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A research on the measurement reliability of facial symmetry landmarks by three-dimen-
sional cephalometry with CBCT
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[Abstract] Objective:To evaluate the reliability of cone-beam computed tomography (CBCT) on identification of facial symmetry
landmarks ,and provide evidences for the measurement and analysis of three-dimensional facial symmetry. Methods: The CBCT images
of 57 orthodontic patients were measured by multi planar reconstruction (sagittal ,axial and coronal to the point) by using mimics 10.0
software to calibrate 28 facial symmetry related landmarks. There were 2 observers in this study,each observer had repeated 3 times
with 2 weeks and 4 weeks intervals, respectively. The intra- and inter-class correlation coefficient (ICC) of each dimension coordinate
value of each landmark was calculated to evaluate the reliability of the landmarks for intra-observer and inter-observer. Results:The
ICCs of Ba,PNS,Cg,N, Anter (L,R),D7(L,R),K (L,R),Maz (L,R),Or (L,R),Zyg (L,R),Cd (L,R) were with high reliability ,and could
be used for the analysis of CBCT three-dimensional cephalometry of facial symmetry. Conclusion:In this study,there are 19 in 28 fa-
cial symmetry related landmarks with high reliability, which are of great value in clinical practice.
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Figure 1 Anatomical landmarks of maxillary complex and

mandible
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Figure 2 Antcr(L),Cd(L) in coronal,sagittal and axial plane
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Table 1 ICC of the measurements of the two observers

FRid s 20 A 5 R AR 2 [] AF ¢ R HL
AR X1 Y1 71 X2 Y2 72 X3 Y3 73
ANS 0.973 0.498 1.000 0.970 0.476 1.000 0.843 0.953 0.999
Anter(L) 0.989 0.989 0.999 0.953 0.929 0.998 0.942 0.932 0.998
Anter(R) 0.984 0.940 1.000 0.926 0.926 1.000 0.846 0.936 0.999
Ba 0.986 0.995 1.000 0.974 0.961 1.000 0.891 0.870 0.999
Cd(L) 0.986 0.919 0.999 0.911 0.905 0.998 0.908 0.881 0.999
Cd(R) 0.990 0.885 0.999 0.910 0.861 0.999 0.873 0.927 0.999
Cg 0.991 0.977 0.999 0.924 0.939 1.000 0.878 0.947 0.998
D’(L) 0.972 0.988 1.000 0.943 0.943 1.000 0.863 0.950 0.999
D’(R) 0.933 0.990 0.988 0.900 0.987 1.000 0.926 0.956 0.997
Go(L) 0.243 0.989 0.971 0.797 0.673 0.972 0.549 0.865 0.999
Go(R) 0.410 0.615 0.995 0.859 0.878 0.998 0.707 0.841 0.999
K(L) 0.990 0.960 1.000 0.932 0.889 1.000 0.875 0.978 0.999
K(R) 0.995 0.926 0.977 0.973 0.915 0.977 0.953 0.962 0.999
Mas(L) 0.414 0.543 0.997 0.400 0.517 0.996 0.964 0.970 0.875
Mas(R) 0.692 0.974 1.000 0.650 0.974 0.999 0.922 0.849 0.871
Maz(L) 0.976 0.968 0.993 0.938 0.893 1.000 0.858 0.976 0.998
Maz(R) 0.923 0.952 0.993 0.905 0.938 0.993 0.908 0.969 1.000
N 0.980 0.996 1.000 0.949 0.948 1.000 0.915 0.971 0.999
Or(L) 0.965 0.970 1.000 0.910 0.955 0.997 0.950 0.898 0.998
Or(R) 0.955 0.985 1.000 0.926 0.976 1.000 0.879 0.961 0.999
PNS 0.985 0.948 1.000 0.975 0.861 1.000 0.907 0.964 0.999
Po(L) 0.549 0.812 0.999 0.507 0.864 0.999 0.905 0.867 0.997
Po(R) 0.873 0.900 0.986 0.706 0.878 0.986 0.798 0.741 0.999
S 0.968 0.991 1.000 0.923 0.990 0.999 0.921 0.895 0.999
ZF(L) 0.967 0.841 0.991 0.786 0.922 0.999 0.835 0.963 0.997
ZF(R) 0.728 0.739 0.994 0.653 0.739 0.994 0.915 0.858 0.998
Zyg(L) 0.982 0.988 0.894 0.900 0.939 0.885 0.921 0.953 0.994
Zyg(R) 0.982 0.992 0.907 0.926 0.977 0.991 0.915 0.887 0.985
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