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Fig. 1. Anatomical landmarks used in this study.
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Tabel 1. List of variables used in this study.

ssAptARRIS) 7

5020 M3t 917

. . s~ba 3. n~ba 4. n-ar . 6. sp-pm
7. pg-tgo 8. n-sp 9. n-ss 10. sp—gn 11. n-gn 12. s—pm
13. s-ar 14. ar-tgo 15. s—tgo 16. n-gm/s-tgo 17. pg-tgo/n-s 18. n-tgo
19. s—pgn 20. pgn-ar 21. pgn-rls 22. sp-is 23. pr-pr’ 24. is-FH
25. is-NSL 26. is to n—p 27. 1i to n—pg 28. pr-is 29. id-1i 30. id-id’
31. gn-ii 32. is-as/n-ss 33. is to n-ss 34. ii-ai/n-sm 35. i to n-sm 36. pg to n-sm
37. i to ss—pg 38. g 39. ob 40. n-s—ba 41, n-s-ar 42. n-s-pgn
43, s-ar-tgo 44, s-nss 45, s—n-sm 46. ss-n-sm 47. po—n 48. n to FH
49, ss to FH ver through po 50. sm to FH ver through po 51. s—n—pg 52. n-pg/FH
53. n-ss/pg-ss 54. NL/F 55. ss—sm/ML 56. ss—sm/n-pg 57, ss—n-pg 58. NSL/NL
59. NSL/ML 60. NSL/RL 61. FH/ML 62. NL/ML 63. NL/RL 64. ML/RL
65. n-tgo/RL 66. n-tgo/ML 67. n-s—pm 68. pm-s-ba 69. OLs/NL 70. OLi/ML
71. OLx/ML 72. ILs/NL 73. ILs/ML 74. ILi/FH 75. Is/ILi 76. pr—n-ss
77. CL/ML 78. cv2ap-cvdip
B. POSTURE -
79. NSL/VER 80. NI/VER 81. ML/VER 82. RL/VER 83. OPT/HOR 84. CVT/HOR
8. NSL/OPT 86. NL/OPT 87. ML/OPT 83. RL/OPT 89, NSL/CVT 90. NL/CVT
91. ML/CVT 92. RL/CVT 93. OPT/CVT 94. NSL/HOR 9. FH/HOR %. FH/VER
97. HF/OPT 98. HF/CVT
C. HYOID POSITION
99. hy to NSL 100. hy to NL 101. hy to ML 102. hy to CVT 103. hy to pm
D. AIRWAY DIMENSION
104. tu-ad3 105. pm-ad2 106. m-adl 107. ve-pve 108. uv-puv 109. rl-prl
110. va-pva 111. ep—pep 112. pm-uv
E. SOFT TISSUE MORPHOLOGY
113. ne-sn{mm) 114. ng-Int(mm) 115. Int to n-ss(mm)
116. pm to n-ss(mm) 117. n-ns-unt(°) 118. n—ns—pm(®)
119. sto to NL{mm) 120. n-ne—sss 121. sn to Int-ls(mm)
122. 1s to NCL(mm) 123. sto to ML(mm) 124. n-ns-sms(°)
125. sms to li-pgstmm) 126. i to NCL(mm) 127. sssns—=(°)
128. sto to OLs(mm) 129. s—ns-pgs(°) 130. NFL/NCL(®)
SEECE & 23500 o2 AZ 249 BHE AR BB
1007)2) E2o) thate] UYE 6L AFHE A o2 oAU 1AM o2 vhd EEe =
£ 3 AADLE A v @ b, A gelAE Aol A 2318 ulFl g & F AEAEY 2L
o] &, Bl Aol whet A3 o™ (Fig. 2), ¥ 34 & eI o

ol ¢=d F, E=H Y FHE T FFEE
glste 428 Al ©) ASAY A&

13070} Al&gEe el 127 vpdol 8@ A

4) AZLAte NS A% BEo 2 2 AR g 77 A& on SAS BATZIRS o &
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51.52 252 51.92 248 0.0317

25
n-ss 25 6843 375 6755 38 0.024
S-pm 25 53.76 311 5343 2.98 0.0424
pgn-ar 2% 129.90 508 12145 487 0.0154
i to n—pg 25 591 251 6.10 2.62 0.0236
Ns/n-ss 25 24.31 6.09 21.87 546 0.0001
ii to ss—pg 25 390 162 4.22 : 1.96 0.0240
n-s-ar 25 126.24 379 12564 385 0.0197
s~ar-tgo 25 147.89 517 148.75 5.06 0.0060
n-s-pm 25 7.18 267 75.89 300 0.0063
pm-s-ba 25 55.88 350 55.22 341 0.0158
ILs/NL 25 116.45 541 113.87 469 0.0001
Is-/ML 25 9%.31 520 95.82 501 0.0486
Li/FH 25 59.93 585 60.58 534 0.0435
Ls/ILi 25 125.76 574 12894 324 0.0001
ML/CVT 25 7499 6.45 75.21 6.22 0.0350
tu-ad3 25 8.89 2.08 757 1.69 0.0122
pm-adl 25 28.39 366 2144 355 0.0004
prn to n-ss 25 3101 223 31.44 2.07 0.0081
s—ns-unt 25 119.49 386 11850 348 0.0366
$—NS-SSS 25 98.01 242 9715 2.27 0.0032
S—NS—Sms 2% 90.48 263 89.83 264 0.0177
$SS—NS—SmSs 2% 754 158 7.33 1.61 0.0265
S~ns-pgs 25 90.35 2.88 89.83 2.98 0.0255

Table 3. Variables shown significant difference after correction of marking

s—ar-tgo 24 14793 52 14875 5.06 0.0042 0711

n-s—pm 24 75.56 2.76 76.04 315 0.0231 0.67

ILs/ML 24 11465 468 113.87 4,69 0.0390 168

ILs/MLi 25 1275 5.63 12894 524 0.0088 171

tu-ad3 24 849 169 757 169 0.0091 1.20

$—NS—SSS 25 9170 257 9715 2.21 0.0336 0.86
6 7148 w9 +3 Al ol Folx T
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ot #23 BH J12AL AR AFE W () 99F 239 4%
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Fig. 2. Digitizing sequence.
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- ABSTRACT -

A STUDY ON THE ERRORS IN THE CEPHALOMETRIC MEASUREMENTS

Kwang-Cheon Na, Young-Jooh Yoon, Kwang-Won Kim

Department of Orthodontics, College of Dentistry, Chosun University

This study was done to recognize the importance of errors in measurements of cephalometric radiograph and to find the

anatomical structures those need special care to select as a reference points through the detection of the systematic errors and
estimation of random errors.

For this purose, 100 cephalometric radiographs were prepared by usual manner and 61 reference points, and 130 measurement
variables were established.

Measurement errors were detected and estimated by the comparison of the 25 randomly-selected samples for repeated
meastrements with the main sample.

The following results were obtained :

1. In comparison of the repeated measurements, there were statistical significant differences in 24 variables which were 184%
of 130 total variables.

2. The frequency of the difference in identification of the reference points between the repeated measurements was very high

in the root apex of upper incisor(as), the most posterior wall of maxilla(tu), soft tissue nasion(n’), soft tissue frontal
eminence(ft), and ad3 in airway.

3. After correction of reference points marking until the level of below 5% significance, the range of random errors were from
067 to 1.71 degree or mm.

4. The variable shown the largest random error was the interincisal angle(TLs-1Li).
5. Measurement errors were mainly caused by the lack of precision in anatomic definitions and obscure radiographic image.

From the above results, the author could find the high possibility of errors in cephalometric measurements and from this point,

we should include error analysis in all the studies concerning measurments.
In is essential to have a concept of error analysis not only for the investigator but also for a reader of other articles.
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