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[Abstract] Objective To establish a three-dimensional coordinate system that can accurately measure the recur-
rence rate after orthognathic surgery, and evaluate and analyze the degree of recurrence. Methods Data from patients
who underwent orthognathic surgery in a hospital were selected to reconstruct three-dimensional images with spiral CT.
The two researchers used the multiplane assisted positioning method to fix the points three times and screened them us-

ing intra-andintreclass correlation coefficients (ICC). Reproducible and accurate landmark points were drawn to estab-
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lish different coordinate systems and calculate the facial asymmetry index (Al) to determine the coordinate system with
the best mid-sagittal plane symmetry. This coordinate system and lateral radiographs were used to separately measure
the recurrence rate, and evaluate and analyze the three - dimensional recurrence degree of orthognathic surgery. Re-
sults Ten landmark points that may be repeatedly fixed were obtained, including N (nasion), K (K point), ANS(anterior
nasal spine), PNS (posterior nasal spine), Ptm(pterygomaxillary fissure), Gn (gnathion), IZ(IZ point), MZ (MZ point), Ms
(mastoideale), Cor (coronion) and and Go (gonion). Three coordinate systems were established, and the most suitable co-
ordinate system was the upper edge point of the left infraorbital foramen. The inner upper edge of the right infraorbital
foramen and both sides of the midpoint of the ear points constituted the horizontal plane (HP), which passed through the
outermost point of the left zygomatic frontal suture and the outermost point of the right zygomatic frontal suture and was
perpendicular to the horizontal plane to constitute the coronal plane (CP). It was perpendicular to the two planes to form
a sagittal plane (SP). Two-dimensional and three-dimensional measurements of recurrence were performed on 112 pa-
tients, and new three-dimensional recurrence evaluation results were obtained. Less than 40% had low recurrence, 40%
to 61% had moderate recurrence, and greater than 61% had high recurrence. Conclusion This study established a
three - dimensional coordinate system suitable for measuring the recurrence rate after orthognathic surgery, obtained a
new three-dimensional recurrence evaluation result, and provided a clinical experimental basis for evaluating the effect
of orthognathic surgery and improving stability.

[Key words] dento-maxillofacial deformities; ~orthognathic surgery; LeFort I osteotomy; ~ sagittal split ramus oste-
otomy; three-dimensional measurement; reference coordinate system; recurrence degree; recurrence rate; spiral
CT; cephalometric measurement; effect evaluation
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Table 1 ICC for positioning accurate landmarks

Intraclass coefficient between groups

Interclass correlation coefficient

Landmarks
X1 Y1 71 X2 Y2 72 X3 Y3 73

N 0.980 0.966 0.999 0.950 0.977 1.000 0.960 0.915 0.980
K 0.999 0.954 1.000 0.956 0.984 0.979 0.972 0.933 0.977
ANS 0913 0.768 0.960 0.963 0.864 0.960 0.989 0.843 0.963
PNS 0.990 0.926 0.977 0.965 0.970 1.000 0.933 0.990 0.988
Ptm 0.891 0.936 0.999 0.972 0.926 1.000 0.956 0.999 0.871
Gn 0.968 0.841 0.991 0.786 0.885 0.915 0.858 0.998 0.910
17 0.980 0.996 1.000 0.949 0.948 0.997 0.950 0.898 0.998
MZ 0.972 0.797 0.673 0.972 0.849 0.871 0.986 0.878 0.885
Ms 0.948 0.798 0.844 0.867 0.797 0.673 0.549 0.865 0.999
Cor 0.833 0.967 0.810 0.898 0.904 0.881 0.901 0.923 0.910
Go 0.856 0.899 0.827 0.912 0.873 0.925 0.931 0.893 0.962

X1, Y1, Z1: 1CC retested by researcher 1; X2, Y2, Z2: ICC retested by researcher 2; X3, Y3, Z3: ICC between researcher 1 and researcher 2; ICC: intra-

and interclass correlation coefficients. N: Nasion; K: K point; ANS: anterior nasal spine; PNS: posterior nasal spine; Ptm: pterygomaxillary fissure; Gn:

gnathion; 1Z: 1Z point; MZ: MZ point; Ms: mastoideale; Cor: coronion; Go: gonion

PK VT RS AR T, Ao N () B 2 T T T A

JIE P AR T (B 1)

a: P1 coordinate system; b: P2 coordinate system; c: P3 coordinate system; PL: left porion; PR: right porion; N: nasion; 1ZL: left IZ point;

IZR: right 1Z point; KL: left K point; KR: right K point

Figure 1  Three recurrence measurement coordinate systems
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Table 2 Comparison of the mid-sagittal Al index of the three

coordinate systems

Midsagittal plane Al/mm Minimum/mm  Maximum/mm [5440 (23.80)% J , /E\: EFI =Y ,ﬂi /E % ¢H 34 ,Wu , /E *
P1 8.39 +£0.56 2.99 10.67 2% e . e 2
P2 4.17 +3.89 0.4 13.71 #139.70(16.80)%] ’*’E'E’Ek%ﬂjg @’Eﬁi
P3 6.25 +1.33 1.84 10.53 9160.60(19.30)% ] ; H A5 3 = 45 7 PEAN & &

BIE R NTF 40%IRE %, RF 61% R K, B R%
H40% ~ 61% 0|y H A % .

Al: asymmetry index; P1: P1 coordinate system; P2: P2 coordinate sys-

tem; P3: P3 coordinate system

P1: P1 coordinate system; P2: P2 coordinate system; P3: P3 coordinate
system; Al: asymmetry index; dGn’: the average distance from the patient’s
Gn point to the sagittal plane in the three coordinate system

Figure 2 Al values corresponding to the three coordinate sys-

tems increasing with dGn’
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Figure 3 Corresponding three - dimensional measurement re-

2D sults after the two-dimensional measurement is arranged in in-
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