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ABSTRACT
Malocclusion correction essentially involves expansion

of the maxilla, protrusion of anterior teeth and opening the
bite. Expansion is often the stage preceding the treatment with
fixed appliances. The elevation of the occlusion using
accomplished with different devices (bite planes -fixed or
removable, composite material on the occlusall surface of
molars) carries the risk of breaking or debonding them.

The present article proposes an expanding appliance
with triple action as a therapeutic means of choice in an
orthodontic treatment with fixed appliances. The expander can
simultaneously be used to protrude upper teeth, to expand the
upper jaw and disarticulate the occlusion. It can be easily
fabricated in clinical conditions, causes no discomfort and
does not hamper oral hygiene because it can be removed and
cleaned.
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INTRODUCTION
Correction of complex malocclusions necessarily

includes in the treatment plan procedures such as jaw
expansion, anterior teeth protrusion and opening the bite.
These can be achieved in a mixed dentition by using various
functional devices (1). Practice has taught that in a permanent
dentition expansion and protrusion most often precede
treatment with fixed appliance. Deep bites ( 2) usually do not
allow brackets to be bonded on the vestibular surface of
lower front teeth if the dental arches have not been
disarticulated. There are two solutions of this problem. Most
often occlusion is elevated by applying composite material
on the occlusal surface of  molars . Another approach to the
problem could be to fix a bite plane on the lingual surface of
the upper central incisors (3, 4, 5). There are two main
disadvantages of  these two approaches:  debonding  and
braking of the composit materials or the bite planes, one
reason being that patients bite on them.

Use of fixed expanders are associated with another
type of  disadvantages (1, 6). They tends to cause a definitive
masticatory, speaking and hygienic discomfort in patients.

Aim: We propose a removable expander with
protruding, expanding and disarticulating action and a method
for its attachment to the upper jaw.

Design of expander:
1.Expansion screw and connecting arms (fig.1-1)
2.Expander fixators  to the molar bands (fig1-2).
3.Springs for protrusion (fig. 1-3).
4.Orthodontic bands for molars (fig.1-4).
5.Occlusal coverage of acrylic for premolars and

canines (fig.2-1)

Figure 1. Components of the expander (1 – expansion
screw and connecting arms; 2 – expander fixators to the molar
bands; 3 - protrusion springs; 4- orthodontic molar bands)

Mechanism of action of the expander
1. The expanding action of this expander is based on

well known biomechanical principles related to the lingual
plate effect (7). What makes it particularly convenient for an
orthodontist is that the appliance utilises a common, rather
than special, expansion screw. The screw expansion action is
transmitted to the teeth via the occlusal coverage of acrylic
for premolars and canines  with the help of the connecting
arms (Fig. 2).

2. Elevation and disarticulation is achieved through
occlusal coverage of acrylic which extends to half of the
occlusal surface of premolars and the lingual surface of
canines. The degree of elevation and disarticulation is
determined by taking a construction bite.
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The screw is connected to the orthodontic bands
through two connecting arms made of 0.9 mm orthodontic
wire (Fig. 2)

3. The protrusion arms are made of orthodontic wire
0.8 mm in diameter. They pass along the lingual surface of
the upper incisors close to the gingival edge. The end of the
arms is firmly retained into the occlusal coverage of acrylic.

The expander has two fixators made of orthodontic
wire 0.8 mm in diameter. One of their ends is attached to the
plastic bite planes, while the other passes along the lingual
wings of the molar bands. The distal end of the fixator in a
L-shaped bend is inserted into the distal wing of the molar
band. The distal wing is shaped like a hole. The length of the
L-shaped arm is adjusted individually but it should not touch
the palatal gingiva (Fig. 3).

Fabrication of the expander
1. Take an impression from the upper jaw together with

the adjusted molar bands (not yet bonded).
2. The molar bands are then removed from the teeth

and placed into the impression.
3. An impression is taken of the lower jaw and the

construction bite is determined.
4. Plaster models are made  and  incorporated in an

occluder.
5. The wire components are manufactured.
6. The screw place is determined and the screw is

attached to the model together with the wire elements and the
isolating foil by sticky wax.

7. The occlusal coverage of acrylic for premolars and
canines  and the acrylic covering the screw are shaped in the
desired form using photopolymering resin (8).

8. The expander plastic  is polymerised using a photo
lamp.

9. The expander is cleaned, polished and adjusted on
the model. In the patient’s mouth, cement first the molar bands
and then adjust the appliance.

CONCLUSIONS
The proposed expander with triple action has the

following advantages:
1. It can simultaneously expand the maxilla, protrude

the anterior teeth and disarticulate the bite.
2. It does not cause discomfort.
3. It can be applied along with fixed appliances.
4. It is removable and can be cleaned.
5. It can be fabricated in clinical conditions.
The proposed expander is a method of choice

accompanying the orthodontic treatment with fixed aplliances.

Figure 2. View of the expander (1 – occlusal coverage
of acrylic for premolars and canines; 2 – connecting arms).

The place of the screw is determined individually by
well known methods (7). Isolating and elevating foil of 0.5
mm is placed between the cast model and the screw to secure
the palatal gingiva from traumas during use of the expander
(Fig. 3-1).

Figure 3. Design of the expander – close view (1 -
isolating foil; 2 –L-shaped expander fixators to the molar
bands)
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