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lass Il malocclusions are characterized by anteroposterior dental dis-
crepancies, with or without a skeletal component. The facial aspect is
usually compromised, and it is precisely this factor that most often

motivates a patient to seek treatment.’

Treatment of a Class III skeletal discrepancy
in adolescence or adulthood often involves ortho-
gnathic surgery or compensatory orthodontic ther-
apy that may include extractions, depending on the
severity of bone discrepancy as well as on patient
expectations and cooperation.> Although many
patients decline surgery, recent technological ad-
vances in the use of thermoactivated and super-
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elastic wires and skeletal anchorage have enabled
simpler compensatory orthodontic treatment with-
out extractions.>*

One example of such treatment is mandibular
arch retraction supported by temporary micro-
screws, which has proven effective in treating
Class III malocclusions with predictable force ap-
plication.>® When more significant tooth move-
ments are permitted by the patient’s bone anatomy,
the profile can be significantly improved, even by
conservative orthodontic treatment that has little
effect on the face.? Superelastic archwires in
low-friction appliances can resolve dental crowd-
ing by means of relatively low forces (under favor-
able periodontal and dental conditions). Several
authors have shown that the arch perimeter can be
increased, when indicated, to assist with leveling
and alignment through buccal expansion.”8 With
careful diagnosis, this protocol can simplify treat-
ment and reduce the risks involved in the complete
correction of anteroposterior bone discrepancies,’?
as the following case demonstrates.
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Diagnosis and Treatment Planning

A 15-year-old female with the chief com-
plaints of an anterior crossbite and crowding was
referred for orthodontic treatment. The patient had
a Class III dental relationship, an anterior crossbite,
ectopic canines, and a buccal crossbite on the left
side (Fig. 1). She exhibited a symmetrical face with
a dolichofacial tendency and a concave profile with
a strong chin projection. Intraoral examination
found a negative overjet, a 4mm overbite, and edge-
to-edge Class III molar relationships on both sides.
The maxillary and mandibular arches displayed
severe crowding (-13mm and —10mm, respective-
ly) with a flat curve of Spee. The maxillary dental
midline was coincident with the facial midline, but
the mandibular dental midline was deviated Imm
to the left.

The patient had no TMD symptoms, includ-
ing pain, restricted jaw movement, or joint noise.
A functional shift caused by the anterior and pos-
terior crossbites was detected when her mandible
was guided into centric relation. The anterior
crossbite persisted even in centric relation, al-
though the incisors did reach an almost edge-to-
edge position.

The panoramic radiograph showed the pres-
ence of all teeth except the upper third molars. A
hand-and-wrist x-ray indicated that the patient was
in her final stage of growth, with fusion of the
epiphysis and metaphysis of the radius almost com-
pleted.” Cephalometric analysis (Table 1) con-
firmed a skeletal Class III pattern (ANB = .37°,
Wits appraisal = 0mm) with protrusive jaws (SNA
= 83.94°, SNB = 83.57°) and a hyperdivergent
growth pattern (SN-MP = 41.12°). The maxillary
incisors were proclined (UIl-NA =25.05°), as were
the mandibular incisors (IMPA = 85.71°).

Treatment objectives were to correct the an-
terior and posterior crossbites, thus reducing the
facial concavity and eliminating the functional
shift; establish Class I molar and canine relation-
ships; obtain a normal overjet and overbite; relieve
the upper and lower crowding; and improve facial
and dental esthetics by establishing a harmonious
smile and a stable occlusal relationship.

*Trademark of 3M, Monrovia, CA; www.3M.com.
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The first treatment option called for ortho-
gnathic surgery to set back the mandible with the
possibility of maxillary protraction, followed by
fixed appliances. This approach would allow cor-
rection of the skeletal discrepancy, optimization of
facial and dental esthetics, and establishment of an
ideal occlusion. A second option involved ortho-
dontic treatment with premolar extractions and
intermaxillary elastics, which could help camou-
flage some skeletal and dental aspects of the mal-
occlusion, partially improving esthetics and
achieving a functional occlusion.

The patient declined orthognathic surgery.
Extraction of the lower first premolars to correct
the negative overjet was contraindicated by the left
buccal crossbite and narrow mandible. Maxillary
extractions for correction of crowding without cor-
responding extractions in the mandibular arch
would worsen the discrepancy. Therefore, we de-
cided to treat the patient with nonextraction ortho-
dontic therapy, supported by skeletal anchorage and
dentoalveolar expansion, using the Biofunctional
technique to overcome the anticipated side effects.

Treatment Progress

The lower third molars were extracted to al-
low mandibular posterior retraction. Upper MBT*-
prescription passive self-ligating brackets were
bonded, with the incisor brackets inverted to add
buccal root torque. A light-cured acrylic bite ramp
was placed over the lower incisors to allow the
upper incisors to move buccally and thus correct
the anterior crossbite (Fig. 2). The patient was
asked to wear light Class III intermaxillary elastics
to complement the anteroposterior correctional
movement and criss-cross intermaxillary elastics
to correct the left transverse relationship.

During leveling and alignment, the maxillary
anterior teeth were moved buccally, supported by
the canines, which were incorporated in the setup
from the beginning, and by archwire stops placed
mesial to the first-molar tubes. An omega loop was
added mesial to the molar tubes to prevent wire
slippage and help push the anterior teeth forward.!
One week after the start of leveling and alignment,
the mandibular arch was bonded with the same
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appliance (Fig. 3). The archwire sequence in both
arches included .014", .018", .014" x .025", and
018" x .025" nickel titanium.

After 14 months of treatment, 8mm x 2mm
x 1.5mm extra-alveolar mini-implants were insert-
ed into the right and left external oblique ridges,
parallel to the long axes of the molars. Mandibular
anterior retraction was initiated with the .014" x
025" nickel titanium archwire, using traction from
elastomeric chains anchored to the microscrews.

After 19 months of treatment, a positive over-
jet and Class I canine relationship had been ob-
tained. Finishing was carried out using .018" x
025" stainless steel archwires.

A lower 3-3 retainer was bonded, and a con-
tinuous upper Hawley appliance was delivered.
Total treatment time was 34 months.

Treatment Results

A Class I molar relationship was achieved,
while functional relationships were improved (Fig.
4). The enhanced soft-tissue harmony and esthetics
resulted in a noticeable improvement in the pa-
tient’s smile attractiveness. Her Class III mal-
occlusion was satisfactorily corrected, providing
good intercuspation and an adequate overjet and
overbite for both esthetics and function. Crowding
was eliminated by maxillary and mandibular
transverse expansion and maxillary anterior pro-
trusion, thus improving the patient’s facial esthet-
ics and profile.

In the mandibular arch, anterior retraction
was supported by the extra-alveolar mini-implants.
The direction of traction produced a 1.85° counter-
clockwise rotation of the occlusal plane, promoting
molar intrusion and incisor extrusion and thus re-
ducing the vertical dimension. This rotational
movement of the mandibular plane facilitated nor-
malization of the overbite and restoration of the
overjet, while the expected worsening of the an-
teroposterior relationship was counteracted by the
anterior retraction. The posterior crossbite in the
premolar region was corrected by patient collabo-
ration in the use of intermaxillary elastics.

One year after treatment, the results re-
mained stable (Fig. 5).
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Discussion

Compensatory orthodontic treatment of
Class III malocclusion is indicated when the jaw
discrepancy is mild to moderate and the face has
acceptable esthetics. Even in young adult patients
with more severe dental discrepancies, however,
the chances of success are now increasing, thanks
to the availability of skeletal anchorage for signif-
icant tooth movement.'!!?

The failure rate for mini-implants is relative-
ly low, affecting only 7% of patients.!" The sites
most commonly indicated for extra-alveolar micro-
screw insertion in the mandibular buccal shelf are
between the first and second molars'*-!> and at the
distobuccal-cusp level of the lower second mo-
lars.!17 In the present case, we chose to insert them
distal to the second molars due to a lack of bone
thickness between the first and second molars.
This anchorage allowed efficient retraction of the
entire mandibular arch and counterclockwise ro-
tation of the occlusal plane to correct the overjet
and overbite (Fig. 6). Because the direction of the
retraction force is above the center of resistance of
the basal bone, it produced molar intrusion simul-
taneously with the occlusal plane rotation.!'?.!8.19
The lower incisors maintained a negative inclina-
tion, respecting the limits of the alveolar bone in
the symphysis and establishing a functional and
esthetic relationship with the upper incisors.

In the maxillary arch, compensatory treat-
ment was accomplished primarily by maxillary
and mandibular dentoalveolar expansion from a
combination of superelastic wires and low-friction
brackets. This transverse expansion, which occurs
primarily through buccal tipping, was justified by
the initial dental positions and favorable bone con-
ditions. According to Maltagliati and colleagues,
the technique is well suited for cases of dento-
alveolar atresia, producing an average arch-space
gain of 3-3.5mm in the premolar region.” The use
of heat-activated wires to increase the transverse
dimensions of the dental arches is also supported
by the literature.’20-22

The buccal inclination of the upper incisors
was a concern in this patient, considering the im-
portant role played by the upper incisors in facial
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harmony and smile esthetics.?* Our compensatory
mechanics tended to increase the buccal inclina-
tion by tipping the crowns, thereby compromising
the smile arc and causing relative incisor intrusion.
In such a situation, lingual crown torque can be
added to the rectangular wire to promote buccal
root movement, or a negative torque prescription
can be used. Since no negative-torque brackets for
upper incisors are available on the market, we
bonded the incisor brackets in inverted positions
to apply lingual crown and buccal root torque (due
to the play between wire and slot), thus promoting
verticalization through greater root movement. We
chose this protocol, called Biofunctional mechan-
ics,?420 based on a well-known partial loss of clin-
ical expression of the torque prescription.?3
Superimposition of the pre- and post-treat-

TREATMENT OF A COMPLEX CLASS IlTUSING GONTEMPORARY MECHANICS

ment cephalometric tracings showed that the pre-
maxilla (point A) moved forward, as confirmed by
the difference between the initial (83.94°) and final
(86.63°) SNA angles (Table 1). The upper molars
were also displaced distally, probably as a side ef-
fect of alignment with superelastic wires. The in-
corporation of negative torque in the upper anteri-
or brackets may have promoted this advancement
of point A as a consequence of root movement,
with a potential compensatory remodeling of the
alveolar bone. The approximation of the roots to
the buccal cortical bone indicates the need for cau-
tion in such torque application. Studies are needed
to confirm the degree of alveolar remodeling
caused by bracket inversion in an alveolus affected
by a skeletal condition, where it could be used to
improve dental inclinations.

TABLE 1
CEPHALOMETRIC ANALYSIS

Pretreatment Post-Treatment 1 Year after Treatment
SN-GoMe 41.12° 41.29° 41.08°
SN-OP 12.16° 10.31° 11.43°
GoMe-0OP 28.96° 30.98° 27.11°
SNA 83.94° 86.63° 83.40°
SNB 83.57° 84.07° 81.47°
ANB 0.37° 2.56° 1.93°
Wits appraisal 0.00mm +2.50mm 0.00mm
UT-NA 25.05° 26.71° 29.35°
U1-NB 30.59° 28.01° 26.62°
FMA 27.78° 27.77° 27.99°
1-NP 10.83mm 10.77mm 10.8Tmm
IMPA 85.71° 82.66° 84.07°
ANB 0.37° 2.56° 1.93°
NAP 4.85° 8.97° 7.25°
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Fig. 1 15-year-old female patient with Class Ill dental relationship, anterior crossbite, ectopic canines, buccal
crossbite on left side, and concave profile before treatment (continued on next page).
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Fig. 1 (cont.) 15-year-old female patient with Class Ill dental relationship, anterior crossbite, ectopic canines,
buccal crossbite on left side, and concave profile before treatment.

Fig. 2 Light-cured acrylic bite ramp placed on lingual surfaces of lower incisors to help correct
anterior crossbhite.
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Fig. 4 A. Patient after 34 months of
treatment. B. Superimposition of
pre- and post-treatment cephalomet-

ric tracings. ﬁ
J o {
LR\

JCO/FEBRUARY 2022 220207



@2022 JCO, Inc. May not be distributed without permission. www.jco-online.com

TREATMENT OF A COMPLEX CLASS IlTUSING GONTEMPORARY MECHANICS

Fig. 5 Patient one year after treat-
ment.

Fig. 6 Rotational movement of occlusal plane from retraction
with skeletal anchorage and molar intrusion vector.*

*Reprinted with permission from Marassi, C. and Marassi, C.: Orthodontic
mini-implants assisting the anterior retraction phase, Dent. Press J. Orthod.
13:57-75,2008.
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