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(cranial index)7} 0.85 o}l HLg ojx QlZEJM) BE -‘?—7&17_3} 1, 958 Y &S dZdAe Id 3
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AHNIL AHRPIY LopA o] BHTLE FAZ )
A% olBe] P ﬁmw S AL AR A A

Angle 5§ ¥ agoz Ak 64 07/1L0lA 13*1] 1270¢
Alolo] &3l olEE X BAH STHRAATAAA L Tate =
23950, Bt ATNTFA 51929 ASE Aot A2
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706l D40l o A2 RUBLE §7A 24

Z739] 1/2014 WAAASAY, stet 42X ot 72
u} $27) 2QAZAe) 1/201% B AR A ¢

Aot 44RO Bomeel e ASE TIAAT. oIS
16297 £31e) aa] Aol wEARS 2ol Gt A
1, 2678 271340] e A%, HARAFA BEe o]
e A 2 2] A AoleAFo R g A1hPA
7 ARAdEtn gesE 4 5 A9S 14099 25
A S QAAY oz st

l"n 2 o
|n i e oo

e

Azt o2 Add 14049 SFPAMATEARE Are
% Enlow"9 Z5%/04 7 (Ar-Se—pts, middle cranial fossa
angulation) & Al&3l1, o] £5/MAzo] 40.3 B} A2 7
$-(539) & &M E g H+ (mandibular protrusive-effect
group, Group A)2.2, 40.3"Ht} & 35(824)= 3tetsH
&7 (mandibular retrusive-effect group, Group B)——i
Bl o] A9 tFo R dgen, 40.3° 2 AZE 53

A 9)stgitt. ol & 13542 64 07RelA 74 12714 *}°]°ﬂ
&ate ke TAE, 84 071l 94 1270l &3t o
Ao o=, 104 0Ll 114 12709l &3t o211

A2, 124 074LalA 134 127019l &3t g2 1342
TE314 tH(Table 1).

1 AZA
7+ A=A e 2828 (Fig. 1) BABGCH,
2) AZEE
19719 AASgES 16719 Z4A S
Protractor®(Ormco, U.S.A.)& ©]&3l4q
A&31AtHTable 2).

=& Cephalometric

257 A AR

N =

3) EAEA

MA 22 ¢} A 2R & Statistical Analysis System(SAS)
& o] &3 B RFEA (Wilcoxon test) S Al@etd, stIHAER
I (Group A), 8H3E Z 7 (Group B)7te 43439

Table 1. Distribution Percentages of the Sample Accord to the
Angulation of the Middle Cranial Fossa(N=135)

16(51.6%)

Y

15(48 40/) 31

9y 12(34.3%) 23(65.7%) 35

11y 14(41.2%) 20(58.8%) 34
13Y 12(34.3%) 23(65.7) 35
SUM 53(39.3%) 82(60.7%) 135

Unit:person
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Table 2. Linear and Angular Measurements on the Lateral Cephalometry
_ Angular Measurement

Cranial Base N‘:s “Ba NSA NS SSe

Se-S S-Ba
Midface GI-N-Ri Ar-S-PTS PTS-Ri PNS-ANS
PTS-Ri-ANS PNS-ANS-A Ri-ANS PTS-PNS

PNS-ANS-Pr ANS-A-Pr N-ANS ANS-A

FH/ANS-PNS A-Pr ANS-Pr

Mandible ) Co-Go-Gn Ar-Go-Me Co-Gn Go-Gn

Co-Gn-B 1d-Gn-Go Ar-Go 1d-Me

1d-Me-Go FMA 1d-B B-Me

ANS-Me

, - S
N-Se 372mm  40.1 39.7 39.2 39.0 38.7 39.0 405
Lineas Se-S 26.6 26.4 27.0 274 95.6 274 212 278
N-S 63.8 66.5 66.2 06.8 64.7 65.5 66.0 67.9
S-Ba 423 438 45.7 465 43.0 458" 455 48.9"
Angular N-5-Ba 130.0° 129.8 127.7 133.2* 1304 126.3* 127.9 128.6
N-S-Ar 124.7 124.7 121.6 127.3* 125.3 122.3 124.1 122.5
* P0.05
* P(0.01

0. A+
1. 5708 (Cranial Base)

1) F7HA 2ol

A=A Agol(N-Se): FAIHAEZIHTL T~94 Alo]
oﬂ %745& 07]"‘ H?l T 13"'“77]';(] °k1_ 71::" ﬂ“otr] o]-‘l],'
SEEATFE T~11A Atolol] & W37l g 11~134 A
olo ot FrtH AW TAA FIAHS THTable 3).

AFANA Fao|(Se-8): F T EF A9 Fvle 3
MA3] F7hE e Feldlen 53] et E ATl T~9A
Atelole 7kl o] A el tH(Table 3).

A FHO|(N-S): SrFHERAATL T~94 Alo], 3}
AEE FIFLE 11~134] Atel9] F717h F=8 Aoz
ERtH(Table 3).

5704 Zol(S-Ba): stHEEHTE dAF F7te &

' A MM FAHA U SAFHAHL L T~94 Aol
Fig. 1. Cephalometric Landmarks Used in The Study. (P€0.05)9F 11~13A41 Ake](P<0.01)ell A3 Z7t= it
(Table 3).
ol 7, 9, 11 2 13419] 7 AHoA st AEFH2T 3}
AT E AT HAFNEY Fehd EH 9 xolE HA} 2)F WAz
At N-S-Ba: steixlEiahr e A% $7bo) wet S7te &

Ae Hyon E3] 11~134 Alold] #A3] Zr7lE0omH
(P€0.05), att3 8| AT T~94 Atold| BA8] 7+4ad ¥
(P€0.05) 9~13A Ato]ol] <zt F71= Ak (Table 3).
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_Gioup A , _ GroupB  GroupA  GroupB
372mm  39.0 40.1 387 397 39.0 39.2 405

26.6 25.6 264 214 27.0 2712 274 218
63.8 64.7 66.5 65.5 66.2 66.0 66.8 67.9
42.3 43.0 43.8 45.8 45.7 45.5 46.5 48.9
Angular N-S-Ba 130.0° 130.4 129.8 126.3" 1277 127.9 133.2 128.6*
N-S-Ar 124.7 125.3 124.7 122.3 121.6 124.1 127.3 122.5
* 1X0.05
** P<0.01

Table 5. Growth Changes of Midfacial Linear and Angular Measurements with Aging in Two Groups

G

PTS-Ri 50.5mm 53.1* 54.5 56.9 51.4 53.8" 54.2 574
PNS-ANS 46.3 48.1* 49.0 49.1 46.9 46.7 49.6* 51.1
PTS-PNS 254 26.5 28.7 26.7 26.5 26.2 27.8 30.4*
Linear N-ANS 48.5 49.2 51.3 54.3 48.8 51.0* 53.3* 56.1"*
Ri-ANS 26.7 26.8 29.4* 31.9 278 28.2 29.8 315
ANS-A 6.4 7.2 6.7 6.3 6.5 6.6 7.1 8.0
A-Pr 7.6 8.4 84 9.0 7.7 8.1 8.2 8.8
ANS-Pr 134 14.6 14.7 14.7 13.2 13.6 14.5 15.6
GI-N-Ri 155.3° 157.8 155.9 151.3 158.3 158.4 157.5 151.8*
Ar-S-PTS 81.9 81.5 7.7 7.7 81.6 79.0 77.6 78.0
PTS-Ri-ANS 1.7 79.2 80.1 73.9* 79.2 76.1 78.7 76.6
Angular PNS-ANS-A 59.9 59.9 60.9 65.0 63.3 60.9 597 60.8
PNS-ANS-Pr 77.6 76.1 78.9 34.1 77.0 78.0 7.2 78.7
ANS-A-Pr 148.7 149.8 148.0 146.0 149.8 147.3 147.0 143.5
FH/NS-PNS 2.3 2.1 3.0 34 2.1 3.1 3.3 3.5
* P{0.05
** P{0.01
3) 7 AFAY 5 23he] o] SHepEH ATHZE 9Ash 114 Alelo] 27 Z7HP(.0DE 2

AFAA Ao} TANE StF Aol Zork 9 o2 UEyith vlgeEaA 4Rgols PAMe] wE st
11491 o Ak 13404 o 2 Aoz deidth 3 FHESHTN WA o2 27 deRthTable 5).

FAA o], AFAA Fo| & FF/A ol 2 94 F3ebdEo|(PTS-PNS): stfHEaFATL st 57
dA stetFE gaTo] dAH oz A UYehgou EAA & T Hlsted o] & A171Q1 T~11A] Atele] F71€ whd, et
94L& 11THTable 4). HEHTE ol 2F %2 A7 9~134] Aelol] F71= A

FAAZL TAA o)zt gl et 949 134 <& 3} on, 53] 11~134] Aleld] dA3] F7HP0.0D)E AL

FHERITO HAF] A(P0.05) F 7] & o]} VeRgT #ZE 7|7~ 134 Alo])el o] FolAl Fadet

T3l rHTable 4). A Eole] Frte stAFEHEATo AR o ¥ €t
(Table 5).

2. ¢t (Midface) AR EO)(N-ANS): d#H 9] 7t wet F & 25 A&

Ao B ¢o] FHER oY 53] tFHAATFL 7T~94)

1) v)/detE-gA AR (P€0.05), 9~114 AFo](P€0.05) & 11~134] A}o]

HPGERA AFANPTS-RI): stfdgasee 7~9  (X0.0D @A 37} YTk, B shoti g matgo] 74
A Aol @A3) S7HP0.05)8 Ro= uektor] dekF oA 134 Atelo] Uit F71Fo] st aIT ¥]a}o]
HEHNTE 7T~94 ALl(P(0.05)%h 11~134 API(P0.01) & R o2 Jekdrh(Table 5).

ol @43 3718 Ao Jegoh(Table 5). Ri-ANS: 93] 37lo) me} = ¢ 2% A&Hoz g

TFARI(PNS-ANS): stetdgazhe, siFsaske & o] F7lAR oY 59 SAREAATL 9~ 114 Alold] &
FTHAA 1349 o2& A7) A& o R tEYog 3 A% F7HP0.05)7F AKATH(Table 5).

AAEAATE THIS 94l Aleloll WA 3] Z7HP(0.05) =

138



2) ek

Ao} 7| AFEO|(ANS-A): SILHERITLS TH oA 13xﬂ
Atole] & W7} &R Foron} et FE g A&
oz %7}% ©2 JeRgtH(Table 5).

Aot AZ2FZEO|(A-Pr): ¥ T BF T~ Alo] &
134] Alel 9] Tﬂ%ol thi & 122 Yelgth(Table 5).

kg AHEO|(ANS-Pr): slAAERITFE 7T~94] Alol
o thd FUHE o]% & ¥g) gl s FEanTe 9
~13A] Atelel e Z7hE Aoz eyt £3 aletiE
F7e TAlOlA 134 Aelof] vehd Frtake] sletdEae
ZEt & 202 Yehgth(Table 5).

11~

3) A EA]

GI-N-Ri: 5 + B5 439 37} A Aubgos 7ka
o, §3) sttFE anT-e 1149 134 Afeld] #A)
3] 7+ (P0. 05)ﬂ21t}(Tab1 5).

Ar-S-PTS: ¥ &+ & 4 go
o, Sl EF AT 9Aﬂ ol A 11*11 AM oﬂ, AT E EARFL
T~9A4 Ate], 9~114 Alele] Za7t F= A (Table 5).

PTS-Ri-ANS: st EgITEL T~114 Aol A3
F7FtR o 11~134) Alelo] @A (P(0.05) ZAHAx
AT E BHFL T~94 Aol thh & Zo] A4S B
(Table 5).

PNS-ANS-A: A ERANTS Ao Zvlel 3A Az
Z7181908 £3) 11~134 Alo]d] Z7te] Zo] o}, sfet
FEEHTZE A T WA AuE o HA FAdhe
Fd& B tHTable 5).

PNS-ANS-Pr: 3l EZHTFL 9~134 Alolo] Be %
9] Z7P} gl ot sletE s A ul e T~134 Aleld| thae] %
7Vt B2 = X5 & Wt gl FolAtHTable 5).

)
ogk
o

Table 6. Comparlson Betvveen Group A and Group Bin M|dfa<:|a| L|near and Angular Measuremems vthh Agmg

Jol
ﬂ
XA
N
i
N
o
(=]
(=)

ANS A Pr: ﬂ%‘%ﬂ%ﬁﬂi

oﬂ H]aﬂ
(Table 5).

FH/ANS-PNS: ¥ & 25 d#3 ¥ $71she el
1, SPABETNTE 9~114 Aleld, IFEHAATE T~
94} Alolell Z7te] Zo] thA AA VeERETHTable 5).

4) Zt AoA e} F T3t 2}

Bl E A AR 7ol 3l EE gIlto] SltA BRI T
Brh dekE o 2 depdoh el TAE sebdE

37y sl E ARl & 2ol KolA] ekgtont 1141
o} 1340l sltFE g atol B & 7Li YeRJtHTable 6).

Aok o] 7} T~13A4] Alolole F T3t & 2] 7} gl
o} 1349 StetsE Aol ?ﬂﬂ 3] 2 Jeht T #3t
o ey Apolrt FRSATHP(0.01). WA HE]E BE
APoA sttFE EHFo] f Fom, F F7h| Aol A
o) Z7vs} A Az AX e Aoz Vet Aot 7| A EEe]
TAl, 941 2 114 el & 2bol& Bolz] ggtovt 134wl
slotsE| Zatgo]l A3 & Aoz YeERGTHP(0.01). %
ot Az T Eol9} Aok Adwo|e IIHAEAATH d1tF
H g7k 2 Aol & KolA] gkskrh(Table 6).

GI-N-RiE 7~11A Alolele 3tet3g g3o] thd 37
veld oy 1349 F &3t Abol7t gl PTS-Ri-ANSE
TA G et EadTto] ST aAT Hlgte tha Ak
o} 9A|9} 114l o7t A3, 1349 t4 24 yeht &

274 A xol7} glE Aoz Yehgtl PNS-ANS-Pre
T~11A4] Alololl F 3t & Aol & HolA Fhort 134d=
aetEE aabro]l A 22 (P(0.05) A2 YEhHt
PNS-ANS-AE TA4I9t 9A ol & 3tetd EaF o] tha 2gko

.
T

o

50. 5mm '

PTSRi

53.8
PNS-ANS 46.3 46.9 48.1 46.7 49.0 49.1 51.1
PTS-PNS 254 26.5 26.5 26.2 28.7 26.7 30.4**
Linear N-ANS 48.5 48.8 49.2 51.0 51.3 54.3 56.1
Ri-ANS 26.7 21.8 26.8 28.2 29.4 31.9 31.5
ANS-A 6.4 6.5 7.2 6.6 6.7 6.3 8.0*
A-Pr 7.6 7.7 8.4 8.1 8.4 9.0 8.8
ANS-Pr 134 13.2 14.6 13.6 14.7 14.7 15.2
GI-N-Ri 155.3° 158.3 157.8 158.4 155.9 151.3 151.8
Ar-3-PTS 81.9 81.6 81.5 79.0 717 7 78.0
PTS-Ri-ANS 777 79.2 79.2 76.1 80.1 73.9 76.6
Angular PNS-ANS-Pr  77.6 77.0 76.1 78.0 78.9 84.1 78.7"
PNS-ANS-A  59.9 63.3 59.9 60.9 60.9 65.0 60.8
ANS-A-Pr 1487 149.8 149.8 147.3 148.0 146.0 143.5
FH/NS-PNS 2.3 2.1 2.1 3.1 3.0 34 3.5
* P{0.05
** P{0.01

139



J Korean Acad Pediatr Dent 27(1) 2000

J 1149 1340 St B astRo) tha 2 Ao vy
THTable 6).

3. 3lekF (Mandible)

1) AAZ3]

StebA] Zol(Go-Gn): F F BF T~134 Afolol f-AVeHA
S7HE Ao, et FEE Tl T~94 Ak](P{0.05) 2 11
~13A1 Ate](P€0.01)ell 23] Z71slo] 134de sttdE
EATRY 7 A2 YehgtH(Table 7).

glekz] #ol(Ar-Go): 114 7R & T 23 & o)} gl
Aot setAE Aol 11~134 Alold] A FvkEo] 3}
AFEEATET 52 22 el (Table 7).

slehg £40](Co-Gn): 7TAlolA 134 Alold] & # 2%
FARH Z7HER oY, SAEETHTL 9~114] Aloo] &
A8 F7HP0.0DEA T AFHAATFL T~94 Alo]9}
11~134 Atele] @A F7/HP(0.01)E RoZ vehyrh
(Table 7).

stet A2FEol(Id-B): § F BF T~134 Atold] AntA
o Z7H oot stebAE I T T~114 Aold,
SAFE gHTL 9~134] Alold] Z7td Aoz Jehygth
(Table 7).

stet 71 EEol(B-Me): F & BF T~94, 11~134 A
ole] A F7HE FHolAdet, 53 stFHAAZL 7~9
AR 11~13A Atelell ol gle F7HP(0.05)2 BgY
(Table 7).

slehE Adzol(Id-Me): ¥ ¢ 2% 39 Z719 3
Az ZHEQ ey, A aIT ZtEo] setdE g}
TR Fn, 53] AdFHAANTE 11~134 Alo]o] @A
S7HP0.05)7} A AtH(Table 7).

StebFo|(ANS-Me): A EaIZS] T~94) Aol &

X
=
=

3] F7HP0.05)E A, GTE EATE 7T~94(P(0.05)
Aol 2 11~1341(P€0.01) Alojel]l A8 F7tslo] Aukao
2 3o mahrel thad A Yelgrh(Table 7).

2) ZAZA

stetzH(Ar-Go-Me): SHIAEFTT
A 7 ER o 11~134) Aol 2 2
AFE FHFL T~114 Aol tha ZA2E oY 11~134
d $71EE AR YEITHTable 7).

Co-Gn-B: & & 25 €#9 Z7}9 3 & Zo g
H o} sttTgaIT-e THCA 94 Alelol @A 3
(P€0.01) = Atk (Table 7).

1d-Gn-Go: F « 55 d789) Zoie} 7 & Hoz 7
Hd ot 31t TE AT 7T~94 Ao, 11~134] Alold] &
AsHA 373 744(P<0.05)8 A2z Vet (Table 7).

< T~94 Aleld] =
S 2 Zanged, &
g

¥d gl

£EN

3) 2+ Aol M| F F3F 3]

gt dole A FE AT To) st SR T H]Elo]
7t Ao M ta Hovt fed L flol F E3] FElH 2ol
7b F8 A Jeh A E @tk 28y R sole TAH9
AR & F 7t 2 zpol7} glgde} 1149 ol 28 shet
AERIHT] g ¥4 134 F Z3] Ao|7l ¥ & #
A stekE o] 9A setFE AT ta AA vER
ou o4 9 FHZAE ol ek et NzTgo] ¢
et N Z ol F T E Xo| S HoA) ggkont dhe}
F AdzolE 94 7e F Tl & Aol7l it 114
2 134d& st ER Aol B ¥ ASE YERT 3ot
Axoles 11A7R = F #3td & zol7t gl ey 1344 &
AT E FabFo] thh g2 Ao YePgTtHTable 8).

812t 7HCo-Go-Gn 2 Ar-Go-Me)2 9419} 114d1& 3shet
AERHRT] BA3) ZA JeEH(P0.01), F =7} FeiA

Table 7. Growth Changes of Midfacial Linear and Angular Measurements with Aging in Two Groups

Go-Gn 65.1mm  67.2 734 76.8 66.2 70.0* 73.1 78.8*
Ar-Go 42.3 456 451 499 43.17 446 440 46.3
Co-Gn 102.0 107.0 114.4™ 119.9 104.2 109.6** 113.1 120.4**
Linear 1d-B 7.3 8.1 9.0 8.0 7.9 7.6 7.9 8.4
B-Me 16.3 18.2 18.1 20.4 16.7 18.4* 18.1 20.0*
[d-Me 234 26.6 27.0 28.3 24.3 25.6 259 27.6*
ANS-Me 61.4 63.7* 66.5 71.2 62.9 66.3 67.5 71.3*
Co-Go-Gn 124.7° 127.8 125.8 122.3 125.3 123.3 121.1 122.0
Ar-Go-Me 130.8 135.3 135.3 131.8 131.1 131.6 130.0 131.7
Angular Co-Gn-B 54.3 50.5 50.1 44 4 54.2 47.3* 457 43.3
Id-Gn-Go 79.3 75.8 74.9 74.1 79.3 75.2* 74.5 71.1*
Id-Me-Go 86.7 83.1 81.7 82.8 87.1 82.7 83.2 80.0*
FMA 30.0 30.5 29.9 28.3 29.5 29.6 28.8 29.9
* 1X0.05
** P0.01
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Abstract

A CROSS-SECTIONAL LONGITUDINAL CEPHALOMETRIC STUDY
ON CRANIOFACIAL SKELETAL CHARACTERISTICS IN KOREAN CHILDREN
AGED 6 TO 14 WIiTH CLASS I MALOCCLUSIONS

Soo-Bae Park, D.M.D., Yeong-Chul Choi, D.M.D., M.S.D., Ph.D.

Department of Pediatric Dentistry, College of Dentistry, Kyung Hee University

It is well known that there are different craniofacial skeletal groups in the same malocclusion types. The pre~
sent study was performed to determine morphologic sub-groups in Korean children with Class I malocclusions,
and to find out morphological differences between subgroups by means of a cross-sectional longitudinal cephalo-
metric study.

In this study, 135 children aged 6 to 14 year-old with untreated Class I malocclusions were selected. The
samples were divided into two groups depending on the angulation of middle cranial fossa (MCF). That is, when
the MCF of an individual was measured smaller than 40.3, he/she was tossed into mandibular protrusive-effect
group(MREG), while when an individual was measured larger than 40.3, he/she was tossed into mandibular
retrusive-effect group(MREG). Thereafter, the grouped samples were divided into 4 age groups(7, 9, 11 and 13
year-old). Thirty four linear and angular measurements on the tracings of lateral cephaloradiographs were mea-
sured, and the morphological characteristics and differences were compared and analysed by means of Wilcoxon
test.

It was found that Korean children with Class I malocclusions were divided into two groups, in which 39.3%
were belonged in the MREG and 60.7% were in the MREG. In the MREG, anterior-posterior length of cranial
base, nasomaxillary complex, maxilla and mandible were larger than the MREG. And although there was no dif-
ference in the total length of mandible (Co-Gn), mandibular body length (Go-Gn) was larger in the MREG dur-
ing the majority of the observed periods. These results would suggest that a majority of the samples, 60.7%,

demonstrated many of configurations of craniofacial skeletal relationships that can be found in the leptoprosopic
faceform.

key words: Middle cranial fossa angulation, Crosssectional-longitudinal study, Class [, Craniofacial skeletal
pattern
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