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Abstract: Objective. To retrospectively study the better orthodontic method for individuals with tooth-size discrepan-
cy through analyzing changes between pre-and post-treatment. Methods. 41 orthodontic patients with tooth-size
discrepancy were selected. The mesiodistal diameters of teeth were measured with a pair of dividers (accurate to
O.lmm) and Bolton's indices were calculated. The patients were treated with straight wire appliance by extracting
teeth, restoring correlated tooth and stripping of enamel, etc. Results. After treatment, the patients had normal
overjet and overbite in anterior teeth and class I relationship inter-arch. Conclusions. It is necessary to be the proper
Bolton ratio between inter-arch tooth sizes for the good occlusal relationship. The results suggested that dentists
should always keep in mind the general Bolton ratios analysis between maxillary and mandible tooth size during the
practice for each patient. [Life ScienceJournal. 2006;3(4): 65 - 67J (ISSN: 1097- 8135).

..,

....
Keywords: tooth-size discrepancy; Bolton ratios; occlusal relationship

Abbreviations:BR: Bolton ratios; OC: occlusal relationship; TSD: tooth-size discrepancyl.
L 1 Introduction

L
~
I
...

In order to obtain excellent and stable occlusal

relationship ( OR), it is necessary to be the appro-
priate Bolton ratios(BR) between upper and lower
dentitions. If the tooth-size ratios intennaxillary is
dishannony, it is needed to select tooth extraction
or decrease the width of related tooth or change the
axial inclination degree of anterior tooth, etc.
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2 Materials and Methods

2. 1 Subjects
41 patients with tooth-size discrepancy(TSD)

were selected from those who applied for orthodon-
tic treatment in the First Affiliated Hospital of
Zhengzhou University. There were 18 females and
23 males, whose age ranged from 12. 5 years old to
21 years old. All were in the pennanent dentition
stage, with no evidence of attrition or interproxi-
mal caries and restorations. Alginate impressions of
the dentitions were taken from each subject, and
stone casts were prepared. Cephalometric analysis
shows that 41 cases were all mild or moderate
crowding, class I of bone and average growth direc-
tion.
2.2 Measurement of dental models

A pair of dividers with fine tips was used to
measure the maximum mesio-distal widths of the
teeth on dental casts of pre-post treatment. Using
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the dividers, the measurements of each dental arch
were recorded by punching along a straight line on
a card[l]. When punching adjacent measurements,
one leg of the dividers was inserted into the previ-
0us pinhole so as to reduce the measurement error
to a minimum. Anterior arch lengths (canine to ca-
nine) and total arch lengths (first molar to first
molar) were then measured using a milli~etre
ruler. Then calculate the Bolton index and crowd-
ing. All the work was carried out by the author.

The Bolton anterior ratio (the ratio of the
mesio-distal widths of six anterior teeth between
upper and lower dentition) and the Bolton overall
ratio (the ratio of the mesio-distal widths of the 12
teeth between upper and lower dentition) were cal-
culated[2].
2. 3 Classification

All cases included 13 microdontia of upper lat-
eral incisor which showed smaller mesio-distal
width of lateral incisor and the larger sizes of the
lower anterior teeth, 19 smaller Bolton anterior ra-
tios which showed that the size of lower anterior
teeth was smaller than nonnal(except for defonned
crown and congenital loss), 6 larger Bolton anterior
ratios which showed the size of lower anterior teeth
was more than nonnality (except for defonned
crown and congenital loss), 2 nonnal anterior
Bolton ratios other than dishannony posterior ra-
tios, 1 congenital absence of lower incisor leading to
smaller size of lower anterior teeth.
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2.4 Orthodontic treatment
Straight wire appliance was used to align and

level dentition, then harmonize the relationship in-
termaxillary. After the fixed appliance was re-
moved, Ha)Vleyretainer was worn.

For mild lateral incisor of microdontia, and
mild crowding ( < 2mm) in lower dentition, strip-
ping of enamel of lower incisors was applied to ob-
tain harmony tooth-size. On the contrary, if lower
dentition crowding was severe, one lower incisor
was extracted. For severe lateral incisor ot micro-
tooth and severe or moderate crowding, 4 premo-
lars were extracted, and the deformed tooth was
restored after orthodontic treatment. For 13 cases,
one lower incisor was extracted from each 6 pa-
tients, 4 premolars were extracted from each 4 cas-
es and restored deformed tooth after treatment ,-and
stripping of enamel was used for 3 cases. -~.

In order to obtain harmonious tooth size and
excellent OR between upper and lower arch, for
mild crowding, stripping of enamel and changing of
axial inclination were used. For severe crowding,
after extracting 4 premolars and leveling dentition,
calculated Bolton index and selected stripping of
enamel and changing of axial inclination.

After orthodontic treatment, the incisor was
restored for 1 patient with congenital loss of lower
incisor in order to obtain normal overjet, overbite
and excellent posterior relationship. For disharmo-
ny posterior ratio, stripping of enamel was used to
obtain good occlusion.

3 Results

J

There were normal overbite and overjet in an-
terion teeth and neutral occlusal relationship in pos-
terior teeth. X-ray cephalometries showed that the
SNA, SNB angle and the anterior tooth protrusion
degree were normal.

Typical case: Male, 14 years old, Han nation-
ality. The relationship between upper and lower
molars was distal cusp to cusp; 2.5 mm upper den-
tition crowding degree, 7 mm lower crowding, ill
degree deep overbite, IIdegree deep overjet. Up-
per tooth size was lower because of microdontia of
lateral incisor. X-ray cephalometries showed that
(1) average growth pattern, (2) mandible bone
retrusion, (3) normal protrusion of upper and low-
er incisors. Treatment process: lower central in-
cisor was e.xtracted and straight wire appliance was
used. See Figure 1 for before and after treatment.~

4 Discussion

In 1960s, BR was indicated that appropriate
ratio is very important for good occlusion. TSD is
the factor of dentition crowding and space, dishar-
mony of inter-arch and other complicated malocclu-
sion. Studies have reported from 20 % to 30 % of
people with significant tooth-size anterior discrep-
ancies and 5% - 14% for overall TSDC3]. A high
prevalence of tooth size discrepancies in an or-
thodontic patient population and the statistically
significant correlation of some of these with some
dental characteristics suggest that the measurement
of inter-arch tooth size ratios might be clinically
beneficial for treatment outcomes[4]. For these pa-
tients, it is necessary to measure and analyze Bolton
anterior and overall ratio. Then the dentist will se-
lect relevant methods according to the degree of ra-
tio disharmony.

In this article, 5 kinds of discrepancy were de-
scribed for they were common in clinical practice.
According to cast models analysis, cephalometric
analysis and trial of aligning teeth, it w~n' t diffi-
cult to make treatment planning.

In some cases, the finishing phase is very dif-
ficult, requiring the production of complicated
biomechanical forces to reach a satisfactory or-
thodontic solution. A high percentage of these fin-
ishing-phase difficulties arise because of tooth size
imbalances that could have been detected and con-
sidered during initial diagnosis and treatment
plan[5]. The correlation between anterior TSD and
Angle's Class I, II, and ill malocclusion's, as
well as their prevalence are as follows: (1) Individ-
uals with Angle Class I and Class ill malocclusions
show significantly greater prevalence of TSD than
do individuals with Class II malocclusions; and (2)
Mean anterior TSD for Angle Class ill subjects was
significantly greater than for Class I and Class II
subjects[6] . -

In typical case, upper lateral incisor was not
restored because of acceptable shape. After treat-
ment, lower central incisor was consistent to facial
midline. If the lateral incisor were restored after 4
second premolars extracted, the restoring process
would be complicated and long. The patient and
parents wouldn't accept this situation, so previous-
ly mentioned method was adopted.

In conclusion, it is necessary to analyze the BR
before and during orthodontic treatment.
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Left: before treatment Right: after treatment
Figure 1. Intra-oral photographs before and after treatment..
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