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Table 1. Number of subjects according to the chronologic age and CVMI and coresponding mean and standard devia-

tion of CYMI and chronologic age.

Agel(year) CVMI(stage) Total

6 7 8 9 10 11 12 13 14 15 16 1 2 3 4 5 6
Male 8 5 M4 19 14 18 1 12 12 12 5 26 6 2 16 17 4 1309
Female 7 9 16 2 10 19 19 15 28 16 7 27 3y 0 29 A 14 171

100 100 160 202 270 340 400 470 48 516 516

CVMI +0.00£00010.62£059 0,65 £0.84 £1.03 +1.14 £0.72 £0.84 058
740 970 1102 1433 1433 1428
Age +195 £142 +138 £136 116 +1.22
w2 2771 BA, P-A view A= o] L] teral negative space® AV A 02 4T 4 glon
Boto} wPJALEo] d&eA] G WELE A7 Z P-A viewE o[-§¢ SF A 0] B1=A] a3
g0, 1 sk

Davist 1918 paranasal sinus®] H]t& o] =3t
ATl A P-A viewE A& AH&slRen, wyst &
ofol| M = Broadbent7} S E.9} A BRI HAAA &
Z38}9 31, Doering, Wood, Warrene P-A viewZ
o] &g AW EE A3t o, Harvolde HIthA
Gt #ato] AT

P-A viewE ©]&% X4, &7 wWolg vy
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Table 2. Actual width measurements of dry skull and radiographic enlargement of dry skull on posteroanterior

cephalogram accrding to the radiographic cephaolmeteric machine.

Cranial Facial Mastoidale Nasal  Maxillary Mandibular Mx-Mn width U6 L6
width width width width width width differential width width
Dry skull 15048mm 136.37mm 11098mm 2791lmm 67.42mm 92.00mm 13.00mm 51.30mm  50.90mm
Cranex 3+  113.78% 109.96% 11416%  112.75%  106.27% 106.59% 112.23% 114.21%  113.28%
Spex 113.05% 108.68% 113.07%  10752%  104.90% 104.88% 108.23% 109.88%  110.49%
Proline 110.63% 107.20% 111.79%  10358%  104.22% 104.43% 106.92% 10959%  110.35%
PM 2002CC Prolinecld] #9489 AxF4Z9 A= 3t BASIth Sy B S5 ot
Ao Bh&S BAsle] A2let]cHTable 2). Adge 2y oa3 E}
3. SH2A EYPMS: Age, Sex
TEHUF MxW ; 22 3Ry,
SAS. Ver. 6.12 for Windows2 ©]&3ld t}2x MnW ; 12 Theksl ARy,
2ol FA33t Mn_MxDif ; 13} ©}8}3] A 23,
Mx_Mnf ;13 d&3lH =Yg,
1 4933} CVMIe] The ZRE9AR AR AS
A BER EEUAT TN SgW4  CVMI, Sex
2.4 "4’ CVMloﬂ UiI’L_ -‘—‘l“tl" OA]'}‘“ /‘]’7{]-’] F ES NP MxW ) E]-?S
= 22103 O T T - 7‘]’ 5} §]:'L]-1— o,
3. A% CVMI| E}-E— %Zéﬂr u]%g} %M ol Mn_ MxDif ; 17 D}%ﬂ A% <
=2 o} [ _ : 2 s .
‘a Eol'iﬂ HO]'Q:] Mann-Whitney tests ]63 Mx_Mnf 1;4_ T;]-E]’Q-—H_:_ =}
stqick
4. Maxillary width®} Mandibular widthel] o3t ©}
2 AZYE 29 ue3 JRWAS dopry) 0. ==
918l o] Pearson correlation testZ Al stA T},
5. S AEA A 3 AREE o] &3t Maxi- . SOFEHAK HEXIC! HI1 (Table 3)

llary width$} Mandibular width, Mx-Mn dif-
ference & Mx/Mn ratio®] #7414& At
o} HA g3 ARGl ded 7 JdddA &
gt on, W Ao £ L2 &
7yt A g it BAH SR {5
o9 (p-value > 0.05) A 371 E?}‘é]—l‘f
d& A9stn, RYLFPEE TP S o &
sto] F7hslth. 38 3 HA & o &t 7z
QA Yolo wE N AFAY HT 2
70% A8 F3tg F4 35t Maxillary widthh
mandibular width, Mx-Mn difference ¥+ Mx
/Mn ratio®l] thg EXoX & 1689 A&7} o
& Yol A5 547 uj§- Agolste o] & A

& -N
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Table 3. Cephalometric analysis according to age and CVMI
SNA SNB ANB
male female male female male female

Mean SD. Mean SD. Mean S.D. Mean SD. Mean SD. Mean SD.

6 8Ll4 3.00 83.00 313 78.48 1.76 79.81 352 2.66 1.32 3.20 0.72

7 8030 1.86 7894 3.08 7186 2.9 76.57 358 244 1.60 2.6 1.69

8 8065 3.28 80.18 2.9 7184 334 76.96 246 281 1.64 322 1.53

9 7905 2.9 79.92 322 75.74 328 76.84 2.66 2.78 143 2.69 1.06

A 10 80D 34 79.85 1.86 76.31 1.81 76.90 1.96 331 213 2.9 179
g 11 8060 281 80.37 442 76.96 347 76.50 346 2.44 327 334 1.01
E 12 798 438 80.89 311 76.97 423 77195 327 2.85 1.21 2% 1.28
13 7893 415 79.87 255 76.28 332 7133 2.09 267 2.01 2.54 147

14 7987 342 80.71 274 7741 3.30 78.25 291 246 1.62 248 1.02

15 815% 493 80.43 391 7706 2.39 78.23 3.23 2.80 1.25 2.21 197

16 8022 383 79.67 255 7788 2171 76.99 2.04 2.34 131 2.70 1.39

1 8067 3.08 80.37 320 7753 2.62 7155 3.16 2.79 1.37 2.81 1.42

C 2 7997 3.29 79.84 3.88 76.50 3.39 76.42 2.1 326 1.79 287 1.22
y 3 8053 341 80.58 2.79 7154 2.94 7761 2.73 299 1.66 297 132
M 4 9% 498 80.79 3.03 76.65 3.39 71.73 3.02 2.52 159 3.07 1.06
I 5 795 406 80.64 312 76.82 2.98 78.34 3.06 2.26 1.21 2.30 148
6 8018 1.98 79.40 342 77.20 321 76.95 2.46 2.98 151 246 175

WITS Ul to SN IMPA
male female male female male female

SD. SD. Mean SD. Men SD. Men SD. Men SD. Mean SD.

6 339 2.718 -5.11 075 10435 887 9847 1007 9438 3.4 85.69 6.61

7 442 2.01 -391 309 10064 527 10207 501 90.42 537 91.03 447

8 -236 157 -3.16 174 10409 77 10665 513 93.50 837 96.64 548

9 -32 2.25 -3.45 270 10473 562 10432 620 91.81 7.00 91.36 5.69

A 10 -169 2.75 -3.20 219 11026 583 10820 546 93.96 552 95.85 7.65
¢ 11 -19 2.00 -2.00 237 10679 762 10797 511 94.33 841 95.53 6.00
E 12 298 2.87 -2.16 260 10949 381 111.16 547 91.18 582 93.29 3.88
13 2% 2.32 -3.27 1.81 10892 670 11071 624 95.73 743 90.63 7.39

14 -289 241 -2.73 28 10744 719 11023 633 90.04 480 93.05 7.04

15 207 2.54 -341 282 10650 729 11052 745 92.93 493 93.81 7.48

16 -282 1.56 -461 235 10858 1M 10431 540 95.98 3.68 92.76 451

1 -2.98 2.04 -4.24 221 10443 726 10178 649 93.86 718 90.58 6.31

c 2 2 23 -294 221 10651 698 10639 583 93.38 720 94.17 6.03
vy 3 205 2.01 -3.13 246 10854 645 10875 587 92.12 7.76 93.96 597
M 4 33 2.58 -2.42 259 10976 544 10899 559 93.15 6.31 R.75 7.24
I 5 -178 2.17 -3.36 262 10601 751 11002 6% 92.56 547 92.94 6.49
6 -263 2.10 -2.11 213 10508 652 UL 7.4 91.73 261 93.70 7.15
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Table 4. Measurement of width on

CRXIAA 31A 25, 20014

posteroanterior cephalogram according to age and CVMI and gender difference

Cranial width Facial width Mastoidale width Nasal width

male female male female male female male female

Mean S.D. Mean SD. Mean S.D. Mean SD. Mean S.D. Mean S.D. Mean S.D. Mean S.D.

6 1579 48 1548 59 1271 57 1243 28 1121 43 1082 41 273 13 218 27

7 1613 35 1544 66 1280 41 1256 63 1134 58 1065 37 281 23 212 14

8 1614 75 = 1567 68 1287 64 * 1233 87 1138 54 1099 66 294 15 = 280 18

9 1621 175 1578 69 1322 53 =* 1300 51 1125 48 1116 49 287 19 288 29

10 1597 58 #+x 1507 42 1361 45 = 1295 27 1176 45 1135 40 297 28 23 18

A 11 1565 72 1544 77 1341 62 1346 72 1169 62 1130 61 305 25 = 203 21
G 12 1634 72 #+ 15334 53 1402 45 == 1342 50 1202 52 = 1165 52 327 29 302 22
E 13 1618 82 1573 63 1410 44 1374 56 1216 47 1190 46 319 28 331 35
14 1662 64 =+x 1583 53 1439 42 = 1363 53 1221 51 = 1168 46 328 33 320 25

15 1676 51 =x 1583 70 1445 57 =+ 1372 53 1238 120 =** 1163 49 328 26 327 35

16 1652 56 1624 50 1494 50 =+ 1364 48 1237 73 1149 82 314 32 31 19

1 1601 56 =*x 1554 7.1 1283 58 =#* 1245 53 1132 50 =+« 1080 54 284 16 215 19

C 2 1602 71 1555 67 1339 53 s 1301 89 1158 57 =*x 1126 52 295 27 21 26
v 3 1594 73 #+ 1355 73 13712 64 *x 1322 50 1184 60 =+ 1134 44 316 26 #*== 295 24
M 4 1673 80 #+x 1553 60 1430 58 = 1356 41 1241 94 =+ 1160 60 330 3l 314 25
I 5 1652 55 ==+ 1585 60 1450 49 =+ 1373 48 1215 74 = 1174 55 320 25 3R7 32
6 1669 71 =* 1595 52 1471 67 = 1367 56 1224 61 = 1172 52 338 30 325 29

Maxillary width Mandibular width U6 width L6 width
male female male female male female male female

Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean SD. Mean S.D. Mean S.D.

6 639 21 622 12 54 18 835 35 594 18 #x+ H47 24 &0 41 584 31

7 646 24 638 45 530 26 845 45 590 26 581 36 &7 29 594 39

8 671 31 =# 641 25 617 25 85 40 617 25 #x 585 21 84 42 = 580 19

9 676 26 #+ 650 34 613 30 #x 8.1 .43 613 30 *x 588 42 900 33 = 585 28

10 699 35 = 668 25 620 22 = 89 49 620 22 604 19 929 40 52 23

A 1l 699 34 =x 614 35 616 24 = 906 53 616 24 *x 588 29 9R9 39 = 574 3l
G 12 701 32 675 45 625 24 =+ 903 45 625 24 604 34 939 35 589 27
E 13 723 26 =* 631 32 631 30 043 43 631 30 * 604 36 971 39 5.1 35
14 714 19 * 6390 38 619 27 935 44 619 27 611 30 982 45 = 590 29

15 718 30 696 41 614 28 %7 39 614 28 602 25 986 51 585 25

6 743 16 * 702 22 637 16 =* 932 24 637 16 595 39 90 34 52 32

1 66 34 = 634 30 601 21 = 844 38 601 21 ==+ 573 33 84 39 586 31

c 2 694 32 #xx 664 34 623 27 870 40 623 27 #x+ 585 32 918 37 =+ 579 26
y 3 694 35 == 666 34 618 28 =+ 894 40 618 28 599 30 M8 41 = 584 26
M 4 716 23 = 687 40 612 27 = 936 49 612 27 6l.2 36 972 42 59.1 36
I 5 721 28 * 703 34 623 23 =* 946 41 623 23 607 31 9717 45 5.0 27
6 735 13 * 683 32 639 18 = 937 47 639 18 *+ 535 26 1021 42 =+ 591 23

Mann-Whitney test : *(p < 0.05), *+(p < 0.01), **=(p < 0.001)
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Table 5. Measurements of ratio and differences in width of maxilla and mandible on posteroanterior cephalogram
according to age. CVM!, gender difference.

Mx-Mn difference Mx/Mn ratio
male female Total male female Total

Mean SD. Mean SD. Mean SD. Mean SD. Mean SD. Mean SD.

6 21.13 471 21.23 2.96 21.18 3.8 75.30 463 74.64 2.57 74.99 3.70

7 21.06 2.49 20.72 6.10 20.84 498 7545 2417 ™66 661 759 536

8 21.29 401 21.46 348  21.38 3.68 76.01 393 7499 323 747 355

9 22.38 428 22.07 416 2220 417 75.24 416 7476 401 7497 403

10 22.98 3.29 2107 383 22.19 358 75.30 313 7616 337 76 319

A 1 22.95 401 23.20 493 23.08 445 7535 372 7454 432 7493 400
G 12 23.83 39 273 561 23.14 5.03 74.69 3.64 7493 544 44 479
E 13 2483 458 25.19 398 2503 418 7454 3.9 7336 351 738 371
14 26.80 4.00 2447 465 25.17 455 7281 301 7393 431 7359 39

15 26.72 483 26.08 388 26.36 424 73.01 373 7278 369 728 364

16 2468 473 2299 358 23.69 3.99 7517 3.9 75.39 3.36 75.30 3.46

1 20.80 4.08 2096 423 20.83 412 76.02 416 728 433 B4 423

C 2 22.33 370 2157 399 21.99 383 75.73 352 7528 391 7553 368
\ 3 25.34 373 22.86 485 23.88 455 7331 3.36 7456 470 7404 421
M 4 2558 3.9 2493 440 25.16 423 7377 315 7345 402 7357 370
I 5 2555 462 24.33 388 24.74 413 73.96 375 7434 346 7421 352
6 2855 4.08 2534 589 26.05 5.60 7211 2.92 7313 521 7290 474

Mx-Mn width differential(Rt) Mx~-Mn width differential(Lt.)
male female Total male female Total

Mean  SD. Mean SD. Mean SD. Mean SD. Mean SD. Mean SD.

6 1165 1.87 11.80 14 11.72 167 11.82 2.05 11.3%5 101 1160 161

7 1147 164 11.23 198 11.32 1.80 11.44 117 1193 257 1175 213

8 11.34 171 11.61 1.89 11.49 1.78 11.72 1.35 1203 178 1183 157

9 11.68 1.69 11.92 179 11.81 1.73 11.80 1.84 11.93 1.62 11.87 1.70

10 12.07 1.79 11.35 1.29 1.77 1.61 11.39 1.60 1164 167 11.50 1.60

A 1 11.52 1.98 12.17 154 11.85 177 11.83 176 1233 203 1209 190
G 12 1297 142 12.36 2.06 1259 1.8 12.80 1.89 1233 218 1251 206
E 13 1263 1.99 12.82 1.28 12.73 160 1265 1.77 1345 194 1310 18
14 1367 1.4 1268 2.00 1297 1.98 1350 145 1308 202 1321 186

15 13.24 1.3 12.96 190 13.08 134 1375 218 1369 279 1371 250

16 13.14 1.33 12.02 2.23 12.49 1.92 12.15 261 12.3t 253 1225 24

1 11.38 1.83 11.31 1.70 11.34 175 1156 161 11.63 177 1160 168

C 2 11.68 163 11.99 1.88 11.81 1.74 11.61 158 11.98 L 17 167
v 3 12.85 1.97 12.21 155 12.47 175 12.78 2.00 12.25 1.86 1247 192
M 4 1331 1.59 12.75 1.61 12.95 1.61 13.04 1.27 12.92 1.89 12.96 1.68
I 5 12.90 192 12.38 1.7 1255 1.81 13.22 2.38 1287 226 1298 228
6 13.32 1.20 12.87 257 13.08 2.34 14.11 1.39 14.21 28 1419 256

There were no statistical significances between male and female(p < 0.001).
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2. HOSFEHUAM AR Z& AEX| & =4 KOl
9l 4|1l (Table 4)

E AZXE Vo] B CVMIY F7}) wek A
2t —0—7}0}3‘1@.

Ao mwa Z49] Wzl A cranial width$} fac-
jal widthe SMFE] Szt Foas Jeile
] (p<0.05), mastoidale widthe 12415E FUzte]
S22 JeERIATHP<0.05). 3tA1% CVMIC whE
cranial width, facial width, mastoidale widthe] *# 3}
JgHE 1HAREH 6847 dY BF foatE v
ERJ 2 tH(p<0.05).

Nasal width: 841, 114] 28]z CVMI 384 2 A
93 RE A$oA dT FAE YERAA] &
AIHp<0.05).

64 5-E] 164 Atole] maxillary widthe] W3}k
Il A 104mm, A elA 8.0mme] 3l mandibular
widthe] ®3le= gdzloA 140mm, S AFelA 9.7mm
2 Ueht, Aotrge stete] qairtte datelA
W g}ako] o Wttt ‘

Hol w2 Z79] W3l maxillary widthe 8
A 5-E], mandibular width® 9415 @7kl &<
A8 Jeh Y 2 (p<0.05), 164]9] maxillary width
¢} mandibular width¥ BU e 25 § A& Ve
W%l o v (p<0.05), CVMI®] wE maxillary widthet
mandibular width®] ¥ 3t A= o2k 2 EA 2] man-
dibular widthE A &g RE ZA$-olA FUzlel &
22 e ATH(p<0.05).
U6, L6 width: 8, 9, 114l Z8lx CVMI 2, 694

oA duiztel FfaE Yehgl e (p<0.09), U

width 9 45mm7h Z7Ftsl ot L6 widths w2
I -1.1mm, GAIAE 08mm Z7Vetsich.

3. HDSTEEIAIN AIRIO| ZA AIEX| A01Q HIZ
O| H|1 (Table 5)

6H5E] 168744 Mx-Mn difference, Mx-Mn
width differential(Rt.), Mx-Mn width differential
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- ABSTRACT -

Characteristics of posteroanterior cephalometric analysis in children
with skeletal Class | malocclusion

Sang-dJin Sung, Yoon-Shik Moon, Jung-Kook Kim, Hyun-Sung Jung

Department of Orthodontics, College of Dentistry, Wonkwang University

Three dimensional analysis of malocclusion and craniofacial deformation is essential for the successful orthodontic treat-
ment. But the orthodontists are not familiar with diagnosis and treatment plane based on lateral cephalometric analysis.
Since orthodontists do not posses a sufficient knowledge in standard value of posteroanterior cephalometric anaysis and
of clinical importance for transverse jaw growth.

In this study male(n=130) and female(n=171) aged from 6 to 16 and diagnosed as Class [ malocclusion were selected
to analysis width of cranium, maxilla and mandible on the posteroanterior cephalogram. The changes as a function of chr-
onologic age and cervical vertebrae maturity index(CVMI) were examined. The proper regression model was selected by
sex with polynominal regression models and method of variable selection.

Mean of each measurements and 70% confidence interval of individual measurement according to age was assesed and
a graphs were made.

Results are as follows :

1. All the measurements for the width are gradually incresed as increase in chronologic age and CVMI. From the total
amount of change between age 6 and 16, there is a tendency that mandibular width is broader than maxillary width
and the width of male is broader than female.

2. There is no statistically significant sexual difference in Mx-Mn difference, Mx-Mn width differential, Mx/Mn ratio
according to age and CVMI.

3. Mean of each measurement and 70% confidence interval of individual measurement according to age and sex were
assessed and graphs were made for maxillary width, mandibular width, Mx-Mn difference, Mx/Mn ratio.

4. The width of maxilla and mandible in Korean children are broader than Western children during growth period.

KOREA. J. ORTHOD. 2001 : 31(2) : 169-72

% Key words : Posteroanterior cephalogram, Width, Growth, Regression model, Cervical vertebrae matu-
ration indicators
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