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I. a7 % 49

1. 748

o] A o848 AMage &2/} GAHstn HA
 Ago]l glon, w3 ¥ BRAXNEE W FH
o] gla, Al YTAE AAF BE Y77} EA)
30, Asteol 7bdA FE3AAl Ricketts™ ) o}
Esthetic linee 22 AWEZ5o] A g2 vn
A 4Ed ZRE Hol: 174 ojdel dAl 351,
oAzl 409, F HBHOZHRY AL ZpERXMTA
Aol on, olg9 HFAHL 22.34 A

2. A7y
0.003A 2] F71¢] oA €] o] E FA}2] (Rocky
Mountain Co,)ol] ZRFHXAFAAAS FALE
A% 5 Walker9} Kowalski®’¢]  Craniofacial
digitizing modelg FZ3d thgo AZHE 43
Ao olFe Mt BxE XS AMS
sAcH(Fig. 1)
Porion (Po)
Articulare (Ar)
Sella (S)
Nasion (N)
Orbitale (Or)
Posterior nasal spine (PNS)
Anterior nasal spine (ANS)
~ Subspinale (A)
Root apex of upper incisor (UIA)
Upper incisal edge (UIE)
Lower incisal edge (LIE)
Root apex of lower incisor (LIA)
Supramentale (B)
Pogonion (Pog)
Gnathion (Gn)
Menton (Me)
Mesio-buccal cusp tip of upper first molar (UMC)
Mesio-buccal cusp tip of lower first molar (LMC)

gxastriedodl 42350 e X-Y Digitizer
(Calcomp Talos RP 660)& ol&3td 2+ AZH9
AAE Xt Y H¥= A5H ¥, SAS 8083 Com-
puterg AHg-3le) HAE ASYE(Fig. 2, 3, 4)9
AEXE &

ZAZ A=ASZE AYRRL, B A=A
Z JETE (m)2 EAHYLH, FIA EHE
10%9] gul&e +AHA Fich
B2E A& i@ BEX, FFUA, H2A
HAPxE F8tda, Student t—test® Y A=z}
ARz on, AFXNY GedBATE 42
1, dHZTHPeol g ASYES SHAF

stx AstetdAle]l X U ASFEL F
W42 dto] A gFsARNg Agagt

=1}

b huoSt odu

Fig. 1. Landmarks used in this study
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Asteba el AAES AEPAe B AF
3 rEZ A A2d Wi F-ud Ha A,
2R, 24 2 HOANE AEsgrHTable
2). A&A] HAA} Hujxjel Ao oJshd ANB
Zre HAA 246904 Hh 6567474 9.02°, 1o 1
& Ha 112494 Hd M8 4A7AHA 36°9] AFH
A8 Holx: ¥ RE ASFAE UYdH HUHAE =2
Aok gale) ¢ixe] Wi RE ASAME 9y
Ao} folAdo] AAEA ke (p>0.05), ¢
ZA gy g AZdMe Palpl /Mand pl 7}

3 Oce.pl. /Mand, pl. Zlof A2 W1y 43ke] §914
o] AYHRTHP<0.05),

stotaA g AnAYel B AZA Aoly
ABA%E Table 30 AXSAG. BRBH B )
Az 5 ANBz, N-A-Pog2ts SN, Mand,
pl.Ze APogizt ABMo) ujg stetalel 9)xol
B A2 ojolel BE 27 Auol A

gotgsst Aol BE AZH Ao
}BA%FE Table 40) ANFAG SAZAYY o)
AZY2 % ANB2L, N-A-Pog zks} SN Occ pl,
zto) APogiis ABMs| tja Atebdxle) $f3o)
23 A% olgle) RE 927 uAel Ak

sRiEAEYe) AZYEU) HBYL Table 5

Fig. 2. Schematic diagram of angular and linear measurements of lower incisor

position.

Tto SN

1to FH

T to Oce. pl.
T to Mand. pl
T to NB (mm)
Tto NB

TR T S

7. T to NPog {mm)
8. Tto NPog

9. T to APog {mm)
10. Tto APog

11. Tto AB (mm)
12. Tto AB
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of MAsgoen], ANBzt# N-A -Pogzt, SN/
Occ.pl.Zt# SN /Mand. pl. 2+ A}ojol| vwj¢ =& 4@
#A4E 29 =38 Occ.pl /Mand,pl. 23 SN/
Mand. pl. Z, Ramal pl. /Mand. pl. z}2} Pal.pl. /
Mand.pl. Z+& vl F& SARAPAE BYgoy,
SN, Mand pl Z+& 43 @@AE B2Hh. S-N-
Pog z}3 SN_Pal.pl. 2, SN/Occ.pl., SN/
Mand. pl. Z}5} N-S-GnZte Jd4#@AE B
ek

SHAZAYe hF 10714 AZYEL Y
F2 3tm, gstebaAe] o] o3 AZIYEL
F4uar soj(Table 6), AGATDFIENE Al

Y ZAFAE Table 7o) AA3Igch AASHYH
24 gatebdzle fxE 243 A% 4FIA
HHg2]2 1 to AB, 1 to APogE ASI¥ BE 3FEo
A BARoz §93tAtH(P<0.05). stehdx g

Si%o] gt g2 Zold 1 to NPog(mm)E SN, Occ,

pl.z}, ANBz}3 SN, Mand. pl. o) )a}e] 71%7}
AE 4 glom, Tto SN& N-A-Pogztal N-
S-Gnoll 93t 55%7}, T to Occ.plb & N-A-

Pogz}, ANBz}, N-S-Gnzt# S-N-Pogztef el
ste] 51%7F 49E ¢ de Aoz destth Yo
X9 o) A Avy thFIAALFA FlA
1 to NPog(mm) N-A-Pog 2, ANBZ#} Occ.

13

Fig. 3. Schematic diagram of angular and linear measurements of upper

incisor position.

1to SN
1toFH

1 to Pal. pl.

1 to Occ. pl.
1 to NA (mm)
1toNA

AN I R T
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7. 1 to NPog (mm)
8. 1 to NPog
9. 1to APog (mm)
10. 1 to APog
11. 1 to AB (mm)
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pl. /Mand, pl. Z}oll 2)3}e] 68%7F 1 to NAE N-
A -Pog ztgte] Wigo) o)ate] 61%7}, 1 to SN&
SN,/QOcc.pl. 2}, S-N-Pogz,ANBz}, N - A - Pog
Zt7 Ramal pl. /Mand. pl. Zto)) ¢}3te] 68%7} A3
2 7 de ez yeido.

Fig. 4. Schematic diagram of angular measure-
ments of dento-facial pattern,

Sagittal jaw relationship (ANB)

Nasal plane angle (SN/Pal. pl.)

1:

2:

3: Occlusal plane angle (SN/Occ. pl.)

4: Mandibular plane angle (SN/Mand. pl.)

5: Gonial angle (Ramal pl./Mand.pl.)
6: Vertical jaw relationship (Pal.pl./Mand.pl.)

7: Occluso-Mandibular plane

angle (Occ. pl./Mand. pl.)

8: Angle of convexity (N-A-Pog)

9: Facial plane angle (S-N-Pog)

10: Y axis angle (N-S-Gn)
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Table 2. Simple correlation coefficients (r) between lower incisor position and dento-facial pattern

Lower Det‘g:l.al SN/ SN/ SN/ Ramal Pal.pl./ Occ.pl./

inci;gr pattern | ANB Palpl. Occ.pl. Mand.pl ﬂa/n dpl Mai\d.pl. Mand.pl. N-A-Pog §-N-Pog N-5-Gn
position -

1to SN ~.58% —34%* _43* _50* -.20 -.21 —-.10 61* 57 —.60*
Tto FH -.58% -.01 -.13 32% 33« _30% 22 —.66* 27* -.30*
T to Occ. pl. —.34% .04 27 .09 -.18 -.11 —40*%  -.39* 13 -.17
T to Mand. plL 34% .07 -.00 —-24* 22 —.29*% -27% 35 -3 13
T to NB (mm) .59* .06 12 31* .30* 25% 22 64* .13 31*
TtoNB .56* .09 15 .26* 25% 18 13 63* .13 25%
T to NPog (mm) .60* 12 .14 36* 31 .24% 25% Js* -.16 .33%
Tto NPog .54% .06 13 23 23* 17 A1 .58* A1 23
1to APog (mm) .04 17 -.11 .15 22 17 .29* 21 .13 .18
1 to APog .06 -.07 -.06 .02 12 .08 .08 .07 04 07
T to AB (mm) .07 -.06 -.10 13 22 .18 .26* .16 .02 .18
Tto AB .04 -.04 -.07 .14 15 .09 A5 .14 .03 A1

* significant at 5% level of confidence

Table 3. Simple correlation coefficients (r) between upper incisor position and dento-facial pattern

Dento-
DR it 0 o Bl Shar BT, M S, Yt sicrs nsor
position and.pl.
1to SN —46%  —.40* -.69* —.40* 10 —-.06 J30* -.38% 63*  -—.52%
1toFH —-47* .10 —44*  _24* 00 A5 21 .38% 27% -.26%
1toPal. pl. —.38% 17 —42*%  -20 03 —34* 23% -27% 32% 22
1 to Occ. pl. .30* .08 .08 .02 -.18 —-.04 -.06 21 —.29* A5
1 to NA (mm) =75% =22 —44%  _26* .05 -.07 A8 —67* 21 -.17
1toNA —.69* .22 —.53% _27% .02 -.08 28*  —.62* 29% 0 —26%
1 to NPog (mm) 61* 11 .09 33* 31* 23% .28+ 74* 19 30%
1to NPog —-42% 17 —49* .14 .14 .00 38* J32% 23 17
1 to APog (mm) 10 —.04 -.16 13 24%* .16 .33% .26 .04 .16
1to APog .05 -.05 —-.33% .06 .28% A1 44* 18 .10 -.02
1 to AB (mm) .14 -.08 -.15 10 22 16 29% .21 —-.04 15
1to AB 07 -.09 35 02 27 .09 41* 12 A2 —-.06
1toT -.06 .07 24% .05 —-.24% 11 —-.32*% -5 -.08 -.03

*significant at 5% level of confidence
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Table 4. Simple correlation coefficients (r) between angular measurements of dento-facial pattern

. Ramal
Dot s B N W ) WSS var srs s
ANB 1.00
SN/Pal.pl. .19 1.00
SN/Occe.pl. .38* 54* 1.00
SN/Mand.pl. .39+ 39* 61%* 1.00
Ramal pl./Mand.pl.| .24* .13 .05 .56* 1.00
Pal.pl./Mand.pl. .22 —.45* A5 65% 65% 1.00
Occ.pl./Mand.pl. .03 -.15 —-.41* 48* .59* 58* 1.00
N-A-Pog 95* 23% 36* 42% 26* 21 .09 1.00
S-N-Pog -.27 -.58*  _66* —.64* .02 -.15 -.01 —.28% 1.00
N-5-Gn .30* .58% 65* 69* .04 19 .07 33* 86 1.00

*significant at 5% level of confidence

Table 5. Independent variables (X) of upper and lower incisor position and

dependent variables (Y) of dento-facial pattern

Independent variables (X)

X, ANB Xe Pal.pl./Mand.pl.
X2 SN/Pal.pl. X4 Occ.pl./Mand.pl.
X3 SN/Occ.pl. Xs N-A-Pog
X4 SN/Mand.pl. Xs S-N-Pog
X5 - Ramal pl./Mand.pl. X0 N-S-Gn

Dependent variables (Y)
Yy Tto SN Y3 1to SN
Y, 1to FH Yia 1to FH
Y; 1 to Oce.pl. Y;s 1 to Pal.pl.
Y, T to Mand.pl. Yi6 1 to Mand.pl.
Ys T to NB(mm) Y, 1 to NA (mm)
Y TtoNB Yis 1toNA
Y, T to NPog (mm) Yo 1 to NPog(mm)
Yg T to NPog Y0 1 to NPog
Yo T to APog(mm) Ys1 1 to APog(mm)
Yio T to APog Y2 1 to APog
Yii T to AB(mm) Y23 1 to AB(mm)
Yy, Tto AB Yaq 1t0 AB

Y,s lto1

-120-



Table 6. Results of stepwise multiple regression analysis

: squar.ed Proba-
Multiple regression equations ccl:;;elltaqt)il:n F-value bility
(R?)

Y, = 120.77 — 0.57Xg — 093Xy 0.55 4472 <.01
Yy = 6871 - 0.68Xg — 0.24X, 0.39 2310 <01
Y3 = 5550 — 0.59Xg + 1.14X3 — 061X 10 + 051X 0.51 1823 <01
Ys = 5879 + 0.68Xs — 0.01X4 + 095X o 0.44 1858 <01
Ys = 3.94 + 0.25Xg + 0.09X, 0.44 28.16 <.D1
Y¢ = 2747 - 0.69X; - 1.08X; - 0.36X4 041 1646 <.01
Y; = 400 + 1.00Xg + 1.62X,; + 0.09X, 0.71 5748 <.01
Ys = 29.01 - 0.66X3 — .3.01X; + 0.85Xg + 033X, 042 12.88 <.01
Yo = 403 + 0.09X; + 0.67Xs - 1.62X, 0.37 1400 <01
Yio = 29.16 — 0.32X5 + 3.04X; + 0.34X 3 0.38 10.82 <.01
Y11 =- 5168 + 0.09X; + 0.39Xg + 0.35X3 0.21 6.10 <.01
Yi2 = 28.97 - 0.33X; — 036X, + 0.21X3g 0.25 776 <.01
Yi3= 3941 — 0.60X;3 + 0.72X9 - 3.13X; + 089X + 0.95Xs 0.64 2466 <.01
Yis = 12432 - 3.68X; — 043X3 + 1.01Xg 0.36 1357 <.01
Yis = 3332 - 0.63X3 + 111X, + 0.77Xg - 3.02X; + 0.84X3s 0.59 1662 <.01
Yie = 14059 + 3.13Xy; — 0.19Xs - 0.89Xg — 0.72X¢ - 040X3 0.32 657 <01
Y17 = 6.53 — 1.42X; + 0.11X, + 0.19X3y 0.61 3770 <.01
Yis = 24.87 — 1.05Xs 0.61 11588 <.01
Yio = 6.56 + 091Xz — 141X, + 0.11X4 0.68 50.71  <.01
Yo = 24.88 + 0.59Xg 0.33 35715 <.01
Y21 = 6.57 + 011X, + 0.60Xg -~ 140X, 0.35 1254 <01

Y22 = No variables met the 0.1500. significance line for entry into the model
Y3 = 6.20 + 0.11Xy + 0.06Xg 0.11 466 <.05

Y24 = No variables met the 0.1500 significance line for entry into the model
Y25 = 13945 + 0.68X5 0.11 856 <.01
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ABSTRACT

A STUDY OF UPPER AND LOWER INCISOR POSITION
IN NORMAL OCCLUSION

Hye Kyeong Kim, Ki Soo Lee

Department of Orthodontics, Division of Dentistry
Kyung Hee University

This study was attempted to individualize upper and lower incisor position appropriate to individual
characteristic dento-facial pattern.

Lateral cephalometric radiographs of 75 Korean adults with normal occlusion and good facial profile
whose ages were over 17 years were traced, digitized, and statistically analysed.

The results of this study were as follows;

1.  All cephalometric measurements of inciso: position and dento-facial pattern for normal occlusion
showed wide range of variation.

There were no significant differences of incisor position between males and females.

3. Lower incisor position was highly correlated with ANB, N-A-Pog and SN/Mand. pl. angle and upper
incisor position, with ANB, N—A-Pog and SN/Occ. pl. angle.

4. Multiple regression equations were established to individualize incisor position appropriate to indivi-
dual characteristic dento-facial pattern. ANB and N-A-Pog angle were selected as the significant
guiding variables affecting upper and lower incisor position.

5. Lower incisor position such as 1 to SN, T to occlusal plane and T to NPog(mm) and upper incisor
position such as 1 to SN, 1 to palatal plane, 1 to NA, 1 to NA (mm) and } to NPog(mm) could
be highly predicted from the variables of dento-facial pattern.
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