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AR, T2 5 VEA SR AHER I B A S,
Wb % Digital Dentistry & F-E L % siEHAE
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trueness & K& ¥ : precision) | % 5. HEE &
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R 2. JRERA A 1281 5 K — VLG O BEEEO
JE & RERE

HE HRE
FHELREREMM)  FHEREREWM)
lava COS 54.812.4 (46.0-63.7) 25493 (5.8-19.1)
TRIOS ~ 17.3%7.6 (11.8-22.7) 59+4.4 (2.89.1)
ARCTICA 24.0+2.0 (22.6-25.4) 13%+14 (0.3-2.3)
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FATHEEZEAVN S WH (p < 0.05) 7R L7225,
flho> 3 K& DB OBIERZEIZH B R E I R Do
72 (17). HERNAF v =2 %K LREES
BAMER L2 a 2 e L, 2o MET 251
L2575 DIXEOERMZ D720, WEiRE
WCHBRZEDRDP>723AD) B 1 AN, 5O
AXX Y EATHZ L E LT

SHEFHD A F v F— THIE L 7z 2L A
DR —=VHLTBEI A £ 2 (2R L, FLue
B DR — VLR EEAE 2 £ 3 1R L 72,
Bonferroni % & V), FLHERT A IZBITLE

R 3 IHERA B I2 B 5 R — v O SO
J& &R

HE faE
FEIE AREER E (um) EIE AREERE (um)
Lava COS 82.2%+16.3 (70.5-93.9) 132485 (7.2-19.3)
TRIOS ~ 19.849.0 (13.3-26.2) 7.4%46 (4.1-10.7)
ARCTICA 12.3%4.6 (9.0-15.5) 3.3%3.0 (1.1-5.4)
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Lava COS TRIOS ARCTICA Lava COS TRIOS ARCTICA
E&TﬁfﬂﬁﬁJEﬁ TFHRAEANES — KA 2S5 O R — )V HLOER I O BEEE L BT % BLEE &R
(A) BHEAF Y F—I2BITAHHHEOEE
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 —— 40
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80 ‘ 30
60 20
w0 |
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Lava COS TRIOS ARCTICA Lava COS TRIOS ARCTIC
E&T%Eﬁ%:»ﬂu TS TR EIBAE 2B 00 R — VU EB R O BB 350 B ZLEE &R
(A) BHEAF ¥ F— 2B HHEOEE
(B) #£HEAF v F—I12BIF A HBEORE
FEIZBE LT, Lava COS i TRIOS, ARCTICA ” o
EOMICHEELRZERRD: (p<005). FHEIC
B Ti%, LavaCOS X ARCTICA & oA HWIE, B4 2 LEERN A ¥ v - — DS RlEIE T

BBl (p<005) (48).

LRI BIZBITHEEICE LT, Lava
COS |1 TRIOS, ARCTICA & DRI A &7
w7z (p<005). FHEICHEL T, Lava
COS 1% ARCTICA L DMICHEE hE= R/
(p<005) (X9)

RICHWSENTWAEY . OENAF Yy F—0
JESIEE <, 1985 4E 12 F 2 — 1) v b RS
WCCHEN % BEERE L, CAD/CAM ¥ A7
L% FHWTREN TIEEY O $E, B F TxET
SH7 LALYFOY X T AITRBEIMKC,
CEN % EERE T 5 B34 R BlR 2 H
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D KK ERTHIZIEES RpoTz. FD720,
CAD/CAM Y AT 2D EFIX, EXI2E-T
VM 2 R THAF Y F =12 X > TFY
ST B ETH o7z Wit >TA v
TrA—arrrz/al—0nEE L vk
WP, OENA S v F— Ok mEL, [
RIGHI AT BE R I E L2 e S 2 5 .

Meer 5% 1, SOMENAF v F—HHD A
X U EBIC Lo THEENRELLETE
BELTWD, AFy 2y ZEBIZAREL ST

EHWwmEIER b9 — DIk Active
wavefront sampling (AWS) : & -(E 2 Bhi
EXEHOREETH LY. EE50|R
IZE5TH, ANaaiigisg, B&oMKH,
WS A SRR &\ o 72 TP O BB S T JE Y
AF¥ v F—OREIHEEBLIZTTTHRELD
ALz, BERIGH L T LI, ZoE™E%
R L 729 2°C, FMERBIEHEEZBICOT 5
VENHDHEEZLNDEY

—J, kORI A > 7T v b OGRS
X, =) 77Ny AV MRHIGH I -V
YITOBFFRLY, AT Ty MNEARMBROR
ENHESN, 12772 MEEEOWINE R
FTEEDLNLTWEEY | Z0ROTY 7 )Va—
P G-Enize—1) v 778y b AL N e
JEW A ¥ F— %5 2 & TEBRIEZ %A
KL HEPBATER SN TWDL23Y  Fi-
BEAICE - TY, WOIRT % o B8,
B O% WY, LRSS wo oiEko v
) O — Y COHSRESHEE 256128V Th
FHRIEFICHE TH D L Db s, —
124 2752 MEFRIZBWT, EEREE oM
217 e TEEPLOEFEADTEE, &
SlzEzpA Ik & L CofEMIC & ) mEmeizxt
MLTwa, 2oL, FEEEEOERIIZEISR
FRICBWTEWERE LB, 2L 72
WE LR EORENERENG. SHO%E
Brod X 9\ OFEHIR OB L REEICE L T,
LHFTHVLOPOHmLTHERLNTW
. B DFRILTIE, HHE L 7% B HE

é 18,19, 25-28)

EAFx vy LTHELNT Y ¥ IVIEEEL % best-
fit-algorithm (2O W TEQEG LY, LR E
DIAAHN TV B2 L72b D TH L. &
DOFFNIEM RO 2 BN R T 5 2
EDHEETH Y, T T—~v FILHENM
BOHLMEMETE L, LoL, HoNbHE
V7 bDOAHZ XA REERICKE CRFEL
TBY, RFFEOFI AR =V HLERR o 2 5
DOWiEE & o 72 HFE OB BT 5 RAZEOHEIE
AR S vy, F OO ARFZETIE, bestit-
algorithm % i JH & 3712 R — )V HLER O R %
L, FEEEONIE 21T - 72

HEEH & LT, BEFIIRABEROIESDX
L CEEBERESNTELT, FBEEIED
LR LIRS 2 <, MR LiEEE W»
AT B, FOOMHBREEOEIZIZE
LB OW T O % A b DNEE S AR
HHEND. KBTS OEROHIREEE A H SO R
HIZ7% ), ZNh%EE SN HE, A7) a—
DFERRWT, A > 7T v MEOBT, AR
HEWwo SN g B2 L 2 BE AT
220 F i RIRBIHRIRE A AT 57205
E 512 25~100 um, 7KF A 1812 1% 56~108
um (I EEMITRETH Y, SV OREITFRH
FE A LIRS 5. LA LS L EEES
(FATFFA T L—=2ay) LTWwWbEA
75 v MEEE HIANZ 3~5 um, ASFEIFEICIE
10~50 pym OFH O b Fh B ETH L 72
B, KIRHR & IR L TR E O A OFRE IS
T ARRREN DR, D0, —EREE
MBS S IUL, A >~ 75 >~ MEFM
AR LT L VAR B i X
NBZEDPREENBY . —J, CAD/CAM
WL DWEEIND A V7T v MiBEEE O W
B L OWHEHOBEARIECHE L CRIRIICHR S
NLHPAITH L L)Y b 505, JuiEH)
RTCHBEEIND A ¥ 7T ¥ MEBORLEBERD
BEAEZOWTIHIAL R TBLT, HIZE
WIEIE S DL EINLERETH D, F72, HIRO
Kl S 2 B ES NI EEOBAGICL o T
GHFLT-0ZEY b & 54, ifRLEE o BE T AR
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DETIZBWTOREL T LSNPS 572
O, HS O S M OB L | Tik<5 2
EIIWEETH 5.

ARWEFE D AR — b U B B AE o0 0 72 0 R 1,
BFEDOAF ¥ = 7T AMIZB VT, Lava
COS »HEENw bk {, TRIOS & ARCTICA
BEE B Lo TBEICHEL T
ARCTICA 23D A ¥ % = » 7 F N4 A
TRROBVWEWVWIERTH o7, BT A
Frr—Ik, gL —EOHMTEEL, &
B CTEMARER A X T2 L o TETTHD S
FOWFEEIT). T0HY 7 My o7 ETHE
BIHEHOT— 5 %5 L CSTL 77— 21k
B LT ADOTHEFHICELG SN w, Fh
IZ& ) B L REOREIZIEFFINS L, Bu
S 2 HbAbETCVDLESAL. — DL
FERNA ¥ ¥+ —1%, BRHL THAF v+ -2
BLTHRATOT A ZD/NE W20 —FEIZA
¥y TEHHEMAPEL, HREAF v 2 L7
T =5 0% EALETHIRIRICAR L, STL
T8 RER LTS, 20z, Mhodk
WM ISR L Tl 2% 4 b BRI B L 7
57V =0 HIFIZCL, BRT HBBICH
ENEHEING. MLOBENAF Y F—Td
Lava COS & AWS %, TRIOS &3 figk &
Vo G FER O E W SEEE S IR B R RITL
TWAIFEEDTRIB S NL DS, 5HE LR D
THRLETHLER DD,

SN 2 2 v - — 12 X 2 0 134l R0 3
L > CTHERHEEICHEEZ 2T 5 2 L HH
HEINTWEY . KIFRIZBWTYH, fiTElc
Lo TAF v vV ORERPEEIR L DR EZIR
L7z, T 5BOAX X F—O8Hh LR
S OWEE, F7 LR EOTE O T
WIRRZZE Ebnsh, EBICHERT 5 2 &k
WEECThobLEZOLNL. HEFBEIELTHH
FEDOERPHBDLONT I I IVAF ¥ v OER
ERDNT L EEDH 505, FERGEL Tw
SERBH D EEZD.

TR ORRIR OB T, BAREE O KI5,
EFI 72 LB KABMR E T, BRa R E

B, R OE KT TZ

SOWH S OHMEHRENITONL TS, T
b, EEOHINCE b0 7 A OHIS
REEAES TR, RIfgETld, Hiicidd s
A5, AR — VAL O B EEASH 9.6 mm o Sk
LA, K= A O EEAY 184 mm D
LR B % FWC, YIS oORESIC X 5 HE
DFENEIEE L7z, WHIS OWEEDS 2 fEFRE I
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Abstract : The purpose of this study is to evaluate clinical performance of 3D dental scanners (intra-oral
scanners and a laboratory scanner) from the point of view of trueness and precision.

Two types of reference models of the mandible were fabricated, in which ball abutments were
connected to implants. A computer numerical control coordinate measuring machine (CNCCMM), intra-
oral scanners (Lava COS, TRIOS) and a laboratory scanner (ARCTICA) were used in measuring the
reference models. Two ball abutments were scanned, and the distance between the center of balls were
calculated as the values of the trueness and precision.

Regarding trueness, the value obtained from Lava COS was significantly different from the values
obtained from TRIOS or ARCTICA (p < 0.05). Regarding the precision, the data of Lava COS was
significantly different than the data of ARCTICA (p < 0.05). Deviation of trueness and precision in
ARCTICA was the smallest, while Lava COS was the greatest. Moreover, results of the intra-oral
scanning were operator dependent(p < 0.05).

Those results suggested that the laboratory scanner had a stable trueness and precision regardless
of the distance because it was capable of a wide-range scanning. Conversely, intra-oral scanners produce
the image by connecting and superimposing the small 3-D data, resulting in small errors. It was concluded
that some could be intra-oral scanners might have comparable performance to conventional impression

technique and useful in clinical practice.

Key Words : digital dentistry, optical impression, CAD/CAM, implant, accuracy
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