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Abstract
Unilateral Posterior Crossbite with functional shift of the mandible is a
common condition. Early treatment of the condition may prevent adverse
effects on temporomandibular joint and masticatory muscles. Many treatment
options have been discussed in the literature so far. During the deciduous and
early mixed dentition stages, smaller forces can be used to achieve sutural
expansion. When expansion is carried out during the late deciduous dentition,
the first permanent molars usually erupt into satisfactory transverse positions,
without crossbite. This case paper aims to discuss the management of this
condition in primary dentition in a 5 year old child using quad helix.
Keywords: Mandibular shift; Posterior crossbite; Functional shift; Unilateral
crossbite

Introduction
Posterior Crossbite is defined as any abnormal buccal–lingual
relation between opposing molars, premolars or both in centric
occlusion [1]. The reported incidence ranges from 7% to 23% [24]. Higher incidence rates may result when cases with edge-to-edge
transverse discrepancy are included [4]. The most common form of
posterior crossbite is a unilateral presentation with a functional shift
of the mandible toward the Crossbite side (FXB); it occurs in 80% to
97% of cases [2,4].
The prevalence of FXB at the deciduous dentition stage is 8.4% and
7.2% at the mixed dentition stage [4]. Spontaneous self corrections
are seen in 0% to 9% of cases. Similarly, frequency of spontaneous
development of crossbite not present earlier is 7%.
Etiology of FXB is usually a combination of dental, skeletal and
neuromuscular functional components [5,6]. Smaller maxillary
to mandibular intermolar width, due to genetic or environmental
factors, intubation in infancy, mouth breathing causing airway
obstruction due to hypertrophied adenoid, finger sucking and non
nutritive sucking for >4yrs are associated with increased mandibular
intercanine width, decreased maxillary intercanine width and greater
lower facial height.

expansion with a quad-helix or a removable expansion plate [15].
This case report aims at discussing the management of unilateral
posterior crossbite with mandibular shift in primary dentition in a 5
year old child using quad helix.

Case Presentation
A 5-year-old boy was brought by his parents to the department of
Pedodontics with complain of thumb sucking habit. Extraorally, he
had a balanced face with a pleasant profile, maxillary dental midline
coincident with the facial midline. The chin was deviated to the
right by 7 mm from the facial midline, and the entire maxillary right
posterior segment was tipped palatally. Unilateral (right) posterior
crossbite was evident and expressed as a result of functional shifts
in the transverse dimensions (to the right side). He presented in the
primary dentition stage with mesial step molar relationships. The
mandibular dental midline deviated from the maxillary dental midline
(designated as the mesial of the maxillary right central incisor) by 3
mm to the right in centric occlusion (Figure 1,2).
Quad helix modified as a blue grass appliance to prevent tongue
thrusting habit was delivered to the child (Figure 3). After one week
quad helix was activated and the patient was recalled for regular
check up after every 15 days. After 2 months of follow up slight over

Crossbites in the early mixed dentition are believed to be
transferred from primary to permanent dentition and can have longterm effects on growth and development of teeth and jaws [7]. FXB
may lead to abnormal mandibular movements and strain the orofacial
structures, causing adverse effects on the temporomandibular
joints and masticatory system [8,9]. Spontaneous correction of
such malocclusion has been reported to be too low to justify non
intervention [10,11], and the rate of self-correction was shown to
range from 0% to 9% [10,12]. Therefore, interceptive treatment is
often advised to normalize the occlusion and create conditions for
normal occlusion.
Various treatments have been suggested for posterior crossbite
correction such as rapid maxillary expansion [13,14] and slow
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Figure 4:

correction of the crossbite was achieved (to prevent relapse). The
appliance was de-cemented and patient was kept under observation
(Figure 4,5).

Discussion
On extraoral evaluation, the patient displayed chin deviation to
the right in centric occlusion. Facial asymmetry with chin deviation
to the crossbite side is a known concurrent finding in cases affected by
FXB [16]. Therefore, the treatment was provided to help avoid growth
imbalance of both skeletal and dentoalveolar structures. In cases of
unilateral crossbite, determining the correct treatment approach for
each individual case is the key to treatment success and stability. The
clinician must first distinguish crossbites of dental origin from those
of skeletal origin.
There is a growing body of evidence that untreated crossbites will
lead to permanent growth alteration, making early treatment crucial.
Evidence from tomographic studies has shown that the condyles in
child crossbite patients are related asymmetrically within the fossa,
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but that symmetry is restored after early treatment. Symmetry of
the mandible and its rotational position relative to the cranial base
is altered in adult patients with untreated posterior crossbites. It
has been concluded that muscle, skeletal and joint adaptation in
crossbites occurs early in development. Once these adaptations are
firmly established in adulthood, treatment may require a combined
orthodontic and surgical approach [16,17]. Sutural expansion is more
stable than dental tipping; therefore, all efforts should be directed
towards maximal sutural opening. During the deciduous and early
mixed dentition stages (patients below 8 years of age) smaller forces
can be used to achieve sutural expansion. When expansion is carried
out during the late deciduous dentition, the first permanent molars
usually erupt into satisfactory transverse positions (i.e., without
crossbite).
Treatment during the late mixed dentition is difficult because of
exfoliating deciduous teeth. Older patients in the early permanent
dentition stage (12 years and above) require greater force for
expansion and a faster rate of expansion because of growth-related
changes in suture biology. Treatment of FXB by maxillary expansion
is, therefore, best carried out during the late deciduous or early mixed
dentition stages. Removal of functional interferences has been shown
to be useful only in patients below age of 5, with success rates ranging
from 27% to 64%.
In a study of 76 4-year-old children with posterior crossbite,
Lindner reported 50% correction after functional grinding. The
greatest chance of correction after selective grinding occurred when
the maxillary intercanine width was at least 3.3 mm greater than the
corresponding mandibular intercanine width.
Expansion with the quad-helix would not control the palatal
tipping of the right posterior segment mesial to the first molar
(especially the primary maxillary right canine). Therefore, a
removable appliance would better control the palatal tipping of
canine and maxillary right first molar. Removable appliances utilize
palatal anchorage, and the ability to move a selected block of teeth
[18]. But they have the disadvantages of poor oral hygiene, and
cooperation as young patients, lose appliance and thus increase
treatment cost, relapse of the previous expansion and lower success
rates. Fixed appliances are typically favoured for expansion due to
reduced cost and treatment time. Treatment and retention time using
the quad helix was a fifth and cost was a third that of the removable
expansion plate [4].
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The mandibular incisors underwent continuous spontaneous
alignment throughout the treatment period. This can be attributed to
the anterior crossbite correction that allowed the maxillary incisors
to overlap the mandibular ones and enabled the latter to tip back to
their original places. Such spontaneous alignment is an example of
how early treatment can produce additional favorable effects on the
developing dentition. It should be noted that cases with symmetrical
arches could benefit from symmetric expansion even in the presence
of unilateral crossbite and mandibular shift. Minor expansion of the
opposite side unavoidably occurred. Thus, the expansion of both sides
must be carefully monitored in such cases. However, for the involved
side - overcorrection is usually recommended in posterior crossbite
cases; Treatment of FXB involves expansion of the maxillary arch,
removal of occlusal interferences and elimination of the functional
shift. Slow maxillary expansion can be used during the deciduous or
early mixed dentition stages with a W arch, Quad helix, fixed expander
(Haas, Hyrax or Super screw) or a removable expander. The rate of
expansion is a quarter revolution of the screw every second or third
day and the estimated time to correct the crossbite is 6–12 weeks [4].
Overexpansion is appropriate, to the point where the lingual cusps
of the upper molars contact the buccal cusps of the lower molars. The
appliance should be left in place to serve as a retainer for an additional
4–6 months (or for a period at least equal to that required to correct
the crossbite). When a screw is used as the active mechanism, it can
be stabilized with a ligature wire or with composite to prevent relapse.
The rate of expansion is 1–2 quarter revolutions of the screw per day,
and the estimated time to treat the crossbite is 2–6 weeks [19].
Potential side effects: In rapid maxillary expansion, some
spontaneous increase occurs in the intercanine width of the
mandibular permanent dentition. This also occurs to a minimal
degree with slow maxillary expansion in the early mixed dentition
stage [19]. The mere act of sutural expansion can cause forward
movement of the maxilla. This can be useful in Class III cases,
especially when maxillary protraction is used in conjunction with
maxillary expansion. It has been shown that correction of crossbite
with functional shift in the mixed dentition can be successful in 84%
to 100% of cases [2,8,12,15,19].
The type of appliance, follow-up period, and criteria used for
the definition of success also affect the reported success rate 4. If
unilateral posterior crossbite is planned to be corrected in the mixed
dentition, this report states that treatment with the quad-helix is an
appropriate and successful method.
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