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INTRODUCGTION

Pont!, in 1909, proposed a method
of predetermining the ideal dental arch
width which has become known as
“Pont’s Index.” However, he felt that
the method of measuring teeth to deter-
mine arch width was not the only factor
to consider in orthodontic treatment
planning. He also stressed the assess-
ment of the facial profile, determination
of the Angle classification, relationship
of upper and lower jaws to one another,
and the midline as important essentials
to be considered.

In an interesting prelude to the index
itself, Pont noted that the mesiodistal
widths of the maxillary central and
lateral incisors could be used to predict
the mesiodistal width of the maxillary
canines in normal dental arches. He
suggested that half the mesiodistal dia-
meter of the central plus the mesio-
distal diameter of the lateral would,
generally, equal the mesiodistal width
of the canine.

Pont did not indicate the size of the
sample used to determine his proposed
index, but did state that they were of
French nationality only. He postulated
that there were certain relationships
between the form of the skull (dolicho-
cephalic, mesiocephalic and brachy-
cephalic) and the form of the dental
arch, but he never elaborated further
on this subject. Instead, for each normal
dental arch he suggested that a con-
stant relationship existed between the
width of the four upper anterior teeth
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and the width of the dental arch in the
premolar and molar areas. All his
measurements and predictions were re-
lated to the maxillary dental arch and
did not include an assessment of the
mandibular arch.

Pont determined a constant ratio
between (1) the width of the four
maxillary incisors, and (2) the width
of the maxillary arch as measured from
the center of the occlusal surfaces of
the first premolars and first molars. In
the ideal dental arch he concluded that
the ratio of combined incisor width to
transverse arch width was .80 in the
premolar area and .64 in the molar
area. These ratios have been translated
into a table often referred to as “Pont’s
Index” in which the total mesiodistal
diameters of the maxillary incisors are
in the first column, the ideal width be-
tween premolars in the second column,
and the ideal intermolar width in the

third column (Table I).

In orthodontic procedures Pont sug-
gested that the maxillary dental arch
should be expanded one or two milli-
meters more than that found in normal
occlusions to allow for relapse and in-
cluded this factor in his ratios.

REvViEw OF LITERATURE

Stifter? tested Pont’s analysis on Ideal
and Normal Class 1 dentitions. Cases
with slightly slipped contacts, minor
rotations, or insignificant deviations
from perfect occlusion were used, but
were considered in a group separately
from the Ideal sample. The two groups
were classified as “Normals” and
“Ideals” to determine any significant
differences. He indicated that, for the
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TABLE I
PoNT's INDEX
Total mesiodistal First First

diameters of the Premolar Molar

maxillary incisors Width Width
18. 22.5 28.1
20. 25. 31.94
20.5 25.5 32,
21. 26.25 32.82
21.5 217, 33.77
22. 217.5 34.
22.5 28. 35.
23. 28.75 35.94
23.5 29.5 36.88
24, 30. 37.
24.5 30.5 38.
25. 31. 39.
25.5 32, 39.8
26. 32.5 40.9
26.5 33. 41.5
21. 33.5 42,5
27.5 34, 42.96
28. 35. 44,
28.5 35.5 44.5
29. 36. 45.3
29.5 31. 46.
30. 37.5 46.87
30.5 38. 47.6
31. 39. 48.4
31.5 39.5 49.2
32. 40. 50.
32.5 40.5 50.8
33. 41. 51.5
33.5 42, 52.3
34. 43. 53.
34.5 43.56 53.9
35. 44. 54.5
36. 45. 56.4
31. 46.25 57.8

Pont’s Index is obtained as follows:
(S) x 100
—
(S) x 100
—

(S) = Sum of the diameters of the four
maxillary incisors

= Ideal interpremolar width.

= Ideal intermolar width
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Ideal group, a significant correlation
existed between the combined maxil-
lary incisor widths and the intermolar
and interpremolar widths. No corre-
sponding correlation was found for the
Normal group. The sample consisted of
various nationalities, Statistical data
were not given for his Pont’s Index
measurements.

Studying ninety-one Navajo children
with ideal occlusion, Worms® evaluated
Pont’s Index. He compared the calcu-
lated intertooth values with the actual
interpremolar and intermolar arch
widths. At a confidence level of 19,
there was a significant difference be-
tween observed and calculated pre-
molar and molar widths. He indicated
that the reliability of Pont’s Index as
a diagnostic tool in orthodontics is
highly questionable.

Greve? critically analyzed the validity
of Pont’s Index. He found that in one
hundred and two dentitions with per-
fect occlusion only low correlation
coefficients existed between the sums of
the mesiodistal crown diameters of the
incisors and the arch breadth in the
premolar region (r = —0.34), and arch
breadth in the molar region (r= +

0.24).

Hotz® suggested that deviations from
Pont’s Index may be related to long and
narrowly shaped dental arches. He con-
cluded that due consideration must be
given to the shape of the skull in
assessment of arch form and width.

Smyth and Young® found that the
relationship between tooth size and arch
width was below an 7 value of +0.4.

Korkhaus” proposed index values of
84 and 65 rather than Pont’s values of
80 and 64. His study was of a Rhine-
land population.

From the foregoing review of the
literature the orthodontist might well
question the validity of using Pont’s
Index as a guide to treatment planning.
More recently, the use of the index has
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TABLE 11
Mesiodistal Before After Ten Years Out
Width of Treatment Treatment of Retention
Anterior Teeth Width Width Width

CASE Premolar Molar Premolar Molar Premolar Molar
1. 273 29.7 38.4 32.1 39.6 31.7 38.5
2. 28.6 37.2 46.4 40.5 48.2 39.8 46.7
3. 28.7 37.9 44.6 38.3 45.0 39.3 46.2
4, 29.3 30.4 40.2 33.9 40.4 32.3 39.4
5. 33.7 33.0 40.1 37.3 45.9 35.3 44.7
6. 30.5 35.9 43.5 39.8 50.3 41.0 48.9
7. 29.9 32.4 41.7 36.7 44.5 34.7 44.7
8. 34.0 39.3 46.9 41.5 48.0 40.2 46.7
9. 30.8 35.9 45.9 39.4 48.0 374 45.3
10. 29.1 36.4 41.5 37.9 45.8 38.0 47.8
11. 29.4 39.1 48.1 39.7 48.6 38.1 45.6
12. 32.1 * 43.3 * 45.0 35.9 43.2
13. 32.0 * 42.8 35.7 45.0 34.9 44.5
14. 31.0 * 37.8 34.0 45.0 33.0 43.0
15, 32.6 * 44.8 41.0 48.0 41.6 48.3
16. 28.7 33.5 44.9 37.0 46.1 36.8 47.8
17. 31.6 39.2 48.1 36.7 48.8 36.2 474
18. 29.3 35.8 41.9 36.5 43.6 33.9 42,7
19. 32.8 * 40.9 40.0 48.4 40.0 46.4
20 33.3 30.5 42.1 374 43.0 37.0 43.4

* Teeth Unerupted

been brought into focus by certain prac-
titioners who depend almost entirely on
it for determining proper maxillary
arch width.

METHODS AND MATERIALS

In order to test the clinical fallibility
of Pont’s Index, the investigators ap-
plied it to the dental records of twenty
individuals who had received full ortho-
dontic treatment and who had been
free of retaining appliances for at least
ten years. Measurements were taken
from dental casts of these individuals
prior to treatment, at the completion of
treatment, and at least ten years or
more after all retention appliances had
been discontinued (Table IT). It was
felt that a ten-year postretention period
would be sufficient to allow for com-
plete functional adjustment in the final
positioning of the teeth. During ortho-
dontic treatment of the individuals
studied, an attempt was made to pre-
serve the original mandibular arch form

and width and thus it determined the
maxillary arch form and width, All of
the cases were treated without the ex-
traction of any permanent teeth. Fifteen
of the original malocclusions were Class
II, Division 1, three were Class 1I,
Division 2, one was Class I, and one
was Class III. All of the individuals
were treated with a complete edgewise
orthodontic appliance. Retention time
for these cases varied between two and
four years. Pont’s measurements were
applied to the sample. Correlation
coeflicients were derived for the follow-
ing relationships:

1. The calculated Pont’s ideal inter-
premolar width compared with actual
interpremolar widths of the casts ten
years out of retention, r = .23 (Fig. 1).

2. The calculated Pont’s ideal inter-
molar width compared with the actual
inter first permanent molar width ten
years out of retention, r = .20.

3. The completion of treatment arch
width of the premolars with the same
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Fig. 1 Scatter diagram with calculated
regression line between Pont’s estimated
premolar width and the actual premolar
width 10 years out of retention (O.R.).

measurement made on the casts ten
years out of retention, r = .92 (Fig. 2).

4. The completion of treatment arch
width of the first permanent molars
with the same measurement made on
the ten year out of retention casts,
r= .89.

5. Correlation of the actual com-
bined mesiodistal widths of the maxil-
lary incisors to the actual interpremolar
width in the cases ten years out of re-
tention, r = .29.

6. Comparison of the actual com-
bined mesiodistal widths of the maxil-
lary incisors with the actual intermolar
widths of the casts 10 years out of
retention, r = .22.

7. The relationship between the orig-
inal interpremolar width and the same
measurement made on the ten years out
of retention casts, r = .70.

8. The original intermolar width
with the same measurement made on
the casts ten years out of retention, r =

.62.

Discussion
In reviewing the cases studied, it was
interesting to note that in one instance
the width across the premolars imme-
diately at the end of treatment was only
.5 mm less than the predicted width as
determined from Pont’s Index. In this
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Fig. 2 Secatter diagram and calculated
regression line between the premolar
width after treatment and the same
width 10 years out of retention (O.R.).

case, ten years postretention, the arch
width had decreased 3.1 mm less than
the predicted dimension and decreased
1.9 mm less than the interpremolar
width present in the original malocclu-
sion (case 18, Table I1). Examination
of several other cases further illustrated
lack of compliance to Pont’s prediction
values. In two instances the intermolar
width was within 0.5 mm of Pont’s pre-
dicted width at the end of treatment;
however, in one case the intermolar
width decreased 2.9 mm, ten years post-
retention, and in the other, intermolar
width increased 2 mm, ten years post-
retention.

Extreme variations in actual widths
maintained from those derived from
Pont’s formula are represented by the
following examples: In one instance
the final interpremolar width was 4.3
mm wider than the Pont’s estimate;
in another it was 6.7 mm less than the
Pont’s prediction. The intermolar width
in one case, ten years postretention, was
8.9 mm less than the Pont’s predicted
width (Fig. 3). Approximately 35% of
the cases were more than 4 mm from
Pont’s predicted width in the premolar
area. As to first molar area, approxi-
mately 509% were more than 4 mm
from the prediction formula. It is inter-
esting to note that in all but one of
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et 3

Fig. 3 A malocclusion before treatment and more than ten years out of retention.
This case has settled into a physiologically stable occlusion and arch form. Yet the
maxillary premolar width is 5.0 mm less than Pont’s indicated treatment goal while
the molar width is 8.9 mm less,

$S900E 98lJ BIA $1-G0-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-pd-awiid//:sdiy wol) papeojumoc]



Vol. 40, No. 2

these cases the transmolar width was
less than the prediction formula de-
rived from Pont.

When the various correlation coeffi-
cients calculated for this patient sample
are studied, it becomes evident that the
least reliable relationship found was
that proposed by Pont, ie., the com-
bined mesiodistal widths of the maxil-
lary incisors to the final interpremolar
(r =0.29) and intermolar (r = 0.22)
arch widths, The original values for the
interpremolar and intermolar arch
widths provided a much more reliable
prediction relationship of the ultimate
stable arch-width measurements than
Pont’s Index, r = 0.70 for the inter-
premolar width and r = 0.62 for the
intermolar width.

All of the cases in this sample were
orthodontically treated with the concept
that every attempt be made to pre-
serve the original mandibular arch form
and width as far as possible. Numerous
investigations have suggested that the
original mandibular intercanine width
can seldom be permanently increased
and may serve as a fairly accurate guide
to arch width in that area. It, in turn,
will influence the arch form in the
maxillary arch if normal occlusion is to
be attained. In sixteen of the twenty
cases, mandibular intercanine width,
ten years postretention, was within 1.5
mm of the original malocclusion width.
The original mandibular arch form was
generally found to be repeated in the
cases ten years out of retention, thus
suggesting that the original mandibular
arch form may act as a satisfactory
guide in treatment planning. The cases
were treated following this concept
which, when carried out, dictated the
final maxillary arch form and width
attained by orthodontic therapy. When
interpremolar and intermolar widths at
the end of treatment were compared
with the same measurements, ten years
postretention, extremely high correla-
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tions were found (premolars r = 0.92,
molars, r = 0.89). This would seem to
reinforce the validity of predicating
orthodontic treatment planning on the
original mandibular arch form and
width and allowing it to determine the
ultimate maxillary arch width and form.

SumMMARY

The combined mesiodistal widths of
maxillary incisors, as well as maxillary
interpremnolar and intermolar widths,
were measured in twenty nonextraction
treated orthodontic cases before and
after full treatment, and at least ten
years out of retention. Correlation
coefficients were determined for eight
possible relationships between combined
incisor widths, interpremolar and inter-
molar widths,

1. Poor correlation was found be-
tween the combined maxillary in-
cisor widths and the ultimate arch
width in the molar and premolar
areas.

2. Fair correlation was found be-
tween original maxillary arch
width and the arch width ten
years out of retention.

3. High correlation was found be-
tween after treatment maxillary
arch width and the arch width
ten years out of retention.

ConNcLusIONs

Measuring mesiodistal widths of in-
cisors to predetermine maxillary inter-
premolar and intermolar widths is of
no value in predicting ultimate arch
width in those areas. Mandibular arch
form and mandibular intercanine width,
as present in the original malocclusion,
offer a more reasonable treatment guide
for both mandibular and maxillary ulti-
mate arch widths than does Pont’s
Index.

Univ. of Washington
Seattle, Washington 98105
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