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Table 1. Reference planes and measurements used in the study

Landmarks

Description

Point

Porion (Po)
Orbitale (Or)
Nasion (Na)
Basion (Ba)
Menton (Me)

Plane

Frankfort horizontal (FH)
plane

Midsagittal reference (MSR)

plane
Coronal plane

Ramal plane

Perpendicular to ramal (PR)

plane

Measurement

Greatest mediolateral
diameter (GMD, mm)
Geometric center
Anteroposterior (AP)
position (mm)
Mediolateral (ML)
position (mm)
Condylar angulation (°)
Condylar height (mm)
Condylar volume (mm?)

Condylar volume ratio

The most superior point of the external auditory meatus

The mid-point of the infraorbital margin

The most anterior point of nasofrontal suture on midsagittal plane

The mid—point on the anterior margin of the foramen magnum

The most inferior point on the symphyseal outline on anterior view

The plane was constructed by connecting both sides of Po and Left Or

Perpendicular to FH plane passing through Na and Ba

Perpendicular to FH & MSR plane, passing through Ba

The plane was constructed by perpendicular to center of ramus on axial plane and

tangent line to posterior ramus

Perpendicular to Ramal plane, passing through deepest point of sigmoid notch

The greatest mediolateral diameter of the mandibular condyle process on the axial

plane
The center of the GMD

The distance from geometric center to the coronal plane

The distance from geometric center to the MSR plane

The angulation between the GMD axis and the coronal plane on the axial plane

The length of condyle above the PR plane

The volume of condyle above the PR plane

Condylar volume of the non-deviated side/deviated side
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Fig 1. Reference planes and chin point deviation. A, Constructed reference planes; B, chin point deviation measured

from MSR plane to menton point (inferior).
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Fig 3. Measurement of condylar height. A, Center of ramus. This line bisects the axial plane of ramus; B, ramal plane
was constructed by a line perpendicular to the center of ramus and tangent to the posterior ramus. PR (Perpendicular
to ramal) plane, a line passing through the deepest point of sigmoid notch and tagent to the ramal plane. Condylar
height was measured from the PR plane to the highest point of the condyle (parallel to ramal plane).
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Fig 4. Condyle segmentation was done for condylar volume measurement.

Table 2. Comparison of mean and standard deviation of the deviated/non-deviated side difference in both groups

Asymmetry Symmetry
Significance
Mean SD Mean SD
GMD (difference (mm) 1.97 1.66 0.94 0.70 0.005"
AP position difference (mm) 2.53 2.14 1.64 156 0.115
ML position difference (mm) 1.56 1.31 157 1.32 0.973
Condylar heightdifference (mm) 418 3.44 1.61 1.25 0.0017
Angulation difference (°) 5.86 473 468 2.98 0.285
Condylar volume ratio 1.40 0.47 0.96 0.19 0.000"

Differences are using (non-deviated side (ndev.) — deviated side (dev.)). SD, Standard deviation;, GMD, greatest

mediolateral diameter; AP, anteroposterior; ML, mediolateral. "p < 0.001; T p < 0.01.

= AEste] A AS3HA
coxon signed rank testE ]53 statt AARAE W 4l
24 AA A 4F HF o7 I ASFk Aol
frolid e Akel7F ATk (0 > 0.05).

SAXzZ

SPSS 17.0 for windows (SPSS, Chicago, IL, USA)
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X HA S ASsH7] Y8k, Shapiro-Wilk test
A8ttt (p > 0.05). AT vt 2e 8t
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F 99123 vB S sl BEel ASA Aol

AR A
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SRR
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Table 3. Comparison of condylar characteristics of the deviated/non-deviated side in asymmetric group

Deviated Non-deviated
Significance
Mean SD Mean SD
GMD (mm) 18.05 3.22 19.45 2.69 0.001"
AP position (mm) 12.45 3.06 13.51 2.89 0.075
ML position (mm) 52.63 3.12 52.82 2.86 0.618
Angulation (°) 21.30 7.84 19.17 8.33 0.121
Condylar height (mm) 20.93 4.406 25.02 4.34 0.000"
Condylar volume (mm?®) 1,751.03 628.30 2,233.28 472.72 0.000"

SD, Standard deviation; GMD, greatest mediolateral diameter; AP, anteroposterior; ML, mediolateral. “p < 0.001; T D

< 0.0L.

Table 4. Comparison of condylar characteristics of the deviated/non-deviated side in symmetric group

Deviated Non-deviated
Significance
Mean SD Mean SD
GMD (mm) 20.19 2.30 20.30 2.22 0.670
AP position (mm) 13.95 2.68 13.82 2.85 0.798
ML position (mm) 52.90 2.74 5291 2.88 0.969
Angulation (°) 18.41 815 19.62 6.58 0.339
Condylar height (mm) 23.50 4.39 2350 391 0.997
Condylar volume (mm’) 2,487.24 603.51 2,381.36 672.65 0.272

SD, Standard deviation, GMD, greatest mediolateral diameter; AP, anteroposterior; ML, mediolateral.
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Table 5. Pearson correlation analysis between chin deviation and condylar characteristics (deviated/non-deviated side

difference) in both groups

Asymmetry Symmetry
Pearson Pearson
N correlation with Sig N correlation with  Sig
chin deviation chin deviation
GMD difference (ndev.-dev./mm) 30 0.449 0.013" 20 -0.342 0.140
Condylar height difference (ndev.-dev./mm) 30 0.588 0.001 " 20 0.228 0.334
Condylar volume difference (ndev.-dev./mm’) 30 0.323 0.081 20 0.195 0.410
Condylar volume ratio (ndev./dev.) 30 0.380 0.038" 20 0.144 0.544

Sig, Significance; ndev, non-deviated side; dev, deviated side; GMD, greatest mediolateral diameter; AP, antero-

posterior; ML, mediolateral. “p < 0.01; Tp < 0.05.

Table 6. Factors affecting chin deviation

Variable B R Sig

GMD difference (mm) 0.448 0.201 0.001"
Condylar heightdifference (mm) 0650 0.423 0.000"
Condylar volume difference (mm’) 0.382 0.146 0.006"
0.810 0.656 0.000"

Condylar volume ratio

Sig, Significance; GMD, greatest mediolateral dia-
meter; AP, anteroposterior; ML, mediolateral. p <
0.001; Tp < 0,01
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ORIGINAL ARTICLE

The relationship between condyle position, morphology and chin
deviation in skeletal Class III patients with facial asymmetry

using cone-beam CT

Bo-Ram Lee, DDS," Dae-Keun Kang, DDS," Woo-Sung Son, DDS, MSD, PhD,”
Soo-Byung Park, DDS, MSD, PhD,b Seong-Sik Kim, DDS, MSD, PhD,” Yong-Il Kim, DDS, MSD,d
Kyung-Min Lee, DDS, MSD®

Objective: Facial asymmetry is usually evaluated from the difference in length and angulation of the maxilla and
mandible. However, asymmetric position or shape of the condyle can also affect the expression of asymmetry.
The purpose of this study was to evaluate the correlation between condylar asymmetry and chin point deviation
in facial asymmetry. Methods: Cone-beam CT images of fifty adult skeletal Class Ill patients were studied. Thirty
patients who had more than 4 mm menton deviation were categorized in the asymmetric group. Twenty patients
with less than 4 mm menton deviation were assigned to the symmetric group. Anteroposterior and transverse
condyle positions were evaluated from the cranial base. The greatest mediolateral diameter (GMD) of the condyle
in the axial plane and angulation to the coronal plane were measured. The height and volume of the condyles
were evaluated. Results: The symmetric group had no statistical difference between both condyles in position,
angulation, GMD, height and volume. In the asymmetric group, the non-deviated side condyle was larger in GMD,
height and volume than the deviated side. There was no statistical difference in condyle position and angulation.
The GMD, height difference and condylar volume ratio (non-deviated/deviated) were positively correlated with
chin deviation. From the linear regression analysis, condylar volume ratio was a significant factor affecting chin
deviation. Conclusions: These findings suggests that the non-deviated side condyle is larger than the deviated
side. In addition, condylar asymmetry can affect the expression of facial asymmetry. (Korean J Orthod
2011;41(2):87-97)

Key words: Facial asymmetry, Cone-beam computed tomography, Mandibular condyle, Menton deviation
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