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Development of Posteroanterior Cephalometric Analysis
for the Diagnosis of Facial Asymmetry
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While the need of precision diagnosis of facial asymmetry is increasing with the increase of the concern on facial esthetics, the posteroanterior
(PA) cephalometric radiographs taken with conventional technique can not afford to provide accurate and enough information due to the low
reproducibility of image and less reliability of the construction of midsagittal reference line.

For the present study, the Head Posture Aligner (HPA) was used to obtain reproducible PA radiographs and the Pupil Position Marker (PP
marker) was applied to present the pupil position on the radiographic image. In order to obtain the value of standard measurements for asymmetry
analysis and maxillo-mandibular transverse analysis, PA radiographs were taken in 60 (male 30, female 30) normal occlusion individuals. For the
asymmetry analysis, maxillary height difference, ramus length difference and ANS-Me line were measured with the reference of Cg-ANS line or
interpupillary line. For the transverse analysis, the difference between maxillary and mandibular widths was measured using Jugal point and
Antegonion point respectively. Through the statistical analysis, following results were obtained.

1. The standard measurements were obtained for asymmetry analysis and transverse analysis.

2. When Cg-ANS line is used as the reference line for asymmetry analysis, the value of standard measurements were 1.33 mm, 2.38 mm, and 1.10°in

male, 0.92 mm, 1.42 mm and 0.58° in female, for maxillary height difference, ramus length difference and menton deviation respectively.

3. When interpupillary line is used as the reference line for asymmetry analysis, the standard values were 1.47 mm, 2.03 mm, and [.50° in male,

1.12 mm, 1.52 mm and 0.92° in female for maxillary height difference, ramus length difference and menton deviation respectively.

4. Maxillo-madibular differential for the transverse analysis showed 25.17 mm for male, 24.23 mm for female and 24.70+4.25 mm for all subjects.

5. Maxillo-mandibular differential did not show significant sex difference whereas the measurements of male subjects presented greater

tendency than the measurements of female subjects in case of asymmetry analysis.

The results of the present study suggest that precision diagnosis of facial asymmetry is

possible with the use of HPA and PP marker in PA cephalometric radiography.

Key words : facial asymmetry, Head Posture Aligner, interpupillary line, posteroanterior cephalometry, Pupil Position Marker
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Fig.-1. Head Posture Aligner(A) and Pupil Position Marker(B) used in this study.
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Center of the projection of the
perpendicular lamina of the ethmoid

ANS (Anterior nasal spine)
Tip of anferior nasal spine just below the
nasal cavity and above the hard palate

J (Jugal process)
The point on the jugal process of the
maxilla at a crossing with the tuberosity of
the maxilla
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Fig. 4. Linear and angular measurements used in asymmetry analysis. A, With the reference of anatomic
reference line; B, Interpupillary line. 1, Maxillary height difference; 2, Ramus length difference; 3, ANS-
Menton angle.
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Fig. 5. Linear measurements used in transverse
analysis. 1, Maxillary width (J to J): 2,
Mandibular width (Ag to Ag): Maxillo-
mandibular differential is defined as the
difference of mandibular width and maxillary
width.
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Table 2. Mean and standard deviation of the measurements for asymmetry
analysis and comparison between male and female subjects

Moe (1=3) Female (n=%)  Toldl
Ve 0 Men D Men 5 dfeene

Anatomic reference line
Maxilary height diference (mm) | 133 109 092 079 113 09 NS
Ramus length difference (mm) 238 207 142 121 190 172 0030
ANS-Me {deg) 110 087 05 0% 08 077 0008"

Interpupiliary fine
Maxilary height dference {mm)| 147 084 102 101 128 098 NS
Ramus fength difference (mm) 203 200 152 123 178 167 NS
ANS-Me {deg) 150 102 092 097 12b 103 0.026°

*0<0.05, *p<0.01.

Table 3. Mean and standard deviation of the measurements for transverse
analysis and comparison between male and female subjects (mm)

- Male (n=2) Female (n=%)  Total e

Mo O e D Mem ) dfee
Maxillary width 7248 376 6947 283 7098 364 000"
Mandibular width 9798 563 9335 451 9567 557 Qu0°
Maxllo-mandibular differential 12517 440 2423 412 2470 425 NS
*p<0.01.
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