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(Infinitt PACS® INFINITT Healthcare, Seoul, South Korea)

ASBALUY WUUTIEDY ARUATLIA A (RISNYSEVIAILGA) = MNUAT B (AISNwsEv1Imngdd) = m1ue1 H (Fonwsd

Wifiaq) = AIINEY UALMINEIATLUUTIRRY (Frdnwsainty) 1-64
Figure 1 Model design with actual size A (1st white word) = width, B (2nd white word) = length, H (yellow word) = height and

numbering (blue word) 1-64

g’dﬁ 2

(A) M3raenmaulin vesuusians (B) fheghawuuiuisiaeiildlunsane
Figure 2 (A) 3D-Model design (B) Sample of 3D printed models
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meit 1 uansnuantivhluvesaiesunaumin 3als 3 70 uazuasaniu 8100 Load 37°
Table 1  General specification of CBCT machines: Planmeca Viso G7 ® and Carestream 8100SC 3D®
. w3adlaubunaufinmalnluns il
AuFUTAT Y : o o
Planmeca Viso G7 Carestream 8100SC 3D

YUARINTIIN Amorphous silicon flat panel Complementary metal-oxide semiconductor (CMOS)

PUNARIATIIN 250 x 300 mm 6.4 x 263.3 mm

AAUAN9ANE 60 - 120 kv 60 - 90 kv

Yungalnia 0.5 mm 0.7 mm

USmaunszualaid 1-16 mA 2-15 mA

TEYEIAINITARNU 1-36 s 3-15s

YUIAIDALYR 75 - 600 pm 75 - 400 um

wmﬁyuﬁ%’umw 130x30 — 170x170 mm (jaw) 40x40 - 80x90 mm

HATUANMTINT NN 1 AU AEAIVUANINELaY
YOI MAZALNUETUNITIA nauftegaIEiaY 1
83 64 Qﬂal,muvﬁ"wm%mwauwﬁ'w Fald § 7% uay
nuBLaY 65 09 128 QﬂaLLﬂuﬁ’wm%um'ﬁam%m 8100
wad 33° findudnAnuiununnd Sudi 6 ane
FURLNNEANERS UINENSBVULAL S1UI 2 AU B9
HunsUuINasgIunsTaAuid oavgmiesfuisd
Ingdesirnuazudindalaifea augiununveans
umIngrdeveunniuuda feyaniniaunazgnunda
(Blindness) lngg nazlinsuseazidenvainisauny
A viavenas edlautuneuivanlnlunsnAild
AUy wagsunsaanguiiegsiite §insansasyii
NM131AAUNTN (A) kazAue1) (B) 9nnnssdlaudy
AautAlnlunAszLIUmULNY Lagiaaiugs (H)
INTTUIULUIT I8V AQIDUAAINALALINUAD 90
woadh vum 21.5 92 AuaniSeae 1920x1080 fin
w8 (HP Development Company, L.P., United States)
Tuiesg MunlananInsIFv99nuE T UALNNEAIENS
umIngrdevounnulagsy Tnaiuisausuvergnn
(Magnification) 113 8/ 9019 (Zoom) 1 8A15B4LT U
daaunounsin waldanunsausuaauaing (Brightness)
%30 AMULUTBUAN (Contrast) wazvinnTindayaiiies
nilsnddlumiredafiuns lnglifinstan U 3 uas

U 4) Antiuduiindeya uamARdewsayseezaIng

Taviaaes wazidoyatdlusunsuinsgrineada 1BM
SPSS 119391 28.0.0.0 (IBM Corporation, United States)

N5 Intraobserver reliability ve4i{in lag
AAruauvinsgunguiiegunmid@auduneuiunaln
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A5 97uau 10 nw TR TavsaespuvininsinAuay
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nan wagTnendnadalneilszesaing 2 Ui
nsAATIzdayaLAzadnIY
msinlneraaesnuiinnutindefouazifipmss
Tnerndanseavisavdiiusameludy (ntraclass Comelation
Coefficient: ICC) ¥@aM¥InTeyiNin (nterrater reliability)
fifn 1.00 wazauasi n1eluves¥a (ntra-observer
reliability) fiAn 0.99 Winfusiaesau
H338InANETAAY S8 A B Uag H 110
LUUTIADILaTATNSIAT agnaunuileng o Taudy
ponfiuaalnlunswilvaaessiln eSeudisuniy
LANANIYBIALRA BANNE T LAUTEIINENNG NN
naas tneldadinistinszsinnuulsusuuuuing,
(Repeated measure ANOVA) uagiU3suifisusiade
senIanguiidauuAnansiu (Painvise comparison)
Tne33ves Bonferroni & s vunssaueddglunis
naABUANLAZILT 0.05 Wars1ansvagey 0.80
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“no.61
540PT
Zoom : 89.38% s
WL : 128
5UN 3 mansennmisdieinnnueudadusinulusunsuunad Suildn ©
Figure 3  Preparing radiographic images for linear measurement using the PACS Infinitt ©
|
1
|
|
|
" 61.96mm 62.52mm
U4 (A) uansnsinnnuendaduszer A nnansedveaniosunauwin Jald 3 7°

Figure 4

(®) uaninsianrmedaduszey A inamiidvenaIeauasansu 8100 wad 35°
(© wansmsinanueTiduduszes B mnamivdveaaiosunauiudi Jals 3 7°

(D) wanansInmuEIndusTey B N mssaveundouaianiy 8100 0ad 37°
) wanansiaAreBuduszey H minamssdvenedosunauii Jald 3 7°

) wanansiaAreTLBuduszey H inamssdveuedouaianiy 8100 10ad 37°
A) Linear measurement (A length) from Planmeca Viso G7°® radiograph.

E
F

B) Linear measurement (A length) from Carestream 8100SC 3D® radiograph.
O) Linear measurement (B length) from Planmeca Viso G7® radiograph.
D) Linear measurement (B length) from Carestream 8100SC 3D® radiograph.
E) Linear measurement (H length) from Planmeca Viso G7® radiograph.
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F) Linear measurement (H length) from Carestream 8100SC 3D® radiograph
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w3aslaudunsuinaanlunsflunauusi Sald 3 7°
wazuAsERTY 8100 108 37° Taviun 64 Feghe S1uu
192 o1y fAdy 15.60+18.24 dadwuns 15.56+18.22
fad1uns way 15.74+18.63 HadLuns AUa1AU B9
ﬂ"]LQTSIEJ‘UENW.J’IJJEJTJL%QLE?UIG]EJi?ﬂ%@ﬁﬁﬁﬁ’]ﬂﬂ@lwﬂ’l‘i
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neaes dANuuana1siued1edes 1 ¢ agrelidedfey

)

N19adA (p<0.001) lenaaeusieadfinsinszining
wUsUsIULUUET afiansanAILAnA1IweIALET
Badusgminuuuinassiunnisdfignaunuainiades
wnauAn 3ald 3 7° uwaziedewaiansy 8100 10aT 3°
wazdosazarunatnad sl olisususuusian
fiaadsdu 0.04+0.08 fiaduns (Sovaz 0.37) uay
10.15+0.42 fadwns Govaz 1.14) audidu Feradey
%dﬁﬁﬁjé’auﬁmmLLmﬂﬁf’mﬁ’uasjwﬁﬂ“ﬂﬁwﬁ’zwwaﬁa
(p<0.001) WeldadfinsiUTouifivuseninsngusieds
483 Bonferroni (AN5747 2)

] ~ a ' a v ' ' 4 o
A15199 2 MSUSHUNEUANULANATIUDIAINNYITIEUTENING 3 NRUNIIVINADY LUDIMUNAINITYS AB gy H

Table 2 Comparison of statistical analysis between 3 pairs of experimental groups in A B and H.
AMUEATUEY (mm.) nasiavesnEIdadulieuiisussninanios
ez N Mean (SD) and Min, Max Mean (SD) and 95% Confidence Interval
Model Planmeca® Carestream® p-value® Model neetl | Flennee o
Planmaca® Carestream® Carestream®
A 64 Mean (SD) = 5.44 (2.31)  5.43(2.29) 5.38 (2.35) <0.001* Mean (SD) 0.01(0.07)  0.06 (0.09) 0.05 (0.09)
Min, Max 2.00, 9.00 1.89, 9.04 1.77,9.08 95% Cl -0.01-0.03 0.03-0.08 0.02-0.08
% error 0.15 1.8
pvalue®  0.85 <0.001% <0.001*
B 64 Mean (SD)  5.56 (2.31)  5.51 (2.28) 5.43 (2.34) <0.001* Mean (SD) 0.05(0.08) 0.13(0.11) 0.08 (0.11)
Min, Max 2.00, 9.00 1.89, 9.01 1.68, 9.00 95% Cl 0.03-0.07 0.10-0.17 0.05-0.12
% error 0.87 3.38
pvalue®  <0.001* <0.001% <0.001%
H 64 Mean (SD)  35.80(19.41) 35.74(19.36) 36.42(19.74) <0.001* Mean (SD) 0.06 (0.09)  -0.63(0.35) -0.68 (0.40)
Min, Max 3.00, 68.00 3.00, 67.71 3.07, 69.21 95% Cl 0.03-0.08 -0.74-(-0.52)  -0.81-(-0.56)
% error 0.1 -1.76
|o—valueb <0.001* <0.001* <0.001*
Total 192 Mean (SD) 15.60 15.56(18.22) 15.74(18.63) <0.001* Mean (SD) 0.04 (0.08)  -0.15 (0.40) -0.18 (0.43)
Min, Max (18.24) 1.89, 67.71 1.68, 69.21 95% Cl 0.02-0.05 -0.22-(-0.08)  -0.26-(-0.11)
2.00, 68.00 % error 0.37 1.14
pvalue®  <0.001* <0.001* <0.001*
RN TE8Y A kg B Wy axial plane, 538 H kw1 sagittal view, 95% Confidence Interval (95% CI) 2zUan9AT lower bound-upper bound,

* fio unnAnsediied1Aynneaif (p<0.05), ° fip Test of within-subjects effect (p-value), ® Aia Pairwise comparison (p-value)

uaﬂmﬂﬁymﬂﬁmsmﬂmmsaj"mmjuLwﬂa'asj
90958 A WAy B deilmnuendadu 2,3, 4,5 6, 7, 8
uay 9 dadwns WUF’WI’ILQaEJﬂ’J’IiJEJ’]’]L%QLﬁumﬂ‘V]z\‘lmiJ@:
fio LL‘U’UfS’]@mﬁ’umw%’a?ﬁf&gﬂmmumﬂLﬂ%mwaumﬁﬂ
Jalg 3 7° LL‘U‘URT’]ENE]QﬁUﬂ’]W%’QagﬁﬂgﬂﬁLmumﬂLﬂ%IENLLﬂ%
@n3u 8100 LOET 3R LLaSﬂ’]W%JﬂﬁﬁlgﬂﬁLLﬂuT\]’lﬂLﬂ%IEN
wrauunn Jale 3 7° duwasansy 8100 1aad 36° fen
5.50+2.30 {adlung 5.47+2.28 dadluns tag 5.41+2.34
fiaduns auE1au WeflansanaAuLAnAIweIAIY
EmL%&Lé’umﬂmwi"aﬁh"mwmi’waawmmw?aﬁﬁgm
AunuInAIsaLLAn 3ald 3 7° uazuasansu 8100

10ad 35° uardovazanuiananndefisufuuuusians
fiandu 0.03+0.08 fadwms (Gawaz 0.51) uaz 0.09+0.10
findng (Fovay 2.59) mudndu Sernadsvesiaaesd
audanuunnsnsiuegsluedAgneads (0<0.001)
leldadAmanBsuifisussmininguseisues Bonferroni

TAUANULANGNVBIAILINUT A UTEN IS
LUUT1803AUN M IET anauALaIN 1AT BILNALLIA
3ald 3 709530z 2, 3, 4, 5 uAY 6 AAAWAT WUUSIABY
funmssdnignaunuaIniaseuAsansy 8100 Load 37°
fisree 6 uaz 8 fadwns SAuade 0.02+0.05 Hadiuns
0.01+0.06 dadtuAs 0.00+0.06 dadtuns -0.01+0.06

Khon Kaen University Dental Journal



Page 58 |

Ui 28 atiuil 3 (8. - 5.0, 2568)

{adLuns 0.0120.10 TaaLums 0.10+0.15 Jadlunsg way
0.05+0.08 TadIAT AUAIAU YIANRALAINNLNUTIEY
Yondnngueosil danuuandrsarnuuudiassetisly

o w a

HvdAYNNEDA LEIANULANAINTENINLUUTIABIAY
mw%’aﬁ%agammuma w3 aunauusi 3ald 3 7° 7
szoy 7, 8 war 9 dadluns wuudiassiunmisdign
ALNUDINLAIBILATARSY 8100 1oad 37° fisves 2, 3, 4,

5,7 kay 9daauns dA1ady 0.06+0.09 AadLuns

A5 3
Table 3
ANEATUEY (mm.)
Mean (SD) and Min, Max
28 N
Model Planmeca® | Carestream®
2mm. 16 | Mean (SD)| 2.00 (0.00)| 1.98 (0.05) | 1.84 (0.09)
Min, Max | 2.00, 2.00 | 1.89,2.05 | 1.68, 2.01
3mm. 16 Mean (SD)| 3.00 (0.00)| 2.99 (0.06) | 2.85 (0.09)
Min, Max | 3.00, 3.00 2.80, 3.08 2.66, 2.99
4mm. 16 | Mean (SD)| 4.00 (0.00)| 4.00 (0.06) | 3.90 (0.09)
Min, Max | 4.00, 4.00 | 3.92,4.11 | 3.71,4.04
5mm. 16 Mean (SD)| 5.00 (0.00)| 5.01 (0.06) | 4.92(0.09)
Min, Max | 5.00, 5.00 | 4.88,5.12 @ 4.78, 5.07
6 mm. 16 Mean (SD)| 6.00 (0.00)| 5.99 (0.10) | 5.90 (0.15)
Min, Max | 6.00, 6.00 | 5.74, 6.11 5.50, 6.05
7mm. 16 | Mean (SD)| 7.00 (0.00) 6.94(0.09) | 6.94 (0.09)
Min, Max | 7.00, 7.00 | 6.76,7.09 @ 6.78, 7.05
8mm. 16 Mean (SD)| 8.00 (0.00)| 7.93(0.07) | 7.95 (0.08)
Min, Max | 8.00, 8.00 | 7.78, 8.03 7.68, 8.06
9mm. 16 | Mean (SD)| 9.00 (0.00) 8.93(0.08) | 8.94 (0.08)
Min, Max | 9.00, 9.00 | 8.80,9.04 @ 8.79, 9.08
Total 128 | Mean (SD)| 5.50 (2.30)| 5.47 (2.28) | 5.41 (2.34)
Min, Max | 2.00,9.00 | 1.89,9.04 @ 1.68,9.08

0.06+0.09 dadtums 0.07+0.07 dadtuns 0.07+0.08
JadLuns 0.16+0.09 dadtuns 0.15+0.09 TadLunT
0.10+0.09 dadtums 0.08+0.09 dAadtuns 0.06+0.09
fiadiuns uay 0.06+0.08 fadluns aua1du Fariade
armenidaduresiaiingugosiiinuuandiein
wuuTransed il dedAyneadd o eldadfinag
Wisuiisuseninangusngitues Bonferroni (M54 3)

NSWUTBUBUAMINETATEVIN 3 NGUNTNAGEY TITeey A Uay B LiaduunmuANe™
Statistical analysis between 3 pairs of experimental groups in distance A and B grouped by length.

' P ) ' C
Nﬁﬂ'Nﬂﬂ\iﬁ'J"l&lEl']'JL%QLﬁuLﬂ%ﬂ‘UWIFJ‘USS‘V]'J'NLﬁiﬂ\?
Mean (SD) and 95% Confidence Interval

. Model- Model- Planmeca®-
palue Planmaca® | Carestream® | Carestream®
<0.001* Mean (SD) 0.02 (0.05) | 0.16 (0.09) 0.13(0.08)

95% Cl -0.01-0.06 | 0.10-0.22 0.08-0.19
% error 1.17 7.86
p-value® 0.19 <0.001* <0.001*
<0.001* Mean (SD) | 0.01 (0.06) = 0.15(0.09) 0.13 (0.07)
95% Cl -0.03-0.06 | 0.09-0.21 0.09-0.18
% error 0.45 4.92
p-value® 1.00 <0.001* <0.001*
<0.001* Mean (SD) 0.00 (0.06) | 0.10 (0.09) 0.10 (0.08)
95% Cl -0.04-0.03 | 0.04-0.16 0.05-0.16
% error -0.10 2.48
p-value® 1.00 0.002* <0.001*
<0.001* Mean (SD) | -0.01 (0.06)  0.08 (0.09) 0.09 (0.07)
95% Cl -0.05-0.04 | 0.02-0.14 0.04-0.14
% error -0.14 1.64
p-value® 1.00 0.006* <0.001*
0.007* Mean (SD) | 0.01(0.10) | 0.10(0.15) 0.09 (0.13)
95% Cl -0.06-0.08 | -0.01-0.20 0.01-0.18
% error 0.10 1.65
p-value® 1.00 0.06 0.02*
0.004* Mean (SD) 0.06 (0.09) | 0.06 (0.09) 0.00 (0.06)
95% Cl 0.01-0.12 0.00-0.12 -0.04-0.04
% error 0.91 0.92
p-value® 0.02* 0.04* 1.00
0.003* Mean (SD) | 0.07 (0.07) | 0.05(0.08) -0.03 (0.08)
95% Cl 0.03-0.12 | -0.01-0.10 -0.08 - 0.03
% error 0.89 0.57
p-value® 0.002* 0.14 0.58
0.002* Mean (SD) 0.07 (0.08) | 0.06 (0.08) -0.01 (0.08)
95% Cl 0.02-0.12 0.01-0.12 -0.06 - 0.05
% error 0.78 0.72
p-value® 0.007* 0.01* 1.00
<0.001* Mean (SD) | 0.03(0.08) | 0.09 (0.10) 0.07 (0.10)
95% ClI 0.01-0.05 0.07-0.12 0.04 - 0.09
% error 0.51 2.59
p-value® <0.001% <0.001% <0.001*

nuEg  95% Confidence Interval (95% Cl) AsuansAn lower bound-upper bound, * e wansnsaediludAyIeEdia (p<0.05),

a

fi® Test of within-subjects effect (p-value), ® #® Pairwise comparison (p-value)
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Research Article

Abstract

Objective: Dental radiography, both 2D and 3D, plays a significant role for dental examinations. Recently, 3D images (Cone-Beam
Computed Tomography; CBCT) have been widespread used in dentistry. Various machines with different productions and vendors may
affect the qualities and outcome of CBCT images. To study the qualities of CBCT images from different machines by using the accuracy
of linear measurement method is set up for this study’s objective.

Materials and Methods: This is an in-vitro experimental study comparing the accuracy of linear measurements from two CBCT scanning
machines. The 64 printing models made of polylactic acid (PLA) material were built up with actual width, length, and height as the
control group. The models were scanned by two CBCT machines with same parameters and stored in medical PACS; Infinitt®. The width
(A) and length (B) were measured from an axial plane and the height (H) was measured from a sagittal plane.

Results: Statistical analysis with the repeated ANOVA showed the mean differences between the actual model and CBCT images from
Planmeca Viso G7® and Carestream 8100SC 3D® were 0.04 £0.08 mm (p<0.001) and -0.15 +0.40 mm. (p<0.001) respectively. The linear
lengths measured on the two CBCT machines were significantly different.

Conclusion: The linear lengths measured on CBCT images of the Planmeca Viso G7® showed less difference from the model than
those of the Carestream 8100 SC 3D.

Keywords: Cone-Beam Computed Tomography (CBCT)/ Image analysis/ Measurement accuracy/ 3D printing
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