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Abstract

Facial Analysis of Patients with Skeletal Malocclusion
Using a Facial 'Phi' Mask

Hong-Seok Kim, Young-Min Heo, Jong-Rak Hong, Chang-Soo Kim, Jun-Young Paeng

Department of Oral and Maxillofacial Surgery, Samsung Medical Center, Sungkyunkwan University School of Medicine

Purpose: The golden ratio has been used for a long time to objectify and quantify 'beauty'. Dr. Marqurardt claims that
the golden ratio can be applied in the maxillofacial field as well. The purpose of this study was to evaluate the diagnostic
significance of using a facial 'phi' mask for analyzing Korean faces with characteristics of Class I, II, and III malocclusion,
Methods: We studied twenty five Korean celebrities' frontal facial photos (10 males, 15 females) and 90 malocclusion patients
frontal facial photos (30 patients in each malocclusion classification: Class I, Class II, and Class III), Patients who received

!

orthodontic treatment at Samsung Medical Center were selected for this study. After superimposition of the selected facial
photo and facial 'phi' mask using Adobe Photoshop CS3, the ratio of the entire facial area, mid facial area, lower facial
area and horizontal and vertical lengths were measured.

Results: The facial ratio in photos of Korean faces showed larger vertical and horizontal ratios than the facial 'phi' mask
with golden ratio, regardless of skeletal malocclusion (entire face: 115%, lower face: 125% larger than the mask). The results
of the frontal photos of Class I, II, and TII malocclusion patients using facial 'phi' mask showed that the vertical length
and frontal face area was more significantly influenced by the area of the lower face than the midface. This means that
the lower face has larger proportions in the facial areas,

Conclusion: The ratio of facial 'phi' mask is matched with the ideal facial appearance that the contemporary Korean general
public is seeking, Thus, the facial 'phi' mask may be a convenient tool for esthetic analysis of Korean faces, Reducing the
area of the lower face is esthetically more desirable for almost all Korean people when planning orthognathic surgery.
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Fig. 1. Facial 'phi' mask. (A) Female
© MBA-Male RF mask mask. (B) Male mask.
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Fig. 2. Patient’s clinical frontal photo superimposed in facial 'phi' mask.

g =72 ARRE F Al diF S-S Al £
T =S YelitEs 174188 374198, Hit 24,164
At o SkAp M Al AlgE QPHR vl L A<l oA
718 e AlLfsior, b AlS Al ER typed]] wpE
Z}olE Zo]7] 3le] bizygomatic width/interpupilary width
5 Z7ste] B2 At TN el o= 95% od
A= s, S vl&o] 23450 2 SR AT

2, 54 9

FEAF 22 T73(Adobe Photoshop CS3, Eaton, San Jose,
CA, US)& 0]83}¢] facial 'phi' maske] €]Fg] Avk Y7)1
HhS FrEo R & F, Feh AJele] facial 'phi' maskE i
o] ARl HAA 31}, facial 'phi' maskE F3H, 43
7he] Folah H &S $403 A, 1S 2 YUspl ofsst
of thge] w Aol M5t facial 'phi' maske] FE]
FHde AR S, B2 Uk oFIE AR S,
Jeja vk} Y s dshs T, o] 34E tde] ARet
QA o Wl APA7} Aol A facial 'phi
maskE RPIAIE g8 facial 'phi' maskE 732} 2-83150ck
(Fig. 1).

D Qke 34

A
2 22 55 A3IIThFig. 3).
Measurement

Facial area
Mid facial area

Lower facial area

Fig. 3. Facial measurement: reference line and area.
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Table 1. Analysis of frontal photography of Korean celebrity with attractive face with facial 'phi' mask

Male (N=10) Female (N=15)
Measurement Sig.
Mean (SD) Mean (SD)
Face/'phi' mask (area) 1.026+0.022 1.040+0.031 NS
Face/'phi' mask (midface area) 0.998+0.027 1.038+0.061 0.025
Face/'phi' mask (lower face area) 1.058+0.024 1.042+0.061 NS
Face/'phi' mask (pupil-menton distance) 1.004+0.029 1.026+0.020 NS
Bizygomatic/interpupilary width 2.124+0.027 2.132+0.032 NS

Mann-Whitney U test.
N=25, Males: 10, Females: 15.
Sig., significant; NS, not statistically significant.
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Table 2. Pt. face/'phi' mask ratio of Class I, II, Il malocclusion groups
Class | (N=30) Class Il (N=30) Class Il (N=30)
Measurement Sig.
Mean (SD) Mean (SD) Mean (SD)

Pt. face/'phi' mask (area) 1.152+0.066 1.127+0.082 1.186+0.061 0.014
Pt. face/'phi' mask (midface area) 1.067+0.080 1.051+0.102 1.096+0.082 NS
Pt. face/'phi' mask (lower face area) 1.251+0.097 1.218+0.103 1.292+0.099 0.035
Pt. face/'phi' mask (pupil-menton distance) 1.045+0.046 1.038+0.054 1.089+0.037 0.00
Bizygomatic/interpupilary width 2.264+0.047 2.231+£0.062 2.244+0.047 NS

One-way ANOVA.
Pt., patient; Sig., significant; NS, not statistically significant.

Table 3. Comparison of Pt. face/'phi' mask ratio between patients with attractive face and patients with non-attractive face who selected

in class | group

Pt. with attractive face (N=10)

Pt. with non-attractive face (N=10)

Measurement Sig.
Mean (SD) Mean (SD)
Pt. face/'phi' mask (area) 1.142+0.080 1.222+0.095 0.105
Pt. face/'phi' mask (midface area) 1.071+0.089 1.100+0.091 0.631
Pt. face/'phi' mask (lower face area) 1.224+0.089 1.369+0.135 0.011
Pt. face/'phi' mask (pupil-menton distance) 1.047+0.047 1.067+0.063 0.393
Mann-Whitney U test.
Pt., patient; Sig., significant; NS, not statistically significant.
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Table 4. Correlation analysis of lower face area

Pt. face/'phi' mask (lower face area), R (P value)

Measurement
Class | Class Il Class I
Pt. Face/'phi' mask (midface area) 0.613 (0.418) 0.255 (0.209) 0.078 (0.712)
Pt. Face/'phi' mask (pupil-menton distance) 0.502 (0.008) 0.446 (0.022) 0.471 (0.017)

Pt. Face/'phi' mask (Sn-Me distance)
Bizygomatic/interpupilary width

0.424 (0.028)
0.554 (0.003)

0.240 (0.248)
0.442 (0.024)

0.604 (0.002)
0.463 (0.020)

Pearson's correlation coefficient.
Pt., patient; NS, not statistically significant.
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