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Abstract

Recently, narrow dental arch has been often observed in children who visited with a chief
complaint of crowded teeth. While mandibular dental arch width increases by upright to the
buccal, growth of maxilla consists of palatal lateral growth change added with palatal
inclination of the tooth, and the change in growth has not been adequately clarified.

Treatment method for maxillary narrow dental arch includes expansion treatment by a rapid
maxillary expansion appliance. As this method aims to expand the median palatine suture in a
short period of time, change in palatal morphology is remarkable. Changes in
maxillo-mandibular dentitions, palatal morphology and oral function on rapid maxillary
expansion treatment have not been adequately clarified.

Therefore the first study, examined the relationship of maxillary first molar and its oral
morphology with growth change of mandibular first molar. In the second study, changes in
maxillo-mandibular dentitions and palatal morphology as well as adaptation of width of
mastication pathway and tongue elevating pressure based on differences in characteristics of
the palatal morphology and its expanded appearance were analysed by principal component
analysis and cluster analysis.

In the first study, maxillo-mandibular longitudinal dental casts collected from second to

sixth graders in elementary school. The data was collected annually, and whose amount of



change in mandibular bucco-lingual inclination larger than the average (4.1°) was classified

into OG group (n = 19) and those smaller than the average was classified into UG group (n =

20) .

Subjects in the second study were 12 patients who were diagnosed as narrow maxillary

dental arch at mixed dentition period and treated by rapid maxillary expansion appliance

(Hyrax type). As a method for expansion, expansion screw was rotated by quarter a day until

the narrow dental arch was improved. Subsequently, more than six months of retention period

was placed on. The data were collected at maxillo-mandibular dental casts, width of

mastication pathway and tongue elevating pressure at the time of initial visit (average age:

10.4£1.8 : T1), expansion completion (average expansion period: 2.3+1.1 months, average

expansion amount: 7.7+1.3 mm: T2) and retention completion (average retention period:

8.5+1.6 months) . The data from lateral cephalograms at the initial visit were also collected.

As aresult,

1. Maxillo-mandibular first molar dental arch width and amount of growth of its bucco-lingual

inclination as well as the palatal width was observed to be significantly large in OG group

compared with UG group while showing significantly small amount of growth in the palatal

height.

2. Distinct growth peak was shown in third to fourth graders in OG group, whereas such



obvious peak was not observed in UG group which showed only a small amount of

growth.

3. Amount of growth in maxillary dental arch width, palatal width and maxillary first molar

bucco-lingual inclination were larger in third to fourth graders in OG group and the growth

was delayed by one year compared with amount of growth in mandibular dental arch width

and mandibular first molar bucco-lingual inclination, growth change in maxillary first

molar was slower than that in mandibular first molar.

4. As a result of recognition of characteristics in components of the palatal morphology by a

principal component analysis and classification of them into two groups by a cluster

analysis, group 1 (G1) has shown square shape with shallow palate and group 2 (G2) has

shown sharp tapered shape with smaller width. It has been proved from a result of lateral

cephalograms that G1 is a short facial type and G2 is a long facial type respectively.

5. With different expansion appearances observed depending on the palatal morphology in a

rapid maxillary expansion treatment, expansion was observed mainly on the basement of

the palate of G1 with square shape and on shallow part of the palate of G2 with tapered

shape.

6. With increased width of mastication pathway and tongue elevating pressure, growth in

mandibular first molar dental arch width and bucco-lingual inclination was observed in



Gl.

From those mentioned above, it has been recognized that distinct peak of growth was

observed in those who have square shape palatal morphology, with steady growth in

maxillo-mandibular dental arch width, and that timing of growth in mandibular dental arch

width was faster than that in maxillary dental arch width and the palatal width, showing

difference in appearance of peak by one year. In addition, in case of short facial type that

shows differences in expansion appearance depending on the palatal morphology. Square

shape at the time of rapid maxillary expansion, increase in mandibular dental arch width was

recognized after rapid maxillary expansion.
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