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Comparison of palatal bone thickness between 3D model and lateral cephalometric radiograph
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Abstract
ObjectiveThis study compared the bone thickness of the palate between lateral cephalogram and 3D model measurements.

MethodsThe subjects consisted of 30 adults (15 men,15 women) with a normal skeletal pattern and occlusion. The CT images were transformed to a 3D model, and were compared with the cephalometric image. Descriptive statistics for each variable were calculated.

ResultsIn the 3D CT model, the mid-palatal area was the thickest part. It became thinner as the palate tapered laterally. In the male group, the thinnest portion was positioned 6 mm away from the mid-palate, while in the female group the thinnest portion was 8mm away from the mid-palate. Correlation analysis between the lateral cephalometric and 3D CT model revealed a significant correlation except in the mid palatal area and the area 2 mm lateral to the mid-palate in men, whereas there was a significant relationship in every area in the women. In both men and women, the highest correlation appeared in the area 8 mm lateral to the mid palate.

ConclusionsUsing regression analysis, an actual prediction of the bone thickness between the measured bone thickness of the lateral cephalometric radiograph and 3D model was made. This will provide useful information for mini-implant length selection when inserting into the palate.
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  Set up of common reference plane.
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[image: Figure F2 ]Figure 2


  Reconstruction procedure of 3D model. A, Cutting the 3-D model at the vertical reference plane; B, mid palatal point of 3D model.
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  Measurement of bone thickness on lateral cephalogram.
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[image: Figure F4 ]Figure 4


  Measurement of bone thickness in the 3D model. Rt, Right; Lt, left.
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  Mean palatal bone thickness left and right of the suture in the male group. Ceph, Cephalogram; CT, computed tomography; Rt, right; Lt, left.
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  Mean palatal bone thickness left and right of the suture in the female group. Ceph, Cephalogram; CT, computed tomography; Rt, right; Lt, left.
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[image: Figure F7 ]Figure 7


  Comparison of bone thickness between male and female in the 3D model. CT, Computed tomography; Rt, right; Lt, left. *p < 0.05.
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  Point registration

Rt., right; Lt., left; ANS, anterior nasal spine; PNS, posterior nasal spine.
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  Plane registration

FH, Frankfort; ANS, anterior nasal spine; PNS, posterior nasal spine.
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  Descriptive statistics of bone thickness

Rt., Right; M, mid palatal point; Lt., left; SD, standard deviation; Max, maximun; Min, minimum.
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  Bone thickness correlation analysis between lateral cephalogram and 3D model

Rt., Right; M, mid palatal point; Lt., left. *p < 0.05; †p < 0.01.
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  Bone thickness regression analysis between lateral cephalogram and 3D model

Rt., Right; M, mid palatal point; Lt., left; Y-int., Y-intercept.





[BACK]





OEBPS/images/ArticleImage/0123KJOD/kjod-41-312-i002-l.jpg
Lateral  FH plane ‘The plane passing porion and orbitale
A “The plane perpendicular to FH plane passing through the contact point
Vertical eference plane. . een upper secors premolar and first molar
Computed  FH plane “The plane passing right and left porion and left orbitale
tamogray o “The plane perpendicular to FH plane passing right and left contact points
eflrenee B e upper second premolar and first molar
Mid sagittal planeThe plane passing crista galli, ANS and PNS






OEBPS/images/ArticleImage/0123KJOD/kjod-41-312-g005-l.jpg
Bone thickness (mm)

10.00
9.00
8.00
7.00
6.00
5.00
4.00
3.00
2.00
1.00

Male (Ceph-CT)

——CT

Region (mm)





OEBPS/image/ReficonKoMCI.gif
KoMcl.





OEBPS/images/ArticleImage/0123KJOD/kjod-41-312-g007-l.jpg
Bone thickness (mm)

10.00
9.00
8.00
7.00
6.00
5.00
4.00
3.00
2.00
1.00

Male vs Femaile (CT)

—*— Male
Female

N LIRS
<z~‘%°@¢$

Region (mm)





OEBPS/images/ArticleImage/0123KJOD/kjod-41-312-g001-l.jpg





OEBPS/images/ArticleImage/0123KJOD/kjod-41-312-i003-l.jpg
Female

603
248
27
162
602
118

1045
44
422
168
72
154

721
254
281
130
542
136

619
22
29
123
552
105

693
249

132
6.19
151

675
379
453
131
726
287

965
550
584
113
816
423

681
345
47
138
763
243

641
260
362
137
691
200

645
200
306
123
570
154

7.09
210
301
142
570
145

898
394
415
L7
688
202







OEBPS/image/ReficonCrossRef.gif
CROSSREF





OEBPS/images/ArticleImage/0123KJOD/kjod-41-312-i004-l.jpg
Male R 088 098 089 0679 0206 050 0441 0718 0847 086 0782
t . B S ;

pvalue T + - - - i
Fenle R OS2 097 0917 08#5 0805 076 06T 080 085 09U 08

p-value






OEBPS/image/ReficonPubmed.gif
PUBMED





OEBPS/images/ArticleImage/0123KJOD/kjod-41-312-g006-l.jpg
remale (Ceph-CT)

el
=l %\
g
- o,
roften [a,
- e,
L Gl Rans CEE] &@o
A
%
'
_ T L%
gmalslms [
JERE i ——
P T
888888888
D BN OB T DN~

10.00

(ww) SsauNodIyl suog

Region (mm)





OEBPS/images/ArticleImage/0123KJOD/kjod-41-312-i005-l.jpg
0.747
1858
0461
0679
0716
1634
0715
0846

1046
0087
0773
087
069
L179
0841
0917

1089
0206
0816
0903
0811
0818
0859
0927

L1174
1102
0718
0848
0909
1693
0693
0832






OEBPS/images/ArticleImage/0123KJOD/kjod-41-312-g003-l.jpg





OEBPS/images/ArticleImage/0123KJOD/kjod-41-312-g002-l.jpg






OEBPS/image/ReficonKoreaMed.gif
KOREAMED





OEBPS/image/icon-orcid.jpg





OEBPS/images/ArticleImage/0123KJOD/kjod-41-312-g004-l.jpg
9

Rt Rt Rt Rt Rt
10mm 8mm 6mm 4mm 2 mm

Lt Lt Lt Lt Lt

M L, A Bm @40





OEBPS/images/ArticleImage/0123KJOD/kjod-41-312-i001-l.jpg
Lateral

Porion

cephalogram Orbitale

Computed

Contact point
Point upper
Point lower
Maxilla

The most. superior point of external acoustic meatus
The most inferior point of bony orbit

Contact point between second premolar and first molar in maxilla
Upper intersection point between vertical reference plane and maxilla
Lower intersection point between vertical reference plane and maxilla
Outer line of maxilla cortical bone

Contact point (Rt Lt.) Contact point between second premolar and first molar in maxilla

Porion (Rt,, Lt.)
Orbitale (L)
Crista galli
ANS

PNS

Mid palatal point

The most. superior point of external acoustic meatus

The most inferior point of bony orbit

The most superior point of Crista galli

Anterior nasal spine

Posterior nasal spine

Intersection point between vertical reference plane and mid sagittal plane on the
palatal surface of maxilla






OEBPS/image/icon_corresp.gif





