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Correction of an anterior and posterior crossbite case with a
modified McNamara appliance: A case report
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Based on the correct diagnosis of This work allows the pediatric dentist
to be familiarized with the smart

treatment of combined postetior and

crossbites, the clinician can manage
more effective and less time-

consuming treatments, leading to anterior crossbite and encourages
patient satisfaction and increasing theit  him/her to treat them.

self-esteem.

Abstract

Anterior and posterior crossbites are malocclusions in the sagittal and
transversal dimensions, respectively. As self-correction is rare in these
alterations, early interception is recommended to allow normal occlusion and
facial development. This case report aimed to discuss the treatment of an
eight-year-old boy with an increased inferior facial third, who was submitted
for rapid maxillary expansion with a modified bonded appliance to solve both
transversal and anteroposterior deficiencies. The correction of both
malocclusions was achieved within 21 days. The advantages of this procedure
were to gain space in both arches, enlarge the maxillary arch, and improve
nasal breathing. The interceptive therapy, as well as a well-planned appliance,
proved to be effective and important for retrieving the patient’s normal
condition and quality of life.

Keywords: Interceptive Orthodontics; Crossbites; Malocclusions; Treatment



https://orcid.org/0000-0002-8188-9803
https://orcid.org/0000-0003-1419-3520
https://orcid.org/0000-0001-7791-9144
mailto:wendesorto@usp.br
http://doi.org/10.51463/cpd.2021.39
https://orcid.org/0000-0003-0445-5494
https://orcid.org/0000-0001-8559-8715

INTRODUCTION

Early orthodontic treatment can be described
as the intervention in either primary or mixed
dentition to allow normal occlusion and skeletal
development before the establishment of the
permanent dentition.! Crossbites are
malocclusions that frequently occur in children
and whose prevalence are seen in the literature
ranging from 8 - 22% relating to posterior

crossbite and 2.2- 12% to anterior crossbite.23

Posterior crossbite is any atypical buccal-
lingual relation between opposing arches in
centric occlusion. Its occurrence can be attributed
to  impaired nasal  breathing,  muscular
dysfunction, sucking habits, genetic factors,
certain  swallowing habits, chronic mouth
breathing, traumas, and obstructive sleep apnea
syndrome (OSAS).24> On the other hand, anterior
crossbite is characterized as the reversed
labiolingual relationship of the incisors, where the
incisal edges of maxillary anterior teeth are located
backwardly to those of the mandibular ones.? Its
etiological factors are described as skeletal
dysplasia, where the mandible is positioned
anteriorly to the maxilla, acquired muscular reflex
pattern of mandibular closure, and a decrease in
the axial inclination of one or more maxillary
incisors. In some cases, this occlusal alteration is

associated with Class 111 malocclusion.3-¢

Spontaneous correction of crossbites is
extremely unusual, therefore, early interceptive
interventions are required.> Consequences related
to delay in the correction of the posterior
crossbite for permanent dentition are reported as
unpaired facial growth leading to asymmetry,
altered muscle function, and temporomandibular
joint dysfunction.>> Besides, the negative
outcomes related to the anterior crossbite are
gingival recession, loss of alveolar bone support,
and mobility of the lower incisors, along with
potential adverse growth influences on the

anterior portion on the maxilla.”8

Both abnormalities can be classified into three
types regarding the etiological factor: skeletal,
functional, and dental.2 One of the most common
treatments to correct the normal transverse
maxillary deficiency is the Rapid Maxillary
Expansion (RME), which can be performed with
different appliances.” The correction of anterior
crossbite depends on its specific type, and there is
a range of treatment options.> When the etiology
is not skeletal, fixed or removable appliances can
be used in the primary or late mixed dentition.
However, if there is a skeletal bone implication, a
reverse pull facemask is indicated.!”

This case report aimed to present and offer to
pediatric dentists a simple and time-saving clinical
treatment option for the anterior and posterior

crossbites simultaneously.

CASE REPORT

An eight-year-old boy with no notable medical
history presented to the Preventive and
Interceptive Clinic of our Dentistry Faculty with
the chief complaint of "crooked" maxillary
anterior teeth. He presented a symmetric pattern
at the facial examination, competent lip sealing,
obtuse nasolabial angle, good chin-neck line,
convex profile, and an increased lower anterior
facial third. The functional examination revealed
mixed breathing with oral predominance. Written

consent was taken for this case report.

The intraoral examination showed the patient
was undergoing the inter-transitional period of
mixed dentition with the presence of all primary
teeth, Class I molars, canine relationships, and
negative overjet (-2 mm), positive overbite, and
no deviation of the midline (Figure 1). He
presented a narrow maxilla with an ogival palate
and the presence of bilateral posterior crossbite.
According to Moyers mixed dentition space
analysis method!! the maxillary arch presented a
negative discrepancy of -49 mm and the
mandibular arch of -1.0 mm.
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Figure 1. Pretreatment intraoral pictures. Lateral view of the right side (A). Frontal view (B). Lateral view of the
left side (C). Occlusal view of the upper jaw (D) and mandibular occlusal view (E)

Panoramic radiograph (Eagle 3D, Dabi
Atlante, Ribeirao Preto, SP, Brazil) showed the
presence of the complete permanent teeth series,
except the third molars (Figure 2.A). The Steiner’s
cephalometric analysis values revealed normality
in the sagittal aspect (ANB=1°), with an
acceptable relationship of the maxilla and the
mandible to each other and concerning the

anterior base of the skull. However, the
cephalometry (Eagle 3D, Dabi Atlante, Ribeirao
Preto, SP, Brazil) also showed that the patient had
a predominant vertical growth pattern of the
mandible (SN.GoGn=40"; SN.Gn=70") and that
his maxillary incisors were retruded and
retroclined (1-NA=2mm; 1.NA=15") (Figure 2.B).

Figure 2. Pretreatment radiographic documentation. Panoramic radiograph (A). Lateral teleradiography (B)
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Based on the presented data, the patient was
diagnosed with  bilateral skeletal —posterior
crossbite and  dental anterior  crossbite.
Interceptive treatment was planned to re-establish

normal patterns.

Considering all ~ characteristics of  the
malocclusions and aiming to provide a less time-
consuming treatment since both problems could
be corrected at the same time, a modified
expander device, with digital springs, was
proposed. A dental cast was obtained through the
impression of the superior dental arch with
alginate (Zhermack, Badia Polesine, RO, Italy).
This modified McNamara RME appliance with a
palatal split screw with 11 mm expansion range
(Reference: 65.05.012, Dental Morelli, Sorocaba,
SP, Brazil) and an occlusal splint made of self-
curing acrylic resin (Classico, Campo Limpo
Paulista, SP, Brazil) with two double-helix digital
springs, made of stainless steel 0,020 inches
(Dental Morelli, Sorocaba, SP, Brazil) for the
projection of the incisors, was placed in the
maxillary arch with glass ionomer cement
(SSWhite Duflex, Vasco da Gama, RJ, Brazil)

(Figure 3).

Figure 3. Modified McNamara appliance with two
double-helix digital springs

The activation protocol followed the classical
recommendation by Haas (1961)!? consisting of 4
4 turn activations of the screw on the bonding
day and the parents were oriented to perform 2 V4
turn activations for the following days, one in the
morning and the other in the evening. Each
activation opened the screw by 0.25 mm, totaling
0.5mm per day. Instructions on how to clean the
appliance were given to the patient (at the same
time with transversal expansion). He returned
weekly for monitoring the orthopedic and dental
effects. The double-helix digital springs were
activated only once.

The appliance was activated for 21 days until
overcorrection had occurred when the palatal
cusps of the maxillary first molars were occluding
on the buccal cusps of the mandibular first
molars. There were no deleterious effects from
the use of this appliance. A positive overjet was
obtained, the negative discrepancies of the
maxillary and mandibular arches were solved and
the patient's parents referred to an improvement
in their son's breathing. Then, the screw was
immobilized with self-curing acrylic resin and the
appliance used passively as a retainer for 6
months.!?

After the retaining period, the RME appliance
was removed and a maxillary removable retainer
with digital springs was placed and activated
biweekly for 6 months for corrections of
rotations. New orthodontic records were required
and the cephalometric analysis showed the
correction of the maxillary incisors and their
adequate axial inclination. Treatment goals for the
mixed dentition were achieved (Figure 4).
Comprehensive  orthodontic  treatment — was
considered for permanent dentition.
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Figure 4. Intraoral aspect at the end of the first phase treatment. Lateral view of the right side (A). Frontal view (B).
Lateral view of the left side (C). Occlusal view of the upper jaw (D) and mandibular occlusal view (E)

The final panoramic radiograph showed an
advancement in the inferior canines’ eruption
path, perhaps due to the redirecting of the
gubernacular canals after gaining arch perimeter.
The maxillary central incisors presented an
increase in root length and normal development
of apicigenesis, indicating no harmful effects of
the springs to these teeth. The mandibular third
molars’ crypts were also present (Figure 5.A).

The cephalometric analysis showed an increase in
the axial inclination and protrusion of the
maxillary incisors (1.NA= 22° 1-NA= 4mm)
(Figure 5.B). The vertical measurements were
virtually kept with the same values, with a slight
clevation of only 1° for both angles
(SN.GoGn=41", SN.Gn= 71°).

Figure 5. Post-treatment radiographic documentation. Panoramic radiograph (A). Lateral teleradiography (B)
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The final analysis of the partial maxillary
superposition revealed there was no molar

extrusion (Figure 0).

Figure 6. Partial maxillary superposition of the pre-
treatment (continuous line) and post-treatment (dashed
line) cephalometric tracings

DISCUSSION

Pediatric dentists are commonly the first
dental health care professionals to evaluate
children’s oral condition.!# This early evaluation is
extremely important since there is an opportunity
to identify incipient signs of malocclusions and
intercept them. Farly treatment can eliminate or
decrease the gravity of developing malocclusion.!
Similarly, skeletal outcomes of considerable
proportions and stability can be obtained at this
phase.1©

The narrowness of the maxilla is frequently a
sign of its skeletal deficiency and clinically can be
identified as a posterior crossbite without
deviation of the midline. Moreover, this
transverse deficiency may lead to impaired nasal
breathing since the maxilla is the floor of the nasal
cavity. The White Paper (2019)!7 proposed by the
American Association of Orthodontists, suggests
that RME may result in the reduction of the nasal

airway resistance and an increase in the volume of
the nasopharynx and nasal cavity.

When facing a posterior crossbite due to a
narrow maxilla, the dentist should be able to
recognize the advantages of the procedure and
the possible side effects which may occur
Splintless RME
appliances may cause extrusion of the posterior

originating from the RME.

teeth, consequently promoting a clockwise
rotation of the mandible.!® As our patient already
presented an increased lower anterior facial third,
an acrylic-splint expander appliance was used. In
theory, the occlusal splint would work as a
posterior bite block and prevent the vertical
eruption of the posterior teeth during treatment.!”
The final analysis of the partial maxillary
superposition revealed there was no molar
extrusion. This result showed that it was effective
for vertical control.

The correction of the anterior crossbite using
a modification in the appliance that was first
designed by McNamara and Brudon? was only
possible due to the correct identification of the
etiological factor. As the patient did not present a
functional shift of the mandible and the lateral
cephalometry showed a good relationship
between the bone bases and a decreased axial
inclination of the maxillary incisors, we were able
to diagnose the anterior crossbite as a dental

one.?!

Bhardwaj*> highlighted the necessity of
disoccluding the bite to allow the correction of
the anterior crossbite. Hence, the choice for the
acrylic-splint fitted the necessity of correction for
the anterior and posterior crossbites. Concerning
the dental anterior crossbite, some authots
recommend that the digital springs’ inches of
stainless steel (SS) may vary between 0.012” to
0.020”. It may depend on how many teeth are in
contact with them. Considering that the maxillary
central incisors have big crowns and the force
decay rate is high when using SS, we chose to use
the 0.020” length. Only one activation was




required due to its effectiveness and, as the type
of movement was as torque-like, the crowns went
forward increasing the axial inclinations of those

teeth.23-24

Reduction in the negative discrepancy of the
maxillary arch after RME is well documented in
the literature due to the increase in the perimeter
of the arch.>9252027 Furthermore, the expansion
of mandibular arch widths can be explained by
the presence of altered dental contacts, which
could incline posterior ~mandibular teeth
buccally.?> Our patient kept all his primary teeth
during the whole treatment, not consuming the
Leeway Space to solve the crowding.

When the professional keeps the benefits of
early interception in mind and is concerned with
mastering a good diagnosis and treatment plan for
time and money-saving for his/her clinical
practice, the pediatric dentist has much to gain

overall.

CONCLUSIONS

Early interception is a great strategy that
dentists  should use to prevent —many
malocclusions in the future or even to avoid their
worsening. The mechanics do not need expensive
apparatus or complex mechanisms, nevertheless, a
well-planned procedure based on the mastering of
the diagnosis can present a great range of benefits
not only to the patient but also to the dentist who

may optimize his/her clinical work.
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