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[Abstract] Objective To study the effect of anterior traction on the temporomandibular joint in adolescent patients
with skeletal Class Il malocclusion. Methods Twenty-nine patients with early permanent dentition with skeletal class
Il malocclusions were measured by cephalometry and a coordinate system before and after maxillary protraction. The
correlation between dentofacial structures and the temporomandibular joint was analyzed. Results  After maxillary pro-

traction, cephalometric measurements showed that the dentofacial structure changed significantly; ANB increased by
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3.97° £ 2.32° (P <0.001); U1-SN increased by 4.97° + 5.51° (P <0.001); L1-MP decreased by 1.26° + 1.41° (P =
0.008); and MP-SN increased by 1.02° + 3.90° (P = 0.003). The coordinate system measurement showed that the S-Fpx
was decreased by 0.16 £ 1.52 mm (P = 0.041), the S-Ciy distance was significantly decreased by 0.09 + 2.03 mm (P =
0.028), and there was no significant change in the temporomandibular joint spaces (A, P, and C) (P > 0.05). Correlation
analysis showed a moderate negative correlation between the posterior margin of the temporomandibular joint fossa and
UIL-SN (r = =0.427, P = 0.042). There was a moderate positive correlation between the leading edge of the condyle and
ANB (r = 0.425, P = 0.043); there was no correlation between the joint space and dentofacial changes. Conclusion Af-

ter treatment with maxillary protraction for adolescent skeletal class Il malocclusion, maxillary protraction had some ef-

fect on changes in the temporomandibular joint fossa and condyle and had no effect on the joint space.

[Key words] early permanent dentition; adolescents;

skeletal class Il malocclusion;  temporomandibular
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a: cephalometry of craniofacial and dental land-
marks and temporomandibular joint landmarks; b:

measurement of glenoid fossa and condyle items on

X axis, measure the distance from S to Ae, Fs, Fp,
T4, Co, Ci on X-axis respectively; ¢: measurement
of glenoid fossa and condyle items on Y axis, mea-
sure the distance from S to Ae, Fs, Fp, T4, Co, Ci
on Y -axis respectively. N: nasion; S: sella; P: pori-
on; O: orbitale; A: subspinale; B: supramental; Gn:
gnathion; Go: gonion; Ae: fossa anterior; Fs: fossa
summit; Fp: fossa posterior; Co: condyle superior;

T4: condyle tangent ; Ci: condyle anteriors

Figure I Landmark and measurement method of craniofacial
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L: horizontal line; L1: parallel to the horizontal line tangent to L and the upper edge of the articular
fossa; 1.2: the vertical line perpendicular to L1 through the tangent point of the upper edge of the ar-
ticular fossa; L3: tangent line passing through the tangent point of the upper edge of the articular fos-
sa and the tangent point of the front edge of the condyle; L4: tangent line passing through the tangent
point of the upper edge of the joint fossa and the tangent point of the posterior edge of the condyle; O:
intersection of L line (horizontal line) and L2 line (vertical line); a: the tangent point between L3 line
and the front edge of condyle; b: The tangent point between L4 line and the posterior edge of condyle;

A: distance of anterior joint space; P: distance of posterior joint space; C: distance of superior joint

Figure 2 Measurement items of temporomandibular joint space

2 T AR [a) Bt ) i

22 BHRWMEMTMLT AL

T B W AL bR R AR PR AR < AE Xl b OO
5 5 2% s Fp B S s R 5 (S-Fpx ) & AR /b
(0.16 + 1.52)mm(P = 0.041) , BIFT 518514 5 X
BT E S IO SUE AR S R AT
FEY fh b, ST e A B T B A U (P> 0.05) , B
IR R EE K A VA v S A G L Gl

PR 2 1 A bR R AR PR S S - AE Xl 1, Uik
R Ci(P=0333), L4 Co(P=0405) )
JE % 15 T4(P = 0.225) v B U8 #4100 8 & T 22 5
Ui BT 22 518006 J5 R 8 A0 B T T ) A% 3l ek
o TEY R E L BRREF &S T4, E4 s CONLE
MCAR I TE b 2 R 2 e UK ST S M B (RIS A
B Ci g 7EY il (9 BE 25, S-Ciy) B 5080/ (0.09 =
2.03)mm (P = 0.028) , i B 7E 3 5 7 m) b, §i 22 5]
HRIR e Bk T g T R, BR824 &
Je G RN BTG 2 AU

T A0 G ) B ) AR A B AR AR AR R G
I TE] B2 (A) A 3 (P = 0.358) , &35 _E ] Bt (P)



b

Als&mBAE 202246 108 %$30% F10H
Journal of Prevention and Treatment for Stomatological Diseases, Oct. 2022, Vol.30 No.10 http://www.kqjbfz.com + 721 -

R1OETE TGS DI A

Table 1 ~ Comparison of measurements before and after maxillary protraction treatment xxs
Pre—treatment Post—treatment Changes 3 P
SNA/® 79.98 + 4.02 83.55 +£3.78 3.57 +2.62 4.064 <0.001
SNB/° 81.52 + 3.69 81.38 £ 3.90 -0.14 £ 2.55 -0.404 0.689
ANB/° -1.74 £ 1.73 223 +1.34 3.97 +2.32 3.795 <0.001
U1-SN/° 110.78 + 6.01 115.57 +7.83 497 +5.51 4.369 <0.001
L1-MP/° 79.12 + 15.21 77.86 + 4.33 -1.26 + 1.41 -0.736 0.008
MP-SN/° 38.79 = 6.18 39.81 £ 5.94 1.02 = 3.90 1.269 0.003
FH-MP/° 32.55 = 6.07 33.33 + 6.04 -0.78 + 3.90 -1.521 0.139
S-Aex/mm 1.66 + 2.89 1.72 +2.96 0.06 + 1.51 0.158 0.471
S-Fsx/mm 13.04 +£2.98 13.22 + 2.90 0.19 + 1.55 0.914 0.294
S-Fpx/mm 18.47 + 2.87 18.41 £ 2.93 -0.16 £ 1.52 -1.106 0.041
S-Aey/mm 23.86 + 3.18 23.75 + 3.03 -0.08 +3.18 -1.028 0.289
S-Fsy/mm 24.62 = 3.25 24.44 + 3.03 -0.19 + 3.19 -0.208 0.095
S-Fpy/mm 24.14 =+ 3.31 2421 +2.54 0.08 +2.93 0.278 0.128
S-Tyx/mm 15.51 +3.19 15.69 + 3.29 0.18 + 1.49 0.136 0.333
S-Cox/mm 14.01 +3.22 13.99 + 3.67 -0.02 + 1.67 -0.355 0.405
S-Cix/mm 5.76 + 2.86 577 +2.88 0.01 + 1.58 0.990 0.225
S-Tay/mm 28.65 + 3.14 28.89 + 3.25 0.24 +2.90 -1.809 0.377
S-Coy/mm 24.09 = 3.42 24.67 + 3.66 0.58 +2.98 0.158 0.150
S-Ciy/mm 26.76 = 2.74 27.67 +2.68 -0.09 + 2.03 -0.914 0.028
A/mm 2.78 +0.70 2.83 +0.79 0.04 + 0.86 0.0659 0.358
P/mm 3.83 +0.96 3.56 = 0.86 -0.28 + 1.22 -0.895 0.120
C/mm 3.70 + 1.02 3.69 + 0.94 -0.03 + 1.41 -0.127 0.496

SNA: sella-nasion-subspinale angle; SNB: sella-nasion-supramental angle; ANB: subspinale -nasion-supramental angle; U1-SN: upper incisor and sella-

nasion line angle; L1-MP: lower incisor and gonion-gnathion line angle; MP-SN: gonion-gnathion line and sella-nasion line angle GoGn; FH-MP: orbitale -

porion line and gonion-gnathion line angle; S-Aex: sella to Ae distance on the X-axis; S-Fsx: sella to Fs distance on the X-axis; S-Fpx: sella to Fp dis-

tance on the X-axis; S-T4x: sella to T4 distance on the X-axis; S-Cox: sella to Co distance on the X-axis; S-Cix: sella to Ci distance on the X-axis; S-Aey:

sella to Ae distance on the Y-axis; S-Fsy: sella to Fs distance on the Y-axis; S-Fpy: sella to Fp distance on the Y-axis; S-T4y: sella to T4 distance on the

Y-axis; S-Coy: sella to Co distance on the Y-axis; S-Ciy: sella to Ci distance on the Y-axis; A: distance of anterior joint space; P: distance of posterior

joint space; C: distance of superior joint space
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Table 2 Correlation analysis between cephalometry measurements and temporomandibular joint measurements (r value)

S-Aex S-Fsx S-Fpx S-T4x S-Cox S-Cix S-Aey

S-Fsy S-Fpy  S-T4y S-Coy S-Ciy A P C

SNA -0.510° -0.315 -0438 -0420° -0.347 -0.453" -0.055
SNB -0.6337 -0451" -0.537" -0.543" -0445" -0.507" -0.194
ANB 0.217 0.222 0.153 0.203 0.178 0.083  0.239
UI-SN  -0372  -0.334 -0427° -0.389 -0.280 -0412  0.147
L1-MP 0.324 0.131  0.239 0.284 0.169 0.206 -0.116
MP-SN  0.077 0211 0.162 0.120 0.157 0.131  0.489°
FH-MP  -0.176 0.110 -0.053 -0.078 -0.009 -0.040  0.524'

0.243 0246  0.283 0.166  0.020 -0.067 0.098  0.077
0.147  -0.010  0.167  0.032 -0.198 -0.010 0.034  0.056
0215 05497 0250 0.283 0.425" -0.096  0.160  0.085
0.411 0.231  0.265 0.308 0.007 -0.274  0.082 -0.055
-0.163  0.098 -0.210 -0.030  0.139  0.024 -0.037 -0.123
0.419° 0341  0446° 0373 0368  0.047 0.114  0.178
0.610"  0.474* 0.6357 0.529" 0424° 0.043 0251 0.249

#: P <0.05; #*: P <0.01; SNA: sella-nasion-subspinale angle; SNB: sella-nasion-supramental angle; ANB: subspinale -nasion-supramental angle; U1-SN:

upper incisor and sella-nasion line angle; L1-MP: lower incisor and gonion-gnathion line angle; MP-SN: gonion-gnathion line and sella-nasion line angle

GoGn; FH-MP: orbitale -porion line and gonion-gnathion line angle; S-Aex: sella to Ae distance on the X-axis; S-Fsx: sella to F's distance on the X-axis; S

-Fpx: sella to Fp distance on the X-axis; S-T4x: sella to T4 distance on the X-axis; S-Cox: sella to Co distance on the X-axis; S-Cix: sella to Ci distance

on the X-axis; S-Aey: sella to Ae distance on the Y-axis; S-Fsy: sella to Fs distance on the Y-axis; S-Fpy: sella to Fp distance on the Y-axis; S-T4y: sella

to T4 distance on the Y-axis; S-Coy: sella to Co distance on the Y-axis; S-Ciy: sella to Ci distance on the Y-axis; A: distance of anterior joint space; P:

distance of posterior joint space; C: distance of superior joint space
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