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INTRODUCTION
The morphometrics of teeth is known to be influenced by
cultural, environmental and racial factors and their
measurements have been employed for various genetic,
anthropological, odontologic and forensic investigations.1

Tooth size and form discrepancies are a common
occurrence which may prevent attainment of an ideal
occlusion. Tooth size and arch size are associated with
the degree of crowding and particularly maxillary
intermolar width is important as an easily measured
clinical indicator of crowding.

In clinical orthodontics, malocclusion commonly results
from disharmony between tooth size and dental arch
size. Therefore, a variety of diagnostic indices have

been proposed to help predict dental arch development
and assist with treatment planning e.g. Bolton analyzed
the ratio between maxillary and mandibular tooth size.2

Peck and Peck described an index for assessing
deviation in tooth shape.3 Pont established constant
ratios between tooth sizes and arch widths in French
population which came to be known as premolar and
molar indices.4 In the ideal dental arch, he concluded
that the ratio of combined incisor width to transverse
arch width was 0.80 in the premolar area and 0.64 in the
molar area. Pont suggested that by using this method,
an ideal dental arch necessary to accommodate the
dentition and alleviate crowding can be determined. The
values suggested by Pont are shown in Table I.
According to Pont, this index can be used as a guide in
expanding the dental arch and as a determinant of arch
development.

There has been a recent resurgence of interest in the
clinical use of premolar and molar indices for
establishing dental arch development objectives. It
seems reasonable to consider increasing arch size at a
young age so that skeletal, dentoalveolar and muscular
adaptation can occur before eruption of permanent
dentition.5 However, some recent studies by Daldijan,
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Celebi and Al-Omari have shown that the application of
Pont's index in predicting the presumed genetic potential
for dental arch development is debatable and Pont's
index may not be considered a reliable diagnostic
procedure for planning orthodontics treatment.6-8

According to the authors' knowledge, no study on Pont's
index has been carried out in a Pakistani population and
therefore, it was required to obtain a more thorough
understanding of its potential usefulness. The present
study was conducted to ascertain the applicability of
Pont's index in estimating the dental arch width
depending on the sum of mesiodistal dimensions of
maxillary incisors.

METHODOLOGY
The study was conducted at the Dental Section, the Aga
Khan University Hospital, Karachi. A total of 150
subjects, who visited the dental clinic at the Aga Khan
University Hospital, Karachi, during January 2006 to
December 2008 and who met the selection criteria were

included in the study. To determine the sample size, a
power calculation was undertaken which showed that
the minimum number of subjects to be included in the
study as 137, assuming that the sample has an 80%
power to identify a relationship between the independent
(mesiodistal tooth size) and dependent (arch width)
variables at a two-sided 5% significance level.

Inclusion criteria adopted were presence of permanent
dentition, caries free teeth, normal overjet and overbite,
minimal crowding or spacing (< 3 mm) and normal molar
and canine relationships. Patients with presence of
crossbites or skeletal and dental deformity was excluded
from the study.

All measurements were taken on the maxillary study
casts by a digital caliper with sharp beaks (to an
accuracy of 0.01 mm). The premolar arch width was
taken from the first premolar of the left side to the right
side at the distal end of its occlusal groove. The molar
arch width was taken from the maxillary left permanent
molar to the same of the right at its mesial pit on the
occlusal surface. The combined width of the maxillary
incisors was taken at the distal contact points with the
canines on either side. The predicted arch widths in the
first premolar and molar regions were estimated with the
formula proposed by Pont. 

Premolar width = 
Sum of Incisor widths 

x 100
80

Molar width = 
Sum of Incisor widths

x 100
64

Incisor diameters and arch widths were recorded for all
subjects and described in terms of mean values,
standard deviations, and coefficients of variation.
Correlation coefficients were computed between
observed arch widths and those predicted according to
Pont's indices. All measurements were made by the
same observer. The coefficient of correlation was
calculated to determine the impact of the combined
maxillary incisor widths on the maxillary intermolar and
interpremolar arch widths. To assess intraexaminer
reliability, 25 study models were selected randomly and
tooth width and arch width measurements were under-
taken by the same investigator, a week after the 1st
reading. Student's t-test was applied and no significant
difference was seen between the 1st and 2nd reading
(p > 0.05).

RESULTS
Descriptive statistics for age, crowding, overjet, incisor
width, interpremolar and intermolar widths are shown in
Table II. The mean age of the sample was 15.8 ± 1.6
years as shown. Correlation between the observed
values and those predicted by Pont's index is shown in
Table III. A low correlation existed between the actual
and Pont's predicted arch widths in both premolar
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Table I: Values suggested by Pont according to Pont's index.

Total mesiodistal First premolar First molar 
diameters of the width width
maxillary incisors

18.0 22.5 28.1

20.0 25.0 31.94

20.5 25.5 32.0

21.0 26.25 32.82

21.5 27.0 33.77

22.0 27.5 34.0

22.5 28.0 35.0

23.0 28.75 35.94

23.5 29.5 36.88

24.0 30.0 37.0

24.5 30.5 38.0

25.0 31.0 39.0

25.5 32.0 39.8

26.0 32.5 40.9

26.5 33.0 41.5

27.0 33.5 42.5

27.5 34.0 42.96

28.0 35.0 44.0

28.5 35.5 44.5

29.0 36.0 45.3

29.5 37.0 46.0

30.0 37.5 46.87

30.5 38.0 47.6

31.0 39.0 48.4

31.5 39.5 49.2

32.0 40.0 50.0

32.5 40.5 50.8

33.0 41.0 51.5

33.5 42.0 52.3

34.0 43.0 53.0

34.5 43.5 53.9

35.0 44.0 54.5

36.0 45.0 56.4

37.0 46.25 57.8
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(r = 0.364) and molar (r = 0.238) regions. The p-value
shows that there is significant correlation between the
actual and predicted interpremolar width (p = 0.011) and
while the correlation is not significant between the
intermolar width (p = 0.103). The difference in measure-
ments between incisors width and actual interpremolar
and actual intermolar widths is insignificant (p = 0.571
and 0.707 respectively).

Individual variations in the differences between the
observed and predicted interpremolar and intermolar
widths were assessed, as shown in Figure 1 and 2.
Pont's method overpredicted the arch widths with larger
observed values. There was no uniform distribution of
under and over Pont's prediction in interpremolar and
intermolar arch widths. Only 22% of interpremolar arch

widths showed differences between -1 mm to 1 mm.
The largest difference in over Pont's prediction values
was +4.5 mm found in interpremolar width, whereas a -
5.0 mm difference was found to be the largest difference
in under Pont's prediction values in interpremolar width.
Only 18% of intermolar arch widths showed differences
between -1 mm to 1 mm. The largest difference in over
Pont's prediction values was +8.3 mm found in
intermolar width, whereas a -9.3 mm difference was
found to be the largest difference in under Pont's
prediction values also in intermolar width.

Based on the present values, a corrected index was
computed as shown in Table IV. Correlation between the
observed values and those predicted by corrected
Pont's index is shown in Table V. It was seen that
correlations exists between observed and corrected
Pont's predicted arch widths in both premolar (r = 0.61)
and molar (r = 0.58) regions.
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Table II: Descriptive statistics for age crowding, overjet, incisor width,
interpremolar and intermolar.

Mean+SD (mm) Range (mm) CV

Age 15.8 ± 1.6 years 14.4 - 17.7 years

Crowding 2.3  ± 1.3 0 - 4

Overjet 2.8 ± 0.8 1 - 4

Combined incisor width 30.5 ± 4.6 26 - 34 5.88

Interpremolar width 35.2 ± 2 31 - 38 5.06

Intermolar width 45.6 ± 2.3 40 - 51 4.72

N = 150;   SD = Standard deviation;   CV = Coefficient of variation.

Table III: Correlation coefficients determined between the observed
values and those predicted according to Pont's index.

Actual Actual Predicted Predicted 
interpremolar intermolar premolar molar width

width width width

Combined .084 .056 .385* .301*

incisor width .571 .707 .007 .037

Actual inter- - .757** .364* .350*

premolar width - .000 .011 .015

Actual inter- - - .121 .238*

molar width - - .414 .103

N = 150 p < 0.05   
*weak correlation and significant at p < 0.05.
**Strongly correlated and highly significant.

Table IV: Corrected index.

Premolar index 84.96

Molar index 65.71

Table V: Correlation coefficients determined between the observed
values and those predicted according to corrected Pont's
index.

Actual Actual Corrected Corrected
interpremolar intermolar premolar molar 

width width pediction prediction

Combined ..369** .133 1.000** 1.000** 

Incisor width .001 .356 .000 .000 

Actual inter- - .759** .611** .369** 

premolar width - .000 .221 .008 

Actual inter- - - .133 .581**

molar width - - .356 .356

N = 150 p < 0.05   
*weak correlation and significant at p < 0.05.
**Strongly correlated and highly significant.

Figure 1: Differences between observed and Pont's index predicted inter-
premolar widths (in millimeters).

Figure 2: Differences between observed and Pont's index predicted inter-
molar widths (in millimeters).



DISCUSSION
The present study was conducted to investigate the
validity of Pont's index in estimating the dental arch
width depending on the sum of mesiodistal dimensions
of maxillary incisors. The results of this study show that
low correlations exist between observed and Pont's
predicted arch widths. This is in accordance with a study
by Dalidjan in which low correlations have been found
between observed and predicted arch widths according
to Pont's index in three study populations (Australian
Aborigines, Indonesians and white subjects).6 In a
recent study by Celebi et al. with a sample of 142, they
found weak correlations (r-values 0.07 to 0.36) between
the measured arch width values and those calculated
according to Pont's index.7 Al-Omari et al. also found
these values to be similarly low for the populations in
which they applied the index, (r-values 0.25 to 0.39) as
found in this study (r-values 0.364 to 0.238).8 In his
study, 20.6% of interpremolar arch widths showed
differences between -1 mm to 1 mm. This is in
accordance with this study where 22% of interpremolar
width showed difference between -1 mm to 1 mm.
Nimkarn assessed the applicability of Pont's index and
stated that it overestimated desired arch width by an
average 2.5 mm.9 In this study, it was found that Pont's
index overpredicts the arch width by an average of 4.5
mm. Use of Pont's index for estimation of maxillary
dental arch width is not so reliable and cannot be
considered to be of great clinical value in diagnosis
and treatment planning considerations as evaluated
by Al-Sarraf et al.10 In another study on Nepalese
population, it was also concluded that correlation
coefficient between the measured arch width values
and the corresponding calculated values according to
Pont's indexes were low with r-values ranging from
0.07 to 0.29 and therefore, Pont's index is not reliable
for predetermination of ideal arch width values for
Nepalese.11

Individual variations affected the direction of the
relationship between tooth size and arch width. Some
persons were “over Pont's prediction,” which meant that
their observed arch widths were larger than those
predicted by Pont's index. On the other hand, some
patients were “under Pont's prediction” representing that
their observed arch widths were less than expected
according to Pont's index. Since only 22% of inter-
premolar widths and 18% of the intermolar widths
demonstrated differences between -1 mm to + 1 mm of
Pont's index estimates, it was clear that Pont's index did
not precisely calculate dental arch width for any person.
Most of the arch widths were either over or under the
predictions as illustrated in Figure 1 and 2, wherein, it is
apparent that individual variation is large. It would be
unwise to use a group mean value for Pont's index as it
would be meaningless for an individual patient outside
the sample. Even if arch width could be predicted, or

approximated, the arch shape would still present
considerable uncertainty.

Contradictory to this study, Agnihotri found that
significant correlations (p < 0.001) exist between the
combined maxillary incisor widths and the maxillary
intermolar and interpremolar arch widths.12 In his study
on 100 Lucknow subjects, he generated a corrected
index of 81.66 in the premolar and 65.44 in the molar
region. While the corrected index in this study was 84.9
in the premolar region and 65.7 in the molar region.
Sridharan et al. also found no statistically significant
difference between the Pont's index and the mean
values and concluded that Pont's index can be applied
in Tumkur population.13

The studies conducted on Turkish,7 Jordanians8 and
Nepalese11 indicate that these indices are not useful to
pre-determined ideal arch width in these populations. As
all the subjects were carefully selected according to the
criteria of normal occlusion, arch form, and alignment,
any trend in the nature of the distribution of subjects
either over or under Pont's prediction between different
studies provide some insight into ethnic differences
within the human dentition. This is of definite
significance as the tooth morphology is known to be
influenced by cultural, environmental and racial factors.
Since Pont's index was originally based on the mean
value of an unspecified French population, individual
variations and population differences were not covered.

From a clinical point of view, Pont's index cannot provide
reliable predictions for individual orthodontic treating
planning. Treatment plans should not be based on
simplistic mathematical concepts but formulated with
regard to sound biological rationale.12 An assessment of
the facial profile and soft tissues, future growth status,
determination of the Angle's classification, relationship of
upper and lower jaws to one another, and the midline
etc. are possible other parameters which need to be
taken into consideration.. The tendency of dental arch
lengths and widths is to vary with age, together with
unpredictable relapse of expansions provides further
clinical evidence for the unreliability of performing
obligatory expansion treatment when demanded by
Pont's index. Patients' original archforms should be
considered as the ultimate guide for arch expansion.
Limitations in this study are lack of gender dimorphism
and lack of comparison of multiple ethnic groups in
Pakistan.

CONCLUSION
Low correlations were found between observed and
Pont's predicted arch widths. Pont's index only
represents averaged ratio values and is unlikely to be
clinically useful as true predictors of dental arch width for
a given person. Consequently, mechanical arch
development should not be guided by Pont's index.
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