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19314 Broadbent'”el] o8] T3 #AMA AlZ AR ﬂi AG Mg FE glon oS Aagos A
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AT, RickettsE ear-rodZ A4 ‘3} | ¥3 SRF
47 A ARE #Y3te UHE MRS
o true porion¥} orbitaleE ﬂ@ﬁ}% FH #H}
PT(Pterygoid point)ollA] FH #H®Hd] ¢x oz Yy
PTV(Pterygoid Vertical)& 7|54 2.2 3t &d ol
Rio] g wE Wiyt 74t 2 % RRoz 34

Al 71%0] B F ok s

7Nl Fﬂd ok YR & Hrlete VIEHCE
SN HH-& AM83te 4% AS3717 delsta Ad
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B 7°9 1}017} Atta k] SN HHHY 7°5 o] F
AL 2 F o] VM B B FAHE A
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AHg-te Aol vtk B3t

A28 WA e QY dyge e

Hot 2 wredsiy iAoy Hoe AEAoR
AR EE Xo|n2 NHPMQ AA 43 7]&4
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PO 2ok FeE vehle o8 23%E
bl M 2 AR S 7R E AL steEe] A
A A9 Aoz dHA glon w} &% AT
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Growp Class I Class 1  Class I
SMI 14 (A) ANB = 15 20 = ANB < 50 55 < ANB
SMI 57 (B) ANB < 15 20 < ANB < 50 55 < ANB
SMI 811 (C) ANB = 10 15 < ANB < 45 50 < ANB

ANBEY W
O Memn SD._ Mem  SD
A M 30 414 2,32 181 242
F 30 265 1.24 3% 2,32
e 1 . M 30 285 090 165 090
F 30 291 224 206 213
. M 30 260 097 7 309
F 30 216 090 186 212
A M %0 650 168 175 296
F 30 614 1.16 163 250
M . . 25 4
e I 5 30 618 127 1 240
F 30 567 132 051 282
. M 30 6.00 1.05 270 333
F 30 554 167 268 248
A M 30 047 145 599 297
F 30 065 168 612 280
e T 5 M 30 011 1.03 576 268
P 30 057 161 657 263
. M 30 089 1.70 570 3%
P 30 039 181 724 288

b O THA

o

QAN JEAE et w o] W w
LA

A FollA 224 £

SRE A AR
= TAA 174 71 9]
ok Solok 18

M : Male F : Female

< Aol fle 7 Y obE 508 E R skl

i)

oz

ForZ WALA AFE SMA(Skeletal Maturity
Assessment) System™ & o] £3to] BE=S & ZA
&5 web SMI 1-42 AT, SMI 5-7% B, SMI
8-11% CTo2 EFe¥ o & 19 &7/ 7o 1
2 2R 2R uES Bieed’ Zzte o @
W Az 30849 obsg AT R SATHE |1,
X 2).

“
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gl AAH

WIDTH OF EPIPHYSIS OSSIFICATION
B‘Q’B & B ‘ﬂx’
-
CAPPING OF EPIPHYSIS FUSION

Radiographic idemification of skeletal matarity indicators.

1o diaphysis.
t sesathoid of ehe thumb.

CHRILAAS 29& 25, 19994

e

MATURITY
INDICATORS

32 1. Fishman®| SMA system

Lt &2 &4

—

WAL ARRLe] Eg

AAUE R EABRS A Ao AXE F2
& WA ARRL 899 7] (Orthopos, Simens)dl] 0] =
FRAZ} ol =8 X10” X-ray M ES} HE
o

X

AH&-3t 60 KVp, 10 mA, 0.12 sec®] =% 270
2 FEEE AR ARRE #Fsen 73 KVp,

15 mA, 064 sec®) =& 2A0 2 ZREEFH WA}
A AR S B o g #gdt

Fishmane] #|<tg SMI(Skeletal Maturity Indi-
cators)ell mrat AA, A, ORA 2] 2 2 FZd] 9
23 AR oA dojvtes FAE A S 11 A
2 BRatgen, #3Ee 53 2o(adg ).

Width of epiphysis as wide as diaphysis
1. Third finger - proximal phalanx
2. Third finger - middle phalalax
3. Fifth finger - middle phalanx
Ossification
4. Adductor sesamoid of thumb
Capping of epiphysis
5. Third finger - distal phalanx
6. Third finger - middle phalanx
7. Fifth finger - middle phalanx

254
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fZ

Fusion of epiphysis and diaphysis
8. Third finger - distal phalanx
9. Third finger - proximal phalanx
10. Third finger - middle phalanx
11. Radius

L ZERRRA A A ASH 2 AS 35
A7) 89 A4 2 A3 porions] 3
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B 3-1. AZ K==

801 1.96 8.03 2.22

SN/FH

SN/MP 37.83 395 3720 444
FH/PP 0.74 2.32 0.74 231
FH/OP 12.27 2.68 13.83 3.89
FH/MP 2071 359 29.18 3.76
Gonial angle 12597 535 123.28 567

0.02
0.56
0.00
176
055
1.84

851 1.8 9.16 221 134
40.34 497 4048 5.17 012
0.96 266 1.38 425 046
1427 3719 12.85 4.07 1.50
31.83 462 31.33 535 043
126.68 6.45 12485 6.55 1.16

2.0

8.66

SN/FH 839 882 250 069 833 194 233 1.02
SN/MP B4 469 3628 518 0.2 B/ A48T B/O2 5 0.70
FH/PP 071 4% 07 33 03l 083 334 106 335 046
FH/OP 1025 405 105 349 030 1250 393 1248 403 0.9
FI/MP 2806 429 2746 44l 050 019 451 2936 476 1.20
Gonial angle 12726 512 12608 549 08l 12684 576 1469 597 228

% P<O05, ¢ P<OOL, *x P<O.00L
BE7F w2 FEFLHA P ARTE F53 12) Ar (Articulare) : Stetx] F% 558 71459 wat
o FAEE RS, deitdng® A= ASe s

01°, Al AL 01 mm 74 Aok
A
1) S (Sella) :

2) N (Nasion) :

23 2 7148 (a4 2

REEY HasAge T4
W) E-gte] FHA AA

3) Po (Porion) : 9Je]xe] H/F4A9 FHA

4) Or (Orbitale) : bony orbit contour®] 3 a3

5) ANS (Anterior Nasal Spine) : A=A4re]l bony
anterior nasal spine® %3

6) PNS (Posteior Nasal Spine) : 7429 THE719 F
Sk

7) A (Subspinale) : % 42l et

8) B (Supramentale) : symphysis <12

9) Pog (Pogonion) : symphysis #&AHHA

10) Go (Gonion) : 3letatd s} stebx] T wAHy

11) Me (Menton) : chin contours] #3sh4

Ade] 44y
4%

13) Ul (Upper incisor) : ‘9} ZHA9 A

14) U6 (Upper 1st molar) : A2t 7 1 | #3]&) 24P Sm
Fo B4

15) L1 (Lower incisor) : &t} S22 Atdd

16) 16 (Lower 1st molar) :
o A4
17) SN plane :

kot Al 1 A9l 24 E S

Sella turcica®t Nasions @23 A

18) FH plane : Porion¥} OrbitaleE A2 3 A

19) Palatal plane : ANSSF PNSE& 923 ﬁ

20) Occlusal plane : 3+
dakel Al 1 gt mF

21) Mandibular plane : Gonion¥ Menton%

]j }.x%

v ASYE
1) SNA (degree)
2) SNB (degree)
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T

SN/FH

8.07 2.64 2.50
SN/MP 3573 532 38.04 499
FH/PP 1.00 246 210 2.50
FH/OP 10.96 3.26 12.36 401
FH/MP 2166 462 30.02 3.80
Gonial angle 12192 6.72 124.42 593

Q01 24

0.07
151

132
1.32
1.87
1.32

CHXI AR 20H 25, 1999

825 843 1.94 0.26

38.35 542 3798 368 0.27
294 490 0.90 1.65 2.00
12.97 483 12.39 270 0.53
30.10 6.03 2955 349 0.39
123.02 570 12311 6.83 0.06

SN/FH 8.02 2.21 881 1.88
SN/MP 3530 555 37137 6.57
FH/PP 057 246 167 2.84
FH/OP 9.68 340 11.14 429
FH/MP 2128 571 28.56 6.43
Gonial angle  122.27 7.34 124.60 7.56

1.23
1.09
1.33
121

0.67
1.00

812 2.55 842 21 0.74
36.53 552 37.80 5.09 1.39
156 362 153 2.65 0.06
11.30 4.09 11.98 3.69 1.00
2841 553 20.38 4.69 1.10
122.41 6.50 124.01 6.73 141

3) ANB (degree)

4) Wits appraisal (mm)
5) SN/FH (degree)

6) SN/MP (degree)

7) FH/PP (degree)

8) FH/OP (degree)

9) FH/MP (degree)

10) Gonial angle (degree)

ot BA A
Al&E AZE SAS 6.04 program$ ©]-&3t Th-&
o] FEES BAANSFA.
Lz BAuT WelA duid ASE] Jawd
Totn AEzt A4 oA AFE
t-testE Al

2. 2t FASET WX ASYES B3 ade

ﬂl\‘J

* P<0.05, *x P<0.01, *#++ P<0.001

24 A3 9l8ked ANOVA test® At
43 AA © 2 Duncan’s multiple range testE A
3ot

3 7 BARFE WA s e ASTE
o] BAA 4995 AF37] At ANOVA test
2 A3l o= HAA 22 Duncan’s multiple
range test® A3t

m o472 it

A&E g 7t 151 4*301 %ioﬂr Czd
ANeE IF 53 ﬂ%ﬁfoﬂﬁ SN/MP$+ FH/MP7} &-¢]
FF(a) 001914 BAALRE Fo3t 2po] & B
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SN/FH

SN/MP 35.44 6.90 37.83 556
FH/PP 0.17 319 1.27 2.34
FH/OP 9.05 428 980 2.89
FH/MP 2120 561 29.98 482
Gonial angle 12240 731 123.88 707

124
1.27
0.66
1.73
0.67

35.08 5.82 4010 54 3.06”
1.90 226 131 28 0.77
1028 3.24 1136 4% 0.83
26.69 588 318 529 277"
12056 712 123.06 6.39 128

8.68 0.83

SN/FH 2.03 1.00 2.28
SN/MP 5.49 3703 5H7 2.3% 360 608  38M 56l 394™
FH/PP 001 407 075 260 0.78 059 339 110 262 101
FH/OP 743 2% 952 297 255" 879 368 1031 387 243
FH/MP %506 534 2800 608 185 2625 559 2976 556 377
Gonial angle 11929 757 12466 762 255" 12072 738 1383 6% 260°

# P<0.05, ** P<O0L, ##++ P<0.001
o IME F4agroAl SN/MP, FH/OP, Gonial FAA B&EA hE $AA F940] gle AL

angle®] FoFE(a) 005904 BAZ o2 Fol3t z}
o8 Hot}h
2. A=a=90| EA NS}

=

N

SN/FHE A, B, C9 3 E5dA R 93+
o W2 FAA ot gle Az delgh AT
A& SN/MP, FH/OP, FH/MP7} ¢y 504 &
Aaghre me FAH fodol A dehgon
Bioll A= FH/PP, FH/OP7}, C#olA & FH/OP7}
AR R w2l 27 A v
& 4-1, 2, 3.

8. A=E=0 24=50) 2 KoM Hiw

SN/FH, FH/PP= T, 11, I 53 w3te] |y

2

2 Jehdth [ #HuddM e FH/OPZE ¥
BEAM &R wet foxt Yl Aer #
ZH9n 1§ FAandTdMe SN/MP, FH/OP,
FH/MP, Gonial anglee] ‘gzlell A7 4 &0 we}
o3 AolE EHPow, IIF FAnFrdM=
FH/OP, Gonial angleo] @AloA ZA&T] o2

=270 N -
A frelyol

A& Aoz YRt 5-1, 2, 3).

aAA R WG A2ALE A8 we A
o] &fse] grom ofe} F)FHEe] YH} AL
o] FrptHANGI Ay gol Abgslm gl N1E
A& SN Huat FH FeolAw & 98 55 o
& 73 Qo BF e w=de] 93 gk SN
AL 71Fo s A% A FAAL A=

4
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SNFH 055 AAA 180 AAA 2.06 AAA
SN/MP 637" BAB 550" BAB 1221° BAB
FH/PP 0.06 AAA 025 AAA 0.22 AAA
FH/OP 1052™ BAC 518" AAB 1274™ AAB
FH/MP 676" aAB 492" aAB 12.23™ BAC
Gonial angle 0.34 AAA 155 AAA 179 AAA

* P<0.05, #* P<0.01, ** P<0.001
Duncan Grouping - &4 : I I, Il 37] :A>B>C
a: &% AP THAE FA437 9.

H 4-2. B20IM A=E=9| PHUER ¢t KoM 245

SN/F 0.05 AAA 0.70 - AAA 029
SN/MP 2.29 AAA 0.10 AAA 156 AAA
FH/PP 319" aAB 113 AAA 0.90 AAA
FH/OP 428" aAB 0.76 AAA 407 aAB
FH/MP 1.95 AAA 0.50 AAA 1.63 AAA
Gonial angle 0.19 AAA 0.30 AAA 0.05 AAA

* P<0.05, #* P<0.0L, **+ P<0.001
Duncan Grouping - 4 @ [ II, Il Z7] :A>B>C
a: A% dFEHE A3 glE

H 4-3. CHOIM H=E=0 SHIEIE 2t ROIM 28

SN/FH 0.03 AAA 175 AAA 1.05 AAA
SN/MP 0.77 AAA 219 AAA 271 aAB
FH/PP 214 AAA 0.34 AAA 2.08 AAA
FH/OP 382" aAB 177 AAA 5.60™ BAB
FH/MP 1.03 AAA 2.26 AAA 318" aAB
Gonial angle 117 AAA 0.34 AAA 035 AAA

* P<0.05, #x P<0.01, #=+ P<0.001
Duncan Grouping - 41 © I, I, T 27} :A>B>C
a: &% 9FTHE FdAt gle
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 5-1. |5 S8uUsZ0IM 28=E0 [IE A== KO8 44

ik Durlcan :‘i; ks

Lk W Glooe: Grou
SN/FH 0.06 AAA 0.04 AAA 001 AAA
SN/MP 14 AAA 0.19 AAA 0.55 AAA
FH/PP 0.65 AAA 1.58 AAA 1.36 AAA
FH/OP 582" AAB 689" AAB 13.23™ ABC
FH/MP 2.26 AAA 0.34 AAA 0.76 AAA
Gonial angle 3.20" ABB 0.21 AAA 1.09 AAA

* P<0.05, *x P<0.01, #+x P<0.001
Duncan Grouping - €4 : A, B, C 7] :A>B>C
a: B AHTHE FAAt 9S8

52 II2 RPEUEZ0M S28=C0 I A

0.11 AAA 0.70 AAA 0.58 AAA
SN/MP 6.76" AAB 179 AAA 394° ABB
FH/PP 21 BAa 0.16 AAA 1.00 AAA
FH/OP 6.72" AAB 0.96 AAA 6.83" AAB
FH/MP 6.32" AAB 0.9 AAA 328 AaB
Gonial angle 691" ABB 0.65 AAA 598" ABB

x P<0.05, ** P<0.01, **x P<0.001
Duncan Grouping - <4 : A, B, C 7] :A>B>C
a: #H$ 9deHE fd27t gl

ale
SN/FH 0.20 AAA 0.08 AAA
SN/MP 222 AAA 0.22 AAA
FH/PP 022 AAA 0.54 AAA
FH/OP 481° AAB 1.21 AAA 503" AAB
FH/MP 247 AAA 0.22 AAA 105 AAA
Gonial angle 969™ ABB 0.37 AAA 652" ABB

* P<0.05, *+ P<0.01, #++ P<0.001
Duncan Grouping - <41 @ A, B, C #Z7] :A>B>C
a: #% J9-dTHE FAt 9l
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o] W2 9ol Wado] A7 B 4 93 FH B
A% BB A4 FHAY Y 2HF A2 g
A glo} s8R poriong AZ3717F AP
otetw 71go] A3 FAME A 9 7|2
2ol 7} W& 4 97| wEo o]o] T Theko = SN
HH3 FH Hwo] oj2= zte] F#AQl 6-7°HA
SN #He] A 1] ALg3 % sl

QA7) ol AT AA AE BA Hrhr) A
sojof st ojgfgh A4 LLAEE Azt A
oji} Wolrt Eaizle) Ay APov: Rk & ¢
om u%g AALSS Hole AT AA B4
SEE AT o] S Kok H 97} Wolx 7Qle]
A 342 Grlste AR A, o} &g,
ode] 9o BHSE, o3} A9 28 So] A
O;I %423,8,13,15,3233,35,36,52,54)‘

18424 Quetelet™ = A3 T4-& BASE B

oA A2 THE AR derd FHe WaE
°7E AL A% 2 T4 Joln] o)k wYA B
o WAF 4F& Fohm AU Bjorks Helm”,
Tanner $% & 41739) FA8 A5AE o 4 7
e A A& Brrstgod edl 713k 4714
o g ZHstofof 3t Hu JA7|7F At Follof 5}
g £ gtk EAAC] 93, Aot AsEE MUA
Hol7t &, | o}y BTN AAN AME7] Hol 8%
719 AERE F84344 grin wus sl

1939 Todd™ll oj8] 4242 YA X129 o)
A &80l AAIE old FEFZ A AR &
go] FHAst L FEo| golstrg ol 71 e
AHeE 3 gl Greulich o Pyle®e 4ebio] 3
3oz FHAY TFESE AL Tanner
5P Zzte] 2REEE A5t THE AFE
AzeE TW1 2 TW2 B S 21849 on Grave
¢ Brown?e #9359 9 B4 dohke =3
EAd et 14 DA TR Fishman™-2
2 3 AFE £33 SMA(Skeletal Maturation
Assessment)E A A 3153t

AH7) Al A7) = Fishman™ o Wh2® dahs
SMI 6, 9} A= SMI 590 A1, Haggs} Taranger® ) <)
3 J B5% SMI 694 7H Bo] #EHdn 3}
Qqom, e dAFzE w7 ¥ ¥AE SMI
5-6, 4= SMI 6 SAE s Budtgn, oo ¢
2 dAb= SMI 4-5904, A=k SMI 6ol A AFE7]
Al Aol #REUR RAFEZ EAIF ¥

4
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(SMI 4)& EAR M= A 37180k 749 A
o, AR E 14 AY Ao dAIGm At
Higg$} Taranger®e 274e A%< ) 4377
Ava 11 Fofl Vel ool DP3-1 @A(F
Aol Y417 AAe Feat F3ho] §3E AVDe
Aol Hdl 4717} ASE dridttn ¢t
Yo A7z A% FVe 244 SHASEI} YR
B SMI 7(52.4%)3+ SMI 8(38.1%)& Uehdcia st
A1, A B8 273 BHEES RA AN
SMI 7°] 45.10%, SMI 80| 27.45%2t3 B3}t
wteld] £ A4 Fishman® SMA #AA & o] &
dto] FAEEE HIIF F AFEY AU 437] oA
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-ABSTRACT-

A Study on Horizontal Reference Planes in Lateral Cephalogram in Korean Children

Kyung-Ho Kim, Kwang-Chul Choy, Ji-Yeon Lee

Department of Orthodontics, College of Dentistry, Yonsei University

Various types of horizontal reference planes are used for diagnosis, treatment planning and evaluation of treatment
results. But these reference planes lack accuracy and repro— ducibility, and are mainly for Caucasian. Unlike the adult
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patients who have completed growth, the horizontal reference planes for growing children may change continuously
during growth. Therefore this must be considered in selecting the horizontal reference plane.

The purpose of this study was to investigate the angle formed by the Sella-Nasion(SN) plane and
Frankfort-Horizontal(FH) plane and evaluate the angle formed by FH plane and other horizontal reference planes in
relation to different skeletal maturity and malocclusion types.

540 subjects with no orthodontic treatment history were chosen, and hand-wrist X-rays and lateral cephalometric
X-rays were taken. According to SMA(Skeletal Maturity Assessment) of hand-wrist X-rays, the subjects were
classified into 3 skeletal maturity groups ; SMI 1-4 for group A, SMI 5-7 for group B and SMI 8-11 for group C. A
second classification was made according to cephalometric analysis of lateral cephalograms. The subjects were classified
into 3 malocclusion groups ; Skeletal Class I, II and III malocclusion group. 10 measurements were evaluated.

The results were as follows.

1. The angle formed by the SN plane and FH plane showed no difference among skeletal maturity groups, malocclusion
groups, and between sexes.

2. The angles formed by the SN plane and FH plane were 827°%£2.31° for males and 859°1+2.24° for females. The
average value for females and males was 842°+ 2.28°.

3. The angle formed by the FH plane and palatal plane was almost constant showing no difference among skeletal
maturity groups, malocclusion groups, and between sexes(1.09°+3.21°).

KOREA. J. ORTHOD. 1999 : 29 : 2561-265

% Key words : growth and development. horizontal reference plane. Frankfort-Horizontal(FH) plane,
Sella-Nasion(SN) plane
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