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ABSTRACT

The primary purpose of this study is to evaluate the dental
and skeletal (orthopaedic) affects on the maxilla and its surrounding
Structures in response to rapid maxillary expansion treatment
involving the use of active banded maxillary expansion appliance.

This study involved two experimental groups, each consisted of 6

patients, aged 12 to 15 years wearing fryrax appliance (hygienic rapid
maxillary basal arch expansion appliance)

The rapid expansion period lasted 2-4 weeks , followed by a

retention period of 12 weeks, followed by post-retention observations
for 12 weeks.

The results showed that (RME) appliances were capable of
producing significant increases in intermolar width, palatal width,

alveolar tipping, and molar tipping and were capable of expanding
the maxilla.

INTRODUCTION

(RME) has been performed for many years to correct skeletal and dental
transverse discrepancies between the maxilla and the mandible through a
combination of skeletal expansion (separation of the maxillary mid-palatal
suture) and dental expansion (lateral tipping of maxillary posterior teeth).
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(RME) is unique among therapies, since the bony movements ramify
beyond the dento-alveolar complex; Hass (1965) found that in patients treated
with (RME) , the maxilla was displaced downward and forward . Similarly,
Wertz (1970) noted that the maxilla has moved downward 1 to 2 mm on a
regular basis. Multiple daily activations could result in cumulative loads of 20
pounds or more (Issacson et al.,1964).

The maxilla could then be expanded at a rate of 0.2 to 0.5 mm per day by
opening the mid-palatal suture.

This concept means that high magnitude forces overcome the skeletal resistance
with minimal tooth movement within the alveolar process. In addition, (RME) has
also been found to have fundamental effects on respiration (Grey LP, 1987).

Subjects and methods

The experimental sample consisted of 12 patients, 6 boys and 6 girls
presenting either a bilateral or a functional unilateral cross bite, they were
divided into two experimental groups:

Group one: consisted of 6 patients aged 12 years and 6 months to 14 years
and 8 months, treated in King Hussein Medical Centre (KHMC).

Group two: involved 6 patients aged 11 years and 6 months to 15 years,
and were treated in Princess Haya AL Hussein hospital.

Since (RME) imposed a short time scale of up to only one month, the effects
of growth could then be disregarded and a control group therefore was unnecessary.

All patients needed posterior transverse expansion and all were treated
with banded (RME) appliance. The arms of the expansion screw were soldered
to the bands that were fitted on the first premolar and first permenant molar as
shown in Fig. 1 and 2

Fig.1 shows the design of (RME), Fig.2 shows (RME) in the transverse plane
an occlusal view. at the level of upper first molar.

—_—
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Both groups had similar treatment parameters and were retained for
stabilization for approximately 12 weeks.

Models

Maxillary impressions were taken prior to treatment, at the end of
expansion, at the end of retention and at the end of the observation period

The models were trimmed with the base parallel to the occlusal plane, and
were evaluated via palatal contour tracings and photographs for changes in inter-
molar width, palatal width, palatal depth, alveolar tipping and molar rotation.

The inter-canine and inter-molar distances were recorded twice to the
nearest 0.1 mm with dental dial caliper as shown in Fig.3

Fig.3

Radiographs(R/Gs)

= Occlusal (R/Gs) were taken before and 2 weeks following insertion and
activation of the appliances and were evaluated for evidence of separation of
the mid-palatal suture .

= Lateral cephalograms were traced and analyzed for all patients by customized
computerized cephalometry.

The skeletal, dental linear and angular changes during the active phase of
(RME), the retention and post-retention period were documented .

Changes in the following measures before and after treatment were
recorded:
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a) MPA ( Madibular Plane Angle ) and PPA ( Palatal Plane Angle ) .

b) SN-MP ( Sella Nasion — Mandibular Plane ) and SN-PP ( Sella Nasion —
Palatal Plane ).

c) Na-Me (' Nasion- Menton) .
d) Na-UIE ( Nasion —Upper Incisal edge ) ,upper anterior facial height (AFH) .

e) DCT-SN ( Maxillary Molar Distal cusp tip — Sella Nasion ) Upper posterior
facial height (PFH).

RESULTS

Clinical findings

During the expansion period (0.2-0.5 mm/day) for 1-3 weeks ,all patients
developed midline diastema.

The periodontal condition of the maxillary teeth examined 12 weeks
following retention ,appeared excellent in the two groups of our study.

Dislodgement and breakage of the appliance in one patient of group one
has occurred.

There was a slight compensatory buccal uprighting of the mandibular
posterior teeth, resulted from expansion of the maxillary arch , and the resultant
occlusal force.

Cast Analysis

Table 1: describes the expansion gained between the canines and the
molars ,and the total relapse calculated during the retention (12 weeks) and post-
retention period (12 weeks) on casts of group 1 and 2 (mm).

Intercanine Intermolar
Age Expansion Relapse Expansion Relapse

Group 1 X 13.7 8.4 2.3 (27%) 10.6 2.8 (26%)
Group 1 (s.d) 1.1 0.5 15 0.8

Group 2 X 13.3 8.8 2.6 (29%) 9.8 25 (25%)
Group 2 (s.d) 1.9 0.3 11 0.6

Table 1
—
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In all patients of the two groups ,the intermolar distance increased more
the intercanine distance, the increase in intermolar width produced linear
reduction in arch depth.

Overall
Expansion

— - Relapse

100%

50%

Expansion Relapse Expansion Relapse
GP1 GP2

Histogram representing the overall (dental and skeletal) expansion and
relapse in Gp1(26.5%)and Gp2(27%).

Radiographic Findings

= Occlusal R/Gs at the end of active treatment period showed a
radiotransparency along the mid-palatal suture.

= Lateral Cephalograms

Superimposition of the lateral head films taken before and after the
expansion and at the end of the observation period, as well as the determination
of the angles SNA, ANB, SN-MGo, SN-ANS/PNS and ANS/PNS- Me-Go
revealed no significant changes during the experiment in all patients.
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During the expansion period, the SNA angle increased 1 degree(mean),and
the ANB angle decreased 0.5 degree during the retention and post-retention
phases. The tendency towards an opening of the MPA, and a decrease of the
SN-ANS/PNS angle was generally observed during the expansion phase;
however non of the values varried more than 2 degrees from the original in the
two groups .

These values returned towards their initial readings during the post
expansion period.

There was a slight increase in MPA of 1.08 degree, FH (NA-Me) clinically
increased very slightly but was statistically significant at 0.25+ 0.18.

No significant changes occurred in PPA, upper AFH (Na-1E) or upper PFH
(DCT-SN). No significant changes were found in palatal depth.

DISCUSSION

In Sagittal Plane: Our results have showed that there was a significant
forward displacement of the maxilla ,this finding was in agreement with (Davis
and Kronman,1969;and Akkaya,1999).

In vertical Plane: In this study we found that after (RME) treatment, the
mandible has rotated downward and backward, which resulted in a smaller SNB
angle, higher mandibular plane angle, and longer anterior facial height. Previous
studies have also showed an increase in mandibular plane angle (Davis and
Kronman,1999;wertz,1970;and Silva Filho etal.,1991).

Other studies have showed a decrease in SNB angle (Silva Filho
etal.,1991).

e Our data also showed that the palatal plane has displaced downward after
(RME) treatment, similar results have also been reported by Hass(1961),Davis
and Kronman(1969),Wretz(1970),and Wretz and Deskin(1977) in children
after treatment with (RME).

In addition, other studies have showed that (RME) treatment has increased
air flow and improved nasal breathing (Basciftci FA,2002). However this was
not investigated in our study.
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CONCLUSIONS

(RME) therapy with banded teeth and 9-11mm expansion create a significant
increase in MPA and (NA-Me) FH, but neither increase was great enough to
be of clinical importance.

(RME) appliances were found to be able to produce significant increases
in intermolar width, palatal width, alveolar tipping and molar tipping.

(RME) appliances were capable of expanding the maxilla and correction of
Cross bite.
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