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| o] FHRHALA FHAR S o] &5t Tl ot T &

= WS A8 AAE olf Bjork (1951), Steiner (1953, 1961), Tweed

2

= = 1=
HE 574 24

o

(1955), Holdaway (1956)5°] ©Jal a3l 53] Sassouni (1955,1960)=
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1. A7 =

AW AR o] frof ofso =z Eelo] dg 44 A SA(E T AE:
44 8714 = 7)o FAE7] obF Fhul A AT HE et &
St RV @At S 713 obF 46 (A 25
< Ao E FEUYAMD AR S #PFst] ASSHAT. o ATl AHE
H obso AgrES v 2o Moyersell & Cl I Al 2/73 #A
Z flush terminal plane =+ mesial stepd A 2772 #FAE 712 A,
Sassouni®] Cl I %] HAZ et FAA7F stef 42 & A 1774
Abolell wetdE A, AHH ¢2o] EA8A B O™ activedr wdHEY 4

o] EA X &

o,
2
>
=
off

[e)
= A,

% w218 2Eo] gle A, HAH UE, straightol] A
k7t convexdt AZF profilex 712 A, X & WESn A 1HFH
7V FRAHE BESHA s A, At AXY FAo] EAEHA Ee A,

A%, TAF womiel EALA 42 2 Foloh
2. o Tty

AAhetn A A AR o] A" PANEX-EC  X-ray
=3k o

machine(J. Morita Co.)& ©]&3} 80KVp, 10mAZE 2.5%7F =
TS A7 £+ Cassette®} 8x10° Fuji X-ray filmS A}-8-3te] &3}
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ANS(anterior nasal spine) -

],

I
E

S

JEIERE:

A (Fig 1)
Pog(pogonion) -

=

=
Point A - ZH] =3} Prosthion AFo]e] Atete] H A=A

Ba(basion) - 5%

7k A
S(sella) - >
Me(menton) -
Go(gonion) -
Ar(articulare) -



Ptm(pterygomaxillare) - B] 732 9| x|l A o] AFete] Trlo]lm PNS9F AL
Po(porion) - £]o]=2] Aukd

Or(orbitale) - Qtotetd o] Hspgo=w -9 4o F3H4

Gn(gnathion) - 3}t AFE &9 HAshEA

N(nasion) - BFHol A AF-HlE B HTH

N’(soft tissue nasion) - ©|F}ol|A Z =2 o] &= AZXZ g FHAH
Pn(pronasale) - Z2] Z A"y

Pog’(soft tissue pogonion) - B X2 |yl 71 =% &
Y. 338 ASZE

Saddle angle(N-S-Ar)

Articular angle(S-Ar-Go)

Gonial angle(Ar-Go-Me)

Sum(Saddle angle+Articular angle+Gonial angle)
Anterior cranial base length[mm]

Posterior cranial base length[mm]

Upper gonial angle(Ar-Go-N)

Lower gonial angle(N-Go-Me)

Ramus height(Ar-Go)[mm]

Mandibular body length(Go-Me)[mm]
Mandibular body length to anterior cranial base length
SNA

SNB

ANB difference



Facial angle(Down)

Facial conexity(NA-APog)
A-B Plane Angle(AB-NPog)
Y Axis to FH plane angle
FMA(FH-GoMe)

o,

Wi A-B

FH ¥ ™3} palatal HWH o] o] F+=

ODI(Overbite depth indicator) : 3}2}2

plane©] ©]F&= ZtolA

719 Aol & AR @

APDI(Anteroposterior Dysplasia Indicator): Facial angleoﬂ 2] facial plane¥} A-B

plane A}o]¢] Z}3} FH W} palatal HH Abo]e] Zh5 74k gt

Facial depth(N-Go)[mm)]

Facial length on Y Axis[mm]

Posterior facial height(S-Go)[mm]

Anterior facial height(N-Me)[mm]

Posterior facial height to Anterior facial height[%]

SN to mandibular plane angle

Wits appraisal(AO-BOAFo] 2] AE])[mm]- A, BHNA nFHH| FX4&
WH A e HS Ao, BOE 3

o AL ASZS

Occlusal plane to mandibular plane angle
FMIA (FH-mandibular incisor angle)
IMPA(GoMe-mandibular incisor angle)
UA to SN

UA to A-Pog[mm]



LA to A-Pog[mm]

UA to FP(N-Po)[mm]

LA to FP(N-Po)[mm]

Dental convexity(UA-LA)

UA to NA(Angular)

UA to NA(Linear)[mm)]

LA to NB(Angular)

LA to NB(Linear)[mm]

Pog to NB[mm]

Holdaway Ratio- NB plane] W3t 3}t A X9} Pog e A Hl&

Upper Lip to esthetic line[mm] - 4P| A A Ao A

Lower Lip to esthetic line[mm] - A 7| A stee] A

(UA, LA= F58AE

ke

Al

o

)

Fig 1. Landmarks used in this study



A REE 7HR gkl obE 46 (A 259, oA 21%)Y Z A5 A
, BTAAE TP 4 FHY ASXE AHEW saddle angle
123.0°, articular angle 145.7°, gonial angle 129.4°% A Z}9] 32 398.2°%
i SNA, SNBE 77}t 81.3°% 76.6°%°1 ANB differencec 4.7°% 2.

anterior cranial base length®l]l T 3$F mandibular body length®] H]E&-2 0.9:1

flo

o] %13l, anterior facial hetghto] Tt 3+ posterior facial height®] ©)¥&--&
61.7%°] A t}. Facial depth= 98.6mm, facial length+= 109.2mm, facial
convexity= 10.2°, dental convexity™ 146.9°% 0™ Alw]Xd st A+

2.6mm, 32 2.5mm AR AL IS TE (Table 1)

L7 @Ee] tstel YEel WE FTW BEFARE TIEL, FBE

AHHETH saddle angle2 FAF 123.0°, oA} 123.0°, articular angle ‘&

RO

146.0°, 97} 145.5°, gonial anglee P2} 129.8°, &Iz} 129.0°2 A 7}

Lo

2 IR} 398.7°, oA} 397.6°A 3L SNATE FAF 81.0°, <A} 81.6°, SNB+=
A 76.2°, A4AF 77.0°8 2™ ANB difference= A} 4.7°, A 4.6°A T}
Anterior cranial base length®| ©]3}F mandibular body length®] H|-&2 7

Y EF 0.9:1°]%13L, anterior facial height®] Ut 3t posterior facial height2]

jar

NS G2 61.4%, A& 62.0%= YEFITE Facial convexityw 24}

p—

0.4°, &2} 10.1°, dental convexity= A} 145.6°, &2} 1482°R 1 Al u] A

,10,



of thated e FA 2.7mm, HAAF 2.5mm, S @A 2.7mm, S A}
23mm AW st JAAT. Facial depth= A 100.1mm, <A}
96.9mm, facial length+ ZAF 110.9mm, %A} 107.3mmZE P<0.05 5ol 4]
#2148 YeERW I, anterior cranial base lengthi= HAF 64.1mm, %}
62.1mm, anterior facial height= YA} 103.9mm, <A} 100mm, Wits’
appraisal S ‘FA} -0.7mm, A} -2.9mm, occlusal plane to Go-Me plane
angleS @A} 17.6°, 97} 144°2 P<0.01 FFoA 4L Ve

(Table 2)
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Table 1. Mean & S.D. of 4 & 5 years of age group(n=46)

Mesurement Mean S.D.
Saddle Angle 123.0 4.5
Aritcular Angle 145.7 6.1
Gonial Angle 129.4 52
Sum 398.2 4.3
Ant. Cranial Base Length 63.2 2.6
Post. Cranial Base Length 27.6 3.1
Upper Gonial Angle 52.9 3.6
Lower Gonial Angle 76.6 3.6
Ramus Height 38.2 2.8
Mn. Body length 58.0 4.3
Mn. Body to Ant. Cr. Base Ratio 0.9 0.1
SNA 81.3 2.8
SNB 76.6 29
ANB difference 4.7 1.9
Facial Angle (Down) 83.8 2.5
Facial Convexity 10.2 4.2
A-B Plane angle -5.6 2.3
Y axis to FH plane 61.9 2.5
FMA 30.5 4.1
ODI 70.7 55
APDI 77.7 39
Facial Depth 98.6 4.8
Facial Length on Y axis 109.2 5.6
Post. Facial Height 62.9 4.1
Ant. Facial Height 102.0 4.7
Post. to Ant. Facial Height [%] 61.7 35
SN to Go-Me 38.1 4.3
Wits appraisal -1.7 2.8
Occlusal Plane to Go-Me 16.1 3.6
FMIA 65.3 6.0
IMPA 84.2 6.1
UA to SN 90.8 5.6
UA to A-Pog 4.0 1.3
LA to A-Pog 1.7 1.6
UA to FP 6.4 2.0
LA to FP 4.3 2.0
Dental Convexity (UA-LA) 146.9 8.2
UA to NA (angular) 9.7 4.8
UA to NA (linear) 0.2 1.5
LA to NB (angular) 18.8 4.8
LA to NB (linear) 3.6 1.5
Pog to NB 1.1 1.0
LA to Pog (Holdaway ratio) 39 2.7
Upper Lip to Esthetic line 2.6 1.4
Lower Lip to Esthetic line 2.5 2.0

,12,



Table 2. Mean & S.D. & significance of each sex group

Male(n=25) Female(n=21)
Measurement P-value
Mean S.D. Mean S.D.

Saddle Angle 123.0 4.1 123.0 5.0 0.964
Aritcular Angle 146.0 5.6 145.5 6.7 0.785
Gonial Angle 129.8 55 129.0 5.0 0.632
Sum 398.7 4.1 397.6 4.6 0.375
Ant. Cranial Base Length 64.1 2.6 62.1 23 0.006
Post. Cranial Base Length 28.1 3.0 27.0 32 0.225
Upper Gonial Angle 529 3.7 529 35 0.983
Lower Gonial Angle 76.9 39 76.2 34 0.483
Ramus Height 385 2.7 37.9 29 0.495
Mn. Body length 58.7 4.8 572 3.6 0.214
Mn. Body to Ant. Cr. Base Ratio 0.9 0.1 0.9 0.1 0.910
SNA 81.0 2.0 81.6 35 0.447
SNB 76.2 2.8 77.0 3.1 0.386
ANB difference 4.7 22 4.6 1.4 0.863
Facial Angle (Down) 83.9 2.8 83.8 2.0 0.941
Facial Convexity 10.4 4.1 10.1 4.3 0.848
A-B Plane angle -5.7 29 -5.5 1.5 0.791
Y axis to FH plane 61.9 2.6 62.0 25 0.926
FMA 30.6 4.4 30.3 3.7 0.823
ODI 70.2 59 71.2 5.0 0.508
APDI 77.2 4.8 78.2 25 0.390
Facial Depth 100.1 4.8 96.9 4.3 0.022 =
Facial Length on Y axis 110.9 5.7 107.3 5.1 0.029 *
Post. Facial Height 63.7 39 62.0 4.3 0.169
Ant. Facial Height 103.9 4.7 100.0 3.9 0.004 s
Post. to Ant. Facial Height [%] 614 2.9 62.0 4.2 0.522
SN to Go-Me 38.7 4.1 37.5 4.6 0.362
Wits appraisal -0.7 29 -2.9 2.1 0.008
Occlusal Plane to Go-Me 17.6 3.7 14.4 2.7 0.001 s
FMIA 64.5 6.6 66.3 53 0.330
IMPA 84.9 6.0 83.4 6.3 0.424
UA to SN 90.8 6.7 90.8 4.2 0.997
UA to A-Pog 43 1.2 3.7 14 0.115
LA to A-Pog 2.0 1.6 1.3 1.5 0.155
UA to FP 6.8 1.6 59 23 0.108
LA to FP 4.6 1.6 4.0 24 0.326
Dental Convexity (UA-LA) 145.6 8.9 148.2 7.4 0.286
UA to NA (angular) 10.1 6.1 9.2 2.8 0.503
UA to NA (linear) 0.4 1.8 0.0 1.1 0.284
LA to NB (angular) 19.9 4.6 17.6 4.8 0.096
LA to NB (linear) 4.0 1.6 32 1.3 0.076
Pog to NB 1.0 0.8 1.3 1.2 0.379
LA to Pog (Holdaway ratio) 42 2.5 35 29 0.381
Upper Lip to Esthetic line 2.7 1.5 2.5 1.4 0.602
Lower Lip to Esthetic line 2.7 1.7 2.3 2.3 0.539

* P<0.05, ** P<0.01

,13,
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SNA, SNB @2 2 AToA 81.3° 76.6°Z Vann (1978)2] 82.9°, 78.1°,

I F (1982)9] 17412 AZX 81.5°

=]!]
2l

at

3

7 (1978)¢] 81.5°, 76.7°¥} H]S:

B3

(1999)2] A1) 82.1°, 79.8°¢} %

=N
[¢)

78.4°,

BN

ﬂnﬂo

Facial angle2 3}t

| —
T

3
pud

et o] T E on|3tt}. Ricketts (1961)

J|

o anomaly”} <=

Nasion®] 9| X]7} BH]%
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31 facial angleS 3d|4dsl=d Fslojof dhthar AT Ricketts (1981)
+ facial angle> 3 v}ttt 1°% F7}skthal 51420, Engle®} Spolter (1981)

rr

JEGAE v d 0.1°8 Z7}3kcha 319 al Lande (1952)E 74 o]&
fetzo]l Aoz AAsga stk B dAFoAM= A 83.9°, AR

83.8°2 uEtol 7 (1978)9] HA 84.9°, 47 84.0°% W= T} &
(1985)2 1044 87.1°, M7} f (1982)F 10414 87.5°8tal Hia}d

ofr
il

H S (2002)2 7A1, 9Al, 11AelA Z+2F 85.0°, 85.5°, 86.3°F uo]d we}
7t stgem Q1EZhe HlwE Fa Sl wHo Ha Fa
¢l o}y i skt

Facial convexity= 7|53, A8 WA T a3 295 7AW point
A7} facial plane 2T+ Fwloll Ex|A] ()ZF%E, concave profiles UER AL
point A7} facial plane BT} AWl ExJA] (+)ZH%=, convex profiles YERH
o B AFo A= 104°, A= 10.1°R3 FH T (2002)2 94, 114
of Ztz} 7°, 7.6°, W f (1982)€ 104 HAF 6.9°, AR} 6.8°, 124 A}
6.3°, oAb 5.9°At. v (1989)2 F EFolA 3l 9] facial convexity”}
caucasian BT} T3l B 313} 3 Taylor®} Hitchcock (1966)2 1F7F =)ol
ool 3 AdTolME B2 Add wet ASX7F g25E Ao
sttt

A-B plane angle> denture base®] AW SHA|ZFS] #A H facial plane}2]
HAE Yl IIE 472Y B¢ (AR, I8 24729 4§
Oz =olth £ AFdAE FA -57°, oA 55°2 H F(2002)9] 94
500, 114 -5.9°, M3k S (1982)9] 104] B2} 5.9°, 4=} -6.0°, 124] FA
5.7°, AR} -6.1°%}F viszd AF}E HATH

Wits’ apprisal A3stetE A2 Hist A& =5 AEE AT AL

2 BOZL AWl XA (F B FAIGT Gl A uded e BO7t

,15,



AORT Imm o] fx|at=d # AFolAE A -0.7mm, 9=} -2.9mm
2 B, 44 FA 0.0mm, A 2.7mmE AA7F B Z (S MR
(P<0.01)

Hew FA Abo]e] Z+=Ql saddle angle> FAF 123.0°, <A} 123.0°,
wAZX g o) W3}yl 7153 articular angle2 ‘HA} 146.0°, oA} 145.5°,
el o sl Fagt &S st etz o] dE e AN EFS ousi=
gonial angle “FA} 129.8°, &I} 129.0°H 3 F/HH<9] AAE¢S YeEpY =
A zbel ke Ak 398.7°, ARk 397.6°Ath A (1978)9] AT AE saddle
angle2 FAF 122.5°, <JA} 123.0°, articular angle> ‘FA} 147.0°, oA} 148.2°,
gonial & angle BAF 126.7°, oA 126.3°, Al Z+e]l 3 PR} 396.1°, 396.6°%
2 AT v ASAE EATh

Y-axis angle2 3}ot=9] AAAREy <ltn o] FHE YEUe ZdEZ A
3 F dAdEe sthEd A5 AAE FAHs= A=7F ™ Downsd
71EAE 59.5%0th B AT A 61.9°S UEIW I H T (2002)Y] 7A A
1A Aol M e 62.2°, W3} £(1982)9] AF-olx= 104 A 60.7°, o=}
61.1°, 124 FAF 61.3°, oA} 60.9°, ¥ 5(1999)2] A2l FA= 61.7°, AA}
© 61.0°Z X3 %] caucasian®] 59.4°H T} 2 AT H YT

Ricketts (1982)°l] &]3}# ZJotE2 Nasion? 553 &2 AWoz A
Zsl=d] Sella-Nasion©] 1mm %7}8}H A Sella-Basion2 2/3mm 5 7}38FaL
center of cranium(CC:Ba-N¢} facial axis®] x!%)-Nasion, CC-Basione ujd
Imm# F7}sthal 519 9™ CC-N< anterior cranial length® At 2 A
Tl A anterior cranial base length= ‘FAF 64.1mm, A} 62.1mm=Z ‘T A}l A
A YEFS3(P<0.01), mandibular body lengthe= Z | EE oA 58.0mm, T
A} 58.7mm, <A} 57.2mm= anterior cranial base lengthol t]3$F mandibular

body length®] HI&LS 0912 YUEF FYd3Aa o]+ 7 (1978)2] 091:1

,16,



s

= 2o £ (1979, F (1970), M3 F(1982)2] 17419 A=A 1.1:13} H]
2 u] FX¥E7] ©]Fo| anterior cranial base length®] AJ7&H T}

mandibular body length®] &P} AAo] EitstA Hfd Aoz Rl

[

==

El

Anterior facial height= YA} 103.9mm, <A} 100.0mm=Z ‘FA}ollA =A
e 31(P<0.01), posterior facial height™= ramus®] 4213 A4S Yehfe=
Aoz 2 AFoldes FAF 63.7mm, A 62.0mm=E Fo2= et FA}
7b B 2 A%FSs EAdsd ol o] 5 (19999 FA 65.3mm, A}
62.9mmol| A1 9} fFAFSE ZAF}o]3 Ricketts (1982)9] EF XA 54.8mmETH= Z
T}. Anterior facial heighto] T3} posterior facial height®] ¥ &&-2 ZA| 3%
oA 61.7% = Jarabakoll &3+ <1 # 62-65% KT+ 22 s 7HH T

SN-GoMe plane angle> mandibular plane®] ZHAI=ES YER 1 o] Zto]

2 A4, 4ow FHYFL 4T & ded B AT 3810, 7
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(1978)2] 36.1°9} HIS=3l AL Steiner (1953)2] A<l A=X] 32.0° Xt} i)

Facial depth= chin®] FHZQl A& Hrlsle FHozZ B AFoA
= " 100.1mm, oA 96.9mmE HAZF ARET Z131(P<0.05), °l= A
(1978)¢] F=}+ 103.1mm, <A 101.1mm<e} B =g o,

Facial lengthv ¥ AoA HAF 110.9mm, A&+ 107.3mmZE FAH7F Z
EH(P<0.01), 7 (1978)¢] A} 110.8mm, &2} 109.7mm$} B3 =X Yt}

Occlusal plane to mandibular plane angle & A-tox F=} 17.6°, oA}
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3t X5 B
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StAH 1o o) dA = Zh7b 25°, 65°, 90°°]a Wil Hid A=
24.9°, 68.6°, 86.6°0]™ o]k ojdole] A Pz} 28°, 54°, 98°, Iz} 27°

69°, 94°20d] E AFoA= 30.5° 65.3° 84.2°F Vann (1978)2] 29.2°,
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65.9°, 85.2°9 FARUTE IMPAC] SlolA ARl ZAIS7E & (19759 94.0°
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plane angle©] X|ollA 22 o]f= st FHX| 7 FFAA | Bl o A
Zo =2 AAR7] Wiolet Az

Jarabak FAJAlol= 7]5£412 facial plane©]il Ul to FP AZ]& 5mmO]
W, L1 to FP A= 2mme|WE o] FHolg} B =H Ricketts (1981)= Ul
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0.7mm# A3 9Mol= 3.immS ZEETha Stk B AToAE A4
!
s5mm, ¥ 5(1999)¢] Aele] AZXE gt 89mm, et semmz T
A AA7F 2= ASS & F IS
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Abstract

Cephalometric analysis for children

with normal occlusion in the primary dentition

Moon Sun Suh

Department of Dentistry
The Graduate School, Yonsei University

(Directed by Assistant Professor Hyung Jun Choi)

In the field of pediatric dentistry, comparison and analysis of cephalogram
values of children is important for evaluation of growth and development, and
is essential to evaluate the craniofacial form and growth pattern for early
diagnosis of malocclusion. For this, cephalographic norm values are important,
but not many studies on the primary dentition exist. To compare the past norm
values of normal occlusion in the primary dentition with current norms,
preschool children, 4 to 5 years of age, with normal occlusion in the primary
dentition who visited our hospital. Among these children, 46 with normal facial
form and developmental status were chosen for evaluation of cephalogram
values.

The following results were as follows.

1. For skeletal values, the angular values showed no significant differences
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between males and females, and the linear values were generally greater in
males than females.

2. SNA was 81.3°, SNB was 76.6° and ANB difference was 4.7°.

3. The ratio for Mandibular body length to Anterior cranial base length was
0.9:1 for both male and female and the ratio for posterior facial height to
anterior facial height was 61.4% for male, 62.0% for female.

4. For dental values, IMPA was 84.2°, and UA to SN was 90.8°.

5. The upper lip to Ricketts esthetic line was positioned 2.6mm anteriorly, and

the lower lip to Ricketts esthetic line was positioned 2.5mm anteriorly.

key word: cephalographic measurements, primary dentition, normal occlusion
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