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Correlation between upper and lower
dental arch froms by fitting
of fourth-order polynomials

Abstract : The purpose of this study was to evaluate
the correlation between upper and lower dental arch
forms with normal occlusions through the fit of fourth
order polynomials. Thirty subjects (15 males and 15
females, mean age 23 years and 2 months) with normal
occlusions were selected from a total population of
3,500 Nippon Dental University students and staff. A
non-contact laser-scanning three-dimensional orth-
odontic cast measuring system developed by our
research unit was used as the primary evaluation tool.
The reference plane was defined as the plane passing
through the midpoint of the edges of the central inci-
sors (the origin) and the mesio-lingual (for the upper
arch) or disto-buccal (for the lower arch) cusp tips
of the first molars, bilaterally. The midpoints of in-
cisal edges, canine cusps, and the buccal cusps of
premolars, first and second molars were digitized as
X-Y coordinates in the CAD data. These coordinates
were sent to a personal computer (ThinkPad 600, IBM
Co., USA) and analyzed by Excel 97 (Microsoft, Inc.,
USA). The midpoints of mesial and distal buccal cusp
tips of first and second molars were used for defining
molar position. A line passing through the origin and
the midpoint of right and left first molars was defined
as the Y-axis. A fourth order polynomial (y=ax*+
bx®+cx?+dx+e) was fit to coordinates on each
dental arch by the least square method. Pearson’s
correlation coefficients (r), which computed between
the coefficients of terms (a, b, ¢, d, and e) of the fourth
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order polynomials in upper and lower arch were 0.796,
0.546, 0.763, 0.621, and 0.813, respectively. Statisti-
cally significant correlations were found in all of those

coefficients of terms (p<0.01). In conclusion, a corre-

lation was found between upper and lower dental arch
forms with normal occlusions.
(Orthod. Waves 59(5) : 303~311, 2000)
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Richards &2V 38 SEEE 2.40 —2.10 2.20 —0.30
1990 4 BEHERZE 1.30 2.60 1.20 12.30
(Male) TH 2.40  —4.70 3.30  —0.70
EHRE 1.30 5.30 1.50 20.00
Richards &2 = 5 fE 2.70 —5.00 3.10 —2.10
1990 4 FEEfERE 1.30 6.40 1.10 13.20
(Female) TE  FE 3.70  —13.50 4.50 0.90
BHEREE 2.20 13.10 2.40 32.90
Ferrario & 2% s SEEE 1.91 0.04 2.55 3.32
1994 &£ EHERE 0.53 0.87 0.77 4.03
(Male) THE  FHE 2.30 0.05 3.18 0.15
R (R 1.10 0.99 0.78 5.65
Ferrario 22 = Pl 3.49 —0.17 2.19 0.54
1994 £ EHERE 1.43 0.49 0.91 4.03
(Female) T EHE 3.23 —0.58 2.79 0.15
B R 1.37 1.74 0.99 5.65
INIR 520 t¥E EHE 3.29 1.18- 0.22
1997 £ T EHME 2.89 1.98 0.26
HEm rE FE 0.00 30.00 19.70 524.20 —53.88
1980 4= T EHE 0.00 50.00  26.20 604.90 —53.76
el ®| Ml 0.00 30.00 16.90 524.20 —39.78
1984 4F T E¥ME 0.00 50.00  19.70 604.90 —42.09

PHRIE I X107° = XRIFEF X107, R & —RFER X0 TERENR LT,

¥77,

Ferrario 52 OF R IZMMOFE LB T 5 -0 FEOyEO A2 Rz & ¥ TRLUT,

DT, FEAOLBIEIARL CuRYL, Bido X o
Y SRR, TWRSHEADREHORED» S E
BRIV AEETH S EHFZ SN T b3z
Lo, KT, ZOMREEADZHEOREI
B LT ETHORYSEEOMBERRIC DWW THE
FREEACTHRE L7z, Z0ORRE, WXLSER BT
2 BIHEORED T 5 CHBMRB O TR AR E
BT I FER, a OFBIRENZ 0.796, b i 0.546, c X
0.763, di3 0.621, e i3 0.813 TH Y, ¥ RTHOHEDH%
BCHFTENCEERIEOHMENZED s hiz, 20D
ERIEEREGE TR, ENHOWYSRIIRETFEH
CHEBEZRIEOHBEBEERELH 2 L ERTHDTH D,
Z DFER X Richards 52VDER R R D, HidO &
D WHEBRE OBINKH OB RIFE L Tnb 2
L%z ohb,. IO EAMREOBRIE, BRYCHE
EHREIED, HET-> Twa L THOTHEAFIE
THHL w2 2 L 2HmNICEMIT2DEE LS
NN, KEOHKTIE, 797y bRF2—7 D
EEZRBEICBOREEBONELLEERLDT, 35
WCEEHI R BRET R INZ T LB H 5.

%7z, HBEREBRKE VDIE e>a>c>d>b DIEF

THY, FEREICHEL THEBXE TR E WHEEH

b 5tz Richards 52V IEEBEE TR WLIEER
Fo L THEEICERMEBEERIEEA ST, ETHED
EH 5 OWIISEBOIENIRIZTF I HEL S L
T, ZOMBR, BBREOHICREREG R EORERE
RET2EBH D ERREL TS, KIFFEOHER
FHZEADOINHLEINSHRERET 2 b0 n
ZEERL, EEREE TCRAERESE TR
WANSRIEHRSH -7 L LT H, MEHIZFNITHIE
LEFREERELTWEZER2RTHDED VLS,

2o, ERREPEHLULER, VUXEa Tldy=
0.39x+1.04x107% =XK¥E b CTl¥y=0.35x—5.25X
1075, “R¥Ec Tldy=0.46x+0.90x107%, —XKIHEd
Tl y=0.48x+0.03, EHFHe Tik y=0.72x+0.08
THY, THOWYISEEL > EEHOWY S K
FH - AT EL b > CHEBINCHE T 2068
HWERELTWwS, Lk THIROD & 5 2BIEER
WEROI Y 2a—2 10k 2REREDO=ZRTH Y
Tab—yvarEITd L TCOBRBBHROV DR
2bDEEZHND.
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KWXOEFIE, T 1l EEHAERAEHEESKRS
(PR 1146 H, FEH) wBWTHRRL.
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