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Fig.1 Facial soft tissue acquisition and processing
A Facial 3D reconstruction; B: Secondary processing of model; C:
Facial related anatomical site markers; En: Inner canthal point; Ex:
Outer canthal point; Tra: External tragus point; Sn: Subnasal point;

Ch: Corner point.
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Fig.2 Facial region division
A: Front view; B: Side view; Note: R1: Suborbital region; R2:
Zygomatic region; R3: Zygomatic arch region; R4 Paranasal area; RS :
Upper cheek region; R6: Subzygomatic region; R7: Upper lip region;
R8: Paratangular area of upper mouth; R9: Lower buccal region; R10:
Mandibular angular region; R11: Lower lip and mental region; R12: In-

ferior corner area; R13: Temporal region
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Fig.3 Face overlap diagram
A: Face color map after overlapping; B: Facial soft tissue deviation

analysis (R10).
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Tab. 1 Comparison of BMI of patients in different periods

Group TO T1 T2 F value P value
High angle group 20.292 +0. 889 20.307 £0.908 20.338 +0.973 0.060 0.942
Average angle group 20.132 +0.938 20.169 +0.897 20.298 +0. 830 1.030 0.367
Low angle group 20. 646 +0.790 20.550 +0.721 20.580 +0. 893 0.474 0.626
F value 1.293 0.752 0.409

P value 0.286 0.478 0.667

F2 TO-TI HEERBEUER (v £5)
Tab. 2 Changes in different regions during TO — T1(x +5)

Subjects High angle group(n =43) Average angle group(n =49) Low angle group(n =45) F value P value
W(mm) —-1.954 +0.327 -1.944 +0.208 -2.192 +0.242 %% 4.112 0.024
RI(mm) -0.976 +0. 158 -1.012 £0.207 -1.017 £0.234 0.153 0.859
R2(mm) -0.883 +0.207 -0.909 +0.281 -1.057 £0.264 1.839 0.173
R3(mm) -1.016 £0.331 -0.984 +0.279 -0.925 +0.239 0.356 0.703
R4 (mm) -0.619 +0.257 -0.615 +£0.291 -0.624 +0.271 0.004 0.996
R5(mm) —-0.745 +0.233 -0.713 +0.254 -0.807 +0.222 0.592 0.558
R6(mm) -0.770 0. 196 -0.768 +0.308 -0.863 +0.261 0.590 0.559
R7 (mm) —-0.544 +0.249 -0.559 +0.222 —-0.563 +0.229 0.024 0.976
R8(mm) -1.019 £0.195 -1.083 £0.217 -1.085 +0.218 0.395 0.677
R9(mm) -0.877 +0. 162 -0.883 +0. 169 -1.012 +£0.268 1.864 0.169
R10(mm) -1.381 +£0.168 -1.334 +£0.266 -1.633 £0.220**# 7.142 0.002
RI1(mm) -0.461 +0. 161 -0.504 £0.211 —0.600 +0.253 1.473 0.242
R12(mm) -0.901 +0.223 -0.936 +0.307 -0.995 +0.276 0.397 0.675
R13(mm) -1.022 +0.274 -1.117 +0.264 —-1.320 0. 146 *# 5.607 0.007

* P <0.05 vs High angle group;*P <0. 05 vs Average angle group
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x3 TI-T2HEEXBELESR (v =)
Tab. 3 Changes in different regions during T1 - T2 (x +5)

Subjects High angle group(n =43) Average angle group(n =49) Low angle group(n =45) F value P value
W(mm) -1.273 £0.235 -1.250 +£0.175 —1.459 +0.241 "% 3.916 0.028
R1(mm) -0.660 +0.201 -0.635 +£0.303 -0.664 +0.212 0. 060 0.942
R2(mm) -0.564 +0.354 -0.631 £0.268 -0.731 £0.267 1.059 0.357
R3(mm) -0.653 £0.253 -0.629 +0.207 -0.678 £0.285 0.142 0.868
R4 (mm) -0.270 +0.311 -0.305 +0.348 -0.384 +0.321 0.421 0.660
R5 (mm) -0.399 +0.268 -0.468 0. 185 —-0.546 +0.305 1.070 0.353
R6(mm) -0.535 +0.261 -0.477 £0.302 -0.615 +0.143 1.153 0.326
R7(mm) -0.377 £0.249 -0.328 +0.201 -0.433 +0.189 0.882 0.422
R8 (mm) -0.668 +0.287 —-0.657 £0.225 -0.693 +0.258 0.077 0.926
R9 (mm) -0.637 £0.228 -0.495 +£0.220 —-0.648 +0.232 2.047 0.143
R10(mm) -0.932 +0.280 -0.936 +0.189 -1.144 +0.171 = # 4.451 0.018
R11(mm) -0.285 +0. 145 -0.259 +0.213 -0.345 £0.204 0.747 0.481
R12(mm) -0.557 £0.262 -0.594 +0.256 —-0.626 +0.260 0.228 0.797
R13(mm) -0.697 0. 147 -0.703 £0.173 -0.906 £0. 161 * # 7.438 0.002

* P <0.05 vs High angle group;*P <0. 05 vs Average angle group
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Soft tissue 3D study of facial changes in 137 adult female patients with

different vertical bone facial types before and after orthodontic treatment
Wang Zhanli'*, Han Shuang' , Wei Xiaojiao'”, Geng Rongguang'*’, Zhang Hao'"
(' Hefei Clinical Hospital of Stomatology, Anhui Medical University ,Second Dept of Orthodontice ,
Hefei Stomatological Hospital ,Hefei 230001 ; *Dept of Stomatology, Wannan Medical
College, Wuhu 241002 ;° School of Stomatology , Bengbu Medical College, Bengbu 233030)

Abstract Objective To investigate the difference of facial soft tissue changes in patients with different vertical
bone facial types after orthodontic treatment. Methods A total of 137 female patients with class I malocclusion
aged 18 to 30 years old were selected for retrospective analysis using facial soft tissue 3D model data. According to
the mandibular plane angle (FH-MP) angle, they were divided into high angle group, average angle group and low
angle group. The EinScan Pro 2X 2020 handheld high-precision 3D scanner was used to capture facial soft tissue
images of patients before treatment (TO) and at 6 months during treatment ( T1) and after treatment (T2). The
patients’ facial images were overlapped using reverse engineering software Geomagic Wrap 2021, and the differ-

ences within and between groups were statistically analyzed using SPSS 26. 0 statistical software. Results Before
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and after orthodontic treatment, the average overall facial changes in the high angle group were ( —3.25 +0.22)
mm, in the average angle group was ( —3.28 £0.30) mm, and in the average low angle group was ( —3.69 =
0.36) mm. Compared with the other two groups, the changes in the low angle group decreased more, and the
difference was statistically significant ( P <0.05). The mandibular angle area and temporal area decreased the most
in the low angle group, which were ( —=2.78 0. 18) mm and ( —2.27 +0. 35) mm, respectively, and the differ-
ence was slatistically significant compared with the other two groups (P <0.05), while there was no statistically
significant difference among the other groups (P >0.05). Conclusion The whole face and all facial regions of the
three groups had some negative changes, but the collapse in the mandibular angle area and the temporal muscle ar-
ea of the low angle group was more obvious than that of the other two groups.
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