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1. AlE 2| M=

$2 299t 3820 & AP37) gekel A7 g Aok (Nissin
Inc., Kyoto, Japan)Z- 367 1]} T} & 4709 o (traditional
laminate veneer, full laminate veneer, all ceramic crown, 12| 11 metal
ceramic crown preparation) ©_ & G-5-5}%] 0.1 7} 2] 97 2] X]o}
S 3704 370 9] Al F- o (A A5 91 2]: CEJ, CEJ 73 1 mm, 1.2
3L CEJ 8P 1 mm) © 2 Wr9l a1 vt (base)~ putty S ©] -85}
CEJ 3 mm 7 &= P471A] putty7} 3471 =5 stAth (Fig. 1).

2. A 2y

o123z A|HEL A4 tAjeld] whal 471] o2 %i— =23}
Aek. 282 7 F =9 A A 2aFoR e T 2t &
IF @=3)rte A AT X & vh2A e CEE 7|52
2 &}od CEJ (M), CEJ 814 1 mm (M), CEJ 814 1 mm (M) 2 T
w3t F 12744 9] Zjto] Yo wm 2z 23ke] kA A
7} Fo] H3)9] A}o] & Micro CTE ©]-§-3to] F3]8toi A v

STk 2 23l 371 9] A obrF AHEE QL AL 0] 59 B ke
Tl oo AagE Aotk Al oA ddEE e
2 HAAES] gk v o] Al L AHA Al putty S o] &2l
A indexE A &35} o] = ‘ﬂlo— F-&3slo] A Fol| indexE |
ofel] F-Hato] A o] H S A 23] st 7IEo ' Absk
T} 2} ol A o] AR % A3 Bur®] $F= Tt 2T

» A" (Fig. 2) Traditional laminate veneer: medium wrap, preservation
of interproximal contacts, chamfer finish line; cervical 1/3 0.3 mm, mid-
dle 1/3 0.5 mm, incisal 1/3 0.7 mm2}#)]; FG 834 021, FG 6844 014
(Komet, Rock Hill, USA)

« B (Fig, 3) Full laminate veneer: additional long wrap design with removal
of interproximal contacts; incisal clearance 2 mm, additional lingual over-
lap 1.0 mm; FG 834 021, FG 6844 014 (Komet, Rock Hill, USA)

+ C+ (Fig. 4) All ceramic crown: rounded shoulder (1.0 mm 7)), incisal
clearance 1.5 mm, axial convergence 6 ; FG847KR, FG 379 023 (Komet,
Rock Hill, USA)

* D+ (Fig. 5) Metal ceramic crown: labial round shoulder (1.4 mm 5~
7)), palatal chamfer (0.7 mm 74 ), incisal clearance 2.0 mm, axial con-
vergence 6 ; FG847KR, FG 878 016, FG 379 023 (Komet, Rock Hill,
USA)

Fig. 1. Photos of A (traditional laminate veneer), B (full laminate veneer), C (all ceramic crown) and D (metal ceramic crown) preparation.
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Fig. 2. Schematic image of group A.

Fig. 3. Schematic image of group B.
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Fig. 4. Schematic image of group C.
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Fig. 5. Schematic image of group D.
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Fig. 6. CT scanned images (upper) and superimposed scanned images (lower) of group A.

Fig. 7. CT scanned images (upper) and superimposed scanned images (lower) of group B.
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Fig. 8. CT scanned images (upper) and superimposed scanned images (lower) of group C.

Fig. 9. CT scanned images (upper) and superimposed scanned images (lower) of group D.

Table 1. Volume difference (Vo - V) and Rv of each margin at each group

Design Margin | SamplezN umber 3 Average S Vo-V Ry
A M. 311.0 307.0 323.0 313.7 83 63.9 16.9
M 326.0 319.0 317.0 320.7 4.7 56.9 15.1

M. 328.0 320.0 326.0 324.7 42 529 14.0

B M. 276.0 261.0 256.0 2643 104 1133 30.0
M 299.0 280.0 276.0 285.0 12.3 92.6 24.5

M 302.0 292.0 300.0 298.0 53 79.6 21.1

C M. 212.0 221.0 214.0 2157 4.7 1619 429
M 221.0 226.0 237.0 228.0 82 149.6 39.6

M 254.0 267.0 259.0 260.0 6.6 117.6 311

D M. 198.0 197.0 191.0 1953 38 1823 483
M 200.0 208.0 199.0 2023 49 1753 464

M 244.0 248.0 249.0 247.0 26 130.6 34.6

s = variance, Vo - V = volume difference, Rv = % ratio of reducted volume
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Fig. 10. Volume difference (Vo - V) of each design and margin. A: Design- Volume difference based on the design of prosthesis, B: Margin- Volume

difference by the location of the margin.
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Fig. 11. Rv of each design and margin. A: Margin- Ratio of reducted volume based on the location of margin, B: Design- Ratio of reducted volume

by the design of the prosthesis.
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Volume difference in upper central incisor preparation

according to the changes of restorative design and marginal location

Chong Hyun Kim, DDS, PhD, Young-Bum Park, DDS, MS, PhD, Sung-Tae Kim, DDS, MS, PhD, Keun-Woo Lee*, DDS, PhD
Department of Prosthodontics, College of Dentistry, Yonsei University, Seoul, Korea

Purpose: The aim of this study was to evaluate the volumetric change of teeth after preparation for various designs and margin locations through Micro CT analysis (Skyscan
1076: SKYSCAN, Konitch, Belgium). Materials and methods: The 36 artificial teeth were used to determine reduction volume of upper central incisor. According to the restora-
tive design these 36 teeth were divided into 4 groups and according to the marginal location each group was divided into 3 subgroups. The volume of unprepared teeth was obtained
by using Micro CT and the volume of prepared teeth was obtained in the same method. The CT scanned images before and after preparation were superimposed. Results: The
volume difference was significantly increased as follows: traditional laminate veneer < full laminate veneer < all ceramic crown < metal ceramic crown. One-way
ANOVA and Tukey multiple comparison analyses were used to analyze the data in this study. In each group the volume difference was significantly increased as follows: 1
mm above CEJ < CEJ <1 mm below CEJ (P<.05). The % volume difference of all ceramic crown and metal ceramic crown was 31 - 48% and that of laminate veneer was 14
- 30%. The volume difference of the traditional laminate veneer was 1/3 of that of metal ceramic crown. The full laminate (1 mm below CEJ) and all ceramic crown (1 mm
above CEJ) showed a similar volume difference. Metal ceramic crown showed 13.7% more volume difference than all ceramic crown. Conclusion: There exists the differ-
ence in volumetric change according to designs of restoration and margin locations of preparation. (J Korean Acad Prosthodont 2011;49:152-60)
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*Corresponding Author: Keun-Woo Lee

Department of Prosthodontics, College of Dentistry, Yonsei University 250 Seongsanno, Seodaemun-gu, Seoul, 120-752, Korea
+82 22228 3158: e-mail, kwlee@yuhs.ac

Article history

Received April 1, 2011 / Last Revision April 11, 2011/ Accepted April 15, 2011

160 CHStx|TtE HeE|R| 20114 493 23





