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ABSTRACT

The aim of this comprehensive review is to introduce clinicians to the increasingly popularity Alt-RAMEC procedure, a method com-
monly used in the treatment of class Il malocclusion in the last 15 years. Another application of the literature to enhance the skeletal
effects of Class Ill treatment on the maxillae is the Alternative Rapid Maxillary Expansion and Constriction (Alt-RAMEC) procedure
introduced by Liou, which improves the effectiveness of the maxillae relative to the surrounding sutures and the enhancement of the
maxillae. In the Alt-RAMEC protocol, maxillae will be enlarged to be 1 mm per day; first enlarged to 7 mm, and then the 1 mm screw is
closed. In other weeks, in this order the screw of the expansion device is turned on for one week and then closed for one week, com-
pleting the Alt-RAMEC protocol at the end of the 9-week process. In this review, we will discuss the advantages and disadvantages of
the studies, which include successful treatments by applying this protocol, differences with other methods, its effect on the airway,
and its advantages and disadvantages.
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INTRODUCTION

For centuries, Class Il malocclusions have attracted more attention than other problems in orthodontics (1).
Even in Renaissance portraits and paintings, Class Ill malocclusions appear to be a significant feature (2). Today,
patients are even more aware of the apparent effects on the external appearance, and therefore even less fre-
quent than other malocclusions, due to their adverse effects on the psychosocial status of the patients. These
malocclusions, which are primarily etiologically caused by genetics, involve mandibular prognathism, maxillary
retrognathism, or a combination of these two conditions (2-3).

There are two approaches of the treatment of Class Ill anomalies according to patient status. Among these ap-
proaches, orthopedic treatments are used to treat patients in the growth-development period, and the other
approach is camouflage treatment or orthognathic surgical treatment, which is preferred in adult individuals
whose growth-development has been completed (4).

In cases of growth-development period, mandibular treatment is used to prevent and direct the development
of mandibles in cases of mandibular origin with chin cap, and maxillary protraction treatments are performed
with frequent face mask in cases of maxilla origin. In the literature, we found that there are some researchers who
utilized the face mask application in combination with several methods in maxillary protraction (5).

The purpose of this method is to increase the efficiency of an appliance that requires patient cooperation, to
perform more prototypes in a short period, and to reduce unwanted dentoalveolar effects and obtain more skel-
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etal effects. Studies have shown that increasing the skeletal ef-
fect can reduce post-treatment relapse, which is one of the most
significant problems in orthodontic treatment (6-8). In light of
this information, researchers have implemented face masks with
the rapid maxillary expansion (RME) appliance (9-10), skeletal
anchorage (11), and Alternate Rapid Maxillary Expansion and
Constriction (Alt-RAMEC) protocol (12-13) to increase the skele-
tal efficacy in the procedure.

Alt-RAMEC Protocol

In 2005, the Alt-RAMEC protocol was introduced by Liou; it en-
ables sutural mobilization with the opening and closing of the
RME screw for 7-9 consecutive weeks without unnecessary expan-
sion (14). Its rationale is similar to that of simple tooth extraction
in which we repeatedly rock the tooth buccally and lingually until
the tooth is “disarticulated” out of the alveolar socket (12).

First, RME performed prototyping by providing sutural activation
with the device. Some researchers report that a 5 mm expanse
is sufficient for sutural mobilization, whereas other researchers
state that at least 12-15 mm expansions are needed. However,
such an excessive expansion may cause clinical irritation of the
palatal mucosa, as well as a marked discrepancy between the
maxillary and the mandible in non-restrictive individuals (15).

In the Alt-RAMEC protocol, the maxilla is expanded by 7 mm on
week 1 through an expansion device that expands 1 mm/day, and
then the screw is closed at a rate of T mm/s on week 2. In the remain-
ing weeks, the screw of the expansion device is turned on for 1 week
and closed for 1 week, and the Alt-RAMEC protocol is completed at
the end of the 9-week cycle. Following completion of this protocol,
protraction force is applied to move the maxillae forward (12).

In his article introducing the Liou Alt-RAMEC protocol, Liou sche-
matized the changes that occur in the maxillae with RME and
Alt-RAMEC (Figure 1). With the hyrax-type RME, the center of rota-
tion of the maxillae is opened at the point of the PNS, and the tu-
ber maxillae move forward and backward as the A point is located
at the same position according to the amount of resorption in the
maxilla. With the Alt-RAMEC, the center of rotation of the maxillae
is opened at the point of the PNS, and the tuber maxillae move
forward more without any resorption in the maxilla. Owing to this
protocol, there is much more mobilization in the sutures, and re-
sistance structures (e.g., sphenoid) are weakened (12).

Comparison of Alt-RAMEC Protocol and RME

Face mask application after the 1-week RME and face mask ther-
apy after the Alt-RAMEC protocol in different procedures were
compared in the majority of studies involving the Alt-RAMEC
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Figure 1. a-d. Schematic illustrations of the postulated maxillary displacement. (a) The maxillae before RME. (b) Posterior displacement of

the maxillae after expansion by hyrax-type RME. (c) Anterior displacement of the maxillae after expansion by hyrax-type RME. (d) Anterior
displacement of the maxillae after expansion by Alt-RAMEC (12)
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Figure 2. Studies comparing Alt-RAMEC protocol and RME

protocol (Figure 2). More forward movement was detected twice
at the A point and maxilla in the groups involving the Alt-RAMEC
protocol, except in two studies, than in the Alt-RAMEC protocol
applied to the group.

Liou and Tsai (14) distinguished two groups of 26 patients with
unilateral lip palate, ranging in age from 9 to 12 years, to investi-
gate whether there was a difference between maxillary protrac-
tion after the Alt-RAMEC protocol and RME. RME was applied to
the first group with normal hyrax screws for 1 week, whereas
the Alt-RAMEC protocol was applied to the second group for 9
weeks at 1 mm/day with a double-hinged expander (Figure 3).
Following this procedure, the researchers performed maxillary
advancement for 6 months with the intraoral maxillary protrac-
tion springs in both groups. At the end of the study, more pro-
traction was obtained in the Alt-RAMEC group (A point, 5.8+2.3
mm) than in the RME group (A point, 2.6£1.5 mm).

Both studies by Viera et al. (16) and Do-delatour et al. (17) report-
ed more forward movement in the maxilla in the RME-treated
group than most other studies. Do-delatour et al. (17), in their
retrospective study, reported 18 individuals treated with the
Alt-RAMEC protocol. They indicated that the Alt-RAMEC protocol
alone is not sufficient in the maxillary procedure, and that the
amount of protraction is higher in the RME-treated group than
in the Alt-RAMEC-treated group. Viera et al. (16), in a study of 20
patients with unilateral lip palate, reported that the application
of RME and Alt-RAMEC protocol does not make any difference
before maxillary protraction, and that the effects are similar.

In 2010, Isci et al. (18) compared the dentofacial effects of the
4-week Alt-RAMEC protocol with the 1-week RME application
prior to face mask in Class lll patients in the growth and devel-
opment period, where maxillary protraction was needed. Two
groups of 15 individuals each were included in the study. At the
end of the study, it was reported that the amount of movement
of A point (4.13 mm) in the Alt-RAMEC group was twice as much
in the RME group (2.33 mm) (18).

Masucci et al. (19) performed face mask therapy with the 4-week
Alt-RAMEC protocol for early treatment of Class Il malocclusions
and reported higher SNA and ANB angles and Wits values than
face mask applied with normal RME.

In 2015, Liu et al. (20) compared face mask effects after the
7-week Alt-RAMEC protocol and RME. In the Alt-RAMEC group,
there were more translations in the maxilla and less posterior ro-
tation in the mandible.

Wilmes et al. (13) reported that face mask application with the
Alt-RAMEC protocol is more effective in maxillary prolapse than
conventional face mask therapy combined with normal RME as
a result of implementing the 8-week Alt-RAMEC protocol with
hyrax RME in two patients with Class Ill malocclusion.

Canturk et al. (21) compared the efficacy of using face mask
during and after the 8-week Alt-RAMEC protocol for individuals
with Class Ill malocclusion. The Alt-RAMEC protocol was not sta-
tistically different before or in combination with the face mask,
but the maxillary showed significant prominence in both groups.

When experimental animal studies involving the Alt-RAMEC
application were examined, Wang et al. (22), in a study in which
they evaluated the opening of sutures on inbred cats in 2009,
observed that the sagittal sutures are more open than with
1-week normal RME. It has also been reported that this protocol
should be applied for >5 weeks for mobilization in coronal su-
tures of the maxilla.

Pithon et al. (23), in a systematic review, found that the Alt-RA-
MEC protocol is more effective than RME, that studies are inad-
equate with regard to relapse and recurrence, and that studies
involving long-term outcomes are necessary.

Relationship Between Skeletal Anchorage and Alt-RAMEC
There are also studies in which two methods were used together
to increase the skeletal effects of maxillary protraction. In 2011,
Kaya et al. (24) used a face mask with miniplates placed on the
lateral nasal wall of the maxillae following the 8-week Alt-RA-
MEC protocol, another method of increasing the skeletal effect
of maxillary protraction in their studies. At the end of the study,
they observed retraction in the mandibular incisors without
movement in the maxillary incisor teeth, with a 2 mm maxillary
advancement at an average of 9.9 months and a clockwise rota-
tion of 0.8° in the maxillae.

Implementation of Different Protocols in the Alt-RAMEC Protocol
To the best of our knowledge, there is no study to date that indi-
cates that AIt-RAMEC is a disadvantage or has a negative effect
on tooth roots, alveolar bones, and periodontal tissues. RME has
been the only method reported to promote root resorption in
teeth as supported by some studies (25). It is important to de-
termine the protocol that can provide the most effective pro-
traction as soon as possible due to the risk of creating a jiggling
effect (26), which occurs in recurring weeks with the Alt-RAMEC
protocol.

There are a limited number of studies comparing different
Alt-RAMEC protocols. Celikoglu et al. (27) examined skeletal and
dentoalveolar changes after the 5-week and 9-week Alt-RAMEC
protocols. The study has shown that the effects of the two pro-
tocols are similar.
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Figure 3. a, b. The configuration of a double-hinged rapid maxillary expander (12)

Effect of Screw Type on Protocol

When the Alt-RAMEC protocol was first introduced, it was ap-
plied with a double-hinged hyrax screw (Figure 3) as developed
by Liou. In the studies conducted in the following years, this
protocol was successfully applied with standard hyrax screws.
However, to our knowledge, no study has investigated the ef-
fect of screw type on protocol or craniofacial and dentoalveolar
construction.

However, in the study by Maino et al. (28) in 2018 with a differ-
ent application, the hyrax screw was applied together with the
hybrid anchorage. After applying 4 months of face masks, it was
reported that dental effects were minimal.

Influence of the Alt-RAMEC protocol on the airway

Yilmaz et al. (29) evaluated airway measurements using cone
beam computed tomography (CBCT) after 9 weeks of Alt-RA-
MEC protocol in an airway study. They reported that the A point
moves forward, and that the upper airway and the nasal width
increase.

Celikoglu et al. (30) examined the effect of maxillary protraction
on the airway after different Alt-RAMEC protocols and reported
that the effects of different protocols are similar.

In 2018, a study investigating the effect of the Alt-RAMEC proto-
col on the airway was also conducted using CBCT. The research-
ers compared individuals treated with RME and the Alt-RAMEC
protocol in the study. They concluded in their study that the in-
crease in nasal volume and nasopharyngeal volume was similar
in both groups (31).

Long-term Results

The number of studies reporting the long-term results of the
Alt-RAMEC protocol is rather limited. Although there are sever-
al studies on individuals with Class Ill malocclusion treated with
maxillary protraction, to the best of our knowledge, there is no
study that includes long-term results. The long-term studies per-
formed on individuals with cleft lip and palate are both retro-
spective and relatively limited.

In 2018, 26 individuals with unilateral cleft lip and palate who
had undergone the Alt-RAMEC protocol were subjected to 5-10-
year long-term follow-ups. As a result of the present study, it was
reported that long-term results were stabilized when applied
at the best time by providing sufficient protraction with a dou-
ble-hinged expander (32).

CONCLUSION

Based on the literature review, the following conclusions were

made:

«  The application of the Alt-RAMEC protocol before maxillary
protraction is an effective method for early treatment of pa-
tients with Class Ill malocclusion.

« Inmost of the studies, the Alt-RAMEC protocol appears to be
more effective than RME.

«  Further long-term studies on the Alt-RAMEC protocol are
needed.
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