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Description of photographic landmarks and reference lines used in this study

1) Bipupillary line - the line between the reflex point of the pupil

2) Otobasion inferius line - the line between the otobasion inferius point

3) Lip line - the line between the mouth corner

4) Soft tissue Midsagittal reference line ( sMSR )

-the line from the midpoint of bibupillary line perpendicularly.

5) Pronasale line - the line from the midpoint of sMSR through pronasale

6) Chin line -the line from the midpoint of sMSR through

soft tissue pogonion
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7) Maxillary dental midline - the line from the midpoint of MSR through

maxillary dental midline

8) Otobosion inferius - inferior insertions of the ears



Description of P-A cephalometric landmarks and references line used in this study

1) Latero-orbitale line - the horizontal reference line between the

latero-orbitale

2) Mastoid process line - the horizontal reference line between the tip of

the mastoid process

3) Antegonial line - the line between antegonial notch

4) Midsagittal reference line(MSR) - the line from the midpoint of

latero-orbitale line perpendicularly.

5) ANS line - the line from midpoint of latero-orbitale line through ANS

6) Chin line - the line from midpoint of latero-orbitale line through

menton

7) Maxillary dental midline - the line from midpoint of latero-orbitale line

through maxillary dental midline

8) Latero-orbitale : intersecting point between external orbital contour
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laterally and greaterwing of the sphenoid bone



Variables Definition

PT1 (Otobasion canting) Bipupillary line ~ otobasion inferius line∠

PT2 (Lip canting) Bipupillary line ~ Lip line∠

PT3 (Nose deviation) sMSR ~ pronasale line∠

PT4 (Chin deviation) sMSR ~ chin line∠

PT5 (Maxillary deviation) sMSR ~ Maxillary dental midline∠



Variables Definition

PA1 (Mastoid canting) Latero-orbitale line ~ Mastoid process line∠

PA2 (Mandibular canting) Latero-orbitale ~ Antegonial line∠

PA3 (Nose deviation) MSR ~ ANS line∠

PA4 (Chin deviation) MSR ~ chin line∠

PA5 (Maxillary deviation) MSR ~ Maxillary dental midline∠



Statistical significance test was done by Pearson correlation test

R : Pearson Correlation Coefficient

* : P< 0.05

** : P< 0.01

R PA1 PA2 PA3 PA4

PT1 0.283 0.077 -0.130 0.175

PT2 0.409** 0.108 -0.143 0.100

PT3 -0.007 0.038 0.165 0.050

PT4 0.150 0.156 0.074 0.135

R PT4 PA4

PT3 0.477**

PA3 0.699**



Statistical significance test was done by Pearson correlation test

R : Pearson Correlation Coefficient

* : P< 0.05

** : P< 0.01

R PA1 PA2 PA3 PA4

PT1 0.282** -0.092 0.263* 0.154

PT2 0.030 0.476** 0.173 0.525**

PT3 0.078 0.018 0.293* 0.263*

PT4 -0.017 0.316** 0.347** 0.759**



Statistical significance test was done by paired t-test

* : P< 0.05

** : P< 0.01

control group

(n=44)

experimental group

(n=90)

Average

(degree)

SD

(degree)

Average

(degree)

SD

(degree)

PT1 ~ PA1 -0.47** 0.84 -0.23* 1.07

PT2 ~ PA2 -0.13 1.19 -0.05 1.99

PT3 ~ PA3 0.27 0.79 0.46* 1.30

PT4 ~ PA4 0.15* 0.98 0.28** 1.25

PT5 ~ PA5 -0.20** 0.82



Statistical significance test was done by t-test

** : p<0.01

control group

(n=44)

experimental group

(n=90)

Average

(degree)

SD

(degree)

Average

(degree)

SD

(degree)
t-value

PT1 0.19 0.44 0.51 0.83 2.38**

PT2 0.64 0.92 2.31 1.94 5.43**

PT3 0.38 0.75 0.94 1.30 2.61**

PT4 0.39 0.87 3.23 1.87 9.58**

PT5 0.98 1.02

PA1 0.66 0.85 0.74 0.95 0.52

PA2 0.76 0.87 2.36 1.94 5.21**

PA3 0.11 0.39 0.48 0.75 3.02**

PA4 0.24 0.59 2.94 1.70 10.23**

PA5 1.18 1.06








