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TlelA e w Fel d=<la} Wl Downs, Steiner,
Ricketts 2A% o] 93] vlwal s, 437 o}F] &g A=
up2o] gAlell A 9HI7EA] G=Ql obFel st 2 JEXE
axgdon gy £28 1049 1947119 dEWE 7133
B 3Ega, W e 1044 174718 HAd A wE
AE o AS EAe e Bg A, 3] TP, F, F,
PR A FW, o] T, o]¥o] o] 7] AR Z o] &35t
W Exle] e £ A X 8A 80 1 9 Azlo) n)
2, F7}o o] 235t} Downs BAIH & ZH (profile) 2] £4
o 24 Fu FH HHE FH 71EH02 43 Qo iy
o] oot Rxgle XA AFE e EEAEE
FTFXGoNA o1 ARSI wEHE FAsh=T vs- Sa3 &L
st o] Al7]d| mMIHEE AFHOE Y] HAE F
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TAICEA 15%, A 15%), oMl (87 187, &t 139), 11
A (A 147, 942 13%)9) 3202 BT

o]

L}, ot

g nyd AFPAd o] AR Ho gl Veraview
(Morita Co., Japan)E ©|&3l3lem FHxe TR
ARAI7) 31 elo]F ear rodE Adsle] StelH AT} X H-&
BSA FAIAT]AL AFEe] AP H 7o) Heg

e FARFY A FARA S ZARK T, #921L TFT
5 feet, T0KVp, TmA, =ZAIM 0.7~0.9%2 3l%oH o

FoAA7F B0 E Casettet 8x10 inch film(Fuji Co.,
Japan) < A48 Macintosh Quick Ceph Image
Pro™(Quick Ceph™ systems, Dr. Giinther Blaseio.
Germany) & ©]-&3te] vojol mat 1, 11, 11T & Al 2.2 v
of Azl 9 A%E ASstn iy ZFUAE T3leleH
unpaired T-test® o|-&3ste] F14zte] fro|atet Z423ke] o
AE AT n, YA ELHEA (one-way ANOVA)-E Al
geto] voldl| mhE 7} Al S4B Htate| & HEsth

Fig. 1. Landmarks and measurements of Downs analysis.

(1) A&A (Fig.1)
S (Sella Turcica): Sella Turcica®l 54
Po (Porion): $J°|%= outline?] /3874
Na (Nasion): nasofrontal sutures] w4
Or (Orbitale): Stebe] = &h4d
Pog (Pogonion): bony chin®] #7d%#4
Me (Menton): symphysis £18¢] 334
Point A: 4<}Z9] basedlA XZ=E717HA bony out-
lineol A 71 23
Point B: Pogonion¥} 3te}E X 5 x| 23 Ale]e] 41
Go (Gonion): 3tz TA7 3jetald el o] wAbad

(2) AZE=(Fig.1)

1. Facial angle(FH-NPog): facial plane(N-Pog)®}
FH plane©] o|#+= 7t

2. Angle of convexity(NA-APog): N-A line¥} A-
Pog line®] o|F= 2t

3. A-B plane angle(AB-NPog): A-B plane¥ facial
plane®] °]F= 7t

4. Mandibular plane angle(FH-Mand. plane): FH
plane} st Hol o] R 7}

5. Y-axis angle(FH-SGn): FH plane® S-Gn line
o] o]F= 7}

6. Occlusal plane angle(Occl. plane-FH): X% H
¥} FH plane°] ¢|§&=7t

Ao o) o5k 2

8. Lower 1 to occlusal plane angle(lower 1-occl.
plane): 3}et5AR o] FFol afPHL o|F= 2

9. Lower 1 to Mandibular plane(lower 1-Mand.
plane): 35| o] dretH ol F= 7
oF 90°E W Fhe Ao

10. Upper 1 to AP plane in mm: &<}52 ) 2] Aoy

ol A} A-Pog line®] ¢|2% Az
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I A7dH

Uolel wak [(74D), TI9AM), TII(114) 9] Al Fo2 vpiro]
A" 2 =g AZsty B3 EERAE T8 un-
paired T-testE ©]-&ato] dUizte] Fofatel 74 #7t9] fof
A& ASH L, dLuiR EAHEA (one-way ANOVA)S A}
83t volo] M2 A S5 H Ao 2 HZEsI ).

TAA 11A7ARA 9] AP 2F AS 58 FaA e oS

Table 1. Mean and S.D. of group |

cHstobx|obats| x| 29(3) 2002
I ZtH(Table 1, 2, 3, 4).

1. Facial angle(FH-NPog)

G TACNA 84,77, 9ol 85.97, 114914
85.8°, AAteAE TAAA 8537, 9AlolA 85.1°, 1149
86.8"0l1o™ 3709] groups BF P @Al 85. 5, ozt
85.7° =4 7t Tl FUzte Fog zto| 7t glth(p)0.05,

o3 28).

Facial angle 84.7 1.7 85.3 2.2 85.0 2.0
Angle of convexity 7.8 56 8.0 3.6 7.9 46
AB plane angle -5.5 3.1 -5.0 1.8 -5.3 2.5
Mandibular plane 28.3 44 274 4.1 27.8 42
Y-axis 62.5 1.6 61.9 2.7 62.2 2.2
Cant of occlusal plane 157 3.0 15.3 3.9 155 35
Interincisal angle 125.7 126 123.6 9.1 1247 10.8
Lower 1 to occl. plane 18.8 59 18.6 5.9 18.7 5.8
Lower 1 to mand. plane 6.2 7.0 6.5 5.8 6.4 6.3
Upper 1 to APog plane 5.6 2.5 5.2 2.0 54 2.2

and S.D. of group |l

. Male Female

mean; s

; ts . . mesn

Facial angle 85.9 85.1 3.2

Angle of convexity 6.4 7.9 4.3 . .
AB plane angle -4.6 -5.8 3.0 -5.3 2.5
Mandibular plane 277 28.5 40 28.0 3.6
Y-axis 62.1 62.4 2.9 62.2 2.8
Cant of occlusal plane 14.7 14.8 2.3 14.7 2.7
Interincisal angle 120.2 6.1 119.3 78 119.8 6.8
Lower 1 to occl. plane 19.5 3.8 21.5 44 20.3 4.1
Lower 1 to mand. plane 6.5 4.1 7.8 6.4 7.1 51
Upper 1 to APog plane 6.5 18 6.6 2.1 6.6 1.9

Table 3. Mean and S.D. of group |

Facial angle .
Angle of convexity 8.1 4.6

7.1 . . )
AB plane angle -6.0 2.5 -5.8 2.1 -5.9 2.3
Mandibular plane 276 39 27.1 39 274 3.8
Y-axis 62.6 2.7 61.8 2.3 62.2 2.5
Cant of occlusal plane 13.6 2.8 13.3 2.0 134 24
Interincisal angle 1175 79 121 7.1 119.2 7.8
Lower 1 to occl. plane 234 3.6 20.9 5.3 22.2 4.6
Lower 1 to mand. plane 94 2.1 7.2 6.5 8.3 4.8
Upper 1 to APog plane 8.7 24 7.1 1.5 7.9 2.1
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2. Angle of convexity(NA-APog)

dapol| A TAlA 7.8, 94 6.47, 114 8.1°, AAlIM = T
A& 94 7.9°, 114 7.170193, 3 groups 3t A}
74, AR 7.7 24 7} FollA] Fizte] {23 ol= glsd
=3

3. A-B plane angle(AB-NPog)

Aol A TAlelA =557, 94| -4.6°, 114 67, AARtelA 7
Al -5, 94 -5.8", 1141 -5.8" I 1L groups =57 F3PE F
A 5.3, AR 55 2A ZH oA Fdulzte] 93 sjole
AT,

4. Mandibular plane angle(FH-Mand. plane)

Gl A TAl 28.37, 9Alell 27.7°, 11Alel 27.6 02
o, ARl E 242y 2747, 2857, 27.1° 0|12 7 &5 &3t
W g7l 27.8°, AR 27.7 24 71 Tl A Fd ztel= it

5. Y-axis angle(FH-SGn)
Gl A TAl] 62.5°, 94l 62.1°, 11419 62.6°, o=}l
AE 47 619, 624, 61.87 010 7 Z& Fehd wAt

62.47, 1Ak 62 24 2t oA} Wizte] feld Aol7} glaleh

6. Occlusal plane angle(QOccl. plane-FH)

el A 7A9) 15.7°, 941 14.7°, 1141 13.6°, AAAIA =
22} 61.9°, 62.4°, 61. 80102 7 F& TP FA 14.7
Az 14,570l e, 2 #7te F3 oyt ATt
(p<0.05).

7. Interincisal angle(upper 1-lower 1)

IRl 7Al9) 125.7°, 99 120.2°, 11419 1175, 9
Al ME 22k 123.6°, 119.3°, 121°9x, B8 +% z;;—atei
A 121.1°, oqztt2t4°ﬂout7~t¥74 Sl 2pol 7t 9l

AH(pC0.05).

8. Lower 1 to occlusal plane angle(lower 1-occl.
plane)

oA TAlol 18.8°, 9Alel 19.5°, 114191 23 4, Az

e 7kz 18.6°, 21.5°, 20.9°°1, RE & Feid dA

20.4°, 9=} 20.3° )R om 7t #3bel frelF A °]7t Ay
(p<0.05).

Table 4. The companson of mean. and S. D among groups

_ measurements

2.6 86.3 2.3 85.6 24 0.106

Facial angle

Angle of convexity 4.6 7.6 3.9 7.5 44 0.747
AB plane angle 2.5 -5.9 2.3 -54 2.7 0.508
Mandibular plane 3.6 274 3.8 27.8 3.8 0.795
Y-axis . 2.8 62.2 2.5 62.2 2.5 0.997
Cant of occlusal plane 155 35 147 2.7 13.4 2.4 14.6 3 0.029
interincisal angle 124.7 11 120 6.8 119 7.8 121 8.9 0.034
Lower 1 to occl. plane 18.7 5.8 20.3 41 22.2 4.6 20.3 5 0.029
Lower 1 to mand. plane 6.4 6.3 7.1 51 8.3 4.8 7.2 55 0.405
Upper 1 to APog plane 54 2.2 6.6 1.9 7.9 2.1 6.6 2.3 0.000

Table 5. The d|str|button of the Downs analy3|s data applled to other ethntc groups

Caucastan Israeli Korean(M) Korean(F) AN AC

facial anglek 87, 8 86.1 89.1 89.3 873 715 88.3 86.9 84.7 86.3

Convexity 0.0 6.0 3.7 3.6 9.6 7.5 3.7 4.1 54 76
A-B plane angle -4.6 -5.6 -4.9 -4.5 =717 -5.7 4.4 4.4 6.1 -5.9
Mandbular plane 219 29.9 23.0 23.4 213 . 324 243 21.8 27.1 274
Y axis 59.4 60.9 60.6 60.8 63.3 67.1 62.1 60.7 60.9 62.2
Occlusal plane 9.3 104 7.1 7.7 11.8 16.9 9.7 11.3 11.5 134
Interincisal angle 1354 124.3 125 128.2 123.0 1210 126.4 132.2 130.7  119.0
Mand. 1 to occlu. Plane 14.5 22.6 22.9 20.8 22.5 22.2 21.5 18.2 19.9 22.2
Mand. 1 to mand. Plane 14 3.1 6.8 4.3 6.6 7.8 6.6 1.5 45 8.3
Max. 1 to Apog plane 2.7 7.6 7.6 70 . 85 7.6 6.6 54 4.9 79

AN American Negro, AC: American Chinese, Ame Cau: American Caucasian
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9. Lower 1 to Mandibular plane(iower 1-Mand.
plane)
gzl TAl9) 6.27, 9Alell 6.5°, 11410 9.4°, AR}l &=
22+ 6.5, 7.8, 7.2 olda, B8 7 gehd Ex 7.3, o
2k 7.1° 015 e 2 73te) fojgk Aol fATh

i

10. Upper 1 to APog plane in mm

Al A TAl 5.6mm, 9419l 6.5mm, 1149l 8 7mm.
Azl 22t 5.2mm, 6.6mm, 7.1mm |91, TS *%
&t EA 6.9mm, 9IAF 6.3mmelR e 7} 7o) fo%
Zko] 7k AR (p<0.01).

oaegou o}

22 3 A g2 A49S van A 7?%@ 5‘}01% Zﬂ%ﬁ}
1 Zxte] vA g = (abnormality) &
ot 2y BEE EXG7] obse FH
Downs 4% 23] dolrdt} Downs —E-**—*.Hé% =4 (pro-
file)9] ¥Ao) FHE F31 9lo FH 3
Kignl ‘}l"/} °‘-‘?~%Q 578 3

9‘('%94 FHE JU\EW% Rlckettsl_ Nasion®] $}%|7} vl

Hol A ke (orbital cavity)7t ZAU S53 (temporal
bone)dll anomaly”} #A|ete 7ol HAZFE a2 szt

olA 28 adtia AT, Lande™ & TAl o] % steta
o] Autog gt A om LB 847} 86.612.9°

olat whd 0. 1" =718t Ricketts 5 941700 85 0|1
AR whet o) 3dnit} 1°4 S8t Ped” B A
Mx A7 ue} Frlshe FdS YERIL 2 AT A3 94
o 85.5°, 11M<l 86.3° 4] Caucasian 87.8", Korean
adult YA+ 89.1°, 942} 89.3°, &3} &%) 104 A oFFolA
87.1°, 1L.1Alell 87.2°, 1194 87", W S2o] 104l A
dat 87.5°, &} 87.37, 12410 EAl 87.37, A#} 87.1°
BZ GEF vaA] o5 FA7EE AT 23} Hep A5, 9
o] 9Mell A ER} 84.3°, AR} 84.5°, F TVl 9AlA FA
845, = 83.9° 2tz Hudt A vlmA) ojEe] & AFE
o} FL s Jehgen olxzbdel 86.1°, of ol w3t
10A191M Fa} 86.9°1F 85.6" ¢ & 86.2° o vl:3h @
S Bk g QEte) vigA WMol g E Fn S E
' & Aow Jvehyit. w3 0}0‘4‘«] Pogonion® x| ol )%k
Apol7t A ZAAzto] ASAA] EEHATL wl§- 2 Hos B
o} z} A A withe] xpol7} Bke-S EOC] FH(Table 5)**.

Ao 2
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Angle of convexity= Z%22) convexity &&=
Vebdch, Point A7} SFHW (facial plane)®rh ¥
&= (-)zb=elm concave profiles YWEM AL, point A7} <F
F ot Aol 92 wE (H)ZEolH convex profiles Y
Bl B A7 E 9N T 11419 7.6 2 JErtEH
o]& Caucasian 0" 2t} Zlow, o]Aghdl 6", ¥ F<f 104
oA Al 6.88°, oA 6.75°, 12414 FA}F 6.31°, oJ# 5.88
ohe v|gata, = A9 WxE 3.7, (&} 3.6° Brte Ak w
g}4] "wvo] 3kl Wi B% Caucasian®tl vty & Bn
o} 41Tt B Taylor™ 52 Aol U IFM =
sample AE1e] 2ol 2 <A Al 2| Zol7t girkar Pt
A-B plane angle denture base®] 1% @A17+e] ¥4 4
okgm el AAE L}E}”h‘/} I 2472Y d& (H)4x,
s 33734 S ZtEelth, B APoxe 94 A
-5.17, 114 —6.9 i’\i Caucasian -4.6", 3= 8 &
2} -4.9°, A2 45 B} 39, Israeli -5.67, ¥ & 2
10A10 E= -5.98°, 4= -6°, 1249 gt -5.69°, A&

concav1ty—-
1 o]l
0 A=

-6.08° 8t= v &g on] zF A# oA Fiizhol] #93 Ao|7}
Sk
s}t ™ 7} (mandibular plane angle) dtel&e] ¢34
< oJujstE Ao stdAe] FAnA S vehdy stebEE
7vo] AW slofAle] FATACl FHa F&e] 7]Fe]
bite opening®l thel A ge] 2}, o]d whsj 3jetgw o] 2
stz e) A uAo) R FH 7lgo] Ao s

ot ol Fw g L5 W™, i me
o & Agraitt, 12412] WL 25 o|a o] 1°4 ZhadiH,
Bishara®’e] QFolxE 1241 W1e] 7]5F2] 7k 28+4.9 <]
1, Engel¥} Spolter®s QLA 264 = dpd 0.1°4 3¢
Aty g, PP e 3dzt FdR s 2ARE A3 gt

3 BaElvl 2 APAe 9Alol|A 287 114l 27.4° 2A]

E
T=

dlA AR HE

A Zasle A4S Jehden Caucasian 21.97, = A
?l Ak 23°, Az 23.4°HokE AW, g F9 1044
28.3° 111404 27.7°, 11.94904 27, 7 59 28 5

gh= vl Zzstar, o] ~gtdel 2997, ¥ 59 9N =
307, AEol 307, We] 9AlolA Fa} 29.2°, oA} 29.6° Kt
Zportt, wapa] dElohe Hlssta AURIETHE AA 6t
Hro) A TE 909 Bag X3}

Y-axis angle2 stetZe] A vehlis ZAEgA] A

} T odE e shehEel AF 95 T3 ATt He
g 2 AFdAE 94, 1149 2ol 62.2° 8 YEhH
Caucasian 59.4°, |22l 60.9°, 3= A<l ¥3} 60.6°,
Axt 60.8°, ¥ 5o 104904 B2+ 60.7, 94 61.17, 124
A E& 61.37, A& 60.9° 2k A e eH, facial
convexity 71&A 9 @7 1 £ o @5 WA R
atelgo] Fto] AT & F AU

W 8B M ZHocclusal plane angle) =7} o AV
FH plane® #asta, A 8A Aal7h o A g Aeoltt, &
Ao e 9AldAl 14.7°, 11Al¢l4 13.4°2A Caucasian

.|.3 r[r

& o)
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9.3, olagdql 1047, &= Al ¥z 7.1°, 42 7.7 B
A Jehgton volrl Z713l wel AEX7t dasta 4
274l #2 gk zhol 7t AATHp<0.05).

Denture analysis®] ¥4 Ao 2 Tweed, Steiner 2
Ricketts 2492 9A% & ded 72t 249nitt t& 54
Al 712AE z2tn ot & FstGFEx 9] JAE Vel
N1ZX 22 DownsE A-Pog A2, Steinere NAS NBAE,
Tweeds 19 A2+ o] 4319121 JarabakS ABHZE ©]
f35t2 gl

AstetEA X 2 (interincisal angle) $8X9 E23EE
VERE Ao gA) w 124°9) 3k& 7B 3%l wel v 5
drojth 2°4 Z71g0 o Sk, £ dFoAe 9AdA
119.8°, 11444 119.2° 24 Caucasian 135.4° By ¥4
Zgtow  Israeli 124.3°, 98 124°, 37 A< @&
124.9°, & 128.2° 18l ¥ 59 9AldlA ¥t 123.87, o
2} 122.6, ©] £2¢] 10MdlA Fat 123.6°, 9} 125.6° FY
g 1247, ma W 5o 10M9A EAL 1235, 421 126.67,
1241904 @A} 121.0°, 9AF 124.8" 9= vl 8t AY Z5kA
A g 3 ubo] gZelo] Caucasian®th FAXZ 7} Ao}
A A ekelel Hlg] Ax7} EEFH Ut Buske dAglen
7+ 27ke) §9) gk 2tol7h URTHP0.05). A £ AFlM=
Ricketts”, o] 529 Bno= th24 Vo)t S718lHA 4%
7} s, el Zadte BRude IAPEd ole
ZAMPY I} Q17 ] Afo] Wi Eo]g AtRET

etz o mEgHo| ol FE 22 907 oA W & HI
o}, B A ME 9AdlA 20.3°, 114014 22.2° 24
Caucasian 145" Bohe 23, o|lxadel 22.6°, @3 A<l
Wzt 22.9°, 94z} 20.8° e vk £ Yo7} SleHE
A AZgkol ART 7 F7l F2 e 2ol & HATH(p<0.05).

et o) sfetgHol o) FE 2 907 oA W gk #st
W 2 AdxE 9Ald] 7.1°, 114lel 8.3’ 2A] Caucasian
1480 84 =1, Israeli 3.1°, 3= A< @4 6.8, 9
2} 4.3° Bt} ezt 23 vo| 7k S71EHRA ghel ARE 4 El
UATE.

etz AR A A-PogtAe] Agle & AlAE 9 ellA
6.6mm, 1141914 7.9mm#&A Caucasian 2.7mmEthE 2
3 o]xaZdl 7.6mm, = A BA 7.6mm, A 7.0mm
oh= vjgglom vol7) Z7letaA AA L 2 ) w5
28 ztol 7F AATHp<0.01).

28R 02 Downs 7} UL hdoR & A7 & A7
v walE A3 2 A7) g e HHze] o A,
Aot 7} Ao g o AR LY AR EEH0 N
olagd o}, B9, 3 AEQIF = RE oA AW
Aoz H£3 £XF el tH(Table 5)**. M8z, AB
plane angle, Y-axis, 3te}Z28| ¢} mggo] o] F= 7}, 3}
otz 9} stetwwol ol £ 7}, FAF5HR] 9} APogitel A
2l o] Z713h il 713 2H, angle of convexity, 3t

<
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olwizt, mRw, YtetFAAL & dYel T/
2} Aotk

2 A7 4% EFAD7) oFed 38AQA 48%
3 s Fasst 8 & de TN
X2 49T AFolY AEFZ B Aot A
o} 5= Igit), 9 Ao wE FFIE ASHLE
Pert gor A A7) a7sln ATd 28N
979l JFeAS F o] nelsta A oFF 8 59

7149 A7t e Aoz Alggr),

£ 10

i)
i
o
2 do

ot
e
DI <)

il
e oo WS

Y

B b
fr

13

O
rd

HaSstad] 485 oo aA daldgo] gl

A&} A 2op-2lFol glar w3 3

, st wEAdEst A TAAA 11

(&7} 479, AR 419)E YL E F5

FANA L &dsta] 77| otee] FA T B4

o Atho] o] 5= Downs B4 o438t 1074 &l o

& EASE 08 BAasl] oy 2 AHE ATk

1. Downs B4 o3 @=¢ 47471 obee] A HU
W ERERLA FAAR AEA Y NEXE A6

7t ZolA AZgEEE Juze] 4@ Aole ey
@z, gatetaaxz, stdFEx g nggwe]
2x 7} Aot 29} APogite] AglAe AR mt
2% zto]7F AT

_ etz AB plane angle, Y-axis, ste-2X ¢ wigd
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Abstract

A CEPHALOMETRIC STUDY BY DOWNS ANALYSIS IN THE CHILDREN
WITH NORMAL OCCLUSION

Nam-Ki Choi, D.D.S., Ph.D., Byung-Cho Jeong, D.D.S., Ph.D., Kyu-Ho Yang, D.D.S., Ph.D.

Department of Pediatric Dentistry and Dental Science Research Institute,
College of Dentistry, Chonnam National Untversity

This study was performed to establish the cephalometric standards in Downs analysis and to compare them
with other races.

The lateral cephalograms of 88 Korean children (47 boys, 41 girls) with normal occlusion and acceptable pro-
file between 7 and 11 years of age were taken and Downs analysis was done.

Results were as follows:

1. Norms of Korean boys, girls and both sexes at 7, 9, 11 years of age by Downs analysis were established.

2. There were no statistically significant differences between boys and girls about ten measurements in each
group, but significant differences in the occlusal plane angle, lower 1 to occlusal plane angle, interincisal an-
gle, upper 1 to APog plane among 3 groups(p<0.05) (p<0.01).

3. Facial angle, AB plane angle, Y-axis, lower 1 to occlusal plane angle and lower 1 to mandibular plane angle
showed increasing tendency whereas angle of convexity, mandibular plane angle, occlusal plane angle and
interincisal angle did decreasing tendency according to aging.

4.In comparison among races, measurements in Korean children were generally larger than those of
Caucasian and Greek except for small interincisal angle, but Korean were similar to Japanese, Chinese,
Israeli, Negro about all measurements.

Key words : Downs analysis, Cephalograms, Normal occlusion, Korean children
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