Tablestable1:descriptions and definitions
cephalometric parameters
S
Sella, the midpoint of the cavity of sella turcica
N
Nasion, the anterior point of the intersection between the nasal 
and frontal bones
A
the innermost point on the contour of the premaxilla between anterior nasal spine and the incisor tooth
B
the innermost point on the contour of the mandible 
between the incisor tooth and the bony chin
Po
 porion, the midpoint of the upper contour of the external auditory canal (anatomic porion)
Or
orbitale, the lowest point on the inferior margin of the orbit
Pog
pogonion, the most anterior point on the contour of the chin
Go
Gonion, the midpoint connecting the ramus and body of mandible
Me 
 menton, the most inferior point on the mandibular symphysis—that is, the bottom of the chin
SN 
anterior basal plane, the plane connecting S and N
FH 
Frankfort horizontal plane, the plane connecting Or and Po
MP 
Mandibular plane, the plane connecting point Go and point Me
SNA (°)
The angle between point S, point N and point A
SNB (°)
The angle between point S, point N and point B
 ANB (°)
The angle between point A, point N and point B
Facial Angle (FH-NPog) (°)
the angle between FH plane and N-Pog line
Convexity (NA-APog) (°)
the angle between N-A line and A-pog line
U1 - NA (mm)
Perpendicular distance from the U1 to N-A line
U1 - NA (°)
the angle between the long axis of the upper incisor and N-A line
L1 - NB (mm)
Perpendicular distance from the L1 to N-B line
L1 - NB (°)
the angle between the long axis of the lower incisor and N-B line
Interincisal Angle (U1-L1)(°)
the angle between the long axis of the upper and that of  lower incisor 
SN - MP (°)
The angle between MP plane and SN plane
FMA (MP-FH) (°)
The angle between MP plane and FH plane




table1(continued): descriptions and definitions
CRR parameter

Dental CRR
the distance between Li in MIP and MCFR
Dental CRR-x
the horizontal component of Dental CRR
Dental CRR-y
the vertical component of Dental CRR
Dental CRR-z
the anteoposterior component of Dental CRR
Skeletal CRR-R
the distance between CC in MIP and MCFR-right condyle
Skeletal CRR-R-x
the horizontal component of Skeletal CRR-right condyle
Skeletal CRR-R-y
the vertical component of Skeletal CRR-right condyle
Skeletal CRR-R-z
the anteoposterior component of Skeletal CRR-right condyle
Skeletal CRR-L
the distance between CC in MIP and MCFR-left condyle
Skeletal CRR-L-x
the horizontal component of Skeletal CRR-left condyle
Skeletal CRR-L-y
the vertical component of Skeletal CRR-left condyle
Skeletal CRR-L-z
the anteoposterior component of Skeletal CRR-left condyle






















Table 2: baseline demographic characteristics

Skeletal Class II
Skeletal Class III
P value（P<0.05*）
age 
22.04(3.80)
22.13(3.89)
0.84
sex(%)



women
9(45)
12(60)
0.34
men
11(55)
8(40)










Table3: comparison of Craniofacial characteristic features of skeletal class II in MI and MCFR position
cephalometric parameters
MI
MCFR
P value（P<0.05*）
   SNA (°)
82.661±2.8374
82.9944±2.75285
0.794
   SNB (°)
74.933±3.0636
79.4889±3.64609
0*
   ANB (°)
7.722±2.3287
3.5167±2.56016
0*
   Facial Angle (FH-NPog) (°)
85.178±4.0184
88.8278±4.97757
0*
   Convexity (NA-APog) (°)
15.333±6.3489
6.8722±6.52586
0*
   U1 - NA (mm)
6.45±2.9314
9.7333±9.22707
0.255
   U1 - NA (°)
27.017±8.3127
25.3556±9.36497
0.811
   L1 - NB (mm)
9.172±2.2061
14.9833±11.53329
0*
   L1 - NB (°)
34.028±5.7913
49.35±28.93547
0*
   Interincisal Angle (U1-L1)(°)
111.244±8.1927
110.5667±8.6523
0.691
   SN - MP (°)
37.972±8.566
35.15±7.68369
0.035*
   FMA (MP-FH) (°)
26.139±8.3416
36.8944±29.10707
0.248
*P<0.05



Note. Values are presented as mean ± standard deviation




Table4: comparison of Craniofacial characteristic features of skeletal class III in MI and MCFR position
cephalometric parameters
MI
MCFR
P value
   SNA (°)
80.439±5.2166
79.1222±4.45362
0.089
   SNB (°)
85.078±4.8471
84.2389±5.3305
0.257
   ANB (°)
-4.639±2.5063
-5.1±2.59683
0.337
   Facial Angle (FH-NPo) (°)
95.578±5.0824
95.8833±5.05967
0.492
   Convexity (NA-APo) (°)
-10.756±5.9999
-11.5722±6.53865
0.352
   U1 - NA (mm)
8.622±2.2243
8.5722±2.11571
0.744
   U1 - NA (°)
34.567±5.5724
34.1278±5.61414
0.42
   L1 - NB (mm)
4.367±2.5319
4.6167±2.4663
0.111
   L1 - NB (°)
19.706±5.6736
20.6444±6.54579
0.101
   Interincisal Angle (U1-L1)(°)
130.361±7.5834
130.3444±8.3328
0.695
   SN - MP (°)
33.389±7.6534
35.7056±9.35832
0.007*
   FMA (MP-FH) (°)
22.617±8.145
22.8944±8.71412
0.601
*P<0.05



Note. Values are presented as mean ± standard deviation for normal distributions


Table5: comparison of CRR of skeletal class II and skeletal class III 
CRR parameters
Skeletal Class II
Skeletal Class III
P value
Dental CRR
8.714067(3.55389)
1.370131(3.42505)
0*
Dental CRR-x
0.9066745(1.247706)
0.52732(0.965303)
0.239
Dental CRR-y
7.648753(3.09535)
0.295407(1.49863)
0*
Dental CRR-z
4.2251395(2.360759)
0.983684(1.037285)
0*
Skeletal CRR-R
8.039987(4.423815)
0.920706(1.056095)
0*
Skeletal CRR-R-x
0.5091235(0.337872)
0.2857675(0.408389)
0*
Skeletal CRR-R-y
5.782645(3.837686)
0.7527905(0.76503)
0*
Skeletal CRR-R-z
4.674707(2.179632)
0.576069(1.211864)
0*
Skeletal CRR-L
8.897794(3.955221)
1.166581(1.815093)
0*
Skeletal CRR-L-x
0.450874(0.627693)
0.2073855(0.372629)
0.031
Skeletal CRR-L-y
7.0154565(3.437124)
0.78159(1.488386)
0*
Skeletal CRR-L-z
4.333725(2.353843)
0.818831(1.675272)
0*
*P<0.05



Note. Values are presented as median( interquartile range) 




















table6：cephalometric analysis of pre-treament and post-treatment
cephalometric parameters
pre-treatment
post-treatment
normal value
standard deviation
   SNA(°)
76.5
77.3
82
3.5
   SNB(°)
68.4
72
80.9
3.4
   ANB(°)
8.1
5.3
1.6
1.5
   Facial Angle (FH-NPo)
82.9
85.1
89.6
3
   Convexity (NA-APo)
17.9
10.8
2.5
3
   U1 - NA (mm)
4.1
1.1
4.3
2.7
   U1 - NA(°)
22.3
15.3
22.8
5.7
   L1 - NB (mm)
7.8
8.5
4
1.8
   L1 - NB(°)
31.5
34.1
25.3
6
   U1 - L1 (°)
118
125.3
131
7
   U1 - SN(°)
98.8
92.6
103.1
5.5
   MP - SN(°)
49.4
47.3
33
6
   FMA (MP-FH)
31.4
31.5
22.9
4.5
   IMPA (L1-MP)
-3.8
-4.8
1.4
3.5
   Y-Axis -- Downs (SGn-FH) (°)
65.6
64.4
60
3.4
   Pog - NB (mm)
-0.1
0
3
1.7



