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RI1 LIl

Fig. 1. Measurements of upper dental cast
RI1 : mesiodistal width of right central incisor
RI2 : mesiodistal width of right lateral incisor
LI1 : mesiodistal width of left centrai incisor
L12 . mesiodistal width of left lateral incisor
PmW  inter-first-premolar width
MW  inter-first-molar width
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Table 1. Formulae of predicting ideal dental arch width estimated in this study. (mm)

Dental arch width

Formula of predicting ideal

Formula of predicting ideal

Formulae inter—first-premolar arch width inter—first-molar arch width
Pont SI1/0.80 SIA0.64
Schmuth SI+8 S[+8+8
; ——
Cha et al SI + 7 (f SI<35) SI + 7 + 11Gf SI<35)

SI + 8 (if SI>35)

SI + 8 + 113t SI>»35)

(SI = sum of incisors)
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Table 2. Measurement of parameters in dental casts of normal occlusion. {mm)
measurements e Mean SD Mu: Max
L2 7.0 045 57-81
LIl 84 040 | 74-95
RI1 85 042 74-96
RI2 70 042 58-78
SI 309 1.42 26.3-35.0
PmW 317 1.84 33.0-416
MW 49.4 2.25 44.8-55.2

RIL : mesiodistal width of right central incisor
RI2 : mesiodistal width of right lateral incisor
LIl : mesiodistal width of left central incisor
LI2 : mesiodistal width of left lateral incisor
PmW : inter-first-premolar width

MW : inter—first-molar width

SI : sum of incisors
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Table 3. Correlation coefficients(r) between S|, interfirst-premolar width. and inter-first-molar width in normal

occlusion.
Parameters SI PmW MW
SI 1.00 - -
PmW 0.50 1.00 -
MW 0.39 0.79 1.00

* All correlation coefficients are significant at the level of P<0.05.
** Regression equations : Inter—first-premolar width = 0.65XSI + 17.6 *=0.25)
Inter-first-molar width = 061X SI + 305 (r*=0.15)

Table 4. |deal inter-first-premolar widths predicted by formulae from Sl of normal occlusion. (mm)
Statistics Mean SD range(Min-Max)
Formulae
Pont 387 1.78 10.8(32.9-43.7)
Schmuth 389 © 141 87 (34.3-43.0)
Cha et al 379 142 8.7 (33.3-42.0)
actual 377 1.84 86 (33.0-41.6)
42 - 56
40.-
33'_.
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334 = ‘ |
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Fig. 2. Scatter diagram with calculated regression
line between S! and inter-first- premolar
width in normal occlusion (r=0.50).
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Fig. 3. Scatter diagram with calculated regression
line between S| and inter-first~ molar width
in normal occlusion (r=0.39).
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Table 5. Frequencies of predicted inter-first-premolar width in normal occlusion. (per cent)
Estimation - . n
overestimated cases underestimated cases Cases between —Ilmm
Formulae
Pont 70% 29% 40%
Schmuth 79% 21% 39%
Cha et al 49% 49% 45%
70 OVERESTIMATED X [ OVERESTIMATED
| \ |
:E:m \ E 3.0 T .
§1.0 \ g 10 ‘
g 0 i £ -‘1).0 i
'51.0 \ \ § \
2 % 39
o ‘
| ] T |
UNDERESTIMATED UNDERESTIMATED
70
ul ] |

Fig. 4. Distribution of differences between actual
and ideal inter-first-premolar width predicted
by Pont’s formula : This figure showed that
Pont's formula tended to overestimate the
inter-first-premolar width.
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Fig. 5. Distribution of differences between actual
and  Ideal inter-first-premolar  width
predicted by Schmuth’s formula: This figure
showed that Schmuth’s formula tended to
overestimate the inter—first- premolar width.
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Fig. 6. Distribution of differences between observed
and ideal inter-first-premolar width predicted
by Cha's formula: This figure showed that a
more even distribution of estimates was
noted in Cha's formula.
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Table 6. Ideal inter-first-molar widths predicted by formulae from S! of normal occlusion. (mm)
Statistics M sp (Min-Max)
FOITI’I ulae ean range 11 ax
Pont 483 222 136 (41.1-54.7)
Schmuth 469 1.42 87 (42.3-51.0)
Cha et al 439 1.42 8.7 (44.3-43.0)
actual 494 2.25 104 (44.8-55.2)
9.0 OVERESTIMATED

predicted minus actual (mm)

90 UNDERESTIMATED

Fig. 7. Distribution of differences between actual
and ideal inter-first-molar width predicted
by Pont’s formula: this figure showed that
Pont’s formula tended to underestimate the

inter-first-molar width.
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9.0 -
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8. Distribution of differences between actual
and ideal inter-first-molar width predicted
by Schmuth’s formula: This figure showed
that Schmuth’s formula tended to
underestimate the inter-first-molar width.
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—adl

\‘ UNDERESTIMATED
9.0

9. Distribution of differences between actual
and ideal inter-first-molar width predicted
by Cha's formula: This figure showed that
Cha’s formula has a tendency to undere-
stimate the inter-first -molar width.
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Table 7. Comparison of predicted inter-first-molar width with actual measurement.

CHXW&Al 30=4 15, 20004

(per cent)
Fstimation over-estimated cases under-estimated cases Cases hetween +1mm
Formulae
Pont 30% 70% 29%
Schmuth 13% 87% 13%
Cha et al 39% 59% 40%
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- ABSTRACT -

An evaluation of the adequacy of pont’s index

Seong-Hun Kim, Ki-Soo Lee

Department of Orthodontics, College of Dentistry, Kyunghee University

Dental arch expansion is one of the method used to solve the dental crowding problem by non-extraction. Many
formulae using tooth size have been suggested to predict ideal inter-premolar and inter-molar width. The purpose
of this study was to evaluate the adequacy of some upper dental arch width prediction methods, namely Pont’s
method, Schmuth’'s method and Cha's method.

The sample consisted of the casts of 119 Korean young adults who had no muscular abnormality, no skeletal
discrepancy, and Angle’s Class I molar relationships. Measurements were obtained directly from plaster casts; they
included mesiodistal crown diameters of the four maxillary incisors, as well as maxillary inter-first-premolar and
inter-first-molar arch widths as specified by Pont. The correlation coefficients between the sum of incisors(SI)
and upper dental arch width were calculated. The differences between predicted width and actual width were
classified as overestimated, properestimated, and underestimated. The data obtained from each group were
analyzed for statistical differences.

The results were as follows :

1. Upper dental arch width indices were calculated from SI in normal occlusion (81.96 : premolar index, 62.55 :
molar index).

2. Low correlations between SI and arch width were noted in normal occlusion (0.50 in the inter-premolar width,
0.39 in the inter-molar width).

3. Pont’s formula and Schmuth’s formula tended to overestimate the inter-premolar width. A more even
distribution of estimates was noted in Cha's formula.

4. Cases within 1 mm range of observed inter-premolar width were 45% in the Cha’s formula, 409 in the Pont's
formula, and 39% in the Schmuth’s formula.

5. All formulae had a tendency to underestimate the inter-molar width, but Cha’s formula had better predictability
than others.

6. Cases within =1 mm range of observed inter-molar width were 40% in the Cha's formula, 29% in the Pont’s
formula, and 13% of Schmuth’s formula.

The data presented in this study does not support the clinical usefulness of ideal arch width prediction methods
using the mesiodistal width of maxillary incisors.

KOREA. J. ORTHOD. 2000; 30 : 115-126

% Key ward : Ideal dental arch width, Prediction of dental arch width, Mesiodistal width of incisor
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