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Abstract

Cephalometric Evaluation of the Midfacial Soft Tissue Changes on Smiling

Kang-Yong Cheon"?, Dong-Whan Shinl’zz Won-Bae Chun', Soo-Ho Kim’, Eu-Gene Kim’, Hyong-Wook Park’,
Jin-Yong Cho"”, Jun-Yong Yun?, Mi-Hyun Seo’, Won-Deok Lee’, Je-Duck Suh®, Ho Lee'”

'Department of Oral and Maxillofacial Surgery, Section of Dentistry, SMG-SNU Boramae Medical Center,
*Department of Oral and Maxillofacial Surgery, School of Dentistry, Seoul National University,
*Department of Oral and Maxillofacial Surgery, School of Dentistry, Chonnam National University

Purpose: The aim of this study is to compare the soft tissue changes of the midfacial area at the repose position and
the natural smiling position for the improvement of evaluation and planning in the orthognathic surgery.

Methods: The total of 30 subjects, 15 male and 15 female, were included in this study. The metal point landmarks were
placed at the cheek, orbital rim, subpupil, and nasal base. The movements of the landmarks were evaluated at the repose
position and smiling position in the lateral and posteroanterior cephalograms. Paired t test and correlation analysis were
used for the evaluation of the soft tissue changes statistically.

Results: In the lateral cephalograms, the cheek point (4.49 mm in female, 4.87 mm in male) showed the most distant
movement, All points presented significant movements, except the orbital rim and nasal base point in male, Cheek point
presented significant positive correlation between the horizontal and vertical change in male, Subpupil point presented significant
positive correlation between horizontal and vertical change in both male and female. In the posteroanterior cephalograms,
the nasal base point (5,41 mm in female, 6,30 mm in male) showed the most distant movement, Subpupil point and nasal
base point presented significant movements in both female and male. Nasal base point presented significant negative correlation
between the horizontal and vertical change in both male and female, In the lateral and posteroanterior cephalograms, the
positional changes of all points presented significant positive correlation with each other in both female and male.
Conclusion: The cheek point in the sagittal view and the nasal base point in the frontal view showed the most distant
movement on smile. In the sagittal view, the subpupil point and cheek point moved anteriorsuperiorly on smile. In the
frontal view, the nasal base points moved laterosuperiorly on smile, In both the sagittal and frontal view, the positional
changes of all point were highly correlated to each other, These results may be used in the soft tissue references for the
treatment planning of the dentofacial deformity patients.
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Fig. 1. Metal point landmarks[6]. OR, orbital rim; CP, cheek prom-
inence; SP, subpupil; NB, nasal base.
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Table 1. Changes of the metal point landmarks in the lateral
cephalogram

Coefficient of

Landmark Mean (SD) variation (%) P value
OR (h) f 0.58 (0.61) 105.17 <0.01
m -0.22 (0.89) -404.09 >0.05
CP (h) f 1.78 (0.79) 44.38 <0.01
m 1.07 (1.25) 117.20 <0.01
SP (h) f 2.14 (0.70) 32.80 <0.01
m 1.38 (0.90) 65.37 <0.01
NB (h) f -0.64 (0.79) -123.75 <0.01
m -0.68 (1.29) -189.56 >0.05
OR (v) f 2.88 (0.95) 32.95 <0.01
m 3.25 (1.82) 56.19 <0.01
CP (v f 4.06 (1.06) 26.08 <0.01
m 4.64 (2.69) 58.03 <0.01
SP (v) f 3.44 (0.98) 28.34 <0.01
m 3.79 2.11) 55.55 <0.01
NB (v) f 4.20 (1.53) 36.33 <0.01
m 4.46 (2.51) 56.13 <0.01
OR (d) f 3.00 (0.98) 32.63 <0.01
m 3.38 (1.80) 53.21 <0.01
CP f 4.49 (1.13) 25.23 <0.01
m 4.88 (2.79) 57.08 <0.01
SP () f 4.09 (1.07) 26.09 <0.01
m 4.32 (2.42) 55.89 <0.01
NB (d) f 4.32 (1.53) 35.44 <0.01
m 4.71 (2.47) 52.44 <0.01

Values are presented as mean (SD) or %

SD, standard deviation; OR, orbital rim; h, horizontal; f, female;
m, male; CP, cheek prominence; SP, subpupil; NB, nasal base;
v, vertical; d, distance.
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Table 2. Changes of the metal point landmarks in the PA cephalogram

Coefficient of

Landmark Mean (SD) variation (%) P value
OR (h) f -0.13 (1.94) -1503.88 >0.05
m -0.02 (1.25) -5447.83 >0.05

CP (h) f -0.38 (1.08) -285.68 >0.05
m -0.69 (1.54) -225.26 >0.05

SP (h) f -1.23 (1.02) -82.90 <0.01
m -1.93 (1.16) -60.06 <0.01

NB (h) f -2.45 (1.12) -45.53 <0.01
m -3.06 (1.29) -42.03 <0.01

OR (v) f 3.36 (2.23) 66.24 <0.01
m 3.98 (2.13) 53.44 <0.01

CP(v) f 5.03 (2.42) 48.23 <0.01
m 5.41 (2.88) 53.19 <0.01

SP (v) f 4.17 (2.54) 60.95 <0.01
m 4.92 (2.53) 51.34 <0.01

NB (v) f 4.68 (2.73) 58.31 <0.01
m 5.42 (2.42) 44.64 <0.01

OR (d) f 3.90 (2.21) 56.66 <0.01
m 4.17 (2.16) 51.78 <0.01

CPd f 5.15 (2.42) 46.93 <0.01
m 5.65 (2.93) 51.84 <0.01

SP () f 4.53 (2.45) 54.02 <0.01
m 5.37 (2.62) 48.77 <0.01

NB (d) f 5.42 (2.69) 49.59 <0.01
m 6.31 (2.57) 40.80 <0.01

Values are presented as mean (SD) or %.

PA, posterior-anterior; SD, standard deviation; OR, orbital rim;
h, horizontal; f, female; m, male; CP, cheek prominence; SP,
subpupil; NB, nasal base; v, vertical; d, distance.

Table 3. Correlation between the horizontal and vertical change
of the metal point landmarks in the lateral cephalogram

Landmark Correlation coefficient P value
OR f 0.491 >0.05
m 0.093 >0.05
CcpP f 0.364 >0.05
m 0.846 <0.01
SP f 0.553 <0.05
m 0.58 <0.05
NB f -0.342 >0.05
m -0.114 >0.05

OR, orbital rim; f, female; m, male; CP, cheek prominence; SP,
subpupil; NB, nasal base.
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Table 4. Correlation between the horizontal and vertical change
of the metal point landmarks in the PA cephalogram

Table 6. Correlation between the positional change of the metal
point landmarks in the PA cephalograms

Landmark Correlation coefficient P value
OR f -0.021 >0.05
m 0.192 >0.05

Ccp f 0.017 >0.05
m -0.226 >0.05

N2 f -0.301 >0.05
m -0.458 >0.05

NB f -0.657 <0.01
m -0.648 <0.01

PA, posterior-anterior; OR, orbital rim; f, female; m, male; CP,
cheek prominence; SP, subpupil; NB, nasal base.

Table 5. Correlation between the positional change of the metal
point landmarks in the lateral cephalograms

Female Male

Correlation P value Correlation P value

coefficient coefficient
0o/C 0.742 <0.01 0.971 <0.01
0/S 0.827 <0.01 0.969 <0.01
O/N 0.734 <0.01 0.890 <0.01
C/S 0.772 <0.01 0.953 <0.01
C/N 0.560 <0.05 0.888 <0.01
S/N 0.865 <0.01 0.964 <0.01

0, orbital rim; C, cheek prominence; S, subpupil; N, nasal base.
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PA, posterior-anterior; O, orbital rim; C, cheek prominence; S,
subpupil; N, nasal base.
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