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B AAARA S A7) $l8) DA ear-lodell 1
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H 1. O70A0] B O, ANBRQH Witsgt

M 50 194 124 27 092 -1.0 173
Class 1
F 50 191 106 29 099 -15 151
M 50 212 352 6.3 1.60 50 260
Class 1T
F 65 215 418 68 181 47 337
M 50 214 351 -3.2 253 -116 666
Class III
F 50 209 4.08 -24 203 -106 457
M: Male F: Female
TU e AZA AHSEHE FE7 S gE 7= A 1§ #udT
E AFstnz vt D 3549 3ot 2 E5E A4S /R R
2) 0I7 73\_‘ 2 FABA
o, GI20HA 2 2y 3) ANB: 4°0}At "Wits” Appraisal: 1.0mme]”d
b OI20HAY FA4 g Y ugs

1996135} 1997 AA g el 43 AYA
AA G A FEE Y w ol A

3}
Aol 3) ANB: (%08} "Wits” Appraisal: -5.0mm®]3}
Well el datd oz trel wikdA ¢ l%% 3

ﬂloﬂ Wt AFHALE Algste] Ayl & Lt S22
T Itha F3E 60008 s 2T ﬁﬁ .
%AVJA}@: Fgsdnt ASEHE H}%ai ofgj ArthArel FH 3 x| wo] o] H =g
o AMAIE FHnF ¥7F 71F(ANB, Wits Appraisal AANZ & AT FedA SR TS ol
R Zham g 8h8] 2 e AL 5] ol A AA AAdteo] 714glel AALHA AANHAESE ¢
ARG FAHQ AAREAY SERFRFE WA To| Zogstgen &FgE AR F FTH<
A AZAT ARB 3 S F2E9-eY) b w poriond] AR Tt H& ZREHFA PALAAR vt
AAEY SuF & Ao %’i‘—‘ 315“3-9‘ HEA O S ZZ5t BALEE XA dizitizing S 4%,
2 A e, 234 1§ FEadw@E Sy A AZL 0.1° 0.1mm7HA A8t ASA 7t
) 100%, 244 07 l‘i—@ﬂ‘}%i‘ 115%', I 53 9] Qa8 Zol7] gl FAlE A H AL ¢ |
AP 1008 ez A o] mPee] & o] FoJA=Z s en, e wH
B A7 234 23 ade ERVIsd & oo og) 23139 Aol o] FoiHTh

AL Oad ZrHED.

AR I§ FR AR (R RTT)

1) A0 or, Al AEFTe AAdE g 1) S(Sella): Center of the pituitary fossa of the
2) I A% 2 FXIA sphenoid bone
3) ANB: 0~4° "Wlts” Appraisal: -4.0~0mm 2) N(Nasion): Most anterior point of the fro-

ntonasal suture

867



IR AR 28 55, 19984

3) Po(Porion): Most superior point of the external

auditory meatus

4) Or(Orbitale): Most inferior point of the orbital
contour

5) ANS: Tip of the anterior nasal spine

6) PNS: Tip of the posterior nasal spine

7) A(Subspinale): Deepest point between ANS and
the upper incisal alvelous

8) B(Supramentale): Deepest point between Pog- '

onion and the lower incisal alvelous

9) Pog(Pogonion): Most anterior point on the con-
tour of the symphysis ‘

10) Gn(Gnathion): Intersection of the facial plane
and the mandibular plane

11) Me(Menton): Most inferior point on the sym-
physeal outline :

12) Lower border of the mandible: Most inferior
border of the corpus of the mandible

13) Go(Gonion): The most inferior, posterior, out-
ward point on the jaw angle

14) Ramus down: Lower point of a tangent of the
posterior border of the ramus

15) Ar(Articulare): Intersection of inferior cranial
base surface and posterior surface of the
condyle

868

SN/MP

SWFH

/PP

FH/OP

FH/MP

16) Ul(Upper incisor): Upper central incisor edge

17) L1(Lower incisor): Lower central incisor edge

18) U6(Upper 1st molar): Upper first molar MB
cusp tip

19) L6(Lower 1st molar): Lower first molar MB
cusp tip

20) SN plane: Sella-Nasion

21) FH plane: Porion-Orbitale

22) Palatal plane: ANS-PNS

23) Occlusal plane(by Downs): Bisecting the first
molar cusp height and incisal overbite

24) Mandibular plane: Most inferior border of the
corpus of the mandible-Menton

1) SNA(degree)

2) SNB(degree)

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)
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= 0l

SN/FH 758

SN/MP 3138
FH/PP 1.9
FH/OP 770
FH/MP 2380
Gonial A. 11741

229
392
2.94
327
346
468

857
Hu
2.32
10.239
2569
11722

242

429
311
325
491
641

4.2 %%

2.09* 727 2.18 9.26 274

3.33%x 3408 745 4050 145 450
0.60 2.29 313 1.30 282 177
412+ 1014 458 1165 421 1.80
2.22x 26.81 731 3124 6.79 3.36%x
017 11751 7.68 12112 738 2.95*

SN/FH 756

SN/MP 3391
FH/PP 195
FH/OP 7.22
FH/MP 26.35
Gonial A. 12405

2.72
6.85
350
423
579
853

888

3718
0.70
885

28.30

125.09

296
567
365
375
515
6.83

2.32% 747 2.40 894 2.72 5,055
2.60+ 3312 6.34 3756 6.62 6.0Gx*
175 206 3.18 1.42 322 1.76
1.82 8.44 422 1048 394 4.26%%x
178 2565 586 28.66 6.20 4420
0.68 119.66 7.76 121.14 754 1.72

10) Gonial angle(degree)

TREHE A oA 9e] 2L AA 315
e o *oﬂ A BE ASsden 244 1§ %3
T IIF A REENA 2mm ©]43e] Axtm
gE Holy REIFY 1% o 49, IIF: ¢ 129
o 9B)olAM = nEEHEE A5 °L9i‘:1r

FJ

8. SAXN

AZE AHEE SAS 604 program< o] &35t &
I 2L FEES EAAYA.

D Zt RR T WA il ASgEe] Hdy
EEUAE Pt AE 594 AR L Y3t
t-testE AlsF )

L
£

* P<O.0D, *x P<0.01, *++ P<0.001

2) E, 4 4zl ASgEe] a3t frold
ARL st ANOVA testE AP =
7A# 22 Duncan’s multiple range test® A3}
At

3 FAngdTE 4 4d 4 ASFE A3dd
& %AVE7] 18] Pearson FHRAFE o] 43

FBTA S

O

AEE

7k BAwFT WA hid ASgEe Ba
EFHUR ]"é‘ 0}93\‘:}(5.{2) SN/FH¢ SN/MP= L, 11,
IHTSL PR B2FA By el BAH R4
o] A Yo r FH/PP—‘= Al F g ®Fl
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SN/FH 0.26 AAA
SN/MP 291 BAA
FH/PP 019 ¢ AAA
FH/OP 692 = BAB
FH/MP 399 # BAA
Gonial angle 1413 ##x BBA

0.4
1563
333

6.73
1315
16.15

AAA 0.39 AAA
ook CAB 1533 #xx CAB
* ABB 1.60 AAA
ok AAB 1313 w#x BAB
ook CAB 1585 sk CAB
ook CBA 2157 wxx CBA

A A frejabl YAtk FH/OPE 1§ 32T
oA, FH/MPe 183 I ¥4 n¥ e, Gonial
angle II§ #82@ToA dUt f3E B3R
o s 7% w3 ellA = FH/OP, FH/MP, Gonial
angle®] 48 A7t gle AL eyt

2. A=8=0| 2ANSF 2t KoM H|w

Gt & SN/FH$ SN/MP, FH/PP7} 53 w3t
o g Fox7) gllen ozte A& SN/FH7}
Al R 2 BAE fefAde] gle Aoz YE
WrHE3). SN/MP, FH/MP, Gonial angle& &3] o
Ao A A BT ol F2AR7t A Yebgo
(SN/MP: ANOVA dfi=2, dfz=162, F=15.63, P<0.001,
FH/MP: ANOVA dfy=2, df;=162, , F=13.15, P<0.001,
Gonial angle: ANOVA dfi=2, dfy=162, F=16.15,
P<0.001).

3. A

Jpk

SI20] AR

—

w

Al

]

o] & FA R FT, A 2
AZGE dg 4# F2d A SN/MPS FH/MPE

€ A%olA wl$ 22 A #A4(081~0%5)S B
%21 Gonial angle& SN/MP, FH/MPS} &2 4%
#AA(0.60~0.78)% B¥ o} FH/OP$} FH/MP% H] 1
A 4% BA050~068)7F e Aoz Yeston,
SN/FH$} SN/MPE SNA, SNBS dA# #A
(SN/FH : -050~-0.60, SN/MP : -055~-095)% =
o et -

Pearson 3% Al+E
J 37

™

lo *
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* P <005 *+ P {0.01 == P <0.001
Duncan Grouping-&A: [ I, I 37]: A> B) C

V. &2 % 0H

P ABAGolY NFAAE Hre] & FE
TE3A dAAALR el =9lE o]f B EMWYUE
o] MAHAed FHASEANA ofFE WHE A
gairigte 7|FAS AFste o] BRIjEE o
g 71EA 50l ARH AHEHT gtk kA g o]
JNFEHAES o] F= 7IEHE] biologic variation
B Ayjdoz 2g e 7| L glon &3 4
stetEol fA st JIEF g AMEEtE VIEdS d
S Hol7l Ad 2R S UE § JouE A3}
oFZo HAZAEQ AE A3 HdAe FA
Fo At 7S AHSSof vt BuEa
At

18823 =2 9] Frankfortol A 58453 <178
AE o8 FHES Wk dg FYHeE FH
HHE Ageigd=d of FHLE FASY 2|5
B AMgEden dA= SN HH 37 7 gt
Ao AMEHI e FH71EA 9 dhteltt o]
u] e e sREgAE 3 FHHAR| AR
E9 dAl #384AL FH HHo] 2343 Aog 4o
A ot AT 2R FAE, 53] A 7 o]
A e ghzle] Aol AA 3432 FH HHo| &
2 #ol & Uehd F AUtk FF0] dFAA A7 EH
HA SEgHolr| k= QelH o s AFHE £
A & A 97|54 (true horizontal line)oll B2
AL 7HAA H4

A4 F#H712AE AHE3tEd dM A S8
& A2 AA2Y w2 YX (Natural Head Position :

Wi

. N]O
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NHP)E 4%t A 714 o83 A4
o) AFE =do] 51 gk Cooke™'*™, Solow
592 NHPE: 7119 A48 4ng vy =
\} FEAX 7L FA A Fe), A NI R SF &4
23 FHol dotn FAAY FRHA, AE, F
NARE = Sofl gt A3 B gl digh Aol A
NHPS AdA-E 433171 A3l 71 Bol AL F
BAX W o] self balance position® mirror posi-
tiono|th. Z4zke] Aol A A &d FHR 9@ A
A &9 WL gt ztole 1ot 71 EAQ s
& A9 H&8A ALH A Mdhave = 714 A
ddol sle € orthoposition({the position of
transition from standing to walking) 2.2 & €3t}
o}, gubA o 2 NHP+ orthopositiono] Al 713 &
I 82 AL AL o] &3} self balance posi-
tions FH3HA & F AW FHXM A AL & ¥
Z A9l & BA FHmirror position) 22X A&
F Aok g F-Eo] AT AHFHH £33 & o) FE
5 AU AL a‘ﬂ“‘:ﬁ ;‘"‘3 FA7|EA0l 4
=L 017]E]Ei st o] AE-E VERE, VER &
Ade HES FHYNE /ﬁ‘ﬂ HORZ o] &3¢ o
AR FE sldo] HORE A7IHEE cassette
£ YRAA Gl NHPAM S A F=H7F
AE A7) 9% oled g AHEL v=A 44
A FRE AME - e, A8 BREY, A 71AE-
o 93] o] Fo A of it BE A A 71F
Bxlel FEAE Adle AA $HAC 23T FH

ol NHP°1W—4 G FH7IEAE AHgstE
Zo| ulFA g 4 gl}. AT BE £ AU A
59 X7 A8 X TR ASEH AT
A NHPE ¢] &3] #dste A 5ole 3848 2 Al
AL 718717 g s A Ao qid Aol
ol g Fute Qo B3 SRFR[FZ HAMIAR
oA & F8A Q1 DOI'IOIla ARAAN 717} o8& o<t
W 71% e e AGA 49 porions TH7
FHoE ALESHE 73-?‘ ekt ARl e &
a2 T&‘?_‘r% W2 7t gith

Jarvinen”, Hamway™ $& AS/MHAE 4
Aoz AHEE 2% ANB 4o 9% ]@ —’F
t 802 AFANAY deo], Zt= 2 ohge] 3A

4

et

_4

r>‘ 30, #)

(SN/Go-Gn)5 & AN = S/ e 270
543 o190l 9 13 $IFTA = AND 2
7} Be WE YEd 4 JoBE wed ANBY

B
BATA HeE RPudE —E%?ﬂ‘ﬂr-‘a AL BF

0o BN olFE Mol 1R E

349 4 glth: Aolt}. Hussels?, Jarvinen™, Ham-

wayV5-& ANB 7Eo] §FE vlAE o 29
4 La%o}cq o] ol thg AW NS WA F 9
& RS AR A A% FA WS
o A8 el ol 3ol dANE B 2

7 ge8 Aoz YzrEh Jacobson™? L nasion
o) A3 43 SN FAY AJA T TAA TR
5|4, 29 3|A%5o] ANB Zt=dl AdgE w|x|7
o o] Ztx7} ofF ¢ 7513.’—‘%} #HAE -8 Y
Bl Bate A9 goha AN A5nA
J oz o AEE Ushie A=A
“Wits” Appraisal® AAskith mEka £ @A
Ae 230 EF5A ANBS “Wits” Appraisale
g7 Ao en ARPE 7t spHon 3
B3R porionS AAAFIZI7L A te GRS S5
817 Y& poriond] A=t T AR ARIEHS

ROz =ZaqTh

HZA TR 7IEAeR

—

SN HH ol 6~7
AHEE &) oA
A el £EA% Hl g FH#E W] SN
By )2k 2Ae s BE 6~78= A SN HH
WA AT AHAde] ke AHdd 2AE
Ao|t}. Ak o] &g BEA & =209 sample
1-3ted dojA Aol Faeldre] SN FH
7 FH % ‘ﬂol ol AE zlo|& Holertet B n
oL} ¥, Ao wE Ho|7t Yerts BA e
12 ZAR st TN ASENC AHgske
Aol Bad Aot}
B JFox SNEHI FHHWH] o|F& dxe
BAwE W2 ol Aot Wi el Al F
RAIEE ZFNA 2ol& B b 747° 240",
Axte 8030 +272°2 JEhQEY, ol A3
wA 3 BES A FAuFate] A2
oA el thera el SN/FH 2% @2t 75°, o4 9.1°
o Aol Axstx Yt o9 &9 AU AYTEA
o] SN/FH Z5& ga7F 820423, od#471 103°+
2424 AR} A avn g e, 3 57
= 49 AdagAe] SNFH 427t |, ¥ 247t
840°£317°, 10.18°+250°2 A7} %,1 Jr =
FAE 2t st ogate} @ l%dol
tz2A dgsojol & HoFn Ytk %Jr AP
I3 24 33ae] SNFH Z4wrt Ao E 837°,
AR E 914° A=A 1F FH IR v 1
°Qzol xpo]E Holn Yot B d7AHe v

>1> 2 i

O & rlo

tio Hrt
~

o)

0
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A dAste 8 dehlz 9ok A7 ofls 3
TEQO] 11089 IIF FHnEAte g G=2F3
< Ad73HE | IIF ¥P 2T SNFH 4=
7.37° 1% 23 g7 SN/FH 2= 751°24 &
A 7t BAA foAe] gldta sed, £ 47
A3 5% u3d v SN HHI FH HWHo] o|F&
ZeE FPagd neg fofakes A9 gla el
e §oxt= B2 Ao Vel Wi FE §
7t BAY A7) 27} 3 2 FREAA AS
3 AN FHI|FAE APE 2 SN HH
& dAe 75, dxe CHA AR e Ao) nkg
Asltin AlgH).

Z244 1§ 8 aFrdAM SNMP == 9&
31.4°, 4= 341°, FH/MP Z=% @4 238°, o=}
257°24 A7 Aol ¥l8] Mandibular plane]
714717} B 3tke AL B FYT) o9} £92 A
AagAe FH/MP ZE7h AR 9318 datbdl
A ™ 2t Bag v Qo 4 572 34nia
9] SN/MP ZH=7} 't 34.0°, o7} 366°24 oA
b ReAIA 2 AEE A JeE Rashe
H A HuY 3o A dxd 44U AATY
2ol AZAIHSN/MP : & 30.3°, o 33.3°, FH/MP
s 27° o 4305 B AF9 v5d $XE B
Azgich. ¥ AH?e 17 BAadEd ¢ 4
SN/MP #= 27.85°, 3354°¢F FH/MP 2= 20.56°,
25.20°] w8l 1§ #3229 &, ¥ SNMP 4=
= 31.71°, 3816°, FH/MP Zt=+ 23.34°, 29.02° 2.4
I3 FAx3we stedgde] AMAANzs) 15 §
AuFrEtt ¥ Aty Basded B d794
= 07 23 2%+ SN/MP 4= FH/MP =7}
I3 23 a¢TEY o 2/ Jehgth 43 oVe I
F 23 aFE SNMP 227}t 3546°24 B
9] 3323°%9) Hlg) fAAHYA Atm Rug ¥
Jed & AT E IF F3ngTe) SN/MP Z+
=9 FH/MP Zt=7) B 25 I§ 3 u el v
A oA A & S REY. B a7 Fage
2R agel R #Aglel daEgE oz d
o A AAES H Ade AS BAFH 24
d FAEFe] EALG A7 B39 ARG E 3
e AWAAY 0 AAe AE BAFn Y=
t o]z 224 TP o] EAY A-¢ AtH +3
a7o] ¥ F7kle o E Yehde A dhkd
o= #ALY.

Brodie™ "= 379 5E 84, SMIREl 1741744 <]
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=ik AR B3 AFoA AlEe] L
A P E v $ o] A7) A=Y FH AR
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-ABSTRACT-

A study on horizontal reference planes in lateral cephalogram in Korean adults

Kyung-Ho Kim, Hyoung-Seon Baik, Gin-Kap Kim

Department of Orthodontics, College of Dentistry, Yonsei University

The purpose of this study was to investigate the angle formed by the Sella-Nasion(SN) plane and
Frankort-Horizontal(FH) plane and evaluate the correlation and difference of the FH plane to other horizontal reference
planes. Through this study we hope to present a basis for selecting a horizontal reference plane which can be
implemented in cephalometric studies and in surgical orthodontic treatment planning.

600 subjects were chosen following a clinical examination and lateral cephlometric X-rays were taken. According to
cephalometric analysis the subjects were classified into 3 groups ; Skeletal Class I malocclusion or normal occlusion
group(male 50, female 50), Skeletal Class II malocclusion group(male 50, female 65) and Skeletal Class I malocclusion
group(male 50, female 50). The results were as follows.

1. The angle formed by the SN plane and FH plane showed no difference among the malocclusion groups, but there was
a significant sex difference. For males the angle measured was 747° +2.40° whereas for females it was 893° £2.72°.

2. The angle formed by the SN plane or FH plane and Mandibular plane was higher in females for all malocclusion
groups. This angle in the Skeletal Class I malocclusion group was lower than in the other two groups.

3. There was no difference among the sexes or malocclusion groups considering the angle formed by the FH plane and
Palatal plane.

4. The gonial angle in the Skeletal Class III malocclusion group was higher than in the Skeletal Class I and Class II
malocclusion groups in both sexes.

KOREA. J. ORTHOD. 1908:28:1-15

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