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Arch modify

CBCT-M+d ut2fnt@ el ZH X|=0| et A7

20 Sec, pixel size 0.30 mm, field of view 6 cm®| %
st 4] CBCTE #Fstaia o5 54 tlo]
Bl DICOM %42 #7331t CBCTE &3l &
5% DICOM g2 Al 9% Z2I3(CT
viewer, Orapix, Seoul, Korea)= ©]-&-3}o] thA g}
(multiplanar reformatting, MPR)} surface rendering-=-
BalA AR 43S A skT) g el 4
Zh i gHRA o R AT By XA 308 F
gt on 30712 DICOM #d 9 At 44
At

CBCT & HIO|E{Z2RH nf=2totEd -1y

CBCT #goz AL DICOM LS AFHE
27 & Ak 994} Z 2 73(OnDemand3D™ Ap-
plication, CyberMed Inc., Seoul, Korea)= ©]-&3}<]
seghupdab g g e 22 FES] CBCT-A 4
h-ghulg e P Th

CBCT-A74 vheeirtdd= ddsh= W
OnDemand3D™¢l| 4] axis & reslice 7152 ©] &
A5+ 23 o] Frankfort horizontal plane®} Ao

2

£ ro

],

— o
<

%

Arch line

Panoramic view

Fig 2. Generation of panoramic view from CBCT data. CBCT, Cone beam computed

tomography.
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Fig 3. Angular measurement of tooth axis to reference
line. A, CBCT 3D image; B, CBCT-generated pan-
oramic view; C, panoramic radiograph. CBCT, Cone
beam computed tomography.
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Table 1. Mesiodistal teeth axes measured on CBCT 3D image, CBCT generated panoramic view, and panoramic
radiographs (unit: degree)

Tooth number #15 #14 #13 #12 #11 #21 #22 #23 #24 #25

CBCT 3D image Mean 89.46 841 850 8359 8944 844 8254 8040 8443 850

SD 0.16 0.22 0.76 0.51 0.44 0.45 0.27 0.38 0.32 0.29
CBCT-generated Mean 8.39 8741 852 8343 8958 8542 8247 8038 8340 8838
panoramic view  SD 0.27 0.27 0.26 0.29 0.29 0.26 0.55 0.25 0.28 0.28
Panoramic Mean 896 879 9269 8657 9040 8947 8705 .08 8380 8190
radiograph (-5°) SD 1.30 1.20 1.01 1.28 1.19 1.34 1.20 0.65 1.08 1.08
Panoramic Mean 8389  8.20 91.07 8624 8994 827 8692 821 8098 7961
radiograph (0°)  SD 0.73 0.96 0.97 0.85 0.98 0.96 0.57 0.75 1.02 0.99
Panoramic Mean 8089 8284 855 874 9067 8814 854 871 7939 7176
radiograph (+5°) SD 1.04 1.02 0.81 0.97 0.95 0.97 1.01 0.96 1.05 1.17

Tooth number #45 #44 #43 #42 #41 #31 #32 #33 #34 #35

CBCT 3D image Mean 8730 857 8751 8948 843 8840 &52 8150 85 8349

SD 0.45 0.39 0.61 0.37 0.40 0.44 041 0.21 0.27 0.70
CBCT-generated Mean 9245 9236 8747 8948 840 853 850 8143 9236 837
panoramic view SD 0.22 0.30 0.31 0.27 0.32 0.27 0.29 0.26 0.28 0.27
Panoramic Mean 7962 7560 898 8922 8.8l 8624 8196 8091 7125 7100
radiograph (-5°) SD 0.92 1.12 1.16 0.97 1.26 1.28 1.03 1.29 1.31 112
Panoramic Mean 7923 7512 8650 8920 8.17 8669 8131 8283 7172 7145
radiograph (0°)  SD 1.14 1.13 0.88 1.38 1.15 158 1.38 1.01 091 0.72
Panoramic Mean 7957 7507 8634 8869 861 8789 841 8330 7237 7286
radiograph (+5°) SD 121 1.01 1.60 1.12 1.20 158 1.10 1.33 1.62 1.16

CBCT, Cone beam computed tomography; SD, standard deviation. Tooth number follows FDI system. Mesiodistal
tooth axis value greater than 90° indicate a mesial angulation of root; mesiodistal tooth axis value less than 90°
indicate distal angulation of root.
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Table 2. Comparisons of mesiodistal tooth axis between CBCT 3D image and CBCT-generated panoramic view, and
between CBCT 3D image and panoramic radiographs

Tooth number #15 #14 #13 #12 #11 #21 #22 #23 #24 #25
CBCT-generated Mean difference (°) 3.07 200 (=002 016 (5014 002 0.07 0.02 1.03 0.12
panoramic view Significance ) : NS NS NS NS NS NS NS
Panoramic Mean difference (°) 250 162 (-)719 (-)298 (-)0.96 (-)4.03 (-)451 (-)868 063 6.60
radiograph (-5°) Significance * : : * : : * : : *
Panoramic Mean difference (°) 557 321 (-)557 (-)265 (-)0.50 (-)3.83 (-)4.38 (-)581 345 8.89
radiograph (0°)  Significance ) ’ ) ) ’ ) ) ’ : *
Panoramic Mean difference (°) 857 657 (-)3.056 (-)2.15 (-)1.23 (-)2.70 (400 (-)331 504 10.74
radiograph (+5°) Significance * * ' * * : * * : )

Tooth number #45 #44 #43 #42 #41 #31 #32 #33 #34 #35
CBCT-generated Mean difference (°) (-)5.15 (-)3.79 0.04 0 003 (5013 002 007 (-)38 (-)1.88
panoramic view Significance * ’ NS NS NS NS NS NS : ’
Panoramic Mean difference (°) 768 1297 153 026 (-)1.38 216 3.56 059 1730 1249
radiograph (-5°) Significance * * ' NS * : * NS : *
Panoramic Mean difference (°) 807 1345 1.01 028 (-)074 171 421 (9)1.33 1683 1204
radiograph (0°)  Significance * NS * NS *
Panoramic Mean difference (°) 7.73 1350 1.17 079 (-)1.18 051 311 (180 1618 10.63
radiograph (+5°) Significance ) NS NS NS ) NS )

CBCT, Cone beam computed tomography; NS, no significance. Tooth number follows FDI system. Mean difference
(°), differences of measured mesiodistal tooth axis between CBCT 3D image and CBCT-generated panoramic view,
and between CBCT 3D image and panoramic radiographs. Negative () values of mean differences iindicate
mesiodistal tooth axis on CBCT 3D image is smaller than that on other images. ‘p < 0.05.
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Fig 4. Mean differences of tooth axis between CBCT 3D image and each panoramic image (CBCT-generated pan-
oramic view and panoramic radiographs). CBCT, Cone beam computed tomography. Tooth number follows FDI

system.
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Table 3. Comparisons of mesiodistal tooth axis between CBCT-generated panoramic view and panoramic radiographs

#15 #14 #13 #12  #11 #21 #22 #23 #24 #25

F value 209.27 11370 43441 5183 607 18114 14766 81839 8356 44723
p value 0" 0" 0" 0" 0" 0" 0" 0" 0" 0"
Mean Panoramic (2)057 (9038 (717 (-)3.14 (-)0.82 (-)4.05 (-)458 (-)870 (-)040 648
difference (°) radiograph (-5°)
Panoramic 2.50 121 (2)555 (-)2.81 (-)0.36 (-)3.8 (-)445 (-)583 242 877
radiograph (0°)
Panoramic 550 457 (9303 (-)231 (-)1.09 (-)2.72 (-)4.07 (-)333 401 1062
radiograph (+5°)
Duncan test CBCT-generated C C A A A A A A C D
panoramic view
Panoramic D C D C BC D C D C C
radiograph (-5°)
Panoramic B B C BC AB C B C B B
radiograph (0°)
Panoramic A A B B B B B B A A

radiograph (+5°)

#45 #44 #43 #42  #41 #31 #32 #33 #34 #35

F value 47223 133279 2577 1983 1066 209 1014 122849 T91.06 125
p value 0" 0" 0" 0296 0105 0 0 0" 0 0"
Mean Panoramic 12.83 16.76 149 026 (9141 229 3.54 0.52 2111 1437
difference (°) radiograph (-5°)
Panoramic 1322 1724 097 028 (5077 1.84 419 (9140 2064 1392
radiograph (0°)
Panoramic 1288  17.29 113 079 (9121 064 309 (9187 1999 1251
radiograph (+5°)
Duncan test CBCT-generated C C B B C A C C
panoramic view
Panoramic B B A A A A A A
radiograph (-5°)
Panoramic B B A A A B AB A
radiograph (0°)
Panoramic A A A B B C B B

radiograph (+5°)

CBCT, Cone beam computed tomography. Tooth number follows FDI system. Mean difference (°), difference of
measured mesiodistal tooth axis between CBCT-generated panoramic view and panoramic radiographs. p < 0.05;

TGroups with the same letter are not different per each tooth.

w3 sl whgl gh-grpdabd g 2 w27} B esitia 8l aL Stramotas 5 =g}
A4 A2 AL ek 4 9omE shedhy  whRAAGY 9 A mgEEs AFEE Ve
A 29 A A9 ngREe A Be 7l vl feld S Aoks] Qelsh 2 was)
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—e— Panoramic radiographs (-5°)
- - Panoramic radiographs (0°)
~%-- Panoramic radiographs (+5°)

—e— Panoramic radiographs (-5°)
--&- Panoramic radiographs (0°)
151 -%-- Panoramic radiographs (+5°) 251

20
15 1

10 1

Mean difference
Mean difference

#45 #44 #43 #42

1 #31 #32 #43 #34 #35

-10- -5-

Tooth number Tooth number

Fig 5. Mean angular differences of the mesiodistal tooth axis between CBCT-generated panoramic view image and
panoramic radiograph images. CBCT, Cone beam computed tomography.

Table 4. Spearman correlation coefficient between CBCT-generated panoramic view and panoramic radiographs

#15 #14 #13  #12 #11 #21 #22 #23 #24 #25
(-)0.249 (-)0.006 0157 (-)0.084 (-)0.066 (-)0.346 0002 (20160 (-)0.060 (-)0.155

CBCT-generated Panoramic

panoramic view radiograph
(-57)
Panoramic ~ (-)0.177 (-)0.016 0.135 0157 (90220 (-)0.026 (-)0.074 (-)0.111  0.111 0.0

radiograph

(0%

Panoramic  (-)0.061 0173 0173 0097 0352 (-)0.003 (-)0.130 (-)0.106 0194 (-)0.170

radiograph

(+5%)

#45 #4 #3  #42 #41 #31 #32 #33 #34 #35
(90159 (0176 014 (20103 0018 029 0082 0078 (-)0.314 (-)0.423

CBCT-generated Panoramic

panoramic view radiograph
(-5”)
Panoramic ~ (-)0.081 (-)0.009 0.023 0.266 0 0.196 0.08 0054 (90375 (-)0.083

radiograph

(0"

Panoramic 05537 (-)0409° 0066 0062 0004 (0347 (-)0.077 (-)0.09 (-)0.238  0.344

radiograph

(+5%)

CBCT, Cone beam computed tomography. p < 0.05; Tp < 0.01.
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ORIGINAL ARTICLE

Evaluation of mesiodistal tooth axis using

a CBCT-generated panoramic view

In-Tae Song, DDS, MSD," Jin-Hyoung Cho, DDS, MSD, PhD,” Jong-Moon Chae, DDS, MSD, PhD,*
Na-Young Chang, DDS, MSD’

Objective: The purpose of this study was to confirm the reliability of a cone beam computed tomography
(CBCT)-generated panoramic view based on a CBCT 3D image and to find the most helpful 2D panoramic image
compared with CBCT 3D image when examining the mesiodistal tooth axis. Methods: A test model was con-
structed according to cephalometric norms. The test model was repeatedly repositioned for CBCT and panoramic
radiographic imaging. Panoramic radiographs were acquired at each of the following 3 occlusal plane positions:
—5°% 0° and +5°. Measurements of mesiodistal tooth axis in CBCT 3D image, CBCT-generated panoramic view,
and panoramic radiographs were compared. Results: Compared with the CBCT-generated panoramic view, CBCT
3D image showed significant difference in the mesiodistal tooth axis in the premolars and no significant difference
in the mesiodistal tooth axis in the incisors and canines. Mesiodistal tooth axis on the CBCT-generated pan-
oramic view was significantly different from that on panoramic radiographs. Conclusions: CBCT-generated pan-
oramic view can be a useful tool for evaluating mesiodistal tooth axis. (Korean J Orthod 2011;41(4):255-267)

Key words: Cone beam computed tomography (CBCT), CBCT-generated panoramic view, Mesiodistal tooth
axis
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