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[Abstract] Objective To explore the ideal sagittal position of the lower third of the face in high-angle patients with

different forehead forms and to provide a reference for clinical treatment. Methods Informed consent and portrait au-
thorization were obtained from all patients, and the study passed the ethical review of the unit. We categorized forehead
forms into four types: straight, rounded, type I angular (angled at the middle third of the forehead) and type II angular
(angled at the upper third of the forehead). Profiles of high-angle patients with different forehead forms were collected.
The initial position was when the facial axis point (FA point) was positioned at the goal anterior-limit line (GALL). After

being silhouetted, the lower third of the face was moved forward and backward by 1 mm, 2 mm, 3 mm, and 4 mm each,
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plus the initial silhouetted picture, to obtain 9 images for each patient. A survey was created with these lateral profile
silhouettes, and the silhouette images were ranked by 30 orthodontists and 30 laypersons. Results There were signifi-
cant differences in profile scores at different movement distances of the lower third of the face among high-angle pa-
tients with different forehead shapes (P < 0.05). Overall, high-angle patients with straight or type II angular foreheads
had higher scores when the lower third of the face did not move. For high-angle patients with a rounded forehead, ortho-
dontists and laypersons gave the highest scores when the lower third of the face was moved backward by 2 mm and 4
mm, respectively. For high-angle patients with a type I angular forehead, orthodontists thought the scores of backward
movement of 4 mm were the highest, and laypersons thought the scores of backward movement of 3 mm were the high-
est. No significant difference was found in scores between orthodontists and laypersons (P > 0.05). Conclusion The
forehead forms and the sagittal position of the lower third of the face will affect the face’s profile aesthetics. Patients
with straight and type Il angular foreheads has the best profile when the FA point is located on the GALL line. For pa-

tients with rounded and type I angular foreheads, a posterior location of the lower third of the face is more desirable

than the initial position.
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FFA: the forehead’ s facial - axial point; FA: facial axis point;
GALL: goal anterior-limit line
Figure 1 Landmarks on the frontal profile of orthodontic

patients
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a: straight forehead; b: rounded fore-
head; c: type I angular forehead (angled
at the middle third of the forehead); d:
type Il angular forehead (angled on the
upper third of the forehead)

Figure 2 Profile photos of differ-
ent forms of the forehead
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+4: forward movement of 4 mm of the lower
third of the face; +3: forward movement of 3
mm; +2: forward movement of 2 mm; +1: for-
ward movement of 1 mm; 0: no movement; — 1:
backward movement of 1 mm; —2: backward
movement of 2 mm; —3: backward movement
of 3 mm; —4: backward movement of 4 mm
Figure 3 Images of a high - angle pa-
tient with a rounded forehead in which
the lower face is altered with linear
movement anteriorly and posteriorly
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Table 1 = Test-retest reliability of the Likert-type rating scale

Total scale Straight Rounded Type | angular forehead Type I angular forehead
Correlation coefficient 0.846 0.810 0.808 0.818 0.754
P <0.001 <0.001 <0.001 <0.001 0.001
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Table 2 Proportion of forehead forms in orthodontic patients

Forehead forms Number Percent
Straight 69 23.0%
Rounded 8 2.7%
Type I angular forehead 110 36.7%
Type Il angular forehead 113 37.7%
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Table 3 Likert-type scores of profiles for anteroposterior position changes of the lower third of the face in high-angle

patients with different forehead forms xEs
Forehead F-test for repeated measures Forehead F-test for repeated measures
e Distance/mm Professional ~ Laypersons v » Pt 7| | foms Distance/mm Professional ~ Laypersons - p Partal 7

+4 203113 233+135 + 203+ 1.10 24721.28
+3 283126 310+ 145 +3 237122 3.13:146
+2 320106 350+1.33 +2 260122 350+ 1.64
+1 340152 363+133 +] 280+ 119 320+ 124
Straight 0 387+155 400+ 1.51 Rounded 0 290132 340+£135
-1 383+£1.68 343+148 -1 330149 4.07+153
-2 323+£133 310+ 140 -2 387+ 153 347+150
-3 373+£139 390+ 135 -3 343138 3.63:152
-4 383+£1.60 377+133 -4 3.67+ 147 413+1.80

Group main effect 0.008 0928  <0.001 Group main effect 2857 0.096 0911

Movement main effect 11050 <0.001 0.160 Movement main effect 15748 <0001 0214

Group * Movement 0.825 0581 0.014 Group * Movement 2118 0.051 0.035

Forehead F-test for repeated measures Forehead F-test for repeated measures

e Distance/mm Professional ~ Laypersons F » bt 7| | forms Distance/mm Professional  Laypersons - ’ Patal 7

+4 147063 2.03+1.07 + 177+086  2.67+0.94
+3 1.97+£1.00 223119 +3 213+107 207094
+2 203089 267+L18 +2 253+125 293+134
Type | +1 267121 293+1.23 Type Il +] 263+125 257+143
angular 0 363+ 152 3.60=x138 angular 0 277+125 300+ L11
forehead -1 373134 337+127 forehead -1 237150 3.07+126
-2 353131 353+1.38 -2 270+ 115 2.90 + 1.09
-3 357+125 410149 -3 237110 320138
-4 400+ 139 383+151 -4 250+ 131 2,66+ 1.10

Group main effect 0.652 0423 0011 Group main effect 1561 0217 0.026

Movement main effect 47335 <0001 0449 Movement main effect 9.763  <0.001  0.144

Group * Movement 2207 0041 0.037 Group * Movement 2213 0.054 0.035

+4: forward movement of 4 mm of the lower third of the face; +3: forward movement of 3 mm; +2: forward movement of 2 mm; +1: forward movement of

Imm; 0: without movement; —1: backward movement of 1 mm; —2: ba ckward movement of 2 mm; —3: backward movement of 3 mm; —4: backward

movement of 4 mm
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