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Stability of surgically assisted rapid palatal
expansion with and without retention analyzed
by 3-dimensional imaging

Gabriela Pereira Ribeiro Prado,? Fabianne Furtado,? Antonio Carlos Aloise,® Joao Pedro Rocha Bil6,¢
Lydia Masako Ferreira,” and Max Domingues Pereira®
Sao Paulo, Brazil

Introduction: Surgically assisted rapid palatal expansion (SARPE) is the procedure of choice for treatment of
adults with transverse maxillary deficiency greater than 7 mm. There is no consensus about the dentoskeletal
effect of an orthodontic retainer on the outcome of SARPE. Our objective was to assess the effectiveness of
an orthodontic retainer on dentoskeletal stability. Methods: Ninety digitized dental casts of 30 adults undergoing
SARPE were divided into 2 groups—no retention (n = 15) and retention (n = 15)—and assessed. The dental
casts were obtained at 3 checkpoints: (1) 7 days on average before SARPE (preoperatively), (2) 4 months after
expansion, and (3) 10 months after expansion was completed. The retention patients received a transpalatal
arch just after expander removal, at checkpoint 2. The transpalatal arch was kept for 10 months after completion
of the expansion (checkpoint 3 and end of the study). The dental casts were scanned with a Vivid 9i 3D laser
scanner (Konica Minolta, Wayne, NJ). The distances measured were premolar and molar intercusp distances,
premolar and molar intercervical distances, premolar and molar inter-WALA (Will Andrews and Lawrence An-
drews) ridge distances, and palate height at the maxillary first molar. Results: The planned maxillary expansion
was within the expected amount (P <0.05). Palatal height at the 4-month checkpoint decreased by 0.79 mm
(4.38%) (P <0.001) and again at the 10-month checkpoint by 0.38 mm (0.98%) (P >0.05) but not
significantly in both groups. The premolar intercusp distance had a relapse at checkpoint 3 of 1.84 mm
(7.18%) (P <0.001) in the no-retention group. Both groups had average relapses of 0.95 mm in the premolar
intercervical distances, of 0.88 mm in the premolar inter-WALA ridge distances, of 1.04 mm in the molar
intercusp distances, of 0.74 mm in the molar intercervical distances, and of 0.84 mm in the molar inter-WALA
ridge distances (P <0.05) at checkpoint 3. Conclusions: The analysis of relapse in both groups suggests
that the use of a transpalatal arch as a retaining device does not improve dento-osseous stability. (Am J
Orthod Dentofacial Orthop 2014;145:610-6)

urgically assisted rapid palatal expansion orthopedic procedure in which areas resisting expan-

(SARPE) is the treatment of choice to correct
transverse maxillary deficiencies greater than 7
mm in skeletally mature patients. SARPE is an
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sion are surgically released by osteotomy, and an
expander is activated after surgery until the desired
amount of expansion is achieved.'

The surgical results are thought to be maintained us-
ing fixed or removable retainers, which would ensure the
dimensional stability of SARPE.” To date, there is no
consensus regarding the time allowed for effective
bone healing before removing the expansion device,
the time to begin orthodontic treatment, and the effec-
tiveness of a transpalatal arch (orthodontic retainer) to
guarantee the skeletal expansion with SARPE.”®

The outcome of SARPE can be assessed indirectly by
studying radiographs or tomographs, or directly by
analyzing dental casts. Radiographs are not expensive,
but superimpositions of cranial bone structures and
dental units compromise precise measurements. Tomo-
graphic imaging provides a much better visualization
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but involves high costs and might not be readily available
in some countries. Using plaster models to assess the
outcome of maxillary dental arch expansion combines
low cost, simplicity, and accuracy. Recent advances in
technology and computer science have made the accu-
rate digitization of objects available. This enhances the
dimensional assessment of dental casts and, most impor-
tantly, saves the space formerly used to store models.” "’

Object digitization by laser scanning is simple and fast.
Studies have shown that this technology produces mea-
surements that are as reliable as those taken directly on
the dental models.”” Therefore, in this study, we aimed
to assess the effectiveness of an orthodontic retainer as a
means of guaranteeing dentoskeletal stability after SARPE.

MATERIAL AND METHODS

This research was approved by the research ethics
committee of the Federal University of Sao Paulo in
Brazil (clinical trials number, NCTO1770782; #0949/
09). All participants signed an informed consent form.

After sample size calculation, the images of 90 digi-
tized plaster casts from 30 patients who had SARPE at
the Cranio-maxillofacial Surgery Outpatient Clinic of
the Division of Plastic Surgery were assessed.

Based on a 5-participant sample from the 2 treat-
ment groups and the 2 main measurements of inter-
est—the molar and premolar WALA (Will Andrews and
Lawrence Andrews) ridge distance—the relapse variation
was less than 0.5 mm in both groups (SD, <0.5 mm).
Assuming that the nondifference in relapse between
the participants who used or did not use retainers was
not greater than 1 mm, with 80% power and a 95%
confidence interval, we calculated the number of partic-
ipants at 4 per group. Nevertheless, to detect even
smaller differences in relapse between the 2 groups, 15
participants were included in each group.

Adults with a bilateral crossbite and a transverse
maxillary deficiency greater than 5 mm were included
in the study. Patients with previous maxillary surgery,
congenital craniofacial deformities, or a unilateral trans-
verse maxillary deficiency were excluded.

The sample was randomized with 10-patient blocksin 2
groups. The group without retention comprised 15 pa-
tients—8 men (53.3%), 7 women (46.7%); average age,
26.3 years (SD, 5.3 years)—and none was prescribed any
type of retention after removal of the expander. The group
with retention also comprised 15 patients—10 men
(66.7%), 5 women (33.3%); average age, 25.3 years (SD,
6.0 years)—and they received transpalatal arch fixed
retainers.

On average, approximately 1 week before surgery, the
same orthodontist (G.P.R.P.) placed modified hyrax-like
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Fig 1. Transpalatal arch and extension arm.

devices (A2620-12; Leone, Florence, Italy) in all partici-
pants. The devices were made by the same laboratory
technician. Initial plaster casting was performed before
expander cementation (preoperatively) using type 1V
plaster.

Surgery was performed in all 30 participants by the
same surgeon (M.D.P.), who used the subtotal LeFort 1
technique, with separation of the pterygomaxillary fissure.'
The operation was performed under general anesthesia
with orotracheal intubation. After the osteotomies, the
expander screw was activated to 1.6 mm intraoperatively
until a small diastema was observed between the maxillary
central incisors. The incision was sutured in 2 layers.

On postoperative day 4, the expander screw activation
protocol was initiated, rotating a quarter turn (0.2 mm)
twice per day. After achieving the intended expansion
of the maxilla width, the expansion screw was blocked,
and the hyrax appliance was left in place for 4 months.

After this 4-month period, the hyrax appliance was
removed, and a second plaster casting was performed
for all patients. Whereas the patients in the retention
group received a transpalatal arch (Fig 1) for orthodontic
retention, those in the no-retention group received no
orthodontic device.

The transpalatal arches in the retention patients were
made with a 1.2-mm-diameter stainless steel wire
and had welded bands for fixation onto the maxillary first
molars. The transpalatal arch’s extension arms reached
the first premolars. Both groups resumed their routine
activities for 6 months. Then they were contacted to
have the transpalatal arches removed (retention patients)
and to have a third plaster model cast (all patients).

The digitized plaster casts captured by a surface laser
scanner (Vivid 9i; Minolta, Wayne, NJ) connected to a
computer (Vaio model PCG-81311X; Sony, Tokyo,
Japan) were stored for reading and elaboration of a
polygon representing a virtual copy of the original plas-
ter cast; this procedure was performed using software
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