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Abstract

The purpose of study was to determine accuracy of 2-dimensional parameters and 3-dimensional surface
distance deviation of dental models derived from two intraoral scanners compared to plaster models taken from
samples with malocclusion and samples who previously received orthodontic treatment. The samples consisted
of 15 subjects with malocclusion (PAR scores > 24, Malocclusion Group) and 15 subjects who previously received
orthodontic treatment (PAR scores < 9, Orthodontic treated Group). Three types of dental models from each subject
were (1) plaster models from Alginate impression, (2) digital models from intraoral scanners, TRIOS® (3Shape A/S,
Copenhagen, Denmark) and (3) digital models from CEREC Ortho® (Sirona, Dental, Thailand). Nine 2-D parameters of
plaster models using a digital caliper were measured. The digital models were measured by digitization processing
software (MeshLab, Italy). Surface distance deviation of digital models from the two scanners were determined by
superimposing surfaces using color mapping. Comparing 2D parameters by RM-ANOVA with Bonferroni’s method
for multiple comparisons, results showed that Upper Intercanine Width of plaster models was significantly different
from CEREC Ortho® digital models (F(2,56) =4.490, p=.016) with mean difference -0.146+0.057 mm (p=.048). In addtion,
malocclusion had a significant interaction on Midline Deviation (MD) among three types of models (F(l_m B 5.421,
p=.016). The plaster models had significant difference MD from digital models from TRIOS® and CEREC Ortho® (Mean
difference 0.234+0.068 mm, p=.005; 0.169+0.066 mm, p=.047 respectively). Comparing by t-test, there was no significant
difference of 3-D surface distance deviation of digital models between Malocclusion and Orthodontic treated groups.
In conclusion, accuracy of two digital models was clinically accepted. Malocclusion had an interaction on Midline
Deviation of the two digital models. 3-D surface distance deviation of the digital models from two intraoral scanners

showed no significant difference.
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Figure 1 Location of resin-composite references on all of canines
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Figure 3 Measurements of the nine 2-D parameters
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Figure 4 Measurements of the nine 2-D parameters with MeshLab 2016°
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Figure 5 Reference points for superimposed images
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Parameter ulC UAAW UPAW LIC LAAW LPAW MD oJ OB
Correlation Coefficients (r) 0.975 0.990 0.963 0.973 0.985 0.987 0.990 0.997 0.990
Cronbach’s alpha 0.987 0.995 0.981 0.986 0.992 0.993 0.995 0.999 0.995

A0ae wazAuLUsUsIU vaensiimes 2 iR 9
& wandlunsnad 2 definnsanravesiiaduniglu (Within-
subjects Effects) fis ¥linvosuuuinass Msilseuiisumnilnes
aoadiinuan ldfimuuansnsiuegeiided Ay ssninsuy
avsiiu 3 ila oniiu UIC-528AUNNMUIUINTERIN
vy fflenuunnssfueenalifdfyserinauuuiiaes

3 wila (F = 4.490, p= 0.016) Tnedenaaeunsioudiou
waad (Multiple comparisons) dheFsueumelsi (Bonferroni’s
method) fauanslumsnsd 3 wui Aade UIC-sozanuniig
wnvssEwieiiudeiuy fnen wusasshavenees
CEREC Ortho®(DMC) 1nnnauuudnassitulaames (PM)

o

0.146+0.057 131, 98NHUYEIAYN9EDH (p= 0.048)

A5 2 ANAAE (mean) kazanuleauuuImsgIl (stand deviation: SD) Yoaw157dinasaevdda 9 73 uaskamsiUseuiiguniTIdimesaeiis

LWINUUUTIADY 3 ¥iln AIeadANATIZAIINUYTUTIULUYTAT) (Repeated-measures Analysis of Variance; RM- ANOVA)

Table 2 Means and standard deviation of the nine 2-D parameters and comparisons of 2D parameters among three types of models

using Repeated-measures Analysis of Variance (RM- ANOVA)

Model type
PM, DMT, DMC,
Parameter ° ® df df Error F Sig.

Plaster model TRIOS CEREC Ortho

Mean SD Mean SD Mean SD
uIC 35.47 2.32 35.57 2.29 35.61 2.28 2° 56 4.490 .016*
UAAW 37.21 2.58 37.15 2.65 37.13 2.62 2° 56 1.936 154
UPAW 46.86 2.84 46.76 2.74 46.76 2.69 2° 56 1.220 .303
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#1591 2 ANAAY (mean) kazaudenuuImsgId (stand deviation: SD) Yaaw157dimasaasdd 9 47 uaskamsiUseuigunisIdimesaaiis

LUINUUUTIADY 3 Uiln AI8aiRIATIZAIINMYTUSIULUYTAYT (Repeated-measures Analysis of Variance; RM- ANOVA) (8)

Table 2 Means and standard deviation of the nine 2-D parameters and comparisons of 2D parameters among three types of models

using Repeated-measures Analysis of Variance (RM- ANOVA) (cont.)

Model type

Parameter P PMT, DMG, df df Error F Sig.

Plaster model TRIOS® CEREC Ortho®

Mean SD Mean SD Mean SD
LIC 27.43 1.80 27.57 1.74 27.53 1.78 2° 56 2.836 .067
LAAW 35.92 2.60 36.02 2.56 36.04 2.54 2° 56 4.130 021*
LPAW 47.64 2.98 47.76 3.02 47.82 3.03 1.59° 44.64 2.307 122
MD 1.35 1.11 1.25 1.03 1.27 1.07 1.41° 39.43 3.375 .060
0oJ 2.62 3.22 2.61 3.28 2.55 3.21 2° 56 2.621 .082
OB 2.72 1.86 2.63 1.85 2.61 1.85 1.15° 32.12 1.774 1193

Within-Subjects RM-ANOVA; *p < .05
a : Sphericity Assumed
b : Greenhouse-Geisser

AI9NN 3 LamISEUTEUNYAMA 85U Ve YT SrarANNTIULIYINTENINIUTE UL (UIC) Uae Seevii v Naumvediiua s (LAAW)

Table 3 Multiple comparison outputs by Bonferroni’s method of Upper intercanine width (UIC) and Lower anterior arch width (LAAW)

Types of Models Mean
. " Comparisons diff
es o ifference
Parameter P PM, DMT, DMC, of types of Sig.®
malocclusion Plaster TRIOS® CEREC® /SE
model
Mean /SD Mean /SD Mean /SD

uic Malocclusion 35.23/1.98 35.29/1.85 35.40/1.84 PM - DMT -.101/.049 143
Orthodontic tx 35.70/2.68 35.85/2.69 35.84/2.70 PM - DMC -.146/.057 .048*

Total 35.47/2.32 35.57/2.29 35.61/2.28 DMT-DMC -.044/.043 931

LAAW Malocclusion 34.81/2.44 34.97/2.40 34.93/2.29 PM - DMT -.093/.041 .092
Orthodontic tx 37.04/2.33 37.07/2.32 37.16/2.33 PM — DMC -.117/.050 .081

Total 35.92/2.60 36.02/2.56 36.04/2.54 DMT - DMC -.024/.037 1.00

b : Adjustment for multiple comparisons: Bonferroni, *o < .05

Turauedl LAAW-svezuavansdiumtivesiluans
udsentednfny (F,,, = 4130, p=".021) uAislenaaeunIs
WisuieunvanmeTsuaumlelsil linuanuuansiieeed
UgdhAgseriauuuitaeudasd (PM-DMT Mean difference =
-0.093+0.041 4., p= 0.092; PM-DMC Mean difference =
-0.117+0.050 4., p= 0.081; DMT-DMC Mean difference
-0.024+0.037 1y, p= 1.000) eaguin LAAW Lifiaau

LANAINAUSZTRINWUUINEBING 3 LU

dlonaaeuufduiusvesiiadonsaviiuiaund
(Between-subjects Effects) wuinlifinuunnsinaeeial
WedAgymeadafeuynmsiwesaedl oniu msdiwes
MD - mMsidssiunvesdunuinan itademsauiiufinuni

fnansenusiaviauaiuuuiiass ag1slvudAgyn1sads

v

PNAINAFDUAWADAAMULUTUTIULUU TG (Repeated-
measures ANOVA) Tnglg38n3udnd-1ndiwes (Greenhouse-

Geisser correction) (F( =5.421, p=0.016) waziile

1.408, 39.430)
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\Weuiisuwmgamuih lunguauiiufiaund e MD-maeauy
Yoadunas ldnuuuhaesidviannieses TRIOSYOMT)
LATHUUS 80PV INLASES CEREC Ortho®(DMO) Sfannni
wuviassUananes(PM) agnsliludAgveada (PM-DMT,
Mean difference 0.234+0.068 1., p= 0.005; PM-DMC,
Mean difference 0.169+0.066 4., p= 0.047; DMT-DMC
Mean difference -0.065+0.035 u31., p= 0.208) Fam15197 4

#1599 4 ANAAY (mean) wagaudeuuuLIm syl (standard deviation:

nsfnwUSeufisumadsauunnsiswesszes
\oauuuuiiuiauiifvesnwdouiuresuusasdana
Ne5ea TRIOS®  uaz WUUSIaesRavaeInA3es CEREC
Ortho® seninsnguauiiuiaund fu nquinedaity wudili
AausnesiueEsdtuddaymeada faensned 5 lnenu
wansnswasAaaslurnsslasuutazeinssingans fe 0.064+
0.054 131, 0.107+0.073 L. AIUAINY

SD) 993 MsilgaiuLYesausiNg 1 (MD) voauuudiaes 3 vils il

Jufaunusvintadenisauitulinung (awSouiieuseninngu) uasninuSeuiisunynaeisueunalsd

Table 4 Mean and standard deviation of Midline Deviation (MD) from three types of models with interaction of Malocclusion (Be

tween-groups effect) and multiple comparisons by Bonferroni’s method

Types of Models Type of Mean
Types of PM DMT DMC model # difference b
Parameter ’ ’ ’ Sig.
malocclusion Plaster TRIOS® CEREC® malocclusion /SE

Mean /SD Mean /SD Mean /SD
PM - DMT 234/.068 005"
Malocclusion 2.03/.23 1.80/.23 1.86/.23 PM - DMC .169/.066 047"
DMT - DMC -.065/.035 .208

MD

PM - DMT -.031/.068 1.000
Orthodontic tx .67/.23 .70/.23 .68/.23 PM - DMC -.011/.066 1.000
DMT - DMC .020/.035 1.000

total 1.35/1.11 1.24/1.02 1.27/1.07

b : Adjustment for multiple comparisons: Bonferroni’s method, *p <.

05

A5 5 ANRAIAIINUANAN FNUTEUUULINTTIN V89 1AEN T2 UY/A MU TENUUAN TTUY 90N 190 UTUMUUTIABIA YA INATEN TRIOS®
uay CEREC Ortho® uazaan1siSeuiiigunsusneiademeananageui] ssninnguauiidnundiunguiae 3nt Suunmuyinslng
Table 5 Mean difference and standard deviation of Shell/Shell deviations between two digital models from TRIOS® and CEREC Ortho®

and comparisons of the mean differences using t-test between Malocclusion group and Orthodontic treated group in upper

and lower jaws

Type of malocclusion N Mean SD Mean of Mean SE df Sie.
difference difference difference (2-tailed)
Upper Model Malocclusion 15 .381 155 .064 .054 28 .246
Orthodontic tx 15 318 139
Lower Model Malocclusion 15 495 219 .107 073 28 .150
Orthodontic tx 15 .387 176

*P<.05

uniasal

Tagdumsimumalulagiferiuiesesaunuies
Tuvesun SadunsidmeluladBeasuuliduda lnsanfe

AuauUAnulUTaLaENTaouYeIng Muand1aiy
sudnswdeubmduinsluiiamauugussningesnuay
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sion1saunulutesln lae Kim wazaue® Anwuseuiieu
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MsAnenil sfﬁé’]’aié?]ﬂaLmusluﬁu'mmﬂL‘W@ﬁ%’mﬂixaumiaj LAy
AnuuglunsawnuINaaERsnaUA I $1W 5 578
sewesesaunulutosn TRIOS® was CEREC Ortho® Taglssu
MsElnousAE N uaNUIEnEuUS e nsAnenidet
yndeuAMIiTeores At lunsaudet s nusaz g
waznuegluseAudun (r = 0.96 - 0.99, Cronbach’s alpha
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meiiingUsradifionSoufieuanugniowes
LuUTIaesRATadewiafuLmsIuNGaNS Aewuudaeaanes
TneAnwesesawnulutesUniifisnenudsoudi fe TRIOS®
Weutuesesaunulugesuniiiisilunana fie CEREC Ortho®
Fagfalalfisnenunisinede nuadedfnvmsinesaes
1w 9 f FTranuuUsaesRITaIINASes TRIOS® uay
CEREC Ortho® WsuiisuiuAnditaannuuusiassatames
falsinmsissiunetandadiunuazaoyu wui lsiflanu
uansnsegrelioddymsetnluuuae e siiniiou
nnsfined Fadululuviusafeiunuideves Zhang
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