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Abstract (J. Kor. Oral Maxillofac. Surg. 2009;35:229-239)

3-D CT EVALUATION OF CONDYLE HEAD POSITION, MANDIBULAR WIDTH,
AND MANDIBULAR ANGLE AFTER MANDIBULAR SETBACK SURGERY

Jae-Won Kim', Dong-Hyun Lee', Su-Youn Lee', Jae-Hyun Kim', Sang-Han Lee’
'Department of Oral and Maxillofacial Surgery, Daegu Fatima Hospital
’Department of Oral and Maxillofacial Surgery, School of Dentistry, Kyungpook National University

The purpose of this study is to evaluate the change in condylar position, width, and angle before and after orthognathic surgery using 3-dimensional

computed tomograph.

Pre and posterative 3-D CT was taken on 38 patients and through axial, frontal, sagittal measurements and by 3-dimensiona reconstruction, the
changes in condylar postion, mandibular width and angle were analyzed and others such as the difference in gender, operation and fixation method,

setback length and in relation with temporomandibular disorders were done together too.

The results were as follows: The inward rotation of condyle in axial condylar angle, the forward movement of right condyle in sagittal anterior-pos-
terior distance, the superior movement of both condyles in sagittal superior-inferior distance, the decrease in gonial angle, the increase in mandibular
width, the decrease in distance between the axial coronoid process distance and the increase in the frontal intercondylar distance were statistically sig-
nificant. There were no statistically significant changesin gender difference, however in the difference in operation method, change in the gonial angle
was observed and there was more change in bilateral sagittal split osteotomy group compared to two-jaw surgery group. In the difference in fixation
method, the decreasein axia coronoid process distance and the change in sagittal anterior-posterior distance were statistically significant. In the differ-
encein setback, the increase in setback didn't relate directly with the increased change in condyle position. In the relation with temporomandibular dis-

order, changesin left axial condylar angle and axial coronoid process distance were statistically significant.

Changes in condylar position could be observed after the orthognathic surgery but it doesn't seem to have much of aclinical importance. The orthog-

nathic surgery is effective in decreasing the mandibular angle, and it is not related with the temporomandibular disorder.
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Fig. 1. Frontal view of 3-D CT, determination of FCA, FID.
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inferior distance) & 37 3} %1 th(Fig. 3).
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Fig. 3. Sagittal view of 3-D CT, determination of SSI, SAP,
SCA.

Fig. 2. A, B. Axial view of 3-D CT, determination of ACA & ACD.
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Fig. 4. Determination of Gonion and
MW in frontal, sagittal, axial view.
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Table 1. Difference of malinear & linear measurements on 3D-CT(n=38).

T1 T2 P-value
Mean SD Mean SD
FCA (R) 24.22 9.40 23.30 8.69 0.20
(L) 27.87 12.64 26.95 12.40 0.24
ACA (R) 20.42 10.20 22.60 8.72 0.03*
(L) 16.54 7.61 18.77 7.18 0.02*
SCA (R) 81.23 9.13 82.83 9.24 0.06
L) 83.02 8.79 84.35 9.19 0.06
SAP (R) 2.70 1.07 321 1.77 0.03*
(L) 2.99 1.84 3.23 1.92 0.43
SS (R) 1.80 1.14 1.44 1.30 0.02
(L) 1.90 122 1.32 1.82 0.01*
GA (R 126.27 8.16 117.14 8.67 0.00**
L) 125.96 8.00 117.70 8.00 0.00%*
FID 86.24 5.36 86.99 5.63 0.01**
ACD 99.32 4.77 96.22 6.70 0.00%*
MW  100.74 481 103.43 4.61 0.00**
Distances are given in mm, anglesin degrees.
*:P<0.05, **:P<0.01
Table 2. Correlation matrix between the variables.
FID FCA FCA ACA ACA ACD SAP SAP SS| SS| SCA SCA GA GA MW
(R (L) (R (L) (R (L) (R) (L) (R) (L) (R) (L)
FID 1
FCA 0963 1
(R)
FCA 0.064 0304 1
L)
ACA 0.039* 0.41 0.62 1
(R)
ACA 0227 0587 0559 0141 1
L)
ACD 0879 0.72 0117 0.001** 0.015¢* 1
SAP 0.786 0205 0659 0233 0382 0167 1
(R)
SAP 0.256 0527 0874 0.088 0.098 0.026* 0.002** 1
L)
SS| 0215 0.641 0.048* 0099 096 0.215 0.000** 0.014* 1
(R)
SS| 0.152 0.097 0158 0172 0689 0.927 0118 0.000** 0.046* 1
(L)
SCA 0202 0652 0328 0434 055 0616 0.08 0116 0368 039 1
(R)
SCA 0.005** 0.755 0.176 0.026* 0588 0.020* 0.386 0.045* 0.025* 0.802 0976 1
L)
GA 0944 0927 0334 099% 0455 0.663 0.656 0.267 0.123 0515 0.004** 0.618 1
(R)
GA 0681 0.765 0343 0.869 0343 0542 0.74 0.382 0.875 0.319 0.003** 0.546 0.000** 1
L)
MW 0654 0.816 0432 0.001** 065 0.013* 059 0739 0835 0974 0376 046 0048 0794 1

*:P<0.05, **:P<0.01
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Table 3. Difference by gender(T1-T2).

Table 4. Difference by operation method(T1-T2).

Male (n=22) Femde (n=16) P-vaue BSSRO (n=28) Two-jaw (n=10) P-value
Mean SD Mean SD Mean SD Mean SD
FCA (R) 0.56 3.67 141 514 0.56 FCA (R) 0.29 4.43 2.69 354 0.13
(L) -0.27 450 2.57 481 0.07 (L) 1.50 5.03 -0.72 375 021
ACA (R) -1.32 6.50 -3.38 5.42 031 ACA (R -3.20 6.00 0.66 5.63 0.09
(L) -2.32 5.12 212 6.16 0.92 (L) 271 5.44 090 573 038
SCA (R) -2.40 5.30 -0.47 4.56 0.25 SCA (R -2.51 4.39 0.98 6.03 0.06
L) -1.64 4.49 -0.89 3.83 0.56 (L) -1.86 4.04 -0.25 4.39 0.17
SAP  (R) -0.41 1.06 -0.64 1.78 0.63 SAP  (R) -0.56 1.36 -0.36 154 0.70
(L) -1.53 117 -0.15 2.63 0.29 (L) -0.46 147 0.37 2.80 0.24
SSI (R 6.47 0.84 0.21 0.95 0.38 SSI (R) 0.38 0.77 0.30 1.20 0.81
(L) -0.87 1.39 -0.18 118 0.12 (L) 047 118 0.90 173 0.38
GA (R) 10.21 794 7.63 7.64 0.32 GA (R) 10.76 7.76 453 6.23 0.03*
L) 9.58 7.27 6.46 6.42 0.18 (L) 9.72 554 418 9.20 0.03*
FID -1.05 151 -0.37 142 0.17 FID -0.62 1.60 -1.16 -1.16 0.33
ACD 243 3.90 4.02 3.52 0.20 ACD 411 340 0.26 0.26 0.01**
MW -2.59 2.69 -2.84 172 0.74 MW -2.73 2.33 -2.61 -2.61 0.90
Distances are given in mm, anglesin degrees. Distances are given in mm, anglesin degrees.
*:P<0.05, **:P<0.01 *:P<0.05, **:P<0.01
3. Saury XjoloAe HEsS Hat = gady ¢34 E S/
=M 235717 AY(ACD)= ZF 5ol A Zaste &
#F5 AFH A7 A= (FCA-L)E stetdsaa 15 o173 k= Akel 7k 9l 312, Monocortical fixation Lo 4]
M Fad b dstet FAee e Sk U ol gHask i th(Table 5).
o, 5 1 A5 Z4E(ACAR), 5 A3 HE 37 4=
(SCA-R), &= AldH A5 72 (SAP-L)= dtofe=< 5. £8% St E[ZH0| 2IFt XfolofMe] AZE= Het
= dAwollA F7tstd o et sAge IedAMe =4
Z2asit o9 RE ASgEe) WalE sdoluss
& DFI Aetet BASE TFOIA N5 AFE det AFW IF 2E(FCA)E ST E g} aglel 3¢
Hom A M0 2§28 2ol = gl $LEHP>0.09) % o sk o, 1 Aol st ol o & 154
T4 e Wske A (GA) A5 o Aa kAl A E A AT A sk AR(SS)e & 5 o e
o, 11zt 9] Aol Aetet FAIGE S Al IEl SR A shebFE Fol ¥ 2 IFolA Ao
A Y A gasgth B3 &5 FW A0S0 A A fel4o) dE Aol E $Z AT ek H9 3
(ACD)E ZHastdom I grage 4slet $A5E 1% F ZH2(ACA), AR 317 2HE(SCA), A4 A5 A
ol A T A Qek(Table ). d(SAP)E 2 $3 TR0 F7H Ao $30 5A
#2490l Qi Aol vhskeh. Blot 7HGA) S 4% o B

4. DFLHol| ot AolofMe| AZES et

Bicortical fixation=} Monocortical fixation 15 o A+ A
Sw 5 7 (FCA), A4 Aahd 72)(SSl), shekz
(GA), =1 23 =717 A (ACD)+ F+ 1w F<LstA 3,
$% vh 443 WE 0 3E 2E(ACA), A4 3 2
(SCA), A5 2L A2 (FID), 3ok FRAMW)L 3,
5 o SR oY BAHOE fos Aol gl
(P>0.05).

AR AFY AL SAPE H9E02 b EALOR
F 9l 3 zho] A o] A2} Monocortica fixation ol A} &=
oF= t} Z7}3k ubd, Bicortica fixation F ol A &= 2ol A]

AR O 2§13 Aol 4ol Lhebkr(Table6).
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Table 5. Difference by fixation method(T1-T2).

3-D CTE 0/83+ AmFT2F2| 5% IfF 2Ix|9 61942 U opefzto] Ho}

Table 6. Differences by lesser and greater Setback(T1-T2).

Bicortical Fixation Monocortical Fixation P-value Lesser Setback Greater Setback ~ P-value
(n=21) (n=17) (n=19) (n=18)
Mean SD Mean SD Mean SD Mean SD
FCA (R 0.54 342 1.39 5.28 0.55 FCA (R) 1.73 481 0.12 3.79 0.27
L) 0.29 414 1.70 5.51 0.37 (L) 1.30 491 0.34 4.79 0.57
ACA (R) -0.98 5.66 -3.68 6.42 0.18 ACA (R) -342 5.03 -1.25 6.98 0.28
L) -1.10 5.34 -3.63 5.52 0.16 (L) -2.84 5.64 -2.43 4.99 0.83
SCA (R) -0.51 5.94 -2.94 3.30 0.14 SCA (R -1.83 4.88 -1.88 494 0.98
L) -1.80 4.46 -2.00 3.85 0.40 (L) -0.87 417 -2.53 4.16 0.26
SAP  (R) -0.03 0.97 -1.11 1.61 0.02* SAP  (R) -1.03 158 -0.09 0.87 0.03*
(L) 0.46 1.77 -1.11 174 001* (L)  -052 171 -047 1.17 0.93
SS R) 0.16 0.76 0.60 0.99 0.14 SS (R) 0.75 0.86 0.06 0.64 0.01**
L) 0.28 112 0.95 151 0.13 (L) 0.65 1.38 0.52 1.27 0.79
GA (R 7.06 7.02 11.70 8.20 0.07 GA (R 6.91 8.29 11.96 6.43 0.05*
L) 6.43 6.29 10.53 7.38 0.07 (L) 7.18 6.31 12.67 5.06 0.01**
FID -0.68 1.24 -0.86 179 0.72 Distances are given in mm, anglesin degrees.
ACD 117 317 5.48 311 0.00** *:P<0.05, **:P<0.01
MW -2.55 251 -2.88 2.09 0.67
Distances are given in mm, anglesin degrees.
*:P<0.05, **:P<0.01
Table 7. Differences by TMD(T1-T2).
Group A(n=13) Group B(n=5) Group C(n=6) Group D(n=6) P-value
Mean+SD Mean+ SD Mean+ SD Mean+SD
FCA (R) -0.25 + 5.54 1.66 + 2.48 1.65 + 4.87 1.99 + 4.05 0.72
L) 0.34 + 4.32 1.25 + 5.68 0.38 + 6.71 0.87 + 3.20 0.98
ACA (R) -3.46 + 6.76 -3.23 + 4,53 -3.81 + 812 3.89 + 314 0.11
L) -1.63 + 4.63 -7.00 + 6.30 -5.70 + 6.30 220 + 4.25 0.02*
SCA (R) -0.92 + 4.58 077 + 511 -0.07 £ 7.35 -2.54 + 348 0.73
L) -2.25 + 4.95 0.20 + 4.10 -3.27 + 2.72 1.83 + 3.30 0.14
SAP (R) -1.11 + 0.86 031+ 164 -1.15 + 1.37 -0.39 +£ 0.75 0.17
(L) -0.25 + 1.14 0.61 + 1.42 -1.19 + 0.80 0.75 + 3.25 0.23
SsI (R) 0.50 + 1.02 -0.30 + 1.04 045 + 0.85 0.23 + 047 041
L) 0.60 + 1.73 0.03 + 0.64 185+ 129 0.03 + 0.93 0.11
GA (R 9.35 + 595 10.22 + 9.20 9.50 + 1291 6.03 + 6.19 0.82
L) 8.69 + 5.49 744 + 6.61 7.32 + 9.68 3.65 + 6.88 0.54
FID -0.84 + 0.97 -0.23 + 1.13 -1.41 + 2,55 -1.06 + 0.97 0.60
ACD 3.66 + 3.24 3.74 + 3.36 517 + 4.19 -1.12 + 3.19 0.02*
MW -2.06 + 2.64 -3.66 + 1.46 -3.27 + 201 -1.44 + 2.42 0.33
Distances are given in mm, anglesin degrees.
*:P<0.05, **:P<0.01
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