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Fracture Strength and Translucency of CAD/CAM Zirconia Crown
for Primary Anterior Tooth
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— Abstract

parameter.

measured with spectrophotometer.

restoration possible.

The purpose of this study is to evaluate the validity of primary anterior zirconia crown made with Computer Aided
Design/Computer Aided Manufacturing (CAD/CAM) technology by analyzing fracture strength and translucency

Zirconia crown was designed with CAD software, using 3D scanned data of #61 tooth model. Crown fabrication
was performed with CAM machine using zirconia block. Zirconia crowns were divided into 3 groups according to
thickness(0.3, 0.5, and 0.7 mm), and fracture strength was compared with 1.0 mm thickness of resin strip crown. The
compressive force was applied with universal testing machine at 30° along the incisal edge at increments of 1 mm/min.
For translucency evaluation, 0.3, 0.5, and 0.7 mm thickness of zirconia specimens were fabricated and translucency was

Among zirconia groups, there was a significant increase in fracture strength as thickness increased (p < 0.05). The
fracture strength of zirconia crown was significantly higher than resin strip crown in all groups (p < 0.05). Translucency
parameter was highest in 0.3 mm group, and significantly decreased as thickness increased to 0.5 and 0.7 mm (p < 0.05).

Thin primary anterior zirconia crown can be designed and fabricated according to individual needs by using CAD/CAM.
Restoration with thin crown would reduce the amount of tooth reduction, risk of pulp exposure, and make more esthetic

Key words : CAD/CAM, Zirconia crown, Primary teeth, Esthetic restoration

wAoAfe] 2412 Folute CHE FdS 7M1
XolME PAQ] T £E7F AX|0f HISH Of b

2
DO RA0] H LSO, T 34 Tol= £ 4

jas)

=
=
=

- 12

il
0> 4o lhl
o
ox > ro
ro 2 md Ho

Rl
2

0z
o

n

MOl X1 H=S0| Bl HHED ALY 2 FFX|ts
|, RN E X2 28 A o 2oty QEj7t 2t

2ot K= A= MP7| o242 SHAE 7RI QUCH4]
7

UK AGH 40| 2 470 #ert 2 B HIH
= A0t #Fol{of Stht). defLt 7|8 HEs =917

Corresponding author : Seunghoon Yoo

Department of Pediatric Dentistry, College of Dentistry, Dankook University, 119 Dandae-ro, Dongnam-gu, Cheonan, 31116, Republic of Korea
Tel: +82-41-550-0223 / Fax: +82-41-550-1999 / E-mail: yoo.seunghoon@gmail.com
Received December 19, 2019 / Revised February 5, 2020 / Accepted February 3, 2020

XThe authors declare that there is no conflict of interest.



J Korean Acad Pediatr Dent 47(2) 2020

N 0X
A
02!
=
10

= A

o Jt
ke

© 9
i
o

o o

i

oX
o

o
8o }[7] 7| MAr

—_

rot
Rl g
k]
rr
_|

=2 no R
Rl " BN

H o

o>

S
J
0
1T
re
:ol=|.
ki
o

Ral
e =
2

>t
2
Eo
o
]
o
o

[of OI2E ZYAIZ = UL
{0]gof tst 27t %WOH
Mg 2t OfLIEt X &2
2 MAI=IX| ZSIACE

E|_T|_ OIE O7E-17(|O| 7(-|

nzH”

0z 2 b ni oo
L2

o
—_

ro 42 do mot my
0x

o\l
>
1o
N
-l

Ir

%
o
A

o
1

o H
4oy
Jo
o
1E

et
=
>
oo

o
Ip
et

o

2
o
=
r
oz
i
i
o
_\g
T
s
)

o o
e
n

o

0

il

C

]

al

ol

bal

H

L 0X
|0
tu
ro
2

i i

o
>
'|> 1> A r||_

fjo

N

Ral
03'—"—'20
I'J;-_';

o o
>~

Z 4>
S og
J.|'|].||]
© o
=
03 om
o
ST

mo K
P2l
ux
o r
mr O
d
or 4
Ot
2
>t
4>
H
M
10

o
=

m
0?52

rroom Ru o
o -
o
4
$0

d
A
E
$0
fu}
2

40
N

X

Ol M= X|of olHof St==0] &0 +==0| O|F0{H
g X[otof =0 20| O|RAE + Bl 7|9
AE 0|2 o BEEH0|2 HO[HQl X|z7t 7Hs
= A2 AO|C} 0|0 A0tK|1F A M= Computer Aided
Design/Computer Aided Manufacturing (CAD/CAM) 7|&2| &
20| 122 £ UCt CAD/CAME 19804 CHOl X|TpAH O M
EQE Ol X 300 H2t X[t BHE HEO| 22| AFE &[0
LLH11). 270l = Dtk FH| H|8a =7t Ao =2

Aol OjXIX| ZopRAX| T, =T U ZH|9] BEE CAD/

n
=
=
2 4>

o 30
i
10

-_—

-
o
—

A
5

X s
CAM | HISE XX T CIYs WRES 713 MM +
A E9ion, 1F X2ALoks &2 Y041 ZE8 20|

Fig. 1. CAD design protocols for primary anterior zirconia crown.
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A) Outline form setting of zirconia crown with scanned #61

\

tooth model. Cervical portion was expanded mesiodistally, while malntalnlng total mesiodistal width. (B) 0.3 mm, (C) 0.5 mm,

(D) 0.7 mm thickness setting based on outline form.



Table 1. Sample grouping and materials for fracture strength analysis
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Group n Material Thickness (mm) Manufacturer

Control 10 Composite Resin 1.0 3M ESPE, St. Paul, MN, USA
| 10 Zirconia 0.3 Neobiotech Co., Seoul, Korea
I 10 Zirconia 0.5 Neobiotech Co., Seoul, Korea
I 10 Zirconia 0.7 Neobiotech Co., Seoul, Korea

CIRpQIE Hgael WelH2 7|8 X230 HFae

—

NusmileAtS| #61 A1S Maestro 3D scanner (AGE Solutions,
Pisa, Italia)2 AZHSELL H| WSk CFig. 2).
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Fig. 2. Inner and outer surface comparison between de-
signed zirconia crown with ready made zirconia crown. (A,
B, C) Designed zirconia crown view from buccal, lateral, and
below (0.3, 0.5, and 0.7 mm thickness of zirconia crowns
are overlaid). (D, E, F) Ready-made zirconia crown view from
buccal, lateral, and below.
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Fig. 3. Design of metal abutment and crown cementation.
(A) Metal abutment of 0.3 mm thickness zirconia crown, (B)
Image of zirconia crown cemented to the abutment, (C) Im-
age of resin strip crown cemented to the abutment.
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Table 2. Fracture strength of zirconia crown and resin strip crown
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Fig. 4. Comparison of fracture strength between different

thickness of zirconia crown and resin strip crown.

Group Min (N) Max (N) Mean (N) SD p value
Control 1973 375.6 278.1 56.6
0.000
| 307.5 5545 431.7 77.05
0.000
I 607.6 948.7 776.8 125.2
i 9832 16928 1268.1 2560 0.000

p value from Mann-Whitney test
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Table 3. Mean and standard deviation of translucency parameter, L*, a*, and b* values of zirconia specimens
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