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OZET

Dishekimliginde mikrosizinti, birgok faktoriin etki ettigi biyolojik bir olay zinciridir. Restorasyonlarin kaliciligini etkileyen,
renklesmelere yol agan, post operatif duyarlilik ve sekonder ciiriik olusumlarma neden olan mikrosizintmin dnlenebilmesi
icin literatiirde ¢ok sayida arastirma, test yontemi ve bunlarin giivenilirlikleri ve gegerlilikleri ile ilgili birgok veri
bulunmaktadir. Yapilan arastirmalarda, gerek restoratif materyallerin yapisal Ozellikleri, gerekse uygulama yontemleri
gelistirilerek dis dokular1 ile daha iyi bir uyum saglanmasina ve mikrosizintinin 6nlenmesine ¢alisilmaktadir. Kenar
sizmtisinin degerlendirilmesi i¢in birgok test metodu gelistirilmis ve denenmistir. Bu test metodlar1 i¢inde; boyar madde
penetrasyon testleri, radyoizotoplar, kimyasal ajanlar, bakteriyel testler, hava basinci yontemi, notron aktivasyon analizi,
elektrokimyasal yontemler ve mikroskobik inceleme yontemleri gibi test metodlari bulunmaktadir. Bu makalede kenar
sizmtisinin degerlendirilmesinde kullanilan bu test metodlar1 ve bunlarin olumlu ve olumsuz yonleri hakkinda bilgiler
derlenmistir.
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ABSTRACT

Mikroleakage is a multifactorial biological phenomenon in dentistry. There are many studies, test methods, usefulness and
reliability data in the literature to prevent microleakage which affects the durability of the restoration badly or which causes
discoloration, post operative sensitivity and seconder caries. The investigations are being done to provide better compliance
with the tooth structure by the improvement of the structure qualities of dental materials and the application techniques to
prevent microleakage. Several test methods have been introduced and tested for the evaluation of microleakage. These test
methods are include; dye penetration, radioisotopes, chemical agents, bacterial test methods, air pressure, neutron activation
analysis, electrochemistry and microscopic analysis techniques. In this article these test methods used for the evaluation of
microleakage and interpretations on their advantages and disadvantages have been presented.
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Giris

Mikrosizinti;  bakterilerin, agiz  srvilarimin,
molekiillerin ve iyonlarin kavite duvarlari ile
kaviteye uygulanan restorasyon materyali arasindaki
gecisi  olarak tamimlanmaktadir (1-3). Dis ve
restorasyon ara ylizeyindeki sizintinin engellenmesi
restorasyonlarin basarist ve klinik omrii agisindan
biiyiik &nem tasimaktadir. ideal bir restorasyon
materyali kavite duvarlarma iyice adapte olabilmeli
ve iyi bir yaliim saglamalidir (2). Yetersiz yalitim
sonucunda olusan kenar araligi, plak birikimine,
bakteri ve toksinlerinin gegisine, yani mikrosizintiya
sebep olacak ve bunun sonucunda kenar
renklesmesi, post-operatif hassasiyet, sekonder
cliriik, digeti iltihab1 ve pulpa hastaliklar1 gibi
istenmeyen durumlara neden olabilecektir (3-5). Iyi
bir kenar uyumu sonucunda giiriik ve periodontal
hastaliklarin gelisimi Onlenecek veya
geciktirilebilecek ayrica agiz sivilarinin dentine
dogru sizmasi sonucu bakteri ve toksinlerinin dentin
kanallar1 yoluyla pulpada iltihapsal degismelere
neden olmasi engellenebilecektir (5-7).

Sizint1 g¢alismalar1 in vivo ve in vitro olarak
yapilmakla beraber in vitro calismalar daha c¢ok
kullamilmaktadir. /n vitro galismalar, agiz ortamim
taklit etmeye c¢alisan bir model yontemi ile model
kullanilmayan sadece materyalin davranisinin test
edildigi  yontem  seklinde iki  kategoriye
ayrilmaktadir (1). Arastirmacilar, kenar sizintist
caligmalarinda diglerin secilmesi, kavite hazirlama
sekli, kullanilan materyal ve restorasyon sekli, 6rnek
hazirlama ve test edilmesi arasinda gegen siire ve
orneklerin bekletilme sekli ile 1s1 ¢evrim iglemleri
gibi nedenlerden dolayr sonuglari birbirleriyle
kiyaslamanin olduk¢a zor oldugunu, c¢iinkii deney
sirasinda yapilan iglemlerin bir ¢ogunun sonuglar
etkiledigini bildirmislerdir (5, 8, 9).

Mikrosizint1 ag¢isindan restoratif materyallerin
fiziksel 6zellikleri 6nemli bir parametredir. Polimer
yapilt restoratif materyallerin sertlesmesi sirasinda
gorillen  polimerizasyon  biiziilmesi, restoratif
materyal ile dis dokulari arasindaki 1s1 genlesme
katsayisindaki farklilik, ve restorasyon materyalinin
su emmesi mikrosizinti agisindan klinik basariy1
etkileyen faktorler olarak bildirilirken, amalgam
materyalinin fiziko-kimyasal ve mekanik 6zellikleri
klinik  basariyr  etkileyen  faktorler  olarak
bildirilmistir (10-14).

Kompozit materyallerde tim polimerlerde
oldugu gibi monomerin polimer zincirinde
diizenlenis bigimlerinden kaynaklanan ve %1,5-3

Erdemir U., Yaman B.C.

arasinda degisebilen hacimsel bir biiziilme soz
konusudur (15-17). Polimerizasyon biiziilmesini
etkileyen faktorler su sekilde siralanabilir;

1. Kavite geometrisi

Konfigiirasyon faktovii (C-Faktor): Kompozit
materyaller, polimerizasyon esnasindaki biiziilmeleri
nedeniyle strese ve deformasyona maruz kalirlar.
Polimerizasyon stresi, dis ve restorasyon arasinda
olusan adeziv baglantiyla iliskilidir. Konfigiirasyon
faktorii restorasyonun baglandigi yiizeylerin serbest
yiizeylere orani olarak tanimlanmaktadir. C-faktorii
ne kadar yiiksek ise, biiziilme streslerinin telafisinin
o kadar zor olacag: bildirilmistir (18, 19). Feilzer ve
ark. (18) diiz dentin yiizeylerinin restorasyonunda
polimerizasyon biiziilmesinin ¢ok fazla Onemli
olmadigini, ancak karsilikli kavite duvarlarina
baglanmanin s6z konusu oldugu kutu seklindeki
kavitelerde C-faktériin arttigim ve polimerizasyon
biiziilmesinin dnem kazandigini bildirmislerdir.

Kavite boyutu: Polimerizasyon biiziilmesini
kavitenin genisligi ve derinligi de etkilemektedir.
Kavite ne kadar dar ve yiizeyel ise diger bir deyisle
uygulanacak kompozit hacmi ne kadar az ise
blizilme de o kadar az olmaktadir (20, 21).
Kompozit restorasyonlarin altina  uygulanacak
yeterli kalinlikta bir elastik kaide materyalinin
polimerizasyona bagli boyutsal degisimin etkilerini
bir miktar Onleyebildigi iddia edilmekle birlikte,
dentin baglayici sistemlerin de benzer sekilde ara
yiiz boyunca diizgiin bir sekilde yer aldig1 ve dis
yapisina penetre oldugu siirece etkili bir elastik
bariyer olabilecegi bildirilmistir (20, 22).

2. Uygulama teknigi

Tabakalar halinde yerlestirme: Polimerizasyon
biliziilmesini olumlu yonde etkileyen diger bir
yontem ise kompozit materyalin kiigiik parcalar
halinde uygulanmasidir. Bu sayede kiigiik parcalar
halinde kaviteye yerlestirilen kompozit materyaller
birbirinden bagimsiz olarak polimerize olmakta ve
her bir parcanin biizlilmesi sonraki parga tarafindan
kompanse edilerek Dbiizilme oOnemli o6lgiide
azaltilabilmektedir (15, 19, 20).

Isigin pozisyonu ve stk siddeti: 1s1k kaynaginin
pozisyonu, 1s1gin siddeti tizerindeki etkisi nedeniyle
oldukca 6nemli bir faktordiir. Isigin iletilirken kayba
ugramast veya yilizeylerden yansimasi, 151k
uygulamasinin  dis yiizeyinden yapilmast 151k
siddetinin etkinligini dnemli dl¢iide etkilemektedir.
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Isigin  uzak mesafeden uygulanmast da 151k
siddetinin etkinligini belirleyen diger bir faktordiir.
Isik uygulama ucunun kompozit yiizeyinden 10 mm
uzaklastirilmasimin 1g1k  giddetini %50 oraninda
azalttigi  belirtilmektedir (23, 24). Giiniimiizde
polimerizasyon etkinligini artirmak ve
polimerizasyon biizilmesini azaltmak i¢in en ¢ok
kullanilan 151k uygulama yontemleri;

e Hizl, yiiksek 151k siddeti ile polimerizasyon,

e Diisiik 151k siddetiyle baslangi¢
polimerizasyonu yapilarak, yiksek 151k
siddetiyle son 1sik uygulamasinin yapildigi
“soft-start” polimerizasyon,

e Kisa siireli bir 151k uygulamasiyla baslangic
polimerizasyonu yapilmasini takiben birkag
dakika  bekledikten sonra son 11k
uygulanmasini igeren “pulse-delay”
yontemdir (17, 25-27).

Baglayicit ajan ve stres absorbe eden kavite
taban materyallerinin kullamilmasi: Polimerizasyon
biliziilmesine  bagli  streslerin  azaltilmasinda
uygulanan diger bir yaklasim ise kavite taban
maddeleri ve linerlarin stres absorbe edici olarak
kullanilmasidir ~ (28-31). Liner materyallerinin
kullanilmasi ile biiziilme streslerine karsi elastik bir
bariyer olusturulabilecegi ve streslerin daha esit bir
sekilde dagilacag belirtilmistir (32). Ayrica liner ve
kavite taban maddelerinin kullanilmasi ile restoratif
materyal  miktar1  azaltilarak  polimerizasyon
biiziilmesinde azalma saglanacagi bildirilmistir (28,
31).

3. Restoratif materyal

Elastisite modiilii: Dentin ve minenin elastisite
modiilii kompozit materyalden daha yiiksektir.
Minenin elastisite modiilii 33,6 GPa iken dentinin
11,7 GPa ve bir¢ok kondanse edilebilir kompozit
materyali i¢in elastisite modiilii degeri 10,5 GPa’dir
(33, 34). Diisiik bir elastisite modiiliiniin zay1f baglar
sergileyecegi ve materyalin yerlestirilmesinden
sonra ¢ekme ve Dbasing kuvvetleri altinda
bozulabilecegi belirtilmigtir (11, 22). Partikiil
miktar1 fazla olan kompozitlerin elastisite modiilleri
yiiksek oldugu icin hacimsel biiziilme miktarinin
azalacagi, buna bagl olarak da kompozit-dentin ara
ylizeyinde biiziilme streslerinin artacag bildirilmigtir
(20, 35). Dentin baglayic1 ajan uygulamasi, kavite
duvari ile kompozit arasinda elestisite modiilii diisiik
yapay bir elastik duvar olusturarak biiziilme
streslerini azaltacagi bildirilmistir (20).
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Boyutsal degisim: Polimer yap1 igerisindeki
monomer molekiillerinin  doniisiimiiyle birlikte
molekiillerin bir araya toplanmas: kiitlesel olarak

biiziilmeye neden olmaktadir. Kompozit
materyallerin  sertlesme  reaksiyonu sonucunda
gbzlenen  hacimsel  biiziilmenin;  kompozitin
monomer yapisina, doldurucu igeriginin tipine ve
yogunluguna, polimerlerin ¢apraz  baglarmnin
derecesine bagli oldugu saptanmugtir (22, 36).
Polimerizasyonlar1  kimyasal yolla baslatilan
kompozit materyallerde polimerizasyon,

restorasyonun en derin bolgesinden baslayarak
materyalin merkezine dogru bir biizillme gosterir
(19, 20, 29). Polimerizasyonlar1 1g1k ile baslatilan
kompozit materyallerde ise, polimerizasyon 11k
kaynagina en yakin yerden baslar ve materyalin 1g1k
kaynagina bakan dig yiizeyine dogru bir biiziilme
goriilir (19, 37). Isik kaynagmin giicii, uzaklig,
materyalin rengi ve kalinlig1 biiziilmede rol oynayan
etkenlerdir  (20).  Polimerizasyon  biiziilmesini
etkileyen diger bir faktor de inorganik doldurucu
partikiillerin biiylikligiidiir. Daha biiyiik partikiil
boyutunda daha fazla biizilme meydana gelirken
kiiciikk  partikiilli kompozitlerde polimerizasyon
biiziilmesinin daha az gorildigi bildirilmistir (15,
38-40).

Dis dokusu ve kompozit arasindaki termal
genlesme katsayisi fark: fiziksel 6zellik bakimindan
diger bir farkliliktir. Kompozit materyallerin termal
genlesme katsayilari, dig yapisindan farkli oldugu
icin agiz i¢i termal 1s1 degigimleri karsisinda,
restorasyonlarin mine ve dentinden daha fazla
genlesme ve  biizilmeye meyilleri oldugu
bildirilmistir (12, 41-44). Agizda yiyecek ve
icecekler ile 0°C ile 60°C arasinda degisebilen 1s1
degerlerinin  olusabilecegi saptanmis ve agiz
ortaminin minimum 4-8 °C, maksimum 45-60 °C
sicakliklara dayanabilecegi bildirilmigtir (45-47).

Polimerizasyon biiziilmesi sonrasinda,
kompozitin agiz ortamindan su emilimi sonucu,
adezyonmun bozuldugu boélgelerde neme bagli bir
genlesme oldugu Dbildirilmistir (12, 48, 49).
Giiniimiizde kullanilan dentin baglayict sistemlerin
mine ve 1slak dentin yilizeyine tutunabilmeleri igin,
yapilarindaki monomerler hidrofilik ve hidrofobik
ozellik tasiyacak bigcimde modifiye edilmis veya
iceriklerine  HEMA gibi hidrofilik monomerler
eklenmistir. Bu degisim, dentin baglayici sistemlerin
cevrelerindeki ortamdan yapilarina su alma
ozelliklerinin artmasina neden olmustur (49-52).
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Gilinimiiz dentin baglayict ajanlarin, direkt
restorasyon uygulamalarindaki giivenilir  klinik
sonuglari, indirekt restorasyon uygulamalarindaki
kullanimlarinin da yayginlagmasina neden olmustur.
Posterior  bolgede  direkt  kompozit inley
uygulamalari yerine indirekt inleylerin
kullanilmasinin, kompozitin agiz ortami diginda 1s1
ve 151k ile sertlestirilmesi isleminin polimerizasyon
biiziilmesinin biiyiik 6l¢iide kontrol altina alinmasini
sagladigt ve bu sayede kenar sizintisinin en aza
indirildigi bildirilmistir (53-55). Dentine baglanan
seramik restorasyonlar denildiginde ise, metal
desteksiz bagka bir deyisle tam seramik kuron,
inley/onley ve lamina veneer gibi restorasyonlar akla
gelmektedir. Bu tip restorasyonlarin kirilmaya karsi
daha iyi direng gosterdikleri, estetik stiinliikleri
nedeni ile hastalar tarafindan daha ¢ok kabul
gordiikleri bildirilmistir (56-60). Inley kavitelerinin
tamamen mine sinirlar igerisinde yer aldig1 seramik
ve kompozit inley restorasyonlarda mikrosizintinin
en az oldugu ifade edilmesine kargin diseti
bdlgesinde sonlanan restorasyonlarda sizintinin daha
fazla oldugu bildirilmistir (61-63). Kimyasal ve
1sikla sertlesebilme Ozelligine sahip “dual cure”
yapistirict siman kullaniminin, 15181 ulasamayacagi
bolgelerde de kompozitin  polimerizasyonunu
tamamlayacagi belirtilmistir. Ancak dual sertlesen
yapistirma simanlarinin  bilesiminde, kimyasal
sertlesen kompozitlerdeki amin/peroksit ile 1sikla
sertlesen kompozitlerdeki kamforokinon beraber
bulunmaktadir.  Amin/peroksit, simanin  erken
sertlesmesini  engellerken, 151k uygulamasi ile
beraber kamforokinon, simanin ani sertlesmesini
saglamaktadir. Bazi dual sertlesen simanlarin 24 saat
sonunda maksimum sertlige erismemesi teorik
olarak miikemmel olan bu kavramda soru isaretleri
olusturmustur (64). Bu nedenle, kimyasal ve 1sikla
sertlesebilme o6zelligine sahip kompozit yapistirici
simanlarina 1s1kla sertlegebilen materyaller gibi
davranilmasi ve restoratif materyallerin opasitesini
telafi etmesi i¢in 151k uygulama siiresinin artirtlmast
gerektigi bildirilmistir (65, 66).

Kompozit materyallerde son yillarda kaydedilen
biiyiik ilerlemelere ragmen, amalgam bir ¢ok tilkede
hala arka grup dislerin restorasyonlari igin
vazgecilmez bir restorasyon materyalidir. Civa
toksisitesi (67, 68), dis dokularina kimyasal olarak
tutunmamasi (67, 69), estetik (70, 71), gibi 6nemli
dezavantajlara sahip olmasina karsin amalganu hala
giincel kilan, dayaniklilig1 ve klinik basarisinin daha
onceden denenmis olmasi (72, 73), uzun Omiirlii
olmasit (74, 75), uygulanmasi sirasinda teknik
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hassasiyet gerektirmemesi ve kolay uygulanabilirligi
gibi 6zellikleridir (68, 71). Amalgam restorasyonlar-
da meydana gelen hacimsel degisiklikler sonucu
olusan mikro aralik kenar sizintisinin olugmasinda
en 6nemli etkenlerden biridir (76). Ayrica amalgam
restorasyonun genlesme katsayisinin dis dokusunun
genlesme katsayisindan yiiksek olmast da kenar
araligimin  olusmasinda etkili olmaktadir (76).
Amalgam restorasyonlarda olusan mikro aralik bir
siire sonra restorasyon ile dis arasinda korozyon
trlinlerinin  birikmesi ile dolmaktadir (76, 77).
Arastiricilar bu siirenin gelencksel amalgamlarda 1
yil, yiiksek bakir igerikli amalgamlarda ise 2 yil
oldugunu bilmiglerdir (76).

Geleneksel amalgamlardaki mikrosizinti,
materyalin fiziko-kimyasal oOzelliklerine baghdir.
Geleneksel amalgamlarin fiziksel, kimyasal ve
mekanik basarisizliklarinin, genel olarak porozite,
basinca ve g¢ekme kuvvetlerine direngsizlik, civa
geniglemesi, flow, creep ve en 6nemlisi korozyon
gibi olaylardan kaynaklandigi bildirilmistir (78).
Amalgam alagimlarinda amalgamasyondan sonra 3
fazli bir sistem ortaya ¢ikmaktadir.

AgsSn+Hg —  AgsSn +Ag,Hgs + SnygHg
Bunlardan, giimiis — kalay fazi1; gamma (y),
Giimiis — civa fazi; gammal (y;)

Kalay — civa fazi; gamma 2 (y,) fazi olarak
isimlendirilmektedir (79).

Geleneksel giimils amalgamlarin  yapisina
getirilen yenilikler sonucu ortaya ¢ikan non-gamma
2 amalgamlarda basing ve c¢ekme kuvvetlerine
direng artmig, korozyona egilim ve maddenin
kirllganligi azalmig, mekanik direnci artmistir. Bu
yeni tip alagimlarin geleneksel glimiis
amalgamlarina oranla daha iyi bir kenar uyumu
sagladiklar1 belirtilmigtir (79, 80). Amalgamlar
yapisal  Ozelliklerinin  iyilestirilmesine  karsin
kaviteye uygulandiklarinda, dis dokulart ile
kimyasal bir bag yapamadiklarindan dolay1 amalgam
ile kavite duvarlari arasinda araliklar meydana gelir
ve buna bagli olarak restorasyon ve dis arasinda
mikrosizinti  olusur (73, 76). Mikrosizintinin
Onlenebilmesi amaciyla kavite vernikleri ve cam
iyonomer simanlar hazirlanmig kavitelerde amalgam
dolgularin altina uygulanarak dis dokulan ile
amalgam  arasindaki  sizintinin  engellenmesi
amaglanmigtir (68, 76, 81, 82). Amalgam ve dis
dokular1 arasinda kimyasal bir baglantinin olmamasi
ve mekanik retansiyonun saglanmasi i¢in saglam
dokuda da preparasyon yapilmasi, dis dokularinin
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zayiflamasina neden olmaktadir (67, 69). Dis-
restorasyon siirekliligi acisindan 6nemli bir sorun
olusturan ve amalgamlarin mikrosizintilarinin
azalmasi1  saglamak  amaciyla  giliniimiizde
amalgamlarin dentin baglayici ajanlarla kombine
olarak kullamimlarma baglanmistir (83, 84). Dis
dokular1 ile amalgam materyali arasindaki adeziv
iliskinin, baglayict ajanin dise ve amalgama
mikromekanik olarak tutunmasiyla gergeklestigi
bildirilmistir (67, 83-85).

Mikrosizint1 arastirma yontemleri

Restorasyonlarin kaviteyi ortiileme 6zelliklerini,
kenar  uyumlarim,  dis-restorasyon  arasinda
olusabilecek gegirgenligin derecesini belirlemek igin
pek ¢ok yontemden yararlanilmaktadir. Bu
yontemler; 1- Boyar madde penetrasyon testleri, 2-
Radyoizotoplar, 3- Kimyasal ajanlar, 4- Bakteriyel
calismalar, 5- Hava basinci yontemi, 6- Notron
aktivasyon analizi, 7- Elektro-kimyasal ¢aligmalar,
8- Mikroskobik inceleme yontemleridir (1, 2, 7, 98,
99).

1. Boyar madde penetrasyon testleri

Mikrosizintinin belirlenmesinde organik
boyalarin kullanilmasi en eski yontemlerden olup
kolay ve ucuz oldugu i¢in en ¢ok tercih edilen
yontemlerden biridir (1, 86). Bu teknik; ¢ekilmis ve
restore edilmis bir disin apeksinin tikanarak
restorasyon disinda kalan tiim yiizeyinin cila veya
mum ile kaplanmasindan sonra belirli bir siire igin
boya soliisyonu iginde bekletilmesi temeline
dayanmaktadir. Daha sonra Orneklerin kesitleri
alinarak sizan boya miktar1 mikroskop altinda
incelenir (87, 88). Kullanilan boyalar soliisyon ya da
farkli boyutlarda partikiiller iceren siispansiyonlar
seklindedir.  Arastirmalarda  boyalarm  farkli
konsantrasyonlar1  farkli  bekletme siirelerinde
kullamlmaktadir (86, 87, 89, 90). Cogunlukla
kullanilan boyalar; %20’lik floresan, %0,251ik
toluidin mavisi, %2’lik eritrosin, %0,05 Kkristal
violet, %0,5-2 bazik fuksin, %50’lik glimiis nitrat,
%2’lik anilin mavisi, %0,2-2 veya %10’luk metilen
mavisi, %5°lik eosin gibi gesitli boya sollisyonlari
olup en cok tercih edilen boya soliisyonu %2’lik
metilen mavisidir (87, 91-93). Boyalarin hazirlama
yontemi de onemlidir. Ornegin bazik fuksinin
ozellikle propil glikol alkolde ¢oziinmesi ile elde
edilen soliisyonun ¢lirik dentine baglanma
ozelligine sahip oldugu ve bdyle durumlarda
dentinin boyanmasinin hatali yorumlanabilecegi
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bildirilmistir (94). Ayrica boyalar her ortamda kalici
olmayabilir. Ornegin “anilin mavisi” alkalen pH’da
rengini kaybedebilmektedir (95). Ucuz ve kolay
temin edilebilir olmasi, hizli ve direkt Glgiimlere
olanak tanimasi bu ydntemi diger ydntemlerden
istin ~ kilmaktadir.  Ancak  sizinti  tespitinin
belirlenmesinde hatali yorumlara neden olmamak
icin, sonuglarmn giivenilirligi agisindan birden fazla
aragtirmact tarafindan degerlendirme yapilmasi
gerektigi bildirilmistir (1). Sizint1 aragtirmalarinda
boya penetrasyonu ile kenar  sizintisinin
saptanmasinda genellikle basamakli olarak artan
skalalar kullanilmaktadir (46, 93, 96).

2. Radyoizotoplarin kullanilmas:

Mikrosizint1 belirleme yontemlerinden bir digeri
radyoaktif  izotop  kullanilmasidir ve  boya
penetrasyon yonteminden sonra en ¢ok kullanilan
yontemlerdendir (97). Restorasyon materyali ile dis
dokusu arasindan gecen  radyoizotoplarin
otoradyograflarda  gosterilmesi teknigidir. Dis
tizerinde restore edilmis alan digindaki bdlgeler
geregi gibi ortiilendikten sonra radyoaktif soliisyon
icerisinde belirli bir siire bekletilir ve yikanip
kurutulduktan sonra uzunlamasina kesilerek rontgen
filmi {izerine birakilir. Otoradyografi sonucunda
izotopun gobzlendigi alana gbére mikrosizinti
belirlenir (98, 99). En sik kullanilan izotoplar; I,
Cca®, 335, Nazz, ct p3 radyoizotoplaridir (1, 97,
100). Mikrosizintt belirlemede radyoizotoplarin
kullanimi1 ile daha duyarh calismalar
yapilabilmektedir. Izotop molekiilleri boyalara gore
daha derinlere niifuz edebilirler ve otoradyograflarla
da ¢ok az sayidaki izotoplar saptanabilir. Bu sayede
en az diizeyde olusan sizinti dahi saptanabilir (7).
Ayrica bu yontemle kalict kayitlar elde edilerek
saklanabilmektedir (101). Bu yontemin en biiyiik
dezavantaji, sonuglarin derece derece artan skorlama
sistemi ile subjektif olarak degerlendirilebilmesidir
(1). Teknigin pahal ve kompleks olmasinin yani sira
digin sert dokularinda mevcut kalsiyum iyonu ile
izotop sollisyonu arasinda pasif iyon aligverisi
olabilecegi ve kenar araliinin daha az tespit
edilecegi de bildirilmistir (1, 102). Bu tip ¢aligmalar
profesyonel bir c¢aligmayr gerektirir ve ¢alisma
esnasinda radyoaktif maddeye elle dokunulmamali
ozel tutma yontemi kullamlmalidir (101).

3. Kimyasal ajanlarin kullanilmas:

Bu metodda, radyoaktif olmayan renksiz, iki
komponentli kimyasal boyayicilar kullanilir. Her iki
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komponentin kimyasal olarak reaksiyona girmeleri
sonucu dig-restorasyon ara ylizeyine ¢okelmesi ve
¢okeltinin fotografinin alinmasi ile kenar sizintisinin
goriintiilenmesi esasma dayanir. Kullanilan her iki
kimyasal ajanin da penetrasyon yetenegine sahip
olmast gerekmektedir. Yalnizca birinin kiigiik
molekiillii olmasi ve penetrasyonu ile goriintii elde
edilebilmesi, dolayisiyla kenar sizintisinin tespiti
olanaksizdir (1). Sizintinin tespit edilmesinde giimiis
tuzlarmin  kullanilmast  en ¢ok tercih edilen
yontemdir. Bunlardan %50’lik giimiis nitrat tuzlar
siklikla kullanilmaktadir (98, 103). Bir bakteri ile
kiyaslandiginda giimils iyonunun ¢ok daha kiigiik
boyutta olmasi, olusan araliklara kolayca
sizabilmesini saglamaktadir. Bu nedenle yontemin
duyarli bir test yontemi oldugu, objektif Ol¢iim
sagladigr ve Kkantitatif veriler elde edilebilmesine
olanak sagladigi bildirilmistir (98). Bu yontemde
kullanilan kimyasal ajanlarin radyoaktif olmamalari
bir avantaj olarak nitelendirilirken sonuglarin
subjektif olarak yorumlanmasi teknigin giivenilirli-
gini olumsuz olarak etkilemektedir. Ayrica giimiis
nitrat kullanildiginda amalgam restorasyonlarda,
giimiis iyonlarinin amalgam bilesenleriyle reaksiyo-
na girerek olusan aralik boyunca yayilamadigi, cam
iyonomer restorasyonlarda ise restorasyonun giimiis
iyonlarim1 yapisina alarak kendisinin boyandigi
belirtilmistir (1, 3, 104).

4. Bakteriyel yontemler

Mikrosizint1 ¢aligmalarinda bakteri kullanilmast,
restore edilmis dislerin bakteri kiiltlirii igerisine
daldirilmast  ve dig-restorasyon ara yiizeyinde
bakteri iiremesi olup olmadigi esasina dayanan bir
yontemdir. Bakteriler 6zel yontemlerle boyandiktan
sonra sizintinin derecesi belirlenir (1, 6, 98).
Bakteriyel sizintinin tespiti i¢in kavite duvar ile
restorasyon ara yiizeyi arasindaki agikligin 0,5-1um
veya daha biiylik olmasi gerekmektedir. Eger olusan
aralik daha kiiciik ise bakteri toksinlerinin ve diger
bakteri triinlerinin gegisi olamayacagi icin teknik
kullamsh olmayacaktir (1, 6, 98). Bu yontemde
kullanilacak  bakteriyi segerken laboratuvarda
¢alismanin kolay olmasina ve agiz igi bolgeden izole
edilebilmesine dikkat edilmesi gerektigi
bildirilmigtir (1, 98, 105). Yontemin en biiyik
dezavantaji elde edilen sonuglarin kalitatif olmasidir
(1, 98). S. Sangius, S. Epidermidis, S. Mutans ve
kromopetit floresan pigmenti i¢erdigi i¢in izlenmesi
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kolay olan P. Floresans gibi bakteriler siklikla
kullanilan bakteri tiirleridir (1, 105).

5. Hava basinct yontemi

Sizint1 ¢aligmalarinda eskiden beri kullanilan bu
yontem, basingli havanin dise, kok kanalina ve pulpa
odasma gonderilmesi ve statik sistem igerisinde
kaybolan  basincin  Olgiilmesi  ile  sizintinin
saptanmasi esasina dayanan bir yontemdir (1, 106).
Diger bir teknikte ise restore edilmis disler, kokleri
disarida kalacak sekilde su igerisine daldirilarak kok
kanallart ve pulpa odasina hava basmcinin
uygulanmasi ve su igerisindeki restorasyonun
kenarlarindan ¢ikan hava kabarciklarmin gézlenmesi
kenar uyumsuzlugunun belirtisi olarak
degerlendirilir (1, 98, 99). Dislerin kenar
biitiinliiglini  bozmadigt ve tekrar edilebilirligi
avantaj olarak belirtilmesine karsin gercek klinik
durumu yansitmamasi dezavantajini olusturmaktadir
(1, 98, 104).

6. Néotron aktivasyon analizi

Mikrosizintimin ~ in vivo ve in  vitro
oOlgiilebilmesine olanak saglayan bir yontemdir.
Restorasyon kenarina radyoaktif olmayan Manganez
gibi  bir kimyasal isaretleyici  yerlestirilip
kenarlarindan sizmasi saglandiktan sonra 6rneklerin
niikkleer bir reaktoriin ¢ekirdegine yerlestirilerek
Mn®® ile bombardimana ugratilip her bir disin aldig
mangan miktari Olciilerek mikrosizintinin
belirlenmesi yontemidir (1, 98, 99, 107). Teknik
kullanilarak elde edilen sonuglarin kantitatif oldugu
bildirilmesine karsin, teknigin pahali ve karmagik bir
teknik oldugu ve restorasyonun hangi noktada
sizdirdigim1 ya da restorasyon kenarlart diginda
nereden manganez emilimi oldugunu gostermedigi
bildirilmistir (98, 107).

7. Elektrokimyasal yontemler

Bu yontemde ana prensip, restorasyonun tabani
ile temas edecek sekilde elektrod gorevi gorecek bir
levha  yerlestirildikten =~ sonra  restorasyonun
tamamlanarak digin tamamen izole edilip elektrolit
banyosuna daldirilarak disarida bulunan bir gii¢
kaynagina baglandiginda varsa kenar araligindan
gecen akimin Olglilmesi esasina dayanmaktadir (9,
98, 108). Elektrik akimindaki herhangi bir sapma
restorasyon ara ylizeyinde bir aralik olustugunu
gostermektedir. Metalik restorasyonlarda kullanimi
uygun olmayan bir tekniktir (9, 98).
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8. Mikroskobik inceleme yontemleri

Arastirmacilarin ¢ogu restorasyon materyallerin-
deki sizintiyr farkli metodlarla inceledikten sonra
kavite kenarlarinda elde ettikleri  bulgulart
degerlendirmek i¢in mikroskobik analiz yontemini
kullanmaktadirlar.

a) Tarama Elektron Mikroskobu (SEM)

Bu yontemle, iki yiizey arasinda olusan
baglantida yiizeyler arasinda mevcut bulunan
mesafeyi Olgmek mevcuttur. Aymi  zamanda
restoratif materyallerin ozelliklerini de
tanimlayabilmek miimkiin olmaktadir. Diger sizint1
yontemleriyle beraber uygulandiginda sonuglarin
karsilastirilmasinda kismi bir baglanti
kurulabilmektedir (1, 55, 95). Direkt ve replika
teknik olarak iki bi¢imde incelenebilmektedir.

Direkt teknik; in vitro olarak restoratif materyal
ile kavite duvari arasindaki iliskinin dogrudan
incelenebilmesine olanak saglamaktadir. Ancak
orneklerin elektron mikroskobu i¢in hazirlanmast
sirasinda  vakum  altinda  dehidratasyonu  ve
mikroskop haznesi igerisinde olusan yiliksek
vakumun restorasyon-dis ara yiizeyinde bozulmalara
yol agabilecegi ve mikrosizintinin degerlendirilme-
sinde yanilgiya neden olabilecegi belirtilmistir
(107).

Replika teknik ise; agiz iginde hazirlanmis
restorasyonlardan elde edilen replikalarin mikroskop
altinda incelenerek kenar araliklarinda olusabilecek
farkliliklarin ~ izlenmesine olanak taniyan bir
yontemdir. Bu sekilde elde edilen replikalar degisik
zamanlarda tekrar incelenebilir ve Orneklerin
hazirlanmasi sirasinda olusan bozulmalar gézlenmez
(108).

b) Konfokal lazer tarama elektron mikroskobu
(CLSM)

Floresan boyalar (Rhodamin) kullanilarak
isaretleme yapan elektron mikroskop teknigidir
(109, 110). Tarama elektron mikroskobundan farkli
olarak lazer tarama elektron mikroskobunda islak
yapidaki 6rneklerin incelenebilmesi de miimkiindiir
(110, 111). Bu teknik ile 100 nanometreden kiigtik
alt  ylizey  diizlemleri  tomografik  olarak
incelenebilmektedir (111). Mikroskobun objektif
lensi ile incelenecek yiizey arasinda Ozel bir
daldirma (immersion) likiti kullanilir. Konfokal
lazer tarama mikroskobu yansima (reflection) ve
floresan (florescence) olarak iki ayr1 modda
inceleme yapar. Tarayici lazer 1511 488 nm dalga
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boyuna sahip Argon-ion lazerdir. Mikroskobik
yapilara odaklanan 15181in  tekrar yansimasiyla
elektronik olarak saptanan yansima (reflection)
modunda mine, dentin ve restoratif materyal gibi
spesifik optik 6zelliklere sahip yapilarin ayrimi
yapilabilmektedir (111). Floresan modunda ise
boyayict ajanin dagilimi kaydedilerek penetrasyon
yollar1 incelenebilmektedir (109, 110).

KAYNAKLAR

1.  Taylor MJ, Lynch E. Microleakage. J Dent,
1992; 20: 3-10.

2. Kidd EA. Microleakage in relation to amalgam
and composite restorations. A laboratory
study. Br Dent J, 1976; 16: 305-310.

3. Gwinnett JA, Tay FR, Pang KM, Wei SH.
Comparison of three methods of critical
evaluation of microleakage along restorative
interfaces. J Prosthet Dent, 1995; 74: 575-585.

4.  Ferrari M, Mason PN, Fabianelli A, Cagidiaco
MC, Kugel G, Davidson CL. Influence of
tissue characteristics at margins on leakage of
Class Il indirect porcelain restorations. Am J
Dent, 1999; 12: 134-142.

5. D¢gjou J, Sindres V, Camps J. Influence of
criteria on the results of in vitro evaluation of
microleakage. Dent Mater, 1996; 12: 342-349.

6. Bergenholtz G, Cox CF, Loesche WJ, Syed
SA. Bacterial leakage around dental
restorations: its effect on the dental pulp. J
Oral Pathol, 1982; 11: 439-450.

7. Going RE. Microleakage around dental
restorations: a summarizing review. J Am Dent
Assoc, 1972; 84: 1349-1357.

8.  Grossman ES, Matejka JM. In vitro marginal
leakage in varnished and lined amalgam
restorations. J Prosthet Dent, 1993; 69: 469-
474,

9.  Wu MK, Wesselink PR. Endodontic leakage
studies reconsidered. Part 1. Methodology,
application and relevance. Int Endod J, 1993;
26: 37-43.

10. Dauvillier BS, Feilzer AJ, De Gee AJ,
Davidson CL. Visco-elastic parameters of
dental restorative materials during setting. J
Dent Res, 2000; 79: 818-823.

11. Labella R, Lambrechts P, Van Meerbeek B,
Vanherle G. Polymerization shrinkage and


http://www.ncbi.nlm.nih.gov/pubmed/826263?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=13
http://www.ncbi.nlm.nih.gov/pubmed/826263?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=13
http://www.ncbi.nlm.nih.gov/pubmed/826263?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=13
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gwinnett%20JA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tay%20FR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pang%20KM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wei%20SH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'J%20Prosthet%20Dent.');
http://www.ncbi.nlm.nih.gov/pubmed/10649936?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/10649936?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/10649936?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed?term=%22D%C3%A9jou%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sindres%20V%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Camps%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Dent%20Mater.');
http://www.ncbi.nlm.nih.gov/pubmed/6819352?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/6819352?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/4555199?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=5
http://www.ncbi.nlm.nih.gov/pubmed/4555199?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=5
http://www.ncbi.nlm.nih.gov/pubmed/8483125?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=8
http://www.ncbi.nlm.nih.gov/pubmed/8483125?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=8
http://www.ncbi.nlm.nih.gov/pubmed/8483125?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=8
http://www.ncbi.nlm.nih.gov/pubmed/8473032?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=4
http://www.ncbi.nlm.nih.gov/pubmed/8473032?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=4
http://www.ncbi.nlm.nih.gov/pubmed/8473032?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=4
http://www.ncbi.nlm.nih.gov/pubmed/10765954?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/10765954?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/10551104?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1

32

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

elasticity of flowable composites and filled
adhesives. Dent Mater, 1999; 15: 128-37.

Retief DH. Do  adhesives  prevent
microleakage? Int Dent J, 1994; 44: 19-26.

Setcos JC, Staninec M, Wilson NH. Bonding
of amalgam restorations: existing knowledge
and future prospects. Oper Dent, 2000; 25:
121-129.

Muniz M, Quioca J, Dolci GS, Reis A,
Loguercio AD. Bonded amalgam restorations:
microleakage and tensile bond strength
evaluation. Oper Dent, 2005; 30: 228-233.

Jedrychowski JR, Bleier RG, Caputo AA.
Shrinkage stresses associated with incremental
composite filling techniques in conservative
Class Il restorations. ASDC J Dent Child,
2001; 68: 161-167.

Yap AU, Ng SC, Siow KS. Soft-start
polymerization: influence on effectiveness of
cure and post-gel shrinkage. Oper Dent, 2001;
26: 260-266.

Yap AU, Seneviratne C. Influence of light
energy density on effectiveness of composite
cure. Oper Dent, 2001; 26: 460-466.

Feilzer AJ, De Gee AJ, Davidson CL.
Increased wall-to-wall curing contraction in
thin bonded resin layers. J Dent Res, 1990; 69:
913-914.

Versluis A, Douglas WH, Cross M, Sakaguchi
RL. Does an incremental filling technique
reduce polymerization shrinkage stresses? J
Dent Res, 1996; 75: 871-878.

Dayanga¢c B. Kompozit rezin restorasyonlar.
Ankara: Gilines Kitabevi, 2000, 85-91.

Watts DC, Marouf AS. Optimal specimen
geometry in bonded-disk shrinkage-strain
measurements on light-cured biomaterials.
Dent Mater, 2000; 16: 447-451.

Unterbrink GL, Liebenberg WH. Flowable
resin composites as "filled adhesives":
literature review and clinical
recommendations. Quintessence Int, 1999; 30:
249-257.

Lovell LG, Newman SM, Bowman CN. The
effects of light intensity, temperature, and
comonomer composition on the
polymerization behavior of dimethacrylate
dental resins. J Dent Res, 1999; 78: 1469-
1476.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Erdemir U., Yaman B.C.

Oesterle LJ, Newman SM, Shellhart WC.
Rapid curing of bonding composite with a
xenon plasma arc lightt Am J Orthod
Dentofacial Orthop, 2001; 119: 610-616.

Sahafi A, Peutzfeldt A, Asmussen E. Soft-start
polymerization and marginal gap formation in
vitro. Am J Dent, 2001; 14: 145-147.

Sahafi A, Peutzfeldt A, Asmussen E. Effect of
pulse-delay curing on in vitro wall-to-wall
contraction of composite in dentin cavity
preparations. Am J Dent, 2001; 14: 295-296.

Asmussen E, Peutzfeldt A. Influence of pulse-
delay curing on softening of polymer
structures. J Dent Res, 2001; 80: 1570-1573.

Alomari QD, Reinhardt JW, Boyer DB. Effect
of liners on cusp deflection and gap formation
in composite restorations. Oper Dent, 2001;
26: 406-411.

Kinomoto Y, Torii M. Photoelastic analysis of
polymerization contraction stresses in resin
composite restorations. J Dent, 1998; 26: 165-
171.

Tolidis K, Nobecourt A, Randall RC. Effect of
a resin-modified glass ionomer liner on
volumetric  polymerization  shrinkage  of
various composites. Dent Mater, 1998; 14:
417-423.

Elledge DA. Multifunctional bases and liners.
Dent Clin North Am, 1998; 42: 739-754.

Davidson CL, Feilzer AJ. Polymerization
shrinkage and polymerization shrinkage stress
in polymer-based restoratives. J Dent, 1997;
25: 435-440.

Estafan AM, Estafan D. Microleakage study of
flowable composite resin systems. Compend
Contin Educ Dent, 2000; 21: 705-712.

Estafan D, Agosta C.  Eliminating
microleakage from the composite resin system.
Gen Dent, 2003; 51: 506-509.

Sakaguchi RL, Ferracane JL. Stress transfer
from polymerization shrinkage of a chemical-
cured composite bonded to a pre-cast
composite substrate. Dent Mater, 1998; 14:
106-111.

Friedl KH, Schmalz G, Hiller KA, Markl A.
Marginal adaption of Class V restorations with
and without "softstart-polymerization”. Oper
Dent, 2000; 25: 26-32.


http://www.ncbi.nlm.nih.gov/pubmed/8021028?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=8
http://www.ncbi.nlm.nih.gov/pubmed/8021028?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=8
http://www.ncbi.nlm.nih.gov/pubmed/11203798?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/11203798?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/11203798?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/15853109?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=19
http://www.ncbi.nlm.nih.gov/pubmed/15853109?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=19
http://www.ncbi.nlm.nih.gov/pubmed/15853109?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=19
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jedrychowski%20JR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bleier%20RG%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Caputo%20AA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'ASDC%20J%20Dent%20Child.');
http://www.ncbi.nlm.nih.gov/pubmed/11357568?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=9
http://www.ncbi.nlm.nih.gov/pubmed/11357568?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=9
http://www.ncbi.nlm.nih.gov/pubmed/11357568?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=9
http://www.ncbi.nlm.nih.gov/pubmed/11551010?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=4
http://www.ncbi.nlm.nih.gov/pubmed/11551010?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=4
http://www.ncbi.nlm.nih.gov/pubmed/11551010?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=4
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Feilzer%20AJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22De%20Gee%20AJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Davidson%20CL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed/8675797?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/8675797?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Watts%20DC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Marouf%20AS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Dent%20Mater.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Unterbrink%20GL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Liebenberg%20WH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Quintessence%20Int.');
http://www.ncbi.nlm.nih.gov/pubmed/10439035?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=14
http://www.ncbi.nlm.nih.gov/pubmed/10439035?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=14
http://www.ncbi.nlm.nih.gov/pubmed/10439035?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=14
http://www.ncbi.nlm.nih.gov/pubmed/10439035?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=14
http://www.ncbi.nlm.nih.gov/pubmed/10439035?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=14
http://www.ncbi.nlm.nih.gov/pubmed/11395704?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=12
http://www.ncbi.nlm.nih.gov/pubmed/11395704?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=12
http://www.ncbi.nlm.nih.gov/pubmed/11572291?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/11572291?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/11572291?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/11803993?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/11803993?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/11803993?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/11803993?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/11499515?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=5
http://www.ncbi.nlm.nih.gov/pubmed/11499515?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=5
http://www.ncbi.nlm.nih.gov/pubmed/11499515?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=5
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Alomari%20QD%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Reinhardt%20JW%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Boyer%20DB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Oper%20Dent.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kinomoto%20Y%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Torii%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'J%20Dent.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tolidis%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nobecourt%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Randall%20RC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Dent%20Mater.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Elledge%20DA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Dent%20Clin%20North%20Am.');
http://www.ncbi.nlm.nih.gov/pubmed/9604575?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=3
http://www.ncbi.nlm.nih.gov/pubmed/9604575?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=3
http://www.ncbi.nlm.nih.gov/pubmed/9604575?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=3
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sakaguchi%20RL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ferracane%20JL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Dent%20Mater.');
http://www.ncbi.nlm.nih.gov/pubmed/11203787?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/11203787?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2

Dis Hekimliginde Mikrosizinti ve Mikrosizinti Arastirma Yontemleri

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Leinfelder KF. Is it possible to control the
directional ~ shrinkage  of  resin-based
composites? J Am Dent Assoc, 2001; 132:
782-783.

Applequist EA, Meiers JC. Effect of bulk
insertion, prepolymerized resin composite
balls, and beta-quartz inserts on microleakage
of Class V resin composite restorations.
Quintessence Int, 1996; 27: 253-258.

Aw TC, Nicholls JI. Polymerization shrinkage
of densely-filled resin composites. Oper Dent,
2001; 26: 498-504.

Noort RV. Introduction to dental materials.
Mosby, London; 1994: p.89-105.

O'Brien WJ. Dental Materials and their
selection. Chicago: Quintessence Publishing
Co. Inc., 1997.

Sideridou I, Achilias DS, Kyrikou E. Thermal
expansion characteristics of light-cured dental

resins and resin composites. Biomaterials,
2004; 25: 3087-3097.

Sidhu SK, Carrick TE, McCabe JF.
Temperature  mediated  coefficient  of

dimensional change of dental tooth-colored
restorative materials. Dent Mater, 2004; 20:
435-440.

Vaidyanathan J, Vaidyanathan TK, Wang Y,
Viswanadhan T. Thermoanalytical
characterization of visible light cure dental
composites. J Oral Rehabil, 1992; 19: 49-64.

Peterson EA, Phillips RW, Swartz ML. A
comparison of the physical properties of four
restorative resins. J Am Dent Assoc, 1966; 73:
1324-1336.

Wendt SL, Mclnnes PM, Dickinson GL. The
effect of thermocycling in microleakage
analysis. Dent Mater, 1992; 8: 181-184.

Wahab FK, Shaini FJ, Morgano SM. The
effect of thermocycling on microleakage of
several commercially available composite
Class V restorations in vitro. J Prosthet Dent,
2003; 90: 168-174.

Kemp-Scholte CM, Davidson CL. Overhang
of Class V composite resin restorations from
hygroscopic expansion. Quintessence Int,
1989; 20: 551-553.

Thonemann BM, Federlin M, Schmalz G,
Hiller KA. SEM analysis of marginal
expansion and gap formation in Class 1l
composite restorations. Dent Mater, 1997; 13:
192-197.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

33

Burrow MF, Inokoshi S, Tagami J. Water
sorption of several bonding resins. Am J Dent,
1999; 12: 295-298.

Fabre HS, Fabre S, Cefaly DF, de Oliveira
Carrilho MR, Garcia FC, Wang L. Water
sorption and solubility of dentin bonding
agents light-cured with different light sources.
J Dent, 2007; 35: 253-258.

Malacarne J, Carvalho RM, de Goes MF,
Svizero N, Pashley DH, Tay FR, Yiu CK,
Carrilho MR. Water sorption/solubility of
dental adhesive resins. Dent Mater, 2006; 22:
973-980.

Boston DW, Kerzie M. An improved
technique for Class V composite resin inlays.
Quintessence Int, 1993; 24: 19-24.

Duquia Rde C, Osinaga PW, Demarco FF, de
V Habekost L, Conceicdo EN. Cervical
microleakage in MOD restorations: in vitro
comparison of indirect and direct composite.
Oper Dent, 2006; 31: 682-687.

Soares CJ, Celiberto L, Dechichi P, Fonseca
RB, Martins LR. Marginal integrity and
microleakage of direct and indirect composite
inlays: SEM and stereomicroscopic evaluation.
Braz Oral Res, 2005; 19: 295-301.

Isidor F, Brendum K. A clinical evaluation of
porcelain inlays. J Prosthet Dent, 1995; 74:
140-144.

Lange RT, Pfeiffer P. Clinical evaluation of
ceramic inlays compared to composite
restorations. Oper Dent, 2009; 34: 263-272.

McLaughlin G. Porcelain veneers. Dent Clin
North Am, 1998; 42: 653-656.

Jun SK, McConnell S. Enhancing natural
aesthetics via porcelain laminate veneers. Pract
Proced Aesthet Dent, 2007; 19: 369-371.

Della Bona A, Kelly JR. The clinical success
of all-ceramic restorations. J Am Dent Assoc,
2008; 139 Suppl:8S-13S.

Thordrup M, Isidor F, Horsted-Bindslev P.
Comparison of marginal fit and microleakage
of ceramic and composite inlays: an in vitro
study. J Dent, 1994; 22: 147-153.

Hasegawa EA, Boyer DB, Chan DC.
Microleakage of indirect composite inlays.
Dent Mater, 1989; 5: 388-391.

Frankenberger R, Lohbauer U, Schaible RB,
Nikolaenko SA, Naumann M. Luting of
ceramic inlays in vitro: marginal quality of


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Applequist%20EA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Meiers%20JC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Quintessence%20Int.');
http://www.ncbi.nlm.nih.gov/pubmed/11551015?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/11551015?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/14967543?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=36
http://www.ncbi.nlm.nih.gov/pubmed/14967543?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=36
http://www.ncbi.nlm.nih.gov/pubmed/14967543?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=36
http://www.ncbi.nlm.nih.gov/pubmed/15081549?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=14
http://www.ncbi.nlm.nih.gov/pubmed/15081549?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=14
http://www.ncbi.nlm.nih.gov/pubmed/15081549?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=14
http://www.ncbi.nlm.nih.gov/pubmed/1533871?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=35
http://www.ncbi.nlm.nih.gov/pubmed/1533871?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=35
http://www.ncbi.nlm.nih.gov/pubmed/1533871?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=35
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Peterson%20EA%202nd%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Phillips%20RW%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Swartz%20ML%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'J%20Am%20Dent%20Assoc.');
http://www.ncbi.nlm.nih.gov/pubmed/1521707?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=38
http://www.ncbi.nlm.nih.gov/pubmed/1521707?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=38
http://www.ncbi.nlm.nih.gov/pubmed/1521707?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=38
http://www.ncbi.nlm.nih.gov/pubmed/12886210?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=21
http://www.ncbi.nlm.nih.gov/pubmed/12886210?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=21
http://www.ncbi.nlm.nih.gov/pubmed/12886210?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=21
http://www.ncbi.nlm.nih.gov/pubmed/12886210?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=21
http://www.ncbi.nlm.nih.gov/pubmed/2639410?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/2639410?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/2639410?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/9758974?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=3
http://www.ncbi.nlm.nih.gov/pubmed/9758974?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=3
http://www.ncbi.nlm.nih.gov/pubmed/9758974?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=3
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Burrow%20MF%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Inokoshi%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tagami%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Am%20J%20Dent.');
http://www.ncbi.nlm.nih.gov/pubmed/17045723?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=14
http://www.ncbi.nlm.nih.gov/pubmed/17045723?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=14
http://www.ncbi.nlm.nih.gov/pubmed/17045723?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=14
http://www.ncbi.nlm.nih.gov/pubmed/16405987?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=18
http://www.ncbi.nlm.nih.gov/pubmed/16405987?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=18
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Boston%20DW%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kerzie%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Quintessence%20Int.');
http://www.ncbi.nlm.nih.gov/pubmed/17153977?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=3
http://www.ncbi.nlm.nih.gov/pubmed/17153977?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=3
http://www.ncbi.nlm.nih.gov/pubmed/17153977?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=3
http://www.ncbi.nlm.nih.gov/pubmed/16491259?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=4
http://www.ncbi.nlm.nih.gov/pubmed/16491259?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=4
http://www.ncbi.nlm.nih.gov/pubmed/16491259?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=4
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Isidor%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Br%C3%B8ndum%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'J%20Prosthet%20Dent.');
http://www.ncbi.nlm.nih.gov/pubmed/19544814?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=5
http://www.ncbi.nlm.nih.gov/pubmed/19544814?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=5
http://www.ncbi.nlm.nih.gov/pubmed/19544814?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=5
http://www.ncbi.nlm.nih.gov/pubmed/9891647?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=4
http://www.ncbi.nlm.nih.gov/pubmed/17821942?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=29
http://www.ncbi.nlm.nih.gov/pubmed/17821942?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=29
http://www.ncbi.nlm.nih.gov/pubmed/18768903?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=3
http://www.ncbi.nlm.nih.gov/pubmed/18768903?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=3
http://www.ncbi.nlm.nih.gov/pubmed/8027457?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/8027457?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/8027457?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/2700973?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=25
http://www.ncbi.nlm.nih.gov/pubmed/17544101?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=24
http://www.ncbi.nlm.nih.gov/pubmed/17544101?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=24

34

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

self-etch and etch-and-rinse adhesives versus
self-etch cements. Dent Mater, 2008; 24: 185-
191.

Burke FJ, McCaughey AD. Resin luting
materials: the current status. Dent Update,
1993; 20: 109-115.

Uctasli S, Hasanreisoglu U, Wilson HJ. The
attenuation of radiation by porcelain and its
effect on polymerization of resin cements. J
Oral Rehabil, 1994; 21: 565-575.

el-Mowafy OM, Rubo MH, el-Badrawy WA.
Hardening of new resin cements cured through
a ceramic inlay. Oper Dent, 1999; 24: 38-44.

Gwinnett AJ, Baratieri LN, Monteiro S Jr,
Ritter AV. Adhesive restorations with
amalgam: guidelines for the clinician.
Quintessence Int, 1994; 25: 687-695.

Charlton DG, Moore BK, Swartz ML. In vitro
evaluation of the use of resin liners to reduce
microleakage and improve retention of
amalgam restorations. Oper Dent, 1992; 17:
112-119.

Pashley EL, Comer RW, Parry EE, Pashley
DH. Amalgam buildups: shear strength and
dentin sealing properties. Oper Dent, 1991; 16:
82-89.

Johnson GH, Gordon GE, Bales DJ.
Postoperative  sensitivity —associated  with
posterior composite and amalgam restorations.
Oper Dent, 1988; 13: 66-73.

Burke FJ, McHugh S, Hall AC, Randall RC,
Widstrom E, Forss H. Amalgam and
composite use in UK general dental practice in
2001. Br Dent J, 2003; 194: 613-618.

Fuks AB. The use of amalgam in pediatric
dentistry. Pediatr Dent, 2002; 24: 448-455.

Lacy AM, Staninec M. The bonded amalgam
restoration. Quintessence Int, 1989; 20: 512-
514,

Browning WD, Johnson WW, Gregory PN.
Clinical performance of bonded amalgam
restorations at 42 months. J Am Dent Assoc,
2000; 131: 607-611.

Opdam NJ, Bronkhorst EM, Roeters JM,
Loomans BA. A retrospective clinical study on
longevity of posterior composite and amalgam
restorations. Dent Mater, 2007; 23: 2-8.

Ben-Amar A. Reduction of microleakage
around new amalgam restorations. J Am Dent
Assoc, 1989; 119: 725-728.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

Erdemir U., Yaman B.C.

Powell GL, Daines DT. Solubility of cavity
varnish: a study in vitro. Oper Dent, 1987; 12:
48-52.

Biiyiikgokeesu S. “Dispersalloy” amalgamlarin
kavite duvari ile olan iligkisinin incelenmesi.
Doktora Tezi, Istanbul Universitesi, 1980.

Biiyilikgokgesu S. Dishekimliginde amalgam.
Istanbul Universitesi Dishekimligi Fakiiltesi,
Ders notu. Istanbul, 1994.

Harris RK. Dental amalgam: success or
failure? Oper Dent, 1992; 17: 243-252.

Karamiirsel-Ulukapi I, Lussi A, Stich H, Hotz
P. Comparison of the sealing ability of four
cavity varnishes: an in vitro study. Dent Mater,
1991, 7: 84-87.

Marchiori S, Baratieri LN, de Andrada MA,
Monteiro Junior S, Ritter AV. The use of liners
under amalgam restorations: an in vitro study
on marginal leakage. Quintessence Int, 1998;
29: 637-642.

Cobb DS, Denehy GE, Vargas MA. Amalgam
shear bond strength to dentin using single-
bottle primer/adhesive systems. Am J Dent,
1999; 12: 222-226.

Meiers JC, Turner EW. Microleakage of
dentinfamalgam alloy bonding agents: results
after 1 year. Oper Dent, 1998; 23: 30-35.

Cenci MS, Piva E, Potrich F, Formolo E,
Demarco FF, Powers JM. Microleakage in
bonded amalgam restorations using different
adhesive materials. Braz Dent J, 2004; 15: 13-
18.

Mueninghoff LA, Dunn SK, Leinfelder KF.
Comparison of dye and ion microleakage tests.
Am J Dent, 1990; 3: 192-194.

Erdilek D, Dorter C, Koray F, Kunzelmann
KH, Efes BG, Gomec Y. Effect of Thermo-
mechanical Load Cycling on Microleakage in
Class Il Ormocer Restorations. Eur J Dent,
2009; 3: 200-205.

Heintze SD. Systematic reviews: |. The
correlation between laboratory tests on
marginal quality and bond strength. Il. The
correlation between marginal quality and
clinical outcome. J Adhes Dent, 2007; 9 Suppl
1: 77-106.

Holan G, Chosack A, Casamassimo PS,
Eidelman E. Marginal leakage of impregnated
Class 2 composites in primary molars: an in
vivo study. Oper Dent, 1992; 17: 122-128.


http://www.ncbi.nlm.nih.gov/pubmed/8224343?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=9
http://www.ncbi.nlm.nih.gov/pubmed/8224343?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=9
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Uctasli%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hasanreisoglu%20U%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wilson%20HJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'J%20Oral%20Rehabil.');
javascript:AL_get(this,%20'jour',%20'J%20Oral%20Rehabil.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22el-Mowafy%20OM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rubo%20MH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22el-Badrawy%20WA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Oper%20Dent.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gwinnett%20AJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Baratieri%20LN%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Monteiro%20S%20Jr%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ritter%20AV%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Quintessence%20Int.');
http://www.ncbi.nlm.nih.gov/pubmed/1437693?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/1437693?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/1437693?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/1437693?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/1803337?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/1803337?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Johnson%20GH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gordon%20GE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bales%20DJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Oper%20Dent.');
http://www.ncbi.nlm.nih.gov/pubmed/12819697?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=16
http://www.ncbi.nlm.nih.gov/pubmed/12819697?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=16
http://www.ncbi.nlm.nih.gov/pubmed/12819697?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=16
http://www.ncbi.nlm.nih.gov/pubmed/12412959?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=15
http://www.ncbi.nlm.nih.gov/pubmed/12412959?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=15
http://www.ncbi.nlm.nih.gov/pubmed/10832254?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=51
http://www.ncbi.nlm.nih.gov/pubmed/10832254?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=51
http://www.ncbi.nlm.nih.gov/pubmed/16417916?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=21
http://www.ncbi.nlm.nih.gov/pubmed/16417916?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=21
http://www.ncbi.nlm.nih.gov/pubmed/16417916?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=21
http://www.ncbi.nlm.nih.gov/pubmed/2687347?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/2687347?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/3473450?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=4
http://www.ncbi.nlm.nih.gov/pubmed/3473450?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=4
http://www.ncbi.nlm.nih.gov/pubmed/1303517?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=3
http://www.ncbi.nlm.nih.gov/pubmed/1303517?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=3
http://www.ncbi.nlm.nih.gov/pubmed/1936645?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=32
http://www.ncbi.nlm.nih.gov/pubmed/1936645?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=32
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Marchiori%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Baratieri%20LN%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22de%20Andrada%20MA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Monteiro%20J%C3%BAnior%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ritter%20AV%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Quintessence%20Int.');
http://www.ncbi.nlm.nih.gov/pubmed/10649912?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/10649912?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/10649912?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/9610330?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=3
http://www.ncbi.nlm.nih.gov/pubmed/9610330?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=3
http://www.ncbi.nlm.nih.gov/pubmed/9610330?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=3
http://www.ncbi.nlm.nih.gov/pubmed/15322639?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=11
http://www.ncbi.nlm.nih.gov/pubmed/15322639?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=11
http://www.ncbi.nlm.nih.gov/pubmed/15322639?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=11
http://www.ncbi.nlm.nih.gov/pubmed/2076248?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/19756194?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=5
http://www.ncbi.nlm.nih.gov/pubmed/19756194?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=5
http://www.ncbi.nlm.nih.gov/pubmed/19756194?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=5
http://www.ncbi.nlm.nih.gov/pubmed/18341236?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=44
http://www.ncbi.nlm.nih.gov/pubmed/18341236?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=44
http://www.ncbi.nlm.nih.gov/pubmed/18341236?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=44
http://www.ncbi.nlm.nih.gov/pubmed/18341236?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=44
http://www.ncbi.nlm.nih.gov/pubmed/18341236?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=44
http://www.ncbi.nlm.nih.gov/pubmed/1287593?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=20
http://www.ncbi.nlm.nih.gov/pubmed/1287593?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=20
http://www.ncbi.nlm.nih.gov/pubmed/1287593?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=20

Dis Hekimliginde Mikrosizinti ve Mikrosizinti Arastirma Yontemleri

90.

91.

92.

93.

94,

95.

96.

97.

98.

99.

100.

Sparks JD, Hilton TJ, Davis RD, Reagan SE.
The influence of matrix use on microleakage
in Class 5 glass-ionomer restorations. Oper
Dent, 1992; 17: 192-195.

Piva E, Meinhardt L, Demarco FF, Powers JM.
Dyes for caries detection: influence on
composite and compomer microleakage. Clin
Oral Investig, 2002; 6: 244-248.

Loguercio AD, de Oliveira Bauer JR, Reis A,
Grande RH. In vitro microleakage of packable
composites in  Class Il  restorations.
Quintessence Int, 2004; 35: 29-34.

Williams PT, Schramke D, Stockton L.
Comparison of two methods of measuring dye
penetration in  restoration  microleakage
studies. Oper Dent, 2002; 27: 628-635.

Heinrich R, Kunzel W. Diagnosis and
treatment of carious dentine. J Int Assoc Dent
Child, 1986; 17: 5-8.

Roulet JF, Reich T, Blunck U, Noack M.
Quantitative margin analysis in the scanning
electron microscope. Scanning Microsc, 1989;
3:147-158.

Chan KC, Swift EJ Jr. Leakage of chemical
and light-cured basing materials. J Prosthet
Dent, 1989; 62: 408-411.

Charlton DG, Moore BK. In vitro evaluation
of two microleakage detection tests. J Dent,
1992; 20: 55-58.

Alani AH, Toh CG. Detection of microleakage
around dental restorations: a review. Oper
Dent, 1997; 22: 173-185.

Shortall AC. Microleakage, marginal adapta-
tion and composite resin restorations. Br Dent
J, 1982; 153: 223-227.

Powis DR, Prosser HJ, Shortall AC, Wilson
AD. Long-term monitoring of microleakage of
composites. Part I: Radiochemical diffusion
technique. J Prosthet Dent, 1988; 60: 304-307.

101.

102.

103.

104.

105.

106.

107.

108.

1009.

110.

111.

35

Crim  GA, Swartz ML, Phillips RW.
Comparison of four thermocycling techniques.
J Prosthet Dent, 1985; 53: 50-53.

Tangsgoolwatana J, Cochran MA, Moore BK,
Li Y. Microleakage evaluation of bonded
amalgam restorations: confocal microscopy
versus radioisotope. Quintessence Int, 1997;
28: 467-477.

Lacy AM, Wada C, Du W, Watanabe L. In
vitro microleakage at the gingival margin of
porcelain and resin veneers. J Prosthet Dent,
1992; 67: 7-10.

Tiritoglu M. Kenar sizintis1  belirleme
yontemleri. Ege Universitesi Dighekimligi
Fakiiltesi Dergisi, 1994; 15: 132-138.

Zivkovi¢ S, Bojovi¢ S, Pavlica D. Bacterial
penetration of restored cavities. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod, 2001; 91:
353-358.

Pickard HM, Gayford JJ. Leakage at the
margins of amalgam restorations. Br Dent J,
1965; 119: 69-77.

Taylor MJ, Lynch E. Marginal adaptation. J
Dent, 1993; 21: 265-273.

Pameijer CH. Replication techniques with new
dental impression materials in combination
with different negative impression materials.
Scan Electron Microsc, 1979; 2: 571-574.

Pioch T, Stotz S, Staehle HJ, Duschner H.
Applications of confocal laser scanning
microscopy to dental bonding. Adv Dent Res,
1997; 11: 453-461.

Watson TF. Applications of high-speed
confocal imaging techniques in operative
dentistry. Scanning, 1994; 16: 168-173.

Pioch T, Staehle HJ, Duschner H, Garcia-
Godoy F. Nanoleakage at the composite-dentin
interface: a review. Am J Dent, 2001; 14: 252-
258.

Yazisma Adresi:

Dr. Ugur ERDEMIR

Istanbul Universitesi Dis Hekimligi Fakiiltesi
Dis Hastaliklar1 ve Tedavisi Anabilim Dali
34390 Capa/Istanbul

Tel: 212 414 20 20 / 30369

Gsm: 532 248 19 95

E-mail: uerdemir@istanbul.edu.tr


http://www.ncbi.nlm.nih.gov/pubmed/1289866?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/1289866?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/12483240?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/12483240?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/14765638?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=12
http://www.ncbi.nlm.nih.gov/pubmed/14765638?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=12
http://www.ncbi.nlm.nih.gov/pubmed/12413230?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/12413230?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/12413230?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/3478417?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=8
http://www.ncbi.nlm.nih.gov/pubmed/3478417?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=8
http://www.ncbi.nlm.nih.gov/pubmed/2740861?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=4
http://www.ncbi.nlm.nih.gov/pubmed/2740861?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=4
http://www.ncbi.nlm.nih.gov/pubmed/2555481?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=81
http://www.ncbi.nlm.nih.gov/pubmed/2555481?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=81
http://www.ncbi.nlm.nih.gov/pubmed/1548388?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=4
http://www.ncbi.nlm.nih.gov/pubmed/1548388?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=4
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Alani%20AH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Toh%20CG%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Oper%20Dent.');
javascript:AL_get(this,%20'jour',%20'Oper%20Dent.');
http://www.ncbi.nlm.nih.gov/pubmed/6753878?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/6753878?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed/3172015?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/3172015?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/3172015?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/3156244?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=2
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tangsgoolwatana%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cochran%20MA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Moore%20BK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Li%20Y%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Quintessence%20Int.');
http://www.ncbi.nlm.nih.gov/pubmed/1548613?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=10
http://www.ncbi.nlm.nih.gov/pubmed/1548613?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=10
http://www.ncbi.nlm.nih.gov/pubmed/1548613?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=10
http://www.ncbi.nlm.nih.gov/pubmed/11250635?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=3
http://www.ncbi.nlm.nih.gov/pubmed/11250635?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=3
http://www.ncbi.nlm.nih.gov/pubmed/14319207?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/14319207?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/8227687?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=7
http://www.ncbi.nlm.nih.gov/pubmed/392716?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/392716?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/392716?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1

