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SOMMAIRE
Le recensement de la littérature qui est présenté recommande le traitement orthodontique
précoce des occlusions croisées unilatérales postérieures avec déviation mandibulaire. Le
traitement s’accompagne d’un taux élevé de succès s’il est réalisé tôt. Les données indiquent
que les occlusions croisées ne peuvent se corriger d’elles-mêmes, qu’elles ont un lien avec
les problèmes temporomandibulaires et qu’elles donnent lieu à une adaptation squelettique,
dentaire et musculaire – autant de facteurs supplémentaires en faveur d’un traitement
précoce. Il peut être difficile de traiter des occlusions croisées unilatérales chez des adultes sans
combiner orthodontie et chirurgie. Le meilleur moment pour dispenser le traitement est
lorsque le patient est à la fin du stade de la dentition primaire ou au début du stade de la
dentition mixte, car les traitements d’expansion sont très efficaces dans ce groupe d’âge et
l’expansion crée plus d’espace pour les incisives permanentes. Le traitement des occlusions
croisées unilatérales postérieures consiste généralement en l’expansion symétrique de
l’arcade supérieure, l’élimination des interférences occlusales sélectives et la correction de la
déviation fonctionnelle du maxillaire inférieur. Le dentiste généraliste et le dentiste pédiatrique doivent pouvoir diagnostiquer avec succès les occlusions croisées unilatérales
postérieures et dispenser le traitement requis ou diriger le patient vers un professionnel
compétent pour profiter des bienfaits d’un traitement précoce.

Mots clés MeSH : malocclusion/diagnosis; malocclusion/therapy; orthodontic appliance design; palatal
expansion techniques/instrumentation

osterior crossbite is defined as any abnormal
buccal–lingual relation between opposing
molars, premolars or both in centric
occlusion.1 The reported incidence of posterior
crossbites ranges from 7% to 23% of the population.1–6 Higher incidence rates may result when
an edge-to-edge transverse discrepancy is included in the definition of crossbite.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 posterior crossbite
cases.5–7 The prevalence of FXB at the deciduous
dentition stage is 8.4% and drops to 7.2% at the
mixed dentition stage.6 The frequency of spontaneous self-correction ranges from 0% to 9%.5,6
Similarly, the spontaneous development of crossbite that was not present earlier is 7%.5
The etiology of posterior crossbite can
include any combination of dental, skeletal and
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neuromuscular functional components. Allen
and others8 examined the skeletal contributions
to posterior crossbites. Smaller maxillary to
mandibular intermolar dental width ratio and
greater lower face height were the 2 variables
most often associated with posterior crossbite.
A small maxilla to mandible width ratio may arise
from genetic or environmental factors. Upper
airway obstruction in the form of hypertrophied
adenoids or tonsils and allergic rhinitis can
result in mouth breathing and are correlated
with the development of posterior crossbites.9–11
Those who have been intubated during infancy
also have a significantly higher prevalence of
posterior crossbites.12
Non-nutritive sucking habits are associated
with development of posterior crossbite. In
2- to 6-year-old American children, fingersucking habits were significantly associated
with posterior crossbite.3 A large study of
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Scandinavian 3-year-old children compared previous or continuing finger and pacifier habits with crossbite.13 Using logistic regression, pacifier use was associated with increased
mandibular intercanine width, decreased maxillary intercanine width and increased incidence of posterior crossbite.
Another study of 2- to 5-year-olds reported a significantly
higher prevalence of posterior crossbite when a pacifier had
been used.14 Both pacifiers and prolonged digit sucking, particularly if extended beyond age 4, are strongly associated
with the development of posterior crossbites.13–16 It is important to point out that associations between non-nutritive
sucking habits, airway obstructions, neonatal intubation and
posterior crossbites do not necessarily suggest a cause and
effect relation.

children, whose FXB involving first permanent and deciduous
molars was treated and followed longitudinally, premolars
erupted normally in all 12 treated patients.6 The type of
appliance, follow-up period and criteria used for definition of
success also affect the reported success rate. Success rates for
FXB treatment with expansion appliances in the early mixed
dentition stage range from 84% to 100%.2,4–6,18–22 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.20,21 The increased treatment time and cost
for removable expansion plates is a reflection of poor compliance and lost appliances.20,21

Differential Diagnosis

The rate of self-correction of crossbites is too low to justify non-intervention.6,7 Posterior crossbites in the deciduous
dentition showed self-correction of between 0% and 9%.5,6
Removal of functional interferences has been shown to be
useful only in patients under the age of 5, with success rates
ranging from 27% to 64%.4,5,23 In a study of 76 4-year-old
children with posterior crossbite, Lindner23 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.23

Simple crossbites involving a single tooth occur when
teeth are deflected out of line as a result of overretention of
deciduous teeth, a deficient arch length or an aberrant eruption pattern.6 The clinical presentation of FXB is a unilateral
crossbite with a functional shift of the mandible toward the
crossbite side. A centric occlusion (CO) to centric relation
(CR) discrepancy is evident in an FXB, whereas CO and CR
are usually coincident in a true unilateral crossbite. A bilateral crossbite due to skeletal imbalance between maxillary and
mandibular transverse dimensions differs from an FXB only
in degree of severity; the maxillary to mandibular width discrepancy is less with FXB. Lateral shift of the mandible in an
FXB results in a mandibular skeletal (and often dental) midline deflection to the crossbite side. The maxillary arch is usually symmetrical with coincident maxillary dental and
skeletal midlines. The maxilla is transversely constricted in an
FXB with marginal ridges in line and absence of simple dental crossbite. Because of this transverse maxillary deficiency,
frequently more crowding is seen in the maxilla than in the
mandible. The crossbite side in an FXB often shows a partial
or full Class II molar relationship; the non-crossbite side
shows a Class I relationship due to rotational closure of the
mandible.17 Pretreatment tomograms reveal an asymmetric
condyle position; the non-crossbite side is down and forward
in the fossa and the crossbite side is centred in the fossa.17
Occasionally the mandible is too wide, accounting for a shift
of the mandible to FXB, although this is not a common
presentation.

Rationale for Early Treatment
Success Rates
For early treatment to be viable, success rates for the chosen treatment method must be high enough for patients to see
a justification for attempting treatment. Treatment in the
deciduous dentition stage is usually followed by correct transverse eruption of first permanent premolars.4–6,17,18 Despite
this, it may be prudent to postpone treatment until the first
permanent molars erupt to rule out self-correction and to
incorporate these teeth into the appliance. In 7-year-old
570

Self-Correction and Equilibration

Adaptation
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, but that symmetry is
restored after early treatment.17,24,25 It has been inferred that
the glenoid fossa and condyle will undergo remodelling during growth to compensate for condylar asymmetry if left
untreated, although no longitudinal research has provided
conclusive evidence of glenoid fossa and condylar skeletal
adaptation. However, symmetry of the mandible and its rotational position relative to the cranial base is altered in adult
patients with untreated posterior crossbites.26,27 In one
study,27 submentovertex radiographic imaging in 30 adults
with unilateral posterior crossbite demonstrated that the
mandible is rotated relative to the cranial base but symmetrical within the fossa compared with 30 normal adults.
Correction of FXB with maxillary expansion in growing
patients has been shown to establish condyle and dental symmetry17,24 and to realign the mandibular rotation.17,18 Despite
conflicting evidence, one conclusion we can draw is that the
muscle,28 skeletal and joint adaptation in crossbites occurs
early in development.17,27 Once these adaptations are
firmly established in adulthood, treatment may require a
combined orthodontic and surgical approach. To achieve the
potential benefits of correcting FXB, maxillary expansion
must be performed early, before fusion of the palatal halves.29
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Temporomandibular Disorders
Early correction of posterior crossbites may help prevent
signs and symptoms of temporomandibular disorder
(TMD). Recent research has shown a correlation between
posterior crossbite and the signs and symptoms of TMD,30,31
although other studies were unable to find a causal link.32,33
Therefore, crossbite may be a cofactor in the identification of
patients with TMD, but its role should not be overstated.

Treatment Timing
Maxillary expansion should be directed toward opening
of the midpalatal suture, as this reduces the likelihood of
dental relapse and reduces adverse side effects resulting from
tooth tipping.34 Sutural expansion is more stable than
dental tipping34; therefore, all efforts should be directed
toward maximal sutural opening and minimal dental tipping.
During the deciduous and early mixed dentition stages
(patients under 8 years of age) smaller forces can be used
to achieve sutural expansion, as evidenced by a midline
diastema during expansion or by radiographic images that
show opening of the suture.18,34 Another advantage of early
treatment (deciduous or very early mixed dentition) is
improvement of maxillary arch length
deficiency secondary to maxillary constriction, because the permanent
incisors are afforded more space before
a
or during eruption than if the crossbite
is treated at a later age. When expansion
is carried out during the late deciduous
dentition, the first permanent molars
usually erupt into satisfactory transverse
positions (i.e., without crossbite).6,17,18
Treatment during the late mixed
dentition is difficult because of exfoliating deciduous teeth. Older patients in
c
the early permanent dentition stage (12
years and up) require greater force for
expansion and a faster rate of expansion because of growth-related changes
in suture biology.34 Treatment of FXB
by maxillary expansion is, therefore,
best carried out during the late deciduous or early mixed dentition stages.

e

Treatment
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 (Fig. 1a), quad
helix (Fig. 1b), or a fixed expander,
such as a Haas (Fig. 1c), hyrax (Fig. 1d)

or superscrew (Fig. 1e), 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.
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 (and 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.
If a removable appliance (Fig. 1f) is used, the turning frequency decreases to every fifth to seventh day, as a faster rate
tends to displace the appliance. This slower approach is also
used for “fan expanders” to prevent the expanding portion of
the appliance from riding occlusally. It is imperative that the
appliance is made with well-fitting clasps to prevent displacement. Removable appliances are not recommended, as poor
compliance may result in relapse of the previous expansion
and lower success rates.4,5,19–21
Rapid maxillary expansion can be used in the deciduous,
early mixed or early permanent dentition stages using a Haas,

b

d

f

Figure 1: Appliances that can be used for maxillary expansion: a. W arch;
b. Quad helix; c. Haas; d. Hyrax; e. Superscrew; f. Removable.
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hyrax or superscrew expander. 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. The patient should be
warned that a midline maxillary diastema will be created initially. During the retention stages of care, the diastema will
gradually close, often by dental tipping as transeptal fibres
approximate the central incisors. Deliberate overexpansion is
done to help counteract relapse. Retention is necessary for a
minimum of 4–6 months. This can be done either by fabricating a removable retainer or by leaving the appliance in
place. With patients in the early permanent dentition stage of
development, rapid maxillary expansion is recommended as
it will result in a greater degree of skeletal expansion and produce less dental tipping than other protocols.

Potential Side Effects of Treatment
In rapid maxillary expansion, some spontaneous increase
occurs in the intercanine width of the mandibular permanent
dentition.35,36 This also occurs to a minimal degree with
slow maxillary expansion in the early mixed dentition stage.17
As the lingual cusps of the maxillary posterior teeth engage
against the mandibular posterior teeth, an anterior open
bite can develop, especially when second permanent molars
are present. This bite opening may be desirable or
undesirable. When a tendency for anterior open bite exists,
great care must be taken to control molar eruption. Maxillary
protraction can occur secondary to the mandibular autorotation caused by the bite opening. Furthermore the mere act
of sutural expansion can cause forward movement of the
maxilla.37 This can be useful in Class III cases, especially when
maxillary protraction is used in conjunction with maxillary
expansion.
In the short term, one can expect a 4-mm increase in arch
perimeter secondary to correction of FXB in the deciduous or
early mixed dentition stage of development.38 Long-term
follow-up shows that about 85% of this perimeter increase is
retained.39 However, Gianelly40 warns that although the
increase in maxillary arch perimeter is stable, it is not always
a good strategy for all cases of arch length deficiency as
mandibular expansion is not stable. C
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