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MARGINAL AND INTERNAL FIT OF CAD/CAM-MANUFACTURED
CERAMIC INLAY

Ho-Hyun Son
Department of Conservative Dentistry, College of Dentistry, Seoul National Untversity

CAD/CAM-fabricated ceramic restorations nowadays are used as alternatives of amlagam
and posterior composite resin restorations, espesially in the cases of inlay restorations. But
the reported results on marginal and internal fit of CAD/CAM-fabricated ceramic inlay have
showed considerable difference. In this study, to evaluate the marginal and internal fit of
CEREC2-fabricated ceramic inlay restoration and to compare with the fit of gold inlay and
amalgam restoration, standardized Class II MO cavities were prepared in forty extracted
caries-free human premolars. The teeth with prepared cavities were divided into 4
groups of ten teeth each. In group 1, CEREC2-fabricated ceramic inlays were treated with
Scotchbond Multi-Purpose Plus(SMP plus) and cemented with Scotchbond Resin Cement,
In group 2, casted gold inlays were cemented in the same method as in group 1. In group
3, casted gold inlays were cemented with zinc-phosphate cement. And in group 4, the pre-
pared cavities were restored with amalgam. Restored teeth were thermocycled, stored in
1% methylene blue for 24 hours, and sectioned faciolingually and mesiodistally using EX-
AKT. Sectioned surfaces were observed with stereomicroscope and the gaps were measured
at 9 points of mesiodistally sectioned surface and 7 points of faciolingually sectioned sur-
face, The measured data were treated by Kruskal-Wallis one way ANOV A and Student-
Newman-Keuls test.

1. The differences among measured gaps at each points were statistically significant for 4
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experimental groups (P{0.05).

. There were ‘§tatistically significant differences in the measured gaps at each points be-
tween group 1 and group 2, group 1 and group 3, group 1 and group 4, group 2 and
group 4, and group 3 and group 4 (P{0.05).

. There were not statistically significant differences in the measured gaps at each points
between group 2 and group 3 (P)0.05).

. In the cases of inlay restorations(group 1, group 2, gruop 3), the gaps at internal line an-
gle(distopulpal, axiogingival, faciopulpal, linguopulpal line angle) had a tendency to in-
crease. In the cases of amalgam restorations(group 4), the gaps at occlusal margin, gin-
gival margin and axiogingival line angle were greater than those at the other parts of
cavities,

. In CEREC2-fabricated ceramic inlays which were treated with Scotchbond Multi-Purpose
Plus and cemented with Scotchbond Resin Cement, the mean gaps were 111xm at cav-
ity margins, 168u#m at vertical walls of cavities, 225um at internal line angles and 123u

m at cavity floors,
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o, ojo Aq Wd wa Azt Fo)¢
HE 2 Wid A3 A g A7 AF3E
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CAD/CAMLZ AZg A2ty ddo] #8353
o5 o 2 Wi Alole] ZHSo] 100um ©]EHR
A ARH R F& JHed A el Aok 3
Aot Fx7 ol o5 Alele] #ANA &
)9 wut FAZ Q3 7FoZ AAHE
20-40pm® ol LH3A] KAk iR A+
By ae Mgty Qlelold] M B ujH
7+50] 100-200mm .2 B IE T, 200um )4+
e 7RTE a0k A

H opdztelv X B £59 X
FE 0 ZA CAD/CAMLZ AZg Agy Qg
o7} YAZH L E $E HHE WA JTEIAE,
o] $}7to] CAD/CAMO 2 A|Zte Algtd Q1 o]
o] WA 2 W A tiste] kgt AT A
FEe] EXEHL o, I F4S A% Bk &
A&l A7 AAZF LFHL Uk o)e) B A
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I AERE W

2o} L2l QI A7 0779 EAE LT
€ 05% chloramine o] B#A3 & Ao A}
L34 40702 ATRE 7 10714 4722
o FEAY HFe ZAXLFH(MO) 2394%F
< 3 2ol ZASA TP AEY
A-(isthmus) ¢ FHSF Z-2 20 mm, HFA-§40
Ale] g4E £2 30 mme FFH JFHYE A
ARt 45 Hole ZFAYLFAA 20
mm, AHALFAA 40 mme] Zo)E H43%
. 959 IFES o= Feldole} Aty
Q@ o]2] A= #701 carbide burd taper®
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speed handpiece® 7] 2+5 21 E $FHIEE
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S8 F AIEL AES A7 AokE A
BRI Fet 238 A7 el v Bt
Cerec Operator s Manual®]l 7|&¥ Wol ulg}
CEREC2 system(cos. 422, Siemens AG, Germany)
& A3} Vita Cerec Mark II(A2 shade/18 size,
Vita Zahnfabrik, Germany) 2] Al2}e] 2 Aty
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lyst(35)8 E=E3AcE 959 WHE FAE A
Z3 ¥ 5% YA Z 1527 AR ET 15%7F
FAE F FE3H FAHE do e W
2 JJo FEU AASHT SMP plus?] acti-
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g oA B0 ARAFIZ Al SMP plus cat-
alyst(35) & EX 3 FIANNER §F3g Fy
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Ak e FZAE Arkdtd, Az Al
1 A ¢ 722 Scotchbond Resin Cement® 2 §
AR, A3 e ol wat ofARAAIA
E(Type I Confi-Dental Products Co. USA)E &
st A4S AFHA F, matrix bandE #
23ty w4 E T4 vl23, oPEZH(Bestaloy, &
P2 A AFGAL, Korea) 0.2 A 3te] 27Ey 24
AlZvel A3t 3 AnlEtgit

o] & opd7t FEo] gmE 40749 A
ol d<=8 717](Model Thermocycling HA, %
7371A(F), Japan) & AHE-3 5C¥ 55C9 1
oA Z+zh 30324 50039 E-¥S AlYEHAL,
FEEF WAdA ImmE A HE EY
nail varnishg 23] =¥3l7 AZNZAD 1 %, A
¥ |02 1% methylene blue £} 24417+ 23
3, x)oke] Hhg fdte] HAPRoE FHE W
e A5 ERlel &Sk EE 43R
olES AXRA Ad, Ant 7171 EXAKT(EX-
AKT Apparatebau, Germany) & Al&3le] w3H
9] S} PAFAA FAUFOE Hst, thA
FEE JAE YR TR Z A
Gekanh A9E AHY oA FEA) e} ¢
5 Atole] Wi 2 ud FE gAEnA
(Olympus Optical Co, Japan) 2.2 13819 EAE
B olx AR L, AU

AZE ARE 7 ASHANA 45 FEAZY A}
o]E E413}7] 93l Kruskal-Wallis WHEA £
A AYE hoH, 74 ASHNN T FEA 4

N o}
Je +
& 4
St

} 8

37+ B3 BT E Y3l Student-Newman-
Keuls testE A3 3}5iTh
o Al 85

Table 1-12 4F9] FEAZ 59 Aok &
LA WEke 2 Husk AlHe] 7+ AISAH(Fig 1)l
A FEAS SHEEA 2 SEUE Aol 75
AZste] HE FolH, Table 1-2F 439 F&
AR FEE Aolg FA Wgo =T HAddh A|He
7} AEA(Fig. DollA FEA< ohgd 2 9%
WH Alele] Zh& AFd HFd FEojth
oMU ES AT V] 3F9 Qo] $H9
73%-, internal line angle(distopulpal, axiogingival, fa-
ciopulpal 3 linguopulpal line angle) H-¢1olA 7+
o] AXNE AL HAoH, ojdzt 8 AL
de A WA, A A Wd E oax-
jogingival line angledl Al 7FFo] AX &= P& H
Ak ZF ASAHANAM ASE 70 U 4F F
A7+ 2ol B4 3 Kruskal-Wallis ¥ 4]
A Al dae, 45 FEA Abeld] A FL
2 F Aojg Btk (PO05). F FEA &
37k B¥ ©7ZE 4% Student-Newman-
Keuls test®] A3h=, 719 ZE ASHAAN 394
o]Z SMP plusZ *8 ¥ Scotchbond Resin
CementZ. 3¢ F(A23)F FAH o] E oFdgl
AAANER 25 F(A3F) Aboldle BAF &
o)Ado] gt (PX005). 18Y} CEREC2E A&

Pig, 1 Measuring points for marginal and internal fit in the mesiodistal and faciolingual sectioned specimen
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Table 1-1. Gap dimensions at each measuring points in the mesiodistal sectioned specimens
(n=10, Mean=+SD, am).

Points
Restorations
CERECZ inlay 146159 171170 339195 124+72 120480 165+101 221+140 112+90 909

Gold inlay cemented o\ o o450 1874132 W7EIZ 104420 100477 271R 1774114 116461

2 3 4 5 6 7 8 9

with resin cement

Gold inla ted
(.)th ZP(Z COmMEMEL  cav66 83448 14224 114+47 113431 73446 25107 171495 125+109
WI

Amalgam 1619 5t14 316 12421 12421 711 17427 13+16 15%£16

Table 1-2. Gap dimensions at each measuring points in the faciolingual sectioned specimens
(n=10, Mean%SD, gm).

Points
- 10 11 12 13 14 15 16
Restorations

CEREC?2 inlay 123+84 174174 311+95 133177 233182 164+40  85+44
Gold inlay cemented
with resin cement
Gold inlay cemented
with ZPC
Amalgam 22133 1+3 2+5 9117 8+14 819 8+14

71188 26+14 171+121 160120 162+126 35220 52162

36121 31+21 109454 124+57 144469  31+17  31%17

Table 2. Mean gap dimensions in the parts of cavities (Mean=+SD, #m).

Part of cavity Margin Vertical Internal line Floor
Restoration (n=40) wall(n=140) angle(n=50) (n=30)
CEREC2 inlay 111£75 168172 225+124 123178
Gold inlay cemented
with resin cement 75170 58+54 72%119 161+109
Gold inlay cemented
with ZPC 64+73 55+42 1541121 13672
Amalgam 151421 510 8x17 11+18
3 Aty Qd#HolE SMP plusE A F #o|& SMP plus2 A3 % Scotchbond Resin
Sootchbond Resin CementZ #2teH (A1) Al CementZ &g Z(AM1F) 9] Z+, QM
2, AT AL, Al AR R FEG &+ Y 1lpm, 55 AA B 168um, 459 in-

(A4, 273 A4, 223 A3ZF A2 Ak ternal line angled|l Al B 225um, SFEANA H
ol A BE AZHAN 7439 AZA ] & 123um2] 7H& BTk (Table 2). o] 3t A2, Al
AFOZ Fog AolE BT (PX005). 3E, Al4ze €22 a3

7 AEAEANAM AST 739 ASAE 95 #
B ¥g 43 32 CEREC2E AI&E Algty 2
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HASd, e QAT FEHA FAH Fol #
ZHEHA AAH ARg-o] &It Qloh Wi
By xloly Ay EAY /A € JATE
<9 71¢] W w} obdzte] A FEAE
A YAH Ao F7HEI Qe AA o)k &)
o, &4& 7hestd g9d Av)Ad 2 58 B
A 44E 7K e Al A& AHEskY, HFE
A& 4A 4 AFH 984 AZ7)<(CAD/CAM)
& &3t AHE FEES AR 7lEo] A
WEHA, 048 A FH-E CAD/CAMO] A/EHA
) 1 & =Y SiemensAlol] &3] 7l2tE CEREC
system& %2 /HA-& AA CEREC? system® &
FE8E Y olu] AA ZFM HFHoR I
o HL=7 Ytk CAD/CAMOE A)ZE Alzhy
olgolx HAFRPOE oo T, YAt
A AzEo] Bol HIHIL g,

CEREC? system< A ® o5& 38 A4 Al
£33, CAD/CAM #HAE AXHA HFH 3
AolA QS £ABT AAAE FAF 3 o)
Aue g3 Ay HE Faete dge], &8
o] ¥ o] EE A|Z}ety, FAE B A
HEE A3t HEAY + JRE AL
CEREC ¥+ CEREC2 system© 2 A&H M2ty
A elef uiste YFHOR eFdctE AT A
FEo] RIFHYLNT B737, 38 A4 A5
774, CAD/CAM 73 I3 Mgty 29 d2}
HANAM BE 2AE BYOS2A HAl yAE o
59 W1 g WHA Alole] & 7S Ve
2 Yoy Mormann®} Schug®& CEREC29) A
B 56+27me) HAYEE B3t [HHY,
Kawai 2 218+54m?| HAYEE BT o
E QAFEWIMIGME 100-200me] 7He] EA)
& B8 A7t B3th Anusaviee® & 100m 4
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T 20-40m S 2 RIYE T B Ao ol
FE-Z A Uz 359 o] F59 e
internal line angle (distopulpal, axiogingival, fa-
ciopulpal # linguopulpal line angle) F-9JollA] 7F=
o] AR AF¥E BIon, opd $89 A
e W WA, 244EY A2 WA ax-
jogingival line angled|A] 7F=o] AX = L H
%At (Table 1-13} Table 1-2). 2+ AZHNA A
3 7159 AFAE dF 5 HE Ha9d @
+ CEREC2E A s Ay <l#o]E SMP
plusZ *#] & Scotchbond Resin Cement® &3}
& (A1) Y B, G F 111pm,
FFSA i 168un, 952 internal line an-
gleol X B 225um, SFEA oA e 123ume] 7
S HYoh (Table 2), o] 32 ¥ ol& SMP
plus®Z A2 & Scotchbond Resin CementZ ¢3¢
3 F(A2E), A lE olAAMNER 2}
F F(A3D), MR E FEY F(A4H)Y £
o7 ZaxEeh ZH ASHAA ASE e o)
g 45 FEAZFY AJolE £4 3 Kruskal-Wallis
HPEA B4 Ao i, 45 $EA Aol
EAZOZ {8 olE BTk (P05). F &
EA dEz7te) B3 vEE 93 Student-
Newman-Keuls test®] A3=, A RE A&H9)
A AT ABE Abelddl= BAIA HoAdol A
o} (P)005). 23y Al A2, A1 A3,
Al AdFE, AT A4, T A3 Al
47 MololE AL RE ASHAA 29 AZ
Ao BAHOZE F9% 2o]E HHT (PO5).

B Aol CEREC2Z A3 Algty ¢l o]
T8 A Wd 2 U 72 Mormann#
Schug”o] X3 gHub= Fou) iR o
F Aeeroel= fAL8 T o) CEREC2E
AeE el g Alaeted §ase 30N &
219 Algibgel tet oot X4 9 HEs}
9% 229 F dS5E gugdy A
B 7oA} CEREC2E A &5 Mgty <4
Eo] A% Wd & WH 7hol Aot
oft 5 Aol v T3] E AR B
W AgAde] #-oME CEREC2E
Aztsle AEE o] FEo S A E ook
e FE0l AT Yn|t B I3y FH, of
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FHREEE 2 U 75 94 FAE ¥
RO 2 FF9r}
#A) CEREC2Z Azt Alety] Ql#o] 452
Sof, i 2 WE kgl W AL AN A
Ao} CAD/CAM B T Mg 39
Aa AAM AT gt I 758 T
£ B3 AMER FAsteior stng, A2ty
deole FEe gl FFE B AlHE]
224 A2 9 54d B8 g A7t o] F
A gt QAT FREFFEEY FAAZE ofd
UMAREZL 71 de] AMEEY Jlov HA 2
gl2ofe] Qi) B3RS o] 88 NEE F3
4 AWMEE AMg3ts Aol b8t Qi
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2A AL 7 FE 7S AMSIER /4]
& ST HAREd ME XE 2
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A2 B3R AHES FIFEHE 2 AR
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%t Bayne 57L& #Z AIHES] niR o H=
A olo} YyaAH] BS o] A A
o7 392, Isenberg 57, O Neale %, Kawai
579 B1E E3 Leinfelders ©123 oA
7 AWES wlE Aol WA 7= £9 1/2&
9z gt stk Iy R AHES]
Rt £8 F A&ET 9% Heymann 570
3t AlZke] ARl Wt FAE e viEES
F43] Zasy, vtRe Ax oFe HIA
ey Mgty Qldole] Wde] shdH =
& AFER ok Q) o) HA

T B A 94F0] #AEo APAA 27
g Yol 3 dddE HEE = Tk A
SEHEE, gJ AREY Fo] YESFF AWEE
43 viEE Y HFE L Al ol Ha
B 7ML vS F7HE AotP, Aty 1
ol Mgty FEE EAF A ¥ Hg-dold
BAAE =319 8t A&EHA HAFEe 8
ASEE WFPH WA AEHE 2 AT F
Ak &A9k CAD/CAML.E AZE Ay 2l
gole] FY £HE dZs7) st A
el & /st WA S HASREE A, A
£ Ay A MFgete 24, vtE A4
o] o}l & B AMEE Mk Al F
< CAD/CAME Y-S ZE3A MAdstes A<
HEo] % Z& A7 983ty AR €T,

o>

u

Kl ) rlo

m

vad E

CAD/CAM(CEREC2) 2.2 #2¢k Aetd] 1)
o] o oFHd ¢ UH IS Hrisly &
Adao] 8 g oyt FEF v 93},
40719 ATFHE 402 Vo] BE AR ol
THAZFHAMO) 2785S EFIste JA8A
o}, A1FS CEREC2E A 2HeH Alghy Qg o)&
Scotchbond Multi-Purpose Plus(SMP plus) & # &
3}ed Sootchbond Resin Cement® 3.0, A
272 U8 o) Fx3td SMP plusE Mg &
Scotchbond Resin Cement® $3H8t4 2, #1372
FRAHCIE oFAJAAMER 3L, A4
2 PR FEII TEE A48 AokE
L 9482 A3l 1% methylene blue g9 o
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AN A3 F By AL Azl
t) B3le] EXAKTE ¥4 2 d
@ttt AdE AEES JAE ]G3l A,
AEEHEY] dFHd € UH &3,
Wl EHA 2 W 7 ASHANN 1FE A
9, ASE AEE 4 ASHAAN 45 FEA)
Zke] ApolE F-4187] 918ted Kruskal-Wallis 1
B4 24 AFE sgeH, 4 ASHAN T
EA 437re] B3 v E #9389 Student-
Newman-Keuls test® A|3)3}to], thg3 22 2
FE At

2

1 Zt ASHEAA AZE 22 45 FEA Aol
of FAACE o zo|E& HATHPL0.05).
2. CEREC2E A 25t A2ty Q1 o]& SMP plus
2 g & Scotchbond Resin Cement® -3}
(A1) F2d o)l E SMP plusZ A &
Scotchbond Resin Cement® $3F8E (A2
), Al FUAlE FAJMMER §
23 F(A3TE), AlFF Lo R FE3
(A4), A2} A4, 2183 A3EFH Ad-
Atolell= A BE AEFHAA Y AEA
o BAIFLE f% Aol& BTt (PL005).

3. #2Ho]E SMP plusZ g & Scotchbond

Resin Cement® 23 Z(AM27) 3 S8 0]

& oldRIMAIHEZ 33 Z(A3T) Alo]d]
=AY RE AZHAA A4 felAol §l
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EXPLANATION OF FIGURES

. Stereomicroscopic composite figure of the gaps between Class I MO CEREC2 inlay and the ex-

ternal margins / internal walls of cavity in premolar tooth sectioned mesiodistally. CEREC2 inlay
was cemented with resin cement,

. Stereomicroscopic composite figure of the gaps between Class I MO CEREC2 inlay and the ex-

ternal margins / internal walls of cavity in premolar tooth sectioned faciolingually. CERECZ inlay
was cemented with resin cement,

. Stereomicroscopic composite figure of the gaps between Class I MO gold inlay and the extemal mar-

gins / internal walls of cavity in premolar tooth sectioned mesiodistally. Gold inlay was cemented
with resin cement,

. Stereomicroscopic composite figure of the gaps between Class T MO gold inlay and the external mar-

gins / internal walls of cavity in premolar tooth sectioned faciolingually. Gold inlay was cemented
with resin cement,

. Stereomicrosoopic compoasite figure of the gaps between Class I MO gold inlay and the external mar-

gins / internal walls of cavity in premolar tooth sectioned mesiodistally, Gold inlay was cemented
with zinc phosphate cement.

. Stereomicroscopic composite figure of the gaps between Class I MO gold inlay and the external mar-

gins / internal walls of cavity in premolar tooth sectioned faciolingually, Gold inlay was cemented
with zinc phosphate cement,

. Stereomicroscopic composite figure of the gaps between Class I MO amalgam and the external mar-

gins / internal walls of cavity in premolar tooth sectioned mesiodistally, Amalgam was condensed
after application of varnish two times,

. Stereomicrosoopic composite figure of the gaps between Class I MO amalgam and the external mar-

gins / internal walls of cavity in premolar tooth sectioned faciolingually. Amalgam was condensed
after application of varnish two times,
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