SURGICALLY ASSISTED RAPID
MAXILLARY EXPANSION COMBINED
WITH MAXILLARY PROTRACTION

IN AN ADULT: A PATIENT REPORT

The aim of this article is to discuss an alternative treatment for adult
patients who have a dental or skeletal Class Il relationship. A 20-year-
old woman presented with a dental and skeletal Class Il relationship
and a transverse maxillary deficiency. Surgically assisted rapid maxil-
lary expansion was followed by maxillary protraction with a face
mask and orthodontic treatment with standard edgewise technique.
At the end of treatment, a Class | molar and canine relationship was
attained with an adequate transverse intercuspation and improve-
ment of the patient’s facial profile. World J Orthod 2009;10:334-344.
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he treatment of a skeletal Class llI
Trelationship in a young (growing)
patient can consist of rapid maxillary
expansion (RME) and maxillary protrac-
tion with a face mask because RME dis-
articulates the sutures and allows
orthopedic changes.?™19 Because this
approach is not promising in adults,
camouflage or orthognathic surgery are
options, depending on the severity of the
anteroposterior discrepancy and the
patient’s preference.

When the sagittal discrepancy between
maxilla and mandible is not severe, a sat-
isfactory facial profile and a correct dental
relation with camouflage treatment can
be achieved. This approach often includes
protrusion of the maxillary and retrusion
of the mandibular anterior teeth or extrac-
tion of mandibular premolars.2°-22 |f the
skeletal discrepancy is severe, the only
way to achieve a proper sagittal relation-
ship is orthognathic surgery, in addition to
maxillary advancement or mandibular set-
back (or a combination of the two).23

Many adult patients exhibiting a
skeletal Class lll relationship also pre-
sent a transverse maxillary deficiency. In
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this situation, a surgically assisted rapid
maxillary expansion (SARME) with a total
Le Fort | osteotomy is the therapy of
choice. If, at the same time, the sagittal
skeletal and dentoalveolar relationships
are not severe, SARME can be combined
with maxillary protraction by a face
mask, as one would use in a growing
patient. Similar procedures are de-
scribed in the literature.3:24-26

This case report describes a 20-year-
old woman who sought orthodontic
treatment at the School of Dentistry at
Pontifical Catholic University of Rio
Grande do Sul, Brazil. The patient’s chief
complaint was the unesthetic position of
her maxillary right canine and facial
esthetics.

DIAGNOSIS

Facial analysis showed a mandibular
deviation to the right and an increased
lower facial third (Figs 1a to 1c). The
patient’s facial profile was concave with
retrusive lips. Her smile was unesthetic
due to 6.5-mm crowding in the maxillary
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Fig 1 (a to ¢) Initial facial photographs
showing a concave profile with retru-
sive lips, a mandibular deviation to the
right, and an increased lower facial
third. (d to h) Initial intraoral pho-
tographs showing 6.5 mm of crowding
in the maxillary and 3 mm of crowding
in the mandibular arch, a Class Ill molar
relationship, an edge-to-edge incisor
relationship, a maxillary transverse defi-
ciency, a posterior crossbite, an open
bite between the lateral incisors and the
premolars on both sides, and a devia-
tion of the maxillary midline to the right.
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arch, a deviation of the maxillary midline
to the right, a maxillary transverse defi-
ciency, and a posterior crossbite (Figs 1d
to 1h). Crowding in the mandibular arch
amounted to 3 mm. Further, she had a
Class Il molar relationship, an edge-to-
edge incisor relationship, and an open
bite between the lateral incisors and pre-
molars on both sides.

Pretreatment panoramic radiographs
revealed that the third molars were pre-
sent partially with cystic extensions of
their pericoronal space; further, a fourth
molar was detected on the maxillary left
side (Fig 2a). The respective measure-
ments for the lateral cephalogram (Fig
2b) are in Table 1. On the frontal cephalo-
gram, the deviation of the mandible to
the right became evident as there was an
insinuation of the maxillary transverse
deficiency (Fig 2c).
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Fig 2a Initial panoramic radiograph.
All third molars are present, partially
with cystic extensions of their pericoro-
nal space; further, a fourth molar is visi-
ble on the makxillary left side.

Fig 2b Initial lateral cephalogram.

Fig 2c¢ Initial frontal cephalogram
showing a deviation of the mandible to
the right and hinting at a transverse

TREATMENT OBJECTIVES

The treatment objectives were to align all
teeth, establish a normal overbite and
overjet, attain a stable occlusion, correct
the posterior crossbite, match the dental
midlines to each other and the facial mid-
line, and improve the patient’s facial and
dental appearance.

TREATMENT OPTIONS

Three treatment options were consid-
ered. The first called for extraction of all
second premolars with the intent of elimi-
nating the crowding without much retru-
sion of the incisors, avoiding a flattening
of the facial profile. However, as the
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patient had a straight to concave profile,
this option would have compromised her
facial esthetics even further and was
consequently rejected.

The second option was a slow expan-
sion of the maxilla and interproximal
enamel reduction (IPR) to align all teeth
in both arches. This option was also dis-
regarded because of the patient’s chief
complaint of facial esthetics and the risk
of increasing the maxillary posterior teeth
recession via expansion.

Based on the patient’s concern about
esthetics, SARME followed by maxillary
protraction with a face mask and IPR of
the mandibular posterior teeth, as well as
protrusion of the maxillary and mandibu-
lar incisors, was the optimal option.
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Fig 3 Extra- and intraoral views at the
beginning of treatment, starting with
leveling and aligning in the mandibular
arch followed by insertion of a Hyrax
appliance, which was cemented on the
maxillary first premolars and first

molars.
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TREATMENT INITIATION

Treatment started in the mandibular arch
with IPR, leveling and aligning with a
slight protrusion of the incisors, and
uprighting the lingually tipped posterior
teeth to allow a larger expansion of the
maxillary arch. Subsequently, a Hyrax
appliance was cemented to the first pre-
molars and first molars and the patient
underwent surgery (Fig 3). After a week,
the Hyrax appliance was activated twice
daily. One week later, the first effects of

the orthopedic expansion were observed
and face mask protraction was initiated.
Elastics producing a force of 350 cN per
side and running at a 15-degree angle
downward to the palatal plane were
applied 14 hours per day. The Hyrax appli-
ance was activated for 3 weeks, until
there was a transverse overcorrection.
Figure 4 depicts the patient after expan-
sion with an 11-mm diastema, revealing a
considerable improvement in the volume
of the middle face; the respective radi-
ographs are shown in Fig 5.
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Fig 4 Extra- and intraoral views after
3 weeks of expansion with an 11-mm
diastema; a considerable improvement in
the volume of the middle face is visible.

Fig 5 Panoramic radiograph and lat-
eral and frontal cephalogram taken at
the same time as photographs in Fig 4.
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Fig 6 (a to c¢) Extraoral view after
3.5 months of maxillary protraction,
considerably improved facial esthetics
due to the increased volume in the mid-
dle facial third, and an increased con-
vexity in facial profile. (d to h) Intraoral
view with a reduced diastema and
improved sagittal relationship between
maxilla and mandible.

TREATMENT PROGRESS

After 3.5 months of maxillary protraction,
the facial esthetics had improved consid-
erably due to an increased volume in the
middle facial third and an increased con-
vexity in the facial profile (Figs 6a to 6c¢).
Intraorally, the diastema was reduced,
and the sagittal relation between the two
arches improved (Figs 6d to 6g).
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After 6 months of retention, a trans-
palatal arch replaced the Hyrax expander
and brackets were attached to all maxil-
lary teeth (with the exception of maxillary
right lateral incisor and canine) (Fig 7).
The facial aspect was similar to the previ-
ous appearance. The molars and the left
canine presented a Class | relationship
with a good intercuspation of most poste-
rior teeth, both midlines coincided, and
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Fig 7 Extraoral and intraoral views
after 6 months of retention; a trans-
palatal arch substituted the Hyrax
expander, all maxillary teeth except the
maxillary right lateral incisor and canine
received brackets, and an open-coil
spring was placed between the central
incisor and first premolar to create
space to align the two teeth.

there was adequate overjet and overbite.
An open-coil spring was positioned
between the maxillary right central incisor
and first premolar to create space. Soon
after, the lateral incisor was included into
the appliance, whereas the canine was
slowly drawn toward the archwire so as to
avoid a gingival recession.
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Fig 8 (a to c) Extraoral view at the
end of treatment. Improved profile con-
vexity is visible. (d to h) Intraoral view
at the end of treatment showing good
transverse relationship between both
arches, normal overbite and overjet, and
a Class | molar and canine relationship.

RESULTS

At the end of treatment, the profile
convexity was improved (Figs 8a to 8c).
Intraorally, there was a good transverse
relationship between the arches, a nor-
mal overbite and overjet, and a Class |
molar and canine relationship (Figs 8d to
8h). The final panoramic radiograph

shows no root resorption but good root
parallelism (Fig 9a). The final cephalo-
grams and the superimposition are
depicted in Figs 9b and 9c; the respec-
tive measurements are listed in Table 1.
The frontal cephalogram reveals an ade-
quate transverse relationship between
maxilla and mandible (Fig 9d).
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Table 1 Results of cephalometric analysis before, during, and at the end

Fig 9 (a) Final panoramic radiograph
revealing no root resorption and good
root parallelism. (b and ¢) Final lateral
cephalogram and superimposition of
tracings from the initial (solid line) and
final (dotted line) cephalogram. (d) Final
frontal cephalogram revealing an ade-
quate transverse relationship between
maxilla and mandible.

of treatment
Norm Pretreatment Postexpansion Posttreatment
SNA (degrees) 82 76 75 75
SNB (degrees) 80 76 76 75
ANB (degrees) 2 0 -1 0
SN-GoGn (degrees) 32 39 40 40
U1-NA (degrees) 22 18 22 26
U1-NA (mm) 4 7 910 9
L1-NB (degrees) 25 22 32 23
L1-NB (mm) 4 4 6 6
U1-L1 (degrees) 131 140 128 134
IMPA (degrees) 93 85 92 87
FMA (degrees) 25 29 28 27
FMIA (degrees) 62 66 60 66
I 342
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DISCUSSION

A Class lll malocclusion may be charac-
terized by maxillary retrognathism, pre-
sent in about 60% of the affected
patients; mandibular prognathism, found
in 20%; or a combination of the
two0.246-911 | patients who have exces-
sive mandibular length, the prognosis in
growing individuals is especially unfavor-
able because it is very difficult to foresee
and control mandibular growth. However,
with maxillary retrognathism, the progno-
sis in growing patients is quite favorable
because excellent stable results can be
obtained with RME followed by protrac-
tion with a face mask.26-911,1216,27

In patients with primary or mixed den-
titions, RME promotes the disarticulation
of the sutures around the maxillary
region and an intensification of cellular
activity.161519 However, in adult patients,
suture release is no longer possible and
protraction also becomes unviable.

In such a situation, it is difficult to
determine whether camouflage is still
indicated or if orthognathic surgery is
preferable. The patient presented here
was in this borderline range because she
had a Class lll molar/canine relationship
and a concave facial profile. According to
the Wits appraisal, she was skeletally
Class lll, though the Steiner analysis indi-
cated a Class | relationship. Most of her
findings spoke in favor of orthognathic
surgery. On the other hand, this patient
also had a transverse makxillary defi-
ciency, which required an expansion. In
adults, such an expansion usually
requires a total Le Fort | osteotomy by
which the entire maxilla is released to
make protraction with a face mask possi-
ble. However, in this patient, an antero-
posterior change of the maxillary region
was not evident. The esthetic improve-
ment of the profile had to be attributed to
the protrusion and extrusion of the maxil-
lary anterior teeth as to a general protrac-
tion of the maxillary dentition. A long
period of retention was necessary to
avoid relapse.

The results obtained in this individual
prove that in situations with minor dental
and skeletal discrepancies but transverse
and anteroposterior maxillary deficiencies,

SARME and maxillary dentoalveolar pro-
traction is a viable treatment alternative.
This allows dissolving the existing crowd-
ing, avoiding extractions, correcting cross-
bites, and improving facial appearance.

CONCLUSION

In patients with a mild Class lll discrep-
ancy, camouflage treatment with only
maxillary osteotomy and protraction is
feasible. The accomplished results are
esthetically and functionally satisfying
and also help to prevent extractions and
orthognathic surgery.
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