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open bite, treated with extraction of
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Abstract

Open bite is an anomaly with distinct characteristics which, in addition to involving

complex, multiple etiologic factors, entails aesthetic and functional consequences. Many

alternative approaches have been employed to treat open bite, including palatal crib,

orthopedic forces, occlusal adjustment, camouflage with or without extractions, mini-

implants or mini-plates, and orthognathic surgery. By determining accurate diagnosis

and etiology professionals can set the goals and ideal treatment plan for this malocclu-
sion. This report, describing the two stages treatment of Angle Class I malocclusion with
Class II skeletal pattern and anterior open bite, was presented to the Brazilian Board
of Orthodontics and Dentofacial Orthopedics (BBO), representative of category 2, as
partial fulfillment of the requirements for obtaining the title of BBO diplomate.
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INTRODUCTION

Patient was a 12-year-old Caucasian girl re-
ferred by a speech therapist for orthodontic
treatment and presented with a chief complaint
of “lack of contact between the anterior teeth
and altered position of canines.” During the in-
terview, she reported having had a pacifier suck-
ing habit until 5 years of age and having under-
gone adenotonsillectomy at age four. She was in
good general health, with no history of serious
illnesses or trauma.

DIAGNOSIS

Clinical examination revealed an increased low-
er face, lip incompetence, a slightly convex profile,
obtuse nasolabial angle and good cervical-mandib-
ular line (Fig 1).

Intraoral evaluation disclosed low risk for caries,
healthy gums, molars and canines in normal occlu-
sion, open bite that extended to the premolar region,
maxillary atresia, 6 mm overjet, 2 mm lower midline
deviation to the right side, and upper midline coin-
ciding with the mid-palatine raphe (Figs 1 and 2).

* Case report, category 2 - approved by the Brazilian Board of Orthodontics and Facial Orthopedics (BBO).
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From a functional standpoint, she exhibited mixed
breathing, predominantly oral, tongue thrusting and
adapted swallowing and speech.

Panoramic radiography showed all permanent
teeth, third molar crowns in formation, maxillary
primary second molars in exfoliation phase and
lower right second deciduous molar with ankylosis
(Fig 3). It was also noted that the patient was in the
stage of maximum pubertal growth spurt (Fig 4).

Cephalometric analysis was performed and re-
vealed that both the maxilla and mandible were re-
truded in relation to the skull base. She had a Class
Il skeletal pattern (ANB = 6°), predominance of
vertical growth (SN.GoGn = 43°), protruding up-
per and lower incisors (I-NA = 5.5 mm and 1-NB
= 6.0 mm), with decreased axial inclination (1.NA
=19.5° and 1.NB = 22.5°) (Fig 5 and Table 1).

Matsumoto MAN

TREATMENT GOALS (PHASE 1)

Initially, the goal was to eliminate the orofa-
cial myofunctional disorder (adapted swallowing
and speech), redirect facial growth by stimulat-
ing mandibular rotation in the counterclockwise
direction to counter a growth tendency noted in
the lower face and correct the anterior open bite.

TREATMENT PLAN (PHASE 1)

Planning for the first phase consisted in redi-
recting facial growth, correcting the Class II skel-
etal pattern and growth tendency in the lower
face, using a modified Thurow appliance. This
appliance was intended to prevent further verti-
cal alveolar growth and stimulate mandibular ro-
tation in the counterclockwise direction. The in-
stallation of a palatal crib was also planned, with

FIGURE 1 - Initial facial and intraoral photographs.
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FIGURE 4 - Initial hand and wrist X-ray.

FIGURE 5 - Initial lateral cephalogram (A) and
cephalometric tracing (B).
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referral of the patient to a speech therapist to
intercept the tongue thrusting habit. Addition-
ally, her lower right second deciduous molar was
extracted as it showed an abnormal root resorp-
tion pattern and ankylosis.

TREATMENT PROGRESS

A modified Thurow appliance was installed,
combined with a palatal crib from premolar to
premolar to control maxillary vertical growth
and prevent the tongue from being placed in
the anterior region. In addition, speech thera-
py was started to treat the orofacial myofunc-
tional disorder. The patient was followed up on
a monthly basis during the treatment period,
which lasted for twelve months.

The use of a modified Thurow appliance was dis-
continued when all permanent teeth had erupted.

Matsumoto MAN

The Class III molar relationship was evident due
to a distalization component in the Thurow ap-
pliance, and a slight posterior crossbite which ap-
peared over time.

RESULTS (PHASE 1)

After evaluating all models and radiographs
at the end of this phase it was found that the
proposed objectives had not been achieved since
the bite remained open and vertical growth was
not reduced (SN.GoGn rose from 43° to 44°,
Y-axis, from 65° to 68°, and FMA, from 33°
to 37.5°). This result was probably due to the
sharply vertical growth pattern displayed by the
patient. Overjet was reduced from 6 mm to 4
mm and a slight improvement was noted in the
Class II skeletal pattern, with ANB dropping
from 6° to 5.5° (Figs 6 — 10).

FIGURE 6 - Intermediate facial and intraoral photographs.
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FIGURE 7 - Intermediate models.
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FIGURE 8 - Intermediate panoramic (A) and periapical (B) radiographs.

FIGURE 9 - Intermediate hand and wrist X-ray.
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FIGURE 10 - Lateral cephalogram (A) and cephalometric tracing (B). Total (C) and partial (D) super-
impositions of initial (black) and intermediate (blue) cephalometric tracings.

TREATMENT GOALS (PHASE 2)

In the second phase, the goal was to correct
the mild crossbite that resulted from wearing the
modified Thurow appliance, control the clockwise
rotational tendency in the mandible and balance
the lower face, eliminating the orofacial myofunc-
tional disorder (adapted swallowing and speech)
to establish correct overbite and overjet, normal
molar and canine occlusion, correct the Class II
skeletal pattern, as well as align and level all the
teeth, thereby correcting the lower midline.

TREATMENT PLAN (PHASE 2)

At this treatment stage, correction of the slight
crossbite was planned by installing a Haas expand-
er. Mandibular growth control was achieved with
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an anterior vertical-pull chin cup, while speech
therapy was maintained to correct the orofacial
myofunctional disorder. Concurrently, fixed orth-
odontic appliances were set up on both arches to
perform corrective treatment with extraction of
the first upper and lower premolars.

TREATMENT PROGRESS

The anterior vertical-pull chin cup was installed
for night use, with an orthopedic force of 400 g on
each side, to redirect mandibular growth. Then a
Haas expander was cemented to correct the slight
crossbite, with 0.25 mm activation until overcorrec-
tion was achieved. A standard Edgewise fixed orth-
odontic appliance was set up (no torques or angula-
tions, slot 0.022x0.028-in), with bands cemented to
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the first upper and lower molars and brackets bond-
ed to the other teeth, except for the first upper and
lower premolars, which were extracted.

Alignment and leveling were performed as well
as torque correction using nickel-titanium 0.012-
in and 0.014-in wires, and stainless steel 0.016-in
to 0.020-in wires. From the moment that round
0.020-in wires began to be utilized, elastic chains
were inserted for closure of extraction spaces, with
anchorage loss. Next, stainless steel 0.019x 0.025-
in archwires were fabricated for incisor and canine
retraction, with posterior anchorage loss. At this
stage, intermaxillary elastics were used to improve
intercuspation and finishing. After completion and
verification that the main treatment goals had been
achieved, the fixed orthodontic appliance was re-
moved. A removable maxillary retainer was installed

with a wraparound-type archwire, in addition to a
fixed lingual canine-to-canine retainer made with
0.032-in stainless steel wire. The patient was in-
structed to wear the upper retainer 24/7 during the
first year, and at night during the second year. The
mandibular bonded retainer was kept indefinitely.

TREATMENT RESULTS

Crossbite correction was accomplished with
the Haas expander, and redirection of mandibu-
lar growth performed with anterior vertical-pull
chin cup. Upon orthodontic treatment comple-
tion, adequate improvement was achieved in lip
competence and facial profile (Fig 11). Occlusion
was deemed very satisfactory (Figs 11 and 12),
showing molars and canines in normal occlusion,
adequate overjet and overbite, good dental arch

FIGURE 11 - Final facial and intraoral photographs.
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FIGURE 12 - Final models.

FIGURE 13 - Final panoramic radiograph.
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FIGURE 14 - Final lateral cephalogram (A) and cephalometric tracing (B).
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FIGURE 15 - Total (A) and partial (B) superimpositions of initial (black) and final (red) cephalometric tracings.
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FIGURE 17 - Control models, two years and three months after treatment completion.
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form and no undesirable effects to the periodon- cephalometric measurements suffered minimal
tium. Cephalometric measurements did not ex- changes (Table 1) and occlusion remained stable
perience major changes as ANB remained at 5.5°, (Figs 16 — 19). It is noteworthy that the patient
SN.GoGn remained at 44° and Y-axis increased had been instructed to have maxillary and man-
from 68° to 70° (Fig 14 and Table 1). Two years dibular third molars extracted, but had hitherto
and three months after the end of treatment, extracted only tooth 38 (Fig 18).

FIGURE 18 - Control panoramic radiograph FIGURE 19 - Control lateral cephalogram (A) and cephalometric tracing (B), two years and three
two years and three months after treat- months after treatment completion.
ment completion.

B

FIGURE 20 - Total (A) and partial (B) superimpositions of cephalometric tracings: initial (black), final
(red) and two years and three months after treatment completion (green).
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TABLE 1 - Summary of cephalometric measurements.

1-NA (degrees) (Steiner)

71— NB (degrees) (Steiner)

%— Interincisal Angle (Downs)

FINAL CONSIDERATIONS

Open bite is an anomaly with distinct, easily
recognizable features that can be found in 25% to
38% of orthodontic patients.'* Several etiologi-
cal factors are involved in this type of malocclu-
sion, such as: Facial growth pattern, sucking hab-
its, tongue posture, mouth breathing, enlarged
adenoids, syndromes, occlusal and eruption forces,
dental ankylosis and mandibular posture imbal-
ance. Other factors such as case severity and tim-
ing of treatment initiation can render correction
harder and produce unstable results.>6’ Palatal
crib>®, bite-block,”!® modified Thurow appliance,'!
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orthodontic camouflage,'>'>'* magnets'®, mini-im-
plants'®, mini-plates'”'® and orthognathic surgery.”
To ensure that the most appropriate therapy is em-
ployed, it is necessary to establish a correct diagno-
sis and treatment plan.!4202!

With advances in surgical techniques and the
growing popularity of mini-implants'*'® many pa-
tients with anterior skeletal open bite do not favor
any options that might subject them to a surgical
procedure and prefer to undergo camouflage orth-
odontic therapy, as was the case with this patient.

When the surgical option is rejected, treat-
ment requires a longer period of time and greater
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patient compliance. Some authors, like Subtelny
and Sakuda,® and Epker and Fish?? argue that
palatal cribs are unable to correct open bite,
with the exception of cases with a favorable
growth pattern and Class I malocclusion. In this
case report, tongue thrusting was treated with
a palatal crib combined with a modified Thu-
row appliance and speech therapy. The modified
Thurow appliance has the function of control-
ling maxillary vertical growth and, consequently,
displacing the mandible in the counterclockwise
direction. After twelve months, it was observed
that the mechanics employed in this case was
not effective in closing the bite and was not able
to promote cephalometric changes (Table 1),
probably due to lack of patient cooperation and
her excessive vertical growth.

In general, stability is the most important crite-
rion in choosing the method for treating open bite
as this malocclusion can prove difficult to control.
Authors such as Goto et al.?® argue that treat-
ments with extractions do not show stability since
retraction of anterior teeth can encroach upon the
tongue area. On the other hand, Janson et al.? and
Vaden? claim that treatments with extractions
allow greater stability since retraction, associated
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with anchorage loss, promotes bite closure, there-
by decreasing the need for vertical elastics and the
need to perform correction by extruding anterior
teeth. In addition, extractions can often help in
achieving lip seal'* as they allow retraction of the
upper and lower incisors.?

Camouflage orthodontic therapy is a treatment
option and as such obviously has indications and
contraindications. Factors such as age, bone matu-
ration, facial profile and pattern should be consid-
ered before opting for this method.!* In this case,
it could be stated that a successful orthodontic
treatment was performed with extraction of up-
per and lower premolars since normal occlusion
of molars and canines, as well as normal overjet
and overbite were ultimately achieved. It is note-
worthy that the occlusion observed on treatment
completion was achieved through controlled
orthodontic mechanics and the brief use of inter-
maxillary elastics limited to finishing rectangular
archwires. Restraining the use of vertical elastics
was designed to prevent extrusion, uneven teeth
and damage to the periodontium, such as gingival
recession. The stability achieved in this case can
be attested by the control records two years and
three months after treatment (Figs 16 and 17).
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