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Abstract

Review Article

Maxillary transverse insufficiency usually requires expansion of palate with a combination of orthopedic and
orthodontic tooth movements. Four different types of maxillary expansion procedures are used: slow maxillary
expansion (SME), rapid maxillary expansion (RME), miniscrew assisted rapid maxillary expansion (MARME),
surgically assisted maxillary expansion (SARME). This article aims to review the maxillary expansion by all the rapid
maxillary expansion modalities and a brief discussion on commonly used appliances.
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INTRODUCTION

Maxillary expansion has been used for more
than a century for the correction of maxillary transverse
insufficiency. One of the earlier reports available in
Dental Cosmos for maxillary expansion was performed
by Emerson C. Angell in the 19th century [1]. The
technique was not widely accepted at that time and was
later accepted as a relatively simple and predictable
orthodontic technique in the 20th century. The
management of the transverse maxillary insufficiency
requires the transverse movement of the right and left
palatal halves of maxilla by a combination of skeletal
which is orthopedic and dental which is orthodontic
movements. Currently, four different types of maxillary
expansion procedures are used: slow maxillary
expansion (SME), rapid maxillary expansion (RME),
miniscrew  assisted rapid maxillary  expansion
(MARME), surgically assisted maxillary expansion
(SARME) [2-5]. Each treatment modality has its
advantages and disadvantages and therefore, it is
important to understand the situations for the use of
each. Clinical practitioners select the treatment
appliances based on their personal skills, experience,
age of patient, type of malocclusion, skeletal maturity
[4,6,7].

The normal growth for palate is nearing the
end when patient reaches the age of 6 to 9 years. As the
growth of palate nears the completion, there is
increased interdigitation of the palatal suture and this
makes it difficult to separate the two halves during the

time of puberty [4, 8-13]. During the orthodontic
treatment, transverse forces will lead to tipping of the
segments buccally and also bodily movement of the
segments depending on the appliance design [14-18]. If
the transverse force is high enough, then the separation
will occur at the palatal suture. The conditions requiring
expansion are  maxillary  posterior  crossbite,
distalization of molar, functional appliances, correction
of arch width discrepancies by surgery or bone grafts,
help in protraction of maxillary arch, and mild
crowding. This article will provide a review of the
maxillary expansion procedure and the commonly used
appliances.

Rapid Maxillary Expansion (RME)

The main objective of RME procedure is to
achieve correction of the narrow maxillary arch. But its
effects are not only related to maxilla but also to 10
other bones in the face which are connected to maxilla
by circum-maxillary sutures [19]. When maxillary
expansion is undertaken, a combination of dental
movement that is buccal tipping and skeletal movement
that is translation of palatal halves takes place [7]. With
opening of the maxillary expanders, the forces are
transferred to the maxillary sutures [20]. The sutures
open up in response to this force, when the forces of
maxillary expansion overpower the resistance of the
sutures. Therefore, in young children with less
interdigitation of the sutures, it is easier to open the
palatal suture as less force is required to overpower the
resistance. Whereas in older children and adults, the
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suture is more interdigitated and therefore requires
more expansion force to overpower the suture. When
the expansion process is undertaken, the transverse
forces compress the periodontal ligament of the teeth,
bend the alveolar bone, tip the molar teeth buccally, and
gradually open the midpalatal and other circum-
maxillary sutures [21].

Appliances for RME

The appliances used for rapid maxillary
expansion are bonded RME and Banded RME. In the
banded RME, the bands are placed on the maxillary
molars and premolars and the appliance is attached to
these bands. These are banded and bonded appliances.
The banded appliances are attached to teeth with bands
on the maxillary first molar and first premolars [4]. The
banded RME appliances are of two types: i) Tooth and
tissue borne, which have the appliance attached to
bands and acrylic coverage on the palate and ii) tooth
borne, which have appliance attached to the bands and
no acrylic coverage on the palate [22]. The tooth borne
appliances are more hygienic as there is no acrylic on
the palate, which helps in keeping in clean after eating
food. Bonded RME appliance on the other hand are
attached to the teeth with an acrylic cap on the posterior
teeth, which is bonded directly on the teeth. As it is
observed from previous report that with expansion,
there is molar extrusion which can lead to vertical
changes of the mandible [4]. The bonded appliance can
be used in patients with increased vertical dimensions to
reduce the molar extrusion effects.

Tooth Borne RME appliance

There are two kinds of tooth borne appliance.
Hyrax expander and Issacson appliance. Hyrax
expander uses a special screw known as HYRAX
(Hygienic Rapid Expander). The Hyrax screw is a hon-
spring-loaded jackscrew with an all wire frame without
any acrylic coverage [4]. The screw consist of a heavy
gauge wire extension that are adapted to follow the
contours of palate and soldered to premolar and molar.
Each activation of screw produces 0.25 mm of lateral
expansion.

Tooth and Tissue borne RME appliance

This appliance consists of an expansion screw
with acrylic abutting on the alveolar ridges. The acrylic
on the palate is designed to obtain additional anchorage
from the palatal aspects of maxilla.[12] However, the
design is not as hygienic as food particles can get stuck
below the acrylic and is difficult to clean for the patient.

Miniscrew assisted rapid maxillary expansion
(MARME)

Miniscrew assisted rapid maxillary expansion
appliance is used to perform non-surgical expansion for
patients with posterior crossbite. Miniscrews in the
palate help to transfer the forces to palatal bone and
decrease the side effects on the teeth. 23 The
miniscrews inserted in palatal region have a high

success rate [24] and this enhances the dependability of
MARME appliance. MARME appliance can also
because increased with of circum-maxillary sutures and
therefore  be useful in correcting associated
malocclusions [25]. For example, in cases with Class 111
malocclusion, MARME appliance can be combined
with elastics and skeletal anchorage [26]. The skeletal
anchorage preparation can be done with mini plates in
the mandibular anterior region and maxillary posterior
region to allow the Class Il vector with elastics [26].
The type of MARME appliance can be either two
miniscrew in the palate [27], four miniscrews in palate
[28, 29]. When the MARME appliance is not connected
to teeth it is known as pure skeletally anchored
expansion appliance [27]. When MARME appliance is
connected to teeth, it is known as hybrid skeletal and
tooth anchored expansion appliance [30]. When the
miniscrews are inserted on only one side of the palatal
half for the correction of unilateral crossbite, it is
known as U-MARPE [31].

Surgically assisted maxillary expansion (SARME)

The techniqgue of SARME as described by
Brown et al. [32] involves splitting of midpalatal suture.
The midline splitting has been recommended in the
anterior maxilla as well. The midpalatal suture has been
thought of as the area of increased resistance to
expansion in the past but now it is considered that the
maxillary articulations with other bones are a major
area of resistance [33]. It was also observed by Wertz
that the zygomatic arch prevents parallel opening of
midpalate suture and is the major area of resistance
[34]. SARME technique releases these areas of
resistance of maxilla with surgery and thus allows
easier expansion of maxilla. However, SARME can
lead to complications associated with surgery such as
epistaxis, cerebrovascular accident, nerve damage,
orbital compartment syndrome, palatal tissue irritation,
deviation of nasal septum, etc [35-37]. Due to such
complications and increased expense, patients do not
prefer SARME technique. The MARME technique has
shown good results in the recent studies. The first long
term effects of MARME technique were shown by
Mehta et al. and found that MARME can increase
skeletal width and intermolar width of maxilla
significantly compared to controls [27]. Therefore,
MARME technique is used as an alternative to SARME
in most cases in contemporary orthodontic practice. In
certain situations, with increased resistance of
midpalatal suture, osteoperforations can be performed
on the palatal region as a minimally invasive surgery in
combination with MARME as an alternative to SARME
[38, 39].

All types of rapid maxillary expansion can
lead to appearance of space between the upper incisors.
This is known as midline diastema and is self-
correcting. It is important that patients be informed
about such effects.
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CONCLUSIONS

The expansion of maxillary arch and maxillary

teeth can be achieved in numerous ways. The type of
skeletal and dental pattern of expansion is greatly
influenced by the expansion appliance and the type of
expansion selected can facilitate the overall treatment
objectives. The conventional rapid maxillary expansion
can be used to achieve the desired effects in young age.
Both tooth-anchored and tooth and tissue-anchored
expansion appliances can be used for conventional

design.

With miniscrew assisted rapid maxillary

expansion, the design can be influenced by the number
of miniscrews, location so miniscrews, and connection
of expansion appliance to teeth or bone. Surgically
assisted maxillary expansion involves surgery to reduce
the resistance of the maxillary structures during
expansion.
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