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b5 e ofls] EAgY |
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tem(Nobel Biocare, Sweden) 59| A &FE°| 543}
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AEe P2 FUiE, Anl e & o Yty
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AHA BT
- 2FE 24 1.5mm
- &H 20 1.0mm
-HAR Fe:
(1) 249 P9 chamfer ¥
Parallel sided diamond bur with a round-
ed tip AHE
(2) 94AF A9
inner edge ¥ ,
Tapered diamond bur with rounded edge
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CEY AAE: 6

shoulder with rounded

2) Epoxy resin model #|2}
Aol A AHA AA AR E EA 3t epoxy
resin model(Fig. 1) 1071 & A &3} o},

3) 27441 tho] Azt

2ollA A2t 1070 epoxy resin modelE 22} %
7381 tol2 BA 3. o] £ 570 Cercon zir-
conia SHF-TREAZE A3t UuA] Slle =4
EAESYET F2A AFE 95t AHESIT

2. NEX=

1) Zirconia +HFZE i

23 2L 2719 38 A2 ¥ zirconia M5+
ZE(Cercon system, DeguDent, Germany)< A
skt '

- ool YIHH relief: 20 sm(Cergo spacer, Degu-
: Dent, Germany)
oW, &9, HARe F4: 0.5+ 0.1'mm
-Connector37]: 2.5 X 3.6 mm(9 mm?)



Fig. 1. Epoxy resin model(left) and zirconia framework on epoxy resin model(right).

Switzerland) & A 2t T}
-Tho]l W relief: 20 pm(Tru-fit die relief,
George Taub Products & Fusion Co., Inc., USA)
-3, EH AR T4 0.4 +£ 0.1lmm
- Connector 27]: 2.5 X 3.6 mm(9 mm?
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Measuring point
external marginal gap
O internal marginal gap
-~ intemal axial gap
B+ intemal occlusal gap

Fig. 2. Measuring points for marginal and internal
gaps.

2742 (internal axial gap): £ A4 2
o|FEdtE FHdAN Tols} sRFZE
2FHIFA (internal occlusal gap): FH ©|

H M7to 28E 1 mm ol wEH 40l

Al thol ¢} - 2E W 2+ A A

4. EAIAME]

Zirconia®} metal framework &2 1}Fo] 93
4, WERARA, WREE aea yia
AW Fd FFHAE Addsta, TR
o W& f93 o)} YA=AE BR8] Y8t
95% A =R t-testE AU o] T 2 F2E
ol chamfer$} shoulder® 2 ubiro] 9]FHAzEA
WHEHAE, WE-5udsd, Wi adazay 4

e ook R



Fig. 3. The photomicrographs of marginal and internal gaps of zirconia(A~D)

and metal(E~H) frame-

work (magnification X 100). A and E, external marginal gap; B and F, internal marginal gap: C and
G, internal marginal gap: D and H, internal axial gap; Zr, zirconia framework: M, metal framework:

C. cement space; E, epoxy resin model.
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st oo} RFAAE ALtst A& t-
£ Table I ¢ Fig. 4ol JEMIJT}. Zirconia(81.9
m)¢} metal(81.3 pm) frameworke] it <A
3L SAA B4 (Table I, Fig. 4) #2]3 %
o] 7} iU THP)0.05). 1eivt Hi WiF At &
zirconia(44.6 #m) e} metal(58.6 tm)olA =ol7} 9l
AI(K0.05), B WH-EHITAEL zirconia(96.7 ¢
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B WHuFHAE L zirconia(89.4 pm)7F met-
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al(104.9 pm) B} 2 (X0.05).

Zirconia®t metal framework Ztztolla] HAR
Fejo] M2 P JFAATAY AolE s
sl Ak ttestE Table I3 Fig. 50 VehiR)
o}, Zirconiaw HAF Fejo] whE F2 3 Zpol7t gl
R I(P)0.05), metal2 shoulder(70.3 #m)7} cham-
fer(92.4 pm) B0} ¥ 242 & HATHIX0.05).

Zirconia®} metal framework Z}ziolla] AR
Fejol] M2 Hd WEHALAY] AolE 8]
8] 223 ttestE Table Vo Fig. 69 YRS
t}. Zirconia®t metal =% ¥AE Jejo wE F-¢
gk zpo] 7t SAATHP0.05).

Zirconia® metal framework Ztzbo|x] WY
Feol] M H WEEAA ] AolE HH 3]
98] 2FE3E ttestE Table Vo Fig. 7o YERASL
t}. Zirconiat: shoulder(85.8 #m)7} chamfer(107.7
pm) BTk 2He 2k By 0w (X0.05), metale- A A
5 ol W& f-o] & Aol 7t IATHP0.05).

Zirconia®} metal framework Z}ztoflA AR
Fejo] ME Ha R uFHE e 2folE At



Table I. Means and standard deviations of gap in measuing points(um)

margin EMG IMG - IAG I0G

Mean (SD) Mean (SD) Mean (SD) Mean (SD)
irconia Chamfer 81.0 (41.6) 476 (29.0) 107.7 (33.9) 85.0 (24.6)
Shoulder 82.8 (37.5) 41.6 (21.5) 85.8 (25.0) 93.8 (25.6)
Metal Chamfer 92.4 (41.2) 63.4 (43.4) 82.6 (40.9) 101.3 (35.4)
Shoulder 70.3 (43.4) 53.8 (37.3) 73.6 (39.2) 108.5 (43.9)

EMG, external marginal gaps; IMG, internal marginal gaps; IAG, Internal axial gaps: IOG, Internal occlusal
gaps

Table II. T-test results comparing mean gap between zirconia framework and metal framework (um)
Zirconia Metal

Mean(SD) Mean(SD) T value P value
External marginal gap 81.9(40.7)* 81.3(48.0)* 0.08 0.938
Internal marginal gap 44 6(26.4) 58.6(46.3) -2.35 0.02
Internal axial gap 96.7(34.3) 78.1(41.0) 2.80 0.006
Internal occlusal gap 89.4(25.9) 104.9(40.6) -2.87 0.005

* The same letter denotes groups that were not significantly different from each other(P)0.05).

Table III. T-test results comparing mean external marginal gaps between chamfer and shoulder mar-
gins(um)

Mean(SD) T value P value
o hamfer 81.0(42.7)
Zirconi ¢ -0.20 0.844
freoma shoulder 82.8(39.2)
hamfer 92.4(42.9)
Metal ¢ 2.11 0.038
e shoulder 70.3(50.9)
E 160
~ 140
120
: 100 l I
Dil!rcolmn . 0
JE= o ] }
.: o
' 20
. B - o
EMG IMG IAG 10G (074 Sz
Fig. 4. Means and standard deviations of external Fig. 5. Means and standard deviations of external
and internal gaps between zirconia and metal marginal gaps between chamfer and shoulder mar-
framework. EMG, external marginal gaps: IMG, inter- gin. CZ, chamfer—zirconia; SZ, shoulder—zirconia: CM,
nal marginal gaps: IAG, Internal axial gaps: I0G, chamfer-metal: SM, shoulder-metal.

Internal occlusal gaps.
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Table IV. T—test results comparing mean internal marginal gaps between chamfer and shoulder margins(um)

Mean(SD) T value P value
. . chamfer 47.6(30.5)
1.00 0.32
Zirconia shoulder 41.6(21.4)
hamfer 63.4(45.7)
Metal N 0.92 0.36
e shoulder 53.8(47.0)

Table V. T-test results comparing mean internal axial gaps between chamfer and shoulder margins (um)

Mean(SD) T value P value
L hamfer 107.7(36.0)
Z ¢ 2.99 0.004
rreoma shoulder 85.8(28.9)
shoulder ' ]

73.6(40.5)

Table VI. T-test results comparing mean internal occlusal gaps between chamfer and shoulder margins(um)

Mean(SD) T value P value
e hamfer 85.0(25.0)
Zir ¢ -1.53 0.129
freonia shoulder 93.8(26.4)
hamfer 101.3(35.4)
Metal ¢ -0.8 0.428
e shoulder 108.5(45.5)
]
%120 ::i [
100 120
o 100 | ‘
80 |
i ! ol |
. | .
20 |
T sz oM su 7z sz
\

Fig. 6. Means and standard deviations of internal
marginal gaps between chamfer and shoulder mar-
gin. CZ, chamfer—zirconia: SZ, shoulder—zirconia; CM,
chamfer-metal: SM, shoulder-metal.
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Fig. 7. Means and standard deviations of external
marginal gaps between chamfer and shoulder mar~
gin. CZ, chamfer-zirconia: SZ. shoulder-zirconia: CM,
chamfer-metal; SM, shoulder-metal.
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Fig. 8. Means and standard deviations of internal
occlusal gaps between chamfer and shoulder mar-
gin. CZ, chamfer-zirconia; SZ, shoulder-zirconia: CM,
chamfer-metal; SM, shoulder-metal.

7] Y8l 2FE3F ttestE Table V¢ Fig. 89 vlehy
Qlt}. Zirconia®t metal BFlA ©]5 kol F9J3H
zho]7F R ATHP)0.05).

>||

V. 5%

0

Zirconia® 1789 49| 88} Klaproth M. H
o o3 WHEHJA T 5t ol I AL E
4] vt t7]1%5439) zirconiay o] Al th
A GA AR AER] AlAete] B 7y
AT FFFFAFAA ojn] B JBE o] F
o} 1969l ol gRolol|a] Algsr] Alztsto]
oju] 40%H7 ojitel AFuIA A YA A FA
I Ao YFHAT B R IFofo e oK)
A 288 post, YEFWES AgF2 ALEH7]
ARt Al o 71A el 2719 zirconia
blocks A4t 7338t 144 RAE % AR5 1
ot} 3 zirconiar AT, LA R QlE) &4
Feo A Aarhgete o] folskA] gol o] ¢
3 CAM "4 o2 B8]+ Direct ceraming machin-
ingo] 7 E=E Aty

CAM W21 1998 A9~ Ziirich theke] Sch-
drer P wol] o8 A& ALEHAT CAM W4l
4] N E 43S AFsta 29 ¥ dolH
of whe} wkAZ el 9] zirconia bodyE A Atsln

617

[e]
WAl S

#HF adste Boltt. o]#3 CAM A
%+ A Eo| Cercon systemo]t}.

CAM ¥249] HU =+ Y, scanning, Fuld2}
3}, 2ASEe] AUrd o AFET. Scan-
ning# A2 #39] Fd== CAD/CAM B4&
o] &3 FHES A we Hg AFH o= A%
914 €T}, Procera AllCeram crownol 4] Boening
0 ¥Hd § 63 mmolst, wdE F 74 mmE,
A £ 55 pm, W £ 100 smo] 3
1 Nakamura "2 Cerec 39141 ©<A
67 #meldt, W 2 162 tmE Eusl . A
Mg Zi-CeramolA ¥ & 73 mm, W & 84
BHuslgrh vhH CAMYA Y] A d o) #st
dFe F53 goltt, wehr £ A=

L

Aol g EAEATERTY T229 Ha

=
&k
x

o
Ed
0
2
gy
RY

systemoll gt Barelel Chan 5%'& Cerestore®ll
A 7 & HA 52 158 mmo] 1L collarless =AF
£@olq 177 /B 2P YA S In-
Ceramel| A 123 pmz .18 v} odch ® 28} o=l
HES QEE 9Y ZA T A AT Aol &
T 847t Aeate HFTAYA A o]|
#EY 7S U R A8 F deAe FA3)
ath Ty 23 Fa0x]9 AgEd #E 2y
YA Eas s ghe] 24 t2xe gshr
Tinschert %' President DCS system= ©]-8
3t zirconia YAEA DAATAYXZ A&} st
WA B2 60~74 pmE B, 7 spand S E
a7t AAE Akl dvka &4tk Rinke™ &
Precident DCS system 2. & A3} 3-unit BlEHF
framework®] ¥ Fo] 52 gmo| k1 810, o]
A& Besimo7} HlBbg kel thal gk 52 um
7 frAbsiet
o] AFAEL 100~200 pm HMH Eo] JAA
° 2 wolgdutsitln &9t} Christensen ¢
=

% Aol Be AT} Hobd % gl Wl

)

)

P

= A4
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ABSTRACT

A STUDY OF PRECISE FIT OF THE CAM ZIRCONIA
ALL-CERAMIC FRAMEWORK

Mi-Hyeon Jeon, D.D.S., M.S.D., Young-Chan Jeon, D.D.S., M.S.D.,Ph.D.,
Chang-Mo Jeong, D.D.S., M.S.D.,Ph.D., Jang-Seop Lim, D.D.S., M.S.D.,Ph.D.,
Hee-Chan Jeong, D.D.S., M.S.D.

Department of Prosthodontics, College of Dentistry, Busan National University

State of problem: Zirconia all-ceramic restoration fabricated with CAM system is on an increas-
ing trend in dentistry. However, evaluation of the marginal and internal fits of zirconia bridge sel-
domly have been reported.

Purpose: This study was to evaluate the fit of margin and internal surface in posterior 3-unit
zirconia bridge framework fabricated with CAM system(DeguDent, Germany).

Material and Method: Preparations of secondary premolar and secondary molar on artificial
resin model were performed for fabrication of 3-unit posterior bridge framework. Fits of 5 zirconia
bridge framework were compared with 5 precious ceramo-metal alloy framework (V-GnathosPlus,
Metalor, Switzerland), and prepared margins were designed to chamfer and shoulder finishing line.

Each framework was cemented to epoxy resin model with reinforced glass ionomer(FujiCEM,
GC Co., Japan), embedded in acrylic resin and sectioned in two planes, mesio-distal and bucco-
lingual. Samples were divided into six pieces by sectioning and had two pieces of each surface(i.e.
mesial, distal, buccal and lingual surface) per abutment, so there were eight measuring points
in each abutment. External gap was measured at the margin and internal gaps were measured
at the margin, axial and occlusal surface. Gaps were observed under the measuring microscope(Compact
measuring microscope STM5: Olympus. Japan) at a magnification of X 100. T-test were used
to determine the statistic significance of the different gaps between zirconia and metal framework.

Results and Conclusion:

1. External and internal marginal gaps of zirconia and metal framework were in clinically accept-
able range. External marginal gaps were not different significantly between zirconia(81.9 #m)
and metal(81.3 #m) framework and internal marginal gaps of zirconia(44.6 #m) were small- -
er than those of metal framework(58.6 #m).

2. Internal axial gaps of zirconia framework(96.7 tm) were larger than those of metal frame-
work(78.1 pm) significantly and adversely, internal occlusal gaps of zirconia frame-
work(89.4 #m) were smaller than those of metal framework(104.9 #gm) significantly.

3. There were no significant differences in external and internal marginal gaps between
chamfer and shoulder finish line when zirconia frameworks were fabricated.

Key words: Zirconia, CAM, External marginal gap, Internal marginal gap
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