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Cone Beam Computed Tomography Analysis of Mandibular Anatomical
Variation in a Patient with Facial Asymmetry

Seong-Won Park, Sung-Hwan Oh, Jae In Lee'

Departments Oral and Maxillofacial Surgery, 'Prosthodontics, College of Dentistry, Wonkwang University

Purpose: The study was performed to compare patients with anatomical variations in facial asymmetry with patients in
the normal range using cone-beam computed tomography (CBCT) and to take the preoperative condition into consideration
in the case of a sagittal split ramus osteotomy (SSRO).

Methods: The study was conducted on 46 adult patients composed of 2 subdivided groups, an asymmetry group (n=20)
and a symmetry group (n=20). The asymmetry group was divided between patients with hemimandibular hyperplasia (HH,
n=8) and hemimandibular elongation (HE, n=18). Using cross-sectional computed tomography images, the thickness of cancell-
eous bone in the buccal area of the mandible, thickness of buccal cortex in the buccal aspect of the mandible, thickness
of cancellous bone in the inferior aspect of the mandible, thickness of buccal cortex in the inferior aspect of the mandible,
and cross-sectional surface area of the mandible were measured.

Results: In the asymmetry group, the cross-sectional area of the mandible including the inferior alveolar nerve positioned
on the affected side was significantly different from the symmetry group. Thickness of cancelleous bone in the buccal aspect
of the mandible, thickness of cancelleous bone in the inferior aspect of the mandible, and cross-sectional surface area of
the mandible in the affected site of hemimandibular hyperplasia was significantly smaller than in the symmetry group.
Conclusion: The inferior alveolar nerve runs lower and in a more buccal direction and shows a smaller cross-sectional
surface of the mandible in the hemimandibular hyperplasia patients with asymmetry.
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Fig. 1. Right inferior alveolar nerve exposure during sagittal split
ramus osteotomy.
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Table 1. Patients distribution

Group Patient (n) Mean age (yr) Chin deviation (mm)
Asymmetry HH 8 29.1+4.23 6.3+£1.65
HE 18 22.1£3.55 4.5+1.84
Symmetry 20 28.7£11.93

HH, hemimandibular hyperplasia; HE, hemimandibular elonga-
tion.
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Fig. 3. Measuring points on body of mandible. Center of 1* molar,
center of 2" molar, anterior border of ascending ramus.
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Fig. 2. Converted image by using
Ondemand program. (A) Axial image.
(B) Cross-section image.

Buccal Lingual

Fig. 4. Measurements in the cross sectional images. (A) Thickness
of cancelleous bone in the buccal aspect of the mandible. (B)
Thickness of buccal cortex in the buccal aspect of the mandible.
(C) Thickness of cancelleous bone in the inferior aspect of the
mandible. (D) Thickness of buccal cortex in the inferior aspect
of the mandible. (E) Cross-sectional surface area of the mandible.
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Table 2. Measurements in the asymmetry and symmetry group

Symmetry side

1°" molar 2" molar Ramus
Control A 3.17+1.61 4.72+1.91 3.62+1.55
B 2.27+0.43 2.5+0.55 2.44+0.43
C 4.61+£2.06 5.44+2.55 6.31+2.91
D 3.88+0.76 3.99+£1.08 3.76+£1.08
E 355.71+£72.99 364.61+74.88 408.43+89.71
Affected side
1°" molar 2" molar Ramus
HH A 2.04+0.76* 3.1+£0.98* 3.34+1.23*
B 2.14+0.48 2.44+0.36 2.42+0.57
C 4.24+2.97* 4.5+3.02* 5.98+3.11*
D 3.2+0.44 3.34+0.48 3.34+0.19
E 314.78+53.22* 324.38+51.34* 368.62+56.91*
HE A 3.34+0.74 4.08+1.38 3.51+1.13
B 2.38+0.33 2.35+0.27 2.57+0.45
C 5.01+£1.42 6.23+1.79 7.99+2.02
D 3.41+0.96 3.39+0.51* 3.31+0.42
E 357.1£50.72 348.53+49.54 371.18+£58.94
Opposite side
1°" molar 2" molar Ramus
HH A 2.54+1.04 3.26+1.67 3.52+1.35
B 2.08+0.32 2.16x£0.24 2.56+0.21
C 4.98+2.96 5.4+3.16 7.1+£3.79
D 3.6+0.59 3.32+0.68 3.26+£0.23
E 334.52+37.99 303.24+34.84 346.1+43.9
HE A 3.1+1.16 3.95+0.89 3.62+1.31
B 2.27+0.26 2.36+0.37 2.53+0.31
C 5.4+1.01 5.79+1.29 6.93+1.79
D 3.81+0.76 3.19+0.33 3.63+0.73
E 356.42+41.15 352.04+46.26 397.91+82.2
*P<0.05.

Control, symmetry; HH, hemimandibular hyperplasia; HE, hemimandibular elongation; A, thickness of cancelleous bone in the buccal
aspect of the mandible (mm); B, thickness of buccal cortex in the buccal aspect of the mandible (mm); C, thickness of cancelleous
bone in the inferior aspect of the mandible (mm); D, thickness of buccal cortex in the inferior aspect of the mandible (mm); E,

cross-sectional surface area of the mandible (mm?).
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