ORIGINAL ARTICLE DOI:10.4047/jkap.2008.46.5.470

Procera® AllCeram £ 0|&st =X 20|
QIME HOIXSH( 215t A

b

SATA FEE2 Hojd A 7R 1 9o, BAES An A &35 FZAZ & Qi) o] g8 ZA F-& A %ol 910} CAD/CAM A| 28] & o
Lote AL A7H ] &2 A oke £ 9l e AH L A glon, AU T g Y} HolA| 1 Yr) B3 MAA AR e £EEY AF o Fe3
S4vo]3, o] Foo] U3 AdA AT To] B m glovt dAAQ ATE ofd n| Aol £ AFoAE CADICAM A]*E“«] shel
Procera“ AllCeram *l 2H ] HMARREE AA Fale] FEE oA S TN Yo *}%QECAD/CAM Al zee HAAGR LS A fatnat

of Ul gt 567, 10170e] A iAol sl 23 e o} HFFEE] HAAE JAFEAn o2 S ea |

4 A Ca

= AT AR A}, 3399 M A} (5384 £ 3883 m) BT H T S EE o] WA QA (45,82 + 30.84 m)7F B
%k L}E}‘)'O‘ﬂ ole AR Fo 7 Aol 7k AT (P<.05). 2t 54 A MmN A REMAGA 27 9 %032%}7}4&"1%01]‘1
o WA AE T H £ ghe Hehllon, A 02§23 2ol 7} 3l9lnt (P<.05). FAI 7o A eabe AA Fe A eAET ] £ gha vt
ghlout, EAA 02 fo g Aol It A5 WA A5 24, °W ,EE R oA H B2 g vl o], EAAeZ Fo 3 Aol
7k AT (P <.05). o] F2] A= Ko} Procera” A] 28] 9] Allceram 44 HAA T = 4734 o8 e Wl slsler, 58 =A S5 a4 g =
o fraAe ALz yehgor], 4 Hd $ 4% ‘3‘54 ATF I AL FRY HE QYA —Cr’%‘ o 5% dolue e RE AR
t}. Procera® A <8 Allceram ¥ £E-A] A2 W0 TS 392 7] o] Ao] L HAAL S ALt £ o] D Ao AlEHH, Oloi_r =
A 909 W3 A5 020 04 019 977 ALE AR AR, (£} 931345 HFIA 200546470

1"

H‘.‘l

FQHH0{: CAD/CAM, Procera® A| 2~ Allceram ¥, ¥ A A 3t &, <1 4] 34-8kelm| 73

NE S 713 Yo e g Utk
EARE R e 71 3AE 47 Fakle
18861 ull Fu} &2 S 0] 83} A A o] Lando] ¢ 2*4 gote] TtE= Wil FE AREE Q1o 1980
& MEE|A 237} o Oﬂ Aof| TA)7} EAZ o2 AL TH % 2|3} g Yol CAD/CAM (Computer Aided Design /
gl om ' 195613 Breckerol] ol&f /NE = AAFZTH Computer Aided Manufacturing) A] <815 0] 83+ HIHH 0|
£ SAFRERA 1Y el Aesieigth 2ol A 471900k CADCAME AFFEL2 A1l e,
< HF0] e A A2/ BAE] #do] ol 2 7be 2 Soto] BAEEC] A& AR v 85 A
= A9 24 collarz <15} A A9l B4 = omg} k7] sl s om e A AE A Ee] e
Folom, A ee WAz ETgoz Aot A A AR FLAOR Was)m glrky
o273 20 o) AR eRH A2 & AZAT  CADICAM A| 298 o] 3 AR o] A% 35 & 4
o] ofe]& Aol AUt o] g &4 wj ol 1988 X9 FEE Qdsle By $EES A el T
Sadoun-&- slip-casting &4] 0.2 4-F0| S ALg3t] = 7FA B o2 YE § oM Procera® Al ~Hl
o}2 A Ast= In-Ceram 7| S 7| 2algithe <20} (NobelBiocare, Goteborg, Sweden)ol] 4] &= B2 & o] &3} +=
QA el WG WAGT P ARE Fehaoh 0% A9 Q19 A28 € o) g ek 540 2

HUAA: ZEZ
330-716 24 G FRA] RIF-F 21 7-1 T=r)] fw X 2o oF B 6F w4 041-550-1971-1973: e-mail, cho8511@dku.edu
HuH - 20089 54 59/ guHF Kj 92008 54 26 / YA e - 2008 8¢ 29Y

470 ChStx| ot Hst|R| 20084 467 52



Procera” AllCeram € 0183 TAfzo| Qe HAKBTO| Hat T

& Aol ol 2w, Yolezh vlad 33

340l Aok P A2l ] 3 73S
H
[e]

zl:l
o
HU
i
&
2
é
o
ok
ok
_>.i
N
N
ok &
i)
i)
~
>,
N
N
f
1o

e HEE Ay o5 5 2H
%93 &hifo] T} CAD/ICAM A 28 €] 7
= AR e a“gﬂﬂﬂrﬂ“"‘] oAb B f SLE
]
2~

M Ho X

SE,
N
OH
e
k1
ofrt
2 -
1 °
:?‘:
>k

b1
2
Q, ©

B, M

ol
Mo
N
)
e
i)

CAD/CAM A A"l 0 2 A|2te &
3 AY AJLE /\Lj:‘itﬂ May 572
Allceram #o] A7} =W A3 &
0] 70 umo] 8} S X 113}9) 17, Sulaiman ="-& Procera® A
o Fhge uA%e WM 17 83 molaleha
R 118}9 © 1, Denissen 5"+ CICERO, CEREC, 18] 11
Procera® o)) HAA S 24274 4 15 um, 85 + 40 um,
68 + 53 um = procera®7} 7} S8t B ki o

22 CADICAM A <81 o] 3fe] 258 A%
= AH7FS7Feka gl en, CAD/CAMS] W A A g o]
o @7 Bl 95 0 ek ST o A
AAH AR E DA a2, AN SR

A = R e AT nH| g ol th

whebA & AT 504 Q) Procera” Al 2~Hl S o] &
gl ATE BAjel $HES e 7} widel 43
S5 v A6k thae] A AS A7 ol B
SR ol

o] Al tj
Procera® A| 2~ &)
7}sko] HA7HA

Ul

GITTYE U

=gt x| Fof 3 FEA] A B o] Y dst
o Procera crowrﬁi THE &2 F AR o Ao Hd
Aol FHE S5 N Jom FEEY HAAFEE
=% o}OﬂE‘r Al BT 56T 0 2 A4 2 |} 239, o
ZF33g o2 FAE ] AT A A = A A 7470, 74
2702 Z 107 AA & tid o2 af3iet A s 3h7g &
el whet A NA & AA G £, A2l 2 g R Q%
S A5 en, A5E QGA = 24439 GC
fujirock” (GC, Kortrijk, EU) ©. 2 2§ & 2| s} 3l o

CistR|ntE MEE|R| 20084 46 b

2. X|[Chx|2f 3R &1

238 NobelBiocareAlol| A =3 3t= W o 2 ThE

3 % Fig. 17} 22 Procera® Scanner Mod 50 (NobelBiocare,
Goteborg, Sweden)S o] &-5te] ~7Wlth Ztzte] 23
& ~7M8}7] A calibration 24 -& Azl o, 270 342 o

A AYZlo] EAste Bvolle F2E ke 24

o ThA] 275

2l Procera® system ver 1.6 o] -85} =
A A7) Fig. 200 4] 9} 2o] 7 FE]
2 sl 32427181

% P 319 1 Sl
. I3 & Fig. 49} 20| 0.4 mm 1+
A3t FAQ GG ZH o2 Hsigeh A A}
2~¢]| a1 9] Procera sandvik ABZ. A%
shol o 199 7 A 4l 295 REUSHY,

o 47H4 XH% °ﬂ FAIE shlen A FeEn A
Stereo microscope SZ-PT® (Olympus Co., Shinjuku, Japan)
(Fig. ) o]-&-3te] 180uH 2] &l Fig. 74| A|Th=]
Aol diste] A A MA S BT 34
& %i}ﬁf’_i 3%’2‘1‘ St on, 43 23S A

&2n} A8 949991 Cerabien™ (NORITAKE KIZAI
Co., Nagoya, Japan)<- ©]-&-3}o] A| A} =46l WY
o7 EA) 42 AP

471



Procera” AllCeram & 0|83 TAzte| AUH HAX B Tof 2ot o1

2 o]

¢

(o

e

PROCERA

FoL

<«

o

@ Toao: Closed Cumenti 8 [Step: 18

Fig. 2. Margin creation of abutment using Procera system.

Fig. 1. Procera scanner Mod 50 (NobelBiocare, Goteborg,
Sweden) used for this study.

Procera® System

&

L)

Fig. 3. Margin adjustment of abutment using Procera sys- Fig. 4. Design of alumina coping with Procera system.

tem.

Fig. 5. Master die and alumina coping. Fig. 6. Stereo microscope SZ-PT® (Olympus Co., Shinjuku,
Japan).
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Fig. 8. Master die and Allceram crown.
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Fig. 9. Stereomicroscopic view of marginal discrepancy.
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Table I. Mean and standard deviation (SD) of total marginal discrep-
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. Marginal discrepancies
unit © gm

Coping After build-up

ancies at coping stage and after build-up stage unit: ym
Mean SD
Coping 53.84 38.83 Fig. 10. Comparison of total mean marginal discrepancies at coping

After porcelain build-up 45.82 30.84 stage and after build-up stage.

Table II. Mean and standard deviation (SD) and statistical analysis of marginal discrepancies at different measuring points unit: ym
Source of Coping stage After build-up stage Pvalue
variation Mean SD Mean SD

Buccal 51.98 30.03 42.77 25.10 0.000
Lingual 54.36 37.78 44.95 3224 0.000
Mesial 54.16 43.80 46.83 33.19 0.001
Distal 54.85 42.70 48.71 3227 0.003
Table III. Mean and standard deviation (SD) and statistical analysis of marginal discrepancies at anterior and posterior abutments unit: ym
Source of Anterior abutment Posterior abutment P
o value
variation Mean SD Mean SD
Buccal 41.49 24.67 39.81 19.18 0.348
Lingual 67.64 50.22 71.11 4147 0.153
Mesial 4473 34.69 48.70 2842 0.768
Distal 42.36 20.15 49.26 31.31 0.126
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Fig. 11. Comparison of marginal discrepancies at different measuring
points.
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Fig. 12. Comparison of marginal discrepancies according to measur-
ing points.

Table IV. Result of multiple range test for marginal discrepancies according to measuring points

Measurement point Buccal Lingual Mesial Distal
Buccal
Lingual *
Mesial
Distal

* Denotes pair of group significantly different at the 0.05 level

A= b
Ttk o] HES A o7 o]of 12} A :
FT AL FUAIA 12} AAGA w) A3 A& 23]
o ZF WAL s df ZF S It o g
ot FA = AAE A g, 7 $-ofl whebr] CADY ] A
2& EoA gate Lo g WEged Sk 9t o2t
A7 Eo] o1E1Y1-S E3) Procera sandvik ABZ H U A H,
12220% e At S A St CAMO. 2 2 g
= THE31 99.9% o) /de] £ Atsld Rl Eo g EAl%
FAE At A 98 F st Ao A=
FEA7| = W o2 I & A&t sl
T2 AFE #3747l A= o
A Fol| A A )] = 17} th 2 2] vk Holmes 522 | th ]
o] M FEE WHkA] F4 AzlE Y 1t
(internal gap)©] 2} 3taL 53] WA Kol 9] o] Z& WA
2+ (marginal gap)o] 231 7 ©] st T} Bk 2|t x| A
7 FEE HA Abo] e AR}l Ao A A} (absolute
marginal discrepancy)= A A7 92} F H gk
= Holg Fio|BE YA o R f83 7|Eol B
Ak stk A/dH o2 78 7he ek R et o
3le] L o] 7Ao] 9tk Christensen™= 2A 8k ¥ 7¢

)

ChEtx| ot Hst(R| 2008 467 52

< EAH Ak
At & waEgh 43 20 o] AR E o] & X ool =
Bt 3 74 o] AWl E 1] whol] 3 432 m] v A FE
A= el oty X sk t) 38k Mclean®-2 100071
o] FEES ZAFste] 120 mo]aF WA o] /A o
2 Wolsd 4= 9l & el gha st kARt o] A=
Fate APt 3 Aojxl Aol 7] wj ol F2Fe] ¥
o AL o] BT} A2 kg Hook & Zlo|th Kenneth
72 Procera® Allceram ol A B 9 2}7) A% Ho)
A1 56 um, T T-X] ol A 63 umo] 2kl kS =H], £ Aol
A AR Fo| A M Q 247} 44.59 ym, T-X] -l A] 41.78
um®] AT}, £ Aol A A Q27 A 2 o] =
W exte] S Whyol b2 wiito]gka Atz E T
Kenneth 5-2] 7ol A= QA 2 Q1713 fidd e A&
ot WS ARSI AL, # Aol e i s 3
gan) o2 A Bt WS A st
W2 of 2] @A S AR Gob S 5 Lol
Ae 22 EY 5 e 3 ol 3Tk Andersson 577
& Procera® Al 2Ele] 7F3 A A oA AL
32-6.5 um, A 7}EE 56-104 ym HY Q) eAE H1d}
93 31, Mormann %2 CEREC1 A] <&l o A 29-67 um,
CEREC2 A| A"l A 927 yme] AAEZAMS H3d}

i

o

O:

4

475



S, o= ol BEEe UL 9vfsh= A
& op B & B o o) A A}&-3) Procera® A| 2] €] W
2ty Atk dgarle Fevt S e Als
s, T2 Al AEl o] A ol gt A e
g Ao A7hE.

A 24 A3 o] ¥ An] wof| A, Bindl 522 Cerec 7
I EASA S oHA 22 AElA WA eakE
v et A3}, FFol|Ae] WA Q271734 + 12 mE 3
Z HAE A ] M 02191 599 + 56 umk .t} T 2o
< Buskgch

.2 AT Aol A = Procera® A] A~Hl Q]
% HH Mol 9 2}7] 53.84 + 38.83 ym
Lol 4] Wl 9 217} 4582 + 30.84
B el K} HF FEElA

A& A o2 Yet o= =S4

TAY] AHET #Ho] Q& Ao R Alsd

&
:
e 2]
rlo
o>'

fru
3o
=
A0
ol-}J
w
HJ -‘FI

©
I
o
fal
39
v

o 5
¢
[“_Rl‘.&_l

2 o
ofo 2
N
N,
_‘1

Al ¥
o},
=7 X Qo] wE v ol A, Sulaiman 5'*-& Procera®
Allceram #2] HA © 2}7} 20f| 4] 102.54 ym, A 20| 4]
12438 um, A1l A4 96.11 um, DA | A] 8539 yumA S H 11
ST S 32 2 AFdlA Dozl A5} 2fe] 7} 3
ARk, Ao A o] A e} e F-9] 9] Atk &
AR o2 oA IA Avhe AMS Tt $19
ATl A AS HALAT} 71 2 o] 7t ohE T B
T A2 EAle) Sk E S W e 2] o 2]
<ol olek LA e, ST 2 Al
= 23] FAE T AH k7] woll flek 2

< YA dojd A2kl B 7] ol= o3t Persson
502 Q9] Procera® A 280l 4 U, B, A}
Yol QS 2 LAE EAT A B
o] o7} 71 2 As Hasklet. Small' 2 3 52 2}
A7ze FRE9 i Aziol} GRS FU
2l 7 glo] &T Md Lol @7tR A7 Ad sk
dl= ok A7 itk A A sl o Ao A ¢
AR QL Aol A AA| o] AHA|7F 4] @2 F-91017] v
woll o] &t ahr L 2] ol er—r—o}ﬂ‘/]r ] &g
Z57F gk 3 A o) A Ad 597 e T4 el
Hlel &2 WS 73 $lar, A X el A /\714/\] A
thale] A& flei7] €l H Ao 7]gofof o=
78F7F B7] wel A o m ASHA she] ¢
7ol o AAA HBz HAR oM HE52 AA7| =
204 QAZE AR E Ao ALRE Y, A W=
ol whE i 22kl e E F5t B At
dagdror Azt

476

—_—

A, AAFA S et 23 dE o HF eEE
gfellrf o] A d=s o5 45, Ln»ﬂ/\]é 14

aEAst] et 22 225 AU
L33 el A bﬂoﬂi'Pl‘L‘E‘rAZ FEElAe W
[©)

A 2 s

)
2
re
ofN
@ i
_I[NA

mo Ty 1 2k

O Ho o -

1k

E 7= o)A A] Procera® A] 2~E12] Allceram %
Q.
[e]

#e
Bk s6 ] gk, 101)e) 4|2 & v
HE sl A A 2 o 82

jud
2

]

Aozt el v ghs vehon], ol $44
i%ﬂﬂﬂﬂﬂﬂ%@@<%)

.*r‘z‘ /\—]z,:!./\] OJ/\]Z Hoy .J_.TOﬂ}d ijoJ }E}H]‘O’]

A9} A% FEBd M) WA oA o &
_@EuﬂwOﬂ EAA o= el Aol7} 3]
9T} (< 05),

[o

3. 739 W 97k AR o) Wl e AuTh o) e 3

10

= Uebll o, $A4 o= o] g Aol = gllth

(

LA el A, 24, 94, 65 8l e

{ e s ebient, B0 10 3
Oi‘ﬂr(P <.05).

2} 2 Ho} Procera® A| ~E12] Allceram 2]
= oA 0 @ HolEo]d wheln, Ed] &
ARG B e A0 ek
HiRsl 2 H 2 e v
g Allceram ¥ G=5-A] A = 1 ¢ o

Aol 2L WA FE e ol

2 0-.>3 B}
EO{'L§°

f
Pﬂ My ¥
rrL

ox
o
e

O

v, Procera®

Zas g
20

1

_O‘_z
r

il
>
bl
i,
iul

Godacre CJ, Campagni WV, Aquilino SA. Tooth
preparations for complete crowns: An art form based
on scientific principles. J Prosthet Dent 2001;85:363-
76.

Brecker SC. Porcelain baked to gold; a new medium in
prosthodontics. J Prosthet Dent 1956;6:801-10.

. Goodacre CJ, Van Roekel NB, Dykema RW, Ullmann

RB. The collarless metal-ceramic crown. J Prosthet
Dent 1977;38:615-22.

Lehner CR, Mannchen R, Scharer P. Variable reduced
metal support for collarless metal ceramic crowns : A
new model for strength evaluation. Int J Prosthodont
1995;8:337-45.

Mclean JW, Jeansonne EE, Bruggers H, Lynn DB. A
new metal-ceramic crown. J Prosthet Dent 1978;
40:273-87.

Cistxl a2 MEs|R| 20084 46 bE



ol
02
el

[l
K<)
ol
°
OB
o

Procera® AllCeram S 0|83t TAfzte| QAN HOIH ST of 2hot 017

10.

11.

12.

13.

14.

15.

16.

17.

18.

Ciat

. Rizkalla AS, Jones DW. Mechanical properties of com-

mercial high strength ceramic core materials. Dent
Mater 2004;20:207-12.

Campbell SD, Pelletier LB, Pober RL, Giordano RA.
Dimensional and formation analysis of a restorative ce-
ramic and how it works. J Prosthet Dent 1995;74:332-
40.

Sturdevant JR, Bayne SC, Heymann HO. Margin gap
size of ceramic in-lays using second-generation
CAD/CAM equipment. J Esthet Dent 1999;11:206-14.
Besimo C, Jeger C, Guggenheim R. Marginal adapta-
tion of titanium frameworks produced by CAD/CAM
techniques. Int J Prosthodont 1997;10:541-6.

Denissen HW, Van der Zel JM, Van Waas MAJ.
Measurement of the margins of partial-coverage tooth
preparation for CAD/CAM. Int J Prosthodont
1999;12:395-400.

Rekow ED. High-technology innovations and limita-
tions for restorative dentistry. Dent Clin North Am
1993;37:513-24.

Persson M, Andersson M, Bergman B. The accuracy of
a high-precision digitizer for CAD/CAM of crowns. J
Prosthet Dent 1995;74:223-9.

Kim IS, Kang DW. Marginal adaptation of the conical
inner crown fabrication with CAD/CAM. J Kor Acad
Prosthodont 2002;40:30-41.

Van Roekel NB. Electrical discharge machining in
Dentistry. Int J Prosthodont 1992;5:114-21.

Valderrama S, Van Roekel N, Andersson M, Goodacre
CJ, Munoz CA. A comparison of the marginal and in-
ternal adaptation of titanium and gold-platinum-palladi-
um metal ceramic crowns. Int J Prosthodont 1995;8:29-
37.

Gardener FM. Margins of complete crowns-literature
review. J Prosthet Dent 1982;48:396-400.

Sulaiman F, Chai J, Jameson LM, Wozniak WT. A
comparison of marginal fit of In-ceram, IPS Empress,
and Procera Crowns. Int J Prosthodont 1997;10:478-
84.

Denissen H, Dozic A, Van der Zel J, van Waas M.

nrEAS|X] 2008 46 b2

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Marginal fit and short-term clinical performance of
porcelain-veneered CICERO, CEREC, and Procera on-
lays. J Prosthet Dent 2000;84:506-13.

Kim DK, Cho IH, Lim JH, Lim HS. On the marginal
fidelity of all-ceramic core using CAD/CAM system. J
Kor Acad Prosthodont 2003;41:20-34.

Shin SY. Procera system: a review of literature. J Kor
Acad Stomatog Func Occ 2006;22:309-15.

Andersson M, Razzoog ME, Odén A, Hegenbarth EA,
Lang BR. Procera: a new way to achieve an all-ceramic
crown. Quintessence Int 1998;29:285-96.

Holmes JR, Bayne SC, Holland GA, Sulik WD.
Considerations in measurement of marginal fit. J
Prosthet Dent 1989;62:405-8.

Kydd WL, Nicholls JI, Harrington G, Freeman M.
Marginal leakage of cast gold crowns luted with zinc
phosphate cement: an in vivo study. J Prosthet Dent
1996;75:9-13.

Christensen GJ. Marginal fit of gold inlay casting. J
Prosthet Dent 1996;13:297-305.

Jenkins CB, Phillips RW. An evaluation of five inlay
investing techniques employed with different types of
wax patterns. J Prosthet Dent 1971;25:211-20.

Mclean JW. Polycarboxylate cements. Five years' ex-
perience in general practice. Br Dent J 1972;132:9-15.
Andersson M, Carlsson L, Persson M, Bergman B.
Accuracy of machine milling and spark erosion with a
CAD/CAM system. J Prosthet Dent 1996;76:187-93.
Mormann WH, Schug J. Grinding precision and accu-
racy of fit of CEREC2 CAD-CAM inlays. ] Am Dent
Assoc 1997;128:47-53.

Bindl A, Windisch S, Mormann WH. Full-ceramic
CAD/CIM anterior crowns and copings. Int ] Comput
Dent 1999;2:97-111.

Persson M, Andersson M, Bergman B. The accuracy of
a high-precision digitizer for CAD/CAM of Crowns. J
Prosthet Dent 1995;74:223-9.

Small BW. Product review: all-ceramic system. Gen
Dent 1998;46:446-50.

471



ORIGINAL ARTICLE

The marginal fidelity of Procera® AllCeram alumina copings

and crowns of patients
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'Graduate student, *Professor, *Assistant professor,
Department of Prosthodontics, College of Dentistry, Dankook University, Korea

Statement of problem: Use of all-ceramic prostheses fabricated with CAD/CAM systems is increasing in the dentistry. Marginal fidelity in produc-
tion of all-ceramic restoration has important clinical implications and is a key consideration issue in CAD/CAM production as well. Purpose: The
objective of this study was to analyse marginal fidelities of Procera® Allceram Crown. Material and methods: On 56 patients treated with Procera®
system Allceram Crown at Dankook Dental Hospital, marginal discrepancies of 101 abutments were measured by stereomicroscope at coping and fi-
nal restoration stages. Paired t-test and one-way analysis of variance on marginal discrepancy data were conducted to determine the presence of sig-
nificant differences between measurement and measuring point stages. Results: Marginal discrepancies of final restoration (45.82 £ 30.84 um) were
lower than alumina coping (53.84 £ 38.83 um). Furthermore, the differences were found to be statistically significant at 95% confidence level.
Anterior marginal discrepancies were lower than posterior marginal discrepancies, but they were not statistically significant. Lingual marginal dis-
crepancies were higher than other measurement sites, and the differences were found to be statistically significant at 95% confidence level.
Conclusion: Within the conditions of this study, marginal fidelities of Procera® Allceram Crown were acceptable, and after porcelain build-up, mar-
ginal fitness improved over alumina coping. More careful scanning is needed for better results. (J Kor Acad Prosthodont 2008,46:470-).
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