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A comparison of intaglio surface trueness of 3-unit fixed dental
prosthesis fabricated from two milling system

Wook-Tae Kim

Division of Dental Technology and Science, Shinhan University

2 o A7 FHL F 7R U AR ARE 38 144 BEEY W AY=E Brkste Aotk AR
2 BE4 fAd 3EEQ Ray A28, &4 dAd 93 EE2 CEREC AlA"E FEsqlth F 7HA] dd
Ala" o AR 32 134 (AEEEY] FEE Prh= 38 B BEES TRl 3+del CAD 7|% 23 AA]
AZE 37 B2 BEES ol A7ME wHARl CAD A BEE HA AT EQojolA F3gsto] At A=
(N=15). BAE4L Independent t-tests AME-5to] & 152 BT} (@ =.05). CEREC A|AHF Ray A|AH 9
Y gk &4 232 29, 2 AHA oA CEREC AlAH9] WA HSE7F fooHA R2 22 B (P€.001).

183 Ray AlA®] 18o0] CEREC AlAHl IFETH Fo5HA &2 & B3t (PC001). 2HHo=z 37 AU E
ARgsle] 17 OAE Ho]gE E5351= CEREC A28 gAd YaZgr Bg AUE AL3lo] txE dolgE
E3l= Ray AlAHED U2 38 14 AAHPE RS 7HssHA Tt

Abstract This study evaluates the inner surface trueness of 3-unit fixed dental prostheses manufactured
applying two milling systems: the Ray system, a partial digital workflow, and the CEREC system, a
complete digital workflow. The trueness evaluation of the 3-unit fixed dental prostheses produced by
both systems (N=15 each) was analyzed in three dimensions by superposing the CAD reference model
(the design file of the 3-unit fixed dental prosthesis) and the CAD experimental model (the scanned file
of the actual 3-unit fixed dental prosthesis). For statistical analysis, both groups were compared using
the Independent t-test (¢=0.05). Comparing the internal trueness of the CEREC system and the RAY
system, we observed that the CEREC system was significantly lower in all abutment teeth (). Prostheses
manufactured using the Ray system showed significantly higher values than the CEREC system group (.
Taken together, our results indicate that compared to the Ray system using a model scanner, the digital

workflow of the CEREC system using an intraoral scanner produces better 3-unit fixed dental prostheses.
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CAD-CAM(Computer-aided design and computer
-aided manufacturing) A|2H9] =YL F2oRE
134 AARAEES Aetd 2840 AERA 3
2 HlolE9] E5, HARIl I, 121 33+ 7H8 o
AL B8 dAE YAEEE 18 AHEEE Ao
73t s THEATHI-3) 4 A9 &9 o]# 9]
qAg YAEEE AYAE AHESto] VU A5S T
T Ay B2YE AFeta, 23 AMHHE ARG 33t
A 7V BYS F55HATH2 4], whHol 7 A9idE
Rpe 7ol AFA FeF Ads B9l 33k 7MY
E%Q = 0“4 ?73 /\7H‘—‘19] =}) ol

0

35
= =2

MEZ*“’ W— Rkl “4113 Jﬂ‘*i A

A3l By AZe] AEHel AAERS 8§
SiA Afsts F2F tAd faEEet A3t gd
W SgolA exte] 232 AFH R Afisks oA
oA FaEEE RS 4 A7l 7 29
A B2 o]d A9 HS5o=m ¢l dAE AER
o] A2 AR = FAJoleH8]. 1y 4 A&
e 714 Fe3t A7 ST BEEY] AR
872 QA FEA yAd AEZE e e T
o}H6,91.

A AFoMs HE 2 U A= H7E S L
B4 AHEEEL AFIATH10-160]. £4 &3 ¥
Ak A A AHE g5 52 ¥Qlo] HH, 2H
SRt 1S Aoks A 4= §lTH11,14]. 3] 2A
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7MY 14 AAEEES CAM 35S B3 A 14
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olof B AFoie FEH UXY YIEZ 49l
Ray AlAEIT &4 tAE YIEF F4Q1 CEREC A
Ad0F AZE AAHHES T ARBEAE AX

Egjo] BA0R T Xo|S HlI LASITA st

2.1 ANHEEY XiE
£ A= oY 2 2yolA] H71rt o]Fo] A £
AT T4 2P Zﬂx%}oﬂ‘jr 38 1Y AREEE
= AFsl7] iAot 5 A1 A1HAE
AR 2 FAJsH Aot 712 BH(AG-3 ZPVK, Frasaco
GmbH, Tettnang, Germany)& &8]3FA}E A=<
WAL 1.2mm®] chamfer, $HZR 12°7} Fo=|Qict 1
2|31 3JskA] A7 (B3 scanner, 3Shape, Kgbenhavn,
Denmark)® A7y, FE-FUE(co-cr)aA2] 3D
IYE(FS271M, Farsoon Technologies,

China)2 & 2g2

Hunan,

A&t Ak Fig. 1A).

1. Three-unit fixed dental prosthesis fabricated
using two milling machines.
(A) Metal cast. (B) Virtual 3-unit FDP (CAD).
(C) 3-unit fixed dental prosthesis. (D)
Touch-probe scanning. a: Ray group. b:
CEREC group.

Fig.
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32 1Y AREFZY AR HAE H3E
2of matA Ray AlAETF CEREC AlAH] JFo=2
ESPA Ray A28 group F24 HAE f2E=
of wabA] a7t ARG EGI EHE 34 B2E2 Tl
QIFEHelo] heavy body A (Aquasil Ultra
Rigid, Dentsply Sirona, York, Pennsylvania, USA)
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£ A2 A A 909 light body FAE
FASHHA VS ASSIITE Type IV AL
(Fujirock, GC, Leuven, Belgium)E AAAl0] &1,
AR Aok 3 QUIARIA AASAT. AAL B
B2 2P 2904 (B3 scannen)E ARt 32K 7HY
nyo= HIsigtt ¥54 33 /M B¥E CAD
AZEJO] (exocad, exocad GmbH, Darmstadt,
Germany)©ll E21¢} 32 144 AHEHES HA<Ist
AchFig. 1B). ATEoloA 32 1Y AREEE
O AHE F7+ A F2 AR HALY 1 mm AL
Bl 120 um o2 Shith HARRle] grd 7M 38 14
A AHEEELS  STL  (standard tessellation
language) Y Z AR5t ct 18|31 STL oA U
7] (RAYDENT Mill 4X, Ray, Seoul, Republic of
korea)oll &3¢} lithium disilicate block (IPS e.max
CAD, Ivoclar Vivadent, Schaan, Liechtenstein)
ARgSto] 32 14 AAHEFER AZelith 181
A A4 A7)Z(Multimat NTX, Dentsply Sirona)s
ARgste] ARAM] AR AAo] WEo] Ty | 38 1
A AREEES ZAslotAtHFig. 10).

CEREC Al2H] &2 & "R ¢aE=20] w2t
A 7L ARSEITE B4 BEo]| vhAF B B oF
2pme] FAR FYsHA Ex;stal, 7% A7H(CEREC
Omnicam, Dentsply Sirona)E ARg-stoIAZH SHRATEH
T 209 ARAL B ARl whbA A7RS X198
siolon, &£HE §F Ho AFA (W.K)l sl A7iE]
ot 59 33 M 2EES CAD AZEF0]
(CEREC S/W 4.4.4, Dentsply Sirona)oll &9} 31
134 AEEES YARISIT ATEo]oA 32
174 NIEEES] AHIE F7 A7 32 Ray AlAH
O Lt shalth tARIo]l s 7H 32 1L
A AHHHEEL STL fileZ AR5t Lh 181 STL
-2 Wg7] (CEREC MC XL, Dentsply Sirona)el
E29} Ray AIAE 53 5L AAE o] &3] AlZtst
o, FUT IHFE Bl 3= A AHERAES
FFH 0w s (Fig. 10). o] AtollA AAIgE
Ray Al&Hl7} CEREC Al2Hl9] OR|d Y9 EZ25 &
o 159 15719 32 134 MAEHES A&l

)

2.3 g8 5%

U719 FE=E BFrel] oA oh3atk 2ol X138
ol F&A 2709 (DS10, Renishaw plc,
Gloucestershire, UK)& o]83dto] 32 14 X|3E

Jo

AEO] YHE 278t} (Fig. 1D). B4 A7 34
oA A Ho=E QI5) Agho] W EA] YLE &TF
gt o] AR (W.T.)7F E1& shHA A6k}
4] e ARE Joll ARAR] FAAR] T2
59 e Ak A0 Mo 32 1
AREHZ2 STL = A5t (Fig. 24).
118]1 Ray AAEIT} CEREC AlAE] 159 T2k ¢
ApQl Igol A HARIE Mg 37 144 NHEEE
T R E STL o2 AAskdch(Fig. 2B).
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Fig. 2. Process for the 3-dimensional analysis of trueness.
(A) CAD test model (CTM). (B) CAD reference
model (CRM). (C) Superimposition of CRM and
CTM. (D) Color difference map

3L AAF AZEYO] (Geomagic Control X,
2018.0.1, 3D Systems, Rock Hill, SC, USA)°lIA £
W HAR1E 7149 37 134 XA HE] STL 1t
4ds Bty 181 fRRIE 7MY 32 1344 A
BHEFES I=x Holgzg dAsty, HAEE S 7]

o8 WS AAstth. A= HolE 9 A3e i
< 7IEo® A70E 7MY 38 13 AdEdEe =
71 A9, Hiz & o Y £o% A= fojEet &
& skl (Fig. 2). 2ZEH0]9] 33 Wi 752
5ol T HlolHo YAEE Holth = Hlojge

38 U AREAE YR ZE ZIE SeEt
27 7MY 32 1A AEAEE o] 2E =<

E ZZ9-== RMS (root mean square) #F2.2 AAk

=Holow, ofe] (D} 2t
5= . E (X _X2,z:)2 )
n iz1

glele gk,

4714, X2 71& HolH &, X, = &3
Z7% RMS &

T3 ne EAo] A8E A Solct.
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2 09 7heSE =2 AREE dAEE UEhdoh

o] ZpolE Kk HA H7] 8] A4 Zpo] A=
(color difference map)® YeERHtKFig. 2C, Fig.
2D). A A woflA AMLA(10 ~ 100 pm)}E F9| &F
£ ey, & 4ol 513 JA7A HA] A
ojujgict, obd (=10 ~ -100 pm)2 9] L7E
YeEhH, & dyjo] HHet YA E Wol HEE °
ojgch =4 12 (£10 pm) WS- U 7R gL

%S vehich

2.4 SHEA
£ gloJEj& SPSS BA £AZE ] (release 23.0,
IBM, Chicago, USA)E AREslo] EA313c.
%41 Shapiro-Wilk AJ&& &4l Hlo|gY] H+ Ex&
gRlIstatt Bt BEE o171 WEel= Independent
t-testE °[8310] T1FE 7] AoidE BT (0=.05).

3. g+ 2

e 574 ATfoA, BE Aol CEREC A&
g 29 =Tt fofstA 2 32 BTk (P<.001)
(Table 1). CEREC AlA"] 150°] 27.9 +3.7 um, Ray
A28 IF0] 40.6 6.1 pmO.& RFoI3t Xjo|E K Y
ot (PC.001).

Fig. 39] A4} zlo] Z|=g v, W JY
oA CEREC A28 159 FEM(blue) 79 (FH=dt
7F8)ol Bg E 4 AL A Ray AlAE LEIA

LA BREED 7)Y g0 geg B 4 ok

Table 1. Comparison of intaglio surface trueness of

3-unit bridge dental fixed prosthesis
fabricated by two types of milling
machines( pm)
Tooth
- Milling
preparation machine Mean SD t P
type
CEREC 30.6 3.4
Premolar -5.683 <0.001*
Ray 41.9 6.2
CEREC 27.7 3.8
Molar -4.906 <0.001*
Ray 36.8 5.4
CEREC 27.9 3.7
Premolar -6.339 | <0.001*
and molar | Ray 40.6 6.1

Fig. 3. Comparison of the color difference map of
trueness. A Ray system group. B: CEREC
system group.

4. 1%

£ AT FEHof| weti F 7R UIAAHOE A
2 3-unit FDPO] A= B7I6igith &%= CAD
AnENAN HZ YARIEYHA Z(CAD reference
model)¥ AZE EHE (CAD test model)o] &t
FARHA ARERA=AE YERATH19]. o]-9] At
A= CAM 9] =g H7I6I{tH19]. Kim[23]&
2719 EE HW(mill burs)®ErH= 3709] =F] H(mill
burs)ollAl W2 A&7t Uglth. Kirschl[24]19] Aol
Ae 4% 497|180 55 U704 o 32 Fgrrt
ugitt. o] dFollAE CEREC AlAH (closed type)h
Ray A28 (open type) 15 25 4% "7]ol 2749]
D H(mill burs)E AMEsIGIOH, A2 W=
UF719] AzAL] webs] o] FaFE v = AL
2 & 4 Stk 181 2 AR ohget 9
(mill burs)d] 75t 55 UH7|E A8 BE=o] ¥
7}7F B st

AYPEE S5 floliA= BIEA] = Hlolg7} 8l
ojof gt} % Ho|BE g5k WS ¢ S8}
o o]A9] AoME HEA AHoA R HolH
9] FEE AYE At HloleE E46131al[25], o
£ dATolAe s 498 AU E ol8sto] Ak
Iz fol8 g 5310 AYng S FE4
2 E B4 AR AgSstar P Fo|glon,
gojA A7 ET AR HAE AAsts Aol ¥ &
EZo|drH26]. T3 AR E FF ALt HE5A
2R FPGsto] ¥HE LS FF6I=0 HEA
24 =3t WHE: @S HoFTH27]. o]
Tol AHEE HEA] A E AZARNA Wokes =3t
HHE AP0 E HEwrt HdshA EAE 2=y
o2 0|9 ¢dte] Hlsf & AFolAe A HY
A== B7HEA] Xt o, 9] 2jwo] B

A 55k ol FI P 9ot ATFo] B
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T4 27HE ARgSte] £33 tAE HlolEE 535t
£ CEREC A|2H] (Closed type) HAE Y2EZ27F &
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