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A COMPARATIVE STUDY ON MARGINAL LEAKAGE OF
CAD/CAM-FABRICATED CERAMIC INLAY

Byeong-Hoon Cho + Myung-Jong Lee - Mi-Kyung Im
Kwang-Won Lee** - Ho-Hyun Son

Dept. of conservative Dentistly, College of Dentistry,
Seoul National University, Wonkwang University*, Chonbuk National University

To compare the marginal leakage of CAD/CAM-fabricated ceramic inlay, gold inlay and
amalgam, forty extracted caries-free premolars were prepared with Class II MO cavity
design. The teeth were divided into four groups of ter samples each. Group 1 was restored
with CAD/CAM-fabricated ceramic inlays cemented with Scotchbond Resin Cement / Scot-
chbond Multi-purpose plus. Group 2 was restored with gold inlays cemented with Scotchbond
Resin Cement / Scotchbond Multi-purpose plus. Group 3 was restored with gold inlays
cemented with zinc phosphate cement. And, Group 4 was restored with amalgam. All samples
were thermocycled, and stored in 1% methylene blue. Marginal leakage was examined
at four margins, that is, occlusal distal, priximal gingival, occlusal facial and occlusal lingual
margins from sectioned samples under stereomicroscope(x15).

The results were as follows :

1. Group 1 and 2 showed no statistically significant difference among marginal leakage
at all four examined margins(p>>0.05).

2. Group 3 and 4 showed significant marginal leakage at proximal gingival margin compared
with other margins(p<<0.05).

3. Significantly increased marginal leakage at priximal gingival, occlusal facial and occlusal
lingual margins in group 3 were observed compared with other groups(p<(0.05).
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Table 1. No. of specimens showing each degree of marginal leakage in CAD/CAM-fabricated
ceramic inlay (n=10).

Degree of leakage 0 1 9 3 4 5
Examed area
Occlusal distal margin 5 1 4 0 0 0
Proximal gingival margin 2 3 3 2 0 0
Occlusal facial margin 5 3 1 1 0 0
Occlusal lingual margin 6 3 1 0 0 0

Table 2. No. of specimens showing each degree of marginal leakage in gold inlay cemented
with composite resin cement (n=10).

Degree of leakage 0 1 9 3 1 5
Examed area
Occlusal distal margin 6 4 0 0 0 0
Proximal gingival margin 5 4 0 1 0 0
Occlusal facial margin 4 4 1 1 0} 0
Occlusal lingual margin 7 3 0 0 0 0

Table 3. No. of specimens showing each degree of marginal leakage in gold inlay cemented
with zinc phosphate cement (n=10).

Degree of leakage
Examed area 0 1 2 3 4 5
Occlusal distal margin 6 0 1 0 1 2
Proximal gingival margin 0 0 0 0 2 8
Occlusal facial margin 2 2 1 0 2 3
Occlusal lingual margin 2 0 1 1 2 4

Table 4. No. of specimens showing each degree of marginal leakage in amalgam restorarion
(n=10).

Degree of leakage
Examed area
Occlusal distal margin 10
Proximal gingival margin
Occlusal facial margin
Occlusal lingual margin
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Table 5. Sum of leakage degree in each examed area of each restorations.

~—— Occlusal Proximal Occlusal Occlusal
T Examed area distal ingival facial lingual
Restorations T ) ging . , & .
margin margin margin margin
Ceramic inlay 9 15 8 5
Gold inlay/resin cement 4 7 9 3
Gold inlay/ZPC 16 48 27 33
Amalgam 0 15 1 4

ment / Scotchbond Multi-Purpose plus2 &
23 #(27) (Table 2)dlME BAHLRE &
g% ol YAk F o1F F FRO F2

=

=
ol QlolAE YW AAND % ewd,

AFE PSA D, nH S Ao A b3
HAYSS Boda 4T ¢ ok v
Feyolg A EZ 913 T(3T)(Ta-
ble 3)3} ob#re FA3 F(4)(Table 4)
Me nFPH A4Ed E weHE FEHFEA,
WA HESHA v XU ANA FAH
o7 FosiA HATEY Holrt FUEA
o] AAEE T 7 WA
Wil uhe} wwstd
3 Uox 3589 F
W, W3t A&
HE

L

2~
nn

X
) ¢ e o

& Aol A Fl# o]
2 &3 (3B A YA 34T
Scotchbond resin cement / Scotchbond
Multi-Purpose plusZ #3&F (1) 3 g2l
dl©] & Scotchbond resin cement / Scotchbond
Multi-Purpose plus® 23k #(2%), opgzt
S S8 TP vjs FAFLE o8
HAFEe] o7k F7HH ArH(Table 5).

=

g
A
é_

V. S Y Tt
A2AAE 2354989 FRAzE o

AARMEZE 74 e AMEEATh e F
TolE 4EEAA EE olgAE AEEHAA
Fepobol eyt B NE ol 8¢ A2
FEE AMES] &/fH Stk o]E& <
AR E] B8] Y53 73 BejA JAd=
lste] FAEE S7HA 71 HAFE& Qlo]

706

M= AdE A B 2elv White
o oJ3tH ol A= FAE AWMEE F
dF= AHES] Ho HHFEREE 40umo
TR v HJALE S]] 7)Ee FAEH A
ile AEx gua 3yt

Christensen'?-2 &l ojell glojrlel <4k
AR E S WA A e tiFE 20 WA
40uymo g R E ioa sk, ¥k Ce-
rec inlay®] H¥=o] YA = BIE Alold
& zto] & Kol lek 7REAQ! M rmann 57
2 56+ 27um9) AP EE B st ¥, Ka-
wal 592 218+ 54yme] AFEE BIFHFYR

€ ATE9NAME 100umel/del & 7+ (gap)
ol EAE g B97t wdtl. Y Anusa-
vice” = 100umAP =] HYEE Holx|qt b
223 B3 ARMEES AHSSE YAFe
2 & A7 =A gom oyl o] g 74
gk A71AQl d3zlgrt gasitn st
wEkx A ES A Aloje] WARZo]
FRY Mo AFARI e e e
W, 9o} 22 I53 AP B
ARMEE o] &3 a5 &4o] 2 WA
A g g Jd7e Folgtn &
At

Davidson 592 WA A= T3 A
AE 2 B3 A 4TS wevi Y
A7ldle EfHZ AMEY FHFEE 2
A= (viscosity), FAE(stiffness), X E ¢
ARAE, 2EXAY] FAX(flexibility) 0]
o] gidelgtal stk o]E2 wall-to-wall
contraction stressi= 20MPag deUthal R
319 3L, Feilzer 598

s wall-to-wall contrac-



tione HZAE 7 ZAEA FhEY TFH
S 2%¥ linear polymerization contraction®] 3
v o]2A "vii Hustvt. whepA]
Ao AIRIES] FAZE gFolAlE Al A9
2ol F7tHo] MidTE 9ol 2 & U
o] Aol M E FHAIY HRAAHES)
Ax7t R o FHFFH0o] ol HAZ=2
FAE e MATE 7S A
g Aotk 1 Yoz HF AvtdPolv d&
AR5 FRUY 3 et R g3l
AlMEY Ao 38& st HArEY
dAo] & F AP,

B Agdre CAD/CAML.Z AZE XA
Ay ole] MAFES #F3}l7] Yol MdFEo)
3 dojute A oE Gz AAMAIME
g oopzka Wt FEAs wE 74
U] MY SHFAole MATEFEE
CAD/CAMo.2 AHZ3gE ZAjQle]E Scotch-
bond resin cement/Scotchbond Multi-Purpose
plus® &3 +(13) 3 F#lE Scotch-
bond resin cement/Scotchbond Multi-Purpose
plusE T3 QD) AANE EAFLE {9
g Aol 7 YTk & 0B F /7Y EHA
RoJAE P Y4 2 X2, wyH
A, uEA ASAdAdA v WAy
S BAga 4 F Utk ol A
A E2] Scotchbond resin cement& &7
3}A1 9} 32 7} £3HE Scotchbond Multi-Pu-
rpose plus$} Zo] ARgFo =z XA
Abolol] 1d3F T35S FAsto A3 A¢H
A A aTdE FUHE AR FME
o}, dhd o] Flgo] S A NER 33
3 olEzE AT TUD)AME e
A dANd £ wEd FSAA, ¥ 45
HA ) H)3) X 2HANA FAHSE f-o]SHA
WATEe] Zol7t Z7HE At LoPresti $92
A&l dS e AAF A9l vy
o}l AAF Aol A MAFEe] S7HEHIL
HIstP o, E AgdAe A
Hg Ao JAAH A= B3k

S FAE B3 HAFEe

707

o) WjZEA Fe AejolN Aalgone
Aeael ofelgo s A Atole ofd Aoz
Bosm A APEAAe) Do A% Beo]
g Aoz A,

7 WA E 2ARYOA FRe] o)
P Aol oo W AAWAL A
9% Yux sxel & Aewd 9 ngd
20, AP ASNANA FA)F A2
ARER S TEEAN UHA 3E =

Scotchbond resin cement/Scotchbond Multi-
Purpose plus® 333t (1) 3 &0 dolE
Scotchbond resin cement/Scotchbond Multi-
Purpose plus2 #2Hst #(21), olddeS &
A% D)ol vs FAHR fols
Aol Hol7h FAAAA ol AWAHE
o A% HEF WAFEL HATE Blair®
59 w39 YABT. Ty oize] 7Y
HAH S Bole AL A S A4
A= A%
ol g g A7)
el
oz sad 1eh} opure Alzko)
A 2| ABGo|} creepol] 23] WA
dojunr mEpd WHATEE F7HE 3

l

of

=
L

7

o lo ml o

A
dEHo] F7)H¢] A= B Ao Ax
T4 Zpolzl S Ao AlgdHoh

PO oW

-

V.E &

CAD/CAM L 2 A ztgt =g o] e] Midw
=& w<ldlo] 2 opEzzt wustr] 95t
40718 ATHE 4722 Fo] BE X|o}o)
ZAZFAMO) 2885S AT F A1t
T8 gy ANER THE =A<l o],
A2 FEE B AWER A F
A o], A3 JAAAER a3 T8 o]
g A4 oo R FEIAT. AFE A
HE &S A8, nail varnishE =
3t] 1% methylene blue-& o)) 2447+ A A3
T 59t uAg AR &t
EXAKT diamond saw2 o]&3}o g &
iz Aotk dod A HE YAy



3H(x15) ol A 4

hs)

2 ox
i
o
B
2
o
a
Ao
ity
BV
q
1o
bt}
A
k&l
oo
2]
E
R

1 YEZuHPHAANA MLARE

O3 22 238 Ak

. Scotchbond resin cement / Scotchbond

Multi-Purpose plus® %33t CAD/CAML
2 A = (1) 9 Flde)(2
T AAE HATE Jof 2FH Y49 e
g A4, 2R JSud, 1gH A=
Wl BE SR FAXHR F9
g Zol7t AATH(p>0.05).

2. el ol E I ERZ §HEHsE (37) T
o tg FAF FUD)dAME uPH Y
A 9 w3t ¥§59, uEgd A3y
Aol wls] A2 AoAM FAHoRE Folst
A WdFZe] Aol F7HE AvH(p<0.05).

3. APH YAHAL AS A 3KY F

Ao 2 gt FESAUA, wH A

HA A Fl ol g AN HMER 23

T(3T) oA Y =) 37T s EAARO

2 {FosA HdrE9 Holvt F7HEU

(p<0.05).

X

Pt

2

=

Salal

1. Buonocore M G : A simple method of inc-
reasing the adhesion of acrylic filling ma-
terials to enamel surfaces. J Dent Res 34 :
849, 1955.

2. M rmann W and Krejci [ © Computer-de-
signed inlays after 5 years in situ . clinical
performance and scanning electron micro-
scopic evaluation. Quintessence Int 23 :
109, 1992.

3. Walther W and Reiss B . Six year survival
analysis of CEREC restorations in a pri-
vate practice. In M rmann ed, CAD/CIM
in Aesthetic Dentistry. CEREC 10 year
anniversary symposium. Quintessence
Publishing Co, p199, 1996.

4. Brauner A W and Bieniek K W : Seven
years of clinical experience with the CE-

708

10.

11.

12.

13.

14.

15.

. Pallesen : Clinical

REC inlay system. In M rmann ed,
CAD/CIM in Aesthetic Dentistry. CEREC
10 year anniversary symposium. Quintes-
sence Publishing Co, p217, 1996.
evaluation of CAD/
CAM ceramic restorations . 6-year report.
In M rmann ed, CAD/CIM in Aesthetic
Dentistry. CEREC 10 year anniversary sy-
mposium. Quintessence Publishing Co, p
241, 1996.

. Molin M and Karlsson S © A 3-year clinical

follow-up study of a ceramic (Optec) inlay
system. Acta Odontol Scand 54 : 145, 19
96.

. Rekow D ! Computer-aided design and

manufacturing in dentistry : A review of
the state of the art. J Prosthet Dent 58 :
512, 1987.

. LoPresti J T, David S and Calamia J R

. Microleakage of CAD-CAM porcelain
restorations. Am ] Dent 9 37, 1996.

. Quist V : Pulpal reactions in human teeth

to tooth colored filling materials. Scand
J Dent Res 83 : 54, 1975.

Kidd E A M  Microleakage in relation to
amalgam and composite restorations. A la-
boratory study. Br Dent J 141 : 305, 1976.
Tyas M J, Nurns G A, Byrne P F, Cunni-
ngham P J, Dobson B C and Widdop F
T Clinical evaluation of Scotchbond :

One year results. Aust Dent J 31 : 159,
1986.

Brannstrom M and Nyborg H : Bacterial
growth and pulpal changes under inlays
cemented with zinc phosphate cement and
Epoxylite CBA 9080. ] P D 31 : 556, 1974.
Anusavice K ] Recent developments in
restorative dental ceramics. JAD A 124 :

72, 1993.

Siemens Cerec operator’s manual. @ Sie-
mens AG, 1994.

White S N and Yu Z : Film thickness of



16.

17.

18.

19.

new adhesive luting agents. J P D 67 © 782,
1992.

Christensen G J . Marginal fit of gold in-
lay castings. J P D 16 297, 1966.

M rmann W H and Schug ] ! Grinding
precision and accuracy of fit of CEREC
2 CAD/CIM inlays. In M rmann ed,
CAD/CIM in Aesthetic Dentistry. CEREC
10 year anniversary symposium. Quintes-
sence Publishing Co, p335, 1996.

Kawai K, Hayashi M and lida Yoko : Co-
mparision of milling ceramic inlay sys-
tems, Celay and Cerec. Japanese J Con-
serv Dent 36 1659, 1993.

Davidson C L, De Gee A J and Feilzer
A J . The competition between the com-
posite-dentin bond strength and polyme-

709

20.

21.

22.

23.

rization contraction stress. J Dent Res 63
. 1396, 1986.

Feilzer A ], De Gee A J and Davidson
C L : Increased wall-to-wall curing cont-
raction in thin bonded resin layers. J Dent
Res 66 . 48, 1989.

Sorensen ] A, Kang S K and Avera S
P : Porcelain-composite interface micro-
leakage with various porcelain surface
treatments. Dent Mater 7 © 118, 1991.
Blair K F, Koeppen R G, Schwartz R S
and Davis R D : Microleakage associated
with resin composite-cemented, cast glass
ceramic restoration. Int J Prosth 6 ! 579,
1993.

Philips R W : Skinner’s Science of dental
materials. 8th ed. p317, W B Saunders Co,
1982.



