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Abstract

Anterior crossbite is a common condition in the mixed dentition stage and caused by several factors, including

a lingual eruption path of the maxillary anterior incisors, trauma to the primary 4
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deciduous tooth or root, odontomas, crowding in the incisor region, inadeguate
biting the upper lip. When left untreated, this type of malocclusiqn cax %
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An anterior crossbite is a misalignment ca by the
labial position of the mandibular a teeth in
relation with the maxillary incisozs occur in

; -3 and causes
one factors. Dental
a lingual position,
dental trauma, odontomas, lack of space in the upper
incisor region, and tongue thrusting habit.“®

The treatment of dental anterior crossbite aims
at correcting the position of the anterior teeth to have
a stable overjet and overbite. Depending on the teeth
that are affected, the lingual movement of mandibular
incisors, labial movement of maxillary incisors, or both
are required.

Several methods are available to treat crossbites
in the anterior incisor area. Appliances that can be
used include removable devices with Z-springs,
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prefabricated stainless steel crowns, brackets, and
tongue blades.®'Y The choice of treatment device
must be based on the cause, number of affected teeth,
and type of teeth movement required to correct the
malposition. It is also important to determine whether
the anterior crossbite is caused by a poor oral habit,
and it is essential to eliminate the poor oral habit first
to avoid any relapse.!?

This case report describes the management of
an anterior crossbite associated with tongue-thrust
habit and abnormal oral muscle function using a
myofunctional appliance (Myobrace) in a growing child
and the clinical outcomes achieved after treatment.
This appliance is basically a resilient tray designed to
cover both the upper and lower arch and includes two
major components, a shaped silicone outside and a
metal frame inside (this metal frame is also completely
covered by a thin plastic layer). The silicone
component helps create the appliance shape, which
is favorable to the surrounding tissue. It also provides
flexibility to the appliance to fit in different arch shapes
and create the very first active force to move the
teeth. In the second component, a metal frame is added
to reinforce the silicone component and maintain it in
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shape. More importantly, it helps produce more
effective force. Teeth movement occurs inside the
tray under forces generated by the outer and inner
walls until they are at a passive position'” (no walls
touch the teeth). Several appliances with different
sizes may be necessary for a desirable movement.

Case presentation

Diagnosis

A 7-year-old female patient was referred to the dental
clinic with a primary complaint of crossbite in the front
teeth reported by her parents. Her medical history
was noncontributory. Dental history revealed
extraction of her upper right first primary molar 6
months earlier. Extraorally, she presented a normal

profile with a full lower lip. When smiling, 100.0% of

her lower incisors were visible (Figure 1). No signs
of temporomandibular joint disorder were observed.
Her oral habits were evaluated through clinical
observation during resting posture and functional
swallowing examination. She exhibited a low tongue
posture at rest, anterior tongue thrust during
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swallowing, and increased lower lip muscle contraction

with a pursed lower lip posture.

Intraoral examination revealed crossed upper
incisors. Her mandibular central incisors showed
slightly labial gingival recession. There was no

pocketing associated with the teeth. The overbite was

0.5 mm, and the overjet was “0.5 mm. The relationship

molar and canine on the left arch were class I, and on

the right side, the relationship molar was class II
(Figure 2). The lower dental midline was deviated 1
mm to the left side. She had a 2-mm diastema between
the 11 and 21. Spacing was detected in both the upper
and lower arches.

On the lateral cephalometric film, the measured
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Figure 1. Photographs before treatment phase 1: (A) frontal view, (B) frontal smiling view, (C) right lateral view, (D) 3/4 smile
view, (E) right dental view, (F) frontal dental view, (G) left dental view, (H) occlusal view of the upper dentition, and (K)

occlusal view of the lower dentition.
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Figure 2. Models before treatment phase 1: (A) right dental view, (B) frontal dental ¥
view of the upper dentition, (E) o
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ew, (C)left dental view, (D) occlusal

cclusal view of the lower dentition.
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Figure 3. Radiographs and tracing before treatment: (A) lateral cephalogram, (B) tracing, (C) panoramic X-ray.

Treatment objectives In phase 2, the objectives were (1) management
The treatment goals in phase 1 were to (1) eliminate of teeth eruption and arch development and (2)
the anterior crossbite, (2) correct the position of the controlling the persisting poor habit.

tongue at rest, (3) eliminate the tongue-thrust habit Appliance selection

during swallowing, and (4) prepare space for the A myofunctional appliance (Myobrace), which is

erupting upper lateral incisors. a premanufactured instrument available in various



4 N. Nhu Truong Vo, et al.

sizes, was selected for treatment in this
period (Figure 4A-J). The choice of appliance size
depends on the patient’s arch size. After the initial
orthodontic data collection, the M-size appliance was
selected to be worn. The patient was instructed to
use the device throughout the night, after dinner. She
was also suggested to wear it for an additional 1-2 h
in the day to help the muscles around the mouth adapt
to the appliance. She was also instructed to place her
tongue on the tongue tab of the appliance, with lips
closed. Regular follow-up visits were scheduled at 4-
week intervals for clinical monitoring, evaluation of
treatment progress, and reinforcement of
myofunctional training instructions. Good patient
compliance with appliance use and follow-up
attendance was observed throughout the treatment
period.
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Results

After phase 1 treatment, the therapy goals were
successful. The anterior crossbite was eliminated after
only 3 months of wearing the appliance. The habit of
the low position of the tongue at rest, tongue thrust
during swallowing, and pursed lower lip were also
eliminated. Overjet and overbite reached normal
values (2 mm). The gums of the mandibular central
incisors were restored. The lower dental deviation also
improved (Figure 4). The patient was happy with
her new profile and smile especially.

On a subsequent cephalometric film, the measured
indices still revealed a skeletal relationship of class I
(ANB = 3), and the lower inci§grs were more upright
(Figure 5 and Table

Figure 4. Photographs after treatment phase 1: (A) frontal view, (B) frontal smiling view, (C) right lateral view, (D) 3/4 smile
view, (E) right dental view, (F) frontal dental view, (G) left dental view, (H) occlusal view of the upper dentition, (I) occlusal

view of the lower dentition, (J) Myobrace appliance.
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Figure 5. Radiographs after treatment phase 1: (A) lateral cephalogram, (

treatment; red, after treatment, (C) panoramic X-ray.

Table 1. Cephalometric analysis.
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etric superimposition: black, before

9

Before treatme
SNA (degree)
SNB (degree) 7
ANB (degree) 2
Wits appraisal (mm) )
SN-GoGn (degree) 34
FMA (degree) 25
U1-SN (degree) 102
L1-MP (degree) 105
E-line-upper lip (mm) 1
E-line-lower lip (mm) 3

1 After treatment phase 1

81
78

ANB, A-nasion-B angle;
sella-nasion-A angle;
sella-nasion angle.

Discussion

Early treatment in mixed dentition is sometimes
challenging because it is a multi-stage progress that
requires long-term management to detect and control
malocclusion, which could be dental, skeletal, or
combined. This progress is very important to help
create a normal condition for the development of dental
and skeletal structures.!?

Although there are several concepts on
craniofacial development, a number of factors that
influence it remain unknown. Such factors could be
genetic, systemic, or environmental. Except for genetic
syndromes, congenital defects, and trauma, most
malocclusions must be evaluated as variation from
normal development. Manlove et al. also mentioned
similar concepts as follows: it should be considered a
result of a sequence of normal developmental events,

including (1) brain growth and development, (2) optic
pathway development, (3) speech and swallowing
development, (4) airway and pharyngeal development,
(5) muscle development, and (6) tooth development
and eruption."* 'Y This implies that any abnormal
dental developments should be corrected early but at
the right time to maintain a normal environment for
normal craniofacial complex growth, which is the most
important aspect for future treatment.!'>

Anterior crossbite and poor oral habits can exert
adverse effects on the growth of the mandible.® It
can also cause additional problems such as
temporomandibular joint disorders, teeth trauma, gum
recession, and alveolar bone resorption. Unfortunately,
several authors agree that secondary dysfunction, such
as poor tongue posture at rest, can still persist after
correction. In that situation, the continuous and light
force produced by the tongue may cause clear
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consequences to the anterior teeth that are more
severe in the case of tongue thrusting. Hence, decision-
making must not only focus on solving the problems
themselves but also preventing their relapse. This issue
makes selection of the appliance more difficult, i.e.,
whether dysfunction treatment separately or in
combination with poor habit correction and how to
perform it.?

There are various treatment options for an
anterior crossbite, e.g., fixed or removable appliances,
and selecting the appliance for each case depends on
several factors. Hawley’s appliance with Z-springs is
a popular choice. The principle behind this design is
to use Hawley’s appliance as an anchorage unit to
push the affected teeth using Z-springs. An open screw
can be combined with Hawley’s appliance for upper
arch expansion.!”'¥

Another choice is the inclined anterior bite plane,
an appliance manufactured using acrylic such as a
mandibular jig with an inclined plane to guide the upper
incisor to slide outward. This appliance can be easily
fabricated; however, a cemented bite plane will create
an openbite in the posterior area, which will cause
difficulty in chewing food and may result i
gingivitis.!”

Tongue habit correction appliances accord

required), 2) transpalatal bar with li
tongue position practice (fixed a
cooperation required), and gucerib for forcing
the tongue to be away fro or tecth and in the
correct position (active always)y(Clinical design may
be customized individually.)
The most possible combination from the
abovementioned available choices is Harley’s
appliance with Z-springs used as a day and night guard.
Other selections must be indicated separately due to
their complexity when combined. Therefore, although
Hawley’s appliance with Z-springs can be indicated
for the present case, it was not selected for several
reasons as follows:'” 1) high clinical first molar crown
required for appliance retention, 2) laboratory
fabrication—technician experiment required, 3) two-
time appointment for application and regular check-
ups and maintenance required, 4) experiment required
to activate Z-springs, 5) dentist’s guide and in-office
practice for patients required, 6) high risk of breaking
or malfunction in poor or incorrect preservation
conditions, 7) appliance adjustment required for teeth
replacement, 8) crossbite correction but tongue
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protection only (not correction), 9) losing time for
tongue posture training next stage, and 10) other
appliances may be required.

It has been reported that myofunctional appliances
may improve oral muscle function, tongue posture,
and correction of developing malocclusion during the
mixed dentition stage.®?” Recent evidence also
suggests that early interception of anterior crossbite
improves occlusal development and reduces the risk
of developing periodontal trauma and functional
mandibular shift.?) The findings of the present case
are consistent with these reports, because there was
improvement in overjet, overbite, tongue posture, and
oral habits after wearing the Myobrace appliance.
Similar outcomes have be ribed in the literature

effects on antgior

correction in grow dren.®” In the present case,
treatment ou; eSWwere achieved within a relatively
short peri ths with good patient compliance

and withQut sigffificant adverse effects. The final
' i the Myobrace appliance. Some factors

ere one-block design with soft material is friendly

e patient, easy to use, has low risk of surrounding
tissue trauma, and simple to clean. Second, the patient’s
cooperation is important. It only needs to be worn at
night with an additional 1-2 h during the day. The
third factor is that the myofunctional appliance is
designed to produce all the effects we need to treat
this patient, viz., muscle training, tongue positioning,
anterior teeth protection from tongue thrusting, and
teeth movement guidance.

Another reason for selecting the Myobrace
appliance is the patient’s pleasure. She can undergo
the treatment without any unwanted changes to her
normal life, including learning ability, social
communication, and nutrition. Hence, she can easily
maintain her routine as usual with full treatment
cooperation. This is really helpful because she is at
the very beginning of school age, and it is difficult to
maintain all these aspects when wearing a tongue crib
or lip bumper for a prolonged time period.*?

Moreover, it is convenient for both the physician
and patient because it is premade, unbreakable, and
inexpensive. The patient can obtain the appliance
immediately and try it on without any further steps.
There is also no need to replace or adjust the appliance
due to teeth replacement in a specific period of time.
A larger one can be indicated for the remaining
treatment. Nevertheless, like all other removable
appliances, the Myobrace appliance requires strong
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cooperation from the patient and parents to achieve
effective treatment outcomes. There must be no
interruption during treatment, and the patient has to
wear it every day for a certain amount of time
following the instructions.®?

This case report has several limitations. First, it
describes the outcome of a single patient, which
restricts the generalizability of the findings. Second,
the follow-up duration was relatively short; hence, the
long-term stability of the treatment outcomes could
not be completely evaluated. Further clinical studies
with larger sample sizes and longer follow-up periods
are required to confirm the effectiveness of
myofunctional appliances in the management of
anterior crossbite associated with oral habits.

Conclusion

Early management of anterior crossbite and associated
oral habits may contribute to more favorable occlusal
and functional development in growing children. In
the present case, the Myobrace applian
demonstrated promising short-term outcomes 1
correcting anterior crossbite and improving or
without significant adverse effects. Neyerthele
further studies with larger sample sizes andifong-term
follow-up are necessary to confirm th eness
and stability of this treatment approa
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