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tooth-mucosa-supported appliance.30,34 The mucosal le-
sion resulting from decreased blood flow – caused by 
the resultant force – make the procedure unfeasible in 
the event of occurring before expansion. Supporting 
teeth might undergo tooth resorption on the buccal 
surface of roots.8,28

The outcomes of palatal expansion vary from fail-
ure to a horizontal gain of 4 mm. Failure has been at-
tributed to: patient’s skeletal maturity;36,37 variation in 
the transverse measure, depending on the post-treat-
ment moment when data were collected; and reten-
tion,33 with relapse of horizontal measures and max-
illary movement downward being identified — with 
the maxilla, later on, remaining unchanged or with its 
primary position restored.4,5,6,17,37 

In order to increasingly enhance the procedure of 
palatal expansion, one seeks to improve or innovate the 
appliances used. In 2010, Lee et al21 treated a 20-year-
old patient with severe transverse discrepancy and 
mandibular prognathism. Before orthognathic sur-
gery, the patient used an expansion appliance secured 
to the palate by means of miniscrews (miniscrew-as-
sisted rapid palatal expander, or MARPE). Expansion 
was achieved with minimal damage to teeth and peri-
odontium, with stable outcomes confirmed by clinical 
and radiographic examination. The authors concluded 
that it is an effective treatment modality used for trans-
verse correction and which might eliminate the need 
for a few surgical procedures in patients with cranio-
facial discrepancies, thus taking advantage of the pos-
sibilities offered by the sutures.

Recently, based on Lee’s studies, Park and Hwang,10,21 

Moon26 and MacGinnis et al23 developed the maxillary 
skeletal expander (MSE, Biomaterial Korea, Seoul, 
South Korea) with four miniscrews installed into the 

expansion screw body, parallel to the midpalatal suture 
and to itself. Even more recently, Suzuki et al35 changed 
the rapid maxillary expansion appliance, securing it by 
means of miniscrews (MARPE); however, with a dif-
ferent design (Peclab, Belo Horizonte, Brazil) (Fig 3). 
MARPE’s new design has been used in a number of 
patients with atrophic maxilla, both young, growing pa-
tients and adult ones. 

In the appliance developed by Lee et al,21 the mini-
screws are secured to the turn-key by means of exten-
sions welded to the expansion screw, and joined with 
light-curing resin. With miniscrews kept away from the 
midpalatal suture, there is an increase in the risk of per-
forating underlying structures (such as canals and nerves 
in both anterior and posterior regions), as well as on the 
sides, which is even more serious, as there would be 
four sites to be chosen individually. Alves et al1 mapped 
the areas of risk implied in securing miniscrews onto 
the human palate. In MSE26,35 and MARPE10,35 appli-
ances, miniscrews are used as a support for the expan-
sion screw (Fig 3) and would be secured in a more even 
manner parallel to the suture, with a view to aiming at 
a thicker bone area, so as to increase primary stability 
and provide a more efficient propagation of forces to the 
nasomaxillary complex.

The midpalatal suture is located right behind the 
incisive foramen, which represents the mouth of a ca-
nal that goes up in posterior direction. It might have an 
opening at the nasal cavity, as high as the line tangent 
to the distal surfaces of both maxillary canines (Fig 2). 
The  risk of screws affecting this structure is little, al-
though this might occasionally happen. 

Likewise, at canines height, in the lateral palatal re-
gion, there is the nerve and blood vessel plexus, with 
anastomosis between vessels coming out from the 

Figure 3 - MARPE appliance in which miniscrews are incorporated to the screw support design, with measures determined on the basis of morphology 
of the palatal region parallel to the midpalatal suture: A) MSE expansion appliance (maxillary skeletal expander, Biomaterial Korea, Seul, South Korea, 
developed by Moon et al26,35); B) MARPE appliance modified by Suzuki et al10,35 (Peclab, Belo Horizonte/MG, Brazil). C) computed tomography after 
expansion (in B).
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Figure 4 - Vessels and nerves in the palatal region, relative, directly or 
indirectly, to the midpalatal suture. In the region of canines, a plexus 
comprising those structures are formed on the submucosa.

incisive foramen and, in forward direction, from the 
palatine foramina (Fig 4). 

Meanwhile, in the posterior hard palate, there is a 
transverse suture between maxillary palatine processes 
and the horizontal osseous laminae of the palatal bone. 
Miniscrews secured too posteriorly might be located 
at that structure. Although the latter does not under-
go natural movement, it is a fibrous connective tissue 
under remodeling influence due to the expanding pro-
cedure. In this context, adding the fixing presence of 
a miniscrew might not be convenient, although there 
have been no studies assessing potential biological in-
convenience.

In continuity with the soft palate, the posterior hard 
palate has a number of small salivary glands. Minis-
crews placed too posteriorly might affect such glands, 
thus provoking mucus-retention phenomena – simi-
larly to what occurs with oral mucocele and/or necro-
tizing sialometaplasia.30 At the posterior lateral portion 
of the hard palate, near the posterior alveolar process, 

there are nerves and vessels which emerge from the 
palatine foramina (Fig 4).

Placing miniscrews away from the body of the ex-
pansion screw allows a more effective use; however, 
with greater risks. Miniscrews might be contextualized 
and become part of orthodontic and orthopedic treat-
ment carried out with elastics and wires, in addition to 
being useful as anchorage units. Whenever they are in-
ternalized, as in the design by Suzuki et al10,35 (Fig 3B), 
those possibilities are not applicable.

The miniscrew-assisted rapid palatal expander 
(MARPE) is characterized by a decrease in the exces-
sive load performed by conventional appliances onto 
the buccal periodontal ligament of teeth to which 
they are anchored, thus resulting in flat, multiple 
resorption on their roots. However, clinically speak-
ing, it does not involve any risks to patients. There is 
also a considerable decrease in the accidental move-
ment of anchoring teeth, given that, with the use of 
MARPE, the support for the palatal expansion is no 
longer dental, but osseous.

More recent studies have recommended MARPE 
to treat growing patients with transverse and antero-
posterior maxillary deficiency and recommendation 
of maxillary protraction. MARPE miniscrews would 
enhance the skeletal effects produced by maxillary ad-
vancement, as they are anchored at the basal bone of the 
maxilla, thus resulting in pure orthopedic movement 
while minimizing the effects produced on teeth.22

FINAL CONSIDERATIONS
Rapid palatal expansion might be recommended 

for patients at the final pubertal growth stage, in ad-
dition to adult patients with maxillary constriction. 
It represents a treatment solution that can potentially 
avoid surgical intervention. When performed in asso-
ciation with rapid palatal expanders, it might enhance 
the skeletal effects of the latter. 

The MARPE appliance modified by Suzuki et al10,35 

aims at making its use appropriate to the clinical prac-
tice, so that operational advantages and outcomes are 
rendered familiar to all.
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