmaktadir.

flerlemis derecede ciiriik, asmma, apse,
yogun distas1 birikimi periodontal hastaliklara ve
alveolar yikima neden olabilmekte ve bu
nedenlerden dolay1 da birey hayatta iken diglerini
kaybedebilmektedir. Karagiindiiz toplumunda
ciirik (%6,36) ve apse (%1,86) yiizdesi diger
eski Anadolu toplumlarina gore diisiik degerlerle
karsimiza ¢ikmaktadir. Distast  birikimi ise
yogunlukla az derecededir. Dolayisiyla bu
olusumun alveol kaybinda etkili oldugu, fakat bu
etkinin az oldugu diistiniilmektedir. Alveol kayb1
cogunlukla =~ az ve  orta
yogunlagmakta, diger eski Anadolu toplumlarina
gore yiikksek bir deger gostermemektedir.
Bununla birlikte populasyonda bu olusumu
meydana getiren ¢ok belirgin patolojik lezyonlar
sinirh sayidadir. Birkag dis 6rneginde de ileri
derecede aginma meydana getiren abrazyona

derecelerde

rastlanmas1  dikkat cekicidir. Ozellikle ileri
derecelerde  asinmalar, ilerlemis iiriiklere
nazaran apse olusumunda biraz daha fazla etkili
olmustur. Toplumda goriilen yiiksek premortem
dis kayb1 degeri, ilerlemis ciirik ya da ileri
derecelerdeki asmmalar  disinda  yagla
iliskilendirilmektedir.
rastlanan bir diger lezyon olan hipoplazide, eski

Incelenen  toplumda
Anadolu toplumlarinin bir kismma yakin bir
deger vermektedir. Ozellikle az derecede gelisim
gosteren bu olusum, dislerde genelde devamli
sekildedir. Travmadan kaynakli herhangi bir
durum s6z konusu degildir.

Karagiindiiz aliivyonlu diizliikleri hem
cografik hem de beslenme kosullari agisindan
yillar boyunca Van ili ¢evresinde insanoglunun
yerlesmesine en uygun koselerden birini
olusturan olanaklara sahiptir. Cevre kosullarina
baktigimizda, o donemle giiniimiiz arasinda
onemli bir fark goriilmemektedir. Biiyiik bir

olasilikla Dogu Anadolu Bolgesinde o
donemdeki mevcut bitki Ortiisii giiniimiiz bitki
ortiisii ile benzerdir. Ancak, yapilan kazilar, daha
cok hoyiigiin tepesindeki kilise etrafina yayilmis
olan mezarlikta gergeklestirildigi, Ortagag koyii
fazla incelenemedigi i¢in, o déonem insanlarinin
giinlik yasamlart konusunda ¢ok da saglikli
verilere ulasilamamustir. Ancak Karagiindiiz
Hoyiigii'niin 2. Ortagag katinda ¢ok miktarda
tahil cukurlara ve tandirlara rastlanmis olmasi,
Ortacag insanlarinin bol miktarda bugday
ektiklerini ve hayvanlar1 i¢in yonca, korunga
yetistirdiklerini ~ gostermektedir.  Ayrica bu
insanlarin kerpi¢ evlerde oturduklari, ekmeklerini
koy meydanindaki biiylik tandir ve firnlarda
pisirdikleri, oldukca soguk bir iklime sahip bu
yorede yakit olarak tezegin  kullamildig
arkeolojik buluntulardan anlagilmaktadir (Prof.
Dr. Veli Sevin ile sozlii goriisme). Biitlin bu
bilgiler 15181nda Van-Karagiindiiz
populasyonunda gorillen beslenme rejiminin,
genellikle Dogu Anadolu’da yasayan diger
topluluklarda
sistemiyle  biiyiik bir uyum  gosterdigi

karsimiza  ¢ikan  beslenme

sOylenebilir.'®

Gegmisten giiniimiize Dogu Anadolu’da
yasayan toplumlarin biiyiik bir kismi tarim ve
hayvancilikla  ugrasmiglar ve teknolojik
gelismelere de paralel olarak, besin hazirlama
tekniklerinde
Ozellikle Anadolu’da eskiden yasamis birgok

farklilasma  gostermislerdir.

toplumda goriildiigii gibi, tahillarin bazalttas
blok iizerinde 6giitiilmeleri sirasinda kopan ve
tahila karisan tas pargaciklari, dis minesinde
abrazyona yol agmaktadir. Bu Anadolu’da ¢ok
sik karsilagilan bir durumdur. Karagiindiiz
toplumunda da az da olsa abrazyona
rastlanmasi besinlerin hazirlanisi esnasinda ¢ok
da 6zenli davranilmadigini, besin maddelerinin
icine asindiricilarin karigtigimi gostermektedir.
Karagiindiiz Ortagag toplumunun diglerinde ve
cenelerinde goriilen patolojilere gore genel
beslenme rejimini, genelde iyi Ogiitiilmiis,
fakat biraz lifli ve sert besinlerin olusturdugu,
besinlerin

bununla  birlikte hazirlanigi

sirasinda, iglerine az da olsa asindiric1 sert
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maddelerin karistigi, tahil tarimina bagl olarak
beslenme sistemlerinde karbonhidrath ve
sekerli besinlerin mevcut oldugu, fakat
bunlarin ¢ok yogun bir sekilde tiiketilmedigi ve
aynt zamanda  beslenme  sistemlerinde
hayvansal proteinlere de yer verdikleri
sOylenebilir.

Van-Karagiindiiz Hoytigi Ortacag
populasyonuna dis ve ¢ene hastaliklari
yoniinden, Dogu Anadolu Boélgesinde eskiden
yasamig diger toplumlarin bircogu benzerlik
gostermektedir. Bu da aynmi bolgede farkli
donemlerde yagamis toplumlarin hemen hemen
benzer bir beslenme rejimine sahip oldugunu
diislindiirmektedir.
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ABSTRACT

Objective: The aim of this study, was to investigate the efficacy
of four cavity disinfectant solutions and two different types of
laser on the micro-shear bond strength of dentin adhesives as in-
vitro.

Methods: Seventy permanent human molar teeth were sectioned
parallel to the occlusal surface to expose dentin in the midcoronal.
The specimens were randomly divided into seven main groups
(n=10) Then cavity disinfection procedures were applied;
Saline(Control); Sodium Hypochlorite (NaOCI); Chlorhexidine
Gluconate (CHX); Super-oxidized water (SPO); Aqueous ozone
(AO); KTP laser; Er:YAG laser. Then the main groups were
randomly divided into two subgroups as self-etch (Clearfil S®
Bond Plus) and etch-and-rinse (Bisco All-Bond Universal)
adhesive systems. Four cylinders of composite resin were applied
to each bonded dentin surface using a tygon tube. The specimens
were tested with universal testing machine. The results were
analyzed by two-way ANOVA and Tukey’s tests.

Results: Statistical comparisons of the groups could be listed
respectively from lowest to highest as; self-etch adhesive system,
CHX<Control,AO,SPO<KTP<NaOCI<Er:-YAG (p<0.05); etch-
and-rinse adhesive system, CHX<Control=AO=SPO<KTP<
Er:YAG<NaOCl (p<0.05). When adhesive systems were
compared with each other; there were found statistically
significant differences within NaOCI groups, KTP laser groups
and Er:YAG laser groups.

Conclusions: Er:-YAG and KTP laser systems may increase the
bond strength of both adhesive systems compared to CHX, SPO
and AO. Therefore, both of laser systems may advisable for cavity
disinfection in restorative dentistry.

Key Words: Aqueous ozone, cavity disinfection, chlorhexidine
gluconate, laser, superoxidized water
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Amag: Bu ¢alismanin amaci, dort farkhi dezenfektan soliisyonu
ve iki farkli lazer sisteminin, self-etch ve etch-and-rinse adeziv
sistemlerin - mikro-makaslama baglanma dayammi {zerine
etkinliginin in-vitro olarak arastirilmasidir.

Materyal ve Metotlar: Bu ¢aligmada, 70 daimi insan molar disin
orta-kronal dentin yiizeyini agiga ¢ikaracak sekilde, okliizal
yiizeye paralel su sogutmasi altinda, diisiik hizli elmas disk ile
kesildi. Ornekler rastgele olarak 7 ana grubuna ayrild1 (n=10) ve
sonrasinda kavite dezenfeksiyon islemleri uygulandi. Grup 1,
Serum Fizyolojik (Kontrol Grubu); Grup 2, Sodyum Hipoklorit
(NaOCl); Grup 3, Klorheksidin Glukonat (CHX); Grup 4,
Stiperokside su (SPO); Grup 5, Ozonlu su (OS); Grup 6, KTP
Lazer; Grup 7, Er:'YAG Lazer. Sonra ana gruplar self-etch
(Clearfil S3 Bond Plus) ve etch-and-rinse (Bisco All-Bond
Universal) adeziv sistem olarak iki alt gruba ayrildi. Dort adet
kompozit rezin (Cavex Quadrant Universal LC) silindiri, tygon
tiipleri kullanilarak bondlanmis dentin yiizeyine uygulandi.
Ornekler mikro-makaslama modunda iiniversal test cihazinda test
edildi. Sonuglar iki yonlii varyans analizi ve Tukey testi ile
degerlendirildi.

Bulgular: Arastirmadan elde edilen sonuglara gore, self-etch
adeziv gruplar1 en diiiikten en yiiksege dogru sirasiyla su sekilde
siralanabilir; CHX<Kontrol, OS, SPO<KTP<NaOCI<Er:YAG
(p<0,05). Ayrica, etch-and-rinse adeziv gruplar istatistiksel
olarak en diisiikten en yiiksege dogru su sekilde siralanabilir;
CHX<Kaontrol,0S, SPO<KTP<Er:YAG<NaOCI (p<0,05). Her
iki adeziv sistemde de, kontol, OS ve SPO gruplar1 arasindaki
farklar istatistiksel olarak 6nemsiz bulunmustur (p>0,05). Adeziv
sistemlere birbirleri ile karsilastirildiginda; NaOCI gruplarimin,
KTP lazer ve gruplarinin ve Er:YAG lazer gruplarinin kendi
aralarindaki farklar istatistiksel olarak anlamli bulundu (p<0,05).
Sonuglar: Er:YAG ve KTP lazer sistemleri, CHX, SPO ve OS ile
sistemde baglanma dayanimini
artirabilir. Bu nedenle, restoratif dis hekimliginde kavite

karsilastinldiginda her iki

dezenfeksiyonu i¢in her iki lazer sistem de Onerilebilir.
Anahtar Kelimeler: Kavite dezenfeksiyonu, klorheksidin
glukonat, lazer, ozonlu su, siiper-okside su

Department of Restorative Dentistry, Faculty of Dentistry, Cumhuriyet University, Sivas, Turkey.
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INTRODUCTION

In restorative dentistry, the presence of bacteria
has played an important role for success of
treatment. Generally, restoration procedures
aimed to remove infected dentin and to create
suitable cavity for placing the restorative
materials. The cariogenic microorganisms should
be removed from cavity wall, smear layer and
dentin tubules before starting the restorative
treatment. Residual bacteria can cause pulpal
sensitivity, inflamation and secondary caries.* The
survival of cariogenic microorganisms under
restorative materials more than a year was
demonstrated by Sharma et. al.?

Generally, cavity disinfection is an
acceptable approach that may prevent residual
potential risk of microorganism on tooth
structures.® There are varieties of commercial
products in dental market for cavity disinfections.
For example; chlorhexidine (CHX)*%, sodium
hypochlorid (NaOCI)®’, aqueous ozone®, super-
oxidized water®*2 and lasers.*®

CHX is one of the most commanly used
cavity disinfectant solutions that is broad-
spectrum antibacterial agent.* Its cationic
structure provides to bind negative-charged
bacteria cell, hydroxyapatite and oral mucosa.
Concentration of CHX may show a
bacteriostatic or bactericidal action on bacterial
cell membrane. Moreover, it may alter the
property of the dentinal surface. CHX allows
rewetting of the dentin surface. Although CHX
disinfection may not remove the smear layer
throughout dentin surface, it may modify its
appearance by removing loose smear debris.®

NaOCI is commonly used as endodontic
irrigan that is an effective solution for reducing
bacteria quantity on the dentin. Besides, it is
preferred due to its antiseptic effect, wettability
characteristic, non-specific proteolytic agent
degradation of organic dentin. It is used mostly
as irrigation and cavity disinfection solution.®
NaOCIl is used with the aim of deproteinizing
agent on dentin, improving adhesive
wettability. Besides, deproteinization allows to
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a hydrophilic surface and porous structure. So
NaOCI leads well mechanical retation.’

Ozone (Os) is a powerful oxidizing agent
that gain popularity for disinfection used to
eliminate bacteria. Furthermore, it has two
phases as gaseous and aqueous of ozone and has
many industrial applications related to
oxidation. It provides some advantages for
elimination of bacteria in dentistry. Aqueous
ozone (AO) may destruct cell walls and
cytoplasmic membranes. Thus membrane
permeability is increased and microorganisms
are destroyed.® Ozone is an anti-microbial
(bactericidal,  virucidal ve  fungicidal),
hemostatic and analgesic agent.

Recently, super-oxidized water (SPO) has
been launched as disinfection for instruments and
hard surface. SPO is a liquid biocide made by
electrolysis of a dilute saline solution within a
proprietary electrochemical cell.® SPO includes
the highly reactive super-oxide ion O.. These
superoxide radicals can attack susceptible
biological targets, including lipids, proteins and
nucleic acids.’® Also, SPO produces effectively
antimicrobial activity against a wide range of
microorganisms. It is non-toxic, non-irritation,
non-corrosive and a powerful oxidizer.!* The
active ingredient of SPO is hypochlorous acid
(HOCI). HOCI is considered as a powerful
oxidizer and deproteinizer.*?

In last years, various laser types have been
frequently used in restorative dentistry.
Moreover, the ErYAG, KTP, Diode and
Nd:YAG lasers are most commonly preferred
for cavity disinfection.!® Er:YAG laser that is
infrared light and strongly absorbed by water, is
typically emit light with a wavelength of 2940
nm. KTP (potassium-titanyl-phosphate) laser is
a type with similar characteristics of Nd: YAG
laser. However, its wavelength is halved of
wavelength of Nd:YAG laser. It is primarily
used for tooth bleaching process and some
dental applications including dentin
hypersensitivity, root canal disinfection and soft
tissue surgery like Nd:YAG laser.'* *° Lasers
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may reduce amount of bacteria by showing
photothermal disinfection effect in dentin.®

Numerous cavity disinfectants have been
recommended for clinical use. However, the
effect of bond strength for cavity disinfectants
has been a controversial issue. Some authors
reported that disinfection procedures reduced
the bond strength.2 ® On the other hand other
researchers indicated that these procedures may
not diminish the bond strength.®

The aim of this study was to investigate the
efficacy of two conventional (CHX and NaOCI)
and two recent disinfection solutions (AO and
SPO) and two different types of laser (Er:YAG
and KTP) on the micro-shear bond strength
(uSBS) of dentin adhesives as in-vitro.

MATERIALS AND METHODS
Specimen preparation:

Seventy caries-free  human permanent
mandibular molars extracted for periodontal
and orthodontic reasons were used in this study.
Informed consent was obtained from the
patients before the study, and the study was
approved by the Local Ethics Committee on
Human Research of Cumhuriyet University
(2014-07/06).

The teeth were cleaned of peridontal soft
tissue and calculus with a periodontal scaler and
pumice. Later, the teeth have stored in distilled
water in room temperature for 10 minutes prior to
the study. The teeth were sectioned one of third
crown to expose mid-coronal dentin with a low-
speed diamond disk saw (Isomet, Buehler Ltd.,
Lake BIluff IL, USA) under water coolant. Then,
the teeth were embedded in autopolymerizing
acrylic resin (Pan Acryl, Arma Dental, Istanbul,
TURKEY) in prepared special cylinder mold
(diameter: 2 c¢cm, high: 3 cm). Dentin surfaces
were smoothed using respectively 600, 800, 1000
and 1200 grit SiC paper (Buehler-Met 11 Silicon
carbide grinding paper P400/600, IL, USA) under
water coolant for 60s to standardized the smear
layer. Before performing the cavity disinfections,
the teeth were sterilized in an autoclave (Melag,
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Euroklav 23V-S, Berlin, GERMANY) for 20 min
each at 121°C.

Control and experimental groups

The teeth were randomly divided into one
control and 6 experimental groups of 10 teeth
each. Cavity disinfectant materials
manufacturer and active ingredient are
presented in Table 1.

Table 1. Active ingredient and manufacturer of cavity
disinfectants used in the study.

Product Active ingredient Manufacturer

Saline 0.9% NaCl 1zotonik, Turkey

NaOCl 5.25% Sodium hypochloride Clorox Co, Egypt

CHX 2% Chlorhexidine gluconate Troy, Turkey

SPO 50-80 mg/L hypochlorous acid Medilox, Turkey

Aqueous Ozone 8 ppm aqueous 0zone TeknOszone, Turkey

Power density: 1.5 W/cm?
Wavelength: 532 nm
Repeated pulsed mode

(Ton 20 ps s, Toff 30 us)

KTP Laser Smartlite D, Italy

Power density: 1.5 W/cm?
Wavelength: 2940 nm
Continuous mode
(15 Hz, 100mJ, 700ps)

Er:YAG Laser Smart 2940D, Italy

Saline (Control group): Dentin surface was
disinfected with 0.9% saline solution with
10mL/min flow rate for 60s,

Sodium Hypochloride (NaOCI): Dentin surface
was disinfected with 5.25% NaOCI solution
with 10mL/min flow rate for 60s,

Chlorhexidine Glukonat (CHX): Dentin surface
was disinfected with 2% CHX (Troy, Ankara,
Turkey) solution with 10mL/min flow rate for 60s,

Super-oxidized water (SPO): SPO (Medilox; O-
M Medical Dental Textile, Ankara, TURKEY)
that consists of a mixture of oxidizing
substances including hypochlorous acid at a
concentration of 50-80mg/L, with a pH of 5.5
and a redox potential>850-1000mV. Dentin
surface was disinfected with SPO with
10mL/min flow rate for 60s,

Aqueous Ozone (AO): By the ozone generator
specially created by TeknOszone (TeknOszone,
Izmir, TURKEY) aqueous ozone was produced.
The amount of ozone in the water was scaled
with help of the probe that was in the reaction
tank connected to the generator. The ozone
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density of distilled water was monitored via the
digital indicator on the generator. Dentin
surface was disinfected with 8 ppm AO with
10mL/min flow for 60s,

KTP Laser: Dentin surfaces were irradiated
with KTP laser (Smartlite D; DEKA M.E.L.A.
Srl Calenzano, ITALY) which is output power
of 1.5 W and wavelength of 532 nm. In the
course of laser treatment, the fiber tip (diameter
of 200 um) was applied with a non-contact
mode and repeated pulsed mode (Ton 20 ps,
Toff 30 us) for 60s,

Er:YAG Laser: Dentin surfaces were irradiated
with an Er:YAG laser (Smart 2940D, DEKA
M.E.L.A. SRL, Calenzano, ITALY) emitting
pulsed infrared radiation at a wavelength of
2940 nm. We preferred frequency range of 15
Hz, energy density of 100 mJ and pulse duration
is fixed at 700 ps. So it was performed power
density was 1.5 W/cm?. Handpiece of the laser
was applied from the 1-2 mm distance and on
focused mode. Dentin surfaces were irradiated
in a sweeping fashion with a water flow of 10
mL/min for 60s by the Er:YAG laser.

Adhesive Procedures

Each group was randomly divided into two
subgroups according to adhesive systems
employed (n=5). Clearfil S3 Bond Plus
(Kuraray, Osaka, JAPAN) and All Bond
Universal (Bisco, Schaumburg, IL, USA)
adhesive systems is summarized in Table 2.

Table 2. Adhesive systems used in the study.

Adhesive System Manufacturer Composition Manufacturer recommendations

1. Apply two separate coats of adhesive.
2. Evaporate excess solvent by
thoroughly air-drying for 10 s,

3. Light cure for 10 s

All Bond Universal
Etch-and-Rinse

ABU, Bisco, Inc,
Adhesive System ABD

MDP, Bis-GMA, HEMA,
ethanol, water, initiators

MDP, Bis-GMA, HEMA,
Hydrophobic
dimethacrylate, dI-
camphoroquinone, ethyl
alcohol, watersilanated
colloidal silica

Clearfil S* Bond Plus
Self-Etch Adhesive
System

1. Apply BOND and leave for 10's.
2. Dry with mild air for more than 5s.
3. Light cure for 10 s.

Kuraray Medical
Inc, JAPONYA

Self-etch adhesive procedures: Clearfil S® Bond
Plus was applied bonding agent to the dentin
surface. After it was left in place for 10s, dentin
surface was dried by blowing mild air for more
than 5s.
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Etch-and-rinse adhesive procedure: All-Bond
Universal has stated that it has suitable for both
the self-etch and etch-and-rinse approach. So
ABU was applied for the -etch-and-rinse
bonding mode. Dentin surface was etch with
35% phosphoric acid gel Select HV® Etch
(Bisco, Schaumburg, IL, USA) for 15s, wash
for 30 s with water spray and dried with mold
air. Then, All-Bond Universal bonding agent
was applied two separate coats to entire dentin.
Bonding agent was evaporated excess solvent
by thoroughly air-drying for at least 10s.

Prepared of composite resin cylinders

Before polymerization of the dentin bonding,
four number Tygon tubing (Tygon, Norton
Performance Plastic Co, Cleveland, OH, USA)
which is internal diameter of 0.8 mm and height
of 0.5 mm placed on the bonded dentin surface.
Then, power of 1000 mW/cm? of LED light
curing (VALO Ultradent, Utah, USA) was
performed in order to fix the tygon tubing.
Resin composite (Quadrant Universal-LC,
Cavex, Haarlem, Holland), shade of A2, was
packed into tygon tubing and then it was cured
by LED light curing unit for 20s (Fig. 1a).
Tygon tubes were cut gently by scalpel after one
hour storage at room temperature. Thus, four
cylinders of resin composite were obtained on
bonded dentin surface (Fig. 1b).

Figure 1. a) Composite resin is placed in tygon tubing
b) Four composite cyclinder on dentin surface

Micro-shear bond strength test

The restorated teeth were storaged in distilled
water for 24h before measured with a universal
test machine (LF Plus, Lloyd, Instrument,
Ametek Inc, ENGLAND). Restorated teeth
were fixed on universal testing machine’s
apparatus and micro-shear bond strength (p-
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SBS) test was measured at a crosshead speed
0.5 mm/min. A thin wire (diameter 0.2 mm) was
looped around the composite cylinder in order
to bond strenght. The fracture load (N) was
recorded and the micro-shear bond strength was
calculated as MPa.

Statistical Analysis

Data of the bond strengths were analyzed using
the SPSS statistical software program (version
22.0, SPSS Inc., Chicago, USA). A two way
ANOVA and Tukey’s Test was executed for
measured significant differences of the groups
with the significance level set at 0.05.

RESULTS

The mean and standard deviations of p-SBS for
each adhesive systems and each groups are
presented in Table 3.

Table 3. Mean and standars deviations micro-shear bond strength
of study groups and statistical comparisons (two way ANOVA,
Tukey’s test).

Groups

Self-Etch Adhesive System Etch-and-Rinse Adhesive System

n=10 (mean + SD) (mean + SD)

Group 1
12,15+1,36 13,18+2,13°

Control

Group 2
16,37+1,86 A 24,22+4175 7

NaOCI

Group 3
9,34+0,89 10,29+1,07

CHX

Group 4
12,48+1,012 13,38+2,02°

SPO

Group 5
12,43+1,96 2 13,29+1,07°

Aqueous Ozone

Group 6
14,371,108 16,44+1,86 &

KTP Laser

Group 7
18,44+2,14 © 20,59+2,27 ¢

Er:YAG Laser

By the two-way ANOVA: F= 118.102, P=0.000; (P<0.05); n=10
ABC Values with same and capital superscript letter in line were
statistically different at p<0.05.

@b Values with same and small superscript letter in vertical
columns were not statistically different at p<0.05.

Statistical comparisons of the self-etch
adhesive system groups could be listed
respectively from lowest to highest as;
CHX<Control=AO=SPO<KTP<NaOCI<Er:-YAG
(p<0.05). When bond strenghts of the groups were
compared each other in self-etch adhesive system,
CHX solution group was significantly the lowest,
Er:YAG laser group was significantly the highest
among the other groups (p<0.05). There were no
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significantly differences among control, AO and
SPO groups (p>0.05).

Moreover, etch-and-rinse adhesive groups
could be respectively sorted from lowest to
highest as; CHX<Control=AO=SPO<KTP<
Er:YAG<NaOCI (p<0.05). When bond strength
of treated CHX solution was significantly
lowest, NaOCI solution was significantly higher
than other groups in etch-and-rinse adhesive
system (p<0.05). There were no statistically
significantly differences among control, AO

and SPO groups (p>0.05).
When the adhesive systems were
compared with each other, statistically

significant differences were found among
NaOCl, KTP and Er:YAG laser groups
(p<0.05), There were no found statistically
significant differences among other groups
(p>0.05).

DISCUSSION

In present study, although CHX solution
decreased the uSBS, NaOCI solution, Er:YAG
and KTP laser increased the uSBS. Moreover,
SPO and AO solutions had no adverse effect to
the pSBS with both adhesive systems.

In clinical practice of dentistry, bacteria
may remain in smear layer and dentin tubules
during cavity preparation. For this reason, an
antibacterial solution should be applied on
dentin surface to reduce the potential risks for
residual bacteria.> While cavity disinfectants
reduce bacteria amount and its potential risks,
they may affect the bond strength of dentin-
composite resin. Optimal cavity disinfectants
should have antimicrobial effect and no adverse
effect to the bond strength of adhesive systems.

NaOCI solution is  well-known
antibacterial effect and commonly used cavity
disinfectant. Due to its effective oxidizing and
deproteinizing properties, NaOCI pretreatment
partially removes dentin’s organic structure and
smear layer.’> These may be beneficial for
adhesive systems performance. Phrukkanon et
al.}” reported that pretreatment dentin surface
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with 12.5% NaOCI for 60s increased the bond
strength of the etch-and-rinse adhesive system.
Moreover Arias et al.'® reported that 10%
NaOCI enhanced the bond strenght of etch-and-
rinse adhesive system. In contrast to the other
studies, Elkassas et al.® reported that 5.25%
NaOCI was decreased the bond strenght of the
etch-and-rinse  adhesive system, whereas
increased the bond strenght of the self-etch
adhesive system. In the present study, NaOCI
solution group increased the bond strength of
both adhesive systems. Although the results are
in agreement with the result of some studies'”
18 the results are in contrary with Elkassas et
al.® The reason why these results are different
from ours is about depending on the testing
different of tooth surface, test methodology and
etch of application time. Whereas, NaOCI
solution can remove the exposed collagen
fibrils and smear layer on dentin surface. This
surface which richer hydroxyapatite crytals
increased the bonding of the adhesive systems.®

CHX is utilized in clinical due to broad
spectrum antibacterial agent. CHX is preferred
because of its low toxicity, affinity of negative
surface as cell wall and extracellular
polysaccharide.* CHX solution has been used as
cavity disinfection due to its well property on
dentin until last years. However, the effect of
chlorhexidine adhesive systems of bond
strength to dentin is controversial issue. Some
studies® % 20 reported that pretreatment of
dentin surface of 2% CHX for 20s affected
adversely the bond strength of self-etch
adhesive system. The other study, Gurgan et
al.? expressed that pretreatment of CHX before
or after acid etching dentin surface decreased
the bond strenght of etch-and-rinse adhesive
systems. Sharma et al.? reported that dentinal
tubules were not clearly observed in SEM
micrography when dentin surface treated CHX
solution. On the other hand, a few studies® #
showed that CHX (2%) pretreatment increased
the bond strenght of self-etch adhesive system.
In the present study, CHX pretreatment
decreased the bond strenght of both adhesive

14

systems. This result is compatible with above
study? 192 results. In contrast to the above
study, few studies®* 2? reported that CHX
increased the bond strenght of adhesives. These
results are different from present study because
of deciduous teeth dentin, difference of
adhesive  ingredients,  different  layer
regularizations and the short disinfection
duration.

Recently, SPO has been produced as a hew
disinfectant agent for cleaning hard surfaces.
SPO has been recommended as a therapeutic
agent due to the treatment of periodontitits.?® In
available literature, there have been mostly
microbiological study regarding SPO. Rossi-
Fedele et al.?* reported that NaOCI significantly
better killer E. faecalis than SPO solution but
SPO solution has also significantly
antimicrobial action. In the present study the
SPO for cavity disinfectant was preferred due to
its antibacterial effectiveness. However, there
have been a few published researches about the
pretreatment effect of SPO on the bond strength
and alteration of dentin surface. The active
ingredient of SPO is hypochlorous acid
(HOCI).! One of the studies on this subject,
Kunawarote et al.*? reported that different
concentration and application time of HOCI
solutions had no adverse effect of the bond
strenght of self-etch adhesive system. Another
study, Kunawarote et al.?® showed in SEM
study that stabilized HOCI solution dissolved
the superficial collagen in the carries-affected
dentin. In present study, SPO had no adverse
effect on the bond strenght of both adhesive
systems. These results are agreement with
study by Kunawarote et al.*?

Ozone has been suggested in dentistry due
to its antibacterial, disinfectant and healing
properties. It may be applied for treatment of
early carious lesions, disinfection of cavity, root
canals and periodontal pockets.® Ozone is
extremely effective against Gram (+) and Gram
(-) bacteria which cause carious lesion. In
dentistry, ozone can be used aqueous and
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gaseous ozone forms. In literature, few studies
have the effect of aqueous ozone on bond
strenght. At one of this studies, Oznurhan et
al.?? found that aqueous ozone (3-4 ppm)
increased bond strength of self-etch adhesive
system. Pithon et al.? found that ozonated water
didn’t alter bond strenght of brackets bonded
with composite resin. Also ozone has not
affected the sealing ability of adhesive
systems.?”2 In present study, aqueous ozone
did not affect bond strength of adhesive systems
compared control groups as similar to the
results of the study of Pithon et. al.?® On the
contrary, Oznurhan et al.??> were found
dissimilar results because of their study
methods (lower ppm of aqueous ozone,
different test method and deciduous teeth).
Ozone may not change the physical properties
of enamel and not affect the modulus of
elasticity and vickers hardness of dentin.?®

Dental lasers, named according to their
wavelength, can be an effective way to carry out
many dental procedures. Mostly used dental
lasers are Nd:YAG (1064 nm), Er:YAG (2940
nm, Er,Cr:YSSG (2780 nm) , Diode (780-980
nm) and KTP (532 nm) lasers. Laser irradiation
may be used for cleaning, disinfecting and
removing smear layer on dentin surface.
Moreover, laser may eliminate bacteria and
prevent residual caries.'?

Er:YAG laser irradiation may be highly
absorbed by water molecules present in the
crystalline tooth structure.  The thermo-
mechanical ablation of water within the tooth
mineral substrate causes volume expantion and
explode away surrounding tissue.®* Er:-YAG
laser irradiation may present irregular dentin
surface during cavity preparation. Moreover,
Aoki et al.®* showed in SEM observation that
when laser applied to dentin surface, smear
layer was removed and orifices of dentin
tubules were exposed. As a result, these
characteristics enhance bond strenght between
an ErYAG laser irradiated surface and
adhesive resin.® Giiven et al.** ve Ramos et al.3*
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reported that Er:YAG laser significantly
enhanced SBS of self-etch adhesive. Celik et
al.’® reported that Er,Cr:YSGG laser increased
bond strength of etch-and-rinse adhesive. In the
present study, Er:YAG laser pretreatment
improved the bond strenght of both adhesive
systems. The results of this study are in parallel
with the above study results.* 3

KTP laser, with a wavelength of 532 nm, is
frequency-doubled Nd: YAG laser and it emits
a green visible radiation. Despite of the known
antibacterial property of laser, few reports have
been published on the effect of KTP laser
regarding to the bond strength. Schoop et al.*®
reported that 1W output power of KTP laser
cause major mophological changes and
recrystallization of dentinal surface. When KTP
laser irradiation was applicated hard tissues, it
may provide to melt and recrystallisation. Thus,
KTP laser irradiation of dentinal tubules may
result in sealing of their orifices.® Rolla et al.®
reported that Nd:YAG laser significantly
increased bond strength of self-etch adhesive. In
present study, KTP laser significantly increased
uSBS values than control, CHX, SPO and AO
groups in the both adhesive systems. This result
is compatible with Rolla et al.® study result.

CONCLUSION

Within the limitations of this study, Er:-YAG
and KTP laser systems may increase the bond
strength of both adhesive systems compared to
CHX, SPO and AO. Therefore, both of laser
systems may advisable for cavity disinfection in
restorative dentistry. In light of this study, while
the application of self-etch adhesive system
may be advised with Er:YAG laser irradition,
etch-and-rinse adhesive system should be used
with NaOCI solution in terms of cavity
disinfection.
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ABSTRACT

Objectives: The purposes of this in vitro study was to compare
the bond strength of Biodentine® and Imicryl MTA to a
compomer material, and to examine the effect of the setting time
on the bond strength.

Materials and Methods: A total of 100 acrylic blocks with a
hole (4 mm in diameter and 2 mm in height) were prepared.
Acrylic blocks were randomly divided into two main groups
according to cement type to be applied, Biodontine® or Imicryl
MTA (n = 50). The specimens of each main group were then
divided into 5 subgroups, which were randomized relative to
different setting times. (12 minutes, 24 hours, 48 hours, 72
hours, and 96 hours) (n = 10). The samples were filled
completely with Biodentine® or Imicrly MTA according to the
manufacturer's instructions. Compomer was placed in this
transparent tube with the help of a hand plugger and light cured
for 40 seconds with the LED device (Elipar™, 3M ESPE, MN,
USA) to polymerize the compomer. The acrylic molds were
fixed to a universal test machine and shear bond strength (SBS)
test was made under shear force at a cross-speed of 1 mm/min.
Data were analyzed by a two-way ANOVA and Tukey’s post-
hoc test (p=0.05).

Results: While, Biodentine® had significantly higher SBS
values than Imicrly MTA at 12m setting time (p<0.05), there
was no difference between Biodentine® and Imicrly MTA
among other setting periods (p>0.05). Regardless of cements
tested,
comparisons between setting time groups (p>0.05).

there were similar SBS values among pairwise

Conclusions: There were higher SBS values of Biodentine® to
compomer than Imicrly MTA in all setting time groups, the only
statistical significance existed in 12 min group.

Keywords: Biodentine®, bond strength, calcium silicate-based
cement, compomer
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Amag: Bu in vitro ¢alismanin amaci, Biodentine® ve Imicrly
MTA'nin bir kompomer materyaline makaslama baglanma
sertlesme  siirelerinin

dayanimini  kargilagtirmak ve farkli

baglanma dayanimina olan etkisini incelemektir.

Gere¢ ve Yontem: Ortast delikli (4 mm capinda ve 2 mm
yiiksekliginde) toplam 100 akrilik blok hazirlandi. Akrilik
bloklar uygulanacak siman tipine gore rastgele iki ana gruba
ayrildi, Biodentine® veya Imicrly MTA (n = 50). Daha sonra,
her bir ana grubun numuneleri, farkli sertlesme siirelerine gore
rastgele secilen 5 alt gruba ayrildi. (12 dakika, 24 saat, 48 saat,
72 saat ve 96 saat) (n = 10). Numuneler, iireticinin talimatlarina
gére tamamen Biodentine® veya Imicrly MTA ile dolduruldu.
Kompomer materyali seffaf tiip yardimiyla yerlestirildi ve
kompomer LED cihaziyla (EliparTM, 3M ESPE, MN, ABD) 40
saniye 1sikla polimerize edildi. Akrilik kaliplar universal bir test
makinesine sabitlendi ve kesme kuvveti 1 mm/dakika g¢apraz
hizda olacak sekilde makaslama baglanma dayanim (MBD) testi
yapildi. Veriler iki yonli ANOVA ve Tukey's post-hoc testi ile
analiz edildi (p = 0.05).

Bulgular: Biodentine®'in 12 dk sertlesme siiresinde Imicrly
MTA'ya gore MBD degerlerinde anlamli derecede yiiksek iken
(p<0.05) diger ayar donemleri arasinda Biodentine® ile MTA
arasinda anlamli fark yoktu (p>0.05). Test edilen simanlardan
bagimsiz olarak, sertlesme siireleri gruplar1 arasindaki gift
(p>0.05).

Sonuglar: Tim sertlesme zamani gruplarinda, Biodentine®'in

kargilagtirmalarda benzer MBD degerleri vard:
kompomere olan baglanma dayanim degerleri Imicrly MTA'ya
gore daha yiiksek goriiliirken, yalnizca istatistiksel anlamlilik 12

dakika sertlesme siiresi grubunda mevcuttu.

Anahtar Kelimeler: Biodentine®, baglanma dayanimu,

kalsiyum silikat esasli siman, kompomer
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INTRODUCTION

There is an increasing interest in vital pulp
treatments in recent years to preserve the
vitality of the pulp after dental caries or
traumatic dental injuries.! Despite the common
use of calcium hydroxide (Ca(OH),) in dental
therapies  previously?, Ca(OH):  has
disadvantages such as limited adhesion to
resin-based restorative materials?, easily
dissolving®, and defects in the dentin bridge.*
In recent years, calcium-silicate-based cements
have been used instead of Ca(OH), due to their
superior physical® and chemical properties.®

Mineral trioxide aggregate (MTA), a
mixture of tricalcium aluminate, dicalcium
silicate, tricalcium silicate, tetracalcium
alumunoferrite  and bismuth  oxide’, is
frequently used in vital pulp treatments due to
its favorable biological properties?, and
positive clinical and histological results.®
However, there are disadvantages such as
difficulty of manipulation and long setting
time.’ In recent years, Biodentine® has been
developed as an alternative to MTA, which has
a wider scope in terms of its use as well as
some differences in content.! Biodentine® is
recommended to be used under resin-based
restorations because of its good physical and
chemical properties and the short setting.'?
Also, Biodentine® does not cause tooth
discoloration.*®

The bond strength of dentine between
restorative materials is important for clinical
success.'* Also, clinical success of compomer,
which is commonly used as a restorative
material in pediatric dentistry!®, can be
increased by the absence of gaps in margins
and the good adhesion with pulp capping.
Knowing the effect of calcium-silicate based
cements on the bond strength of compomer can
increase clinical success. In the literature,
studies evaluating the success of adhesion
between compomer and calcium silicate-based
cements are limited.
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The purposes of this in vitro study was to
compare the bond strength of Biodentine® and
MTA to a compomer material, and to examine
the effect of the setting time on the bond
strength. The null hypotheses of this study
were as follow: (a) There is no difference
between the bond strength values of MTA and
Biodentine® to compomer; (b) There is no
effect of setting time on the bond strength of
MTA and Biodentine® to compomer.

MATERIALS AND METHOD

One commercial compomer and 2 calcium
silicate-based cements were used in this study.
The contents of the materials used in the study
are shown in Table 1. A total of 100 acrylic
blocks with a hole (4 mm in diameter and 2
mm in height) were prepared. Acrylic blocks
were randomly divided into two main groups
according to cement type to be applied,
Biodentine or Imicrly MTA (n=50). The
specimens of each main group were then
divided into 5 subgroups, which were
randomized relative to different setting times.
(12 minutes, 24 hours, 48 hours, 72 hours, and
96 hours) (n=10).

Table 1. Tested materials and their composition with application
steps

PRODUCING

MATERIALS COMPANY

COMPOSITION APPLICATION STEPS

Powder: tri-calcium silicate, di-
Biodentine® calcium silicate, calcium carbonate
(Septodont, Saint and ozide filler, iron oxide, zirconium
Maur des Fosses, oxide

France) Liquid: calcium chloride,
acceleratorhydrosoluble polymer
water

Mixing the single use
capsules for 30 seconds
with a high-speed
amalgamator

Tri-calcium
silicate cement

MTA (Imicryl,
Konya, TURKEY)

Tri-calcium silicate, di-calcium
silicate, bishmut oxidet, tri-calcium
aluminate, calcium sulfate

Mineral trioxide

Powder/Liquied: 1:3
aggregate

UDMA, carboxylic acid modified
dimethacrylate, TEDGMA,
trimethylcrylate resin BHT, UV
Stabiliser, Strontium-alumino-
sodium- fluorophospor-silicate glass,
iron oxide

Dyract XP, LD
Caulk/Dentsply,
USA

Polymerization for 40

Compomer
s seconds

Application of cements and compomer

The samples were filled completely with
Biodentine® or Imicrly MTA according to the
manufacturer's instructions. During the setting
period of each tested group, the cements placed
on the molds were covered with moist cotton
pellets. Following application of the cements
and anticipation of setting times, the compomer
material was applied into the center of the
cements by a cylindrical transparent tube having
a pre-prepared inner ring (2 mm in diameter and
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5 mm in height). The compomer was placed in
this transparent tube with the help of a hand
plugger and light cured for 40 seconds with the
LED device (Elipar™, 3M ESPE, MN, USA) to
polymerize the compomer. Following the
polymerization, the transparent tube around the
compomer was precisely cut off in the vertical
direction with a bisturis.

Shear Bond Strength Test

The polymerized specimens were in all groups
were incubated for 24 h under 100% moisture
at 37°C. SBS test was performed as described
previously.'® The acrylic molds were fixed to a
universal test machine with a right angle to the
junction of the knife-edge blade and
compomer-cement  junction. Measurements
were made under shear force at a cross-speed
of 1 mm/min. The test was automatically
stopped when the failure was seen and the
results were calculated by the computer in
newton. The SBS value for each specimen was
calculated in megapascals (MPa) by dividing
the maximum load at failure (N) by the area of
surface adhesion.’

Statistical Analysis

Data were analyzed by SPSS for Windows,
Version 22.0 (SPSS Inc., Chicago, IL, USA).
The mean and standard deviation values of the
SBS were calculated for each group. The
effects of the type of endodontic cement and
setting time on bond strength were analyzed by
a two-way ANOVA and multiple comparisons
were performed by Tukey’s post-hoc test at the
0.05 significance level.

RESULTS

The mean and standard deviation values of the
SBS for each group are shown in Table 2.
While, Biodentine® had significantly higher
SBS values than Imicrly MTA at 12m setting
time (p<0.05), there was no difference between
Biodentine® and Imicrly MTA among other
setting periods (p>0.05). Regardless of
cements tested, there were similar SBS values
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among pairwise comparisons between setting
time groups (p>0.05).

Table 2. Shear Bond Strength Values (Mean + SD) for Each
Group (MPa)

. . Calcium Silicate-Based Cement
Setting Time

MTA Biodentine
12 min 10.78 £2.672 18.79 +£ 3.16%
24 h 17.30 £2.74 18.38 £2.04
48 h 17.31+£3.35 18.28 £3.37
72 h 17.97 £2.76 19.00 + 3.07
96 h 17.75+2.13 18.67 +£3.44

Shear bond strength values are shown as Mean = SD. Same
lower-case letter represents statistical significant difference
within each row, verified by two-way Anova and Tukey’s test
(P >0.05).

DISCUSSION

MTA and Biodentine® have a wide variety of
uses in dentistry.” However, due to their high
physical properties and excellent
biocompatibility, high clinical success has
been demonstrated. For this reason, bond
strength between calcium silicate cements and
restorative materials has a great importance in
clinical success. High SBS values show high
bonding between the restorative material and
cement, which leads to less microleakage.®

The most common method for evaluating
the adhesive properties of restorative materials
is to evaluate the bond strength.® There are
several test methods used in the literature for
bond strength.}* ¥ The shear bond strength of
these methods is the one of the most frequently
used in the literature. The SBS test is
commonly preferred since the test method and
the test samples are easier to prepare with less
equipment.?’ However, there are disadvantages
such as non-uniform stress distributions in the
bond region.? In our study, the SBS test, one
of the frequently used methods in the literature,
was used to evaluate the bond strength of
Imicrly MTA and Biodentine to compomer.

There is no consensus in the literature
about the setting time of calcium silicate-based
cements required to achieve optimum physical
properties. Although the manufacturers state
that 12 minutes for Biodentine and 24 hours
for MTA are appropriate setting times.
Bodanezi et al.? suggested that at least 72



Buldur B., et al.

hours are required to achieve the desired
sealability of the MTA. Differently, Atabek et
al.® stated that restorative procedures should
be postponed for at least 96 hours after
confounding MTA.

This  study revealed that while
Biodentine® had significantly higher SBS
values than Imicrly MTA at 12m setting time,
there was no difference between Biodentine®
and MTA among other setting periods. Unlike
this study, Atabek et al. evaluated the SBS of
a composite material to white MTA at different
time intervals (4, 24, 48, 72 and 96 hours).
They recommend delaying restorative
procedures for 96 hours after mixing the MTA
to achieve optimal physical properties. The
manufacturer announced that the preparation
period of Biodentine® was 12 minutes and that
the final restoration could be completed in the
same session.’? In another study, the period of
preparation of Biodentine® was reported as 45
minutes unlike the time reported by the
manufacturer.?* Bachoo et al.® reported that
after mixing of powder and liquid,
Biodentine® received about 12 minutes of
initial preparation reaction and 2 weeks to
reach the full maturation of Biodentine®. The
fact that Biodentine® has a shorter preparation
period than MTA may be due to the fact that
calcium chloride in the liquid portion of
Biodentine® accelerates the hydration and
penetration of silicates in the powder. In this
study, the minimum preparation time was
determined to be 12 minutes in accordance
with the manufacturer's instructions. In this
study, SBS test was applied to the prepared
specimens after 12 minutes, 24-48-96 hours
after the initial preparation reaction.

SBS values in the group of Biodentine®
were found to be statistically significant higher
than those of the Imicrly MTA group in the
samples that were subjected to the SBS test at
the end of the first 12 minutes. This finding is
in consistent with the study by Odabas et al.?®,
in which the bond strength of Biodentine® to a

21

resin-based material was tested by dividing it
into two time periods of 12 min and 24 h. In
this study, SBS values in the Biodentine®
group increased in all setting time groups
compared to the Imicrly MTA group after 24-
48-72-96 hours of setting period, but this
increase  statistic was not statistically
significant. In contrast to this finding, Hashem
et al.?’ reported that the values of the micro-
shear bond strength test of the Biodentine®
groups with longer storage times were higher
than those of the groups with shorter storage
periods. Biodentine® showed higher SBS
values in all groups than the MTA. This may
due smaller particular structure of Biodentine®
compared to MTA, thus leading a higher
adhesion to restorative material.

CONCLUSION

Within the limitations, it may be concluded
that although there were higher SBS values of
Biodentine® to compomer than Imicrly MTA
in all setting time groups, the only statistical
significance existed in 12 min group. For this
reason, the use of Biodentine® in pediatric
dental practice can be recommended due to its
advantages such as short cure time, ease of
manipulation and no color change. However,
further in vivo studies are necessary to be
examine the bond strength of different
pediatric restorative materials with different
calcium silicate-based cements.
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ABSTRACT

Background: Helicobacter pylori (H. Pylori) is a Gram (-),
microaerophilic bacteria and the etiological factor of chronic active
gastritis and peptic ulcer. Some studies indicated that this
bacterium found at oral cavity which is a potential reservoir for
stomach. Several studies showed that H. pylori may found in
saliva and subgingival plaque of chronic periodontitis patients.
However, there is no data related to aggressive periodontitis
patients. In this study, we aimed to determine the prevalence of H.
pylori in subgingival plaque samples of chronic, aggressive
periodontitis and gingivitis patients and to increase the awareness
of the patients for gastric problems.

Materials and Methods: This study included 155 patients (61
with gingivitis, 60 with chronic periodontitis, and 34 with
aggressive periodontitis) who did not have gastric disease
symptom and did not use antibiotics in the last 3 months. The
subgingival plaque samples were taken using sterile paper points.
The existence of H. pylori, A. actinomycetemcomitans, and P.
gingivalis was detected by RT-PCR.

Results: H. pylori was not detected in any groups at the end of
microbiological analysis. However, a high occurrence of A.
actinomycetemcomitans (97.1%) and P. gingivalis (100%) was
observed in the aggressive periodontitis group. However, A.
actinomycetemcomitans and P. gingivalis were found in 30% and
21.7% of patients, respectively, with chronic periodontitis. A.
actinomycetemcomitans and P. gingivalis were found in 24.6% of
patients in the gingivitis group.

Conclusions: H. pylori were not detected in samples, indicating
that subgingival plague may not be a primary reservoir for this
bacterium.

Key words: Aggressive periodontitis, Chronic periodontitis,
Helicobacter pylori, Polymerase Chain Reaction
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Amag: Helicobacter pylori (H. Pylori), bir gram (-),
mikroaerofilik bakteri olup, kronik aktif gastrit ve peptik tilserin
etyolojik faktoriidiir. Bazi g¢alismalar, bu bakterinin, oral
kavitede bulundugunda, mide i¢in potansiyel rezervuar
olabilecegini gostermistir. Cesitli ¢aligmalar, H. pylori'nin kronik
periodontitisli hastalarin tiikriik ve subgingival plaklarinda
goriilebilecegini  gostermistir.  Bununla  birlikte  agresif
periodontitis hastalar1 ile ilgili herhangi bir veri yoktur. Bu
¢alismada, kronik, agresif periodontitis ve gingivitis hastalarinin
subgingival plak &rneklerinde H. pylori prevalansini saptamay1
ve hastalarin gastrik problemler konusunda bilinglenmesini
arttirmay1 amagladik.

Gere¢ ve Yontem: Bu calisma, gastrik hastalik semptomu
olmayan ve son 3 ayda antibiyotik kullanmayan 155 hasta (61 adet
gingivitis, 60'1 kronik periodontitisli ve 34 agresif periodontitisli)
icermekteydi. Subgingival plak ornekleri steril paper point
kullanilarak alindi. H. pylori, A. actinomycetemcomitans ve P.
gingivalis'in varligi RT-PCR ile tespit edildi.

Bulgular: Mikrobiyolojik analizin sonunda herhangi bir grupta
H. pylori tespit edilmedi.

Bununla birlikte, agresif periodontit grubunda yiiksek oranda A.
actinomycetemcomitans (%97.1) ve P. gingivalis (%100)
gorilmistir. Bununla birlikte, A. actinomycetemcomitans ve P.
gingivalis, kronik periodontitisli hastalarin sirasiyla %30 ve
%21.7'sinde bulunmustur. A. actinomycetemcomitans ve P.
gingivalis gingivitisli hastalarin %24.6'sinda bulundu.

Sonug: H. pylori, 6rneklerde saptanmamis olmasi, subgingival
plagin bu bakteri igin birincil rezervuar olmayabilecegini
gosterdi.

Anahtar kelimeler: Agresif Periodontitis, Kronik periodontitis,
Helicobacter pylori, Polimeraz zincirleme reaksiyonu
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INTRODUCTION

Helicobacter pylori is a spiral-shaped, motile, and
microaerophilic  gram-negative microorganism
shown to cause gastritis, repetitive peptic ulcer,
duodenal ulcer, and gastric cancer. Also, 50%—
90% of the world population is estimated to be
infected with this pathogenic microorganism and
this organism is taken into the body during
childhood.* 2 H. pylori can be isolated from the
oral cavity, dental plaque, dorsum of the tongue,
or salivary secretions. Its colonization is thought to
increase in the presence of periodontal diseases. *

Periodontal diseases are extremely prevalent
worldwide, affecting roughly half of the adult
population. Gingivitis, the mildest form of
periodontal disease, is a rapidly inducible and
reversible inflammation of gingiva mainly
caused by the accumulation of bacterial biofilms.
The combination of bacterial infection and
persistent inflammatory response can eventually
induce the progressive destruction of the deeper
periodontal tissues, a worse form of periodontal
disease  called periodontitis.  Aggressive
periodontitis is a disease that affects mostly
young individuals and can result in fast bone or
teeth losses.® Several studies have shown the
presence of H. pylori in the subgingival plaque
and saliva of individuals with chronic
periodontitis.®> However, no study has explored
the status of H. pylori in the oral cavity of
individuals with aggressive periodontitis.

H. pylori infections are systemically treated
with antibiotics and proton pump inhibitors in a
short time.® However, complete eradication of H.
pylori is possible only if its potential reservoirs
detected. Bacteria in the oral reservoirs may
cause recurrence of the disease after some time.

The numbers of periodontopathogenic
bacteria in periodontal lesions increase with the
development of periodontitis.  Strains  of
Porphyromonas gingivalis and Fusobacterium
nucleatum were found to be strongly co-
aggregated with H. pylori strains.” Urease test,
culture, immunofluorescence, and polymerase
chain reaction (PCR) are the most commonly

25

used techniques for detecting H. pylori in dental
plaques.? Real-time (RT)-PCR is a widely used
technique in the clinical practice for diagnosing
several bacterial and viral infections because it is
able to amplify small amounts of genetic
sequences with a very high sensitivity.®

The aim of this study was to determine the
H. pylori strains in the subgingival plaques of
patients who had no dyspeptic complaints with
chronic periodontitis, aggressive periodontitis
and gingivitis.

MATERIALS AND METHODS
Study population

This study included 155 individuals aged
between 18 and 65 years who did not have any
systemic problems affecting periodontal tissues,
did not take antibiotics in the last 3 months, did
not have dyspeptic symptoms, were not treated
for specific reasons, and were not pregnant or
lactating in the case of women. The patients
applied to Periodontology Department for their
gingival disease. All participants signed an
informed consent before undergoing research
procedures and voluntarily participated in the
clinical protocol. Approval was obtained from
the Karadeniz Technical University Faculty of
Medicine Ethics Council (number
17522305/547; date 01/10/2013) at the beginning
of this single-center, cross-sectional study.

Sample collection

After the clinical periodontal examination,
subgingival plaque samples were taken from four
teeth with the deepest probing depth in each
quadrant. For the subgingival plagque sampling,
the supragingival plaque was removed using
sterile curettes, and the sterile paper points were
placed at the bottom of the pocket for 20 s. These
samples were placed in an Eppendorf tube
containing 0.1 mL of 1M Tris-EDTA (TE) (10
mM Tris-HCI, 1 mM EDTA, pH 7.6) and stored
at —80°C until analysis.
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Microbiological procedures

The microbiological analyses were carried out
at Karadeniz Technical University Medical
Faculty Microbiology Department Laboratory.
The presence of Aggregatibacter
actinomycetemcomitans, P. gingivalis, and
Helicobacter pylori species in the subgingival
plaque samples was detected by using the PCR
method. The suspensions of control strains
such as P. gingivalis (clinical isolate), A.
actinomycetemcomitans (clinical isolate), and
H. pylori (SS1) were prepared at 0.5
McFarland turbidity standard and stored as
earlier.

The paper points in the samples, which
were kept in 1.5-mL centrifuge tubes, were
removed after vortexing, and the tubes were
centrifuged for 5 min at 10,000 rpm. The pellet at
the bottom was suspended in 0.4 ml distilled
water and 200 pL of the sample was used for
DNA isolation. The DNA isolation was carried
out using ExiPrep 16 Plus instrument and
ExiPrep Bacteria Genomic DNA Kit (Bioneer,
South Korea).

Detection of agents with RT-PCR

The accuracy of the DNA isolation process
was confirmed by showing the presence of
bacterial DNA with RT-PCR. The RT-PCR
was also used for determining the presence of
pathogens. The sequences of primers and
probes used in the experiments are given in
Table 1. Test compounds were prepared in
AccuPower Plus DualStar g°PCR Master Mix
(Bioneer) with 0.2uM primers and 0.1uM
probes. The amplification was done using
LightCycler 480 (Roche, Salt Lake City, UT,
USA). The temperatures used in this
instrument were 95°C for 10 min for the initial
denaturation, followed by 45 amplification
cycles at 95°C for 15 s, 60°C for 20 s, and
72°C for 20 s. The amplification curves were
generated by the instrument that measured the
intensity of the fluorescence-labeled primers.
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Table 1: Primers and probes used in the study

Primer Sequence Source
UNIVF TGGAGCATGTGGTTTAATTCGA 1
UNIVR TGCGGGACTTAACCCAACA 1
UNIVP FAM-CACGAGCTGACGACARCCATGCA-TAMRA 1
AAF GAACCTTACCTACTCTTGACATCCGAA 2
AAR TGCAGCACCTGTCTCAAAGC 2
AAP FAM-AGAACTCAGAGATGGGTTTGTGCCTTAGGG-BHQ1 2
PGF GCGCTCAACGTTCAGCC 3
PGR CACGAATTCCGCCTGC 3
PGP HEX-CACTGAACTCAAGCCCGGCAGTTTCAA-BHQ1 3

Statistical analysis

SPSS for Windows version 17.0 (SPSS, IL,
USA) was used for statistical analyses. For
age, the Kruskal-Wallis test was used with
Bonferroni correction besides the Mann—
Whitney U test. The pearson chi-square test
was used to compare the prevalence rate and
sex distribution of bacteria. Calculations at the
5% significance level showed that 33 patients
in each group were sufficient to detect a
difference between groups with 90% statistical
power.

RESULTS

Participants were classified according to their
disease status after clinical and radiographic
examinations conducted at the Periodontology
Department. Of these participants, 60 were
diagnosed with chronic periodontitis, 61 with
gingivitis, and 34  with  aggressive
periodontitis. The age and gender status of the
patients are shown in Table 2.

Table 2: Age and gender distributions in groups

Group Female/Male Age
G (n=61) 30/31 33,97+5.54
CP (n=60) 29/31 45.17+8.6*
AP (n=34) 15/19 34.03+6.82
p NS *p <0.001

The average ages of the participants in the
chronic  periodontitis,  gingivitis,  and
aggressive periodontitis groups were 45.17+
8.6, 33.97+£5.54, and 34.03+6.82, respectively.
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When these three groups were compared, the
chronic periodontitis group was found to be
significantly different from the other groups (p
< 0.001). No statistically significant difference
was found between groups in terms of gender
distribution (p> 0.05).

The prevalence of bacteria in the
subgingival plague samples is shown in Table
3. H. pylori was not determined in any of the
study groups. The prevalence of A.
actinomycetemcomitans was 24.6%, 30%, and
97.1% in the gingivitis, chronic periodontitis,
and  aggressive  periodontitis  groups,
respectively. When these three groups were
compared, a significantly higher prevalence
was determined in the aggressive periodontitis
group (p< 0.001). Furthermore, the prevalence
of P. gingivalis was 24.6%, 21.7%, and 100%
P. gingivalis in the gingivitis, chronic
periodontitis, and aggressive periodontitis
groups, respectively. Therefore, significantly
higher bacteria were seen in the aggressive
periodontitis group compared with the other
groups (p< 0.001).

Table 3: Real Time PCR Results

Group AA(%) PG(%) HP(%)
G (n=61) 24.6 24.6 0
CP (n=60) 30 21.7 0
AP (n=34) 97.1* 100* 0
p *p<0.001 | *p<0.001 | NS
AA, Agregatibacter actinomycetemcomitans; PG,

Porphyromonas gingivalis; HP, Helicobacter pylori

DISCUSSION

Both periodontal disease and H. pylori
infection were reported in more than 50% of
the population and share some common risk
factors. The multivariate analysis showed that
age, poor oral hygiene, smoking behavior, and
diabetic status of the individuals were some of
the risk factors for periodontal disease.’® !
Poor oral hygiene and tooth loss can
potentially influence gastrointestinal flora and
nutritional situation and consequently be
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implicated in the development of chronic
gastrointestinal diseases.'>** So some authors
have concluded that elimination of bacterium
from the oral cavity should be regarded as an
important role of the treatment of H. pylori
associated diseases, since the oral cavity may
serve as a temporary reservoir.4 1

In our study H. pylori was analyzed in
subgingival plaque samples in periodontal
diseases to answer the crucial questions that
are whether the oral cavity is a reservoir and

whether it plays a role in H. pylori
transmission.
There are controversial results in the

literature. Several studies suggested a positive
association between oral and gastric H. pylori
detection'®*°, although, some studies failed to
demonstrate such an association.?>% Poor
periodontal health, characterized by deep
periodontal pockets, was introduced in relation
to H. pylori infection in some studies.?* %

Silva Rossi-Aguiar?? analyzed saliva,
dorsum of the tongue, and supragingival dental
plague samples of 43 patients with gastric
disease and did not detect H. pylori in these
oral samples by PCR. Their results were
consistent with the results of Olivier et al®,
who also failed to detect H. pylori in dental
samples by PCR. Savoldi et al. reported results
similar to the present study results using
different techniques such as urease test,
culture, and PCR to demonstrate that H. pylori
is not generally present in dental plaques. They
also observed, in accordance with other
studies, that oral hygiene did not significantly
influence the prevalence of H. pylori.?®

Asikainen et al. used PCR for detecting
H. pylori in subgingival plaque of patients with
periodontitis. Patients were not evaluated for
their any dyspeptic disease or gastric H. pylori
presence. They concluded that periodontal
pockets did not constitute a natural reservoir
for H. pylori and paper point sampling method
also might affect the detection of H. pylori if
periodontal pockets only harbor low numbers
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of H. pylori cells, which predominantly might
attach to the pocket epithelium.?® The result of
our study is similar with study of Asikainen et
al. We also did not find H. pylori in the RT-
PCR evaluation of the subgingival plaque
samples in either of the three periodontal
disease conditions. One possible reason for not
detecting H. pylori in subgingival plaque may
be paper point sampling method.

On the other hand, there is also a great
deal of evidence that H. pylori is found in the
oral mucosa and gastric mucosa (in tongue,
saliva, and sub-supra gingival plaque samples)
and also these evidences prove that there is a
positive correlation between them, 7 19 27-29

In a study of Gebara et al. urease-positive
patients divided into 2 groups according to
their periodontal disease status: 15 with
gingivitis and 15 with chronic periodontitis.
The plaque and saliva samples were analyzed
for H. pylori using PCR. The gingivitis and
chronic periodontitis groups were not different
in terms of the prevalence of bacteria.® In our
study the patients who did not have any gastric
symptoms were included to the study.

However, we did not make any test
related to gastric H .pylori. At the end of the
study we did not find difference in terms of the
prevalence of H. pylori among groups. In
another study that was conducted on patients
who do not have any gastric symptoms, Souto
et al. investigated saliva and subgingival
samples periodontally healthy and chronic
periodontitis patients. H. pylori was detected
significantly more often in the saliva and
subgingival samples of subjects with
periodontitis (23.5% and 50%, respectively)
compared with samples of periodontally
healthy subjects.?®

H. pylori exists in a microaerobic
atmosphere and it seems to prefer
supragingival plaque or shallow pocket sites
than deep periodontal pockets. H. pylori grows
well in an atmosphere with low levels of
oxygen, rather than in a strictly anaerobic
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atmosphere.®® Since the plaque samples were
taken from the deepest pockets subgingivally,
the microaerobic aspect of the bacteria might
be the reason for not finding any H. pylori in
either of the periodontal disease groups.
Another reason might be that the patients who
had dyspeptic complaints were not included to
eliminate the possibility of transition from the
stomach to oral cavity such as reflux.

This novel study investigated the presence
of H. pylori in the patients who had
generalized aggressive periodontitis. A high
prevalence of P. gingivalis and A.
actinomycetemcomitans were found in the
plaque samples of the patients with aggressive
periodontitis. This result verifies that the
patients diagnosed as aggressive periodontitis
clinically, have harbored the bacterias that are
specific in this disease. In literature, some
microorganisms such as A
actinomycetemcomitans, some
Capnocytophaga species, Eikenella corrodens,
P. intermedia, and Campylobacter rectus were
reported as frequently detected in the patients
with aggressive periodontitis.®* P. gingivalis
very frequently appears in the subgingival
plaque of patients with chronic periodontitis,
ranging from 29.6 to 97.5% prevalence. 323

While P.gingivalis is considered one of
the bacteria most closely associated with
chronic periodontitis, it is also present in the
subgingival plaque of periodontally healthy
patients, ranging from 1.5 to 57.8% depending
on the studies.> %

In our study prevalence of P. gingivalis in
gingivitis and chronic periodontitis group was
lower rate (24.6%, 21.7% respectively) Similar
to our work Krishnan et al. found prevalence
of P. gingivalis fim A type | gene among
chronic periodontitis and chronic gingivitis
patients were 8.7% and 30.4% respectively.®

We conducted this study at north-east site
of country, at Black-Sea region. So, procedural
variations and geographical differences between
the studied populations may have a strong
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influence on the reported results. Also, the
microbial composition of dental plaque varies
from tooth to tooth and from site to site within
the same tooth. Differences in the prevalence of
H. pylori in the oral cavity might also have
resulted from differences in the population, oral
health condition, H. pylori infection, the type
and number of clinical specimens and the
definition methods used.’ %8

This study used RT-PCR to investigate
the presence of bacteria in the oral cavity of
patients with gingivitis, chronic periodontitis,
and aggressive periodontitis without dyspeptic
symptoms. As a result, H. pylori bacteria was
not found in any of the patients. This supported
the view that the subgingival environment may
not be a reservoir of H. pylori bacteria.
However, more studies are needed to explore
the rate of infection in the mouth and different
periodontal disease groups.
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ABSTRACT 0oz

Objectives: Radiological reporting is a relatively new
and challenging issue in dentomaxillofacial radiology,
whereas it has been performed so many years in medical
radiology. The purpose of this study is to compare
approaches of dentomaxillofacial and  medical
radiologists regarding radiology reporting.

Materials and Methods: Dentomaxillofacial and
medical radiologists were invited by e-mail. The
participants filled a survey regarding the features of their
own radiology reports. The study was based on two
independent groups (dentomaxillofacial and medical
radiologists). Mann-Whitney U test was used for two
independent groups.

Results: 285 radiologists in total (115 dentomaxillofacial
and 170 medical radiologists) participated in this survey.
Structured radiologic reports were mostly preferred by
both dentomaxillofacial (53.9%) and medical radiologists
(77%), but statistically significant difference was found
between two groups (p<0.05). Although
dentomaxillofacial (79.1%) and medical (81.2%)
radiologists mostly reported that their own reports
consisted of separate headings as clinical information,
findings and conclusion, there was a statistically
significant difference between two groups (p<0.05). The
majority of dentomaxillofacial (99.1%) and medical
(99.4%) radiologists agreed regarding radiology training
programs should include radiology report construction.

Conclusion: This is the first study pointing out the
approaches of dentomaxillofacial radiologists about
reporting. Good radiological reporting is a relatively new
task for dentomaxillofacial radiologists compared to
medical radiologists. This study showed that the
approaches  of  dentomaxillofacial and  medical
radiologists were similar regarding radiological reports.

Key words: Medical Education, Radiology, Dentistry,
Medicine, Survey

Amag: Radyolojik raporlama dentomaksillofasiyal
radyoloji i¢in gdrece yeni ve ilgi ¢ekici bir konudur, oysa
medikal radyolojide uzun yillardan beri yapilmaktadir.
Bu ¢alismanin amaci, dentomaksillofasiyal ve medikal
radyologlarin  radyolojik  raporlama ile  ilgili
uygulamalarini kargilagtirmaktir.

Materyal ve Metot: Dentomaksillofasiyal ve medikal
radyologlar caligmaya e-posta ile davet edildi.
Katilimcilar kendi radyoloji raporlarmin 6zellikleriyle
ilgili sorulardan olugan bir anketi doldurdular. Caligma,
dentomaksillofasiyal ve medikal radyologlar olmak iizere
iki bagimsiz gruptan olusmaktaydi. Bu iki bagimsiz grup
icin Mann-Whitney U testi yapildi.

Bulgular: Toplam 285 radyolog (115
dentomaksillofasiyal ve 170 medikal radyolog) caligmaya
katildi. Hem dentomaksillofasiyal (%53.9) hem de
medikal radyologlar (%77) tarafindan cogunlukla
yapilandirilmis radyolojik raporlar tercih edilmekteydi,
fakat iki grup arasinda istatistiksel olarak anlamli fark
bulunamadi (p<0.05). Dentomaksillofasiyal (%79.1) ve
medikal radyologlar  (%81.2) ¢ogunlukla kendi
raporlarinin klinik bilgi, bulgular ve sonu¢ olmak {iizere
ayri1 basliklardan olustugunu belirtmekle birlikte, iki grup
arasinda istatistiksel olarak anlamli fark vardi (p<0.05).
Dentomaksillofasiyal (%99.1) ve medikal radyologlarin
(%99.4)  biliyiik  ¢ogunlugu  radyoloji egitim
programlarmin radyoloji raporu yorumlamasini da
kapsamasi gerektigi konusunda hemfikirdi.

Sonu¢: Bu calisma dentomaksillofasiyal radyologlarin
raporlama uygulamalariyla ilgili ilk caligmadir. Iyi
radyolojik raporlama yapmak dentomaksillofasiyal
radyologlar icin gorece olarak yeni bir gorevdir. Bu
calisma dentomaksillofasiyal ve medikal radyologlarin
radyolojik raporlama ile ilgili uygulamalarmi benzer
oldugunu gosterdi.

Anahtar kelimeler: Tip Egitimi, Radyoloji, Dis
Hekimligi, Tip, Anket

! Gazi University Faculty of Dentistry, Department of Dentomaxillofacial Radiology, Ankara, Turkey
2 Suleyman Demirel University Faculty of Dentistry, Department of Orthodontics, Isparta, Turkey
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INTRODUCTION

A radiological report summarizing the
radiologic examination iS a patient’s
permanent medical record and it is the most
important communication.! The appropriate
construction and clarity of the radiological
report are essential for high quality patient care
as well as the requirement of clinical focus.?
Additionally, the radiological report contains
prediagnosis and/or diagnosis, a suitably
ordered differential diagnosis and, sometimes
suggestions for further evaluation. The
radiological ~ report also  reflects the
radiologist’s knowledge, skill and training
levels.® It can provide multifaceted information
about the patient’s experience in the radiology
department and finalizes with the imaging
observations, conclusions, and
recommendations.? Communicating the results
of imaging procedure to the referring physician
and the patient is the primary goal of the
radiology report.*

The ideal format for the radiology report
has not been found and there is no generally
accepted format. The presence of wide variety
style in reporting may explain this situation.®
The radiologists have used two basic forms as
traditional free-text and structured reports.
Traditional free-text radiology report is
dictated in narrative style, any order and
format chosen by radiologist. This type of
radiology report is mostly non-standardized,
deficient, uncertain and error prone.® In recent

years, structured reports have replaced
traditional ~ free-text  radiology  reports.’
Structured reporting means the wuse of

predefined formats and terms to create reports;
in this sense, structured reports are based on
templates or checklists.* Radiology report is
not only an important communication tool
among radiologist and referring clinician, but
also a legally binding document.>” Structured
radiology reports include several advantages
such as clarity, time-efficiency, automated
billing and order entry, presence of technical
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parameters,  measurements,  annotations,
reduction of ambiguity.*3° Hence, recently,
structured radiology reports are preferred by
many radiologists and clinicians. Various
authors agree regarding many benefits of
structured reporting.10-13

Recently, the radiological reports are
prepared by both medical and
dentomaxillofacial radiologists. In
dentomaxillofacial radiology, extraoral and
intraoral  radiographic examinations and
especially cone-beam computed tomography
(CBCT) images are reported in routine clinical

dental practice. Radiology reporting is a
relatively new and challenging issue in
dentomaxillofacial radiology, whereas

radiology reporting has been performed so
many years in medical radiology. With the
increasing use of CBCT, various necessities
have emerged about radiology reporting in
dentomaxillofacial ~ radiology.'* The
approaches of medical radiologists about the
reporting are generally well-known. According
to best of our knowledge, there is no study
about approaches of dentomaxillofacial
radiologists.

The purpose of this study was to compare
approaches of dentomaxillofacial radiologists
and medical radiologists regarding radiology
reporting.

MATERIALS AND METHODS

The study was approved by Gazi University
Institutional Review Board (decision number,
77082166/604, 01/02).

The radiologists were invited by e-mail in
two separate links via surveey.com, a web-
based survey tool for dentomaxillofacial
radiologists and medical radiologists to
participate the study. Before invitation of the
individuals, The Boards of National Oral
Diagnosis and Maxillofacial Radiology and
Turkish Radiology Society were asked for
permissions and their approvals were obtained.
The survey contained 15 questions (Appendix).
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All participants both radiologists and residents
were considered as radiologists in this study.
Responders were asked to enter demographic
data and the questions about their radiology
reports now.

Statistical analysis was performed by
using SPSS software, 23.0 version (SPSS Inc.,
Chicago, USA). Frequency tables were
prepared for all questions and answers. The
study was based on basically two independent
groups as dentomaxillofacial radiologists and
medical radiologists. Mann-Whitney U test
was used for two independent groups. P values
of 0.05 were considered to indicate a
statistically significant difference.

RESULTS

In total 285 radiologists (115
dentomaxillofacial and 170 medical
radiologists) participated in this survey. The
features of the participants including age,
gender, academic degrees, relevant institution
and examination methods are shown in Table
1. The majority of dentomaxillofacial
radiologists was female (64.3%) and most
medical radiologists was male (62.9%).

Table 1. Distribution of demographic information, academic
degrees, relevant institution and examination methods of the
participants

Dentomaxillofacial
Radiologists
(%; n)
64.3%; 74
35.7%; 41
35.9(24-72)
39.1%; 45

Medical
Radiologists
(%; n)
37.1%; 63
62.9%; 107
34.4(24-67)
38.8%; 66

The features of the participants

Female
Demographic | Male
information | Mean age and age range

Resident

Lecturer 3.4%; 4 1.2%; 2
Academic | Assistant professor 20.9%:; 24 4.7%:; 8
degrees Associate professor 11.3%; 13 8.2%; 14
Professor 11.3%; 13 7.6%; 13
Specialist 13%; 15 39.4%; 67
Oral and Dental Health Center 6.1%; 7 -
Relevant Community hospital 0.9%; 1 38.2%; 65
institution Private sector 1.7%; 2 11.8%; 20
University 91.3%; 105 50%; 85
Periapical radiograph 38 -
Panoramic radiograph 60
Cone-beam computed tomography 96 -
Methods of [ Ultrasound 2 152

examinations | Others 24 -

Magnetic resonance imaging - 119
Computed tomography - 156
Conventional methods - 128

The participation of residents (39.1%) was
more ~ common in  dentomaxillofacial
radiologists and specialists (39.4%) were
higher than the others for medical radiologists.
The participants for both dentomaxillofacial
(91.3%) and medical radiologists (50%) mostly
worked in universities. The most common
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examination methods were CBCT and
computed tomography for dentomaxillofacial
and medical radiologists, respectively (Table
1). Regarding working time in radiology
department and reporting time, the majority of
both dentomaxillofacial (42.6%) and medical
radiologists (31.8%) were 1-5 years (Table 2).

Table 2. The distribution of participants for working time in

radiology department and their reporting time
Working time in radiology
department
Items Dentomaxillofacial
A

Reporting time
Dentomaxillofacial Medical
Radiologi A

Medical

(%; n) (%; n) (%; n) (%; n)

I have not written 17.4%; 20 1.2%; 2
report
0-6 months - 5.3%; 9 7%; 8 5.9%; 10
(including 6 months)
6 month- 1 year 6.1%; 7 9.4%; 16 13%; 15 9.4%; 16
(including 1 year)

1-5 years
(including 5 years)
5-10 year
(including 10 years)
More than 10 years

42.6%; 49 29.4%; 50 42.6%; 49 31.8%; 54

13%; 15 28.2%; 48 12.2%; 14 24.1%; 42

38.3%; 44 27.6%; 47 7.8%; 9 26.5%; 45

Regarding the sources for writing a good
radiology report of the participants during their
training (question 6), the majority of
dentomaxillofacial radiologists  (43.5%)
reported as teaching staff and medical
radiologists reported as more senior trainees
(77.6%). There was a statistically significant
difference between two groups (p<0.05; Table
3). Regarding the format of radiology report
construction, the majority of
dentomaxillofacial radiologists and medical
radiologists stated that they used the structured
report, 53.9% and 77%, respectively (question
7). A statistically significant difference was
found between two groups (p<0.05; Table 3).
Regarding the use of language in radiology
report, the majority of dentomaxillofacial
radiologists (60.9%) and medical radiologists
(84.1%) noticed using common words with
clinicians (question 15). There was a
statistically significant difference between two
groups (p<0.05; Table 3).

The majority of dentomaxillofacial and
medical radiologists reported that patients
mostly wanted verbal information about their
own findings after examination (question 8).
Statistically significant difference was found
between two groups (p<0.05; Table 3).
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Table 3. The comparison between dentomaxillofacial and medical
radiologists for sources during radiology training in radiology
report construction, report format and language of the report

Questions tems .R(;.)g( Radiologiss |

Teaching staff 43.5%; 50 58.29; 99
6. Which sources
did you use during
your trainingas | Article
radiologist how to
make a good
report?

More senior trainees 21.7%; 25 77.6%; 132

30.4%; 35 36.5%; 62

Courses 10.4%; 12 347%;59 | 0.004%

No education 33%: 38 4197

7. Which format

have you used in

radiology report
2

Free text format 39.1%; 45 21.7%; 37

Structured report 53.9%; 62 77%; 131

0.008%

Blank 7%;8 11%; 2

8.Do the patients | often
want verbal
information about | Sometimes 43.5%; 50 66.5%; 113
findings after 0.02*
Never 23.5%; 27 88%; 15

25.2%; 29 24.7%;42

1 use mediical language including radiologic terminology
13. How a language | | Use common words with clinicians to read the radiology
have you use when | report more easily. 60.9%; 70 84.1%; 143

38.3%; 44 15.9%; 27

you write report? | | use simple, basic language which community 0.001*
understand 0.9%; 1

*Difference is statistically significant

Regarding clinical information, findings
and the conclusion of the report put into
separate paragraphs, most of all participants
agreed (question 9). No statistically significant
difference was found between two groups
(p>0.05; Table 4). The participants mostly
reported that their radiology reports ended with
a conclusion, included technical details and
radiology training programs should include
radiology report construction (question 12, 13
and 14). No statistically significant difference
was found between two groups (p>0.05; Table
4).

Table 4. The comparison between preferences of
dentomaxillofacial and medical radiologists about reporting

Medical
(%; n) Pvalue
Yes No Yes No

Radiologists
Variables ;)

9. Do your radiology reports consist of separate paragraphs

y
such as clinical information, findings and the conclusion? 79.1%; 91

20.9%; 24 | 81.2%;138 | 18.8%;32 0.67

10. Do your radiology reports end with a conclusion? 79,19%;91 | 20.9%;24 | 835%;142 | 16.5%;28 05

11. Do your radiology reports include technical details? 99.19%; 114 | 0.9%;1 | 75.9%;129 | 24.1%;41 09

12. Should radiology training programs include radiology
report construction?

DISCUSSION

99.1%; 114 | 0.9%;1 | 99.4%; 169 0.6%; 1 07

Radiology provides two essential services
consisting of imaging procedures and
radiologic reports.  The centerpiece of a
radiologist’s communication is based on
radiology report.2t® The radiology report is a
multifunctional document and invaluable
reference for the billing process as well as
providing service.’® Recently, due to the
increasing complexity of medical and
dentomaxillofacial radiology practices have
resulted in new medicolegal pitfalls.’®
Therefore, this topic has become more popular
among researchers and various studies
regarding the satisfactions and reporting
practices of radiologists have been performed.
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However, these studies have focused on the
states and practices of medical radiologists.*21’
According to best of our knowledge, this is the

first investigation about approaches of
dentomaxillofacial radiologists and
comparison with medical radiologists.

The radiology residents must learn

multiple facets of radiology practice, especially
the construction of radiology reports during
their training.!? However, most of the time
there is no specific lecture related with
radiology report in the training period. Sistrom
et al.’® stated that radiology residents received
no more than one hour of didactic instruction
for radiology reporting per year. Instructions
for radiology reporting mostly are based on
apprenticeship model. Trainees learn primarily
from one-on-one interaction with attending
radiologists and more senior trainees in this
model.® It has been reported that 98% of
medical radiology residents did not receive any
education about reporting, and 78% of the
residents prepared the reports under
supervision and guidance of a senior resident.?
In this study, 4.1% of medical radiologists and
33% of dentomaxillofacial radiologists
reported that no education was received related
with reporting during their training period.
Additionally, 77.6% of medical radiologists
and 21.7% of dentomaxillofacial radiologists
noticed that they prepared the reports in
guidance of more senior trainees. The results
of this study for medical radiologists about
absence of education regarding reporting were
different, but about preparation of reports
under supervision of a senior resident were
very similar to the results of previous studies.

Bosmans et al.'? stated that 56.7% of the
radiologists had learned the reporting during
their training and Lam et al.?!, reported that
83.7% of the residents said learning is better
when teaching others and 86.4% of them
thought teaching opportunities improved their
educational experience. All previous studies
have been analyzed by medical radiologists
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and/or residents. No study has focused on
approaches of dentomaxillofacial radiologists.
In this study, approaches of medical and
dentomaxillofacial radiologists were compared
about  reporting.  The  majority  of
dentomaxillofacial radiologists remarked that
they learned the reporting from teaching staff,
whereas most medical radiologists remarked
that they learned from more senior trainees.
Almost all participants (99%) agreed about the
education of radiology report should be a
mandatory part of radiology residency training.

The radiology report is divided into six
sections:  examination, history/indication,
technique, = comparison,  findings  and
impressions. This type of report is considered
as structured report including paragraphs and
headings that distinguish the basic elements of
the reports.?? Bosmans et al.*>  reported that
most of the radiologists mentioned the use of
separate headings for each organ system when
reporting complex examinations. Powell et
al.'” stated that 59.5% of radiologists were
satisfied with their structured report. In another
study, most radiologists represented that the
reports should occur in separate paragraphs
such as clinical information, radiologic
findings, conclusion and impressions.'? Also,
91% of medical radiologists stated that a
conclusion should be taken at the end of report
if it is longer than a few lines.*? In the present
study, 79.1% of dentomaxillofacial radiologists
and 81.2% of medical radiologists reported
that their own radiology reports consisted of
separate paragraphs as clinical information,
radiologic findings and conclusion. The results
of this study were in accordance with previous
studies. 21722

A radiology report must be dictated in a
plain language. Some authors have suggested
that it could be understood by the average high
school graduate.’® However, this condition
may be disliked by more experienced and
specialized practitioners.?* Knowledge and
expertise level of the referrer should be
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considered by the radiologist when the report
is constructed. Medical radiologists mostly
thought that a radiology report should be easily
intelligible, and radiologists should use
common words with referrer clinicians.!? In the
present study, 60.9% of dentomaxillofacial
radiologists and 84.1% of medical radiologists
stated that common words with clinicians were
used to read the radiology report more easily.
The results of this study were in accordance
with previous studies.'?1°

Alan et al.?® emphasized that, most
radiologists experienced their patients’ request
of verbal information after examination. In the
same study, 36% of radiologists thought that
verbal information should be given when the
patient wants.2 In this study, most of all
participants reported that patients mostly want
verbal information about imaging results. This
result was in accordance with previous study.?

There were some limitations in the study.
Firstly, this study was performed in Turkey
and results may vary in different societies.
Secondly, the number of medical radiologists
was higher than the others, due to the limited
number of dentomaxillofacial radiologists.

In conclusion, this is the first study

pointing out the approaches of
dentomaxillofacial radiologists about
reporting. Good radiological report is a

relatively new task for dentomaxillofacial
radiologists in comparison with medical
radiologists. All the radiologists have become
more liable to the patients due to increasing
malpractice lawsuits in recent years. The
results of this study showed that both
dentomaxillofacial and medical radiologists
were mostly in agreement and their approaches
were similar regarding the radiological reports.

All the radiologists concurred for the main
topics as listed below:

1. Specific lectures regarding the preparation
of good radiologic report should be added to
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the curriculum during training of both medical
and dentomaxillofacial radiology expertise.

2. Structured radiologic reports including
separate  paragraphs such as clinical
information, radiologic findings, conclusion
and impressions are useful in clinical practice.
This type of reports was preferred by both
medical and dentomaxillofacial radiologists.

3. The radiologists generally use common
words with the clinicians in the reports.
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Appendix

The survey

1.Age:

2.Sex: OFemale OMale

3.Institution:

Academic degree: CResident OLecturer OAssistant Professor
OAssociate Professor  CIProfessor OSpecialist

4. How many years have you worked at radiology department? (including PhD and specialized)

00 - <6 month 06 month> - <l year  [O1> - <5 years

O 5> - <10 years O More 10 years

5. How many years have you written report?

O I have not written report 0 - <6 month 06 month> - <1 year

01> - <5 years 0O 5> - <10 years O More 10 years

6. Which sources did you use during your training as radiologist how to make a good report?

O Teaching staff O Article

O More senior trainees O Course O No education

7. Which format have you used in radiology report construction?

OFree text format

OStructured report (divided standardizes headings like clinical information, findings, impressions etc.)

8. Do the patients want verbal information about findings after examination?

OOften OSometimes ONever

9. Do your radiology reports consist of separate paragraphs such as clinical information, findings and the
conclusion?

OYes ONo

10. Do your radiology reports end with a conclusion?

OYes ONo

11. Do your radiology reports include technical details?

OYes ONo

12. Should radiology training programs include radiology report construction?
OYes ONo

13. How a language have you use when you write report?

O 1 use medical language including radiologic terminology.

O 1 use common words with clinicians to read the radiology report more easily.
O | use simple, basic language which community understand.

14. Which examinations do you report? (for medical radiologists)

OUltrasound OMagnetic resonance imaging OComputed tomography OConventional methods
15. Which examinations do you report? (for dentomaxillofacial radiologists)

O Periapical radiograms O Panoramic Radiograms ~ OCone-beam computed tomography
OUltrasound  OOthers (Temporomandibular Joint Graphy, Cephalography etc.)
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ABSTRACT

Obijective: The purpose of this study was to evaluate the color
stability of compomer resins which exposure to different
beverages, mouth rinse solutions and toothpastes.

Material and Methods: For beverages, mouth rinse solutions and
toothpastes were created 5 sub-groups. All samples used in this
study were prepared according to the manufacturer's instructions
in the form of discs with a diameter of 10 mm and a height of 2
mm. Same brand and same color tone compomers (Voco,
Glasiosite Caps, A2) were used. After the polymerization, all
samples were polished with 600, 800 and 1000 grit silicon carbide
papers on an abrasive machine under running water. All samples
were incubated in distilled water for 24 hours at 37 °C. The
samples divided into three sub-groups (Group 1: beverages,
Group 2: mouth rinse solutions and Group 3: toothpastes).
Samples in group 1 were incubated in 5 different beverages and
samples in group 2 were incubated in 5 different mouth rinse
solutions for 24 hours at 37 °C. Brushing of the samples (Group
3) were done by the same operator over 2 minutes, twice a day for
4 weeks. The color values of all groups were measured with a
spectropfotometer before and after exposure to applications.

Results: All samples displayed color changes after applications
(AE=0.71 — 5.09), and there was a statistically difference among
sub-groups of beverages, mouth rinse solutions and toothpastes
(p<0.05).

Conclusion: Beverages and toothpastes that produce a higher
color change than the clinically acceptable value (AE=3.3) should
be used more carefully. Further clinical investigations are needed.

Key words: Beverages, compomer resin, color stability, mouth
rinse solution, toothpaste.

oz
Amag: Bu calismanin amaci farkl iceceklere, agiz ¢alkalama

soliisyonlarina ve dis macunlarina maruz birakilan kompomer

rezinlerin renk stabilitesini degerlendirmektir.

Gere¢ ve yontem: Icecek, agiz calkalama soliisyonu ve dis
macunu gruplart i¢in 5’er alt grup olusturuldu. Caligmada
kullanilan tiim 6rnekler (her grup i¢in n=10) iiretici tavsiyelerine
gore, 10 mm c¢apmda ve 2 mm yiiksekliginde disk seklinde
hazirlandi. Ayn1 marka ve ayni renk tonu kompomerler (Voco,
Glasiosite Caps, A2) kullanildi. Polimerizasyon sonrast drnekler,
600, 800 ve 1000 gritlik silikon karbid diskler kullanilarak su
sogutmasi altinda zimpara makinesi ile cilalandi. Tiim 6rnekler
distile su igerisinde 24 saat 37 °C’de inkiibe edildi. Ornekler iig
alt gruba ayrildi (Grup 1: igecekler, Grup 2: agiz calkalama
soliisyonlar1 ve Grup 3: dis macunlari). Birinci gruptaki 6rnekler
bes farkli icecek igerisinde, ikinci gruptaki 6rnekler bes farkli agiz
calkalama soliisyonu igerisinde 24 saat 37 °C’de bekletildi.
Orneklerin firgalanmasi (Grup 3) ayni operator tarafindan giinde
iki kez, 2 dakika siireyle 4 hafta uygulandi. Biitiin gruplarin renk
degerleri bir spektrofotometre ile uygulamalardan 6nce ve sonra
olgtildii.

Bulgular: Tiim gruplarda uygulamalar sonrasi renk degisiklikleri
gozlendi (AE= 0,71 — 5,09). Igecek gruplari arasinda, agiz
calkalama soliisyonlar1 arasinda ve dis macunlari arasinda,
istatistiksel farkliliklar bulundu (p<0,05).

Sonug: Klinik olarak kabul edilebilir degerden (AE=3,3) daha
fazla renk degisimi yapan igecekler ve dis macunlar1 daha dikkatli
kullanilmalidar. ileri klinik arastirmalara ihtiyac vardir.

Anahtar kelimeler: Igecekler, kompomer rezin, renk stabilitesi,

ag1z ¢alkalama soliisyonu, dis macunu.

Ondokuz Mayis Universitesi, Dis Hekimligi Fakiiltesi, Cocuk Dis Hekimligi Anabilim Dali, Samsun, Tiirkiye
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GIRiS

Cagdas iilkelerde yasayan toplum fertleri dis
estetigine olduk¢a 6nem vermektedir. Estetigin
fonksiyonun gectigini
sdylemek dahi miimkiindiir.' Son yillarda estetik
restorasyonlara ilginin artmasi nedeniyle dis
rengi ile uyumlu materyallerin dis hekimligi
pratiginde kullanimi giderek yayginlasmakta ve
dis kullanilan
materyallerin estetik 6zelliklerinin belirlenmesi
amaciyla ¢ok sayida arastirma yapilmaktadir.?®
Estetik restoratif materyallerden beklenilen,
cesitli etkenlere karsi renk stabilitelerini uzun
muhafaza  etmeleridir.®®  Fakat
restorasyonlarda i¢ ve dis etkilere bagli olarak
renk degisiklikleri meydana gelebilmektedir.®
Ayrica kullanilan materyallerin 6zellikleri, foto-
baslaticilar ve  inorganik
karakterleri, restorasyonlarin yiizey 6zelliklerini

neredeyse Oniine

hekimliginde restoratif

sure

doldurucularin

etkilediginden, renk degisiminde pay sahibidir.!*

renk
renk

Restoratif
degisimleri;
analizleriyle
Olglimlerde

materyallerdeki
gorsel ve enstriimental

belirlenebilir.1213
kisilerin

Gorsel
gorme  duyusundan
yararlanilir. Bu 6l¢limler enstriimental analizler
kadar hassas degildir. Sonuglar, kisiden kisiye

bagh
olarak yapilan

ve gozlem  kosullarina olarak
degisebilmektedir.

degerlendirmeye Ornek olarak; ticari olarak dis

Gorsel

hekimligi i¢in hazirlanmig renk skalalar
yardimiyla yapilan degerlendirmeler verilebilir.
Ekonomik bir yontemdir fakat ticari olarak

hazirlanan skalalar birbiriyle esdeger degildir.*

Renk o6l¢limiinde kullanilan aletlerin dis
hekimliginde kullanimi, ilk olarak endiistriyel
alanda kalite kontrol islemlerinde kullanilmak
lizere insan gorme duyusunu taklit eden ve
rengin degisik boyutlarin1 matematiksel olarak
belirten aletlerin dretilmesiyle baglamigtir.
Renk ol¢iimlerinde kullanilabilecek baglica 4
tip cihaz vardir. Bunlar; kolorimetreler,
spektroradyometreler, spektrofotometreler ve
dijital fotograf makinalaridir. Cihaz yardimiyla
yapilan  Olcimler daha  gilivenilir  ve
tekrarlanabilir niteliktedir.**** Bu agidan uygun
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bir analiz yontemi olan “CIELAB” renk analizi,
Internationale de I’Eclairage
tarafindan  1976’da Bu
yontemle yapilan renk degerlendirmeleri dental
aragtirmalarda olduk¢a kabul gérmektedir. Bu
sistemde rengin  degerlendirilmesi
goziiniin  renk  algilamasmmin  fizyolojik
ozellikleri ile baglantihdir. CIELAB renk
sistemlerinde  bir rengin  lokasyonu 3
koordinatla belirlenir. L*, a* ve b* degerlerini,

Comission
tanimlanmustir.

insan

her bir deger i¢in art1 ve eksi yonlii bir koordinat

sistemine yerlestirerek tarif etmek
miimkiindiir.8®® Bir materyalin  renginin
belirlenmesinde kullanilabilen L* a* b*

degerlerinde L* ifadesi objenin beyazligi-
siyahlig1 ile ilgilidir. Degerin artmasi beyaza
yakinligi,
gostermektedir. Bir nesnenin a* koordinatinin
(+) deger almas1 kirmizi, (-) deger almast yesil,
bir nesnenin b* koordinatinin (+) deger almasi
sar1, (-) deger almasi mavi rengin o nesnede
agirlikli renk oldugu anlamina gelir. AE degeri
ise; ayni ya da farkli 6rneklerin zaman i¢indeki
L*, a* ve b* koordinatlarindaki degisikliklerin

azalmast siyaha  yakilhig

miktarint matematiksel olarak ifade eder.

Iceceklerin  restoratif ~ materyallerde

olusturdugu renk degisiminin degerlendirildigi
calismalarda,  biinyesinde  ¢esitli  renk
kahve®® ve

kolada?*® restoratif materyallerin belirli siireler

pigmentleri barindiran  gay*®,

bekletilme islemine ¢ok sik basvurulmaktadir.
Bunlara ilave olarak ¢ocuklarin fazlaca tiikettigi
siit ve kola gibi asidik bir i¢ecek olan portakal
suyunun restoratif materyallerde olusturdugu
renk degisimi, 6nemli bir aragtirma konusudur.

Dis firgalamanin 6nemi toplum tarafindan
cok iyi biliniyor olmasina ragmen, ¢ocuklarda
dis
materyallerde olusturdugu renk degisimi az
bilinen bir husustur.

kullanilan macunlarinin restoratif

alt1
yasindan biiyiik ¢ocuklarda dis fircalamaya ek

Agiz calkalama sollisyonlarinin,

olarak giinde bir veya iki kez kullanilabilecegi
ve kavite olusumunun oOnlenmesinde etkin

olduklari ureticiler tarafindan One
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stiriilmektedir.  Biinyesinde renk
pigmentleri de iceren bu
kompomerlerde olusturabilecegi renk degisimi

merak konusudur.

cesitli
uriinlerin,

Onceki
gargaralarin ve dis macunlariin kompozitlerin
renk stabilitesi {lizerine etkilerinin incelendigi
goriilmiistiir. ™ 1! Bu ¢aligmanin amaci, rutin
olarak ¢ocuk dis hekimligi pratiginde kullanilan
ve siit disi restorasyonlari icin 6zel olarak
iiretilmis kompomer dolgu maddesinin renk
stabilitesine cesitli uygulamalarin (igecek, agiz
calkalama soliisyonu ve dig macunu) etkisinin

calismalarda; igeceklerin,

bir spektrofotometre yardimiyla
degerlendirilmesidir.
Bu calismanin sifir hipotezi farkh

iceceklere, ag1z ¢alkalama soliisyonlarina ve dis
macunlarina maruz birakilan kompemerlerin
renk stabilitelerinde farklilik olmayacagidir.

GEREC ve YONTEM
Orneklerin hazirlanmasi

Orneklerin hazirlanmasi amaciyla ayni firmaya
ait ayn1 renk kompomer (Voco, Glasiosite Caps,
A2) kullanildi. kullanilan  tiim
ornekler polivinil kloriirden hazirlanmig ¢ap1 10

Calismada

mm ve ylksekligi 2 mm olan, igerisinde
silindirik yuvalar bulunan, yapismaz 6zellikli bir
kalip kullanilarak {iretici talimatlarina gore
hazirlandi. Bir siman caminin {izeri polyester
strip bantla kapland1 ve kalip siman camu iizerine
yerlestirildi.  Yuva igerisine  yerlestirilen
kompomer agiz spatiili yardimiyla diizeltildi.
Uzerine seffaf bant ve siman camu yerlestirilerek
hafif basi uygulandi. Fazlalik materyalin tagmasi
ve diizgiin bir yilizey elde edilmesi saglandi.
LED

kaynagi (Satelec, Acteon, Fransa) 6rneklerin alt

Orneklerin  polimerizasyonunda 151k

ve 1ist yiizeyinden 20 saniye uygulandi.
Orneklerin renk dlgiimii yapilacak yiizeylerine
standart polisaj islemleri zimpara cihaz ile
(Phoenix Beta, Buehler, Illinois, ABD) sirasiyla
600, 800 ve 1000 gritlik silikon karbid zimpara
diskleri kullanilarak 100 devir/dk’da, 15’er
saniye boyunca su sogutmasi altinda uygulandi.
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Tim Ornekler inkiibasyon amaciyla distile su
icerisinde 37 °C’de 24 saat bekletildi. Inkiibe
edilen omekler, her grupta 10 ornek olacak
sekilde 5 icecek, 5 ag1z calkalama soliisyonu ve
5 dis macunu gruplarina ayrildi. Baslangic renk
Olctimleri her bir Ornegin kurutma kagidi ile
kurulanmasindan sonra elde edildi.

Icecek grubu

Calismada kullanilan igecekler ve igerikleri
tablo 1’de verildi. Cay (2 gramlik Caykur poset
cayim 200 ml sicak suda 2 dakika
bekletilmesiyle elde edildi), kahve (3,6 gram
Nescafe Classic’in 300 ml sicak suda
¢ozdiriilmesiyle elde edildi), kola (Coca-cola),
siit (Pmar tam yagl siit), portakal suyu (Dimes
portakal suyu) icerisine yerlestirilen ornekler
37°C’de 24 saat siireyle genlestirilmis polistren
(EPS) kalip igerisinde bekletildi (Resim 1a).
Kurutma kagidi ile kurulanan 6rneklere renk
Ol¢limleri tekrarlandi.

Tablo 1. Calismada kullanilan icecekler, iireticiler ve icerikler

Igecekler Igerigi
Caykur 2 gra

Cay
Kahve Nescafe 3.6

Uretici firma

Kola Coca-cola ikoz surubu, karbondioksit, renklendirici (karamel),
forik asit), dogal aroma vericiler, kafein
Siit Pinar

Portakal suyu Dimes intresi, seker, limonsuyu konsantresi

A
ah

e |
 BRBRCAE

2,74 o I
.’ '
Resim 1a. Farkli igeceklerde bekletilen drnekler

Agiz calkalama soliisyonu grubu

kullanilan
sollisyonlar1 ve igerikleri tablo 2’de verildi.

Calismada agiz  calkalama
Ornekler ag1z calkalama soliisyonlar1 ve kontrol
grubu olarak distile su igerisinde 24 saat 37
°C’de bekletildi (Resim 1b) ve renk Ol¢iimleri

tekrarland.
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Tablo 2. Caligmada kullanilan agiz galkalama soliisyonlart,

ireticiler ve icerikler

A1z calkalama
soliisyonlary

Uretici firma igerigi

Su, sorbitol, sukraloz, fosforik asit, setilpridinyum klorid, mentol,

Liserinesmartrinse - Johnsong g 0 G man 1
Su, sorbitol, propilen glikol, xylitol, sodyum benzoat, sodyum florid,
N N sukraloz, setilpridinyum Klorid, polisorbat 80, aroma, poloxamer 407,
Hello kitty Sanrio disodyum EDTA, disodyum fosfat, mentol, sitrik asit, CI 17200
(kirmizi 33)
Su, propilen glikol, gliserin, kalsiyum glikonat, PEG-40 hidrojen
Gum Junior Sunstar hintya@i, sodyum benzoat, metilparaben, aroma, sodyum sakkarin,
isomalt, sctilpridinyum kloriir, sitrik asit, CI1 16035, CI 147005, limon
Listerine smart rinse  Johnson& Su, sorbitol, sukraloz, fosforik asit, setilpridinyum klorid, mentol,
bubblegum Johnson disodyum fosfat, flavor, sodyum sakkarin, kirmiz1 33
Distile su

Resim 1b. Farkli agiz calkalama soliisyonlarinda bekletilen
ornekler

Dis macunu grubu

Calismada kullanilan dis macunlar1 ve igerigi
tablo 3’te verildi. Firgalama isleminin standart
olabilmesi i¢in sarjli bir dis fircas1 kullanildi
(Oral B Triumph Trizone 5000). Dis firgasi her
dis macunu grubu i¢in en az 30 dakika sarjda
birakilarak uygulandi. Orneklerin firgalanma
islemi, giinde 2 kez 2 dakika olarak ayni
operatdr tarafindan yapildi. Dis macunlar,
ornek yiizeyinin dortte bir alanim kaplayacak
sekilde bir aplikator yardimiyla uygulandi. Her
firgalama sonrasi Ornekler akan su altinda
yikandi. Fircalama islemine 4 hafta devam
edildi ve orneklerden tekrar renk degerleri elde
edildi.

Tablo 3. Calismada kullanilan macunlar, iireticiler ve icerikler
Dis macunlari igerigi

Aqua, hidrat silika, sorbitol, gliserin, PEG-6, xanthan gum,
titanyum dioksit, cocamidopromil betain, titanyum dioksit,
aroma, sodyum florid, sodyum sakkarin, limon, sodyum
hidroksit, sukraloz,

Aqua, hidrat silika, sorbitol, sodyum lauryl siilfat, seliiloz
gumaroma, sodyum sakkarin, karbomer, trisodyum fosfat,
sodyum florid, limon, benzil alkol, Cl 42090

Aqua, hidrat silika, sorbitol, gliserin, PEG-12, sodyum lauryl
siilfat, seliloz gum, sodyum sakkarin, florid, aroma,
hidroksipropil metilseliiloz, mentol, cinnamal, djenol, limon,
C1 77891, CI 42090

R.0.C.S. Trading Aqua, silika, xylitol, gliserin, xanthan gum, titanyum dioksit,
ROCS Kids Floridsiz G.rnl‘JH. : cocamidopromil betain, kalsiyum gliserofosfat, polisorbat-
(Meyve kiilaht) 20, magnezyum klorid, aroma, sodyum sakkarin,
metilparaben, propilparaben, limon

Aqua, hidrat silika, sorbitol, gliserin, xanthan gum, titanyum
dioksit, cocamidopromil betain, sodyum metil cocoyl taurate,
aroma, chondrus crispus, sodyum florid, sodyum sakkarin,
limon, CI 73360, CI 74160

Uretici firma

Sensodyne Pronamel GlaxoSmithKline

Procter&Gamble

Oral-B Proexpert Stages

Colgate Barbie Colgate-Palmolive

Aquafresh Little Teeth GlaxoSmithKline
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Renk ol¢iim standardizasyonunun
saglanmasi
Spektrofotometrenin ~ (Vita Easyshade, Vita

Zahnfabrik, Bad Sickingen, Almanya) Ol¢lim
ucuna uygun olacak sekilde tst kapak kisminda
girig deligi bulunan, alt kisminda ise kompomer
Ornegin sigabilecegi boslugu bulunan ve o&zel
olarak beyaz poliasetatdan iiretilmis bir blok,
omeklerin  renk kolaylik
saglamak i¢in kullanildi. Kalibin alt par¢asindaki
boslugun arka poliasetat yiizeyi,
standart beyaz arka plan kullamlarak yapilmasini,
pargasindaki  delik,
merkezinden yapilmasini saglamigtir (Resim 2a-e).

Olglimlemelerinde
Olglimlerin

iist Olciimlerin ~ 6rnegin

Resim 2. a) Poliasetat kalip, b) Kalibin igerisine kompomer
numunenin yerlestirilmesi, ¢) Ust kapagimin kapatilmasi, d)
Spektrofotometre cihazi, €) Spektrofotometre cihazi ile renk
Ol¢timil yapilmasi

Olgiimler CIE (Commission International de
I’Eclairage) L*a*b*
yapildi. Olgiimler hata paymi azaltmak amaglh
ti¢ kez tekrarlandi ve ii¢ 6l¢limiin ortalamast L*,
b* degerleri olarak kaydedildi.
Orneklerden elde edilen renk degerlerinin
degerlendirilmesi amactyla kullanilan formiil
asagida gosterildi. AE; renk degerleri arasindaki

sistemi  kullanilarak

a* ve

farklilig1 ifade etmektedir.
AE=[(Lo-La)? + (az-a0)° + (D2-br)’] 2
Istatistiksel analiz

Elde edilen wverilerin istatistiksel olarak
hesaplanmasinda varyans analizi (ANOVA),
ortalamalarin ¢oklu karsilastirilmasinda ise
Tukey HSD testi kullanild1 (SPSS version 15,
Statistical Package for Social Science, SPSS
Inc., Chicago, IL, ABD). Istatistiksel anlamlilik
degeri 0,05 olarak kabul edildi.

BULGULAR

Farkl1 i¢ecek, agiz calkalama soliisyonu ve dig
macunu uygulanan kompomer 6rneklerden elde
edilen ortalama L*, a* ve b* degerleri ile AE
degerleri Tablo 4-6’da gosterilmektedir.
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Tablo 4. igecek gruplarindan elde edilen ortalama L*, a*, b* ve

AE degerleri
Gruplar N L a b AE*
Cay 10 80,22 32 27,3 4,32b
Kahve 10 80,46 41 28,7 5,09¢
Kola 10 79,62 32 26,9 4,77bc
Siit 10 82,00 27 27,6 28la
Portakal suyu 10 83,20 2,3 28,7 2.96a

*Farkli harfler istatistiksel farklilig1 gostermektedir.

Tablo 5. Agiz calkalama soliisyonu gruplarindan elde edilen
ortalama L*, a*, b* ve AE degerleri

Gruplar N L a b AE*
Listerine smart rinse mint shield 10 81,88 1,95 25,06 2,33c
Hello kitty 10 8213 1,96 2487 2,08b
Gum junior 10 82,09 194 24,99 2,11b
Listerine smart rinse bubblegum 10 8230 1,92 24,79 1,91b
Distile su 10 83,50 1,80 25,00 0,71a

*Farkli harfler istatistiksel farklilig1 gostermektedir.

Tablo 6. Dig macunu gruplarindan elde edilen ortalama L*, a*, b*
ve AE degerleri

Gruplar N L a b AE*

Oral-B Pro-expert Stages 10 79,76 1,94 25,58 4,04d
Sensodyne Pronamel 10 80,82 2,00 25,40 2,99bc
Colgate Barbie 10 81,92 1,84 25,58 1,89
Rocs Kids 10 81,26 2,12 25,30 2,58b
Aquafresh Little Teeth 10 81,20 1,98 24,12 3,04c

*Farkli harfler istatistiksel farklilig1 gostermektedir.

Tim gruplardan elde edilen AE degerleri
ayrt ayrt degerlendirildiginde, tiim gruplarda
(icecek, agiz calkalama sollisyonu ve dis
macunu) istatistiksel fark oldugu saptandi
(p<0,05).

Icecek grubunda en fazla renk degisimi
kahve grubunda (AE=5,09), en az ise siit
grubunda (AE=2,81) bulundu. Istatistiksel
olarak siit ve portakal suyu benzer AE degerleri
gosterdi (Tablo 4). Agiz calkalama soliisyonu
grubunda en fazla renk degisimi Listerine smart
rinse bubble gum grubunda (AE=2,33), en az ise
distile su grubunda (AE=0,71) bulundu. Diger
ag1z calkalama soliisyonlarinin benzer sekilde
renk degisimi olusturdugu tespit edildi (Tablo
5). Dig macunu grubunda en fazla renk degisimi
Oral-B Pro-expert Stages grubunda (AE=4,04),
en az ise Colgate Barbie grubunda (AE=1,89)
bulundu (p<0,05) (Tablo 6).

TARTISMA

Agiz saghigi kadar estetigin de 6n plana ¢iktigi
giinlimiizde, estetik dolgu maddeleri ile ilgili

gectikce
dislerinin

yapilan  aragtirma
artmaktadir.
restoratif tedavileri igin tretilmis ‘“kompomer”
materyalinin renk stabilitesini degerlendirmek
amaglanmig, ¢esitli uygulamalara (icecekler,

sayis1  gin

Caligmamizda, siit

ag1z calkalama soliisyonlar1 ve dis macunlar)

maruz  birakilan  kompomer  oOrneklerde,
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spektrofotometre cihazi ve L*, a*, b* degerleri
kullanilarak renk Ol¢limleri yapilmis ve renk
farkliliklar1 (AE) degerlendirilmistir.

Insan gozii renk farkhiliklarini gozleme
acisindan sinirhidir. Ideal izleme ortaminda
(laboratuvar  sartlar1) gdzlemcilerin ¢ogu
3,3'den fazla AE degerlerine sahip renk
farkliliklarim1  kolaylikla  anlayabilmelerine
karsin'®, AE degerlerinin 2,7 nin altinda oldugu

degisikliklerini
Ayrica klinik olarak

renk
17,18

durumlarda
anlayamamaktadir
kabul edilebilir degerin AE<3,7 oldugu da rapor
edilmektedir.*

Farkli iceceklerin restoratif materyallerin
rengine etkisi ¢cok sayida aragtirmaya konu
olmustur.24202! Tekee ve ark.* farkli restoratif
materyalleri (3 kompozit ve 1 kompomer) ¢ay,
kola ve su icerisinde bir ay siire ile bekletmis ve
renk degisikliklerini incelemiglerdir. Bir ay
sonrasinda renk degisim degerlerinin 1,31-
15,28 arasinda
Ozellikle ~ kompomer renk
degisiminin daha fazla oldugunu, kolada
bekletilen o6rneklerde AE degerinin 15,28 ve
cayda bekletilen 6rneklerin AE degerinin 12,22

oldugunu bildirmislerdir.

orneklerde

oldugunu bildirmislerdir.

Abu-Bakr ve ark.? dort farkli kompomer,
1 kompozit ve 1 rezin-modifiye camiyonomer
siman kullandig1 ¢alismada, numuneleri viski,
kola, portakal suyu ve deiyonize su igerisinde
60 giin siiresince giinde 3 saat bekletmigler ve
renk stabilitelerini 1., 7., 30. ve 60. giin
Ol¢iimlemislerdir. Caligma sonucunda
kompomer ve camiyonomerin zaman periyodu
arttikca daha fazla renk degisimi sergiledigini,
kompozitin minimal renk degisimi gosterdigini
ve en fazla renk degisiminin, viskide bekletilen
numunelerde gézlendigini bildirmislerdir.

Llena ve ark? nanohibrid rezin-bazl
kompozit, ormoser ve kullandig1
standart olarak hazirlanmis ve

kompomer
calismada,
polisajlanmis numuneleri kirmizi sarap, kahve,
distile
Numunelerden 1, 7, 21 ve 28 giin sonra renk
renk

kola ve suda  bekletmislerdir.

Olgimleri yapmusglar ve en fazla
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degisikligine kirmizi sarabin neden oldugunu
(AE =15,36-31,09), kolanin kompomer ve
ormoser drnekler tizerinde daha ilk giinden klinik
olarak kabul edilen degerden daha fazla renk
degisimine neden oldugunu bildirmislerdir.

Giiler ve ark.® calismalarinda su, kahve,
cay, kola ve kirmizi sarap igerisinde 48 saat
beklettikleri 6 farkli  kompozitin
stabilitesini degerlendirmislerdir. Test ettikleri
6 farkli kompozit i¢inde en diisik AE
degerlerini su igerisinde bekletilen gruplarda
tespit etmisler, en yiiksek renk degisiminin ise
kirmizi sarap ve kahvede bekletilen gruplarda

renk

oldugunu bildirmislerdir.

Kumari ve ark.?! cay, kahve, kola, zerdegal
ve yapay tiikiiriik icerisinde 10 dakika siireyle
giinde 2 kez toplamda 30 giin beklettikleri ve
farkli polisaj islemleri uyguladiklari nanohibrit
kompozitlerde,
zerdecalin renk degisimine neden oldugunu,
zerdecali, kahve, cay, kola ve yapay tiikiiriigiin
takip ettigini bildirmiglerdir.

biitiin gruplarda en fazla

Iceceklerin  restoratif materyallerin  renk
stabilitesi
calismalarda, restoratif materyallerin rengine olan
etkisi bilinen kahvenin?®? ve farkli diger igecek
kullanildig 2492021
Calismamizda ¢ocuklarin giinliik tiiketebilecekleri
cay, kola, siit ve portakal suyuna ek olarak
kahvenin kompomerlerin renk stabilitesine etkisi
degerlendirilmistir.

iizerine etkisinin  degerlendirildigi

cesitlerinin bilinmektedir.

Onceki restoratif

materyallerden hazirlanan orneklerin  farklt

caligmalarda

ortamlarda farkli siireler bekletilerek, renk
stabilitesi
gdzlenmistir.**2°2! Orneklerin dort hafta igecek

acisindan incelendigi

icinde bekletilmesi sonucu olusan renk
degisiminin, agiz igerisinde yaklasik olarak 2,5
yilda olusabilecegi, drneklerin 24 saat icecek
icinde bekletilmesi sonucu olusan renk
degisikligi degerlerine ise, agiz igerisinde en az
bir ayda ulasilabilecegi bildirilmistir.%?? Bu
noktadan hareketle drneklerin 24 saat siireyle
icecek igerisinde bekletilmesi sonucu elde

edilen renk degisimi degerlerinin, klinik olarak
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kabul edilebilir degerden yiiksek bulunmasi
halinde, igecekler i¢inde daha
bekletilmesinin  Onemi azalmaktadir. Ayrica
calismalarda materyalin
emmesine bagli olarak optik 06zelliklerinde
meydana gelen degisime bagli olarak da AE
degerlerinde degisiklik
bildirilmektedir.?® ik 24
degisiklikleri polimerizasyon reaksiyonlarimnin
devam etmesiyle iligkilendirilir. Calismamizda
tim Ornekler polimerizasyondan sonra 24 saat
37°C’de distile su igerisinde bekletildikten
sonra cesitli uygulamalara tabi tutulmustur.
Calismamizda bekleme siiresi olarak 24 saat
almmustir.  Onceki dikkate
almdiginda, calismamizda kullanilan siirenin
kompomer numunelerin renk stabilitelerinin
degerlendirilmesi acisindan yeterli
disiiniilebilir. Calismamizda siit ve portakal
suyu gruplarinda AE’nin klinik olarak kabul
edilen degerin altinda oldugu gozlenmistir. Cay,
kahve ve kola gruplarinda ise renk degisimi
degerlerinin  klinik olarak kabul edilebilir
degerden (AE>3,3) biiyilkk oldugu tespit
edilmistir. Kolanin igerigindeki sitrik asitin ve

fazla

uzun sureli su

olusabilecegi

saatteki  renk

caligmalar

olacagi

disik pH’ya sahip olmasimin, rezinlerin
yiizeylerinde bozulmaya sebep olabilecegini'’,
cay sahip oldugu
pigmentlerinin, kompomerlerin

stabiliteleri iizerine etki ettigini

renk
renk
sOylemek

ve kahvenin

mimkindir.

Cesitli amaglar icin kullanilan gargara ve
agiz calkalama sollisyonlarinin, dislerde ve
restorasyonlarda renk degisikligine yol agabildigi
bilinmektedir. Ulkemizde tedarikgiler tarafindan
yenice tanitim yapilan ve hekimler tarafindan
yeni yeni Onerilmeye baslanilan agiz ¢alkalama

soliisyonlart, tretici  tavsiyeleri  dikkate
alindiginda 6 yasindan biiyiik ¢ocuklarda, dis
fircalamaya ek olarak, glinde bir/iki kez

kullanilabilmektedir. igerik olarak sodyum florid
ve kalsiyum glikonat gibi ciirlik olusumunu
engelleyebilen maddeler i¢eren bu trtinler ayni
zamanda renk pigmentleri de igermektedir.
fayda
gargaralarin restoratif materyallerde ne derece

Kullamlmasinda  biiyiik goriilen
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renk degisimi yaptigini saptamak amaciyla cesitli
calismalar yapilmustir.22? Ongél ve ark 8 yaptiklari
calismada,
numuneleri 6 farkli gargara (Klorhex, Listerine,
Tantum Verde, Andorex, Pharmol Zn, Gengigel
ve distile su) igerisinde 24 saat bekletmislerdir.
Calisma sonucunda tiim 6rneklerde renk farkliligt
saptamis ve agiz gargaralarinin materyallerde
olusturduklar1  renk  farkliliklar
bulunmustur. Ozellikle Listerin ve Klorheksidin

kompozitlerden hazirladiklart

anlamh

gruplarinda  daha  yiiksek renk  degisimi
bildirmislerdir. Lee ve ark.?* yaptiklar1 ¢aligmada
cesitli  gargaralarda  (Listerine,  Peridex,

Rembrandt Age Defying ve Distile su) 24 saat ve
7 gin bekletilen kompomer orneklerin AE
degerinin 3,3’den az oldugunu bildirmistir.

Onceki galigmalarda gargaralar igerisinde
orneklerin bekletme siiresinin 12 saat, 24 saat ve
7 gin gibi farkh oldugu
gozlenmistir.524?° Orneklerin 12 saat siire ile

sureler

gargara icerisinde bekletilmesinin, 1 yil
boyunca giinde 2 kere gargara yapmaya es
deger 28,25
Calismamizda Orneklerin 24 saat siire ile agiz

calkalama

olabilecegi belirtilmistir.

soliisyonlar1 icerisinde
bekletilmesinin, kompomer Orneklerin renk
degisikliklerinin tespiti igin yeterli olabilecegi
Bu

alindiginda;

diistintilmiistiir.
dikkate
sollisyonlarina maruz birakilan kompomer

calismanin  sonuglari

agiz calkalama
orneklerden elde edilen en yiiksek AE degeri
2,3°diir. Fakat tiikiiriigiin yapisi, akis hizi,
pelikil ve diger agiz i¢i etmenler, elde edilen
degerleri degistirebilir. Bu nedenle ileride
yapilacak klinik ¢aligmalarin sonuglariyla in
vitro sonuglarin desteklenmesi gerekmektedir.

Dis macunlari, restoratif materyallerin
renk Ozelliklerini ve ylizey 6zelliklerini (ylizey
piiriizliiliigii ve sertligi) degistirebilmektedir.®
Disk seklinde
renk

hazirlanan farkli kompozit

farkli  dis

macunlarinin etkisini inceleyen ¢ok sayida
13,26,27

rezinlerin stabilitesine

arastirma mevcuttur.

Roopa ve ark.® beyazlatici ozellikli dis

macunlarint ~ kompomer  ve  kompozit
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numunelerine uygulamis, her iki materyalde de
yiiksek diizeyde renk degisiminin olustugunu
bildirmistir. Ozellikle 14 giinliikk fircalama
sonrasi renk degisiminin daha fazla oldugunu 4
haftalik firgalama sonrasi renk degisiminin daha
stabil oldugunu bildirmislerdir. Roselino ve
ark.?” dis macunlarmin kompozitlerin renk
stabilitesine etkisini inceledikleri calismada, 5
yillik yaslanmaya es deger olarak 73000 tur
mekanik fircalama islemine tabi tuttuklari
0,69-7,12

kompozitlerde AE  degerlerini

arasinda bulduklarint bildirmiglerdir.

Cesitli galismalarda giinde 2 kez ve her
keresinde 2 dakika yapilan firgalama isleminin,
agizda bulunan 28 dis lizerine uygulandiginda,
her bir dise diisen ortalama firgalama siiresinin
yaklagik  olarak 10 olacag1
bildirilmistir.?®?® Bu noktadan hareketle, her bir
dis veya numune yiizeyinin 1 ay siireyle giinde
2 kez 2 dakikalik fircalanmasi islemi; yaklagik
olarak agiz

saniye

icerisinde yapilan 24 ayhk
tekabiil Bu
caligmamizda kompomer yiizeylerinden elde
edilen renk degisimi degerlerine, diizenli bir
fircalama yapildig: takdirde agiz igerisinde 24

firgalamaya eder. nedenle

ay gibi uzun bir fircalama siirecinin sonunda
ulasilabilecegi diisiiniilebilir.

Bu dis olarak,
tilkemizde satig1 bulunan ve ulagimi kolay olan

caligmada macunu
dis macunlart tercih edilmistir. Elde edilen
sonuglar dikkate alindiginda, klinik olarak
kabul edilebilir degerin (3,3) flizerinde AE
degeri Oral-B Pro-expert Stages grubundan
(AE=4,04) elde edilmistir. Diger gruplardan
elde edilen renk degisim degerleri 3,3’den daha
az bulunmustur. Dis

farkliliklarin,
renk degisim  degerlerindeki

macunlariin
igeriklerindeki kompomer
orneklerin

farkliliklara

ulagsmak miimkiindiir.

neden olabilecegi  sonucuna

elde
dikkate alindiginda, ¢calismamizin sifir hipotezi

Calismamizdan edilen sonuglar

reddedilmistir. Kompomerlerin maruz
kaldiklar1  ortamlardan  etkilendigi, renk
stabilitelerini koruyamadigi sonucuna
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ulagtlmigtir. Dahasi klinik olarak numunelerin
tiikiirik icerisinde olmasiin, agiz iginde
bulunan enzimlerin, spesifik proteinler ve
iyonlarin, restorasyonlarin renk ve ylizeysel
etkileyecegi de rapor
edilmektedir.? Kompomerlerle ilgili yapilacak
ileriki

ozelliklerini

renk
stabilitesi ve yiizey Ozelliklerinin tam olarak
anlasilabilmesi i¢in i¢ceceklerin, agiz ¢alkalama

calismalarda, kompomerlerin

solisyonlarinin ve dis macunlarmin agiz

icerisinde  kullandirilarak  yapilan  klinik

caligmalara ihtiyag vardir.
SONUC

1. Farkli icecek, agiz calkalama soliisyonu ve
dis macunu uygulanan kompomerlerin renginde
degisiklikler olusmaktadir.

2. Cocuklarin siklikla tiikettikleri iceceklerin,
klinik olarak fark
edilebilir oranda renk degisimine neden oldugu

kompomerler {izerinde

unutulmamali, 6zellikle kahve, kola ve cay
tilketiminin daha fazla renk degisimine neden
olabilecegi bilinmelidir.

3. Kompomer restorasyonlarina sahip
cocuklarda restorasyonlarin renk stabilitesinin
korunabilmesi amaciyla dis macunlari daha

dikkatli secilmelidir.

4. Agiz galkalama soliisyonlari, klinik olarak
kabul edilebilir degerin altinda renk degisimi
olugturmustur. Bu sollisyonlarin, kompomer
restorasyonuna sahip ¢ocuklarda renk degisimi
acisindan giivenle kullanilabilecegi fakat klinik
caligmalarla sonug¢larimizin desteklenmesinin
gerekli oldugu sonucuna ulasilmstir.
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ABSTRACT 0z

Obijective: It is intended in this case report to
explain the multidisciplinary treatment of 2 non-
syndromic cleft lip and palate patients with different
approaches, the treatment phases of prosthetic
rehabilitation and the results obtained.

Case Reports:15-year-old unilateral cleft lip and
palate patient and 25-year-old bilateral cleft lip and
palate patient was admitted to our clinic with the
functional and aesthetic complaints. Orthodontic,
surgical and prosthetic treatments were applied
Results: With multidisciplinary treatments aesthetic
and functional solutions were provided. Aesthetic
and functional results were obtained for both cases
with fixed restorations. The treatments protocols had
no complications. The outcomes were of high
quality and brought satisfaction to the patients.
Conclusion: Multidisciplinary treatment should be
considered in cleft lip and palate patients in order to
be able to fully ensure speech and hearing,
continuation of occlusion and maxillofacial growth
in the normal course and the improvement of
physical appearance and psychological state.
However, different treatment plans should be
considered in its different timing for each case.
Keywords: multidisciplinary treatment, non-
syndromic cleft, dental prosthetics,

Amag: Bu vaka raporunda 2 non-sendromik dudak
damak yarikli vakanin farkli yaklasimlarla protetik
tedavisinin anlatilmasi ve sonuglarinin
degerlendirilmesi amaglanmaktadir.

Vaka Raporu: 15 yasinda tek tarafli dudak damak
yarikli erkek hasta ve 25 yasinda ¢ift tarafli dudak
damak yarikli kadin hastalarimiz klinigimize estetik
ve fonksiyon kaybindan dolayr bagvurmuslardir.
Ortodontik, cerrahi ve prostodontik yaklagimlarla
hastalara  multidisipliner ~ tedavi  protokolleri
uygulanmistir. Her iki vakada da sabit protetik
restorasyonlar  uygulanmugtir.  Farkli  tedavi
protokolleri uygulanan hastalarimizda herhangi bir
komplikasyon goézlemlenmemistir. Tedaviler yiliksek
hayat kalitesi ve memnuniyet saglamistir.
Sonuglar: Dudak damak yarikli hastalarda;
konusma, duyma, okluzyonun devamliligi,
maxillofacial biiyiimenin normal seyrinde devami,
fiziksel ~goriinlisiin  arttirilmast  ve  psikolojik
durumun diizeltilmesi i¢in multidisipliner yaklagim
gereklidir.  Farkli  tedavi  planlamalart  ve
zamanlamalari her bir vakaya gore
degerlendirilmelidir.

Anahtar Kelimeler: Multidisipliner tedavi, non-
sendromik dudak damak yariklari, dental protezler,
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INTRODUCTION

Cleft lip and palate (CLP) is a frequently
encountered congenital anomaly occurring due
to a failure fusion of maxillofacial processes in
the embryonic period. Clefts can be classified as
syndromic (combined with other
malformations) and non-syndromic (isolated)
cleft lip and palate. There are many etiological
factors of non-syndromic cleft lip and palate.
Many genetic and environmental factors such as
malnutrition, exposure to radiation during
pregnancy, stress, teratogenic agents, infectious
agents such as viruses and genetic transmission
are one of these factors.?

In all cleft lip and palate patients; similar
complex occlusal, aesthetic, functional and
speech problems increasing with the severity of
cleft are observed. Facial profile abnormalities
are observed due to incompatibility between the
upper and lower jaw in CLP patients. These
disorders are often observed as Angle Class 3
anomalies with the formation of maxillary
narrowing as a result of a scar resulting from the
surgical closure of cleft region; and sometimes
with the addition of increased mandibular
development.>  Some malformations are
common in these patients in terms of tooth
alignment. Sometimes impacted teeth resulting
from the lack of sufficient space in the arc due
to skeletal narrowness of the upper jaw and
sometimes teeth which do not occur
congenitally in the region of cleft are seen
frequently. Although the absence of lateral
incisors are observed mostly, the absence of
central incisors and canines may be seen. This
can be unilateral or bilateral. Even if these teeth
are seen particularly in the cleft region, they can
be malformed and malpositioned. The bone
supports of adjacent teeth are diminished.

Multidisciplinary treatment should be
considered in cleft lip and palate patients in
order to be able to fully ensure speech and
hearing, continuation of occlusion and
maxillofacial growth in the normal course and
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the improvement of physical appearance and
psychological state. However, different
treatment plans should be considered in its
different timing for each case.?

Prosthetic treatment has an important role
in the rehabilitation of cleft lip and palate
patients. Prosthetic rehabilitation is effective in
the treatment protocol in terms of ensuring
functional and aesthetic improvement and
phonation especially in anterior region due to
the frequent occurrence of congenital lack of
teeth in the cleft region. ° Different prosthetic
treatment options can be considered for lip and
palate patients such as fixed prostheses with
different design, removable prosthesis and
implant-supported prostheses. Usually if there
is a sufficient number of teeth in lip and palate
patients, fixed restorations can be applied
including at least one of teeth adjacent to cleft
region on both sides. If occlusion or profile
arrangement is required; then implement of the
multiple teeth or even the whole mouth
restoration may be necessary.® Durable,
aesthetic and functional restorations can be
achieved with fixed prostheses.’

It is intended in this case report to explain
the multidisciplinary treatment of 2 non-
syndromic cleft lip and palate patients with
different approaches, the treatment phases of

prosthetic rehabilitation and the results
obtained.

CASE REPORTS

Case 1;

15-year-old unilateral cleft lip and palate patient
has admitted to our clinic due to discrepancy in
maxilla and aesthetic, functional and
phonational problems resulting from Class 11
malocclusion. It has been seen on the evaluation
of the dental arch that the maxillary arch
collapsed to the midline and cleft region
followed  shorter  segment.  Advanced
misalignment and anterior cross closure were
observed due to collapse of maxillary arc in the
teeth. The bone support of the lateral and central
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incisors located in the right cleft region
diminished and microdontic appearance was
observed morphologically (Figure 1).

Fig. 1. Initial photo of the patient

Extracting the central and lateral incisors
in cleft, performing maxillary expansion with
orthodontic treatment and resolving the
misalignment in the maxillary arc and
correction of Class Il occlusion have been
decided after the clinical, radiographic
evaluation and model analysis. Even though
maxillary expansion and correct alignment of
teeth in maxillary arc were provied after 2 years
of orthodontic treatment, the Class Il profile
was not be able to resolved. Orthognathic
treatment is requied for the patient (Figure 2).

g€

Fig. 2. View of the patient after the orthodontic treatment

Prosthetic treatment was decided for
restoration of the lack of upper jaw teeth and
rehabilitation of the anterior crossed bite as a
result of the unwillingness of patient for the
surgery. Metal ceramic fixed restorations are
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planned only between 14-24 teeth due to closure
in the posterior region was provided

prosthetically. Restoration of missing teeth in
the cleft region and orthodontic retention were
provided with this treatment plan. Soft tissue
deficiencies in the cleft region was camouflaged
by using pink porcelain in the restoration.
Vertical size is increased 2 mm to resolve the
anterior crossed bite of the patient (Figure 3).

Fig. 3. View of the final restorations

It is necessary in our patient for
compensating the anterior crossed bite to raise
the vertical dimension and open the vertical
height. Adding crown was not performed for
16-17 and 25-26-27 teeth due to Class I closure
was provided in molar teeth region and teeth did
not require restoration. Occlusal spacing in the
molar teeth region was closed with
physiological eruption of the tooth as a result of
the vertical dimension provided by metal-
ceramic restorations. In the first size month
follow-up, spacing in the molar teeth was closed
and occlusal contact were formed (Figure 4).

Fig. 4. View of the patient before the treatment and distraction
phase

Case 2;

25-year-old bilateral cleft lip and palate patient
was admitted to our clinic with the functional
and aesthetic complaints associated with
shortness of the upper jaw. Maxillary arch
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collapsed to the midline and severe Class Il
malocclusion occured accordingly. Due to early
tooth extractions, premaxillary resorption was
observed. The upper lip support of the patient
diminished due to this resorption. Also aesthetic
and phonational problems occurred (Figure 5).

Fig. 5. After distraction osteogenesis and orthodontic treatment

Surgical Lefort | osteotomy and 15 mm
distraction osteogenesis with RED apparatus
(Rijid External Distractor) have been applied in
order to compensate the Class 111 malocclusion
(Figure 6). The prosthetic treatment of
maxillary anterior region with full ceramic
fixed restoration was planned after orthodontic
surgerical treatments. The support of the
missing soft tissue and lip will be provided
(Figure 7).

Fig. 6. View of final restorations
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ol
Figure 7. After distraction osteogenesis and orthodontic treatment

Dental implant was removed from the
treatment options due to adequate bone was not
available in the missing premaxilla. Full
ceramic restoration applicaiton was decided
between 15-25 teeth. Pink porcelain was
applied in order to return the lost soft tissue. The
narrowing of the gap area was solved by minor
changes in the alignment of the teeth thus,
further increase of the support of lip was
provided (Figure 8).

Figure 8. View of final restorations

DISCUSSION

Increasing both the function and aesthetic with
medical and dental interventions has a
significant effect in improving the quality of life
and psychological state of the patient with
congenital defect.® Normal facial contour can be
obtained and increased laugh line, arc relations
and functions can be provided in juvenile and
adult patients with defects with implant
supported fixed or removable dentures,
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overdentures or traditional fixed and removable
prostheses.®

In the literature, it has been reported that
the patients with congenital defects feel much
more positive after prosthetic treatment. The
patients with congenital defects have reluctance
to oral hygiene due to the embarrassment they
feel because of the physical appearance and oral
situation. This situation leads to tissue
destruction and tooth loss and worsen the
current situation. Therefore, early treatment has
a positive contribution to the patients' positive
emotions.® Combination of dental and medical
treatment with fixed prosthesis, implant
supported dentures or removable dentures in
maxillofacial defects is needed to increase the
patient satisfaction by obtaining a more ideal
result. The main goal of the treatment of
individuals with congenital cleft lip and palate
in the rehabilitation is to ensure the return the
functions of the patients in social life.°

Early surgical correction and subsequent
orthodontic treatment is one of the strong
factors that determine the type and size of the
required prosthetic treatment.® In the literature,
the use of anterior maxillary segmental
distraction (AMSD) has often been reported in
case of maxillary collapse is severe. Rigid
external devices (RED) provides that anterior
maxillary segmental distraction is more stable
with less velopharyngeal side effects and is
performed with more comfortable orientation.
Research shows that AMSD is a safe treatment
option.?

The interdisciplinary treatment options
applied for the 2 patients who have unilateral
and bilateral cleft lip and palate were disclosed
in these clinical cases. In the first case, collapse
caused by maxillary scar tissue has been
resolved with orthodontic treatment started at
an early age and Class Il profile in the anterior
region has been resolved prosthetically. Severe
maxillary collapse, crossed bite and increased
horizontal overlap were seen in the second case.
Maxillary retrution and dental crossed bite
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problems were solved with Lefort | osteotomy
and distraction osteogenesis which are seen as
the most appropriate treatment in term of the
timing of the treatment. The missing premaxilla
was compensated with pink porcelain support
of the fixed prosthetic restoration by opening
place to prosthetic restoration.

In cleft lip and palate patients; the fixed
prosthetic restorations can have disadvantages
such as the movement of the support teeth
especially in the cleft region and difficulty in
providing oral hygiene. Therefore, usually at
least two supporting teeth are proposed to be
used as support from both sides in the design of
fixed prosthetic restorations. The negative
horizontal overlap and reduced vertical
dimensions of the patients can be arranged with
the correction maxillary and mandibular arches
with fixed prosthetic restorations. Fixed
prosthesis is easier to get used to it and use it.
But the patient must have the necessary
notifications to make prosthetic cleaning care
and should be followed by regular checks.

Aesthetic and functional results were
obtained for both cases with fixed restorations.
Especially the problems such as the lack of lip
support, increased horizontal overlap and
reduced vertical dimension resulting from cleft
region were fixed with fixed dentures. The lip
support of patients was achieved by using pink
porcelain or changing the design of porcelain.
Satisfactory results were obtained in terms of
aesthetic and function. No complications or
inflammation were observed in the routine
checks of patients for 6 months. Oral hygiene
motivation of the patients were reminded again.
It was seen in the routine checks that
satisfaction of patients continued and there were
no functional and aesthetic problems.

REFERENCES

1. Lam FS, Bendeus M, Wong RW. A
multidisciplinary team approach on cleft lip and
palate management. Hong Kong Dent J
2007;4(1):38-45.



Sayin G. et al.

2. Mehrota D. Genomic expression in non-
syndromic Cleft lip and palate patients: A
review. J Oral Biol Craniofac Res.
2015;5(2):86-91.

3. Vojvodic D, Jerolimov P. The cleft palate
patient: a challenge  for  prosthetic
rehabilitation—clinical report. Quintessence Int
2001;32:521-4.

4. Tuna SH, Pekkan G, Keyf F. A method for
positioning the premaxilla during impression
making for a patient with bilateral cleft lip and
palate: A clinical report. J Prosthet Dent,
2006;96:233-6.

5. Hickey JA, Salter M. Prosthodontic and
psychological factors in treating patients with
congenital and craniofacial defects. J Prosthet
Dent 2006; 95:392-9.

6. Beumer J, Curtis TA, Marunick TM.
Maxillofacial rehabilitation: prosthodontic and
surgical considerations. St Louis: Elsevier;
1996. p. 331-83.

7. Reisberg DJ. Dental and prosthodontic care
for patients with cleft or craniofacial conditions.
Cleft Palate Craniofac J 2000;37(6):534-8.

8. Ayna E, Basaran EG, Beydemir K
Prosthodontic Rehabilitation Alternative of
Patients with Cleft Lip and Palate (CLP): Two

54

Cases Report. International Journal of Dentistry
doi:10.1155/2009/515790, Article 1D 515790,
2009; 1-4

9. Giimiis HO., Tuna SH. An Alternative
Method For Constructing An Obturator
Prosthesis For A Patient With A Bilateral Cleft
Lip And Palate: A Clinical Report. Journal of
Esthetic and Restorative Dentistry, 2009;21:89-
94

10.Li H, Dai J, Si J, Zhang J, Wang M, Shen
SG, Yu H. Anterior maxillary segmental
distraction in the treatment of severe maxillary
hypoplasia secondary to cleft lip and palate. Int
J Clin Exp Med 2015;8(9):16022-1602

Corresponding Author
Gulsum SAYIN OZEL
Istanbul Medipol University
Mega Hospital Complex
School of Dentistry
Department of Prosthodontics
Bagcilar, Istanbul, TURKEY
Tel : 05456203845

E-mail : gozel@medipol.edu.tr



Cumhuriyet Dental Journal: 2018; 21(1)
Doi: 10.7126/cumudj.340121

CASE REPORTS

PALATAL OBTURATOR PROSTHESIS: A CLINICAL CASE REPORT

Palatal Obtiirator Protezi: Bir Klinik Olgu Sunumu

Husniyati ROSLAN, Sa’adiah SHAHABUDIN

Makale Kodu/Article Code 1 340121

Makale Géonderilme Tarihi : 27.09.2017

Kabul Tarihi : 04.12.2017

ABSTRACT 0z

This clinical report describes the details of a Bu klinik olguda, mukoepidermoid karsinom tanisi konan

prosthodontic rehabilitation of an elderly patient who was
diagnosed with mucoepidermoid carcinoma. The palatal
defect has caused problems in phonetics and mastication.
A previous obturator was made using conventional
Polymethyl methacrylate (PMMA). This obturator has
caused some discomfort due to food impaction and
irritation of the fitting surface over the tissue defect areas.
This had resulted in frequent erythema of the areas.
Therefore, a new palatal obturator was made still using
PMMA but with an addition of an indirect soft acrylic
resin over the defect areas. The soft acrylic resin serves to
reduce painful irritation of the obturator over the soft
tissues around the defect areas. The review appointments
up to 6 months revealed satisfactory results with no
deterioration in the prosthesis. However, upon the follow-
up appointment at 9 months, we could see some black
stains on the fitting surface where the indirect soft acrylic
resin was placed. Swabs were taken from the black area
on the obturator and the related mucosa intraorally. The
swabs were sent for a culture and sensitivity test to find
microorganisms that caused the staining. The result
confirmed that there were no microorganisms at both
areas. This condition suggested that stain could occur on
the surface of soft acrylic resin despite good oral hygiene
practised by the patient. Further reviews will be made to
monitor the condition.

Obturator,
maxillary defect, prosthesis, clinical report.

Keywords: mucoepidermoid  carcinoma,
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yaslt bir hastanin protez rehabilitasyonunun detaylar1
aciklanmaktadir. Palatal defekt, konusma ve ¢igneme
sorunlarma neden olmustur. Onceki bir obtiirator,
geleneksel polimetil metakrilat (PMMA) kullanilarak
yapilmisti. Bu obtiiratdr, gida retansiyonu ve doku ylizey
alanlarinin tizerinde doldurucu yiizeyinin tahris olmasina
bagli olarak bazi rahatsizliklara neden olmustur. Bu,
bolgelerin sik sik eritemine neden olmustur. Bu nedenle,
yeni bir palatal obturatéor hala PMMA kullanilarak
yapildi, ancak farkli olarak defekt alanlari iizerinde
dolayli bir yumusak akrilik rezin ilave edildi. Yumusak
akrilik rezin, obturatoriin, defekt alanlarmin etrafindaki
yumusak dokular iizerindeki agrili tahrigini azaltmaya
yarar. 6 aya kadar olan gozden gecirme randevulari,
protezde bozulma olmaksizin tatmin edici sonuglar verdi.
Ancak, takip randevusunda 9 ay sonra, dolayli yumusak
akrilik reginenin yerlestirildigi montaj ylizeyinde bazi
siyah lekeler goriildii. Swablar, obtiirator iizerindeki siyah
alandan ve ilgili mukozadan intraoral olarak alindi.
Swablar, lekelenmeye neden olan mikroorganizmalar
bulmak i¢in bir killtiir ve duyarlilik testine gonderildi.
Sonug, her iki bolgede de higbir mikroorganizma
olmadigimni dogruladi. Bu durum, hastanin uyguladig oral
hijyene ragmen yumusak akrilik rezinin yiizeyinde leke
olusabilecegini diislindiirdii. Durumu izlemek igin daha

fazla takip yapilacaktir.

Anahtar kelime: Obtiiratér, mukoepidermoid karsinom,
iist cene defekt, protez, klinik olgu

Craniofacial and Biomaterial Sciences Cluster, Advanced Medical and Dental Institute, Universiti Sains Malaysia, Bertam, 13200, Kepala

Batas, Penang, Malaysia.
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INTRODUCTION

The most common type of all intraoral defects
is present the maxillary arch which is an
opening into the antrum and nasopharynx.!
The defects can be divided into congenital
malformations or acquired defects. The
acquired defects usually result from surgery for
oral neoplasms. Post-surgical maxillary defects
can cause speech problem, fluid leakage into
the nasal cavity and masticatory impairment.*

The aim of prosthetic rehabilitation for
total or hemimaxillectomy patients is to
separate the oral and nasal cavities. Previously,
obturators were used to close congenital
defects rather than the acquired defects. The
functions of an obturator are to close the defect
resulted after surgery?, restore mastication,
improve speech, deglutition and aesthetics of
the patients.! Its comfort and stability are
associated with the remaining anatomical
structures left after the surgery, its design and
the material used to construct the obturator.

Mucoepidermoid carcinoma is the most
common malignant salivary gland tumour
composed of many cells, including mucus-

producing, squamous or epidermoid and
intermediate type.®

This case report demonstrates the
combination of Polymethyl methacrylate

(PMMA) with soft heat curing acrylic resin to
construct an obturator in a patient with
mucoepidermoid carcinoma.

CASE REPORT

A Malay female patient aged 63 years old, had
been diagnosed with mucoepidermoid carcinoma
2 years ago and had undergone multiple
surgeries, followed by radiotherapy treatment.
She was referred to the Prosthodontic Specialist
Clinic, Advanced Medical and Dental Institute,
Universiti Sains Malaysia, for the improvement
of the previous obturator. The patient had been
using an obturator for about 4 months when she
was first seen at our department. Upon
consultation, the patient complained of having

56

some discomfort due to food impaction and
irritation of the fitting surface over the tissue
defect areas. This had caused frequent erythema
of the areas. The previous obturator was made of
Polymethyl methacrylate (PMMA).

Intraorally, the soft palate defects extended
from posterior of the hard palate up to the
posterior extent of the soft palate with bilateral
fistula into both nasal cavities (Figure 1).

Figure 1. Intraoral view of the large palatal defect in the
patient’s mouth after the removal of mucoepidermoid carcinoma.
Reddish areas were spotted on the soft tissues
overlying the defect areas. There were only two
teeth present on the maxilla; the left canine and
left second molar. Both of the teeth have some
gingival recession and are filled with filling
materials, but they are still periodontally strong.
Their preservation could add to a better
retention of the obturator. Based on the
discussion with the patient, it was decided to
construct a new obturator with an addition of an
indirect soft acrylic resin. The patient was fully
informed about the treatment and written
consent was taken prior to treatment procedures.

The primary impression was taken using
an irreversible hydrocolloid  impression
material (Alginplus Tropical, Italy) using a
perforated stock tray. However, due to the
extended defect up to the throat, it was difficult
to get the impression material to flow to the
intended areas. Therefore, a copy of the
previous obturator was made using the silicone
putty (Zetaplus, Zhermack, Italy) (Figure 2).
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Figure 2. The copy procedure of the previous obturator using
silicone putty.

Impressions were poured using type 1V dental
stone (William Dental Hard Stone, Malaysia).
A special tray was then fabricated using cold-
cure acrylic resin (Megadenta, Germany)
(Figure 3). Secondary impression was taken
using monophase  polyether  impression
material BM™ ESPE™, Germany).

A R T KRy
"Jll»"""""-‘”ﬁ\!!&’;‘.!ji
ST

’F‘iEler 3. The special tray constructed for the secondary
impression.

Bite rim block was then constructed on
the master model. Centric jaw relation record

was obtained and the master models were
mounted on a semi-adjustable articulator
(Medesy, Italy). Next, acrylic denture teeth
(Dentracryl, Dentsply, Brazil) were arranged
as shown in Figure 4. The prosthesis was later
tried in the patient’s mouth to verify the
occlusion, aesthetic appearance and support for
the underlying tissues.

Figure 4. The acrylic denture teeth set-up for try in stage.

Figure 5 shows the flasking stage of the
obturator. A layer of wax was placed on the
defect area on the model to act as a spacer as
shown in Figure 6.

Figure 6. A layer of modelling wax added to the model to give
space for the soft reline material later.
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During the final process, soft heat curing
acrylic resin (Vertex, Netherland) was added
about 1 to 2mm thickness on top of the PMMA
to cover the defect areas. Trial pack technique
was used to pack the PMMA dough. A
separating sheet was placed on the dough to
facilitate the flask opening. Then the wax was
removed and the remaining space was filled
with soft heat curing acrylic resin. Finally, it
was trimmed and polished in the usual manner
(Figure 7).

Figure 7. The final obturator.

At the insertion visit (Figure 8), pressure
indicating paste was used to check for pressure
area. Finally, the patient was given post-
insertion instructions in the care and use of the
obturator.

Figure 8. The obturator placed intraorally.
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The patient was reviewed a week after the
insertion appointment. Small adjustments were
made at the posterior side of the obturator
where it was impinging on the soft tissues. In
the review appointments after a month, 3
months and 6 months, the patient had no
further complaint. She was feeling more
comfortable in using the new obturator. The
obturator was functioning well and was in
good condition. Overall, the patient was
satisfied with the results of the prosthesis.

However, upon the follow-up

appointment at 9 months, we could see some
black stains on the fitting surface where the
indirect soft acrylic resin was placed (Figure 9).

Figure 9. Some black stain present where the soft acrylic resin
was placed on the obturator.

The mucosa at the defect areas appeared
normal. Therefore, swabs were taken from the
black area on the obturator and the related
mucosa intraorally. The black stain on the
obturator was gently removed using fine
polishing bur. The swabs were sent for a

culture and sensitivity test to find
microorganisms that caused the staining. The
result confirmed that there were no

microorganisms at both areas. The patient was
told about the laboratory result and was
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advised to use a denture cleanser. The stain
will be further review in three months to
monitor the condition.

DISCUSSION

In constructing an obturator, many factors have
to be taken into consideration in order to restore
the function, aesthetic and give comfort to the
patient. It requires innovation and creativity of
the operator to design the most appropriate
obturator that customise to the patient
accordingly. This is because different oral
cancer patients present with different
challenging defect. Obturators made of all-
PMMA are harder and less stable within the
defect area.* In this case report, the obturator
was constructed from a combination of an
indirect soft heat curing acrylic resin and
PMMA. The soft heat curing resin was used to
line only the fitting surface of the defect areas
where the irritations usually occurred. Due to its
soft nature, the soft heat curing resin could
engage in some retentive undercuts and its
cushioning effect would also absorb some of the
masticatory force that acts on the tissue in the
defect area.* The combination of these materials
can alleviate the irritation compared to using the
PMMA solely. Other material such as flexible
acrylic, and titanium are expensive while all-
silicone obturator is heavy and easily porous.*

Another option of restoring the defect
would be an obturator supported by dental
implants. However, this patient comes from a
lower socioeconomic background where she
could not afford to pay for the total cost. She
also has some travelling problem to come for
the review visits at our clinic as she does not
have a solid income per month. Considering
the economic factor of the patient, that was
why we decided to construct the new obturator
by using a combination of an indirect soft heat
curing acrylic resin and PMMA. The patient
was totally satisfied with the obturator as she
can function better now.

The previous obturator which was made
fully in PMMA did not have any staining on
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the fitting surface. With the current obturator,
some black staining was present on the fitting
surface where the soft heat curing acrylic resin
was placed. Even though the patient practised
good oral hygiene, the black stain still appears.
We hope that with the use of denture cleanser,
it will help to remove the stain from the
obturator.

Overall, the quality of life of the patients
with maxillary defects can be improved with
the provision of a properly designed obturator.
Besides, these patients can also continue their
social life in the normal way.

CONCLUSION

To gain a good prognosis, sufficient retention
of the prosthesis is essential. Besides, the
prosthesis should be comfortable to the
supporting and surrounding tissues that have
undergone surgery. Therefore, the material
used to construct the prosthesis should be
softer and comfortable to these tissues. A
better understanding of the needs of the
patients would enable the successful
rehabilitation of such patients.
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ABSTRACT 0z

Nowadays  with  the advanced  technological Giiniimiizde ilerleyen teknolojik gelismelerle birlikte

developments, patients come to dentist to get healthy and
esthetic smile. Most noticeable factor in a beautiful smile
is shade. Accurate shade selection is seen to be important
criteria for esthetic assessments. Descripting and
transferring the color, perceiving available systems and
making accurate measurements are under the
responsibility of dentists. A lot of factors must be
considered when selecting shade. In the last years, it’s
observed that there is an increase of scientific researches
about color and new advances about measurements and
their assessments. Re-evaluation of new advances with
the current knowledge is important for dentist. The aim of
this review is to give information, regarding methods
used in selecting shade and factors which affect these

methods.

Key words: Color, color selection systems, esthetic

1Uzm. Dt. Restoratif Dis Tedavisi, Serbest Calisan, Ankara.
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hastalar saglikli ve estetik bir giiliis i¢in dis hekimine
gelmektedir. Giizel bir giiliiste dikkat ¢eken en 6nemli
faktor ise renktir. Estetik degerlendirmelerde dogru renk
se¢imi de basarinin énemli bir kriteri olarak karsimiza
¢ikar. Renk kavramini tanimlamada ve aktarmada mevcut
sistemleri bilmek ve dogru Olgiimler yapmak dis
hekiminin sorumlulugu altindadir. Renk seciminde dikkat
edilmesi gereken birgok faktdr vardir. Son yillarda renk
konusunda bilimsel caligmalarda bir artis yasanirken
6l¢tim ve degerlendirmelerde de yeni gelismeler oldugu
gozlemlenmektedir. Yeni gelismeleri mevcut bilgiler
rehberliginde yeniden degerlendirmek dis hekimleri igin
onem tasimaktadir. Bu derlemenin amaci renk se¢iminde
kullanilan yontemler ve bu yontemleri etkileyen faktorler

hakkinda bilgi vermektir.

Anahtar Kelimeler: Renk, renk sistemleri, estetik

2Dt. Ankara Universitesi Dis Hekimligi, Dis Hastaliklar1 ve Tedavisi Anabilim Dal1.



Miidiiroglu R. ve ark.

GIRiS

Estetik bir restorasyonun amaci; morfolojik,
optik ve biyolojik uyumun saglanmasidir.
Estetik dis hekimligi, esas olarak dis hekimi ve
teknisyenin bagh
bilimsel

sanatsal  kabiliyetine
ilgili

prensiplerin bilinmesi de son derece dnemlidir.
Gilinlimiiz dis hekimliginde kaybolan dokularin
rehabilitasyonu i¢in yapilan restorasyonlar,
dogal dislerin rengi ve formuyla uyum iginde
olmalidir. Estetik bir restorasyonun yapiminda,
renk secimi kritik bir basamaktir. Rengin en

mitkemmel sekilde se¢ilmesi hastanin estetik

olmasina ragmen konuyla

beklentileri agisindan ¢ok énemlidir.!

Bu derlemenin amaci renk seg¢imi igin
dikkat edilmesi gereken noktalarin giincel
literatlir  destegi
gelistirilen cihazlarim incelenmesidir.

altinda vurgulanmas1 ve

Dis renginin belirlenmesi i¢in kullanilan
yontemin basit, cabuk ve tekrarlanabilir olmast
gerekir. Dogal dis ve renk skalalarindaki
renklerin analiz edilmesi i¢in ¢ogunlukla iki
yontem kullanilir:

> Konvansiyonel Yontem: Dis renginin

gozle belirlenmesi
> Dijital Renk Olgiimii?

Dis Gozle
(Konvansiyonel Yontem) (Gorsel Ol¢iim)

Renginin Belirlenmesi

Dis hekimliginde renk belirlenmesinde en sik
kullanilan yontem, dis renginin, sabit dis rengi
skalalan1 ile karsilastirilmasi yontemidir.® Bu
yontemde dis ve skala ayni 151k kaynagi altinda
subjektif olarak karsilagtirilir. Isik kaynagi,
tecriibe, yas, insan gozliniin yamlabilirligi ve
fizyolojik etkenler (renk korliigii gibi) genel
degiskenler tutarsizliga neden olabilir.?

Renk secimi yaparken 151k kaynagi, cisim
ve gozlemci etkilesimi Onemlidir. Bunlardan
en O6nemli faktor 1s1k kaynagidir. Bir egyanin
algilanan rengi, esyanin maruz kaldigi 1s181n
tirii, diger renkli objelerle olan iligkisi ve
gbzlemcinin

degerlendirme  yeteneginden
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etkilenir. Metamerizm bir cismin renginin 151k
kaynagina bagli olarak farkli goériinmesi
olgusudur. Dolayisiyla bir dis farkli ortamlarda
farkli renklerde goriilebilir.*®

Bir cisim 1s1tildig1 zaman renk degisimine
Renkler gecislerde sicaklik
degisimleri olur ve buna bagl olarak her renge
ait karakteristik bir renk sicakligi bulunabilir.
Renk sicakligir Kelvin (K) olarak ifade edilir.
Giin 15181n1n renk sicakligl 5500 K’dir. Bu renk
sicakligt kirmizi, mavi ve yesili esit oranda

ugrar. arast

icerir ve beyaz rengi olusturur. Giines 15181
zamana, havanin durumuna veya kirliligine
bagl olarak farkli dalga boylarinda yayilir ve
giin boyunca 6nemli derecede degisebilir.®

Dis skalalarindaki
renklerinin
dolayisiyla hastay1

renkler dogal dis
hepsini kapsamamaktadir,
veya hekimi memnun
edecek bir renk secilmesi son derece zordur.’
Ayrica bu yontemin bircok baska dezavantaji
vardir. Bunlar dis hekimi ile dig teknisyeni
iletisimde kullanilabilecek

standardize ¢esitliligin limitli olmasi, renklerin

arasindaki

karsilagtirilmasinda dis hekimleri arasinda ve
dis hekiminin yapmis oldugu kendi segimleri
arasinda farkliliklarin olabilmesi ve elde edilen
CIE Lab
doniistiirilememesi olarak sayilabilir.

skalasina
2,3,8

sonuglarin renk

Renk secerken giin 1s18im1 taklit eden

floresan lambalarin kullanilmasi alternatif
yontem olarak kabul edilmektedir. Ayrica
ortam 151gmin yetersiz oldugu durumlarda
yabanci 151k kaynaklarimi kullanmak da daha
giivenilir sonuglar almak i¢in Onerilebilir. Bu
amacla bazi firmalarim irettigi  pil ile
calisabilen ve tasinabilmesi kolay olan giin
151811 taklit eden aletler mevcuttur.*

Renk
tespit siiresi ¢ok kisadir ve maliyeti diistiktiir.

Gorsel Renk Tespitinin _Avantajlari:

Gorsel Renk Tespitinin Dezavantajlari: Renk

skalalarindaki mevcut renkler yetersizdir. Dis
hekimleri arasinda ve ayni1 bireyde giiniin farkli
renkte  tutarsizliklar

saatlerinde  segilen

olmakta, standardizasyon saglanamamaktadir.
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Elde edilen CIE L*a*b*
sisteminde godstermek olanaksizdir.3®  Aym

sonuglari renk

retici tarafindan olusturulmusg renk

skalalarinda birebir ayni olmayan sonuglar
bildirilmistir.}® Renk se¢iminde cinsiyetin de

etkisi oldugu gbzlenmis ve erkek dis
hekimlerinin ~ %9.3iiniin  renk  algilama
defektine (renk korliigii) sahip oldugu ortaya
konmustur.

Dijital Renk Ol¢iimii (Renk Olgiim
Cihazlari ile Ol¢iim)

Renk ol¢iim cihazlarinin kullanimi ile daha
objektif,
yapilabilmektedir. Boylece gorsel yolla yapilan

tekrarlanabilir ve hizli o6lgiimler
renk se¢imine nazaran potansiyel bir avantaj
Renk
giinlimiizde kolorimetre, spektroradyometre,
spektrofotometre ve dijital kameralar olmak
lizere 4 kategoride incelenir.*2

saglanmaktadir.? Olciim  cihazlan

Bu cihazlar yiizeyde yaptiklar1 o6lgiim
alanina gore ikiye ayrilmaktadir: Spot Olglim
cihazlari (SM-Spot measurement) ve tam
yiizey Ol¢limii yapan cihazlar (CTM-Complete
tooth measurement). Disin renk haritasi
cikarilmak istendiginde SM cihazlari ile birgok
bolgeden Ol¢lim yapma zorunlulugu dogar.
CTM cihazlan tek bir goriintiide biitiin renk
daha

avantajlidirlar.® Giiniimiizde kullanilan renk

haritasini vermeleri bakimindan

6l¢iim cihazlar1 Tablo 1°de gosterilmistir.

Tablo 1: Giiniimiizde kullanilan renk 6lciim cihazlari

Minolta CR-321 Minolta C., Japan Kolorimetre

Shade Eye NCC Shofu Dental, California Kolorimetre

Shade Eye Ex Shofu Dental , Japan Kolorimetre

EasyShade Vident, California Spektrofotometre

ShadeScan Cynovad, Canada Dijital renk analizorii/ Kolorimetre

ShadeVision X-Rite, Inc., Michian Dijital renk analizorii/ Kolorimetre

SpectroShade MHT  Niederhasli, Switzerland Dijital renk analizorii/ Spektrofotometre

Clearwatch Smart Technology, Oregon  Dijital kamera/ software

Kolorimetreler

Standart bir renk kalibrasyonuna dayanarak
rengi tespit edilecek objedeki renk verilerini
analiz eden cihazlardir. Bu cihazlar ii¢ uyaranl
X, y, z degerlerini veya CIE L*a*b* degerlerini
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verirler. CIE L*a*b* sistemini kullanan
cihazlarin ¢alisma prensibi belirli agida 1s1n
gonderip, sabit bir agiyla geri donen 1sinlarin
degerlerini 6lcme
dayanmaktadir. Yiizey renklerinin oOlgiilmesi

yansima esasina
icin kolorimetre igerisinde insan goziindeki
kon tipi hiicrelere benzer olarak ii¢ farkli
sensor bulunmaktadir. Dedektor iginde yer alan
bu sensorler, CIE x y z sistemine yakin sonug

vermek i¢in yerlestirilmigtir, 214

Kolorimetre tristimulus degerlerini olger;
bu, insan goziiniin renkleri algilama islemini
matematiksel ~ olarak  stimule edebilmek
gayesiyle yapilan birtakim hesaplar sonucunda
elde edilen X, Y, Z renk koordinat bilgisidir,
ayrica 15181 goriiniir spektrumda kirmizi, yesil
ve mavi alanlar olarak filtreler.®

Renk degerlendirilmesi i¢in tasarlanmis
ilk cihaz 1980’li yillarin baglarinda tanitilmig
olan ‘Chromascan’ (Sterngold, Stamford, CT,
USA) dir. Ancak bu cihazin simirh hassasiyeti
ve kullanim zorlugu nedeniyle cok basarili
olunamamugtir.®

ShadeEye NCC Chromametre (Shofu, Japan)
ise, ikinci jenerasyon modern dental ii¢ uyaranlt
kolorimetrelerindendir. Kolorimetrelerdeki 1s1gin
yansima ve dagilma sorunlarma iligkin
problemleri elimine etmek amaci ile ShadeEye
NCC

materyalin cinsinin segilebilecegi secenekler

sisteminde rengi Olgililecek  olan

olmalidir.  Kalibrasyon Oncesinde  hangi
materyalin rengi Olciilecekse cihaz ona gore
ayarlandiginda, matematiksel algoritmalar o

cisme gore dl¢iim yapmaktadir.t?

ShadeVision (X-Rite, Grandville, MI) ise
bir kolorimetresidir. 3
veritabani kullanilarak tiim dis gorintiisii elde
edilir, bunlar: gingival, orta ve insizal ti¢liidiir.

goriintiileme ayri

Sanal deneme oOzelligi, yapim asamasinda

rengin tekrarlanabilirligini sanal olarak test

etmeye olanak saglar.*?

Vision
USA)

Dental
Michigan,

ShadeRite
(Shaderite Inc.

System
Dijital
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goriintilleme ve kolorimetreyi birlestiren diger
bir sistemdir.®

Kolorimetrelerin __avantajlari:  Kolorimetre,
spektroradyometre ve spektrofotometrelerden
daha kolay kullanilir ve daha kiigiik aletlerdir.
Dis hekimliginde kullanilan kolorimetreler, in

vivo ve in vitro caligmalarda oldukga basarili
8,16

bulunmugtur. Fiyatlar1 daha uygundur.

Kolorimetrelerin Dezavantajlari: Bu cihazlar
yapmak  igin
tasarlanmistir. Ancak disler ¢ogunlukla diiz
yiizeye sahip degildirler. Dar acikliga sahip
olan cihazlarda ‘edge-loss’ diye tabir edilen

diiz  ylzeylerde Ol¢lim

renk 6lciim yapilan nesneden yansiyan 1s18in
cihaza tam olarak donememesi gibi problemler
yagsanmaktadir.!” Kolorimetrede filtrelerin kisa
siirede eskimesi, cihazin siirekli
kullanilabilirligini etkilemektedir. Trikromatik
kolorimetrelerin donemde
tekrarlanabilirlik 6zelligi daha disiiktir bu
yiizden farkli donemlerde yapilan Olglimler
birbirini tutmayabilir. Metamerizmi
degerlendirmek i¢in kullanilmamaktadirlar.
Translusent materyallerin renklerinin
belirlenmesinde ise kirilarak

uzun

15181
dagilmasindan dolay1 sonuglarda problem
Kolorimetreler spektral
yansimay1 kaydetmemektedirler ve filtrelerin
dolay1 hassasiyeti
etkilendiginden, spektrofotometrelerden daha

yaganabilir.'®
eskimesinden

az giivenilirdirler.'®
Spektroradyometreler

Radyometrik dlgtimlerde parlakligi belirlemek
lizere tasarlanmis cihazlardir. Bu birimler
parlaklik spektrumunu lux gibi aydinlatma
miktarin1 gosteren birimlerle agiklar. Renkleri,
transparanligi yansitarak veya yayilan 15181
projektdr yardimiyla beyaz ekrana ileterek

olger.t

Spektroradyometreler, radyometrik
degerlerin Olglimii i¢in tasarlanmis ve renk
sik  kullanilan
cihazlardir. Spektroradyometrik yontemlerde
temel dayanak ise objelerin elektromagnetik

iretimi  uygulamalarinda
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bolgelerde kendine 0Ozgii  bir
(reflectance/ radiance) degerinin bulunmasidir.
Bu yansima degerleri objeye renk, doku,
parlaklik ve goriiniis gibi Ozellikleri veren
kimyasal  yapisindan
Radyometrik

spektrumunun  lizerinde 5, 10,

yanSima

kaynaklanmaktadir.
151k
20 nm

enerji, gOriliniir

araliklarda o6lgiilmektedir.?

Spektroradyometrenin __avantajlari:  Gorsel
yolla renk belirlenitken olusturulan ayni
gozlem kosullarinda, materyale degmeden,
hem Kkendisi hem de yiizeyi parlak olan
cisimlerin renk Ol¢ciimlerinin
yapilabilmesidir.?®  Spektroradyometreler ile
‘edge
calisilmistir; ¢ilinkii bu sistemde 151k kaynagi,
spektroradyometre ve obje arasinda agiklik

loss’ etkisi ortadan kaldirilmaya

bulunmamaktadir.?>  Dental arastirmalarda
spektroradyometreler dis renginin  veya
seramik kor yapilarin translusensliginin

kullanilmaktadir.%?? Rengin
(ylizey ve yar1 aydinlik) tiim formlarin 6lger.

belirlenmesinde

Bu da monitérize edilen goriintiiniin, baskiyla
yapilacak olan eslestirilmesi i¢in dnemlidir.*?

Spektroradvometrenin _dezavantajlari: Olgiim
pozisyonunda meydana gelebilecek ufak bir
degisiklik farklilik
yaratabileceginden, Ol¢limler biiylik bir dikkat

sonuglarda

ile yapilmalidir.
Spektrofotometreler

Spektrofotometrelerin en yaygin kullamim

yiizey
Icerisinde bir monokromator, dedektdr ve 151k

alani, renklerinin  Slgiilmesidir.
kaynag1 bulunur. Spektrofotometreler, birgok
dalga boyunda Olglim yapabilen sensorlerle
donatilmislardir.  insan  gdziiniin  tespit
edemeyecegi renkleri bu sensorler sayesinde
algilayabilirler. Calisma prensipleri; 6rnekten
yanstyan 15181n, beyaz bir ylizeyden yansiyan
1518a
dayanmaktadir. Cihazin i¢inde beyaz 15181 10-

oraninin Olciilmesi islemine

20nm dalga boylar1 arasinda bir spektruma

ayiran prizma bulunmaktadir.®®  Goriiniir
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spektrumda 1-25nm araliklarinda bir cisimden
yanstyan 151k enerjisi miktarim olger.*

daha profesyonel
calismalarda,  kalite
rengin tarif edilmesinde

Spektrofotometreler
alanlarda,
kontroliinde
kullanilmaktadirlar.® Dis hekimliginde ise;
restoratif rezinlerin,
porselen restorasyonlarin, renk anahtarlarinin,

bilimsel
ve

tam protez dislerin,

dental materyallerin  renklerinin  sayisal
ifadelerini bulmak ve renkli iki cismin
arasindaki renk farkim  degerlendirmek

amaciyla kullanilmaktadir.?

Bircok spektrofotometre nokta olglimii
yapmaktadir. Ancak son donemde tiim dis
yiizeyinden tek bir 6l¢lim yapan laminar tip
spektrofotometreler gelistirilmistir. Schmitter
ve ark. (2008) laminar bir spektrofotometrenin
(Shade Pilot, DeguDent, Hanau- Wolfgang,
Germany) gozlemciler arasi fark bakimindan
klinik degerlendirmelerini yapmiglar ve son
derece giivenilir oldugu sonucuna varmislardir.
Ozellikle L* degerleri acisndan SM tiplere
gore elde
bildirmislerdir.*®

belirgin  basar edildigini
Insan dislerinin renk analizinde, gérsel

Olcim ve spektrofotometrik renk analizi

kullanilarak yapilan bir ¢aligmada, cihaz
kullaniminin daha dogru ve uygulanabilir bir

renk analizi yontemi oldugu belirtilmistir.?’

Crystal Eye (Olympus, Tokyo, Japan)
gelencksel spektrofotometrelerin - faydalarini
dijital fotografcilikla birlestirmistir. Optik ve
resim isleme siirecinin gelisiminde bu iiriin
rengi ve renk tonunu eslestirmede geleneksel
daha

dogru ve basittir. Crystal Eye'in klinik etkinligi

spektrofotometreyle  kiyaslandiginda
degerlendirilmis ve konvansiyonel renk se¢im
sistemine gore c¢ok daha iyi renk uyumu
yakaladigi, AE degerlerinin daha diigiik oldugu
bulunmustur.?® Crystal Eye spektrofotometrenin,
farkli gozlemci ve 151k kaynaklar kullanildig
durumlarda bile tutarh
bulunmustur.?

sonuglar  verdigi
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SpektroShade Micro (MHT, Niederhasli,
Switzerland) goriintiileme spektrofotometresidir.
Bir dijital kamera ve LED spektrofotometre
kombinasyonudur. LCD dokunmatik ekraninda

rehberlik
kullanilir.
hafizaya
bilgisayara

gosterilen dis pozisyonlandirma
renk Olglimii
Goriintiiler

kaydedilebilir
aktarilabilir.®

sistemi sirasinda
veriler

bir

sanal
baska

veE
Ve

Vita Easyshade Compact (Vita
Zahnfabrik, Bad Sackingen, Germany);
kablosuz, kiigiik, taginabilir, uygun fiyatl, pilli
tipte Bu
spektrofotometre renk analiz siirecine yardim
etmek igin yeterli renk tonu bilgisini saglar.
Vita Easy Shade Compact’ta farkli olgiim
modlart miimkiindiir: Tek dis modu, dis alani
modu (servikal, orta ve insizal tonlar),
restorasyon renk dogrulamasi (aydinlik,
chroma ve hue kiyaslamalarini igerir) ve renk
tonu ucu (deneme modu). Vita Classic veya
Vita 3D Master renk skalalariyla uyumlu
sonuclar elde edilir. Vita Easyshade Compact

bir¢ok fotometre arasinda en fazla tekrarlanan
22,31,32

ve temash spektrofotometredir.

renk belirlemesi ile giivenilir bir aygittir.

Arastirmacilar Vita Easy Shade Compact
ve Spectro Shade Micro ile yapilan renk
Olciimlerinin  son derece giivenilir ve
tekrarlanabilir oldugunu, bu cihazlarin dig
rengi belirlemek ve tedavi sonrasi meydana
gelen renk degisimlerini incelemek amaciyla
klinik
belirtmislerdir.

olarak
31,32,33

kullanilabilecegini

Spektrofotometrelerin Avantajlari. Farkli renk

Ol¢lim cihazlarini
tekrarlanabilirlik
calismanin sonucunda spektrofotometrelerin
(Shade Vision ve Vita Easy Shade),
kolorimetreler ile karsilastirildiklarinda daha

giivenilirlik ve

olarak  karsilastirdiklar:

givenilir ve  kesin  sonu¢  verdigini

belirtmislerdir.’® Metamerizmi ayirt edebilmek
amaci ile de kullanilabilirler.®

Spektrofotometrelerin Dezavantajlari:

Spektrofotometreler kolorimetrelereden daha
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ancak klinik

kisith oldugundan
kolorimetrelerin dis hekimliginde kullanimi
daha kapsamlidir ve in vivo kullanimi zordur.’
Pahal1 ve komplikedirler.?®

kapsamlidirlar, olarak

uygulamalari

Dijital Kameralar

Dijital kameralarin kullanimi renk 6l¢iimiinde
ve hekim ile Ilaboratuvar iletisiminde son
yillarda oldukg¢a popiiler hale gelmistir. RGB
cihazlar1 diye de adlandirilan bu cihazlar
teknolojik sistemler iginde en basit olanlardir.
Standart  1siklandirma  kosullari
giivenilir renk dlgiimiine olanak tamrlar.3

altinda

klinikte
kameranin

Yontem; cekilen  fotograf
bagli  oldugu

bilgisayarda analiz edilmesine baglidir. Film

goruntiisiiniin,

iizerinde 151k odaklanmasi ve kimyasal
reaksiyon yerine, dijital fotograf makineleri
goriintiiyli  algilayict (CCD) ile yakalarlar.
CCD’ler milyonlarca sayidaki kiiciik 1518a
hassas elemanlar (fotosit) igerirler. Her bir
fotosit {izerine gelen toplam 1s18a cevap
verebilir. Tiim renklere sahip bir goriintii elde
etmek icin alicilar (sensor) 1518in temeli olan
ii¢ renkte bakabilmek icin filtreler kullanilir.

Bu cihazlarda ii¢ ayr1 renk her bir piksele

kaydedilebilir.®®

Istenilen objenin goriintiisii  dijital bir
kamera ile alindiktan sonra, kameranin bagl
oldugu bilgisayar bu degerleri CIE L*a*b*
cinsinden ifade etmektedir. Sistem; dijital
kameranin disinda, bagli oldugu bilgisayar,
gorilintliyli  yakalayan bir siiriicli, bilgisayar
programi ve renk

gelmektedir.%

sensoriinden meydana

Birgok
kamera kirmizi,

alict video veya dijital tipte
gorunti

bilgilerini elde eder, renk goriintiisii elde etmek

yesil ve mavi
icin bunlardan yararlanilir. Bu RGB renk
modeli kirmizi, yesil ve mavi 1s181n cesitli
yollarla birbirine eklenerek genis bir renk sirasi
olusturulmasina katki saglar. Dijital kameralar
renk temel

elektronik seciminde  en

yaklagimdir.®
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ClearMatch (Smart Technology, Hood
River, OR) yiksek c¢ozinirlikte dijital
goriintiiler kullanan bir yazilim sistemidir ve
renk tonlarni disle bilinen referans tonlarla
kiyaslar, ayrica endiistriyel standartlarda renk
tonu rehberligi igerir.*

Dijital goriintilleme sistemleri dis rengi
belirlemede giderek popiiler olmaktadir. Bu
sistemlerin hassasiyet ve dogrulugu, kameranin
kalitesinden ve goriintii olusturma metodundan
etkilenir. Birgok calisma dijital kameralarin
uygun kalibrasyon protokolleriyle, dis ve diseti
rengi belirlemede giivenilir cihazlar oldugunu

rapor etmigtir, %3839

Dijital son donemlerde
popiilaritesi artmasina ragmen, goriintii kalitesi
olduk¢a Onemlidir.

fotograflarin
Gorlinti  kalitesi  ise;
kameranin tipi, kameranmn ayarlari, ortamin
aydinlanma kosullari, goriintiiniin boyutu, ilgili
disin pozisyonu ve renk anahtarina bagl olarak
degisebilmektedir. Dijital fotograflar ancak
uygun kosullarda ve uygun cihazlarla 6l¢iim

yapildiginda yararlt olabilecek renk
degerlendirme yontemleri oldugu
diisiiniilmektedir. Ayrica fotograftan elde

edilen degerlendirmelerin tamamen subjektif
oldugu ve yeterli olmayabilecegi de goriisler
arasindadir.*

Dijital Kameralarin Avantajlari: Sistemin en
Oonemli avantaji tek bir noktanin degil tiim
renk elde
edilebilmesidir.® Hekim ve teknisyenin ayr
bina, sehir veya iilkelerde oldugu durumlarda
dijital
teknisyen iletisimini kolaylastiran etkili bir

objenin goriiniimiiniin

fotograflarin  kullanimi, hekim ve

yontemdir.®
Dijital
basina

Tek
i¢in

Kameralarin __Dezavantajlari.
kullanildiginda

giivenilir bir yontem degildir. Aydinlatma ve

renk analizi

fotograf alinirken kullanilan a¢1 rengin kamera

tarafindan  algilanmasim  etkileyebilir.?®
Fotograftan elde edilen degerlendirmelerin
tamamen subjektif oldugu ve yeterli

olmayabilecegi de goriisler arasindadir.!
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Renk Analiz Verilerinin Uygulanmas1 ve
Yorumlanmasi

Dis ylizeyini 6lgen cihazlar gingival, gdvde ve
insizal tonlarin direk ve indirek iiretim icin
renk haritasim1  verir. Cekilmis digleri
incelerken spektrofotometre ve
spektroradyometredeki pencere biiytikliigiinii
azaltmak daha diisiitk CIE L*a*b* degerleriyle
sonuclanir. Kiigiik pencereli dis rengi 6lgiimii
disin translusensine dogru olan 1s181n kenar
kaybina neden olabilir.*?

Referans fotograflar dis rengindeki
iletisimde yiiksek oranda Onerilir. Dijital
fotograflar, renk tonu ve renk haritalariyla
birlikte laboratuar teknisyenine dnemli eklerdir
ve  kabul edilebilir  bir  restorasyon
olusturulmasinda yeterli baglantt olmalidir.
Dijital kameralar, goriintiilerin klinisyenden

teknisyene transferine izin verir.

Renk tonu bilgisini referans almanin en
iyi yolu rengi iletmekte renk tonu seritlerini
kullanmaktir.® Istikrarli bir renk tonu iletisimi
icin kamera, 151k ayarlari ve goriintli formati
her zaman sabit tutulmalidir.*

SONUC

Birgok faktor rengin algilanmasini
etkileyebilir. Giinlimiiz teknolojisiyle rengin
degerlendirilmesindeki subjektiflik

azaltilabilmis ve restorasyon renginde dogru
teshis kolaylagmistir. Miimkiin oldugunda hem
instrumental hem de gorsel renk eslestirilmesi
metodu kullanilmalidir; ¢linkli bunlar birbirini
tamamlamakta ve daha estetik
ulasilabilmektedir.
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ABSTRACT (074

Objective: The aim of this review is to analyze the
survival and clinical success rates of tooth or implant-
supported zirconia-based fixed restorations and to evaluate
the complications.

Material and Methods: In this review, studies involving
the survival- success rate and reported complications of
zirconia-based all-ceramic restoration, methods of
veneering porcelain to zirconia frameworks have been
discussed. Online search of the dental literature in
Pubmed, Cochrane Library and Science Direct from 2006-
2017 is performed with zirconia, zirconium-ceramic, fixed
partial prosthesis, single crowns, dental implant, all-
ceramic, complication, chipping, pressing or layering
tecnique, framework design and different combinations of
these keywords.

Results: As a result of the screening of publications, 381
researches have been considered appropriate to review
within the subject area. The articles which have less than
three years of follow-up, animal studies and case reports
were excluded and 14 articles were included in this review.

Conclusion: As a result of the investigation, more studies
are needed to evaluate the long-term and comprehensive
clinical trials with more patients number in zirconia-based
restorations in terms of technical, biological and esthetic
aspects.

Key words: yttria stabilized tetragonal zirconia, fixed
partial denture, clinical trial, complications, Computer-
Aided Design

Amag: Bu derlemenin amaci, dis destekli veya implant
destekli zirkonya esasl1 sabit restorasyonlarin sag kalim ve
klinik basar1 oranlarmi analiz etmek, komplikasyonlari

degerlendirmektir.

Gere¢ ve Yontem: Bu derlemede, zirkonya esasli tam
seramik restorasyonlarin sag kalim ve klinik basari
oranlari, bildirilen komplikasyonlar ve zirkonya alt yap1
lizerine  veneer seramigi  uygulanma  teknikleri
irdelenmistir. Pubmed, Cochrane Library ve Science
Direct’de 2006 ve 2017 yillar1 arasinda yapilan taramada;
zirkonya, zirkonyum-seramik, sabit bolimlii protezler,
kron, dental implant, tam seramik, komplikasyon, veneer
porseleninde kopma ve kirilma, presleme ya da
tabakalama teknigi, alt yapi tasarimi ve bu anahtar

kelimelerin farkli kombinasyonlari kullanilmigtir.

Bulgular: Tarama sonucu ulagilan 381 makale konu
kapsami dahilinde incelemeye uygun goriilmiistiir. Bu
makalelerden ii¢ yildan daha az takip siiresi olanlar,
hayvan ¢alismalar1 ve vaka raporlart degerlendirme dist

birakilarak 14 makale derlemeye dahil edilmistir.

Sonug: Yapilan inceleme sonucunda zirkonya esash
restorasyonlarda hasta sayisinin daha fazla oldugu uzun
donemli ve kapsaml: klinik ¢aligmalarin estetik, biyolojik

ve teknik agidan yapilmasi ongdriilmektedir.

Anahtar kelimeler: vyitria ile stabilize tetragonal
zirkonyum polikristali seramigi, sabit parsiyel protez,
klinik ¢aligma, komplikasyonlar, bilgisayar destekli

tasarim,

Mersin Universitesi Dis Hekimligi Fakiiltesi, Protetik Dis Tedavisi A.D., Mersin, Tiirkiye
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GIRiS

Metal-seramik restorasyonlar; memnuniyet verici
estetik Ozellikleri, yliksek basari oranlari, uzun
donem klinik c¢alismalarda basarili sonuglar
gOstermesi nedeniyle sabit protetik
restorasyonlarda yaygin olarak kullanilmaktadir.*
Hem dis hem de implant destekli restorasyonlarin

iretiminde  altin  standart olarak  kabul
edilmektedir? Metal alt yapi; protetik
restorasyonlar  i¢in  istenilen  dayamiklihigi

saglamakla birlikte; renginin koyu olmasi ve opak
oksitler nedeniyle dogal bir disin estetik
ozelliklerini taklit etmeyi zorlastirmaktadir.®
Artan estetik talepler ve biyouyumluluk
Ozellikleri nedeniyle sabit kron ve boliimli
protezlerin liretiminde tam seramiklerin kullanimi
giderek artig gostermektedir.*®

Tam seramik restorasyonlarin; miikemmel
estetik, renk stabilitesi, yiiksek aginma ve
kimyasal direnci, biyouyumlu olmasi®, marjin

uyumunun c¢ok iyi olmasi® ve bakteri
adezyonunu  artirmamasi’  gibi  olumlu
karakteristik ozellikleri bulunmaktadir.

Bununla birlikte, tam seramik sistemler, metal-
seramik sistemler ile Kkarsilastirildiginda
mekanik dayaniklilik 6zellikleri daha diistiktiir.®

Zirkonya esasli restorasyonlarin  klinik

basarisi ile ilgili ¢alismalarin ¢cogu dis destekli
sabit protezler iizerine yogunlagmaktadir.®!
Implant destekli tam seramik restorasyonlarla

ilgili calismalar kisith sayida bulunmaktadir.21213

Bu derlemenin amaci, dis destekli veya
destekli sabit
restorasyonlarin sag kalim ve klinik bagari

implant zitkonya  esaslh

oranlarin1 analiz etmek, meydana gelen
komplikasyonlar: tartigmaktir. Bununla birlikte
zirkonya alt yapi iizerine veneer seramigi
uygulama teknikleri ve alt yap1 tasarimini
inceleyerek esaslt

klinisyene  zirkonya

restorasyonlarin ne zaman ve nerede
kullaniminin uygun olduguna karar vermede

yardime1 olmaktir.

Tam seramik restorasyonlarin mekanik

dayammm artirmak i¢in farkli kor materyalleri
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kullamlmigtir.  Son zamanlarda yitrium ile
stabilize edilmis tetragonal zirkonya polikristalleri
(Y-TZP), CAD-CAM teknolojisi ile
iiretilmektedir.241° Zirkonya, kimyasal olarak bir
oksit ve teknolojik olarak seramik materyalidir.*
Camst bir matriks icermeyen polikristal bir
malzemedir.>!® Suda ¢dziinmez, toksik degildir,
bakteri tutulumu az, radyoopak ve korozyon
potansiyeli diigtiktiir.** Saf zirkonya polimorfik
bir materyaldir.!” Sicaklik degisimine bagh olarak
monoklinik (oda sicakligindan 1170°C ye kadar),
tetragonal (1170°C-2370°C) ve kiibik (2370°C-
ergime sicakligina kadar) olmak ftizere ti¢ farklh
kristal fazda bulunur.**

Oda sicakliginda monoklinik bir kristal
halinde bulunur, daha sonra sinterleme
degisiklikleri ile tetragonal ve kiibik kristal
halinde durumlara doniisiir. Her iki faz
durumunda da sogutuldugunda monoklinik faza
geri donecektir. Tetragonal fazdan monoklinik
faza donlisiimi kolaylagtiracak su/nem ve
mekanik iglemleri iceren polisaj uygulamalari
malzemeyi zayiflatabilmektedir.®

Zirkonyayr oda sicakliginda tetragonal
fazda  stabilize etmek igin  materyale
magnezyum, seryum, yitrium ve kalsiyum gibi
metal oksitler ilave edilmektedir.’®'" Yitrium
oksit (Y203) zirkonyanin stabilize edilmesinde
en cok kullanilan oksittir.® Yitrium oksit ile
kismen stabilize edilmis zirkonya ve yitrium ile
stabilize edilmis tetragonal polikristallerin her
ikisi de materyalin
artirmaktadir.® Y-TZP materyalinin biinyesinde
bir gatlak olustugunda, grenler enerjiyi emmekte

kirilma  toklugunu

ve bu enerji kristallerin tetragonal fazdan
monoklinik faza doniigiimiine neden
olmaktadir.’®  Tetragonal-monoklinik ~ faz

donilisiimii  esnasinda  zirkonyum tanelerinde
%4 artisi
olusmaktadir.)” Lokal sikistirma stres alanlari
catlagin daha fazla ilerlemesini engellemektedir.
Bu
mekanizmast

yaklagik oraninda bir hacim

(transformasyon)
adlandirilmaktadir.®
Zirkonya sertlestirme mekanizmast ozelligine
yiikksek  biikiilme

durum  sertlestirme

olarak

sahip olmast nedeniyle
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dayanim1 ve kirilma toklugu gibi fiziksel
ozellikler ile karakterize edilmektedir.®

Genel olarak dis hekimliginde kullanilan
ti¢ tip zirkonya igerikli seramik vardir. Bunlar
zirkonya ile gliclendirilmis cam infiltre aliimina
seramik (ZTA), Magnezyum katyonlu kismi
stabil zirkonya polikristali (Mg-PZT) ve %3
mol yitrium ilave edilmis tetragonal zirkonya
polikristali (Y-TZP) dir.t’

Y-TZP, faz-doniisiim sertlestirme
mekanizmasi nedeniyle 900-1200 MPa yiiksek
biikiilme dayammi ve 9-10 MPa/m%? kirilma
direnci
hekimligi uygulamalarinda zirkonya; kok-kanal
postlarindan, ortodontik braket, kron ve koprii
protezlerinde kor materyali, implant dayanaklari
ve hatta tam seramik implantlar olmak iizere

degerleri  gostermektedir.”*®*  Dis

genis bir kullanim alanina sahiptir.*

Zirkonya alt yapilar, CAD/CAM teknolojisi
kullanilarak  yar1 (pre-sinterize)
bloklarin yumusak iglenmesi (soft-machining)
veya tam sinterize bloklarin sert islenmesi (hard-
machining) olmak tiizere iki farkli teknik ile
iiretilebilmektedir.’®?° Yumusak islemede, kismi
sinterize ya da yesil bloklardan biiyiitiilmiis
boyutlarda alt yapr millenir? Daha sonra
normalden biiylik boyutta hazirlanan alt yapi

sinterize

sinterlenir. Boylece millenen alt yapi1 yaklasik
%25 oraninda biiziilmeye ugrayarak tam
dayanikli hale gelir.t” Bu sistemin materyalin
kirllmasi/kopmast  ve  aletlerin  agmmasi
olmaksizin kolay islenebilir olmasi gibi olumlu
ozelligi bulunmaktadir.?® Sert islemede ise,
yikksek yogunluga sahip (daha dayanikli ve
homojen) zirkonyum bloktan restorasyon esas
boyutunda  sekillendirilmektedir.  Bu tip
zirkonyum bloklara HIPed (hot isostatic pressed)
zirkonya da denilmektedir.” Bu sistemde
sinterleme sonrast biiziilme olmadig1 i¢in
iretilen alt yapilarin uyumu oldukca iyidir.
Bununla birlikte aletin asinmasi ve islemenin zor

olmasi gibi olumsuz dzellikleri bulunmaktadir.?!
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GEREC VE YONTEM

Zirkonya esasli restorasyonlar ile ilgili caligmalar
icin PubMed, Cochrane Library ve Science
Direct’de 2006 ve 2017 yillar1 arasinda tarama
yapildi. Yapilan taramada zirkonya, zirkonyum-
seramik, sabit boliimlii protezler, kron, dental
implant, tam seramik, komplikasyon, chipping,
presleme ya da tabakalama teknigi, alt yap1
tasarim1  ve bu anahtar kelimelerin farkh
kombinasyonlar1 degerlendirildi. Arastirmalarin
basliklar1 ve Ozetleri incelemelere dahil edilmek
iizere iki bagimsiz arastirmaci tarafindan tarama
gergeklestirildi. Tarama sonucu konuya iligkin
381 makaleye ulasildi. Konu kapsami dahilinde;
¢ yildan daha az takip siiresi olanlar, hayvan
caligmalar1 ve vaka raporlar degerlendirme dist
birakilarak 47 makale incelemeye uygun goriildii.
Incelenen yayinlarin; 5’i sistematik derleme, 2’si
derleme, 8’1 in vitro ve 32’1 in vivo ¢aligma idi. 32
in vivo calismanin ise, 19’u prospektif, 7’si
retrospektif, 6’s1 randomize (3’si prospektif-
kohort, 1’1 de retrospektif-kohort) calisma idi. In
vitro ¢aligmalar, zirkonya esasl restorasyonlarda
rapor edilen bazi problemleri elimine etmek igin
gergeklestirilen yaklagimlar (iiretim teknigi, alt
yap1 tasarimi) ve zirkonyanin mekanik davranisi
ile ilgili caligmalardir. Alt yapi tasarim ve {iretim
teknigi ile
bulunmadigindan zirkonyanin mekanik davranisi

ilgili  yeterli klinik c¢alisma
ile ilgili daha ayrintili bilgiye ulagmak icin

derlememize 8 invitro ¢alisma da eklenmistir.

Degerlendirilen 47 makaleden; 14 klinik
calisma konu kapsami dahilinde incelemeye
uygun goruldi.

BULGULAR VE TARTISMA

Zirkonya Esash Protetik Restorasyonlarda
Goriilen Komplikasyonlar

Genel olarak zirkonya destekli restorasyonlarda
biyolojik ve teknik olmak tizere iki tip Klinik
problem gdzlenmektedir.?? Ciiriik ve ayak disin
gibi
ilgilidir.

vitalitesinin ~ kaybi sorunlar  biyolojik
birlikte

retansiyon kaybi, veneer seramiginde goriilen

basarsizliklar ile Bununla

kopma ve kirilmalar ise, en sik goriilen teknik
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basarisizliklardir.?? Zirkonya esasli
restorasyonlarda meydana gelen komplikasyonlar
ve bunlarm goriilme sikligi ile ilgili gesitli
caligmalar mevcuttur (Tablo I).

Tablo |I. Zirkonya Destekli Sabit Restorasyonlarda Goriilen

Komplikasyonlar
Yazar/Yil

Komplikasyon

Goriilme sikhg
Sayist i

Gériilen Komplikasyon (v )

3 sekonder giiriik

Sailer* ve digerleri 1 ayak diste kirilma

7 1 retansiyon kaybi %15.2
(2006) 1 endodontik sorun
1 veneer materyalinde kopma
6 sekonder giiriik
2 ayak diste kirlma
Sailer® ve digerleri 1 alt yapida kinlma
(2007) 2 1 retansiyon kaybi %26.1
1 veneer seramiginde biiyiik kinlma
1 endodontik sorun
i )
“28(')';' ve Karlsson 1 1 retansiyon kaybt %5.2
Kontrol grubu:
3 biyolojik komplikasyon % 21
Wolfart' ve digerleri 13 3 teknik komplikasyon %13
(2009) Kantilever tasarim:
4 biyolojik komplikasyon %15
3 teknik komplikasyon %12
Beuer® ve digerleri 8 5 teknik komplikasyon %74
(2010) 3 biyolojik komplikasyon % 4.4
Tartaglia® ve digerleri 2 11 veneer porseleninde kirilma %2.4
(2011) 12 retansiyon kayb1 %2.6
Teknik komplikasyon
. o (veneer porseleninde biiyik ve kiigiik
é‘ogfz';’ ve Mutinelli 1 kopma/kirilma) bored
3 metal seramik
14 tam seramik
5 - . 1 biyolojik komplikasyon %5
(P;ATZZ) ve digerleri 3 (longitudinal kok kirigi)
2 veneer porseleninde kopma %10
12 teknik komplikasyon
4 alt yapt king (kor kirgr)
4 veneer seramiginde kirk
. - 4 iyon kaybr (giiriikle )
Rinke2! ve digerleri 19 6 biyolojik komplikasyon 0%19.1

(2013) 3 marjinal seconder giiiik
2 periodontal lezyon

1 kok king

1 nedeni bilinmeyen

% 23.4 (tek kron)

13 ye dig
Spies™ ve digerleri 11 (tek kron) % 6.2 (iig iiyeli

(2015) 1 (sabit képril)

12 veneer seramiginde ciddi kopma ve
Kirilmast (chipping) opri)
4 vencer seramiginde kopma % 14.8
Solé-Ruiz? ve digerleri 9 2 simantasyon basarisizligt %7.4
(2015) 2 sekonder giiriik %7.4
1 endodontik tedavi %3.7
5 veneer porseleninde kiigik kopma

12 7 veneer porseleninde biiyiik kirilma ve
kopma

8 teknik komplikasyon

3 metal-seramik (chipping)

5 tam seramik (chipping)

1 biyolojik komplikasyon

(Metal. il lezyon)

Teknik komplikasyon (chipping)

9 2 (ZTA/ In-Ceram Zirconia)

7 (Y-TZP/Denzir)

%13.8
%19.4

Naenni** ve digerleri
(2015)

Nicolaisen® ve digerleri

(2016) 9 %25

%3

%18
%69

Larsson®* ve digerleri
(2016)

(Y-TZP: Yitrium ile stabilize edilmis tetragonal zirkonya
polikristalleri, ZTA: Zirkonya ile sertlestirilmis aliimina
seramikler)

Biyolojik komplikasyonlar

Dis destekli restorasyonlarda goriilen biyolojik
komplikasyonlar; ayak disin vitalite kaybi,
dental ¢iiriik ve tekrarlayan periodontitis nedeni
ile restorasyonun kaybidir. Implant destekli
restorasyonlarda goriilen
komplikasyonlar ise,
komplikasyonlar1 ve peri-implantitis’dir.

biyolojik

yumusak  doku

Nicolaisen® ve digerleri iig iiyeli posterior
metal-seramik ve zirkonya esasli tam seramik
restorasyonlarin 3 yillik klinik sonuglarini
her iki
restorasyon grubunda da %100 oraninda yiiksek

karsilastirdiklar1  klinik g¢aligmada;
bir sag kalim orani elde edildigi bildirilmistir.
Basar oranlari ise, metal-seramik ve zirkonya
esaslt tam seramik restorasyonlarda sirasiyla
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%76 ve %71 olarak bulunmustur. Her iki
restorasyon grubunda en sik  goriilen
komplikasyonun veneer porseleninde kopma
oldugu ve ayrica biyolojik komplikasyon
goriilme oranmnin ise, oldugu (1
radyografik apikal lezyon) belirtilmistir.
Biyolojik komplikasyon goriilme sikliginin az
olmasinin nedeni kat1 kuralli ve uygun vaka
se¢imi olarak ongoriilmiistiir.®

nadir

Teknik komplikasyonlar

Dis destekli restorasyonlarda goriilen teknik
komplikasyonlar retansiyon kaybi, alt yapi
kirig1 ve veneer porseleninde goriilen kopma ve
kirilmalardir.? Bununla birlikte implant iistii
restorasyonlarda goriilen komplikasyonlar ise,
veneer materyal kirigi, alt yap1 kirigi, dayanak
ya da okluzal vida gevsemesi, retansiyon
kaybidir.?* Implant, dayanak ve okluzal vida
kirigi gibi pargalarin  kirigr nadir goriilen
komplikasyonlardir.®

Zirkonya esasli tam seramik sabit
restorasyonlarda en sik karsilagilan
problemlerden birisi veneer porseleninde

goriilen kopma ve kirilmadir.>?% Kor (alt yap1)

ve veneer materyalinin 1sisal genlesme

katsayisindaki farkliliklar nedeniyle olusan

reziduel gerilim, veneer seramiginin kor
materyalini 1slatabilirliginin  diisiik olmasi,
porselen firmlamasindan kaynaklanan

sikistirma, veneer ve kor materyalinin 1sitma ve
soguma islemlerinde uygulanan protokol, 1sisal
degisiklikler ya da uygulanan kuvvetler
nedeniyle kor-porselen veneer materyalinin ara
yiiziinde olusan zirkonyum di oksitin kristal faz
doniigiimii, iiretim esnasinda olusan dogal
defektler,
teknigi

veneer seramiginin uygulanma

(tabakalama/enjeksiyon),  veneer
seramiginin yetersiz kalinlig1 ve okluzal travma
gibi baz1 faktorler chipping goriilme sikligim
etkilemektedir.® Bununla birlikte veneer
seramiginin esit kalinlikta olmasini saglayacak
ideal bir bosluga olanak veren alt yap1 tasarimi
da veneer seramigindeki kopma ya da kirilma

riski ile ilgili klinik bir faktordiir.™
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Heintze ve Rousson® zirkonya esasli
restorasyonlarda goriilen veneer porselenindeki
kopma ya da kirilmalari; restorasyonun tamir
gerektirmesine ve ciddiyetine gore {i¢ seviyede
siniflandirmiglardir:

Seviye 1: kiiclik yiizey kopmasi, restorasyon
ylizeyi parlatma ile tedavi edilebilir

Seviye 2: orta derecede ylizey kopmasi, rezin
kompozit tamir sistemi kullanilarak tedavi
edilebilir

Seviye 3: zirkonyum alt yapinin agiga ¢ikmasina

neden olan siddetli veneer seramik kopmasi,
hasar gbrmiis protezin degistirilmesi gerekir.

Heintze ve
Raigrodski?’
restorasyonlarda en

Rousson®,  Sola-Ruiz?,
zirkonya sabit
stk goriilen veneer
porseleni kopmasinin (chipping) seviye 1 ve

esash

2’de oldugunu ve restorasyon basarisizli§ini
icermedigini belirtmislerdir.

Veneer porseleninde goriilen kopma
oranini azaltmak i¢in alt yapinin (kor) anatomik
porselen esnasinda

tasarimi, firmlamasi

uygulanan  yavas sogutma ve  isitma
teknigi ile

veneerleme islemi yerine lityum di silikat ya da

protokollleri ve tabakalama
preslenebilen porselen kullanimi gibi girisimler
uygulanmaktadir.??® Diger bir yaklasim da
sadece estetik olarak gerekli olan yerlerde

zirkonyanin minimal porselen ile
veneerlenmesi ya da monolitik zirkonya
materyallerinin ~ kullanilmas1  ile  veneer
porselenin kirilmasinin énlenmesidir.?®
Zirkonya alt yapt nadiren hasar
gormektedir.?! Alt yapt kinigi in vivo olarak
yapilan  birka¢ klinik c¢alismada rapor
edilmistir. % Sailer® ve  digerleri’nin

yaptiklari 5 yillik prospektif ¢aligmada 3-5 iiyeli
posterior zirkonya esasli sabit restorasyonlarda
38 ay klinik kullanim sonrasinda travmaya bagl
5- tiyeli zirkonya alt yapida kirik oldugu
bildirilmistir. Zirkonya alt yapida goriilen
kirigin konnektor bolgesinde birinci molar ile
ikinci premolar arasindaki gévdede olustugu ve
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5 yillik takip sonrasi alt yap1 basar1 oraninin
%97.8 oldugu belirtilmisgtir.?°

Rinke® ve digerleri 3-4 iiyeli posterior
zirkonya esasli sabit restorasyonlarin ortalama
7 wyillik siire sonrasinda degerlendirdikleri
prospektif calismada; restorasyonun
yenilenmesini gerektiren 4 adet alt yap1 kirig
oldugunu tespit etmislerdir. Alt yap1 basari
oraninin %93.8 oldugu sonucuna ulagsmislardir.

Posterior bolgede alt yap1 kirigi, yumusak
milleme  teknigi ile  yapilmigs  sabit
restorasyonlarda kisa ve orta siireli klinik
calismalarda %8 kirilma orani ile nadir olarak
goriildiigii bildirilmigtir.>1730

Al-Amleh” ve digerlerinin yaptiklari bir
derlemede, sert milleme (hard-milled) teknigi
ile dretilmis sicak izostatik presleme (HIP)
zirkonya alt yap1 toklugu (dayanikliligi)
nedeniyle HIP zirkonya ile desteklenen
restorasyonlarda kirtk goriilmedigi sonucuna
varmiglardir.

Zirkonya esash restorasyonlar, metal-
seramik restorasyonlar ile Karsilastirildiginda
iki 6nemli dezavantaja sahiptir.}” Bunlardan biri
klinik olarak chipping kirllmalar1 olarak
belirtilen veneer porselenindeki kirilma ve
kopmalardir.?® Digeri ise, su varliginda
zirkonyanin dogal olarak yapisinda meydana
gelen yaglanma problemidir.)” Bu yaslanma,
aynt zamanda diisiik sicaklik bozulmasi
(degradasyonu) olarak da bilinmektedir. Nemli
ortamlarda ve diisiik sicakliklarda (150-400 °C)
zirkonya gren yapilarimin tetragonal fazdan
daha stabil olan monoklinik faza doniismesidir?.
Zirkonya kristallerinin bu faz doniisiimii
(tetragonal — monoklinik) mekanik 6zelliklerin
zayiflamasina neden olan kristal hacminde
artisla (%4-5) sonuglamr.?® Bu durum zirkonya
alt yapilarda makro ve mikro c¢atlaklarin

olusmas gibi bagarisizliklara neden olabilir.t’

Zirkonya esasli restorasyonlar; dis ya da
implant destekli olarak hem kron hem de koprii
protezlerinde  kullanilabilmektedir.’*?  Tam
seramik restorasyonlarda sag kalim oraninin 2
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ile 5 yil klinik kullanim sonras1 %88 ile %100
aynt zamanda 5-15 yil klinik kullanim
sonrasinda ise, %97 olarak bildirilmistir.?*

Pjetursson®  ve digerleri  yaptiklar
sistematik derlemede; bes yillik takip siireci
sonrasinda restrasyonlarin sag kalim oranlari
konvansiyonel dis destekli sabit protezlerde
%93.8, kantilever sabit protezlerde %91.4,
sadece implant destekli sabit protezlerde %95.2,
hem dis hem de implant destekli protezlerde
%95.5, implant destekli tek kronlarda ise,
%94.5 olarak rapor edilmistir. 10 yillik takip
siireci sonrasi ise, sag kalim oranlarinin
konvansiyonel dis destekli sabit protezlerde
%89.2, kantilever sabit protezlerde %80.3,
implant destekli sabit protezlerde %86.7, hem
dis hem de implant destekli sabit protezlerde
%77.8, implant destekli tek kronlarda %89.4’e
diismesi tahmin edilmistir. Yiiksek sag kalim
oranlar1 gézlenmesine karsilik implant destekli
sabit protezlerde 5 yillik takip siiresi sonrasinda
%38.7, konvansiyonel dis destekli sabit
protezlerde %15.7 ve kantilever sabit
protezlerde %20.6 oraninda komplikasyon
bildirilmistir. Konvansiyonel dis destekli sabit
protezlerde seramik kirigi ya da kopmast
komplikasyonu (%2.9), tamamen implant
destekli restorasyonlarla (%8.8)
karsilagtirlldiginda istatistiksel olarak anlamli
derecede daha diisik bulunmustur. En sik
goriilen teknik komplikasyonlarin  veneer
materyalinde kirilma (seramik kirilmasi ya da
kopmasi), dayanak ya da vida gevsemesi ve
retansiyon kaybi oldugu belirtilmistir.

Zirkonya esasli protetik restorasyonlar ile
ilgili kisa ve uzun dénem klinik performanslar
ve sag kalim oranlarini iceren bir¢ok caligsma
bulunmaktadir (Tablo II).
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Tablo Il. Zirkonya Destekli Sabit Restorasyonlarm Klinik
Performansi

.

Materya eso 95| praek oy Vener | mateyaine |

AAAAAAAAA

‘‘‘‘‘‘‘ 3 5542862

z 0 94148 e85
Presteme: 440
Tabakalama: %20

5625 %5100

Y-TZP: %60
ZTA 18 o100

(Y-TZP: Yitrium ile stabilize edilmis tetragonal zirkonya
polikristalleri, ZTA: Zirkonya ile sertlestirilmis aliimina
seramikler)

Zirkonya esasli restorasyonlar ile ilgili
yapilan klinik ¢aligmalarda restorasyonlarin
degerlendirilmesinde; modifiye Kaliforniya Dis
hekimligi Birligi (CDA) kalite degerlendirme
sistemit21%%! ya da modifiye edilmis Birlesik
Devletler Halk Sagligi Hizmeti (USPHS)

kriterleri kullanilmgtir,”1% 3234

Restorasyonlar; klinik olarak modifiye
Kaliforniya Dis hekimligi Birligi (CDA) kalite
degerlendirme sistemine gdére mikemmel,
kabul edilebilir, diizeltilebilir ve kabul edilemez
olarak skorlandirilir.3* (Tablo 111)

Tablo I1l. Modifiye Kaliforniya Dis Hekimligi Birligi Kalite
Degerlendirme Sistemine gore Yiizey Siiflandiriimasi

Restorasyonun yiizeyi diizgiin

Mikemmel Komsu dokularda irritasyon yok

Restorasyonun yiizeyi hafif piiriizlii ya da gukurlu

Kabul edilebilir Parlatilabilir fakat gerekli degil

Yiizey diizensizligi veya fonksiyonel anatomiyi degistirmeyen parcalanmalar,
kopmalar
Parlatilabilir

Diizeltilebilir

Kirik, parlatma ile diizeltilemez
Anatomik form, fonksiyonel olarak yetersiz
(okluzal veya aproksimal kontak kaybi gibi)

Kabul edilemez

Birlesik Devletler Halk Sagligi Hizmeti
(USPHS) kriterlerine gore; alt yap1 kirigi, veneer
seramik materyalinde kopma/kirilma, okliizal
biitiinliik ve
restorasyonlarin konturlar1 olmak {izere bes

pliriizliiliik, marjinal

parametre degerlendirilmektedir.
Restorasyonda problem olmadigi zaman Alfa
(A), kiiciik fakat klinik olarak kabul edilebilir bir
defekt mevcut ise Bravo (B), defekt klinik olarak
kabul edilemez bir seviyeye ulasmissa Charlie

(C) ve defekt nedeniyle restorasyonun
yenilenmesi  gerekiyorsa Delta (D) olarak
skorlandirma  yapilmaktadir™® (Tablo  1V).

Restorasyonda C veya D skoru yok ise basarili,
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C skoru olanlarda restorasyon sag kalmis
durumda ve D skoru var ise restorasyon basarisiz
olmustur.*

Tablo IV. Birlesmis Milletler Halk Sagligi Hizmeti Kriterleri
(USPHS kriterleri)

Alfa (A) Bravo (B) Charlie (C) Delta (D)

Alt yapi (kor) kirigi | Yok Var

Veneer Kopma/kirima var | Kopma ya da
materyalinde Yok kirilma alt yapiya
kirilma uzaniyor

Yeni restorasyon

Parlatilmas gerekli

miimkiin

Restorasyonda veya | Restorasyon veya
karsit diste asinma | karsit diste asinma
yok <2mm

Restorasyon veya
karsit diste asinma
>2mm

Yeni restorasyon

Okliizal asinma gerekli

Sond dis ile
restorasyon
arasindaki araliga
takilmasi, dentin ve
sementin agiga
cikmast

Sondun hafif
takilmast, Aralik
gozlenmemesi

Sondun

Yeni restorasyon
takilmamast i

Marjinal biitiinliik gerekli

. Hafif derecede
Ideal anatomik - ;
sekilli /k\;m yla daaz
Proksimal kontak onturlu

il Zayif proksimal
Y kontakt

Cok fazla asin ya
da az konturlu
Proksimal
kontaktlar agik

Yeni restorasyon

Anatomik form gerekli

Roediger* ve digerleri yaptiklari prospektif
calismada en fazla yan yana iki komsu dis
eksikligi olan 75 hasta, 99 zirkonya esasl
edildigi ve bu
restorasyonlarin 4 yillik (ortalama 50 ay) klinik
takip sonrasi sag kalim ve basart oranini
degerlendirmislerdir.
(Cercon; Degudent), alt yap1 ile uyumlu olan
seramik materyali [(termal ekspansiyon
katsayis1 (TEC): 8.5 um/mK)] ve Cercon
CeramS (TEC: 9.5 um/mK) kullanilarak

restorasyon ile tedavi

Zirkonya alt yapilar

tabakalama teknigi ile veneerlemislerdir.
Restorasyonlar 6 aylik araliklarla
degerlendirmislerdir. 48 ay takip siiresi

sonrasinda sag kalim oran1 %94 olarak
bildirmislerdir. 4 teknik komplikasyon ve 3
biyolojik komplikasyon nedeni ile
restorasyonda  kayip  izlemislerdir. 13
restorasyonda parlatma iglemi gerektiren veneer
porseleninde kopma (%13), 6 retansiyon kaybi
(yeniden simantasyon gerektiren), 3 ciiriik
lezyonu ve 1 vitalite kayb1 (endodontik tedavi
gerektiren) goriildigiinii belirtmislerdir. Basar1
oranlar1 ise, deney grubunda %91.6 ve Ceram-
S grubunda ise, %88 bulunmus olup iki veneer
materyali arasinda istatistiksel olarak anlamli
fark gozlememislerdir.

Schwarz®*  ve
retrospektif calismada implant destekli tam
seramik ve metal-seramik tek kronlarda goriilen
veneer porseleninde kopma (chipping) oranini
karsilastirmiglardir. 153 hastada (%51.7 erkek,
yas ortalamasi: 55) 232 adet simante implant

digerleri  yaptiklar
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destekli tek kron tedavisi yapmuslardir. 179
kronda metal alt yap1 (altin alasimi) ve 53
kronda ise, tam seramik (zirkonya alt
yap1/Cercon, Degudent- cam seramik veneer
materyali) kullamilmistir. 5.8 yillik izleme
periyodu esnasinda tam seramik kronlarda
%24.5 oraninda ve metal-seramik kronlarda ise,
%29.5 oraninda veneer porseleninde kopma
rapor etmiglerdir. Abutment vida gevsemesi ve
kron kirig1 komplikasyonlarinin olmadigin
belirtmiglerdir. Zirkonya esasli tam seramik
restorasyonlarda sag kalim oraninin %86.8 ve

metal-seramik restorasyonlarda ise, 998.3
oldugunu bildirmislerdir.
Nejatidanesh! ve digerleri yaptiklari

retrospektif caligmada implant ve dis destekli
zitkonyum esasl tek kronlarin 7 yillik klinik
sonuglarin1 degerlendirmislerdir. 261 hastada
ya dis (324) ya da implant (232) destekli olarak
tedavisi gerceklestirilen 556 tek kron 3-7 yillik
takip (ortalama
gozlem siiresi: dis destekli kronlarda 60.70 ay
ve implant destekli kronlarda 59.20 ay)
Kaliforniya Dishekimligi Birligi (CDA) kalite
degerlendirme sistemi, restorasyonlarin Ve
Gorsel analog skalalar1 (VAS) ise, hasta ve
hekim memnuniyetinin degerlendirilmesinde
kullanmiglardir. Yumusak doku durumlari; plak

siiresince  incelemislerdir

ve gingival indeks skorlari, sondlamada kanama
ve cep derinlikleri gibi parametreler kullanarak
degerlendirmislerdir. Implant ve dis destekli
kronlarda 5 yillik Kaplan-Meier sag kalim
oranlari sirastyla 98.3 ve 97.3 oldugu, kronlarin
bir¢ogunda CDA oranlarinin miikemmel ya da
kabul edilebilir (%99.5) diizeyde oldugu
sonucuna ulasmuslardir. Veneer porseleninde
kopma (3), implant kayb1 (1) ve dis ¢ekimi (5)
gibi basarisizliklar kronlarin yenilenmesini
gerektirmistir. Hem hasta hem de klinisyen i¢in
VAS skorlar1 yliksek bulunmus olup ayrica
yumusak doku parametreleri de restorasyonlar
kontrol disler ile karsilagtirildiginda istatistiksel
olarak anlamli bir fark olmadig: bildirilmistir.*

Implant destekli ¢ok {iiyeli zirkonyum
esasli restorasyonlar (%10-40), dis destekli ¢ok
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iyeli zirkonyum esash
karsilastirildiginda; veneer porseleninde daha
yiiksek oranda kirilma (chipping) gozlendigi

rapor edilmistir.?2 Bu sonug dental implantlarin

restorasyonlar ile

etrafindaki periodontal ligamentin olmamas1 ve
streslerin  direkt olarak kemige
iletilmesi ile ilgili olabilececegi bildirilmistir.?

okluzal

Zirkonya alt yapt tasaruimina iliskin mekanik
komplikasyonlar

Alt yap1 (kor) tasarimi, tam seramik sabit
yik tasima  kapasitesi
sebebiyle ¢ok onemli bir faktordiir®. Tam
seramik sabit restorasyonlarda ideal zirkonya
alt yap1 tasariminin arastirildigi birkag ¢aligma
gerceklestirilmistir.®%°  ideal kor yapisi
tasarimi; minimum 0,7 mm kalinliginda olan,
diizgiin  ve

restorasyonlarin

yuvarlak, anatomik olarak
sekillendirilmig, 0.8-2.0 mm esit kalinlikta
veneer materyaline izin veren ve destekleyen bir

yapida olmasi gerektigi bilinmektedir.%

Klinik ¢alismalarda kullanilan zirkonya alt
yapt ve veneer seramik materyali, konnektor
boyutlart ve hangi veneerleme tekniginin
kullanildigina iliskin mevcut ¢aligmalar tablo
V’de yer almaktadir.

Tablo V. Zirkonya Destekli Restorasyonlarda Zirkonya-Seramik
Sistemler ve Veneer Seramiginin Uygulanma Teknigine Iliskin
Caligmalar

Veneer Seramiginin Uygulanma

Yazar / Yil Zirkonya-Seramik Sistemler Teknigi

Sailer* ve digerleri
(2006)

A: Direkt seramik isleme.

= abakalama teknigi
V: Yeni bir veneer seramik Tabakalama teknigi

Sailer™ ve digerleri A: Cercon
(2007) V: Yeni bir veneer seramigi

Tabakalama teknigi

Molin ve Karlsson'*

(B 1PS Empress

A: Cercon
V: CerconCeram$ Konnektr: 9 mm?
Cercon Ceram Express

Wolfart® ve digerleri
(2009)

Beuer? v
(2010)
Tartaglia? ve digerleri A: Zirite

(2011) V: CZR Noritake Kizai

'A: IPS e.max ZirCAD
V: IPS e.max Ceram

Vigolo ve Mutinelli®® Procera ki
(2012) Tabakalama teknigi

NobelRondo Zirconia

Pelaez’ ve digerleri A Lava

V: Lava Ceram

Tabakalama teknigi

‘A: Cercon Base

V: Cercon Ceram-$

A: Procera

V: NobelRondo Zirconia

Tabakalar

A:IPS e.max ZIrCAD.
V:IPSemax  ZirPress Tabakalama/Presleme teknigi
(2015)

IPS e.max Ceram

ABeCe CAD_Zircon+, BEGO

Nicolaisen® ve digerleri (2016) Tabakalama teknigi

V:VITAVM 9
‘A Denzir
In-Ceram Zirconia

V: Esprident TriCeram
Vitadur-alpha

Larsson® ve digerleri (2016) Tabakalama teknigi

(A: Alt yap1 V: Veneer Seramigi)

Bu caligmalarda, zirkonya alt yapilarin en
az 0.5 mm- 0.7 mm kalinliginda dizayn edildigi
ve alt yapi
cogunlukla 9 mm? ile 16 mm? arasinda degistigi
bildirilmistir.>?" 5 {iyeli zirkonya alt yapilarda

konnektorlerinin  boyutlarinin

ise, konnektor alaninin klinik yiiklemelere karst
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koyabilmesi igin en az 11 mm? olmas1 gerektigi
belirtilmistir.?

Ortorp® ve digerleri yaptiklari retrospektif
calismada zirkonya esash tek kronlarin 5 yillik
klinik performansini ve sag kalim oranini
degerlendirmislerdir. EKim 2004- Kasim 2005
tarihleri arasinda Ozel bir klinikte yapilan
zirkonya esasli tam seramik kron restorasyonlar
calismaya dahil edilmistir. Klinik verilerden
162 hasta ve 205 kron hakkinda bilgi edinilerek
kronlarin birgogunun (%78), premolar-molar
bolgesinde minimum 0.5 mm kalinliginda,
anatomik formda zirkonya korlar1 (Procera
Zirconia/Nobel Biocare) tasarlamak i¢in CAD
(bilgisayar destekli tasarim) teknik kullanildig
rapor edilmistir. Bu kor yapt ayni zamanda
uygun kalinlikta (1.0-2.0 mm) veneer seramigi
elde edilmesini sagladigr bildirilmistir. 126
hasta ve 143 kronda herhangi bir komplikasyon
bildirilmemistir. Ayak disin ¢ekimi (%?3),
retansiyon kayb1 (%7), endodontik tedavi
gereksinimi (%4) ve veneer porselen kirilmasi
(%3) yaygin goriilen komplikasyonlar olarak
belirtilmistir. 5 yillik kiimiilatif sag kalim orani
%88.8 oraninda bulunmus olup zirkonya esasl
kronlarin posterior bolgede kullanilmasinin
alternatif bir tedavi sekli olabilecegi sonucunu
ortaya koymuslardir.

Ferrari®® ve digerleri yaptiklari galismada,
CAD/CAM ile iretilmis ii¢c farkli alt yapi
tasariminin zirkonyum esaslt kronlarin kirilma
direncine olan etkisini degerlendirmislerdir.
Cekilmis 30 adet maksiller premolar disler ii¢
alt gruba ayrilmig ve chamfer preparasyon (2.0
mm okluzal ve 1.5 mm aksiyel rediiksiyon)
Dayanak  dis
reprodiiksiyonu (diiz tasarim), metal-seramik

uygulanmstir. hatlarin
restorasyonlara benzer sekilde mum sablon ve
porselen veneerleme kalinliginin esit seviyede
olmasin1 saglayan anatomik tasarim olmak
tizere ii¢ farkli zirkonya alt yapi tasarimi
Porselen  veneerlenmesi
isleminde; 1s1 ve basingla tabakalama teknigi
(Initial Zr, GC) kullanilmistir. Kronlar, self-
adeziv rezin siman (G-Cem, GC) ile simante

olusturmuslardir.



Zirkonya Esasli Tam Seramik Restorasyonlarda Gériilen Komplikasyonlar

edilmistir. 37 °C’de 24 saat suda bekletildikten
sonra {iniversal test aleti (kafa hizt 1 mm)
kullanilarak digin uzun eksenine paralel ve
uygulanan kuvvet santral fossaya gelecek
sekilde kron restorasyonlu dise yiikleme
yapmiglardir. Kirilma anindaki yiik Newton
olarak kayit edilmistir. Anatomik forma uygun
olarak tasarlanmig zirkonya alt yapilar (1721,6
N); diiz tasarim (1179,5 N) ve metal-seramik
restorasyona benzer sekilde yapilmis olup
mumla isleme (wax-up) (1004,6 N) tasarimlari
ile karsilastirildiginda ise, daha yiiksek kirtlma
direnci gosterdigi sonucuna ulagmislardir.

Broseghini®® ve digerleri
calismada 96 zirkonya esash (tek/gok liyeli) dis
ve implant destekli restorasyonlarda veneer
porseleninde kopma (chipping) 6nlemek icin
estetik  fonksiyonel alanlarin  korunmasi
konsepti ile bir zirkonya alt yapi tasarimi
kullanmislardir. Calismada zirkonya alt yap,
anterior dislerin insizal kenarlarini ve posterior
dislerde aksiyel yiizeylerin etrafinda ve tiiberkiil
tepesinde veneer destekleyecek
sekilde tasarlanmistir. Bu bolgelerde olusan
oblik  gerilme kuvvetlerinin seramik
materyalinde kopma ve kirilma riskine neden
oldugu ifade edilmistir. Destekleyici zirkonya
alanlar1, estetik seramige uygulanmig oblik

yaptiklari

seramigini

gerilim kuvvetlerini sikistirma kuvvetlerine
dontstiirerek veneer seramiginin bu kuvvetlere
daha iyi dayanabilecegini ongdrmiislerdir. Bu
12-18
sonrasinda sadece bir implant dayanaginda

calismada ay klinik takip siiresi
(maksiller sol lateral kesici) kii¢iik boyutlarda
porselen seramiginde kopma (mindr chipping)
izlemislerdir. Kopma gozlenen seramik
bolgesini polisajlayarak bu problemi tatmin
edici bir sekilde giderdiklerini belirtmiglerdir.
Simantasyon ve iliskin
komplikasyonlar

baglanmaya

Yiksek biikiilme dayanimima sahip olmasi
nedeniyle  zirkonya, bir
uygulamasina gerek olmadan metal-seramik
restorasyonlarda
yontemlerle

herhangi islem

gibi  geleneksel
edilebilmektedir'’.

oldugu
simante
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Bununla birlikte zirkonya materyalinin mikro
camsi faz ya da
nedeniyle  asit
yapilmamalidir.*!

silikanin
uygulama

yapisinda
bulunmamas1

Zirkonya esasl restorasyonlar ile ilgili
yapilan klinik c¢alismalarda; ¢inko fosfat
siman'*® cam iyonomer siman®??4?  rezin
modifiye cam iyonomer siman®% ve rezin

siman>11:283444  gjpj farkli simanlar
kullanilmstir.
Zirkonya esaslt restorasyonlarin

simantasyonuna iliskin 13 klinik c¢aligmanin
7’sinde retansiyon kaybi rapor edilmistir (Tablo
VI). Rezin siman (Variolink) ile simante
edilmis dort iiyeli sabit restorasyonda 33,3 ay #,
cam iyonomer siman (Ketac Cem) ile simante
edilmis anterior ii¢ liyeli sabit restorasyonda 31
ay *? klinik kullamim sonrasi retansiyon kaybi
bildirilirken; rezin siman (Panavia F) ile
simante edilmis ii¢ iiyeli sabit restorasyonda 12
ay™, rezin siman (Multilink) ile simante edilmis
4- iiyeli ve 6- iiyeli iki sabit restorasyonda
sirastyla 7 ay ve 6 ay klinik kullanim sonrasi

retansiyon kayb1 bildirilmistir.?®
Tablo VI. Zirkonya Esash Restorasyonlarda Kullanilan
Yapistirict Siman Sistemlerine iliskin Calismalar

Zirkonya

Yazar/Yil | Calisma Tipi Marka siman Retansiyon kaybt

Tipi
e Non-HiPed
Prospektif

Sal Rezin siman
Cercon zirkonya | (Variolink/
Panavia TC)

Cinko fosfat siman (De

digerleri (yumusak 1 Variolink 3332y
(2008) milleme)

Molin ve
Prospektif HiPed Denzir Trey Zinc)
nnnnnnnnn

(Panavia F)

Karlssont
(2008)

1 Panavia F 122y

Prospektif NonHiped | Cercongiase | Cem VOIomer S 2 ey

emax
Cam iyonomer siman

1S
Non-HIPed | ZirCAD (Ketac Cem Aplicap)

Prospektif
(2010)

Tartaglia? ve
digerleri

Cam iyonomer siman

Non-HiPed | Zirite (Ketac, 3M ESPE)

i Prospektif
(2011)

v SMESPE | oy yonomer siman
(Ketac-Cem, 3M ESPE) -
Rezin siman
(Rely X Unicem, 3M 0
ESPE)

Mutinelli® | Prospektif Non-HiPed
(2012) Biocare

Non-Hiped | Lave: 3M ESPE

Prospektif

Prospektif Non-Hiped | CerconBase

aaaaaaaaaa

Procera: Nobel

Prospekif Cam iyonomer siman
Kohort Non-HIPed | giocare (Ketac-Cem, 3M ESPE) -
I Rezin siman
Lava: 3M ESPE | (Mulilink, Ivoclar 2 672y
Vivadent

Prospektif Non-Hiped

Randomize 1PS e.max

(rastgele Non-HIPed | ZICAD Rezin siman
segilmis)

(Panavia, Kuraray) -

dige
(2015)

Rezin modifiye
cis

(Ketac, Cem Plus, -
3m

Randomize B
(rastgele Non-HlPed | >

Nicolaisen?
ve digerle
(2016) segilmis)

eCe CAD
\\\\\\ . BEGO

Larsson™ ve | Randomize

(rastgele HiPed Denzir, Decim
segilmis)

Gin .
digerleri
(2016) (Ce )

(HIPed: sicak izostatik preslenen zirkonya; CIS: Cam Iyonomer
Siman)
Wolfart'® ve digerleri cam iyonomer siman

(Ketac Cem maxicap) ile zirkonya esash

restorasyonlar1  simante  ettikleri  klinik
calismalarinda her iki tarafinda da ayak dis
bulunan sabit protez tasariminda (sonlu

abutment tasarimi); bir hastada 1 ay klinik
kullanim sonrasi retansiyon kaybi meydana
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geldigi ve restorasyonun yeniden simante
edildigi belirtilmistir. Bununla birlikte distal
govdeli kantilever tasarim yapilmis post-core
tedavili diste ise 18 ay klinik kullanim sonrast
retansiyon kaybi izlendigi ve restorasyonun
yeniden simante edilemedigi bildirilmistir.

Rinkle*® ve digerleri ¢inko fosfat siman ile
zirkonya esasli restorasyonlari simante ettikleri
klinik ¢aligmalarinda; 11-55 ay (ortalama
29.2+14.8 ay) klinik kullanim sonrasi goriilen
11 retansiyon kaybinin 4’iiniin yeniden simante
edilemedigi  (ilerleyen  sekonder  ciiriik
nedeniyle), 7’sinin ise, adeziv siman ile tekrar
simante edildigi ve retansiyon kaybinin daha
cok mandibuladaki restorasyonlarda izlendigi
belirtilmistir. Bu c¢alismada retansiyon kaybi
oraninin yiiksek olmasinin nedeninin, CAD
sistemin erken agsamada kullanimu ile birlikte alt
yapilarin internal uyumunun azalmasi ve ayrica
geleneksel ¢inko fosfat simanin kullanimu ile
ilgili olabilecegi bildirilmisgtir.*

Shi? ve digerlerinin yaptiklar1 retrospektif
kohort caligmada; 221 iig iiyeli sabit protez iki
implant ve diger 58 sabit protez ii¢ implant
destekli olarak hastalarin tedavileri (127
zirkonya 152 metal destekli)
gerceklestirilmistir. 8 yillik takip siiresince

esasli ve

retansiyon kaybi basarisizligmin (11 zirkonya
esasli, 8 metal destekli) tamamu iki implant
destekli protezlerde gdzlenmistir. Bu durum {i¢
implant Ustii zirkonya esasli ve metal destekli
sabit protezlerde, simante edilen alanin artmasi
ile aciklanabilecegi bildirilmistir.

Zirkonya beyaz opak bir renge sahiptir. Bu
nedenle daha translusent bir veneer porseleni ile
maskelenmesi gerekmektedir.”  Giiniimiizde
zirkonya alt yapmin veneer porseleni ile
kaplanmasinda tabakalama teknigi ve presleme
teknigi kullanilmaktadir?. Veneer seramikler
zirkonya alt yapmnin (kor) iizerine genellikle
tabakalama teknigi yontemiyle yapilandirilir.?®
Tabakalama tekniginde porselen tozu zirkonya
alt yap1 lzerine firinlama isleminden &nce
uygulanir.?* Tabakalama teknigi estetik agidan
istiindiir. Bununla birlikte istenilen sekil ve
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rengi Uretmek icin birka¢ kez firinlanma
isleminin yapilmas1 gerekmektedir.?

Son zamanlarda zirkonya alt yap1 {izerine
veneer seramiginin 1s1 ile preslenmesi teknigi,
zitkonya alt yapilarmin veneer seramigi ile
kaplanmasi i¢in kullanilan yeni ve gelecek
vadeden bir tekniktir.3* Presleme tekniginde
istenilen sekilde veneer kaplama elde etmek
icin alt yap1 iizerine mum kullanilarak 6rnek
3 Restorasyonu olusturmak
icin kaylp mum teknigi (mum atimi teknigi)
kullanilmaktadir. Homojen seramik ingotlar
isitilir ve  basingla mum  boslugun igine
preslenir.?t Bu teknikte restorasyonu bitirmeden
once agiz ortaminda prova edilebilmesi klinik

hazirlanmaktadir.

olarak 6nemli bir avantajdir.®*

Presleme teknigi, tabakalama teknigi ile
karsilastirildiginda firinlama esnasinda olusan
biiziilmenin az olmasi, veneer materyalinin
gerilme dayaniminin daha yiiksek olmasi gibi
olumlu ozellikleri
birlikte; tabakalama teknigine gore estetik
sonuglarin daha diisiik olmasi bilinen olumsuz

bulunmaktadir. Bununla

ozellikleridir.®® Presleme tekniginde sadece tek

bir renge sahip olan seramik ingotlar
kullanildig1 i¢in istenilen rengi {iretmek
zordur.

Beuer* ve digerleri zirkonya alt yapi
lizerine presleme teknigi ile veneer seramigi
uyguladiklar1 ¢alismalarinda g tiyeli posterior
sabit restorasyonlarda ii¢ yillik gozlem siiresi
sonrasi veneer porseleninde kopma basarisizlig
goriilmedigini bildirmislerdir.

Heintze ve Rousson® hem zirkonya hem de
metal destekli restorasyonlarda presleme
teknigini, teknigi ile
karsilastirdiklarinda veneer seramiginde kopma

tabakalama

goriilme sikliginin presleme tekniginde daha az
oldugunu belirtmislerdir.

Naenni®** ve digerleri yaptiklar1 randomize
klinik galismalarinda tabakalama veya presleme
teknigi ile veneer seramiginin uygulandigi lig
tiyeli zirkonya esasli posterior restorasyonlarin
3 yillik klinik kullanim sonrasi sag kalim ve
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veneer  porselenindeki  kopma  oraninm
karsilastirmiglardir. Maksiller ya da mandibular
ikinci premolar ya da molar bdlgesinde 40
hastada CAD/CAM sistemi (Cerec Sirona)
kullanilarak zirkonya alt yapilar {iiretilmistir.
Rastgele olarak secilmis gruplardan
grubunda zirkonya alt yap1 preslenebilen bir
seramik (IPS e.max Zir Press) ile, kontrol
grubunda ise, tabakalama teknigi kullanilan bir
seramik (IPS e.max Ceram) ile veneerlenmistir.
Biitiin restorasyonlar adeziv simanla Simante
edilmistir. Teknik sonuglar modifiye USPHS
kriterlerine gore degerlendirilmistir. Biyolojik
parametreler; ayak diste ve restore edilmemis
kontrol diste cep derinligi 6l¢timii, plak indeksi,
sondlamada kanama, dis vitalitesi (CO,) testi
kullanilarak analiz edilmistir. Sag kalim orani,
Kaplan-Meier istatistigi kullanilarak
hesaplanmigtir. 36 hasta (18 test ve 18 kontrol
grubu) 36 ay klinik takip sonras1 hem test grubu
hem de kontrol grubunda sag kalim orani %100
Preslenebilen  veneer
seramiginde;  kopma,  kirilma  (%40),
tabakalama teknigine (%20) gore daha sik
gbzlendigi bildirilmistir. Bu sonug istatistiksel
olarak anlamli bulunamamustir. Her iki grupta
hem ayak diste hem de kontrol diste biyolojik
parametreler agisindan da fark olusmamus olup
saglikli klinik durum izlenmistir. Presleme veya
tabakalama teknigi kullanilmis olan zirkonya

test

olarak bulunmustur.

esasli sabit restorasyonlar ii¢ yillik klinik takip
sonrasi benzer sonuglar verdigi ve zirkonya alt
posterior

yapilarin restorasyonlarda

uygulanabilir bir tedavi yontemi oldugu

sonucuna ulagsmislardir.

Beuer*® ve digerleri bilgisayar destekli
tasarim ve Uretim tekniginin (CAD-CAM)
kullanildig1 yeni bir veneerleme yontemi (CAD-
on teknigi) tanimlamuslardir. Gergeklestirdikleri
in-vitro caligmada; veneer seramigine milleme
islemi yapildiktan sonra zirkonya alt yapilara
(CAD-on teknik).
‘CAD-on’ tekniginde hem zirkonya kor yapi
hem de veneer materyalinin CAD-CAM
teknolojisi ile millemek ve tasarimim yapmak

(koping) sinterlenilmistir.

miimkiindiir. Daha sonra alt yap1 ve {ist yap1 ya
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sinterleme iglemi ile cam seramigin flizyonu ya
da  yapistirict  rezin  siman  yoluyla
birlestirilmektedir.®®* CAD-CAM teknigi ile
venerlenmis zirkonya alt yapilar, geleneksel
tabakalama teknigi ve presleme teknigi ile
karsilastirildiginda  daha
ozelliklere sahip oldugu bildirilmistir.“®

istlin  mekanik

Yeni veneerleme yonteminin maliyet ve
veneer porseleninde goriilen kopmay1 azaltmasi
gibi olumlu 6zellikleri belirtilmekle birlikte bu
yeni teknik ile ilgili daha fazla klinik ¢caligmaya
ihtiyag vardir.

Grohmann*’  ve digerlerinin yaptiklari
klinik ¢alismada; CAD/CAM
teknigi ile tiretilmis zirkonya alt yapilara lityum
di silikat cam seramik CAD-on teknigi ile veya
manuel olarak tabakalama teknigi ile veneer

randomize

seramigi uygulanan ii¢ iiyeli posterior sabit
restorasyonlarin 1 yillik klinik takibi sonras1 sag
kalim orani, teknik ve biyolojik sonuglari
aragtirllmigtir. 60 hastada zirkonya alt yapilar
CAD/CAM sistemi (Cerec inLab/Cerec inEOS
inLab) ile {tretilmistir. 30 sabit restorasyon
lityum di silikat cam seramik (IPS e.max CAD)
ingotlar1 CAD/CAM  teknigi kullanilarak
(CAD-on)(test diger 30 sabit
restorasyon ise veneer seramigi (IPS e.max

grubu),

Ceram) tabakalama teknigi ile veneerlenmistir
(kontrol  grubu).
modifiye edilmis

Klinik  degerlendirmede

USPHS kriterleri
kullanilmistir. Biyolojik sonuglar; plak kontrol
kaydi, sondlamada kanama ve cep derinligi
Olciimii karsilagtirilarak degerlendirilmistir. 56
hasta ortalama 13.9 ay takip siiresi sonrasinda
hem test hem de kontrol grubun da sag kalim
orani %100 bulunmustur. Her iki grupta da
teknik sonuglar agisindan istatistiksel olarak
anlamh fark bulunamamistir. CAD- on teknigi
sabit
restorasyonlarda veneer seramiginde kopma
(%11) ylizeyel ve kigik boyutlarda iken
tabakalama teknigi kullanilan restorasyonlarda

ile uretilen zirkonya esasli

veneer seramigindeki kopma ve kirilmalarin
(%10.3) ise,
vurgulanmuistir.

biliyliik boyutlarda oldugu
Biyolojik farkliik ya da
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problem gozlenmemistir.
farklilik gbzlenmeksizin her iki tip zirkonya
esaslt
sonuclar gdsterdigi ancak uzun siireli takip
iceren daha fazla calismaya gerek oldugu

Gruplar arasinda

sabit restorasyonlar ¢ok iyi klinik

belirtilmistir.
SONUC

Zirkonya anterior ve posterior bolgede sabit
boliimlii protezlerde kullanilmasi uygun bir
materyaldir.

Zirkonya esaslt tam seramik
restorasyonlarda en sik goriilen komplikasyon

veneer porseleninde goriilen kopmalardir.

Zirkonya alt yap1 kirig1 nadir goriilen bir
komplikasyondur ve sicak izostatik presleme ile
sert milleme ie iiretilmis (HIPed) zirkonya alt
yapi, yumusak milleme (soft-milled) (non-
HIPed) ile karsilagtirildiginda alt yap1
basarisizlig1 goriilmedigi icin daha avantajlidir.

Zirkonya esasli sabit restorasyonlarda;
retansiyon kaybi ¢inko fosfat siman veya cam
iyonomer siman ile yapistirilan
restorasyonlarda rezin siman ile
yapistirilanlardan =~ daha stk meydana
gelmektedir. Bu nedenle  geleneksel
simantasyonun endikasyon asamasinda dikkatli
davranilmalidir.

Anatomik olarak tasarlanmig kor yapist ile
birlikte esit kalinlikta veneer porseleni ile
olan esasli

desteklenmis zirkonya

restorasyonlarin bagarisini artirmaktadir.
Zirkonya esasli restorasyonlarda hasta
sayisinin daha fazla oldugu uzun dénemli ve

kapsaml1 klinik ¢aligsmalarin estetik, biyolojik
ve teknik acidan yapilmasi gerekmektedir.
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