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Comparison of the fit of the coping pattern constructed by manual and
CAD/CAM, depending on the margin of the abutment tooth
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Abstract The purpose of this study is to compare the marginal and internal fit of metal and zirconia coping which
is fabricated by manual and CAD/CAM(Computer Aided Design/Computer Aided Manufacturing). The model is
prepared with Urethane material and two abutment teeth are fabricated with a knife and chamfer margin. Silicon
replica technique is used to measure the marginal fit of manually fabricated and the CAD/CAM coping. Internal fitting
level is measured with a microscope and the image is captured with a CCD camera. The distance between abutment
teeth and coping is measured with a callibrated image analyzer software; marginal opening (MO), marginal gap (MG),
internal gap (IG) at maximum curvature area, axial gap (AG), and occlusal gap (OG). Two-way ANOVA test is
applied to compare fabrication technique and to analysis of abutment pattern. In addition, one-way ANOVA and
Scheffe's test is used to analyze each parameter of the test. The result shows that the fit is <120 um except OG of
CAD/CAM and MO of knife margin. The CAD/CAM fabricated coping showed higher fit level at chamfer margin.
However, knife margin showed better fitness compared to chamfer margin at MG. AG showed the minimum

dimension with a constant result (<38 pum).
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Fig. specimen fabrication process (a)model of
chamfer margin (b)model of knife margin

(c)master model (d)urethane cast.
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Table 1. Mean gap dimensions (um) and standard deviation

Manual CAD/CAM
Gap area
knife chamfer knife chamfer
MO 73(39)° 80(36)™ 152(35)° 111(52)°
MG 58(37)" 62(36)" 44(29)° 53(25)°
IG 75(30)" 95(48)° 58(32)" 86(31)™
AG 27(26)" 38(33)° 22(16)* 20(19)*
0G 57(36)" 86(48)" 201(86)° 136(62)°

MO: marginal opening, MG: marginal gap, IG: internal gap, AG: Axial gap, OG: occlusal gap

Dancan’s testS A3ttt SAE412 SPSS version (a)
21 (SPSS Inc., USA)E ©]-&3to] fo5F-2 p <0.055 _ e
FoOZ éjxég],%q_. coping

3. g4 &y

A5 coping KISl Wl Helsh Aol nhe die _ coping
Zb doollA 5ol Bk Table 19 AE]stolom, \
Fig. 4= |5 =& Yehdl o)t} HAZQ E9
T 7ES CAD/CAM knife OG(201 + 86 pm)S A<} Fig. 3. Gap form:iltion between coping pa.tterns agd
3 <150 pmE e 8 MG, IG, AGS] HTRS ir)etlliaél’e (i;e(geg.MO and MG at knife margin,
<100 pm?| S W Zh F-9Pd I EAHEA
A Frgre] vjaeA MOYIA = 2edell o) g knife Table 2. Results of two-way ANOVA
Ado] Mg 22 e ekt e, CAD/CAMel <]

Gap
knife el grol 71 & Brgs vEteh MGst location souree Pree
AGE 303} CAD-CAMOZ A2l knife Wz} Margin 151
Lo . MO Technic .000
chamfert 1ol A o] gh& & o7k §l9lom, AGS] # Margin x Technic 048
< 2 SAFAET AY 22 7H(<38 pm)S LHERY Margin 490
[ . - MG Techni 243
Atk 1G, OGE 2] o2 #12et coping & 2] Fho] Marginccx Technic 799
CAD/CAMC. 2 zﬂﬂ%} coping #E 2] FRT} & F Margin 023
FEE B T CAD/CAMLE A& coping 16 Technic 213
N Margin x Technic .680
o A= 7
HL2 MO, OGOlA = knife ¥ KT} chamfer M 919] %t Margin s
o] & A2 Bt} AG Technic 098
- - - Margin x Technic 350
Table 23 7} U3 24791009 Wel Felsh A o o
argin .
Aol whE o] ujAEAREA] Adtolth MO9F OG 0G Technic 000
& o] Feheh AP HEAE A Here. Margin x Techni ol
- Margin: knife or chamfer, Technic: manual or CAD/CAM,
= i 1o}
tq’ W FEjo] whE ol Aol HolH] @gkont A MO: marginal opening, MG: marginal gap, IG: internal gap,
Halol Be §o3 Aol Mk T IGE WA AG Axial gap, OG: ocelusal gap
Helel A 218 Aho)7t ehitp <0.05).
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Fig. 4. Mean gap dimensions of prosthetic restorations
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