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O ABSTRACTO

Objective: To compare the marginal microleakage of ceramic inlays with direct composite
in class 2 restorations. In addition, the study evaluated the effect of dental tissues (dentin
and enamel) on microleakage.

Materials and Methods: Standard Class Il MOD cavities were prepared in 20 noncarious
human upper molars, with cervical margin in enamel (mesial) or dentin (distal). The
specimens were randomly divided into two groups (n=10). The first group was restored
with direct composite (Tetric N-Ceram) which filled incrementally with 2 mm layers after
preparing the cavities by etching and bond application. The second group was restored
with Empress 2 inlays which were previously made in the laboratory by luting them with a
dual curing resin cement (Variolink). After 24 hours of storage in distilled water, teeth
were submitted to thermocycling. Then the teeth were coated with nail varnish except for
the restoration and 1 mm around them, and immersed in 2% aqueous solution of methylene
blue for 12 hours. Teeth were sectioned longitudinally and leakage scores were evaluated
using a microscope at 40x magnification.

Results: Data were subjected to nonparametric statistical analysis (Mann-Whitney and
Wilcoxon) at the 0.05 level of significance. There was no difference in microleakage
between ceramic and direct composite restorations in both of enamel and dentine. In
composite, the microleakage occurred in dentin was greater than enamel, whereas this
difference in the ceramic restorations between enamel and dentin was not observed.

Keywords: Microleakage, Ceramic inlays, Direct composite, Indirect restoration.

" Associate Professor, Department of Endodontic and Operative, Faculty of Dentistry, Tishreen
University, Lattakia, Syria.

™ Postgraduate Student, Department of Operative & Endodontic Dentistry, Faculty of Dentistry,
Tishreen University, Lattakia, Syria.

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online I1SSN: 2663-4287
139



Tishreen University Journal. Health Sciences Series € 2020 (4) 23l (42) dlaall Lpaaall o glall o 555 Anala e

Bpdilaall ujgaagSl) clasasig Al Clasaill Alaal) ol (p dijlia
(Adea duyy) AGY Ciiall B

* ..
s dia .2

7 Al daal
(2020 [ 7 [ 2 b il 32020 [ 2 [ 6 g1aY) b
O gedl O

S il 8 5l CujsiesSll Glae i g Lalill e L8380 ilasa fill ilea) oyl A35la 1 cisgl)
o) 138 Eigan e aladly Sl Gl c CDRY) ik Ay

e cililae slal MOD ) Caiall o cilasas Jlin 4ails dsle oay (g pdie acan &3 1@ hallg Agal)
Ofic sana G Aial) e Lz lad) 8 dagl) (il jlaall poagy Lay slidl V] gl laa) g
leSlew a5 ¥ clads (i 5yile (Tetric N-Ceram) cujsuesSil (J9) desend) s 23 Gua n=10
Usde degimn Babid Cilasesy 4ulil) de ganall arast o Laiw b)) Balel) Gaaka 5 (ATl 2y @llg a2 e
sl (& duall Bais 2ay (Variolink) bl AU sl cuedl @lall @lldy 2 Loy sale (g
Glasesll lae HAUY) oOlay Gy Lhat cad Sl clygall Al Caad dele 24 sad haidl
Glasesill Cuatia (b Dliall (o 8 dele 12 52a] %2 calinall 3))) dasa (B Cipetg canl latar Llsnyg
cAlnl el Aoy andil X40 Sty jeaall iad clinall S6) 8 cdagll ) olaiVL

%5 Ay ggiwe xie Wilcoxon s Mann-Whitney as)baadll ddlasyl chlad¥) ehal) 2 gl
G dalall liall Gl A CapaesSl Gilasesi 5 Ldall Cilassill Gn (9 @l o ol 4l i) el
celial) 8 ade ga Lae ST JS0 Zlall 8 i) Gyl Cias CargaesSl Cilasasi oz ladly elisall (e S
gladly sl G dadiall il sill (8 Byl 1aa Laadl ol Laiy

Baball e Slaasll ¢ aliall Cuygia ol (Aalill aa AN Cilasa il ¢ Alaall ol tdalital) cilalsl)

g — LA — 0 daals — GLaY) qils S — LAY Blghae and — 3o luwa M
g — AEU = (0 daaly — L) G A0S — LY Blglae and — (Lsiwale) Lo clufa il T

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online I1SSN: 2663-4287
140



Sl colas (e Ay S Chiaall 8 5plaall CarjguasSl) lasasip bl ilasa pll Sliad) copuatll o & lia

- -

tdadla
Ol dgilie dbent alger LAY QLYY i o)
Gl Ll Gl b Dl maal Ll
iun Simonsen and Calamia jaje «culioldll (il
LAl Zshall (as 3ub e Al ae molll Gl
3 gl L1 (5ol 1] clayslis gl men Hlasiul,
QL) Lo B3 ma Alee Jgf ) Al sda ojs
O Julls L[2] 1983 sle b sk sjlim) 5 duelaY!
e el ) e ddall clewpll aladi

B Aiad) ol we Alagyal) el o3 7 ladl Ak
aaadin ) Rl e suss sl il 1985 Ao
o2 aladiuly L) dad) LSl (ailiadlly 48580 dsall aisall kil ace My cAgalall Gyl e
A e A 0l ) Gl saoal) dalledll Gyl et L[3] Lgind e el dalall (50 ol
pracaill ¢(Caadl Jldl) Caall) Larialls (ghall (pall ((Qsmad) Gall) (el 3kl cually ailiall aaddl
J8 e e alaaly ddlas 555 ) bS] sda <ol a5 .[5-4] (CAD/CAM) isulall saclusey aoiaills
Al Q) s (b A8AY Sl st e oyl QL) sl

t8pdla g of Brdlue cilanasi

o 0nS JSa CusnasSll s lad ) sl e sadiadl) ol dakaily Zaaladl Tl slge ok (ol
o V) Ay Ayl Galpal) (A daalsd) clwatll e sl e oSl ([6] LN QLAY e
) ey Adsaal) Lilall GLuYE Baane Ly liadsi o yeaiiy ydlall CuyguasSl Slasefi pladiudl
pladils JalS (S8 aiias (e Y 138y cduiial) Liadl maill scall cali e 508 Ssar s o i <ol
S fe laill die CujsuesSll Glasesi palis Gl @lld ) diLaYb [7-8-9-10] cujsesll ilasass
dalunll Jia sl BT (e e i La g ilaad) Copil) Gigan ) Lage diadl ol ae Llip¥) Lo uSe
Q1] psestl 38 ) Ysemy AnY Al bl 5 (RSl i cdadladll axy

oailad Al e Cun Bdlial) Sl Sl Cagaall 03a e waal) das o (e LbAT Slasasl
e Al L)) sgis S Alle dasliay (ool ¥ Lllas ol mihll GlSpe lgihlae die Blias
Akl alaia muly a3 (g a3 A Bl i ey Lo oz bell Aagl) slgal) Jlasiad die Al ol
hal) Gl Gipan e My L3N Slaseill Aladtil Gl Gl ) ALyl ([12-13] cbasll 4LSY)
et A Al Salll Saraal) Al Ao LAl Glassill (8 ety Cus cCuoresSl Clare iy 45)lke
[14] ilead) 8 Cppeead ) (525 1385 BlalY) b andiel) cuiad) b

led sumns ) Glaaill Lagad 5 Clasill 8 AlS0e ey Jlal) coall i Y elld ga )l e
L] ek 8 Al U1 (e Lgie iy Loy bl g 80L5 ) (25 Cus 352 (C Factor) J<all Jale

Al Gada AN sl (1) JSid

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online I1SSN: 2663-4287
141



Tishreen University Journal. Health Sciences Series € 2020 (4) 23l (42) dlaall Lpaaall o glall o 555 Anala e

G lgie gl Bl sl Dl Cilsal) i sas ST 05K Y daar iliad) peall Sigaa o S iy
slndlly zlad) o dgibline Bloy¥) (ol Lo il Ll Lala V) il b celatl) (Kl ([15-16] elisdl)
J17] ilaad) Gyl Cun e Lagin Tpliia 2131 claall (mes cupglil LS

(e e guadll 485l Claasill 5 Bpaluall CuysaasSl Clasasi (g (Alall copeall d)lke ) Gl 130 g
el 138 Gigan 8 el 5 bl G DAY 585 Ay oSBT Caiall b 2 e

rodlgay Cal) 3k

G O s deglie DA e RS Adls Lsle oay e L) @
Dis elag¥) ol o Uydas ¢oalldl Jslaa 8 alal) 2y ddasinall ola )Y
Gac ae 4 paaill (aje) dfilae sl MOD Sl caiall o
manill Calga elgdl 23 g (me 1.5 gl Jlaall Bee cae 2 jcaail)
Sl B 38 ¥ G ) fiag Gamy Gl sl
Caad gl gilll jlaad) wiag Leiy o(elisadl ) ae 1 ke D)
(W) ) ae 1 e L) Sl k)

O selie ghall cull Hake sl Glewill uaaill ool Led)
) gdant (2) Jeal e Ll da)n dale dliw aladsal @l Sy clayy Gwe i
Adle adad Al Glacal @hadast o)l JS 2 gdlaial ae (las

s QI 3 G g i sena G QLAY e

o) Glasa s dia

Zetaplus, ) sSbud) Ll sadiual &oll desesall 8 Ol gpiaadll il ok M &
Jal e Lol 2B Ssuall sl ela] o5 dasnll 8] o Jguasll Gl cila & (Zhermack
oS (B gmnally Tpnall 3l a€ amy g oIS /oS s Gyl e Ausllaall Cilasa ill dpnadll 2 3aill giaa
e dgaslly (IPS Empress2, Ivoclar vivadent) 2. w¥) cajald (glhall caall Vsl A el L3y
A8 Cilase

il il

ru a8l (AgY) A ganall araji

zohe elS Gty saiedl (iS5 &5 clebiad 5 lghat & il Gsnan Bpmadll LY polae CRlan ey
A eliall 436 305 zlall 40l 15 sad (N-Etch, Ivoclar vivadent) %37 stugdll (aesy jucasill
Al (ppde saal culia (Tetric N-Bond) zlall alah)ll sald) (he s Gakst o .calaly caiihg cald
e (Tetric N-Ceram, Ivoclar vivadent) cujsmsSlb spaaadl jiall ciad) 2 cculaaill Hlea aladiab
Agal (o Bl dilse o A 40 5ad Ak JS Culda Cum caa2 G WiSlow w5 Y sadie Al il JSa
ALY

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
142



ol calas (a:v.xa.q Z.M\Ja) ‘;'ytzn Chiall & 8 yilaall Q:\J}A.AJSH Cilasa yig 48330 Cilasa 5l ‘_;La;.l\ i)y dylaa

Cujgmasslly puasil gl (3) Jeal

20upsa¥ s Al dsganall arasi

anns spanil zbaa JalS (RS 5 clghiindy Loty mliill (osaner Spnall (U] sl Clahs sa
Al sall (e Gl il o3 L Cilaly Cid g bl A eliall 46 30 5 2 bl A5G 15 5 %37 ghussdl)
cubail) lea aladnuly Lal Guyde 82l Cullag (Tetric N-Bond, Ivoclar vivadent) Ll

e (Porcelain Etch, Ultradent) %10 _gall aes Gubs DA e 2 Gops) Gl gt s WS
zsbadl e (Silane, Ultradent) (Sl Gauai &5 4l 20 82 L) medll ae Jasijice Sl zshadd)
celsalls Lgasias 5 At 60 s L3l

(Variolink, Ivoclar vivadent) il AW a5l ciedd ¢ owally gelad) o dagludie il Cinia
(JOne Jara gubiy il as Bpasal)l Luddl 5yiall G Glassilly Ciany) aag o8 AGEN Glalad i
Bpu) gl e JS) ALY gall (e it 40 53a] gl Culesill Gk U8 cian) e 30 iy

Al
O Caisassll elgdl degane plasiuly cilosaill Cilsa gl 5 slg) @3 5 dend) Qllsal) (o QLAY paes e

.Coltene is)a
journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287

143



Tishreen University Journal. Health Sciences Series € 2020 (4) 23l (42) dlaall Lpaaall o glall o 555 Anala e

2up) aagi Glal) cighs (4) Jsal

lial) upedl) Lsal
Lha )50 500d amy et & dele 24 50dl 37 3)ha Aoy A ohaiall slall 8 Aoyl gLY) Jais S
30 324) ane JS B Al pumg 2 Cus Dighe A3y S5F 5 5t Bl Japd O Al Glesd) aladial
Al S el Lagin o) Juals Al
caily anesil) lae Y Dl e ey JelS S (s IS Lodaas 8 ¢ peal) pedlly QL) (50 B
gres Cipeb A Dl s Aada Gl pe Slasaill Jlall dahie e Baliall 8 Gus ael laie 40 dawd)
G Al il Jslaal) (ga W] aasg el 12 50d %2 3Kl (63 colinal) 331 Jolae 8 dual) i
(lall sl
ale 0.1 dSLes (63 ule (B alasinls Ayl QLY Cara phalia eha) DS e Gatead ) QLY Crad
Chaiie & cdagll owl) slatWh Gull Johll jsaall Slse 2y e Ghy 2,0l Cad diadiie de
Cosalall Wi Jaf (e die IS daddy Hoem Jaliill 5 X400 seaall cind (L) alalie Cuand o5 aseil
([18-19] iliall Copell oy il M) el Ladie) Cam (g5l el i) Ll
caa il 5 uall G Sl el (8 Gyt gy V10 Aay o
sl laal) e dalad) Gl e J8Y Juan capeaill 11 dapn @
cgsll) sl o GEEN (e By B e FSY Jeay el 12 dapy o
Ll @pnall sl ) Jsaasll 053 gl Jlaad) A e SSY Jaar cijell 13 dnps o
L @l laall ) deas apell 24 dayy o

bl gy el Copdl) (e 3l (6) 5 (5) culSal) B

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
144



ol calas (a:v.xa.q fm\)a) ‘;'\EJ\ Chiall ‘f 8 yilaall QI:\J}MJS]\ Cilasa yig 48330 Cilasa 5l ‘_;La;.l\ i)y dylaa

sligall b (ilia o 2251 ¥ 2(6) JS&I gladl b A Aayal e ks cupedd £(5) ISl

i Alany) Jadasil)

Ogeall Jalat malin do Alaall Cojeall daps 8ol B AT Gials gy dusdi e Gialdl Gl da sy 2aas
Cun %90 AT Gl ae Galdl sl dapn culi s (A %95 4k pe Galll Gl da s caly S8
.(P=0.0001)

&l ddss 8 & (Mann-Whitney 3 Wilcoxon  dylaadll dilaay) chladll eln) &
0.05 e dglany) duaa¥) day Jliel e lldy ¢ Slasy) SPSS gl

(1) S Janll 3 Ay yea (i ganall Baaliall i) Copeatll milis )

gl g slisall (e dS‘_,A Ois ganall Baalial) gél.éa.“ i) claga (1) Jsaad)

g slisall
4 3 2 1 0 4 3 2 1 0 oyl il
- - 1 5 4 - - - 2 8 CuysasSl
- - - 37 - - - 2 38 2 el

;g ladly slisall o (Al cpml) Aijlia

Caiy ag Wilcoxon laa) ki o A cddaiiype cliball old duall Gt e Gulas o 28 A5k o W
Gios 38 elial) b ade g Lae LSl IS8 L) 8 Jeas CujguasSl Cilasesi & sl el o i)
Ll @Al 13gd OIS S5 %60 doaiy zlall B Goa iy Gl e %20 sy bl sl Gl
%5 ANV (seiune die Afilas)

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
145




Tishreen University Journal. Health Sciences Series € 2020 (4) 23l (42) dlaall Lpaaall o glall o 555 Anala e

Shaadly slisall 3 mmgiall (sl cpplaadl o il el 8 Al @) culS 2 0pY) Slasasi b
glall b laall Cpedl) G Lt %20 Gawy elinall 3 liall Qe Gina Cum iz lall b pagiall (g5l
%5 AN (gine e Leghy oo Slas] 38 llia (S ol %30 Ly

12 ¥y S gaassl lasasi G (Al Gupedl) A3lia

zlaly eliall e IS (A el 5 claspll o5t G d5)kdl Mann-Whitney ladl Lot

S 200Ny Cuysaslll lasays o JS clinall & pagiall (gailll jlaadl oo lall il Jias
colinall o lagin dealall copedll 3 Slas) 38 @l oS o JUlly @l (0 %20 Aoty Lagin 4ol
il e %60 Austy CuisaesSll lagasi & zlad) b pagid) (gl lasdl e leall o) Jems Loty
Ailean] Gaaal 53 0K A Gl 13 G V] (%030 daty il Y Gonel) Cilasasi b dean Laa ST ISy
2000y el o Liad el 3 el oyl 3 ale (358 ange ¥ 4 JSlaa) jLas¥) el i
glally sliall (e IS (8 Clasa sl cogi G AUl copail) d ddlan) Gg)d dla (S o) s

48l a8}

538 dalg A JSLa) aal aal sa did) ailly Slasesil On Al polandl e Slal) Gl Gigas o
Ciall b claesll Jadl legas AV Cuad) s A Gl dggial) dalidl b Gald (S ccilasa i)
(I Slad) ) cad s G Al ) b Lagaads dopie Glgea e 4gals W S
J20-11] DU raeail) 253 ey 3

G deany GV sl el e zladly slndl g L) el Clial il Gl 13zl el
Allall Aahall ol CusiasSll pdlall lasesll (E Bdlall CuysaasSll Sl Ay AN el
e g Lo WUzl Dl e sl Lilia Uyes [21-22-23-24-25] (gl ciluh alie (<
e Tt JalS S8 adie gt o elinalld el a3gh Daasit adls Laginy aweadl) uSHl (a3 ) ¢oliall
byl g (Goume Al aly Epaeall Gl o i L g lall Lty cAigaanl) Slgall (e Tan AL dos
) BV e Dl STy (ol elial) g Bliy¥) 368 of WS [26] dualal) LY 3 535a5al) Silgadl Casen
e Bl e Sl OSa Sis dubal 8l (68 (e e g by bl palil) il Jess b 138y £l
[27-26] dalall zshaudl go djgae Luilia Cilgad Mha clisal) po lgie £l

laas 8 slially zladl gy Bl ol 3 G sy are Sl Bae cehl Gd e ) e
Jio L Lo alias Al aadiiesal) CujgasSll Cilasass (alsd gie saae Ll (8 @lld juadh (S cCuysaa Sl
Ayl Slpall D) ) ALYl ccugsmesSll (gpanl s Al gl (ggina ¢ anall Galdll ailad
Ak b G L il Couall GOER) B )50 CujsaasSll Cilasasi sl Ainla caali LS Lgllialy zlal
[28-29-30-22] _ileal) 2all s35ns beaill Galdill Gigan o cli

Cilsal) aings o Lals R bl el o] bl U5 sl CriacYl dialdll 2 upsel) Clasass b
ek ol DAY 13 T Y 2 ladly elinall el QS 8 DAY (g )l ed iz lall bl el b

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online I1SSN: 2663-4287
146



Sl colas (e Ay S Chiaall 8 5plaall CarjguasSl) lasasip bl ilasa pll Sliad) copuatll o & lia

b b Bgana AT Cian¥) 8 asall palill s of ) elld aga Ly Adial Slaasll 8 oyl
Sl Ol ML (LalU dualdll &3la3) & jeant Al diad) gl Gy QDAY el Gu dsasall $LA
O o Les dlicall olyl) daesd Hlailly Laall lagas 8 S alaill Galiill (e dailill dueaad) il il
el Jell dapls of8 Liad . atill i) pe Laghls) (b glally clisal) ci (ol DY) Lusal
2 g e by el Galill Sigan e Wl o 0% T el (Sl seall) Sl
S AT Cian¥) pe zladly sl o LUV B8 g ek ¥ Jally cJelall e daslll Ll
125-31] bl

s CaripasSl) G degiad) Babad)l Glaeill gu Bl ol B G s Y Al lias il el
gl e S e ellyy caleall S ol il daealdl) 2050 (e degiad) 8pila il cilase )
55 0% Al B 13 oY) S A Carsaesl) Clast ol zlall b dgas (e a2l ey colisall e
JAgilas) daaal

sdal derdiuall (Horizontal Incremental) clads (K5 e afjadll gﬁ‘!\ Sl s ol el i (Sa
Joadl Lilia L gy il oboatil) il laie (ge 02085 () i€y CarjguasSl Clasasi 6 Ll il
Glawsi om fliad) ol G il Ghu¥) sl 68 o oSa palill & oRliad) 1 ([33-32)
dfgeall Al Jsnag peant ooyl bl 3 Al o3 of LS Lalil) e L83 Cilasasilly CasyguasSI)
Jolall 138 o W) L ilandl ial) 53gn 8 ac Ly 130s Alle (il iy ) seaslly ransy IS caliaill 2 DM)
Gkl 2ol (3l b alaad) olilly Gaalaill sl B)lgalls Tileia i

By 5ydluall CuysaesSll Cilasesip Ldiall Cilasasill g Al copudl) Led )1 0y Mota gy o8 Ay b
ol Ly Al Slase il Gleal] b litan) (e cpiia padial Lovie Lagin (98 aag Y 4l il cojglif
G ) el LSy 13 daih g lal o Ldiall lasell Jeadl ilaa 22 ) lised) (e Gb Cia
[34] it & DY) 13 ) gk of e cliiad) o3 S o

IS (A CainasSll e Juadl Tilia L 30 s il cpglal Gualdl) cinall o cupal (g8l @il b
G 8l ) sag Y puelall Caiall s b SAD dale gl ) il ae ey iz lally slisall e
Y QLla) an oSy [25-35] CujsesSl e gaT gl slatiad ) dslayl bl palil)
O B e QLAY Ay o Lliall Lad 35 laasill sda oY SEI) Ciial) B g LA Clasasll
[36] dergiall G pe s of K s Glaly) ale 8 dalgl) bl

tGluagilly calaliiiuy)

Y] Say Adal) Ayl hag yd (e

Bpilaal) CuysaesSll Clasei (5 AR Slase sl G il Cyedll (3 B s Y -]
Al el (& bl 5 elinal) (sl petl) (8 38 2 Y 2

cuysaeslll lasasi b elisall L ade 5o Lae SI plall b sl Gyl =3

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online I1SSN: 2663-4287
147



Tishreen University Journal. Health Sciences Series € 2020 (4) 23l (42) dlaall Lpaaall o glall o 555 Anala e

raluagill

comill Q) 525 1Y CuiprasSl Clasa sl b oleatl) il Sl ds ) gl ks 1

ol s ilal
ey el L eliall (3 cuysaesSl Cilase 5 ilsa puags =2
cuysne ol lasasi pladiad lgad s Y ) desgial) L) 8 D8l cilassll aladiu) -3

REFERENCES:

1.

SIMONSEN RJ, CALAMIA JR. Tensile bond strength of etched porcelain. J Dent
Res 1983; 62:297. (Abstr)

2. HORN H. Porcelain laminate veneers bonded to etched enamel. Dent Clin North Am
1983; 27:671-684.

3. VAN DIJKEN JWV. All-ceramic restorations: classification and clinical evaluations.
Compendium 1999; 20:1115-1134.

4. PIDDOCK V, QUALTROUGH AJE. Dental ceramics-an update. J Dent 1990;
18~227-235.

5. KELLY JR, NISHIMURA I, CAMPBELL SD. Ceramics in dentistry: historical roots
and current perspectives. J Prosthet Dent 1996; 75:18-32.

6. JONES DW. Development of dental ceramics. An historical perspective. Dent Clin
North Am 1985; 29:621-644.

7. RITTER A. Posterior resin-based composite restorations: clinical recommendations
for optimal success. J Esthet Restor Dent 2001; 13:88-99.

8. LUTZF. State of the art of tooth-colored restoratives. Oper Dent 1996; 21:237-248.

9. ROZNOWSKI M, BREMER B, GEURTSEN W. Fracture resistance of human
molars restored with various filling materials. In: Mormann WH, ed. International
Symposium of Computer Restorations. Berlin: Quintessence, 1991:37-76.

10. REEL DC, MITCHELL RJ. Fracture resistance of teeth restored with class Il
composite restorations. J Prosthet Dent 1989; 61:177-180.

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

12. LOPES LMP, LEITHO JGM, DOUGLAS WH. Effect of a new inlay/onlay material
on cuspal reinforcement. Quintessence Int 1991; 22:641-645.

13. REDFORD DA, JENSEN ME. Etched porcelain resin-bonded posterior restorations:
cuspal flexure, strength, and micro-leakage. J Dent Res 1986; 65:334. (Abstr)

14. ROBSON P, MORE B, SWARTZ M. Comparison of microleakage in direct and
indirect restorations in vitio. Oper Dent 1987; 12: 1 13-1 16.

15. MOTA CS, DEMARCO FF, CAMACHO GB, POWERS JM. Microleakage in
ceramic inlaysluted with different resin cements. J Adhes Dent. 2003;5:63-70.

16. SHAFIEI F, DOOZANDEH M, ALAVI AA. Effect of resin coating and chlorhexidine
on the microleakage of tow resin cements after storage. J Prosthodont. 2011;20:12-
106.

17. CENCI M, DEMARCO F, DE CARVALHO R. Class Il composite resin restoration
with two polymerization techniques: relationship between microtensile bond strength
and marginal leakage. J Dent. 2005;33:10-603.

18. INTERNATIONAL STANDARDS ORGANIZATION. ISO Standard.11405: 2003.
Dentalmaterials-testing of adhesion to tooth structure Geneva:ISO-TS. 2003.

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online I1SSN: 2663-4287

148



Sl colas (e Ay S Chiaall 8 5plaall CarjguasSl) lasasip bl ilasa pll Sliad) copuatll o & lia

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

HEGDE, M.; HEGDE, N.; HEGDE, N. D. Microleakage of Silorane based Resin
Composite in Comparison with Methacrylate-based Composite in Class 11 Open
Sandwich Restorations: An invitro Study. World Journal of Dentistry, April-June, 3(2),
2012, 145-149.

S SHAHABI ,L EBRAHIMPOUR, LJ WALSH. Microleakage of composite resin
restorations in cervical cavities prepared by Er, Cr: YSGG laser radiation. Australian
Dental Journal 2008; 53: 172-175.

SCOTTI N, COMBA A, GAMBINO A, PAOLINO DS, ALOVISI M, PAS-QUALINI
D, ET AL. Microleakage at enamel and dentin margins with a bulk fills flowable
resin. European Journal of Dentistry. 2014; 8(1):1-8

CAMPOS EA, ARDU S, LEFEVER D, JASSE FF, BORTOLOTTO T, KREJCI 1.
Marginal adaptation of class Il cavities restored with bulk-fill composites. J Dent
2014; 42: 575-581.

LAURA GARCIA MARI, Et Al. In vitro evaluation of microleakage in Class Il
composite restorations: High-viscosity bulk-fill vs conventional composites. Dental
Materials Journal 2019;

ALMA PRANCKEVICIENE , ET AL. An in vitro evaluation of microleakage of class
V composite restorations using universal adhesive under different level of cavity
moisture conditions. Stomatologija, Baltic Dental and Maxillofacial Journal, 2019,
Vol. 21, No. 4

HUI THENG CHEE, et al. Comparison of composite resin and porcelain inlays for
restoration of noncarious cervical lesions: An In vitro study. Dent Res J (Isfahan).
2018 May-Jun; 15(3): 215-219.

EICK JD, GWINNETT AJ, PASHLEY DH, ROBINSON SJ. Current concepts on
adhesion to dentn. Crit Rev. Oral Bio Med 1997; 8:306-335.

SANTINI A, MITCHELL S. Microleakage of composite restorations bonded with
three dentin bonding agents. J Esthet Dent 1998;10:296-304.

CAVALCANTE ML, PERIS RA, AMBROSANO MG, RITTER VA, PIMENTA FL.
Effect of Photoactivation Systems and Resin Composites on the Microleakage of
Esthetic Restorations. J Contemporary Dental Practice 2007;8.

BAIG MM, MUSTAFA M, AL JEAIDI AZ, MUHAIZA M. Microleakage evaluation
in restorations using different resin composite insertion techniques and liners in
preparations with high c-factor: an in vitro study. King Saud University Journal of
Dental Sciences. 2013;4:57-64.

TAVANGAR M, et al. Microleakage of Bulk-Fill Composites and Conventional
Light-Cured Composite. J Dentomaxillofacial Radiol Pathol Surg. 2018; 7(4):173-182.
LEE IB, AN W, CHANG J, UM CM. Influence of ceramic thickness and curing mode
on the polymerization shrinkage kinetics of dual-cured resin cements. Dent Mater
2008;24:1141-7.

LOCHE GM. Mrginaladaption adaption of class Il composite fillings: guided
polymerization vs reduced light intensity. J Adhes Dent 1999;1:31-39.

VERSLUIS A, TANTBIROJN D, DOUGLAS WH. Do dental composites always
shrink toward the light? J Dent Res 1998;77:1435-1445.

MOTA CS, DEMARCO FF, CAMACHO GB, POWERS JM. Microleage in ceramic
inlays luted with different resin cements. J Adhes Dent 2003;5:63-70.

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online I1SSN: 2663-4287

149


https://www.ncbi.nlm.nih.gov/pubmed/?term=Chee%20HT%5BAuthor%5D&cauthor=true&cauthor_uid=29922341
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5958539/

Tishreen University Journal. Health Sciences Series € 2020 (4) 23l (42) dlaall Lpaaall o glall o 555 Anala e

35. IAN AT, ABDUL MUTTLIB NA, BAKAR WZ, ALAM MK. Comparison between
microleakage of composite and porcelain in class V restoration: an in vitro study.
International Medical Journal 2013;20:359-362.

36. ROZNOWSKI M, BREMER B, GEURTSEN W. Fracture resistence of human
molars restored with various filling materials. In: Mormann WH, ed. International
Symposium of Computer Restorations. Berlin: Quintessence, 1991:37-76.

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online I1SSN: 2663-4287
150



