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ABSTRACT

Marginal and internal fit of copings made by
CAD/CAM using different scanning methods

Young Beom Cho , D.D.S., M.S.D.
Supervisor : Prof. Kim Hee Jung, D.D.S., M.S.D., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

The purpose of this study is to evaluate the marginal and internal
fit of coping made by CAD/CAM using different scanning methods.
Zirconia coping was made by each CAD/CAM system followed by
intra-oral scanning, model optical scanning and model contact scanning.
Each coping was cemented to each abutment with RelyX™ UniCem(3M
ESPE AG, Seefeld, Germany). It was embedded into Epoxy Resin(Epovia,
Cray Vally INC) and was cut by buccal to lingual with grinder—polisher
unit(Labopol-5, Struers, DK-2750 Bailerup, Denmark) and sandpaper coated
with  aluminium oxide(resin coated cloth aluminium oxide flex, Korea).
After polished, it observed with stereomicroscope (Carl Zeiss, DE/Stemi
SV11, Thornwood, NY, USA) equipped with a disital Olympus DP
10camera(Olympus. JP/DP 10-PRN, Japan) for evaluating marginal and
internal fit between prosthodontic coping and abutment.

The result is as followed;

1. The mean value of AMD(Absolute marginal discrepancy) in Group 1,

_iv_



Group 2, Group 3 are 141.21%+42.94pm, 140.63£31.64um, 109.37x28.42n
m. The averages of MG(Marginal gap) in Group 1, Group 2, Group 3 are
82.52+43.99um, 90.28%+27.93um, 66.55+28.77um. Statistically there is no
difference in AMD and MG among the 3 Groups(Anova, P>0.05).

2. The averages of GA(Gap of axial) in Group 1, Group 2, Group 3 are
133.04£48.60pum, 88.08%x25.44pm, 136.3+47.76um. There is statistically
difference among three groups(Anova, P<0.05). The GA of Group 2 is

statistically lower than that of the others(Turkey test, P<0.05)

3. The averages of GL(Gap of line angle) in Groupl, Group2, Group3 are
238.39+103.14um, 108.33£27.76um, 123.82+£30.95um. The averages of
GO(Gap of occlusal) in Group 1, Group 2, Group 3 are 276.48+69.12um,
10476x27.00pum, 98.23+28.71um.

4. There are statistically significant differences in both GL and
GO(Kruskal Wallis Test, P<0.05) among the groups. The GL and GO of
Group 1 are statistically significantly different with the others

(Mann-whitney test(P<0.05).

Zirconia copings made by 3 ways of scanning methods have no difference
with conventional ceramics in AMD and MG which are known as the most
important factors. As the result of this study, we conclude that intraoral

scanning could be used clinically.
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At FaA2AYRE A2WASE F zirconia®Z A WA EZ A F e o (Figure 1). 5

36709 zirconia XX A 2&t%dch,

Figure 1. abutment

made by zirconia

2. CAD/CAM S o] &3t Z 3 (coping) A=t

0|3t zirconia ANAE AH =WE A5
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ste] - 2ETOlE Asta By Fstasuy HEA WA AU E o] &3]

2E thol(die)doll Al FF(coping) & AZets WHoR ALsATt FHAY &~
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A9l = Cerec Bluecam(Sirona Dental Systems, Bensheim, Germany)©] ©]
H A (Figure 2). 21¥ JNFAS F AfHA ~E tholg 2t F27
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thol(die)E ~te= HEF2 ~MIEE procea Al Z=El(Piccolo, Nobel Biocare,
Sweden)(Figure 3). B2 #H L& H¥ zirconiaZ o] &3] mFL Az

20 AE F 4 An"e] AZEY A 20me] ANE TS AAHF AT

Figure 2. zirconia abutment and Figure 3. zirconia abutment, stone die
zirconia coping made by Cerec 4pq zirconia coping made by

system without stone die. Zirkonzahn and Procera system.

3. 1% &F

zk71 12719 ZE S A Fstg ow, CEREC Al2=8lo 2 A 2te A]HS Group 1
Zirkonzahn Al=®lo 2 A ZF AlHS Group 2, Procera Al2=®Wlo @ A ZE Al

HE Group 322 EHF3At}).

Table 1. Classification of Groups

Group Manufacturing system Scan method Prosthetic coping
1 Cerec (zirconia) Intra—oral scanner zirconia
2 Zirkonzahn Optical scanner of zirconia
model
Touch scanner of . .
3 Procera zirconia
model
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dd A @ T oEZ A G (Epovia, Cray Vally INC)ol 32Hd A&
f=3t4 . o ZFAY R viERE Aas dHe #ES i dAv)

i
=]

(Labopol-5, Struers, DK-2750 Bailerup, Denmark)®} A}*E(resin coated cloth
aluminium oxide flex, Korea)& °¢]&3lo] @S dd 2 Av} vt ALEE

A7 AR BAAFEH g Z(AA-40, 80, 120, 600, 800) & =24 02 o] §
sl Al2 & Awnksl Sl th(Figure 4).



Figure 4,
cross—cutted

lingually.

sample

bucco-

5. stereomicroscope (Carl

Figure
Zeiss, DE/Stemi SV11, Thornwood,

NY, USA) equipped with a disital
Olympus DP 10 camera (Olympus,

JP/DP 10- PRN, Japan).

2) Alge TE

zirconia A t)A| e} ZP el AS FA37] Y8l tAE Olympus DP 10
camera(Olympus. JP/DP 10-PRN,
Thornwood, NY, USA)Z
= FE AR vt A R =

zirconia coping®@} A dlF9] HAFAHES FA3I= F

EELT I

Japan)7} H2r%l  stereomicroscope(Carl

Zeiss, DE/Stemi SV11, 288 th(Figure 5).
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Figure 6. Measurement site of AMD and MG. AMD=
absolute marginal discrepancy; MG=marginal gap.

m B AFeM FHEH = WA= (marginal gapMG), S92 T3 A 3l

- Xii —



Figure 7. Measure site of GA, GL and GO. GA= gap of axial;
GL= gap of line angle; GO= gap of occlusal.
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ZF 2ol A SAE 57 FE FolA AMD, MG®F GA®] A A= At
HolFRlaL, GLI GO SAA= AtEEE BolFA &kt webs, AMDt
MGSF GA SAA19] 15 b AT AolE HT387] $13] Anova-testE Ab
|t om, AFHFE Turkey-testE ©]&stth. A2 EE o] F4 &+ GL
I GOol SAH dHeolHe 1w 1 BAIEH Aols HFstrl f1@iA Kruskal
Wallis Test(P<0.05)E A3} o, AL 714 S Mann-whitney test(P<0.05)
£ o] &3t

2. AMD, MG, GA 9] 187 24

Zh a9 H@it AMD, MG, GA®l X+ o3 2%t AMD¥ MGl A&

Group 394 7Fg4 A2 FA7F 4533, GAANAE Group 27F 7HE AL

A& HAFAH(Table 2). 3tA %, AMD9F MG Al LF 3ol BA A0 A

o] 7} EAl5kA e okth(Anova, P> 0.05). GAdlA = 15 7toll SAA o2 Ao

7F 929t (Anova, P< 0.05). Turkey-test® ©o]&3to] AlF HES dlodrmY

Group 29 GAZ} tt& &l Hl& SAgHoR foA A *e FAE HY
A H(Turkey - test, P<0.05).

Table 2. Mean value of AMD, MG, GA (Unit:gm)
AMD MG GA
Group 1 141.21+ 4294 82.52+ 43.99 133.04+ 48.60
Group 2 140.63+ 31.64 90.28+ 27.93 88.08+ 25.44
Group 3 109.37+ 2842 66.55+ 28.77 136.3+ 47.76
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Figure 8. Mean value of AMD, MG and GA (unit; ).

HGroupl

o Group 2
M Group3

3. GL¥} GOol 1§31t £4)

Zy 259 GL¥ GO HTAE v ¥ ZodtHTable 3). Group 19 GL¥%
GO #Hzkol 714 =4 el o, Group 29 Group 3¢ GL¥ GOE= H| L3
H =3 X2 ettt BA A o8 AFe9d B2y GLY GO EFA £
8t4 ol g W 3 th(Kruskal Wallis Test, P<0.05). AFF AZ o2 153
A4S BYgrlY, GLAAE Group 1°] Group 29t Group 33 Z+2z =483
2lo]lE HolFAa, GO E Group 1°] Group 2¢F Group 3o Hl8] & 7A8H%
o® fFoA Ae AolE KHAFAH(Mann-whitney test(P<0.05).

Table 3. Mean value of GL, GO (Unit; m)

GL GO
Group 1 23839+ 103.14 27648+ 69.12
Group 2 108.33+ 27.76 104.76+ 27.00
Group 3 123.82+ 30.95 98.23+ 28.71
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Figure 9. Mean Value of GL and GO (unit; um).
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T 2~ (intra-oral scanning), =2 33t ~7l(optical scanning)¥} =& H
Z2] ~7l(contact scanning)®2 o2 Z}7} zirconia ZEF S A A A FE
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