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Abstract

Aim: A high percentage of the problems in finishing phase are due to tooth size imbalances that can be
diagnosed in initial stages of treatment. The purpose of present study is to evaluate the frequency of
anterior tooth size discrepancies by Bolton Analysis among class L, II and III malocclusions.

Materials and methods: The mesio-distal widths of six anterior teeth in 90 paired casts of patients (class
L I, and III), who were selected non-randomly, were measured. Chi-square test was performed to
compare the frequency of anterior tooth size discrepancies between the three malocclusion groups.
Analysis of variance was used to compare the mean anterior Bolton ratios as a function of skeletal
anterior-posterior malocclusions and both genders. Mean mesio-distal width of six anterior teeth were
compared by Analysis of variance in 3 skeletal malocclusion groups. Statistical differences were
determined at the 95% confidence level.

Results: Discrepancy was greater in class I and III than in class II. No sex difference was shown to exist
in Bolton anterior ratio. mesio-distal width of upper laterals had greater variation coefficient.

Conclusion: Difference of mean anterior tooth size discrepancies among three skeletal class I, 1T and 111
malocclusions were not statistically significant.

Key words: Tooth size discrepancy, Bolton analysis, Anterior Bolton ratio, Tooth size analysis, Mesio-
distal width.
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measuring the summed mesio-distal widths
of the mandibular to the maxillary anterior
teeth (anterior ratio) and the total width of
all lower to upper teeth from first molar to
first molar (overall or total-arch ratio).3 The
subjects in Bolton’s original sample were
chosen to have excellent occlusions, and all
the cases had Bolton ratios, which by his
definition tooth size discrepancy did not
prevent a good occlusion. The use of
Bolton’s standard deviations in a random
sample of orthodontic patients may
overestimate the incidence of a clinicall
significant diserepancy in clinical practice.
Originally, Bolton suggested that a ratio
greater than 1 SD from his reported mean
values indicated a need for diagnostic
consideration. Recently, a  clinically
significant tooth-width ratio discrepancy has
generally been defined as 2 SD  from
Bolton’s published mean ratio. &

Most studies have been carried out on a
mixture of treated and untreated people with
good or excellent occlusion. However,
especially for the comparison of inter-
maxillary Bolton Tooth Size Discrepancies
among different malocclusions, few studies
are available and the results have been
controversial.”  Although it is widely
aceepted that both genetic and
environmental ~ variables  affect  tooth
development, at the present time, it s
virtually impossible to identify and describe
the role each of these variables plays in the
determination of tooth size.”

Arya et al. showed differences in tooth size
between sexes, as was reported by a number
of authors. They tried to show differences in
tooth size between Class I and Class II
malocclusions but failed. In their study, the
mean size of each tooth for the different
groups (i.e. Class I and Class II, girls and
boys) was compared. Differences for
individuals between different arches were
not analyzed.®

Lavelle showed that there was sexual
dimorphism in the ratio of upper to lower
arch tooth size and in tooth dimensions. In
addition, there was racial dimorphism
between Blacks, Mongoloids, and
Caucasians.” The Sperry ot al.  study
analyzed the Bolton ratios for all of Angle’s
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groups of malocclusion. The skeletal
patterns were not mentioned, although some
of the Class I1I cases were surgically treated.
Male and female subjects were not
differentiated. The overall ratios showed a
mandibular tooth size excess for the Class
III patients.®

The objectives of this study were to
determine (1) whether sexual dimorphism
exists in tooth size ratios, (2) whether there
is a difference for inter-maxillary tooth size
discrepancies represented by anterior ratio
of Bolton for Class I, Class II, and Class III
cases and (3) compare mesio-distal
dimension of anterior tecth in Class I, Class
II, and Class III cases.

Material and method

Pretreatment  lateral  cephalograms  and
dental casts of 90 patients (27 male and 63
female, age between 12to 18) were chosen
from the records of an orthodontic office in
Yazd. Steiner’s ANB and GoGn-SN angles
and wits appraisal were used for
distinguishing  skeletally normal  patients
from individuals with skeletally Class 11,
Class III, and vertical anomalies. Each group
{Class I, Class II, and Class III) consist of 30
patients. In group sclection if GoGn-SN
angle was more than 37° or less than 27°,
wits appraisal and ANB angle were
considered too.

The following inclusion selection criteria
were used:

Good quality models of nommal occlusion
and pretreatment models of patients

All permanent teeth had erupted and were
present from right first molar through left
first molar

No severe mesio-distal and occlusal tooth
abrasion

No residual crown or crown-bridge
restoration

No tooth deformity (e.g., conic-form lateral
incisor teeth);

No record of restoration or stripping of
incisor and canine.

Each canine and incisors teeth was measured
at the largest mesio-distal dimension using a
digital caliper (accurate to 0.01 mm). The
same researcher performed all
measurements, and the reproducibility of the
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method was tested. Measurements were
repeated two times with a one-week interval.
There were no significant  differences
between the two sets of measurements.

To statistically compare the prevalence of
anterior tooth size discrepancies greater than
1 SD from Bolton ratio among the three
malocclusion groups and two genders, a
Chi-square test was performed. Analysis of
variance (ANOVA) was used to compare the
mean Bolton anterior tooth size ratios as a
function of Angle classification as well as
gender in two age groups (12-14 and 15-18
years old). Mean individual tooth sizes were
then compared using ANOVA to determine

whether tooth size was related to
malocclusion classification. Statistical
differences were determined at the 95%

confidence level (P <0.05).
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presented in Tables 1 and 2. Due to the lack
of a significant sexual dimorphism for tooth
size ratios, the sexes were combined for
cach group (Table 1). One-way ANOVA
test was then performed between these
groups, and no statistical differences were
found (Table 2). It was obvious that, for the
tooth size ratios, there were no significant
differences between the Class I, Class I,
and Class III groups. Frequency of Anterior
tooth size discrepancies in skeletal class 1
and class III malocclusions was greater than
class II  malocclusion, but was not
statistically significant.

Table 1- Comparison of Anterior Bolton Ratio as a function of sex, none of the above
differences were significant at P >0.05Using One-Way ANOVA Test. (P=0.405)

Sex n Minimum Maximum Mean sSD
Male 27 74.03 85.19 78.60 2.641
Female 63 73.16 85.57 79.12 2.744

Table 2- Comparison of Anterior Tooth Size Discrepancies in different malocclusion
groups, none of the differences were significant at P>0.05 (P=0.727)

Group n Minimum Maximum  Mean sD CV%

class I 30 73.16 85.57 79.219 2.79 3.523
class II 30 74.54 83.53 78.663 2.35 2.963
class III 30 74.03 85.19 79.011 2.02 3.827
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(77.2 £ 1.65%) and “discrepancy” for ratios
greater than +1SD. 11 In the present study,
comparing all of the three groups with
Bolton mean showed significant difference.
Table 3 shows prevalence of tooth size
discrepancy within £15D and +2SD Bolton
ratio between three malocclusion groups.
Results of Chi-Square test demonstrating no
significant difference in the prevalence of
+1SD (p=0.73) and £2SD (p=0.68) Bolton
tooth size discrepancy between three
malocclusion groups.
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In Table 4 we compare the mean anterior
Bolton ratio in different age groups and as P
value was 0.558 the difference was not
significant.

Table5 shows there is no significant
difference in mean individual tooth sizes
between three malocclusion groups using
ANOVA. But Mesio-distal width of upper
laterals had greater variation coefficient.

Table 3- Prevalence of tooth size discrepancy within +1SD and +25D

+1SD +28D
Group n % n %
class I 12 40 20 66.7
class I1 15 50 23 76.7
class 111 13 44 22 73.3

Table 4- Mean Anterior Bolton Ratio in different age group

Age n Minimum Maximum Mean SD
12-14 50 74.54 85.19 79.11 2.506
15-18 40 73.16 85.57 78.78 2.966
Table 5 - Variation Coefficient in different teeth
Upper Lower
0

Ly Right Left Right Left
Central 6.73 6.63 6.32 6.57
Lateral 10.69 10.41 6.07 6.71

canine 6.09 6.03 7.01 6.93
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The importance of tooth size discrepancics
in orthodontic diagnosis has been reported in
the literature and accepted by the
orthodontic community  because  the
relationship between the upper and lower
anterior tecth is related to orthodontic
finishing excellence.”

The Bolton sample was obtained from 55
models with excellent occlusion; 44 were
treated. Many investigators have considered
a threshold of 2 standard dewviations from
Bolton’s mean ratio in his original study to
be a  clinically  significant  Bolton
diserepancy.3,9 In a normally distributed
population, 5% of people would fall more
than 2 standard deviations from the mean.
The present study found 27% of the sample
had anterior tooth-width ratios greater than 2
of Bolton’s standard deviations from
Bolton’s  mean. (Table 3) Ethnic
characteristics and greater morphologic
variability in upper incisor width are
believed to affect the anterior ratio, which
was found to be slightly higher than the
Bolton nomms (77.2 = 1.65%) in our study
which is in accordance with Santoro. '°
According to statistical data, the mean value
of anterior ratio was not statistically
significant between the two sexes and
among the three malocclusion groups.
However; our three malocclusion groups
showed a high incidence of Bolton tooth
size diserepancies, which might have
affected the mean wvalues of the groups.
These findings are similar to Xia and Wu
.Qion and Jiuxiang «Crossby and Alexander
.and Basaran. 'V '> ' 7 According to
Akyalein, a skeletally similar sample of 152
subjects, no statistically significant
differences were determined for the Bolton
anterior and overall tooth size prevalence
and means among the Angle Class I, II, and
HI groups. Sex also was not discriminating.

Souki et al. found that individuals with
Angle Class I and Class III  show
significantly greater prevalence of tooth size
discrepancies than do individuals with Class
II. Also mean anterior tooth size discrepancy
for Angle class III subjects was significantly
greater than for Class I and Class II subjects.

Toodezaeim, Yassaei Sadeghi, Rafiei 47

1 Similar to Othman 2, Basaran 5, and
Akyalein 14  we found no  sexual
dimorphism for tooth size ratio in our
sample.

Conclusions

On the basis of the conditions of this study,
the following summarizes the important
issues of the study:

Frequency  of  Anterior  tooth  size
discrepancies in skeletal class I and class II1
malocclusions was greater than clags 11
malocclusion, but was not statistically
significant.

The mean of Anterior Bolton ratios in
skeletal Class I and class III malocclusions
wasg greater than class 11, but their difference
was not statistically significant.

Mean Anterior Bolton ratio had not
significant difference between two genders.
Mesio-distal width of upper laterals had
greater variation coefficient.
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