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Abstract

The aims of this study were to evaluate the temporomandibular joint (TMJ) and mandibular morphology
in skeletal Class Il patients, compare the dimensions between symmetric and asymmetric patients, and find the
correlation of the dimensions. Eighty Cone Beam Computed Tomography images of adult Thai skeletal Class Il
patients (20 adult males, 20 adult females, aged 20-42 years, mean age 25.45 + 6.05 years) were divided into eight
groups. The TMJ and mandible dimensions and angulations were measured using multiplanar reconstruction images.
The differences in the dimensions between groups were analyzed using ANOVA and the Kruskal Wallis H test. The
correlations of the dimensions were analyzed by the Pearson correlation and the Spearman correlation. The ICC was
good-excellent for the intra-examiner (0.843-0.993) and inter-examiner reliability (0.833-0.980). The TMJ and mandibular
measurements were significantly different between groups in the mediolateral condylar width, anteroposterior
condylar width, coronal condylar angle, ramus width, ramus height, and mandibular height. However, there were
no significant differences between groups for the condylar axis, sagittal condylar angle, superior joint space, anterior
joint space, posterior joint space, condylar height, glenoid fossa depth, coronoid height, coronoid width, anterior
fossa inclination, posterior fossa inclination, lingula, and gonial angle. The correlation between the lingula position
and ramus height (r = 0.743), the ramus width and mandibular height (p = 0.798), and the mandibular height and the
ramus height (p = 0.740) were good. In conclusion, comparing the TMJ and mandible revealed that the male non-
deviated side exhibited the greatest mediolateral and anteroposterior condylar width, ramus height, and mandibular
height. Skeletal Class Ill symmetry patients demonstrated a significant correlation between the ligula position and

ramus height, the mandibular height and ramus height, and between the mandibular height and ramus width.
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Introduction

The practice of orthodontics is not limited confronted with patients that require treatment of

to treating tooth misaligcnments. The clinician is often craniofacial abnormalities that impact their appearance.
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The temporomandibular joint (TMJ) and mandible are a
part of the facial skeleton that can impact the appearance
of a patient. Previous studies reported that the TMJ was
different based on various factors comprising age, sex,
skeletal relationships, and ethnicity.” The TMJ size changes
during the growth period, especially the mediolateral
dimension of the condyle.”* The growth-induced increase
in the TMJ size is decreased when the patient becomes
an adult. However, the bone remodeling process that
occurs throughout life affects the TMJ and mandibular
shape.” The anteroposterior skeletal relationship is
classified into skeletal Class |, Il, and Il that refer to a
normal maxillomandibular relationship, the maxilla is
more anterior than the mandible, and the mandible is
more anterior than the maxilla, respectively. Compared
with the Class | and Class Il skeletal patterns, skeletal
Class Il had a higher anteroposterior condylar inclination
and lower superior joint space.” The TMJ and mandible in
males and females differ in size between the sexes, e.g.,
the coronoid height in Brazilian males was higher than in
females.’ The TMJ size is also influenced by ethnicity, and
the Asian population has differences in TMJ morphology. A
Southeast Asian population study revealed that the condylar
height in Chinese individuals was significantly higher
than in Malays." The TMJ and mandibular morphology
is important for clinical orthodontic practice to generate
the orthognathic surgical treatment plan and evaluate
treatment outcome.

One of the problems in an orthodontic patient
is skeletal asymmetry. A report in Koreans comparing
Class Il symmetric and asymmetric patients demonstrated
that the superior joint space on the deviated side is
narrower than the non-deviated side and the joint space
of symmetric patients.” Patients with a symmetric facial
skeleton and severe skeletal Class Il were usually treated
with orthognathic surgery. The combination of skeletal
Class Il malocclusion and skeletal asymmetry requires
more complex treatment procedures.’ The surgical
treatment in asymmetric Class Ill patients corrects the
skeleton in the anteroposterior and transverse directions
by surgery.” Understanding the structures that affect
skeletal asymmetry is important for surgical correction
in adult patients or attempting to correct the skeleton

morphology by growth modification in growing patients.

A TMJ morphological study can be performed
using different methods, i.e., a dry skull, conventional two-
dimensional images, or three-dimensional images. However,
cone beam computed tomography (CBCT) provides better
precision for investigating the TMJ area than a panoramic
radiograph." The multiplanar reconstruction images of
a CBCT have a lower radiation dose than conventional
computed tomography.'' Moreover, the TMJ measurements
using CBCT images are highly accurate compared with
those of the actual TMJ." To the best of our knowledge,
the TMJ and mandibular morphology in Thai skeletal
Class Il asymmetric patients investigated using CBCT
has not been reported. Thus, the purpose of this study
was to compare the TMJ and mandibular dimensions
between groups of Thai symmetric skeletal Class I
patients and asymmetric skeletal Class Il patients using
CBCT. This information can provide reference data for
diagnosis and treatment planning in skeletal Class Il

patients with and without asymmetry.

Materials and methods

This study was a retrospective study that measured
the TMJ and mandibular dimensions using CBCT images
of skeletal Class Ill Thai patients. The research protocol
was approved by the Ethics Committee of the Faculty of
Dentistry, Chulalongkorn University (HREC-DCU 2020-114).
The sample size was forty patients (eighty CBCT images)
calculated by the difference between two independent
mean formulas using 0.05 alpha level, 0.2 beta level
together with the means and standard deviations of the
condylar length from the study of Alhammadi et al.?
Eighty CBCT images of the TMJs from 40 patients were
taken at the Department of Radiology with a standard
protocol between January 2013-October 2021 by two
CBCT machines, i.e., 3D Accuitomo 170 (J. Morita, Kyoto,
Japan) with 90 kVp, 5-10 mA, 17.5 sec scanning time,
17x12 mm field of view (FOV), and 0.25 mm voxel size and
i-CAT (Imaging Sciences International, Hatfield, PA, USA)
with 120 kVp, 3-8 mA, 7.4 sec scanning time, 23x17 mm
FOV, and 0.25 mm voxel size. The CBCT images of the
left and right TMJs were randomly selected and analyzed
with a purposive requirement. The inclusion criteria
comprised 1) Thai patients, 2) Age > 20 years, 3) Skeletal

Class Ill categorized by Wits appraisal (value less than
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-5 mm), 4) No history of trauma, 5) No history of TMJ or
mandible surgery, 6) No TMJ and mandible pathology
based on the CBCT images and medical record, 7) No
congenital abnormality of the TMJ and mandible. The
exclusion criteria comprised 1) Pseudo Class lll malocclusion,
2) Low-quality CBCT image, 3) Medical history of systemic
diseases that affect the development of the TMJ and
mandible. The symmetric group was classified by a
Menton deviation < 3 mm from the midsagittal plane
and the asymmetric group had a Menton deviation > 3
mm from the midsagittal plane. Based on these criteria,
80 CBCT images of 20 symmetry patients (nine males, 11
females), and 20 asymmetric patients (eight males, 12
females), aged 20-42 years, mean age 25.45 + 6.05 years,
were obtained. The TMJ and mandibular imasges were
classified into eight subgroups: 1) male left side, 2) male

right side, 3) male deviated side, 4) male non-deviated

side, 5) female left side, 6) female right side, 7) female
deviated side and 8) female non-deviated side. The CBCT
images were oriented and measured using Infinitt® PACS
software (Version 1.0 Infinitt Healthcare Co., Ltd., Seoul,
Korea). The linear and angular measurements were performed
using multiplanar reconstruction images when each plane
was perpendicular to the other planes. The TMJ and
mandibular dimensions were separately measured on the
left and right sides. In the axial slice, the distance of the
structures was measured after the maximum width was
determined in the sagittal and coronal slices. The sagittal
slice measurements were made after adjusting the Frankfort
horizontal plane parallel to the floor. The CBCT landmarks
and measurements are demonstrated in Figure 1A to 1E
and Table 1, respectively. All measurements were

performed by a single examiner. The examiner performed

a single measure for each measurement.

Figure 1A 1) Point No.1 Most lateral point of the condyle 2) Point No.2 Most medial point of the condyle

3) Point No.3 Most anterior point of the condyle 4) Point No.4 Most posterior point of the condyle

5) Line No.11 The line connecting the medial and lateral point of the condyle 6) Line No.12 Midsagittal plane

Figure 1B 1) Point No.1 Most lateral point of the condyle 2) Point No.2 Most medial point of the condyle

3) Point No.5 Most superior point of the condyle 4) Point No.6 Deepest point of the Glenoid fossa

Figure 1C 1) Point No.3 Most anterior point of the condyle 2) Point No.4 Most posterior point of the condyle

3) Point No.5 Most superior point of the condyle 4) Point No.6 the deepest point of the Glenoid fossa

5) Point No.7 Articular eminence 6) Point No.8 Postglenoid tubercle

Figure 1D 1) Point No.9 Coronoid notch 2) Point No.10 Lingula 3) Point No.13 Most superior of the Coronoid process
4) Point No.14 Gonion 5) Point No.15 Deepest point of the Sigmoid notch 6) Point No.16 Anterior surface of the Coronoid

notch at the deepest point of the Sigmoid notch level

Figure 1E 1) Line No.17 Posterior ramus plane 2) Line No.18 Mandibular plane
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Statistical analysis

Intraclass correlation coefficient (ICC) was used to
analyze the intra-examiner and inter-examiner reliabilities.
To evaluate the intra-examiner reliability, ten randomly
selected samples were re-measured by the investigator
within two weeks and analyzed using ICC. The inter-
examiner reliability was evaluated by ICC that compared
the measurements from the ten randomly selected
samples between the investigator and the experienced
radiologist. The normality test of the measurements
was analyzed by the Shapiro-Wilk test. The difference

in linear and angular measurements was analyzed by

Table 1 Measurement definitions

one-way ANOVA. Post hoc analysis was performed by the
LSD test. The Kruskal Wallis H test was used to compare
the linear and angular measurements between groups
when the Shapiro-Wilk test showed that the variable
was not normally distributed. The correlation among
the linear and angular measurements was analyzed
using Pearson’s correlation. Spearman correlation was
used to analyze the measurements when the variable
was not normally distributed. The statistical analyses
were performed using the Statistical Package for the
Social Sciences (SPSS 22.0; SPSS Inc., Chicago, IL, USA).
Significance was defined at p < 0.05.

Measurements (Abbreviation)

Definition

Mediolateral condylar width (ML)
Anteroposterior condylar width (AP)

Condylar height (CoH)

Condylar axis (CoA)
Coronal condylar angle (Cor)

Sagittal condylar angle (Sag)

Superior joint space (SS)
Anterior joint space (AS)
Posterior joint space (PS)
Anterior fossa inclination (AFI)

Posterior fossa inclination (PFI)

Glenoid fossa depth (FD)
Coronoid width (CW)
Coronoid height (CH)
Ramus width (RW)
Ramus height (RH)

Mandibular height (MH)
Gonial angle (GO)
Lingula position (Li)

No.1 to No.2 distance

No.3 to No.4 distance

No.5 perpendiculars to the line paralleled Frankfort horizontal plane and passed
through No.15 distance

Angle intersected between No.11 and No.12

Angle intersected between the line passed through No.1 to No.5 and the line passed
through No.2 to No.5

Angle intersected between the line passed through No.4 to No.5 and the line passed
through No.4 to No.5

No. 5 perpendiculars to fossa distance

No. 3 perpendiculars to fossa distance

No. 4 perpendiculars to fossa distance

Angle intersected between the line passed through No.6 to No.7 and the line
passed through No.7 to No.8

Angle intersected between the line passed through No.6 to No.8 and the line
connecting No.7 to No.8

No.6 perpendiculars to the line passed through No.7 and No.8 distance

No.15 to No.16 distance

No.13 perpendiculars to the line passed through No.15 and No.16

No.9 to posterior ramus border distance

No.14 perpendiculars to the line paralleled Frankfort horizontal plane and passed
through No.15 distance

No.14 to No.5 distance

Angle intersected between No.17 and N.18

No.10 perpendiculars to the line paralleled Frankfort horizontal plane and passed
through No.15 distance

The ICC results were good-excellent for the intra-
examiner reliability (0.843-0.993) and inter-examiner reliability
(0.833-0.980). Comparing the temporomandibular joint

and mandibular measurements demonstrated that the
mediolateral condylar width of the male non-deviated

side was significantly higher compared with the male left
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side (p = 0.003), male right side (p = 0.009), female left
side (p = 0.006), female right side (p = 0.001), female deviated
side (p = 0.001), and female non-deviated side (p = 0.004).
Moreover, the anteroposterior condylar width of the male
non-deviated side was significantly higher compared with
the male left side (p = 0.016), male right side (p < 0.001),
male deviated side (p = 0.024), female left side (p = 0.002),
female right side (p = 0.001), female deviated side (p < 0.001),
and female non-deviated side (p = 0.003). The ramus height
of the male non-deviated side was significantly higher
compared with the female left side (p = 0.007), female
right side (p = 0.003), female deviated side (p = 0.029),
and female non-deviated side (p = 0.027). The ramus height
of the male right side was significantly higher compared
with the female left side (p = 0.013), female right side (p
=0.006), and female non-deviated side (p = 0.048). The
ramus height of the male deviated side was significantly
higher compared with the female left side (p = 0.025)
and female right side (p = 0.014). The ramus width of the
male deviated side group was significantly higher compared
with the female left side (p = 0.010), female right side
(p =0.011), female deviated side (p = 0.012), and female
non-deviated side (p = 0.008). The ramus width of the male
non-deviated side was significantly higher compared
with the female left side (p = 0.019), female right side
(p = 0.020), female deviated side (p = 0.022), and female

non-deviated side (p = 0.015). The coronal condylar
angle of the male deviated side was significantly lower
compared with the female left side (p = 0.039).

The coronoid width of the female left side and
right side was significantly lower compared with the male
right side, male deviated side, and male non-deviated
side. The mandibular height of the female left side was
significantly lower compared with the male left side (p
=0.028), male right side (p = 0.012), male deviated side
(p = 0.004), male non-deviated (p < 0.001), and female
non-deviated side (p = 0.005). The mandibular height of
the female right side was significantly lower compared with
the male left side (p = 0.045), male right side (p = 0.020),
male deviated side (p = 0.007), male non-deviated (p < 0.001),
and female non-deviated side (p = 0.009). The mandibular
height of the female deviated side was significantly lower
compared with the male right side (p = 0.039), male
deviated side (p = 0.013), male non-deviated (p < 0.001),
and female non-deviated side (p = 0.019). There were no
significant differences between groups for the condylar
axis, sagittal condylar angle, superior joint space, anterior
joint space, posterior joint space, condylar height, glenoid
fossa depth, coronoid height, coronoid width, anterior
fossa inclination, posterior fossa inclination, lingula, and

gonial angle (Table 2, 3, and 4).

Table 2 Mean and standard deviation (SD) value of TMJ and mandibular measurements in males

Group 1 Group 2 Group 3 Group 4
Measurements Male left side Male right side Male deviated side Male non-deviated side

Mean SD Mean SD Mean SD Mean SD
ML (mm) 17.16 1.49 17.55 1.57 18.63 2.33 19.86 1.87
AP (mm) 7.87 0.52 7.17 0.95 7.92 1.45 9.19 1.72
CoH (mm) 21.47 3.65 20.10 4.10 21.01 4.13 22.66 354
CoA (°) 73.23 10.98 68.65 9.23 71.61 7.05 72.59 8.43
Cor (°) 117.39 7.54 116.30 5.95 112.80 8.33 110.09 9.33
Sag (°) 99.33 10.83 104.60 6.99 109.34 8.75 112.23 9.76
SS (mm) 1.68 0.41 1.68 0.50 2.10 0.49 2.16 0.73
AS (mm) 231 0.42 2.26 0.43 2.31 0.56 2.23 0.67
PS (mm) 1.96 0.58 2.00 0.36 1.78 0.77 1.84 0.69
AFI (°) 51.05 5.96 51.91 6.31 52.46 3.96 51.75 4.85
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Table 2 Mean and standard deviation (SD) value of TMJ and mandibular measurements in males (cont.)

Group 1 Group 2 Group 3 Group 4
Measurements Male left side Male right side Male deviated side Male non-deviated side

Mean SD Mean SD Mean SD Mean SD
PFI (°) 34.59 3.42 33.28 3.98 36.95 2.81 36.01 3.52
FD (mm) 11.82 1.25 12.01 1.17 11.72 0.67 11.68 0.95
CH (mm) 11.47 2.24 10.81 1.67 13.31 3.29 9.90 2.57
CW (mm) 18.89 2.21 19.30 1.62 20.53 3.22 21.24 3.82
RH (mm) 39.26 6.03 41.63 5.56 41.25 3.34 42.27 3.53
RW (mm) 31.26 4.31 30.69 3.60 33.09 4.46 3272 3.74
MH (mm) 62.04 7.70 62.85 7.91 64.09 6.34 67.03 4.22
GO (°) 130.69 6.88 129.56 5.07 130.00 4.85 132.76 7.89
Li (mm) 21.60 3.60 22.88 4.08 22.27 2.07 21.93 2.17

SD indicates standard deviation
Table 3 Mean and standard deviation (SD) value of the TMJ and mandibular measurements in females
Group 5 Group 6 Group 7 Group 8
Measurements Female left side Female right side Female deviated side  Female non-deviated side

Mean SD Mean SD Mean SD Mean SD
ML (mm) 17.54 1.34 17.12 1.75 17.17 2.00 17.48 1.77
AP (mm) 7.58 0.89 7.46 0.76 7.43 1.16 7.65 1.07
CoH (mm) 18.91 3.93 19.58 4.32 17.57 3.36 21.71 2.71
CoA (°) 69.31 6.52 69.29 7.44 68.67 9.32 72.28 7.36
Cor (°) 125.23 10.23 122.61 16.30 115.41 8.96 114.57 6.58
Sag (°) 106.27 8.87 105.04 8.34 106.44 8.98 110.50 5.03
SS (mm) 1.80 0.68 1.86 0.67 1.88 0.56 1.60 0.36
AS (mm) 2.45 0.62 2.36 0.39 2.09 0.57 1.76 0.36
PS (mm) 2.34 0.60 2.45 0.45 1.82 0.57 1.86 0.55
AFI (°) 50.94 6.88 5251 7.10 5351 3.51 51.73 4.16
PFI (°) 37.01 5.08 34.96 3.42 35.70 2.68 35.79 1.75
FD (mm) 10.47 1.19 11.36 1.27 11.16 0.78 11.25 1.10
CH (mm) 10.17 1.77 10.36 2.36 12.33 3.00 11.24 3.84
CW (mm) 16.71 2.58 16.90 1.98 18.26 2.16 17.74 2.03
RH (mm) 36.56 4.51 36.05 4.27 37.77 3.34 37.71 a4.17
RW (mm) 29.15 1.98 29.18 2.20 29.30 2.60 29.08 2.74
MH (mm) 56.62 4.33 57.10 3.86 57.87 4.36 63.15 3.73
GO (°) 127.79 5.67 128.07 6.06 128.42 6.46 130.32 5.23
Li (mm) 21.55 3.34 20.98 2.56 20.55 2.50 20.80 2.16

SD indicates standard deviation
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Table 4 Comparison of the temporomandibular joint and mandibular measurements

Measurement Comparison between groups
ML (mm) 1-4 (p = 0.003), 2-4 (p = 0.009), 4-5 (p = 0.006)', 4-6 (p = 0.001)', 4-7 (p = 0.001), 4-8 (p = 0.004)'
AP (mm) 1-4 (p = 0.016)', 2-4 (p < 0.001), 3-4 (p = 0.024),, 4-5 (p = 0.002)', 4-6 (p = 0.001), 4-7 (p < 0.001),
4-8 (p = 0.003)
CoH (mm) NS
CoA (°) NS
Cor (°) 3-5 (p = 0.039)"
Sag (°) NS
SS (mm) NS
AS (mm) NS
PS (mm) NS
AFI (°) NS
PFI(°) NS
FD (mm) NS
CH (mm) NS
CW (mm) NS
RH (mm) 2-5 (p = 0.013)', 2-6 (p = 0.006), 2-8 (p = 0.048), 3-5 (p = 0.025)', 3-6 (p = 0.014), 4-5 (p = 0.007),,
4-6 (p = 0.003), 4-7 (p = 0.029)', 4-8 (p = 0.027)'
RW (mm) 3-5 (p = 0.010),, 3-6 (p = 0.011)', 3-7 (p = 0.012), 3-8 (p = 0.008), 4-5 (p = 0.019)', 4-6 (p = 0.020),
4-7 (p = 0.022), 4-8 (p = 0.015)'
MH (mm) 1-5 (p = 0.028),1-6 (p = 0.045)', 2-5 (p = 0.012)', 2-6 (p = 0.020)', 2-7 (p = 0.039),, 3-5 (p = 0.004)',

3-6 (p = 0.007),, 3-7 (p = 0.013)', 4-5 (p < 0.001), 4-6 (p < 0.001), 4-7 (p < 0.001)', 5-8 (p = 0.005)',
6-8 (p = 0.009), 7-8 (p = 0.019)'
GO (°) NS
Li (mm) NS

Group 1, male left side; Group 2, male right side; Group 3, male deviated side; Group 4, male non-deviated side;

Group 5, female left side; Group 6, female right side; Group 7, female deviated side; Group 8, female non-deviated side
‘Significant difference between groups (p<0.05, ANOVA, LSD test)

“Significant difference between groups (p<0.05, Kruskal Wallis H test)

NS, No significant group differences at .05 level

The correlation of the temporomandibular height of the skeletal Class Il symmetry showed a high
joint and mandibular measurements in skeletal Class Il correlation with the ramus width (p = 0.798) and height
symmetry revealed that the lingula position was highly (p = 0.740). (Table 5).
correlated with the ramus height (r = .743). The mandibular

Table 5 Correlation of the TMJ and mandibular measurements of Skeletal Class lll symmetry patients

Measurement RH MH Li SS AS PS

ML (mm) 216 226" -.186° 081" 211" 040
AP (mm) 303¢ 279" 1367 175" -017 269
CoH (mm) -.158" 418 -.453" -521" 319 075"
CoA (°) 026" .076' 372 -.054" 002! -.089*
Cor (°) -.196' -47s! -.038" 377 -.158 291"
Sag (°) -.243 -175" 555" 305" -.039" 135"
SS (mm) .288" .054" 139" 1! 179" .189"
AS (mm) 024" 367" 287" 179" 1! 210"
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Table 5 Correlation of the TMJ and mandibular measurements of Skeletal Class lll symmetry patients (cont.)

Measurement RH MH Li SS AS PS

PS (mm) -.198° 134" .320° .189 210t 1"

AFI (°) 289" 299" 249" 324" 255" -224"
PFI (°) 036" -071° 602" .050° 174 -281*
FD (mm) 555 581" 337° 029" 174" -.258*
CH (mm) 064 -031" 558" .006' -.283 -013*
CW (mm) 541" 548 158" 148 287" -130"
RH (mm) 1 740" 743" .288" 024" -.198*
RW (mm) a1t 798" 639° 010" 465" -081"
MH (mm) 740" 1t 041 .054" 367 -134"
GO (°) -315° 475" -.086" -.032" -292 -038"
Li (mm) 743" 041" 1* 139 287" 320

The positive value is positive correlation; The negative value is a negative correlation

*Pearson correlation; ‘Spearman correlation

Discussion

This study compared the TMJ and mandible
dimensions and angles between skeletal Class lIl patients
with skeletal symmetry and asymmetry using CBCT.
The intra-examiner and inter-examiner reliabilities were
good-excellent in all parameters, indicating that the
measurements were reliable. To explain the cause of the
skeletal asymmetry, genetic factors play an important
role. The expression of genes, such as NFATC1, SOX5,
NBAS, and TCF7L1, was found to be associated with
facial asymmetry phenotypes." From an epidemiological
perspective, patients with Skeletal Class lIl often exhibit
greater skeletal asymmetry compared with those with
Skeletal Class | or Class IIl."* The incidence of Class Il
malocclusion was higher in an Asian population compared
with a Caucasian population and an African population.*'®

Focusing on the measurements, the comparison
of the mediolateral condylar width across the different
groups revealed that the mediolateral condylar width
of the male non-deviated side was significantly higher
compared with other groups, which coincides with a Tai-
wanese study.'” Moreover, the anteroposterior condylar
width was similar to the mediolateral condylar width.
These findings suggested that the non-deviated side of
the condylar head of males with skeletal Class Ill was

the largest. However, a Turkish study found that there

was no relationship between condylar shape and sex."
The coronal condylar angle of the male deviated side
was significantly lower compared with the female left
side. However, a Chinese study found no significant
difference in coronal condylar shape between sexes.”

In the present study, there was no significant
difference between groups in the anterior space, posterior
space, and superior joint space, which corresponded
with study of Taiwanese skeletal Class Ill patients."’

A study of the joint spaces in Egyptian patients
found that skeletal Class Ill had a significantly lower
superior joint space compared with skeletal Class | and
Class |12 The condylar axis in our study showed no significant
difference, which agrees with a Korean study.” However,
the Taiwanese study found that the condylar axis of the
non-deviated side was significantly higher compared with
the symmetrical patients.'” The ramus width in females
was significantly lower compared with the male deviated
and non-deviated sides, which corresponded with an Indian
study, which reported that the ramus width was larger
in males compared with females.” It was found that
the ramus height of the male non-deviated side was
significantly higher compared with the female groups.
The ramus height in a Korean study aligned with our

findings that the ramus height on the non-deviated side of
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skeletal Class lll asymmetric patients was higher compared
with the deviated side.”" This finding was similar to the
Turkish study, which found that ramus height in males
was higher than females.” In this investigation, a decrease
in mandibular height in females without asymmetry
compared with males was observed. This finding aligned
with a previous study conducted on adult Egyptians that
found a significant difference between sexes, indicating
that ramus height in males was higher compared with
females.” In a Korean adult female skeletal Class |
report, there was a significantly shorter ramus height on
the deviated side compared with the non-deviated side.”
The condylar height from a Korean study showed that the
condylar height was higher on the non-deviated side
compared with the deviated side. Moreover, the condylar
height between the left and right sides of skeletal Class |
was significantly different was reported.”' However, our
study found no significant differences.

The results demonstrated that the correlation
between the ramus height and lingula position in skeletal
Class Il symmetry patients was strong (r =.743), indicating
a relationship between the lingula vertical position and
the ramus height. The joint space analysis results were
similar to a previous study that found there was no
correlation between the anterior, superior, and posterior
joint spaces in Chinese skeletal Class 1. The present
study provides reference data for evaluating the tempo-
romandibular area and characteristics of the mandible
in skeletal Class lll patients. The skeletal morphology in
Class Il symmetry and asymmetry patients can be used
for orthodontics-orthognathic surgery treatment planning
and evaluating surgical outcomes. The limitation of the
TMJ study using CBCT was the articular disc in case that
the CBCT could not evaluate the soft tissue precisely as
the MRI could. The further study should be performed
using MRI and CBCT to evaluate the bony structures

and the articular disc.

Conclusions

Comparing the TMJ and mandible of Thai skeletal

Class Il patients with symmetry and asymmetry revealed

that the male non-deviated side exhibited the greatest
mediolateral and anteroposterior condylar width, as well as
the ramus height and the mandibular height. Thai skeletal
Class Il symmetry patients demonstrated a significant
correlation between the lingula position and the ramus
height, as well as between the mandibular height and
the ramus height and between the mandibular height
and the ramus width. This information can be useful
to create the diagnostic criteria for TMJ and mandible
dimensions among Thai skeletal Class Ill patients. The
variability in TMJ and mandibular dimensions found in
this study may be clinically important in orthodontic

treatment planning and orthognathic surgery.
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