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The dimension analysis of prepared natural teeth for developing customized zirconia block

Min-Hyuk Kim, Sung-Hun Kim, In-Sung Yeo, Hyung-In Yoon, Jae-Hyun Lee, Jung-Suk Han*

Department of Prosthodontics, Seoul National University School of Dentistry, Seoul, Republic of Korea

Purpose: Unpredictable shrinkage of zirconia during sintering process causes discrepancy. Therefore, there have been attempts to reduce discrepancy by milling zirconia after
sintering. However, due to the hardness of sintered zirconia, milling takes longer time, causes damage to the machine and causes chip formation. With customized zirconia block
using the mean dimension of prepared natural dentition, it is expected to overcome these shortcomings. Materials and methods: The mean dimension of prepared natural den-
tition was analyzed as STL file after scanning of prepared teeth treated at SNUDH. The transverse, frontal and sagittal planes were set using Mimics and Photoshop. 3D vol-
ume was projected on each plane, and the outer line was measured through external tangent line, and the inner line was measured through inflection point of tangent line. Results:
The mean height of prepared incisal (N = 57) is 6.60 + 1.05 mm, mesiodistal length is 2.98 & 0.73 mm, buccolingual length is 2.04 + 0.73 mm. The mean height of prepared
premolar (N = 15) is 5.37 + 1.49 mm, mesiodistal length is 4.10 £ 1.78 mm, buccolingual length is 5.86 + 1.55 mm. And the mean height of prepared molar (N = 13) is 5.11
=+ 1.29 mm, mesiodistal length is 6.80 + 1.18 mm, buccolingual length is 7.34 + 1.40 mm. Conclusion: Using the mean dimension of prepared natural dentition, it is expect-
ed to be able to fabricate customized zirconia block. (/ Korean Acad Prosthodont 2017,55:381-8)
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Table 1. The mean dimension of natural dentition of Korean (Unit: mm)

WA A2 elplgeh. old) W Aojel A A7)E of
23} 2T} (Table 1).

x|o} A7H

Agista A2 d BT} oA AAE A obed gt
8hof 2270 3 AoIR STL file- o] &-31of, | o} 271 & -4 615
o} 95 A 2s o B2 Aldehet o BE Aoh |
2 Az 7 g84g0] o7 wlwel S, S44, A
A (18t ARk A 14T, A 22272 (0] B A7 ), Al T
TAL AR ] 8 A ) Al 0.2 o] K| of 2]
= BA BT AT ST, A 22 157, PR 2 137)
of AE 2 ATt

xjot 27| £ 7=

A8 GAA 2] AZE Y o] Adobe Photoshop CS3 (Adobe
Systems Inc., San Jose, CA, USA), Materialise Mimics (Materialise NV,
Lawven, Belgum) 218311 Z2ke] 2|ofe] gk, 2501, 2] 4
¥l 4] 912 7] 2 0 2 4 it 212}e] ve] 3DvomeS %9
3] 9]2e] 27t 12 41 S Mimics 25 44 & Falo]
AT Yk TG W] 271 O holee] 45 3
Aol BAE Fohd WY F 2717 e ARG )
0.2 310] X Zo BaAsH A0S Foh T W24l Yol
ek 4 0& Tele] 217} Hohe] 278 T3tk (Fig 1)

Tooth number 1 2 3 4 5 6 7

Crown height 10.5 9.5 10.0 8.5 85 75 7.0

Mesiodistal length 85 7.0 75 7.5 7.0 10.5 9.5

Buccolingual length 7.0 6.5 8.0 9.5 9.0 11.0 11.0
A A

A
Y

Y1

X1 ' X1

Fig. 1. 3D volume was projected on each plane. The outer line was measured through external tangent line, and inner line was measured through inflection point of tan-

gent line using Mimics auto setup. (A) Transverse Plane, (B) Frontal Plane, (C) Sagittal Plane.
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1. ™x[= (Fig. 2, Fig. 3, Fig. 4, Fig. 5, Fig. 6)
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Fig. 2. Mesiodistal length (X)) of incisal group in transverse plane is (6.98 & 1.05 mm,
Max = 11.05 mm), buccolingual length (Y) is (7.39 £ 1.05 mm, Max = 9.84 mm).

Frontal Plane

Fig. 3. Mesiodistal length (X1) of incisal group in frontal plane is (7.50 & 1.15 mm,
Max = 11.04 mm), crown height (Y) is (9.61 £ 1.17 mm, Max = 12.80 mm).
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Fig. 4. Mesiodistal length (X2) of prepared incisal group in frontal plane is (2.98 +
0.73 mm, Min = 1.39 mm), crown height (Y2) is (6.60 & 1.05 mm, Min=4.11 mm).
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Fig. 6. Buccolingual lenth (X2) of prepared incisal group in sagittal plane is (2.04 + 0.73 mm,
Min = 0.93 mm), crown height (Y2) is (6.75 & 1.09 mm, Min =4.24 mm).

CHetx|op2 Hats|R| 653 4%, 20174 10¥

Fig. 5. Buccolingual lenth (X1) of incisal group in sagittal plane is (6.88 + 0.88
mm, Max = 4.04 mm), crown height (Y1) is (9.61 + 1.17 mm, Max = 9.62 mm).
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2. 7|2 (Fig. 7, Fig. 8, Fig. 9, Fig. 10, Fig. 11)

Transverse Plane
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Fig. 7. Mesiodistal length (X) of premolar group in transverse plane is (801 & 147 mm,
Max = 12.03 mm), buccolingual length (Y) is (9.74 £ 1.18 mm, Max = 13.33 mm).
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Fig. 9. Mesiodistal length (X2) of prepared premolar group in frontal plane is (4.10 +

1.78 mm, Min= 1.97 mm), crown height (Y2) is (5.37 £ 1.49 mm, Min=3.67 mm).
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Fig. 8. Mesiodistal length (X1) of premolar group in frontal plane is (8.01 £ 1.46
mm, Max = 12.09 mm), crown height (Y) is (8.01 & 1.48 mm, Max = 11.07 mm).
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Fig. 10. Buccolingual lenth (X1) of premolar group in sagittal plane is (9.76 + 1.22
mm, Max = 13.48 mm), crown height (Y1) is (8.01 + 1.48 mm, Max = 11.07 mm).
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Fig. 11. Buccolingual lenth (X2) of prepared premolar group in sagittal plane is (5.86
=+ 1.55 mm, Min =2.86 mm), crown height (Y2) is (5.38 + 1.33 mm, Min =4.07 mm).
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3. o7l (Fig. 12, Fig. 13, Fig. 14, Fig. 15, Fig. 16)
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Fig. 12. Mesiodistal length (X) of molar group in transverse plane is (10.87 + 1.04 mm,
Max = 12.63 mm), buccolingual length (Y) is (1141 £ 1.18 mm, Max = 13.33 mm).
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Frontal Plane
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Fig. 14. Mesiodistal length (X2) of prepared molar group in frontal plane is (6.80 +

1.18 mm, Min =4.44 mm), crown height (Y2) is (5.11 #+ 1.29 mm, Min =3.38 mm).

CHetx|op2 Hats|R| 653 4%, 20174 10¥
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Fig. 13. Mesiodistal length (X1) of molar group in frontal plane is (10.62 £ 1.25
mm, Max = 12.44 mm), crown height (Y) is (8.15 & 1.17 mm, Max = 10.65 mm).
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Fig. 15. Buccolingual lenth (X1) of molar group in sagittal plane is (11.53 + 1.18
mm, Max = 13.48 mm), crown height (Y1) is (8.12 + 1.19 mm, Max = 10.59 mm).
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Fig. 16. Buccolingual lenth (X2) of prepared molar group in sagittal plane is (7.34 +
1.40 mm, Min = 4.09 mm), crown height (Y2) is (5.15 + 1.23 mm, Min = 3.63 mm).
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Table 2. The mean length of each tooth group sorted by each planes (unit: mm)
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1.29 mm, Z¢14] 6.80 +

Transverse plane Frontal plane Sagittal plane
MD=7.50 = 1.15 BL=688 + 0.8
, MD =698 + 1.05 CH=961 + 1.17 CH=961 + 117
Incisals (N=57) BL=739 + 1.05 MDP=2.98 + 0.73 BLP=2.04 + 0.73
CHP =660 + 1.05 CHP=6.75 + 1.09
MD=801 + 146 BL=9.76 + 122
MD =801 + 147 CH=801 + 148 CH=801 + 148
Premolars (N = 15) BL=9.74 + 1.I8 MDP=410 + 1.78 BLP=586 + 155

CHP=537 + 149

CHP=538 + 1.33

MD=10.87 + 1.04

Molars (N=13) BL=1141 + 1.18

MD=10.62 + 1.25
CH=815+ 1.17

MDP=6.80 + 1.18
CHP=5.11 + 129

BL=11.53 + 1.18
CH=812 + 1.19
BLP=7.34 + 140
CHP=5.15 +1.23

MD = medisodistal length, BL = buccolingual length, CH = crown height, MDP = mesiodistal length of prepared tooth, BLP = buccolingual length of prepared tooth, CHP

= crown heigh of prepared tooth.

Fig. 17. Comparison of milling area between conventional zirconia block (A) and customized zirconia block (B).
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