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@ Sella(S) : sella turcica 23] F54

@ Nasion(N) : nasal bridge®] curveol|A] 7} 1o
©1 frontonasal suture®] junction
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PR

® Orbitale(Or) : bony orbital margin®| #3HH
® Ethmoid point(E) : sphenoid boneZ} ethmoid bone2]
WA

® PTM : pterygomaxillary fissure2] 3%
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© Pogonion(Pog) : 3t<t& A 553+
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SN plane

FH plane

Palatal plane

Occlusal plane

¥

Mandibular plane

Fig. 1. The reference points on the lateral cephalogram.

@@ L1 : mandibular central incisor9 tip

U6 : maxillary 1st molar®] mesiobuccal cusp tip
® L6 : mandibular 1st molar®] buccal groove
Porion(Po) : external auditory meatus®| #%73

(2) 71244 (Fig. 2)

D SN plane : sella®}t nasione 943 A

@ FH plane : orbitale®} porions AA3sk= 4

® Palatal plane : ANS9} PNSE 23t A

® Occlusal plane : incisal overbite®] 1/23} Al 1t 1-X]3¢
9] cusp height®] 1/2<& dZ23te A

(® Mandibular plane :
9l 1 {4

menton®l4 mandibular angle

D AZYE
B AT AHgE AZPRE BE 1572, 7 g5

e thew oo

(1) Maxillary and mandibular length(Fig. 3)

® Maxillary length(Mx. L) : condylion®lA] ANS7}#]<]
A

@ Mandibular length(Mn. L)
742 €] A

- condylion®lA] pogonion

(2) Vertical skeletal measurements(Fig. 4)

(D Total facial height(TFH) : nasion®l* menton7}x] 2|
A

@ Upper facial height(UFH) : nasionol|A ANS7IA] 2]
A

282

Fig. 2. The reference lines on the lateral cephalogram.

Fig. 3. The measurements for maxillary and mandibular length.

(® Lower facial height(LFH) : ANS°lA menton7}<] 2|
A

® Ethmoid point - PNS(E - PNS) : ethmoid pointelA]
PNS7HA €] A

(® Sella - PNS(S - PNS) : selladllA PNS7H#] 2] Azl

® Posterior facial height(PFH) : sella®l* gonionZ7Hl
o] Ag

(3) Dento-alveolar measurements(Fig. 5)
@ Palatal plane - menton(PP - M) : palatal plane®lA]
mentonZHA] 2] A2
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Fig. 4. The measurements for vertical skeletal relationships.

() Palatal plane - upper molar(PP - UM) : palatal

plane®l A upper 1st molar mesial cusp tip7Zb*19] 4
2 Az
® Palatal plane - upper incisor(PP - Ul) : palatal

planel Al upper central incisor tip722] 24 Az

@ ANS - PNS : ANSel|#] PNS7HA] 9] A

(® Mandibular plane - lower incisor(MP - LI) :
mandibular plane®| 4] lower incisor tip7Fx<] 4] Azl

® Mandibular plane - lower molar(MP - LM) :
mandibular plane®l*| lower 1st molar buccal groove
7HA ©] 2 A

@ PTM vertical(PTM - V) : pterygomaxillary fissure]
- lA FH - planeol] W&l 4413} maxillary 1st mo-
lare] distal surface7b*|2] 42 Az

h }'\jl
o] AZ oM dojRl ASAE 54 =233 SPSS
ol g3l BA Helslith. ASH o] MA 2 Al
3, 4 2 frelgt Aelrt
AA 3] Yste] Mann-Whitney U testZ o] &3+
o, &3 AlS FE3ke] A of & Spearman Correlation

AnalysisZ 733t t.
. oA+ o4
1. 4, stetz Zol(maxillary and mandibular length)

%4, stetEe] Holg S45ke W, ¥ maxillary length
P&} 87.6 mm, oA 85.8 mm=E @A} AApET 1.8
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-
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Fig. 5. The measurements for dento-alveolar relationships.

[IMale
[__]Female
120 -
100 * T T
o F——
60+
404
204
&)
Mx. Length Mn. Length

Fig. 6. The means of maxillary and mandibular length(mm).
Mann-Whitney U test(* : p <0.05)

mm H ZAHp ¢ 0.05). Mandibular length® &4+ 107.7
mm, 92 106.1 mm= gl & ZAH frolaE vehdl
A SktH(p » 0.05)(Table 1, Fig. 6).

2. =A|A obZ | (vertical skeletal relation)
FAA okx ZdolE YEE 6714 % total facial
height®] #H##2 94} 117.7 mm, <A 115.9 mm=E EAt
7F AR 1.7 mm © Z2%3(p > 0.05), lower facial
height< #2F 66.1 mm, %2 64.5 mm= @A} A ET
1.6 mm B ZAth(p € 0.05). YA &5 JHd 2 F
AR freat gle Aoz vesem(p ) 0.05), 2t 35
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Table 1. Means and standard deviation of the skeletal and dento-alveolar measurements(mm)

Total M F o
Measurements Mean D Mean D Mean SD P Significance
Mx.L 86.7 4.2 87.6 4.6 85.8 35 0.033 *
Mn.L 106.6 54 107.1 5.6 106.1 52 0.263
TFH 116.8 59 117.7 5.1 115.9 6.6 0.147
UFH 54.6 7.8 54.4 7.0 54.8 8.6 0.916
LFH 65.3 3.9 66.1 39 64.5 3.8 0.042 *
E-PNS 473 3.0 47.5 2.8 47.1 33 0.700
S-PNS 46.9 3.0 473 2.5 46.4 34 0.095
PFH 78.0 49 78.3 4.0 77.7 5.7 0.577
PP-M 624 3.7 62.9 3.6 61.9 3.6 0.097
PP-UM 20.0 2.0 19.8 2.1 20.2 1.9 0.372 -
PP-UI 27.7 2.4 279 24 274 24 0.275 -
PNS-ANS 49.8 2.5 50.0 2.7 49.7 24 0.618
MP-LI 39.7 2.5 40.0 2.5 394 2.5 0.344 -
MP-LM 30.9 2.2 313 2.3 30.5 2.0 0.055 -
PTM-V 8.5 2.6 8.6 2.7 84 2.5 0.874 -
Mann-Whitney U test(* : p < 0.05, - : no significance)
[IMale I Male
130 - [ 1Female [__JFemale
120} I {» o -
110: 1] 60 T{—
100-. 50 _i_ i
90 -
80 T 1 ° ++
70 - = =
60 T T 20
1 | 10
el 1 L i
EPNS  LFH  PFH  SPNS  TFH  UFH ; MPLI MPLM PNS-ANS PP-M  PPUI PP-UM PTMV

Fig. 7. The means of vertical skeletal measurements(mm).
Mann-Whitney U test(* : p <0.05)

P42 upper facial height 54.6 mm, posterior facial
height 78 mm, ethmoid point - PNS 47.3 mm, sella -
PNS 46.9 mme]th(Table 1, Fig. 7).
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5ot x|o} 4! x| Z=2HA|(dento-alveolar relation)

0%

ot Xof 2 Xz AAE YehllE T/ 52 A4l
EAA FAA7 9l Ae® YEeH (p ) 0.05), 7
H 3k palatal plane - menton< 62.4 mm,
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J
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ook

palatal plane - upper molare 20 mm, palatal plane -
upper incisore 27.7 mm, PNS - ANS& 49.8 mm,
mandibular plane - lower incisor= 39.7 mm, mandibular
plane - lower molare= 30.9 mm, PTM vertical< 8.5 mm
o|1tk(Table 1, Fig. 8).
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Fig. 8. The means of dento-alveolar measurements(mm).

4. 22 3 X|ofx|= HAlof| cist AnbA|a=(correlation

| =
coefficients of skeletal and dento-alveolar
measurements)

%, sek o), $24 ok o] a¥lm 4, set Aok %

2 zZA e ol H7et7] ¥ste] Spearman corre-
lation analysis &3t EA8ATH(Table 2, 3).
Maxillary lengtht mandibular length$} =& 3#A#A S
YERTHr = 0.625(d), 0.574(<1)). Sella - PNS(r
0.437(d), 0.548(1)), PNS - ANS(r = 0.571(d),
0.650(¢1)) = maxillary length$} =2 3#3A S Ve
PTM vertical maxillary length$} Bxbell A =& AT#A
(r = 0.457)2 Yepl oy, ozl e o AaaA = v
ERNA] ¢k9tth. Mandibular lengthe total facial height
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(r = 0.528(), 0.537(<1)), lower facial height(r =

0.4150d), 0.577(4)), ethmoid point - PNS(r =
0.44104), 0.499(¢)), sella - PNS (r = 0.486(4),
0.607(21)), posterior facial height(r = 0.560(%),
0.534(])), palatal plane - menton(r = 0.531(&),

0.675(<1)), palatal plane - upper molar(r = 0.486(d),
0.452(%1)), mandibular plane - lower molar(r =
0.474(4), 0.477(c1)) 2 PTM vertical(r = 0.507(),
0.523(a1)) 3} =& FABAE YeRATE Total facial height
= upper facial height(r = 0.405(4), 0.417(4))¢} =2
’3B3A, lower facial height(r = 0.763(%), 0.787(9))%}
= W% =2 AHBAE JERUTE. Lower facial height+
palatal plane - mentonZ "% & FAAA(r =
0.916(4), 0.790(4))& YEt}. Palatal plane - upper
incisor(r = 0.717(), 0.401(3))¢} mandibular plane -
lower incisor(r = 0.711(&), 0.594(4))= lower facial
height9} FApollA m$ =& AABAAS Yehd o}, ozl
Me 2 A4BBAE JERY. Palatal plane - upper in-
cisore maxillary length¢} Z##A7F §124 mandibular
plane - lower incisor (r = 0.474(&), 0.426(4)),
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mandibular plane - lower molar(r = 0.488(%),
0.499(o)) = =2 AAIAE A= A

maxillary length®} =& 4
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AAS R 1887kl 1 5 fule] Aol At
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Table 2. Correlation coefficients of skeletal and dento-alveolar measurements in 10-year-old males

MxL  MnL TFH UFH LFH E-PNS S-PNS PFH PP-M PP-UM PP-UI PNS-ANS MP-LI MP-LM PTM-V

r 1 .625 286 .165 226 271 437 .365 134 .040 158 571 474 488 457
Mx.L ) ok * o ok ok ok *okk ok

r 625 1 528 207 415 441 486 .560 531 486 370 329 273 A74 .507
Mn.L p sk sk s - sk sk sk sk o * s sk

r 286 528 1 405 763 315 421 316 785 543 510 127 .596 499 315
TFH P * sk * sk * o % sk sk sk sk sk

r .165 207 405 1 207 120 124 012 211 054 246 .089 .043 110 213
UFH ) *

r 226 415 763 207 1 245 400 299 916 452 17 230 11 628 271
LFH P sk Aok *% * *x% *% Hokok Hkok Hkok

r 271 441 315 120 245 1 684 .366 211 136 245 418 084 215 607
E-PNS P o * stk *% *% Hkk

r 437 486 421 124 400 684 1 .567 298 144 .365 309 113 318 .607
S-PNS » sk e ok ok sk sk * sk * * sk

r 365 .560 316 012 299 366 .567 1 395 .502 354 285 151 379 440
PFH p #x ok * * o sk *x sk * * ok .

r 134 531 785 211 916 211 298 395 1 .649 .645 117 673 .545 310
PP-M P wkk wkk sk * *% sekok * Hkk Hkk

r .04 486 543 .054 452 136 144 .502 .649 1 429 0039 471 154 231
PP-UM p *okok Hokok *% ok wokok ok wok

r 158 37 Sl 246 717 245 365 354 .645 429 1 .160 419 456 -0.049
PP-UI P sk Aokok k% *% * *x% *k *ok *k

r 571 329 127 .089 230 418 .309 285 17 -0.039 160 1 132 364 370
PNS-ANS P Hokok * N * K *x *

r 474 273 .596 .043 11 084 113 151 673 471 419 132 1 470 405
MP-LI p *k Kokok Hkk *okk Hok ok *ok *

r 438 474 499 110 628 215 318 379 .545 154 456 364 470 1 391
MP-LM p ek % ok ok * ok ek % % . *

r 457 .507 315 213 271 607 .607 440 310 231 -0.049 370 405 391 1
PTM-V Sk o stk sekok *% * * *

=

Spearman Correlation Analysis

r: Correlation coefficients, 0.7 < r <1 : very strong correlation, 0.4 < r<0.7 : strong correlation, 0 < r < 0.4 : weak correlation

*:p<0.05,**: p<0.01, ***: p<0.001
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Table 3. Correlation coefficients of skeletal and dento-alveolar measurements in 10-year-old females

MxL MnL TFH UFH LFH E-PNS S-PNS PFH PP-M PP-UM PP-Ul PNS-ANS MP-LI MP-LM PTM-V

r 1 574 327 355 174 349 548 485 212 032 .021 .65 426 499 270
Mx.L P Hkk * % * ok ok Hkk *% Ak

r 574 1 537 254 577 499 .607 534 675 452 235 38 552 477 523
Mn.L P ok ok Hokk Hokk Hkk ok ok ok *k ok Hokk o

r 327 537 1 417 787 167 162 243 496 162 .004 150 457 405 202
TFH p * ek * ok ke . .

r 355 254 417 1 -0.232 515 .599 415 289 356 207 323 335 238 .033
UFH P * * sk sk ok * * * *

r 174 577 787  -0.232 1 184 155 193 790 257 401 142 .594 430 232
LFH P ok ok ok ) *x ok ok

r .349 499 167 515 184 1 827 .651 457 128 279 157 453 .503 .005
E-PNS P * sokok k% Hkk *x% * * *ok Hkok

r 548 .607 162 599 155 827 1 737 431 256 315 254 482 529 259
S-PNS P sk sk Kk sk sk Hx * Hkk Hkk

r 485 534 243 415 193 651 737 1 376 432 172 443 484 .700 077
PFH P ok ok ok *kk Hokk *x ok ok ok *okk

r 212 675 496 289 .790 457 431 376 1 496 484 183 757 528 225
PP-M P sk sk * ok o ok ok sk sk ok ok

r 320 452 162 356 257 128 256 432 496 1 075 496 456 225 064
PP-UM P o * ok sk Hkk *x

r 021 235 .004 207 401 279 315 172 484 075 1 -0.015 206 219 202
PP-UI p sk #* #* sk

r .650 .380 150 323 142 157 254 443 183 496  -0.015 1 321 286 .100
PNS-ANS P Hokok sk % sk seokx % %

r 426 552 457 335 .594 453 482 484 757 456 206 321 1 674 227
MP-LI P $k sk Kok * sk ok sk ok Hkk ) * Ak

r 499 AT77 405 238 430 .503 .529 .700 528 225 219 286 674 1 .100
MP-LM ) ok ok ok ok *kk Hkk *kk ok * ok

r 270 523 202 .033 232 .005 259 077 225 .064 202 .100 227 .100 1
PTM-V *

=

Spearman Correlation Analysis
r: Correlation coefficients, 0.7 < » <1 : very strong correlation, 0.4 < r<0.7 : strong correlation, 0 < < 0.4 : weak correlation
*:p<0.05,**: p<0.01, ***: p<0.001
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Abstract

A LATERAL CEPHALOMETRIC STUDY OF 10-YEAR-OLD CHILDREN WITH NORMAL OCCLUSION

Chan-Hee Ju, Seon-Mi Kim, Kyu-Ho Yang, Nam-Ki Choi
Department of Pediatric Dentistry, School of Dentistry, Chonnam National University

This study was performed to establish the lateral cephalometric standards of Korean children for diagnosis of
antero—posterior and vertical discrepancies of maxillofacial region. The lateral cephalometric radiographs were
taken from 100 Korean children with normal occlusion, and then 15 measurements were statistically analysed.

The results of this study were as follows :

1. Maxillary length of males was significantly greater than that of females (p  0.05). There was strong corre-
lation between maxillary and mandibular length (r = 0.625(M), 0.574(F)).

2. Lower facial height of males was significantly greater than that of females (p ¢ 0.05). Furthermore, there
was strong correlation between total facial height and upper facial height (r = 0.405(M), 0.417(F)) and
very strong correlation between total facial height and lower facial height (r = 0.763(M), 0.787(F)).

3. All measurements for dento—alveolar relation showed no statistically significant sex difference. Maxillary
length showed strong correlation with mandibular plane - lower incisor (r = 0.474(M), 0.426(F)) and
mandibular plane - lower molar (r = 0.488(M), 0.499(F)).

Key words : 10-year-old children with normal occlusion, Lateral cephalometric study, Antero-posterior and vertical
discrepancies
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