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— Segment Depth(D)

A. Maxillary anterior segment

Fig. 1. llustration of dimensions of maxillary and mandibular anterior segments.
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B. Mandibular anterior segment
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A. Maxillary anterior segment
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B. Mandibular anterior segment

Fig. 2. Points measured and coordinate system used on maxilary and mandibular anterior segments.

Fig. 3. Measuring machine for image data
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Fig. 4. Digitizing the XY coordinate of measuring points with
Windig 2.5
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Fig. 5. Maxiliary anterior arc of man

Equation A. Maxillary anterior arc of man

Polynomiai: y = 0.099646~0.01559x —0,029261x* ~9.0272x10° x* (R = 0.95444)
Hyperboliccosine function: y =~ cosh[-— 3.7239><-;—5:| ~1,0289 (R=0.93903)

2710164
Beta Function: y = ~18.23 1x[(215) ] (R=0.95236)

* R(A correlation coefficient)=34 (A curve fitting)e] F&=

R2RE 93 A 3 2937 o|FA E9€ o
nA] dolE & /¢ AFEE S ¥ ZEEY
Z2aPQ Windig 255 o839 & A&4 9 2%
3 #RE 73U HFig 4).
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Comparison of curve fitting
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Fig. 6. Mandibular anterior arc of man

Equation B. Mandibular anterior arc of man
Polynomial: y =0.84121-0.017069x —0.032713x> -3.426x107° x*  (R=095179)

Hyperboliccosine function: y = —cosh[— 4.2742x -2%] +0.72208 (R =0.93945)
22402
Beta Function: y = -22.378x [(%) ] (R =0.94782)
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Comparison of curve fitting
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Fig. 7. Maxillary anterior arc of woman

Equation C. Maxillary anterior arc of woman

Polynomial: y = 0.022222~0.029992x ~ 00288462 ~5.7522x105x* (R =0.94764)

Hyperboliccosine function: y = —cosh[-3‘6776x —;—J -1.1984 (R=0.90665)

2 0.96837
Beta Function: y = -17.598x [(EXE] ] (R=09322])

* R(A correlation coefficient)=34 HE(A curve fitting)¥) &=

2. Bt=2ol MAmBEXIe| Hyperbolic cosine func-
tionofl CHSl oM |
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m8< P Adlet 74 F e HHIE A% WS
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Polynomial :y=ml+m2xx+m3xx> +méxx’

Hyperbolic cosine function :y = —cosh {:mS X %} +m6

2 m8
Beta Function @y =-m7 x =
25

where w=b = const =25 mm

Equation. 3% A4 u§ate] AR IZde)
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aslet AR AYT HEOl CHE MER W2
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Comparison of curve fitting

5
Lower Teeth (Woman)
0 =
> 5+
=
<)
2 L
g -10 -
| / ©  Contact position
-18 = /i Polynomial, n=3
P Hyperbolic
S -~ -~ Beta function LY
.20 ) L I N 1 L 1 . 10 3,
-30 -20 -10 0 10 20 3
Position X

Fig. 8. Mandibular anterior arc of woman

Equation D. Mandibular anterior arc of woman
Polynomial: y =0.62539+0.0022367x ~0.033091x2 —6.9665x10 x>  (R=0.95774)

Hyperboliccosine function:y = —cosh[— 4,2974x EXE} +047726 (R=0.944)

5711682
Beta Function: y =-22.034x [{-2"—5) } (R=0.95591)

* R(A correlation coefficient)=54 (A curve fitting)e] F&=

ARl B hyperbolic cosine function), H|
E} 8l(beta function)

L ga 3ot

G AGAXNE AT S HAHY JxE
Hrlsle =29 WS-E 2Ry, v 22 4%
£ dAAQHFig 5, Equation A).

2. @A &

G2} AR P Ui FHs =&
Brlete A9 HeE ARsty, oL 22 A3
£ d91ck(Fig 6, Equation B).

3. A} Aot

Azp AtARE 3 He ] i HHS A= E
BHrlsle 4229 W4 AR, e 2L 25
£ AAHFig 7, Equation C).

4. A= skt

Az} gletARE GF e o] S HHS YEE
B st £49 W45 ARsa, U 22 29
E A%tHFig 8, Equation D).
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Table 1. The correlation between intercanine width(W) and arch perimeter(L)
= R ! The correlation coefficient

The Maxillary arch of Man 1.=0.10332+0.95868W+0.0032547W*+6.5143 % 10 SW3(R=1.0)

The Mandibular arch of Man 1.=0.13234+0.94622W+0.0043256 W*+7.1957 X 10 "W3(R=1.0)
The Maxillary arch of Woman L=0.10021+0.96033W+0.0031426W*+6.4362 X 10 "W*(R=1.0)
The Mandibular arch of Woman 1.=0.13572+0.94464W+0.004447W*+7.2797 X 10 "W (R=1.0)

3 MAIE dstet MX|F otZHENo| 7| =8 AXIZH # AET =9 Atol9] #AA L o] T3} o
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oA 73 T2 AFE O} FE oled 21 e L et
TS o g A(])ERE T Ho|, & XN¥EF =49 Polynomial : y = 0.099646 — 0.01559:x — 0.029261x —9.0272 x 10 x*
LE 7& 5 Aok Azt F4& wka AA3E ¢ D =y - 0.009646| = -0.01559(%/—)—0.029261[%)2—9.0272x10'6[%)3)
ool Well @& X473 8L &7 2t

L=10.013D°"¥ (R =0.99933)

_ v\ * R : The correlation coefficient
L_f\fh(aj o 1. 3he}: |

" d 2 Polynomial : y = 0.84121 — 0.017069 x — 0.032713 x — 3.426 x10~° x*
= 1+| —(m, +myx+m,x* +m,x* | dx 2 3
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* R : The correlation coefficient
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X]-Q] 7_,];.(] 7+ =74 W)i’—]— ;.(]% 2 280 }\]_ o] J o 7 Polynomial : y = 0.022222 — 0.029992x — 0.028846 x* — 5.7522 x 107 x*
4 79 A% thed PHTable 1). ANZ F7  D=b-ooml-

- 0.029992(—"9 - 0028846(%) ~5.7522x107° (%)
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L =9.7578 D" (R =0.99951)

* R wvalue : The correlation coefficient
1L 3fet:
Polynomial : y = 0.62539 + 0.0022367 x — 0.033091x? — 6.9665x1075x*

. ] 3
0.0022367[%]~ 0.033091[%} ~6.9665x107 (-’211]

L =9.5799 D5

D=ly-0.62539|=

(R =0.99916 )

* R value : The correlation coefficient
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- ABSTRACT -

The new approach to maxillary and mandibular
anterior dental arch forms
- In Korean normal occlusion models

Man-Hee Ha, Woo~Sung Son, Hoon-Chul Yang

Department of Orthodontics, College of Dentistry, Pusan national University

Maxillary and mandibular anterior dental arches often have the problems of occlusal relation and esthetics by
malformations of teeth, congenital missing, et al. Though the clinician usually use the anterior ratio to overcome this
problems, he has the limitation of a direct application this ratio to the prediction of anterior occlusal relationship by the
change of anterior ratio as dental arch form, intercanine width, segment depth and arch perimeter.

So this study examine maxillary and mandibular anterior dental arch forms by least square method using Korean
normal occlusion models(man : 20 casts, woman : 20 casts). Maxillary and mandibular anterior dental arches of Korean
normal occlusion models are curve fitted to polynomial function, beta function, hyperbolic cosine function in order. And
this accuracy of curve fitting is constant regardless of man/woman and maxilla/mandible. The relationships between
intercanine width, segment depth, and arch perimeter based on this curve fitted dental arch form are acquired. This
relationships will give the prediction of anterior dental arch form and the information of more accurate anterior ratio

according to intercanine width.

KOREA. J. ORTHOD. 2001 : 31(3) : 347-55

# Key words : Anterior dental arch form, Anterior ratio
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