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CASEREPORT

Treatment in 41 Days Using a Customized
Passive Self-Ligation System and the

“Surgery First” Approach

JUAN FERNANDO ARISTIZABAL, DDS, MSc

he orthognathic “surgery first”
approach introduced by Naga-
saka and colleagues' to correct
skeletal dysplasias without pre-
surgical orthodontic preparation has
gained popularity in recent years.
This method offers several advan-
tages: the profile shows an immedi-
ate improvement without the need
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for decompensation, the functional
orthognathic balance is restored
early in treatment, and the regional
acceleratory phenomenon (RAP)
can potentially shorten treatment.'”

Recent developments in three-dimensional
technology have provided new options for more
precise planning of interocclusal relationships and
jaw movements. Cone-beam computed tomogra-
phy can now be used to plan orthognathic surgery,
and surgical splints can be fabricated with com-
puter-aided design/computer-aided manufacturing
(CAD/CAM) programs.® Such a protocol elimi-
nates dental impressions, simplifies the laboratory
process, and reduces patient exposure to ionizing
radiation.’!! Custom digital design and manufac-
turing of bracket systems can also improve treat-
ment efficiency.”#:12

This report describes the integration of the
Insignia* custom self-ligating bracket system with
3D virtual surgical planning and digitally manu-
factured surgical splints in a “surgery first” ap-
proach that can dramatically reduce treatment time.

*Trademark of Ormco Corporation, Orange, CA; www.ormco.com.
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Fig. 1 21-year-old male patient with
mild Class Ill malocclusion, minor
crowding, long lower face, and man-
dibular macrognathism before treat-
ment (continued on next page).
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Fig. 1 (cont.) 21-year-old male patient with mild Class Ill malocclusion, mi-
nor crowding, long lower face, and mandibular macrognathism before treat-

ment.

Diagnosis and Treatment Plan

A 21-year-old male requested an enhanced
chin projection to improve his occlusal relationship
and facial esthetics (Fig. 1). The patient had a
straight profile with excessive lower facial height,
a dental Class III malocclusion, minor crowding
in both arches, edge-to-edge incisor relationships,
and slightly proclined upper and lower incisors.
Radiographic analysis indicated a mild skeletal
Class III pattern and mandibular macrognathism.
The panoramic radiograph showed adequate root
integrity and anatomical symmetry.

Three treatment alternatives were presented.
Orthodontic camouflage, suitable for patients with
mild to moderate skeletal Class III malocclusions
and acceptable facial esthetics, could improve the
occlusal function in this case.!*!* Orthodontic
treatment prior to maxillary advancement surgery
and a vertical reduction mentoplasty would offer
the advantage of moving the teeth into their ideal
positions respective to the bones before surgery,
but would also take more time.'>'¢ The third option
was to use a “surgery first” procedure without pre-
surgical orthodontics.

Because of the reported advantages of the
“surgery first” approach and the patient’s expecta-
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tions of immediate facial esthetic improvement and
optimal functional occlusal results, we chose this
alternative.’ It would avoid any worsening of fa-
cial esthetics from presurgical decompensation,
and it would shorten treatment because of the ac-
tivation of the RAP by surgery.

Treatment Progress

The surgeon decided to perform the correc-
tion in the maxilla because the midfacial soft-
tissue hypoplasia, combined with the adequate dis-
tance between the throat and menton, contra-
indicated a mandibular setback. A 4mm maxillary
advancement was planned by simulating the oste-
otomies in 3D using ProPlan CMF** software
(Fig. 2). An intermediate splint and a guide tem-
plate for the mentoplasty were designed digitally
and fabricated on a Fortus 250mc*** printer. After
polyvinyl siloxane impressions were taken and the
photographic and radiographic records and pref-
erences were loaded in the Approver Interfacef

**Registered trademark of Materialise, Plymouth, MI; www.
materialise.com.

##*Trademark of Stratasys Ltd., Eden Prairie, MN; www.stratasys.
com.

FO0rmco Corporation, Orange, CA; www.ormco.com.
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software, the Insignia passive self-ligating brackets
were designed (Fig. 3).

The brackets were placed one week before
surgery without any archwires.?* To avoid inter-
fering with the operating procedure or producing
any tooth movement before the intermediate splint
was placed during surgery, the initial .014" Copper
NiTit wires were placed in both arches immedi-
ately before the patient was intubated. Installation
of the first superelastic wires in the operating room
takes advantage of the RAP from the beginning of
treatment and promotes gentle tooth movements
rather than heavy occlusal contacts after surgery.

During the maxillary advancement, the max-
illa was rigidly fixed in place with the intermediate
splint (Fig. 4). A Smm anterior vertical reduction
mentoplasty was then performed using the surgical
template. Instead of a final splint, the patient was
stabilized with short intermaxillary elastics (¥i6",
3.50z) with Class III force vectors.

174

Fig. 2 A. Virtual surgical plan for maxillary advance-
ment. B. Stereolithographic model of intermediate
splint. C. Design of guide template for mentoplasty.

Because of the minor crowding and the RAP
response, the archwires could be changed every 11
days: .014" x .025" Copper NiTi wires were placed
11 days after surgery, followed by .018" x .025"
Copper NiTi and .019" x .025" TMA* finishing
wires (Fig. 5).

Treatment Results

The brackets were removed after only 41
days of orthodontic treatment, with a marked im-
provement in the vertical facial relationship and
the occlusion (Fig. 6). Final photographs showed
minor inflammation. Excellent stability was ob-
served 24 months after treatment (Fig. 7).

*Trademark of Ormco Corporation, Orange, CA; www.ormco.com.
#Registered trademark of Ormco Corporation, Orange, CA; www.
ormco.com.
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Fig. 4 A.Intermediate splint in position during maxillary advancement surgery. B. Digitally designed and fabricated

template in position for mentoplasty.

Fig. 5 Final .019" x .025" TMA* archwire in place.

Discussion

In a case of skeletal dysplasia, the “surgery-
first” approach can improve treatment efficiency,
providing greater patient and orthodontist satis-
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faction within a short period of time.3#617.18 In
addition, “surgery first” treatment can now be
planned with digital technology that allows the
patient to see an immediate improvement in facial
esthetics.
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Fig. 6 Patient after 41 days of treatment.
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Fig. 7 A. Patient 24 months after |g
treatment (continued on next page).
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Fig. 7 (cont.) B. Superimposition of
pretreatment (black), post-treatment
(blue), and 24-month follow-up (red)
cephalometric tracings.

Uribe and colleagues reported a median
treatment duration of 9.6 months with a “surgery
first” approach.!® The shortest published treatment
times for postsurgical orthodontics have been four
months in a Class III patient with open bite and
crowding!® and four and a half months in a patient
with unilateral hyperplasia.?® Most authors have
reported completion of treatment in six months to
one year.)>420-24 To our knowledge, our patient’s
total treatment time of 41 days is the shortest on
record for a surgical-orthodontic case. These rap-
id results can be explained by a combination of
digital diagnostic planning, customized appliances,
and the RAP.

Advances in technology have led to the de-
velopment of such systems as Insignia and Sure-
SmilefT for designing customized brackets and
wires.? In the Insignia protocol, the occlusion and
final alignment are created virtually with the in-
teractive software, and the custom brackets and
wires are made through reverse engineering with
a CAD/CAM program. The brackets are then
transferred to the patient for indirect bonding with
conventional orthodontic adhesives.?® Reports have
suggested that mean treatment times may be as
much as eight months shorter with Insignia than
with conventional fixed appliances.?6-28

fiRegistered trademark of OraMetrix, Inc., Richardson, TX; www.
suresmile.com.
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