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Since the condylar head images in the cephalometric radiographs are frequently unclear
and hard to identify, the cephalometric analysis involving anatomical landmarks on these
obscured structures are usually in doubt of accuracy, sometimes the additional radiographs are
needed. The aim of this study is to invent a method that can transfer condylar head image from
panoramic to lateral cephalometric radiographs, and also assess the accuracy of the method
invented. Regression analysis was performed to generate an equation relating cephalometric and
panoramic radiographs from 100 patients. Five variables were used to build the model, namely,
intercondylar distance, inter-angle of the mandible distance, lower incisor (vertical) to gonion
distance, gonial angle and ramus height. The predicting variable was the vertical adjustment value
in image transfering method. The equation was vertical adjustment value = -17.739 +
0.239ramus height + 0.0784gonial angle, of which the adjusted R square was 67.9

The model accuracy was tested by using cephalometric and panoramic radiographs from
another 50 patients. Both of the vertical adjustment values from the equation and image
transfering method were not statistically different (pS.OS). 60% of the patients showed the
differences not exceeding 0.5 mm. The standard error calculated from Dahlberg’s formula was
0.64 mm. In addition, 76% of the patients had the identical outline of the condylar head from the

most superior point to posterior ramus at 1 cm. below the articulare from both radiographs.
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One-Sample Kolmogorov-Smirnov Test

INTERCOL [ INTERCO2 | INTERGO1 | INTERGO2 | Y1 Y2
N 30 30 30 30 30 30
Normal Parameters &P  Mean 12.6283 12.5967 10.3417 10.3117 | 7.383 | 7.433
Std. Deviation .60866 .65455 47363 48578 | 1.7054 | 1.6333
Most Extreme Absolute .065 .059 .074 145 244 .229
Differences Positive .065 .059 074 45| 25| 131
Negative -.050 -.059 -.064 -139 | -244| -229

Kolmogorov-Smirnov Z
.357 322 403 796 | 1.339| 1.253
Asymp. Sig. (2-tailed) 1.000 1.000 .997 .550 .056 .087

& Test distribution is Normal.

b. calculated from data.

Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean

Pair1 INTERCO1 12.6283 30 .60866 11112
INTERCO2 12.5967 30 .65455 11950

Pair2 INTERGO1 10.3417 30 47363 .08647
INTERGO2 10.3117 30 .48578 .08869

Pair3 Y1 7.383 30 1.7054 3114
Y2 7.433 30 1.6333 .2982

Paired Samples Test

Paired Differences

95% Confidence Interval

Std. Std. Error of the Difference
Mean | Deviation Mean Lower Upper t df | Sig. (2-tailed)
Pair1 INTERCOL1 - INTERCO2 .0317 11102 .02027 -.0098 .0731| 1562 29 129
Pair2 INTERGOL - INTERGO2 .0300 .14716 .02687 -.0249 .0849 | 1.117| 29 .273
Pair3 Y1-Y2 -.050 .4015 .0733 -.200 .100 -.682| 29 .501
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ﬂﬁlmuﬂlﬂuﬁhﬂ1iﬂﬂﬂﬂﬂ)

One-Sample Kolmogorov-Smirnov Test

Y Y EQUA
N 50 50
Normal Parameters 2P  Mean 7.470 7.570

Std. Deviation 1.2012 1.0643
Most Extreme Absolute .108 .166
Differences Positive .090 166

Negative -.108 -.094
Kolmogorov-Smirnov Z .762 1.175
Asymp. Sig. (2-tailed) .607 126

&. Test distribution is Normal.

b. Calculated from data.
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1 { 1 4 <
1. ﬂ1lﬂaﬂmﬂ\1ﬂ1ﬂa1ﬂlﬂ§@u (residual (e))L‘lJ‘L! 0

(1199910 ANMIDADDUTIFOUAD

Y=a+bX, +bX,+bX,+bX, +bX,

o w 9
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J YA A =KX o Y J A
N1T1IAN a llag b 1%3‘ﬁﬂ1ﬁﬂﬁ@ﬂu@ﬂ‘ﬂf§ﬂ (least-squares) i lvrasiuvesmaaianaou

T A ' A [
LazAuRfgveIMAIAa ULy 0

1 A < a
2. Mswnsvasmaaianaodutuulng

AUNATIL HO: MAMIAAADUINTHINIINLLINA

1 d’ =t a
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v
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Mruaszaufgany 0.05

(R A I a
nuMAAAIARae LN D UL YUY NG
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T a
Kolmogorov-Smirnov.

Shapiro-Wilk

Statistic df

Sig.

Statistic

df

Sig.

Unstandardized Residual

.047 100

.200%

.991

100

761

*. This is a lower bound of the true significance.

& Lilliefors Significance Correction
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Regression Standardized Residual

Regression Standardized Predicted Value
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a L4 4 1 4
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[ 1 A FY
2) dsznamanuulsilsiuvesmaaianaouaisgas

G’ =2 /n)

1 4 . . o w Y
3) MIAIAAIANABUNIATTIY (standardized residuals) gNNIAITDINYGAT

Si2= eiz/CY2
a J
4) nszvnnuaaneylugilauns

S” =0, + OlLx, + OLx

1M 2%2i

5) a;ﬂwaiﬂﬂ RRS/2 (regression sum of square/2) i lieuny X2 NN

degree of freedom =k 81711 RRS/2 HAwnnna1 y” 91nas ezl iasauuagiudig
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guuAgIU HO: Ansisiuvesanatanaounsii (Homoscedasticity)
H1: Awalsisivvesmnaianaeu lainei (Heteroscedasticity)

MruaszAUTBd Ay 0.05

k4
%

Y & A Y 1 2 2 Y] = [
1481 RRS/2 = .148/2 = .074 FINATUOINY™ INA1TN [Y,,(0.05) = 5.99] AUUIWBUTL

= 1 A 1 1 d‘ d‘
AUUATIUIN AD AwlslsruvesmaaanauaIn

{ a 4 4 1
A13199 10 LE@AIN5AATIZHAMNLY Y31 IA1 RRS/2 (regression sum of square/2)

ANOVAP
Model Sum of Squares df Mean Square F Sig.
1 Regression .148 b 7.413E-02 .036 .965%
Residual 199.192 97 2.054
Total 199.341 99

a. predictors: (Constant), RAMUSPAN, GO_CEPH
b. Dependent Variable: S2

] A I a T
4. anumlsisrvvesanainmasuiluoassnony

nadoulasldadamestu - Idu (Durbin-Watson)

v o 2

M7 11 1aAIAuAps DY - IAdH $906321919.d, 9 4-d A0 1.69 D3 2.31 LAA

' =) = o A v A 12 v o Jdo
'JTthﬂJﬂ@I@]ﬂ@ilﬁ“Iﬂ! 14samﬂmﬂLﬂaﬂu”lmmmau‘wu‘ﬁﬂu

Model Summary ©

Std. Error of
Model R R Square Adjusted R Square the Estimate Durbin-Watson
1 7933 .629 .625 1.12698
2 .828P 685 679 1.04408 2.047

& predictors: (Constant), RAMUSPAN
b predictors: (Constant), RAMUSPAN, GO (CEPH

C. Dependent Variable: Y

(L A v @ U & [} 1 = A = [ 1
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= A 1 A= 1A 9 A 1
319azI0eAVDAAT DI BNINTIANaMNN Tsaunu nglemslFnunieeny
=
anaoumm Tlsauny A.7.1996
VUAVBIMNSIT v Taruasn 15 x 30 %3,
WIUDIINA  12.5 x 30 5.4,
"’U‘Lnﬂsllmﬂﬂﬁ”llﬁﬂ%ﬂa (focal spot size) 0.5x 0.5 4.4.
o A v AR A a a = . . .
izﬂ:ﬁnﬂﬁ;ﬂmmmmmaumumwwm #N3U (intensifying screen (SID))
w1 Taasn 160 — 170 9.3,
WIUDIIUN 48 %.3).
NI INITVYIIVOININ (magnification)

wivhlamwesn  1:1.08=1.13

NWIUDIINN 1:1.2

86



MANUIN m3dl 12 naastoyai ldnndraiieinan 100 auiildlumsinsizinnuaaneaFdou

dduit FEMINADUAGE (3.30.) | TeHaunT T Insa1a (war) | Hunthaie-Tntieow @ua.) [yuTniiea ANUFUTNE (U.1.) ﬁzazﬂf?mmaﬁq(u.u.)
1 13.45 11.1 83 125.5 72.5 11
2 11.8 10.35 86.5 128.5 62 35
3 13.8 11.23 81.5 127 63.5 5
4 12.43 9.68 88 119.25 75 8
5 12.4 10.65 81.5 122.75 71 8
6 13.63 10.6 80.5 131 74.5 10
7 12.5 10.65 81.5 127 71.5 7.5
8 13.55 10.8 78.5 123 72 7
9 12.7 105 77 125.5 715 8
10 13.2 9.35 79 126 67.5 7
11 12.98 10.58 82 124 68 7.5
12 12.7 10.93 79 127 76 75
13 14.08 10.5 81.5 122 79 11
14 12.75 10.45 79 122 67 75
15 12.53 9.85 78 126.5 65.5 6.5
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16 13.78 10.43 83.5 124 67.5 6
17 14.7 11.73 87.5 133 67 8
18 12.6 10.1 83 119 76.5 10.5
19 12.38 9.25 84.5 130 64 6.5
20 12 9.25 71.5 122.5 67 6.5
21 12.55 10.8 71.5 136 67 9.5
22 13.48 10.88 82.5 115.5 74 8
23 12.65 10 75 127 59 6.5
24 12.8 10:25 82 119.5 64.5 6
25 13.43 10.85 74.5 126 67 7.5
26 12.85 10.65 76.5 125 57 5.5
27 13.2 10.15 79.5 123 66 8.5
28 12.43 9.98 78 137.25 71.5 8.5
29 12.6 10.7 85 123 63.5 7.5
30 12.48 9.58 74 136.5 71 10
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31 12.2 9416 81.5 121 69 9.5
32 13.38 10.5 75.75 134.25 75 10.5
33 12.15 10.05 80 122 67 7.5
34 13.63 11.25 87 121 65 6.5
35 12.98 10.63 86.5 125 68.5 9
36 13.03 10.4 82 124 73.5 8.5
37 13.3 10.8 88 119 71.5 7.5
38 12.93 10.08 80 129.75 69 7.5
39 12.75 10.43 75 130 69 10
40 13.3 10.4 75 114 64 6
41 14.3 11.55 91.5 123.5 76 7.5
42 13.88 11 91 117.5 73 7.5
43 13.2 10.4 81.5 129 69 8
44 11.98 9.6 77 120 66 5.5
45 13.5 11 79 136 83 11.5
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46 12.65 9.5 77 117 69 7
47 13.25 11 89 119 77 11
48 13.85 11.13 77 121.75 66.5 5
49 13.1 10.05 78.5 133 60.5 7
50 11.6 10.35 71 134.5 70 10
51 13.18 10.5 79 115.5 61 6.5
52 12.1 9.35 75 122.5 62 7
53 13.18 10.35 78.5 121.75 71 8.5
54 114 9.7 76 122.5 55.5 3.5
55 12.2 10.2 79.25 123 62 7
56 12.45 9.33 72.5 120 58.5 6.5
57 13.18 9.98 89 133 70.5 10
58 12.55 10.25 71.5 130.5 58.5 6
59 12.35 9.13 82.5 126 62 5.5
60 12 10.35 79.25 120 70 9
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61 12.4 9.6 81 122.75 57 3.5
62 12.05 9.88 79 132 74 11
63 14.43 11.75 88.5 134 81 13
64 13.2 10.75 7343 121.25 74.5 8
65 13.08 10.3 83.5 127 57 5
66 13.45 10.43 81.5 127 71.5 10.5
67 12.78 10.33 80 128.5 61 6
68 13.53 10.65 91 121.5 67 7.5
69 11.7 9.28 73 124.5 58.5 7
70 12.33 10.28 81.5 117 70 8.5
71 11.6 9.5 73 124.25 70 7.5
72 11.95 9.9 75 127.5 66 8
73 13.1 10.18 83 121 69.5 10
74 12.85 10.68 74.5 125 67 8
75 12.9 10.55 74 131.5 67.5 8
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76 13.45 10.35 81.5 128.5 63.5 6.5
77 13.1 10.6 79 127 69 7
78 12.8 10.7 83.5 130.5 70.5 9.5
79 12.25 9.75 77 116.5 62 6
80 13.08 9.9 80 132 67.5 8.5
81 14.2 11.9 85.5 125 78.5 10.5
82 12.4 10.3 78.5 114.5 66.5 7
83 13.4 10.68 82 139 80.5 11
84 12.8 10.6 78 115.5 65.5 7
85 13 9.25 86.5 124 66.5 6.5
86 13.45 10.75 85.5 120.25 67 7
87 12.95 10.2 74.5 126.5 60.5 7
88 12.9 10.7 77 140 79.5 12
89 11.95 9.65 81.5 125 61.5 6.5
90 12.68 9.88 83.5 113 73 8.5
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91 12.6 10.25 82.5 123.5 72 8.5
92 11.8 9.6 78 116 71.5 8
93 12.83 9.85 76 123 61.5 8
94 12.85 9.8 86 122 65 6.5
95 12.93 9.95 83 115.5 70 7
96 13.7 10.6 81 128 73 9
97 12.9 9.78 78 117 63 5.5
98 12.05 9.85 79 128.5 67 8
99 12.45 10:15 70.5 121 70.5 9
100 13.78 10.25 76 120 74.5 9
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ddud senineumes (1.4) | senamungs lnsais @) | funhae-Infleoew @r) |yuTndiea [ anugusia @) | szesdsumnda) | aila | fwauongums

1 14.4 10.5 75.75 126.25 72.5 9.5 9 8.978
2 12.48 9.65 81.5 1225 68.5 7.5 7.5 7.7415
3 13.23 10.43 85.25 135.25 66 8 8 8.0977
4 12.98 10.45 69.5 132 64 7 7.5 7.3766
5 12.93 10.2 83 115 68.5 6.5 7 7.1805
6 12.23 10.25 77 119 64.5 6.5 6.5 6.5237
7 13.4 10.6 78 129 64 5.5 7 7.1522
8 13.03 10.2 815 123.75 68 7.5 7.5 7.7155
9 13.38 114 76.75 123.5 71.5 6.5 8.5 8.5333
10 12.95 10.33 80.75 126.5 65.5 7.5 7.5 7.3237
1 13.55 10.05 87.5 110 76.5 8.5 8.5 8.7185
12 12.7 9.55 70 126.25 59 7.5 6 57515
13 13.5 11.23 81.25 119.75 73 9 8.5 8.6113
14 12.53 9.65 87.5 108.5 67.5 7 6.5 6.4553
15 122 9.75 74.5 127 69.5 7 8.5 8.3171
16 13.6 9.73 79.75 113.5 69.5 6.5 7.5 7.3073
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9T | sz ineumed (1) | senhamuinss lnsars @) | fuhae-Infloen @r) |yuTndiea [ anwgasia @) | szesdsumnda) | amila | fwauongums
17 12.25 9.6 76.75 126.5 61 7.5 6 6.2482
18 13.48 10.4 78.5 119.5 69 7.5 7.5 7.6366
19 13.9 10.65 89 106.25 81 9 9.5 9.5135
20 13 10.6 73 126 68 8 8 7.8838
21 12.95 10.35 80 13825 62.5 7 7 7.1116
22 12.9 10.2 89.25 118.5 68 7.5 7.5 7.3228
23 13.08 10.1 80 124.75 71 8 8.5 8.5073
24 12.78 10.15 79.5 126.5 66.5 8.5 7.5 7.5627
25 12.9 9.85 84 123.25 73 9 9 8.8731
26 12 9.78 81 125 63 6 6.5 6.614
27 13.1 10.1 83.5 129 70 9 8.5 8.5862
28 12.55 9.8 79 116.5 60.5 7 55 5.3807
29 13.23 10.65 85.5 130.25 78 9 10.5 10.5917
30 12.68 10.13 81.5 133.75 65.5 8 8 7.866
31 12.88 10.4 76 120.5 67 7 7 7.2334
32 13.45 10.7 83.25 126.5 63.5 5.5 7 6.8457
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9T | sz ineumed (1) | senhamuinss lnsars @) | fuhae-Infloen @r) |yuTndiea [ anwgasia @) | szesdsumnda) | amila | fwauongums
33 13.73 10.75 80.25 126.5 70.5 9 8.5 8.5187
34 13.45 10.75 75 133.5 71.5 10 9.5 9.2813
35 12.35 9.8 78.5 126 60.5 7.5 6 6.0913
36 13.43 10.1 77.75 114.5 67 7 6.5 6.7846
37 12.55 9.55 79.75 113.5 67.5 7 7 6.8293
38 13.53 10.08 82 117.5 64 5.5 6.5 6.292
39 14.13 10.85 87 118 71.5 8 9.5 9.5559
40 13.45 9.95 84.5 114 69.5 6.5 7.5 7.3447
41 13.18 10.43 75 126 64.5 8 7.5 7.0473
42 12.85 10.85 82.25 110.5 71 7.5 7.5 7.4414
43 14.13 10.73 76 52 60.5 8 6.5 6.5401
44 12.85 10.25 78.25 118 65.5 5.5 6.5 6.6879
45 12.83 9.7 74 141.75 57 5 6.5 6.4329
46 12.55 10.3 82 124 62 5 6.5 6.3002
47 13.23 10.63 72 135.5 62.5 7 7.5 7.2799
48 13.1 10.55 79 129.5 68 8 8 8.1456
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49 12.7 10.4 71.75 128 65 8.5 7.5 7.3164
50 15.53 11.05 79.5 116 73.5 9.5 8.5 8.4503
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