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ABSTRACT

Background: To evaluate changes in dental arch width induced by removable appliances in children with malocclusion.
Materials & Methods: A total of 10 subjects were enrolled. The mean age was 10.55 years and with 6 girls and 4 boys.
They were divided into 2 groups as study group and control group with 5 in each. The study group subjects were found with
removable appliances within the upper dental arch for a period of 10 month and the control group did not require any
treatment in the upper dental arch. Chi squared test was done. The level of statistical significance was set at p < 0.05.
Results: No significant differences in age were observed between the groups (mean age 11.05 in the study group and mean
age 10.18 in the control group). However, there were statistically significant distinctions between the groups in the B to A
parameter ratio during the initial measurement (MT = 1.1 vs. MC = 1.0, p < 0.001). Conclusion: The utilization of
removable appliances in children with reduced maxillary transverse dimension helps counterbalance growth variations when
compared to children exhibiting normal occlusion.
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INTRODUCTION

Growth and development of the dental arch are
considered continuous and complex biological
processes. It includes three-dimensional changes in
width, length and height of the arch. These changes
vary with age in measurements of each parameter and
magnitude of change through each stage of growth
and development. * The changes in facial dimensions
occur in vertical and sagittal dimensions throughout
growth of children. During transition from primary to
mixed then to permanent dentition, dental arch form
and width vary due to tooth movement and vertical
growth of alveolar process. 2 The occlusion and dental
arches change dynamically throughout the human
lifespan. Dental arches develop and expand from
childhood to adolescence, along with craniofacial
growth, dentoalveolar growth, and eruption of
primary and permanent teeth. Transversal growth of
the dental arches is finished before 15 years of age. °
Maxillary dental arch length increases until 10 years
of age and mandibular dental arch until 7 years of age
in girls and 10 years of age in boys. # Later, after
adolescence, dental arch dimensions decrease slightly
as part of natural dentoalveolar changes in normal
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occlusion. Dental arch width is known to be more
stable after growth than dental arch length.
Removable appliances are widely used in the
treatment of malocclusions. It has been shown that
they improve dental and skeletal treatment
outcomes.®Frankel emphasized the importance of soft
tissue impact, pointing out that abnormal craniofacial
muscle tone plays a key role in the development of
skeletal and alveolar defects. With removable
appliances, it is possible to widen the maxilla at the
base of the alveolar process even after the eruption of
permanent premolars.® All removable appliances
influence the base of the maxilla and the mandible,
but the way this is achieved differs depending on the
type of appliance.®

The shape and size of the dental arches are of
particular interest to orthodontists because their
assessment influences the planning of orthodontic
treatment.”®  During diagnostics and planning
orthodontic treatment, it is very important to
accurately assess the transverse relationship of both
dental arches. This is important because orthodontic
treatment aims to achieve an optimal transverse
relationship between the maxilla and the mandible.® It
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is assumed that the dental arch is shaped and limited
by bone systems, and is influenced by the eruption of
the teeth and the surrounding muscles.’® The
effectiveness of orthodontic treatment depends on
maintaining the shape of the dental arch; therefore, the
dimensions of the dental arches are important values
that should be assessed.’® Hence, this study was
conducted to evaluate changes in dental arch width
induced by removable appliances in children with
malocclusion.

MATERIALS & METHODS

A total of 10 subjects were enrolled. The mean age
was 10.55 years and with 6 girls and 4 boys. They
were divided into 2 groups as study group and control
group with 5 in each. The study group subjects were
found with removable appliances within the upper
dental arch for a period of 10 month and the control
group did not require any treatment in the upper
dental arch. The dimensions were measured and
further divided into A, B, C and D. Initially, the
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measured, followed by the measurement of the
anterior width of the upper dental arch, and
subsequently, the ratio between these widths was
computed. A panoramic radiographs were taken. The
results were analysed using SPSS software. Chi
squared test was done. The level of statistical
significance was set at p < 0.05.

RESULTS

No significant differences in age were observed
between the groups (mean age 11.05 in the study
group and mean age 10.18 in the control group).
However, there were statistically significant
distinctions between the groups in the B to A
parameter ratio during the initial measurement (MT =
1.1 vs. MC = 1.0, p < 0.001). The Pearson correlation
analysis revealed a statistically significant positive
correlation between the age of the examined children
in the control group and parameter A. However, there
were no significant correlations between age and
mandible parameters in children with malocclusion

posterior width of the upper dental arch was undergoing appliance treatment.
Table 1: Variables
Variable Study group | Control group | P value
Mean Mean
Age (years) 11.05 10.18 0.2
B/A 1.1 1.0 0.001*

*: statistically significant, B/A: the posterior width of the upper dental arch was measured, followed by the
measurement of the anterior width of the upper dental arch, and subsequently, the ratio between these widths.

Table 2: correlation between age and maxilla and mandible parameters

Study group | Mean (mm) | P- value
A 30.65 0.3
B 34.89 0.3
C 25.54 0.5
D 45.12 0.2
Control group | Mean (mm) | P —value
A 33.72 0.001*
B 35.84 0.001*
C 26.67 0.2
D 45.83 0.7

*: statistically significant, Dimension A refers to the anterior width of the upper dental arch, dimension B
signifies the posterior width of the upper dental arch, dimension C represents the anterior width of the lower
dental arch, and dimension D corresponds to the posterior width of the lower dental arch.

DISCUSSION

Guiding anterior crossbite to a normal position is one
of the most important responsibilities of a pediatric
dentist or orthodontist to gain both esthetic and
function. ' American Association of Orthodontist
defines crosshite as: An abnormal relationship of
tooth or teeth to the opposing tooth or teeth in which
normal buccolingual or labiolingual relationships are
reversed. ! Prevalence of anterior crosshite which
becomes evident during the mixed dentition has been
reported from 4.5 to 9.5%. *4 Hence, this study was
conducted to evaluate changes in dental arch width
induced by removable appliances in children with
malocclusion.
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In the present study, no significant differences in age
were observed between the groups (mean age 11.05 in
the study group and mean age 10.18 in the control
group). However, there were statistically significant
distinctions between the groups in the B to A
parameter ratio during the initial measurement (MT =
1.1vs. MC = 1.0, p < 0.001). A study by Palka J et al,
evaluated the impact of removable appliances used
over a 10-month period on growth changes in children
with narrowed jaw dimensions. Twenty four patients
were included in the study (a study group—patients,
treated with removable appliances in the upper dental
arch for a minimum of 10 months; a control group—
patients with no craniofacial abnormalities and who
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did not require orthodontic treatment). A panoramic
radiograph and digital intraoral scan were taken,
followed by palatal width measurements in Ortho-
CAD before treatment, and after a period of 10
months of treatment with removable appliances. After
a period of 10 months of the treatment, the study
group had a statistically significantly greater mean
change in the anterior width of the upper dental arch
than the control group. The use of removable
appliances in children with narrowed maxillary
transverse dimension contributes to offsetting growth
changes in comparison to children with normal
occlusion.®®

In the present study, the Pearson correlation analysis
revealed a statistically significant positive correlation
between the age of the examined children in the
control group and parameter A. However, there were
no significant correlations between age and mandible
parameters in children with malocclusion undergoing
appliance treatment. Another study by Zhang Y et al,
subject children aged 6-10 years with a maxillary
transverse deficiency received ERME treatment,
cone-beam computed tomography (CBCT) and lateral
cephalometric radiographs were measured before and
after treatment, and statistical differences in the
measured items were evaluated with corresponding
statistical methods to explore the skeletal and dental
changes. After ERME treatment, there was a
statistical increase in the maxillary basal bone arch
width, nasal cavity width, maxillary alveolar bone
arch width, and maxillary dental arch width. A buccal
inclination of the maxillary alveolar bone and a buccal
inclination and buccal movement in the alveolar bone
of maxillary first molars were found. The maxillary
skeletal expansion was statistically greater than the
dental expansion. Increases in the mandibular alveolar
bone arch width and dental arch width happened after
treatment. A decrease in angle ANB and an increase
in Ptm-A, U1-SN, U1-PP, L1-MP, and L6-MP were
found after treatment. No statistical changes in the
growth pattern-related measured items were observed.
ERME could expand the maxillary basal bone arch
width, nasal cavity width, maxillary alveolar bone
arch width, and maxillary dental arch width. The
maxillary skeletal expansion was greater than the
dental expansion. Secondary increases in the
mandibular alveolar bone and dental arch widths
would happen after ERME. ERME would result in a
mandibular advancement, a labial inclination of
maxillary anterior teeth, and an increase of maxillary
sagittal length, and would not change the patient’s
growth pattern. *® Maxillary transverse deficiency is a
common  developmental deficiency in oral
examination, of which the etiology is complicated and
is related to genetic and environmental factors,
including congenital abnormalities, cheek sucking
habit, mouth breathing, low tongue position, etc. ¥
Posterior crosshite is one of the most easily
discernible clinical symptoms of maxillary transverse
deficiency, among which unilateral posterior crosshite
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may result in an increased frequency of reverse
chewing cycles and a decreased masticatory
efficiency and further causes abnormal facial form
and muscle function and asymmetrical mandibular
development. 81° Maxillary transverse deficiency
may lead to anterior crosshite and maxillary dentition
crowding.’® In addition, maxillary transverse
deficiency is related to the occurrence of some sagittal
malocclusions and may affect the dental and
maxillofacial growth in the opposite direction because
the sagittal and wvertical growth continues after the
completion of transverse growth.® Among the six
elements of orofacial harmony proposed by Andrews,
"ideal dental arch morphology" is a key element. %
The use of digital intraoral scanners in orthodontics
allows measurements to be made on virtual casts,
which contributes to greater accuracy and reliability
of the studies performed. The use of virtual casts
combined with specialized software allows clinicians
to make measurements that were once impossible to
analyze and facilitate analysis of cases that caused
difficulty when using traditional tools. 2 Defining a
reliable and reproducible reference plane has been
discussed in many articles in the field of dentistry. 2223
However, it is still one of the problems faced by
clinicians to define a single reference method for
measuring the width of dental arches, as well as to
find the optimal measurement method to be the
reference during growth. 22 In a study, Kim et al.
verified that palatal margin lines are stable reference
points during patient growth. 2224 To identify patients
with maxillary constriction (transverse hypoplasia of
the maxilla), the following method is used:
transpalatal tooth-to-tooth measurement between
individual teeth. Arch width is one of the parameters
that influences the resulting arch shape and plays a
key role in creating an optimal occlusion. In their
study, Banker et al found that in the majority of the
normal maxillary arches, in the sagittal projection, the
cusp tip of the canine was usually in line with the
palatal surface of the first molar. They hypothesized
that the interpalatal molar width (IPMW), the
intercanine width (ICW), and their ratio can determine
the transverse dimension of the maxilla. Given this,
they made an attempt to quantify the arch form using
this ratio. The intercanine width was measured
between the tips (cusps) of the right and left canines
in the maxilla. When the canines were outside the arc,
measurements were taken from the arc line. The
interpalatal molar width was measured at the point of
contact of the palatal sulcus with the gingival margin
of the first molar on the left and the former side. The
measurement was additionally supported by all four
upper incisors. 2°

CONCLUSION

The utilization of removable appliances in children
with reduced maxillary transverse dimension helps
counterbalance growth variations when compared to
children exhibiting normal occlusion.
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