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Abstract
The present manuscript aims to provide an updated overview of the clinical management
of functional posterior crossbite (FPXB) in growing subjects which can be helpful for
orthodontists and pediatric dentists in daily practice. Database searches were performed
until December 2023 to evaluate the published literature on the topic. The most pertinent
articles were chosen for the review from the retrieved articles. No restrictions regarding
the year or language of publication were applied. Additional studies were included by
manually searching the references of the included studies. The manuscript has been
structured for a narrative purpose. Although there is evidence of spontaneous correction
in the transition from deciduous to mixed dentition, the literature suggests initiating the
treatment early to increase the success rate. Early treatment involves reducing the risk
for potential temporomandibular disorders and adaptations at the level of skeletal, dental,
and muscle components. Recent advancements in tridimensionali (3D) imaging systems
can also help define the appropriate treatment time case-by-case. Considering the
prevalence and the multiple etiological factors involved in the development of FPXB in
the pediatric population, orthodontists and pediatric dentists should decide the treatment
time for this condition with a careful evaluation of the risk/benefit ratio.
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1. Introduction

The posterior crossbite is one of the malocclusions frequently
occurring in deciduous and mixed dentition, with a prevalence
ranging from 7% to 23% [1–3]. It often presents unilater-
ally due to a functional shift of the mandible towards the
affected side [4]. This condition, known as functional posterior
crossbite (FPXB), is often determined by a mild transverse
deficiency of the maxilla which leads to occlusal interferences
and subsequent functional lateral deviation of the mandible
towards the side affected by the crossbite [5]. In most cases,
the treatment of FPXB requires maxillary arch expansion [6]
to enhance the transverse diameters of the upper maxilla and
restore proper mandibular posture.
Depending on the etiology of transverse deficiency of the

maxilla, the expansion of the upper arch can be skeletal,
by applying orthopedic forces to promote separation of
the palatine-median suture, or dento-alveolar, by applying
orthodontic forces (lower range) facilitating expansion
primarily at the alveolar process level [7]. Moreover, it is
known that functional forces from the muscles of the face
and mouth play a crucial role in shaping dental arches and
maxillary development. By redirecting and modifying these

forces using functional appliances such as Frankel functional
regulators, it may be possible to guide the natural growth of
the maxilla and surrounding structures. These appliances may
be helpful in widening the maxillary arch, improving dental
alignment, and fostering a more harmonious relationship
between the maxilla and mandible [8, 9].
Regardless of the type of maxillary expansion, interceptive

treatment of FPXB has remarkable clinical relevance in grow-
ing patients. In this regard, the persistence of FPXB over time
can influence the development of morphological/structural al-
terations affecting skeletal, dento-alveolar, and muscular com-
ponents. These changes are the result of compensatory adap-
tation aimed at maintaining stable function and occlusion but
may lead to asymmetry in untreated individuals [10, 11].
Since compensatory asymmetry increases with time, early

treatment FPXB is often recommended to create conditions for
normal occlusal and craniofacial development [12, 13] and to
reduce the risk for occlusal compromises during the treatment
with fixed appliance in permanent dentition. However, there
is also evidence of spontaneous resolution of FPXB in the
transition from primary dentition and early mixed dentition
[14, 15], which raises concerns in relation to treatment timing
and opportunity.
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Considering the high prevalence of FPXB in the orthodontic
pediatric population, there are several contributions in the
literature addressing occlusal and functional factors related to
this malocclusion, as well as treatment effectiveness. Such
evidence comes from well-conducted case descriptions; less
evidence from clinical trials and systematic reviews is also
available, however, they are focused on single specific topics
such as treatment effectiveness [16] or functional sequelae [17,
18]. Instead, there is a lack of updated contributions providing
a comprehensive overview of FPXB and clinical indications
for treating this malocclusion. Malandris [19] and Kennedy
[20] reported a detailed review of the clinical management of
unilateral posterior crossbite with mandibular shift; however,
since almost 20 years have passed since this contribution,
and new technologies have been integrated into orthodontic
research and clinical diagnosis, the present manuscript aims
to provide an updated overview on the clinical management of
FPXB in growing subjects, which can be helpful for orthodon-
tists and pediatric dentists in daily practice.

2. Materials and methods

A search strategy was carried out until December 2023 through
a combination of MeSH terms and free text words pooled
through boolean operators (“AND”, “OR”) on PubMed and
Scopus databases. The following research strategy was ap-
plied: ((functional posterior crossbite) OR (mandibular shift)
OR (unilateral posterior crossbite)) AND ((maxillary expan-
sion) OR (interceptive treatment) OR (interceptive orthodon-
tics)). Articles related to the diagnosis and treatment of func-
tional posterior crossbite in growing patients were included,
without the application of year or language restrictions. An
additional manual search was performed by selecting refer-
ences in the included studies. Therefore, additional articles
have been considered if relevant to the clinical indications for
the diagnosis and treatment of functional posterior crossbite in
the growing patients. Two authors selected the most pertinent
articles and eventual disagreements were resolved after con-
sulting a third author.

3. Results

To better address clinical indications and, considering the
different types of information available from the literature, the
text was organized generating specific domains that covered
the most significant clinical topics related to the treatment of
FPXB in growing subjects. The explanation of retrieved infor-
mation was supported by iconographic clinical representation
of the topic object of interest.

3.1 Aetiology
The development of FPXB involves a combination of dental-
skeletal and neuromuscular functional factors. A small maxil-
lary to mandibular intermolar dental width ratio stands out as
the predominant variable associated with FPXB, with its ori-
gin potentially rooted in genetic or environmental influences.
However, environmental factors appear to exert a more sub-
stantial influence on functional aspects during the developmen-

tal phase. Notably, conditions such as upper airway obstruc-
tion, characterized by hypertrophied adenoids or tonsils, and
allergic rhinitis leading to mouth breathing, have demonstrated
correlations with the initiation of posterior crossbites [21, 22].
These subjects often present an increased lower face height due
to the adaptive changes in head posture caused by chronic oral
breathing patterns [23]. Among environmental factors, non-
nutritive sucking habits can contribute to the development of
posterior crossbites [24, 25]; solid evidencewould confirm that
if sucking habits persist up to or beyond 48 months 7 up to
10 children develop anterior open bite, posterior crossbite or
increased overjet, with posterior crossbite accounting for 29%
of the malocclusions observed when sucking habit persists
beyond 4 years of age [19].

Both functional and non-nutritive habits negatively influ-
ence the transverse growth of the maxilla (along the midpalatal
suture) or the expansion of the alveolar processes and dento-
alveolar arch at an early age, determining similar signs of mal-
occlusion such as crossbite, anterior open bite and increased
overjet. In this regard, factors such as tongue position and
size, mouth breathing, non-nutritive sucking behaviors (such
as digit or pacifier sucking), and jaw-posture habits play roles
in the emergence of a posterior crossbite [24–26]. However,
functional and non-nutritive habits can differently influence
the vertical and sagittal skeletal facial growth patterns; for
example, pacifier users seem to be more susceptible to devel-
oping dento-alveolar deformities, at least at the early stage,
while oral breathers can develop greater lower face height with
facial skeletal divergence and long-face syndrome (Fig. 1A–
F). Such difference underlines the necessity for an extremely
accurate differential diagnosis for planning the appropriate
orthodontic treatment strategy, especially when they are in
combination with other treatments. In case of oral breathing
patterns, patients should be referred to the otolaryngologist to
identify the site and the reason for increased airway resistance,
and the orthodontic treatment should be coordinated with such
information in order to avoid the risk for relapse; instead,
pacifier users without significant skeletal disharmonies may
benefit from interceptive orthodontic treatment supported by
myofunctional therapy. In this regard, it should be considered
to implement habit correction strategies. Ideally, these strate-
gies should be applied before initiating orthodontic treatment.

Moreover, when an ectopic eruption occurs in the primary
or permanent dentition, it can contribute to the development of
crossbite. Ectopic eruption can occur when there is inadequate
space in the dental arch for the tooth to emerge properly. This
might happen due to factors such as crowding of teeth, small
jaw size, or the presence of supernumerary teeth. When a
tooth erupts in an abnormal position due to space constraints, it
can potentially lead to crossbite by interfering with the normal
alignment of opposing teeth [27–29].

It is important to point out that associations between nonnu-
tritive sucking habits, airway obstructions, neonatal intubation
and posterior crossbites do not necessarily suggest a cause-and-
effect relation [20].
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FIGURE 1. Example of different phenotypes of subjects affected by posterior crossbite and anterior open bite. (A–C)
Oral breathers with skeletal higher facial angle and long-face syndrome. (D–F) Pacifier users with normal vertical facial growth
developing dento-alveolar deformities.

3.2 Diagnosis

Functional posterior crossbite (FPXB) is clinically character-
ized by a unilateral crossbite accompanied by a functional shift
of the mandible toward the side affected by the crossbite. The
lateral shift of the mandible in functional crossbite (FXB) leads
to a skeletal (and often dental) midline deflection toward the
side of the crossbite. It is often associated with transverse
maxillary constriction with marginal ridges in line and the
absence of simple dental crossbite while assessing inter-arch
relationships in centric occlusion (CO). In this regard, FPXB
differs from bilateral crossbite (CB) in the degree of severity of
maxillary constriction (skeletal or dento-alveolar) since FXB
exhibits a lesser maxillary to mandibular width discrepancy
[30].
In Functional Posterior Crossbite (FPXB), the side affected

by the crossbite typically exhibits a partial or complete Class II
molar relationship, while the non-crossbite side demonstrates
a Class I relationship due to rotational mandibular closure
(Fig. 2A–C). This condition is associated with an asymmet-
ric condyle position, where the non-crossbite side is situated
downward and forward in the fossa, while the crossbite side
is centered within the fossa [4, 31]. In FPXB, an evident
discrepancy exists between centric occlusion (CO) and centric
relation (CR). Hence, it is crucial to conduct a differential
diagnosis with a true unilateral crossbite, wherein CO and CR
usually align. This differentiation can be readily established by
assessing the transverse inter-arch relationship in CR, confirm-
ing the presence of functional mandibular asymmetry (FPXB)
or intra-arch asymmetry (true unilateral posterior crossbite

(UPXB)) causing the unilateral crossbite (Fig. 2D).
Additionally, extra-oral examination may reveal asymmetry

of the mandibular chin concerning the facial midline, thereby
diminishing facial aesthetics. Such distinction is important
not only to establish the appropriate treatment but also to
plan the appropriate biomechanics since, in case of maxillary
expansion, the appliance should provide more expansion on
the CB side in true UPXB whereas conventional symmetric
appliance framework is generally adequate for treating both
FPXB and bi-lateral crossbite (Fig. 3A–D) [10].
Despite the recent enhancement in digital radiology and

3D imaging systems that can provide a detailed analysis of
anatomical structures, the diagnosis of FPXB is still based
mainly on clinical inspection. Concerning the radiological
dataset, it is important to adequate the radiation exposure to the
clinical necessity for diagnosis and treatment plan, according
to the A.L.A.R.A. (As Low As Reasonably Achievable) and
A.L.A.D.A. (As LowAsDiagnostically Acceptable) principles
[32]. Some indications for the use of 3D image examinations
in these cases could be the management of impacted canines,
transpositions, or ectopic and impacted teeth [33]. In this
regard, in the absence of relevant significant skeletal dishar-
monies or suspicious oral breathing patterns, the cephalogram
cannot be prescribed.

3.3 Indications for early treatment
3.3.1 Risk of altered function and TMJ disorder
Occlusal interferences represent the clinical factor triggering
FPXB. Although there is a consensus that occlusal factors do
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FIGURE 2. Example of FPXB. (A–C) The side affected by the crossbite typically exhibits a partial or complete Class II
molar relationship, while the non-crossbite side demonstrates a Class I relationship due to rotational mandibular closure. (A,D)
Discrepancy exists between centric occlusion (CO) and centric relation (CR): This differentiation can be readily established by
assessing the transverse inter-arch relationship in CR, confirming the presence of functional mandibular asymmetry (FPXB) or
intra-arch asymmetry (true UPXB) causing the unilateral crossbite.

FIGURE 3. Differential diagnosis between FPXB and true UPXB. (A,B) FPXB featuring mild maxillary constriction
and symmetric morphology of the palate. (C,D) true UPXB featuring maxillary constriction with significant reduction of the
hemilateral diameter on the crossbite side.
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not play a significant role in the etiology of temporomandibular
joint (TMJ) pain and dysfunction [34, 35], the presence of
occlusal interferences has been identified as a potential trigger
for bruxism [36] and tooth surface loss. In this regard, stress-
related grinding or clenching habits are considered to exert
a more substantial influence [37, 38]. The extent to which
malocclusions in the primary dentition and, in general, at de-
velopmental ages, contribute to long-term temporomandibular
disorders remains a subject of debate. Nevertheless, poste-
rior crossbites with a shift in closure consistently correlate
with TMJ problems [36, 37]. This correlation is thought to
result from asymmetric condylar positioning and contralat-
eral dental arch asymmetry [31]. These asymmetries lead
to the displacement of the mandible during jaw movements,
influencing the alignment and activity of jaw muscles [18].
While these alterations may not significantly impact jaw func-
tion in younger children, over time, jaw muscles adapt to
the abnormal mandibular position, resulting in modifications
to their thickness, particularly on the side affected by the
crossbite [38]. Also, since FPXB alters normal occlusion and
the orientation/alignment of jaw muscles, it can compromise
normal chewing function by reducing the effectiveness and
efficiency of food grinding [18]. Hence, in the absence of
consolidated evidence of the causative role of malocclusion in
determining TMJ disorders, even so, the early correction of
FPXB is advocated to restore normal chewing and swallowing
function.

3.3.2 Compensatory inter-arch asymmetry
The available evidence suggests that FPXB determines an
asymmetric position of the condyles in the glenoid fossa when
compared to subjects with normal occlusion [4, 31], with
restoration of symmetry following early treatment [39, 40].
Instead, untreated posterior crossbites in adult patients result in
alterations in mandibular symmetry and rotational position rel-
ative to the cranial base [41–43]. For this reason, as previously
mentioned, early treatment of FPXB is advocated to avoid
the persistency of the condylar asymmetry during the growing
stage which could interfere with mandibular function and bone
remodeling, and could muscle, skeletal, and joint adaptations
in crossbites primarily occur during early development [44].
In this regard, early correction of FPXB by expanding the
maxilla has been demonstrated to establish condyle and dental
symmetry [39] and realign mandibular rotation [4].
Most of the studies analyzing the asymmetry in subjects

with FPXB had been focused on the mandible [31, 45]. On
the contrary, few studies have focused on the maxillary mor-
phology and reported that FPXB in mixed dentition could be
associated with asymmetric development of the maxillary arch
[10, 46]. In this regard, recent evidence would suggest that
FPXB can be associated with an asymmetric pattern of devel-
opment of the maxilla [10]. Using the digital surface analysis
technique, it was found that FPXB in mixed dentition could be
associated with a symmetric contraction of the basal bone and
asymmetry of the alveolar processes, with the crossbite side
being narrower than the non-crossbite side. Such asymmetry
may develop as an adaptive and compensatory process aiming
at invalidating functional deviation caused by the mandibular
shift toward the crossbite side (Fig. 4A–F) [47].

This means that subjects with FPXB often present symmet-
ric skeletal constriction of the palate with asymmetricmorphol-
ogy of the alveolar process. This recent evidence is of great
clinical relevance when considering the future application of
orthodontic biomechanics in permanent dentition procedures
(see treatment section), and introduces the risk of maxillary
asymmetry as a factor for establishing early treatment. In this
regard, even more recent evidence suggested that maxillary
asymmetry improves one year after treatment of FPXB with
rapid maxillary expansion [47]. Thus, although the primary
goal of treating FPXB is the correction of the malocclusion and
of the associated altered mandibular function, recent evidence
would suggest that the early treatment of this condition is
important to favor a more harmonious and symmetric devel-
opment of the palate.

3.3.3 Facial aesthetics
In the era of social media and network communication, facial
and smile attractiveness represents an essential factor support-
ing self-esteem and social relationships, even among young in-
dividuals [48]. Being focused on facial attractiveness, layper-
sons are increasingly becoming familiar with concepts of facial
and soft-tissue aesthetics. This new awareness explains why
specific skeletal malocclusions are consistently perceived as
aesthetically displeasing by patients or their caregivers, poten-
tially causing varying degrees of distress based on individual
values and self-confidence [49, 50]. In the case of FPXB,
the lateral shift of the mandible generates the asymmetry of
the lower facial third upon closure, leading to lower midline
discrepancy and chin deviation toward the side affected by
the crossbite (Fig. 5A–D). For this reason, it is not rare that
parents or caregivers seek orthodontic consultation after hav-
ing noticed the appearance of mandibular asymmetry. In this
regard, although functional adaptations represent the primary
indications for early treatment of FPXB, the awareness of aes-
thetic deterioration from parents or caregivers could represent
an important factor for requiring orthodontic consultation.

3.3.4 Primary dentition vs. mixed dentition
treatment vs. permanent dentition treatment
Since up to 45% of posterior crossbites in the primary dentition
reach self-correction during the development of the denti-
tion, the routine treatment of this malocclusion in the primary
dentition as opposed to the early mixed dentition period has
been questioned [19]. According to the results of a recent
retrospective study [51], about three-quarters of cases with
a posterior crossbite in the deciduous dentition underwent
autocorrection in the mixed dentition. On the other hand, 4%
of children develop a new crossbite in mixed teeth. Therefore,
in cases with a posterior cross-bone of the deciduous tooth,
it may be reasonable to wait for the first permanent teeth to
occur before the management is initiated. The treatment of
FPXB in the primary dentition becomes justified when the
absence of treatment exposes the child to the risk of enduring
long-term detrimental consequences (see above). Maxillary
expansion at late deciduous dentition was also suggested since
it allows first permanentmolars to erupt with normal transverse
positions (i.e., without crossbite) [19]. Before contemplating
any treatment, it is essential to assess the child’s ability to
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FIGURE 4. Example of digital procedure used to assess palatemorphology. (A–C) Palate segmentation. (D,E) Palatemodel
mirroring. (F) Superimposition of the original model with the mirrored model with deviation analysis. Using this analysis, recent
studies have confirmed that subjects with FPXB present a symmetric mild constriction of the palate with asymmetric development
of the alveolar processes, being that the CB side is narrower than the non-CB side due to functional occlusal adaptations. Green
color = range of tolerance, blue-tone colors = negative values (constriction), red-tone colors = positive values (expansion).

FIGURE 5. Lower facial asymmetry (mandibular shift) in a young female featuring FPXB. (A) Extra-oral frontal view.
(B–D) Intra-oral photographs.
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cooperate with appliances or other corrective therapies and
to confirm the presence of an intact dentition not undergoing
significant changes during the correction phase.
Watchful waiting has been proposed as well, particularly

when the patient is in the transition from primary to mixed
dentition stages [10, 13]. This dental age period represents
a critical growth phase during which adaptive lower facial
and dento-alveolar asymmetry commence development [52].
Watchful waiting can be supported by 3D imaging systems
such as the usage of mirroring process and deviation analysis
of maxillary intra-oral scan [13]; this technology allows for
addressing the potential development of asymmetry and can
represent an extraordinary tool for establishing the appropriate
treatment timing in the timeframe between late deciduous and
early mixed dentition (Fig. 4A–D).
Except for those cases where patients could be exposed for

a medium/long-term period to the potential sequelae of FPXB
in deciduous dentition, the early mixed dentition can represent
the appropriate stage for treating this malocclusion. The most
significant reasons to postpone the treatment of FPXB at early
mixed dentition and, thus, to watchful waiting in deciduous
dentition are:
- To follow watchful waiting for potential self-correction,

avoiding unnecessary treatment in subjects observed at the late
deciduous dentition.
- To monitor the potential occurrence of adaptive compen-

satory asymmetry of the upper and lower alveolar process,
since it generally occurs at this dental age.
- To apply maxillary expansion in a period when the mid-

palatal suture is still premature, favoring the predominance
of skeletal effects compared to dentoalveolar tipping. At
this stage, it is still possible to anchor the appliance to de-
ciduous dentition (for example, bands on the upper second
deciduousmolars) which contributes to reducing dental tipping
on permanent dentition (upper permanent first molars). In
this regard, dental tipping can generate iatrogenic occlusal
interferences that may affect the effectiveness of the main
treatment objects, that is, re-establishing the normal CO-CR
occlusal relationship.
- To improve maxillary arch length deficiency secondary

to maxillary constriction, because the permanent incisors are
afforded more space before or during eruption than if the
crossbite is treated at a later age.
On the contrary, it is not recommended to postpone the

treatment of FPXB in permanent dentition for the following
reasons:
- Subjects would be exposed to a higher risk for temporo-

mandibular joint (TMJ) dysfunction and deviation from normal
facial aesthetics in the long term.
- Subjects would be exposed to the development of compen-

satory skeletal asymmetry on both maxillary and mandibular
alveolar processes, introducing the necessity for dental com-
pensation (>dental tipping) or occlusal compensations during
treatment with fixed appliances.
- In The case of maxillary expansion, the presence of os-

seous interdigitations of the midpalatal suture at this stage [47]
implies the necessity to increase the rate of screws expansions
(rapid maxillary expansion protocol) increasing dentoalveolar
side effects. Also, since the alveolar process is more con-

stricted at the CB side compared to the non-CB side [10], the
activation of the jackscrew can produce insufficient transverse
correction at the CB side and over-correction at the non-CB
side, thus requiring further complex biomechanical strategy to
compensate such asymmetry with fixed appliance in order to
reestablish the correct CO-CR relationship.

3.4 Treatment options
Concerning treatment in the primary dentition, selective grind-
ing is considered helpful to correct FPXB, as long as there
are no signs of transverse maxillary arch constriction, i.e.,
inter-canine width differential >3.3 mm and no discrepancy
in intermolar width (<1 mm) [19]. In this regard, posterior
crossbites with an intermolar arch width differential exceeding
one millimeter will necessitate upper-arch expansion through
the use of a removable or fixed appliance, even supported
by selective grinding. The prevalent and effective expansion
appliances employed in the primary dentition encompass the
removable upper expansion plate with a jackscrew and fixed
lingual arch appliances. Despite numerous studies exploring
the impacts of correcting posterior crossbites, the clinical sig-
nificance of most outcomes remains inconclusive. For mild
forms of unilateral posterior crossbite linked to a functional
shift, selective grinding of premature contacts in primary teeth
stands out as the sole clinically validated treatment approach
for correction in the primary dentition. Another approach,
developed by Prof. Pedro Planas, consists of the additive
technique involving the use of crowns for managing crossbite
in deciduous teeth, a method known as Planas Direct Tracks
(PDTs) [53]. PDTs work by creating inclined planes on the
teeth using composite resin, which guides the mandible into
a corrected position during function. This approach helps
modify the child’s chewing cycle and encourages bilateral
chewing, thus correcting the malocclusion over time. It is
a cost-effective and relatively simple technique that can be
performed by general dentists, making it accessible even in
public health settings [54].
Since the main cause of FPXB is a mild constriction of the

maxilla, the routine treatment of this condition requires the
increment of the upper arch diameters, in the form of skeletal
or dento-alveolar expansion, depending on the etiology of the
malocclusion.
Concerning dento-alveolar expansion, quad-helix or bi-

helix appliances can represent a valid treatment option since
they do not require the patient’s compliance. Generally,
it is sufficient to gently press the appliance framework
between anterior rings using a three-peak plier to obtain a
symmetric dento-alveolar expansion (Fig. 6A–D). However,
this procedure can be accomplished at their chairside by the
orthodontist or pediatric dentist. Alternatively, a removable
appliance including a jackscrew can be a valid alternative
(Fig. 7A,B). In this case, parents or caregivers can perform the
appliance activation at home; the turning frequency of the jack-
screw should be set to 1 activation each every fifth to seventh
day to favor dento-alveolar adaptation, avoiding the risk for
appliance displacement occurring with faster activations. The
appliance must be made with well-fitting clasps to prevent
displacement. The removable appliance can be designed with
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FIGURE 6. Example of quad-helix appliance and activation for dento-alveolar expansion. (A,B) Extra-oral activation.
(C) Drawing showing the appropriate site to apply bends. Generally, it is sufficient to gently press the appliance framework
between anterior rings using a three-peak plier to obtain a symmetric dentoalveolar expansion. (D) Intra-oral view.

FIGURE 7. Removable appliance including jackscrew can be a valid alternative. (A) Occlusal view. (B) Inner view.
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an asymmetric cut of the resin which introduces different
anchorage support between both sides, in case of necessity for
slight asymmetric expansion. Nevertheless, caution should
be used when opting for a removable appliance since poor
compliance may result in a relapse of the previous expansion
and lower success rates [55].
To obtain skeletal expansion at the midpalatal suture, fixed

expanders, in the form of Haas or hyrax designs are generally
used (Fig. 8A,B). The resin included in the Hass expander
could be helpful to mitigate the transmission of forces to
the dentition due to the support of the palatal vault. In the
mixed dentition stage, a slow expansion protocol is sufficient
to generate skeletal expansion of the maxilla. For this reason,
the rate of expansion is a quarter turn of the screw every two
or three days and the estimated time to correct the crossbite is
6–12 weeks.
If crossbite was not intercepted previously in the mixed

dentition, rapid maxillary expansion is advocated in the early
permanent dentition stage, due to its ability to induce a more
significant degree of skeletal expansion and result in less dental
tipping compared to other slower expansion protocols. The
recommended rate of expansion is 1–2 quarter revolutions of
the screw per day, and the anticipated duration for correcting
the crossbite ranges from 2 to 6 weeks. Patients should be
informed that an initial midline maxillary diastema will be
created. Throughout the retention phase of treatment, this
diastema will gradually close, often involving dental tipping
as transeptal fibers approximate the central incisors. The
usage of customized computer-aided design and computer-
aided manufacturing (CAD-CAM) molar bands can be helpful
in increasing the efficiency of the crossbite correction since it
is possible to include an occlusal metal bite-block that allows
to start of the expansion from the CR, that is, without the of
presence occlusal interferences (Fig. 9A–D). Moreover, rapid
maxillary expansion may also be performed in the late mixed
dentition, as in this stage the median palatine suture may not
be completely ossified (variations between patients). In fact, it
has been demonstrated that there are different stages of matu-
ration of the median palatine suture and that the most advanced
stages of ossification are reached at ages often subsequent to
those of the late mixed dentistry [56].

Figs. 10,11,12,13 describe a full case of a child affected by
FPXB treated with a maxillary expander featuring customized
CAD-CAM molar bands.
Both slow and rapid maxillary expansion require overex-

pansion, reaching a stage where the lingual cusps of the upper
molars make contact with the buccal cusps of the lower mo-
lars. The appliance should be retained in situ for an extended
duration, ranging from 4 to 6 months, and at least equivalent
to the time necessary for correcting the crossbite. In cases
where a screw functions as the active mechanism, stabilization
can be achieved using a ligature wire or composite material to
prevent relapse. However, although rapid maxillary expansion
results in overall increases in maxillary arch widths, it has been
demonstrated that some of the width gains achieved will be
reduced during the fixed appliance treatment, and significant
relapse will be reasonably observed over the long term, par-
ticularly in the inter-canine width [57]. Since at this stage
(permanent dentition) patients could feature a consolidated
adaptive compensatory asymmetry of the alveolar processes
[10, 47, 58], it is possible that after completion of the expansion
protocol, they reach overexpansion at the non-CB side and
insufficient correction of the fossa-cusp relationship at the
CB side. For this reason, the asymmetric design of ancillary
components can be integrated into the appliance framework to
increase the anchorage at the non-CB side and favor more den-
toalveolar expansion at the CB side, net of skeletal expansion
occurring at the midpalatal suture (Fig. 14A–D).
Given the multifactorial nature of the transverse skeletal

discrepancy in the upper maxilla, before initiating maxillary
expansion, it is crucial to adopt a multidisciplinary approach
involving the otolaryngologist and speech therapist. As the
pediatric patient is still in an early developmental stage, elim-
inating the etiological factors responsible for maxillary con-
striction may allow for natural width development once the
causative factors are removed. In such circumstances, since
the primary goal of the orthodontist is to eliminate occlusal
interferences, they may opt for minimal expansion in con-
junction with occlusal grinding in the deciduous dentition.
Subsequently, palatal expansion could be considered if the
removal of etiological factors proves insufficient in restoring
the width growth of the upper maxilla.

FIGURE 8. Designs of fixed maxillary expanders used for opening mid-palatal suture. (A) Haas expander. (B) Hyrax
expander.
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FIGURE 9. Example of customized CAD-CAM molar bands for maxillary expansion. (A–C) Occlusal metal bite-block
can help increase the efficiency of the crossbite correction since it is possible to start the expansion from the CR without the of
presence occlusal interferences. (D) Occlusal view of metal bites block included into the customized bands.

FIGURE 10. Extra-oral photographs of a male child presenting FPXB. (A) Frontal view in the rest position. (B) Frontal
view while smiling. (C) Right profile view.
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FIGURE 11. Intra-oral photographs of a male child presenting FPXB. (A) Right lateral view. (B) Frontal view. (C) Left
lateral view. (D) Upper occlusal view. (E) Lower occlusal view.

FIGURE 12. Intra-oral photographs of the post-expansion stage. (A) Right lateral view. (B) Frontal view. (C) Left lateral
view.

FIGURE 13. Intra-oral photographs of the final retention stage. (A) Right lateral view. (B) Frontal view. (C) Left lateral
view. (D) Upper occlusal view. (E) Lower occlusal view.
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FIGURE 14. Example of extreme alveolar adaptation to the FPXB in a young female in permanent dentition. In this
sub-optimal clinical condition, it is possible to include a resin pad on the non-CB side to favor dissipation of the forces exerted
on the dentition during maxillary expansion, to recover a symmetric morphology of the alveolar processes (more expansion on
the CB side). (A) Pre-treatment condition (asymmetry). (B) Expander in place with asymmetric design of the resin pad. (C)
Post-expansion stage. (D) Post-retention stage with symmetric palate morphology almost recovery.

Another group of approaches includes skeletal anchorage
systems which are advanced orthodontic solutions that use
mini-implants or mini-screws to provide a stable and reli-
able anchor for various dental movements. Bone anchor-
age options for treating posterior crossbite include the hy-
brid Hyrax and micro-implant-assisted rapid palatal expansion
(MARPE). Common outcomes of bone-anchored treatments
include consistent disruption of the circummaxillary suture,
greater forward displacement of the maxilla, fewer adverse
effects from tooth-borne expansion, reduced clockwise rota-
tion of the mandibular plane, and suitability for postpuberty
or more mature patients [59]. These devices are particularly
effective in promoting larger and more successful skeletal
growth in adolescents compared to traditional dental-anchored
expanders. However, the placement of mini-screws is a minor
surgical procedure, which can be intimidating for children,
and complications such as infection, implant failure or irri-
tation could occur. Moreover, skeletal anchorage systems
can be more expensive compared to traditional orthodontic
appliances. Finally, in younger patients, alternative treatments
such as maxillary expanders anchored on deciduous teeth can
achieve effective and stable results without the need for skele-
tal anchorage. This more conservative approach respects nat-
ural dental development and avoids the risks associated with
more aggressive skeletal interventions, making it more appro-
priate and safer for children [60, 61].

Tables 1 and 2 summarize the key aspects of various treat-
ment options for managing posterior crossbite in children,
highlighting their indications, advantages, and disadvantages

to aid in treatment planning and decision-making.
Figs. 15,16,17 show the decisional algorithm involved in

the clinical management of unilateral posterior crossbite in
growing individuals.

4. Conclusions

The present manuscript has proposed an overview of the clin-
ical indications for the treatment of FPXB based on the avail-
able literature on this topic. In the light of the data reported,
the following recommendations can be drawn:
- Early treatment of FPXB is indicated to avoid or reduce the

risk for asymmetric adaptations at the level of skeletal, dental,
and muscle components.
- Early treatment can begin in deciduous dentition if watch-

ful waiting exposes patients to long-term detrimental conse-
quences. In the case of transition from late deciduous to
early mixed dentition, watchful waiting for a medium-time
period may be considered if asymmetric adaptations have not
occurred. Such conditions can be monitored using modern 3D
imaging systems editing .stl files of intra-oral scans.
- Occlusal grinding (removal of occlusal interferences) is the

primary approach in mixed dentition, supported or not by the
expansion of the maxillary arch. When maxillary expansion
is advocated, a quad-helix appliance or a removal expansion
plate should be used, according to the clinical characteristics
and patients’ compliance.
- In the mixed dentition stage, maxillary expansion using

a slow activation rate is encouraged to optimize skeletal ex-
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TABLE 1. Indications and advantages of posterior crossbite treatments in pediatric population.

Treatment option Indications Advantages

Selective grinding of deciduous
teeth

Minor posterior crossbites,
functional crossbites with occlusal

interference

Simple, non-invasive, cost-effective, no need for
special equipment, can be performed by general

dentists.

Planas direct tracks Functional crossbites, early
intervention in young children

Modifies chewing cycle, cost-effective, low need
for patient cooperation, easy to perform by general

dentists .

Removable upper acrylic splints
with jack screw

Moderate to severe crossbites,
when patient compliance is good

Adjustable, removable, less invasive than fixed
appliances, can be removed for cleaning  .

Quad-helix Moderate to severe crossbites,
particularly those needing
significant expansion

Continuous force application does not rely on
patient compliance, effective for significant

corrections .

Customized CAD-CAM deciduous
molar bands for fixed maxillary
expansion

Severe crossbites, need for precise
fit and customization in subjects
with stable deciduous molars

High precision, customized fit, effective for
significant corrections, comfortable for patient,

more conservative for permanent molars .

Conventional fixed maxillary ex-
panders with bands on the first
molars

Severe crossbites, older children
with permanent first molars

Effective for significant corrections, reliable, does
not rely on patient compliance .

Bone-borne maxillary expansion Severe crossbites, adolescents, and
young adults requiring skeletal

changes

Produces skeletal changes, less dental tipping,
stable long-term results, effective for older

patients .

CAD-CAM: Computer-aided design and computer-aided manufacturing.

TABLE 2. Disadvantages of posterior crossbite treatments in pediatric population.

Treatment option Disadvantages

Selective grinding of deciduous teeth Limited to minor corrections, potential over-reduction, requires precise technique
to avoid damage.

Planas direct tracks Requires regular follow-up, resin tracks may need adjustments, potential for resin
fractures .

Removable upper acrylic splints with jack
screw

Relies heavily on patient compliance, potential for loss or breakage, less effective
for severe cases .

Quad-helix Can cause discomfort, may affect speech, potential for irritation of soft tissues,
fixed nature may be restrictive .

Customized CAD-CAM deciduous molar
bands for fixed maxillary expansion

Higher cost, requires specialized equipment, potential for discomfort during
fitting .

Conventional fixed maxillary expanders
with bands on first molars

May cause discomfort, can lead to decalcification around bands, longer treatment
time .

Bone-borne maxillary expansion Invasive procedure, higher cost, potential for surgical risks, requires specialist
intervention .

CAD-CAM: Computer-aided design and computer-aided manufacturing.
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FIGURE 15. Decisional algorithm for treating unilateral posterior crossbite in the deciduous dentition. CO-CR: centric
occlusion-centric relation; FPXB: functional posterior crossbite; UPXB: unilateral posterior crossbite; UA: upper arch.

FIGURE 16. Decisional algorithm for treating unilateral posterior crossbite in the mixed dentition. CO-CR: centric
occlusion-centric relation; FPXB: functional posterior crossbite; UPXB: unilateral posterior crossbite; UA: upper arch; LA: lower
arch.
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FIGURE 17. Decisional algorithm for treating unilateral posterior crossbite in the permanent dentition. CO-CR: centric
occlusion-centric relation; FPXB: functional posterior crossbite; UPXB: unilateral posterior crossbite; UA: upper arch; LA: lower
arch.

pansion, minimizing dentoalveolar side effects. The usage
of palatal resin support (Haas expander) may help distribute
activation forces to the skeletal and soft-tissue components.
Although it is still possible to expand the maxillary arch

in permanent dentition, the treatment of FPXB should not
begin at this stage due to the presence of significant adap-
tations that can influence maxillary morphology and dento-
alveolar compensations in both arches (asymmetry) and that
can compromise the stability of the treatment outcome. In
this regard, it is often necessary to recur to complex designs
of appliance’s framework or post-expansion biomechanical
remedial to reestablish a correct balance between both arches.

AVAILABILITY OF DATA AND MATERIALS

The data presented in this study are available on reasonable
request from the corresponding author.

AUTHOR CONTRIBUTIONS

ALG and AP—designed the research study; wrote the
manuscript. AP—performed the research. ALG, GI and
RL—analyzed the data. All authors read and approved the
final manuscript.

ETHICS APPROVAL AND CONSENT TO
PARTICIPATE

Patients (parents) signed the consent form for images acquisi-
tion and publication.

ACKNOWLEDGMENT

Not applicable.

FUNDING

This research received no external funding.

CONFLICT OF INTEREST

The authors declare no conflict of interest. Antonino Lo
Giudice is serving as one of the Editorial Board members of
this journal. We declare that Antonino Lo Giudice had no
involvement in the peer review of this article and has no access
to information regarding its peer review. Full responsibility for
the editorial process for this article was delegated to VG.

REFERENCES
[1] da Silva Filho OG, Santamaria M Jr, Capelozza Filho L. Epidemiology of

posterior crossbite in the primary dentition. Journal of Clinical Pediatric
Dentistry. 2007; 32: 73–78.

[2] Sousa RVD, Ribeiro GLA, Firmino RT, Martins CC, Granville-Garcia
AF, Paiva SM. Prevalence and associated factors for the development
of anterior open bite and posterior crossbite in the primary dentition.
Brazilian Dental Journal. 2014; 25: 336–342.

[3] Souki BQ, Pimenta GB, Souki MQ, Franco LP, Becker HMG, Pinto
JA. Prevalence of malocclusion among mouth breathing children: do
expectations meet reality? International Journal of Pediatric Otorhino-
laryngology. 2009; 73: 767–773.

[4] Leonardi R, Caltabiano M, Cavallini C, Sicurezza E, Barbato E, Spamp-
inato C, et al. Condyle fossa relationship associated with functional
posterior crossbite, before and after rapid maxillary expansion. The Angle
Orthodontist. 2012; 82: 1040–1046.

[5] Allen D, Rebellato J, Sheats R, Ceron AM. Skeletal and dental



27

contributions to posterior crossbites. The Angle Orthodontist. 2003; 73:
515–524.

[6] Baka ZM, Akin M, Ucar FI, Ileri Z. Cone-beam computed tomography
evaluation of dentoskeletal changes after asymmetric rapid maxillary ex-
pansion. American Journal of Orthodontics and Dentofacial Orthopedics.
2015; 147: 61–71.

[7] LoGiudice A, Barbato E, Cosentino L, Ferraro CM, Leonardi R. Alveolar
bone changes after rapid maxillary expansion with tooth-born appliances:
a systematic review. European Journal of Orthodontics. 2018; 40: 296–
303.

[8] Fränkel R. A functional approach to orofacial orthopaedics. British
Journal of Orthodontics. 1980; 7: 41–51.

[9] Owen AH. Morphologic changes in the transverse dimension using the
Fränkel appliance. American Journal of Orthodontics. 1983; 83: 200–
217.

[10] Leonardi R, Lo Giudice A, Rugeri M, Muraglie S, Cordasco G, Barbato
E. Three-dimensional evaluation on digital casts of maxillary palatal size
and morphology in patients with functional posterior crossbite. European
Journal of Orthodontics. 2018; 40: 556–562.

[11] LoGiudiceA, Ronsivalle V, Santonocito S, LuccheseA,Venezia P,Marzo
G, et al. Digital analysis of the occlusal changes and palatal morphology
using elastodontic devices. A prospective clinical study including Class
II subjects in mixed dentition. European Journal of Paediatric Dentistry.
2022; 23: 275–280.

[12] Petrén S, Bondemark L, Söderfeldt B. A systematic review concerning
early orthodontic treatment of unilateral posterior crossbite. The Angle
Orthodontist. 2003; 73: 588–596.

[13] Primozic J, Baccetti T, Franchi L, Richmond S, Farcnik F, Ovsenik M.
Three-dimensional assessment of palatal change in a controlled study
of unilateral posterior crossbite correction in the primary dentition. The
European Journal of Orthodontics. 2013; 35: 199–204.

[14] Kurol J, Berglund L. Longitudinal study and cost-benefit analysis of the
effect of early treatment of posterior cross-bites in the primary dentition.
The European Journal of Orthodontics. 1992; 14: 173–179.

[15] Thilander B, Lennartsson B. A study of children with unilateral posterior
crossbite, treated and untreated, in the deciduous dentition—occlusal
and skeletal characteristics of significance in predicting the long-term
outcome. Journal of Orofacial Orthopedics. 2002; 63: 371–383.

[16] Alsawaf DH, Almaasarani SG, Hajeer MY, Rajeh N. The effectiveness of
the early orthodontic correction of functional unilateral posterior crossbite
in the mixed dentition period: a systematic review and meta-analysis.
Progress in Orthodontics. 2022; 23: 5.

[17] Tsanidis N, Antonarakis GS, Kiliaridis S. Functional changes after early
treatment of unilateral posterior cross‐bite associated with mandibular
shift: a systematic review. Journal of Oral Rehabilitation. 2016; 43: 59–
68.

[18] Alshammari A, Almotairy N, Kumar A, Grigoriadis A. Effect of
malocclusion on jaw motor function and chewing in children: a
systematic review. Clinical Oral Investigations. 2022; 26: 2335–2351.

[19] Malandris M, Mahoney EK. Aetiology, diagnosis and treatment of
posterior cross-bites in the primary dentition. International Journal of
Paediatric Dentistry. 2004; 14: 155–166.

[20] KennedyDB, OsepchookM.Unilateral posterior crossbite withmandibu-
lar shift: a review. Journal of the Canadian Dental Association. 2005; 71:
569–573.

[21] Góis EGO, Ribeiro-Júnior HC, Vale MPP, Paiva SM, Serra-Negra
JMC, Ramos-Jorge ML, et al. Influence of nonnutritive sucking habits,
breathing pattern and adenoid size on the development of malocclusion.
The Angle Orthodontist. 2008; 78: 647–654.

[22] Melink S, Vagner MV, Hocevar-Boltezar I, Ovsenik M. Posterior
crossbite in the deciduous dentition period, its relation with sucking
habits, irregular orofacial functions, and otolaryngological findings.
American Journal of Orthodontics and Dentofacial Orthopedics. 2010;
138: 32–40.

[23] Rodríguez-Olivos LHG, Chacón-Uscamaita PR, Quinto-Argote AG,
Pumahualcca G, Pérez-Vargas LF. Deleterious oral habits related to
vertical, transverse and sagittal dental malocclusion in pediatric patients.
BMC Oral Health. 2022; 22: 88.

[24] Borrie FR, Bearn DR, Innes NP, Iheozor-Ejiofor Z. Interventions for the
cessation of non-nutritive sucking habits in children. Cochrane Database

of Systematic Reviews. 2015; 2015: CD008694.
[25] Schmid KM, Kugler R, Nalabothu P, Bosch C, Verna C. The effect of

pacifier sucking on orofacial structures: a systematic literature review.
Progress in Orthodontics. 2018; 19: 8.

[26] Guilleminault C, Huang Y. From oral facial dysfunction to dysmorphism
and the onset of pediatric OSA. Sleep Medicine Reviews. 2018; 40: 203–
214.

[27] Soxman JA. Ectopic eruption of maxillary permanent canines. Handbook
of Clinical Techniques in Pediatric Dentistry. 2021; 68: 217–222.

[28] Bjerklin K, Kurol J, Valentin J. Ectopic eruption of maxillary first
permanent molars and association with other tooth and developmental
disturbances. The European Journal of Orthodontics. 1992; 14: 369–375.

[29] Proffit WR, Fields H. Contemporary orthodontics. 5th edn. Elsevier
Health Sciences: St. Louis. 2012.

[30] de Boer M, Steenks MH. Functional unilateral posterior crossbite.
Orthodontic and functional aspects. Journal of Oral Rehabilitation. 1997;
24: 614–623.

[31] Pinto AS, Buschang PH, Throckmorton GS, Chen P. Morphological
and positional asymmetries of young children with functional unilateral
posterior crossbite. American Journal of Orthodontics and Dentofacial
Orthopedics. 2001; 120: 513–520.

[32] Jaju PP, Jaju SP. Cone-beam computed tomography: time to move from
ALARA to ALADA. Imaging Science in Dentistry. 2015; 45: 263–265.

[33] De Grauwe A, Ayaz I, Shujaat S, Dimitrov S, Gbadegbegnon L,
Vande Vannet B, et al. CBCT in orthodontics: a systematic review on
justification of CBCT in a paediatric population prior to orthodontic
treatment. European Journal of Orthodontics. 2019; 41: 381–389.

[34] Michelotti A, Iodice G. The role of orthodontics in temporomandibular
disorders. Journal of Oral Rehabilitation. 2010; 37: 411–429.

[35] Manfredini D, Perinetti G, Guarda-Nardini L. Dental malocclusion is not
related to temporomandibular joint clicking: a logistic regression analysis
in a patient population. The Angle Orthodontist. 2014; 84: 310–315.

[36] Manfredini D, Stellini E, Marchese-Ragona R, Guarda-Nardini L. Are
occlusal features associated with different temporomandibular disorder
diagnoses in bruxers? CRANIO®. 2014; 32: 283–288.

[37] Thilander B, Rubio G, Pena L, de Mayorga C. Prevalence of temporo-
mandibular dysfunction and its association with malocclusion in children
and adolescents: an epidemiologic study related to specified stages of
dental development. The Angle Orthodontist. 2002; 72: 146–154.

[38] Grünheid T, Langenbach GE, Korfage JA, Zentner A, van Eijden TM.
The adaptive response of jaw muscles to varying functional demands.
European Journal of Orthodontics. 2009; 31: 596–612.

[39] Myers DR, Barenie JT, Bell RA, Williamson EH. Condylar position in
children with functional posterior crossbites: before and after crossbite
correction. Pediatric Dentistry. 1980; 2: 190–194.

[40] WangZ, SpoonME,Khan J, BarmakAB, RossouwPE,Michelogiannakis
D. Cone beam computed tomographic evaluation of the changes in
condylar position in growing patients with unilateral posterior crossbite
undergoing rapid maxillary expansion followed by fixed orthodontic
therapy. European Archives of Paediatric Dentistry. 2021; 22: 959–967.

[41] Leonardi RM, Aboulazm K, Giudice AL, Ronsivalle V, D’Antò V,
Lagravère M, et al. Evaluation of mandibular changes after rapid max-
illary expansion: a CBCT study in youngsters with unilateral posterior
crossbite using a surface-to-surface matching technique. Clinical Oral
Investigations. 2021; 25: 1775–1785.

[42] Leonardi R, Muraglie S, Lo Giudice A, Aboulazm KS, Nucera R.
Evaluation of mandibular symmetry and morphology in adult patients
with unilateral posterior crossbite: a CBCT study using a surface-to-
surface matching technique. European Journal of Orthodontics. 2020; 42:
650–657.

[43] Almaqrami BS, Alhammadi MS, Tang B, ALyafrusee ES, Hua F,
He H. Three-dimensional morphological and positional analysis of the
temporomandibular joint in adults with posterior crossbite: a cross-
sectional comparative study. Journal of Oral Rehabilitation. 2021; 48:
666–677.

[44] Evangelista K, Valladares-Neto J, Garcia Silva MA, Soares Cevidanes
LH, de Oliveira Ruellas AC. Three-dimensional assessment of mandibu-
lar asymmetry in skeletal Class I and unilateral crossbite malocclusion in
3 different age groups. American Journal of Orthodontics and Dentofacial
Orthopedics. 2020; 158: 209–220.



28

[45] Veli I, Uysal T, Ozer T, Ucar FI, Eruz M. Mandibular asymmetry
in unilateral and bilateral posterior crossbite patients using cone-beam
computed tomography. The Angle Orthodontist. 2011; 81: 966–974.

[46] Ferro F, Spinella P, Lama N. Transverse maxillary arch form and
mandibular asymmetry in patients with posterior unilateral crossbite.
American Journal of Orthodontics and Dentofacial Orthopedics. 2011;
140: 828–838.

[47] Evangelista K, Ferrari-Piloni C, Barros LAN, Avelino MAG, Helena
Soares Cevidanes L, Ruellas ACDO, et al. Three-dimensional assessment
of craniofacial asymmetry in children with transverse maxillary defi-
ciency after rapid maxillary expansion: a prospective study. Orthodontics
& Craniofacial Research. 2020; 23: 300–312.

[48] Seekis V, Barker G. Does #beauty have a dark side? Testing mediating
pathways between engagement with beauty content on social media and
cosmetic surgery consideration. Body Image. 2022; 42: 268–275.

[49] Akpasa IO, Yemitan TA, Ogunbanjo BO, Oyapero A. Impact of severity
of malocclusion and self-perceived smile and dental aesthetics on
self-esteem among adolescents. Journal of the World federation of
orthodontists. 2022; 11: 120–124.

[50] Gomes MC, Perazzo MF, Neves ÉT, Martins CC, Paiva SM, Granville-
Garcia AF. Oral problems and self-confidence in preschool children.
Brazilian Dental Journal. 2017; 28: 523–530.

[51] Khda M, Kiliaridis S, Antonarakis GS. Spontaneous correction and new
development of posterior crossbite from the deciduous to the mixed
dentition. European Journal of Orthodontics. 2023; 45: 266–270.

[52] Primozic J, Perinetti G, Richmond S, Ovsenik M. Three-dimensional
evaluation of facial asymmetry in association with unilateral functional
crossbite in the primary, early, and late mixed dentition phases. The Angle
Orthodontist. 2013; 83: 253–258.

[53] Planas P. Rehabilitación neuro-oclusal (RNO). 2nd edn. Ediciones
Científicas y Técnicas S.A.: Bacrcelona. 1994.

[54] Ramirez-Yañez GO. Planas direct tracks for early crossbite correction.
Journal of Clinical Orthodontics. 2003; 37: 294–298.

[55] Rabah N, Al-Ibrahim HM, Hajeer MY, Ajaj MA, Mahmoud G. Assess-
ment of patient-centered outcomes when treating maxillary constriction

using a slow removable versus a rapid fixed expansion appliance in the
adolescence period: a randomized controlled trial. Cureus. 2022; 14:
e22793.

[56] Angelieri F, Cevidanes LHS, Franchi L, Gonçalves JR, Benavides E,
McNamara Jr JA. Midpalatal suture maturation: classification method
for individual assessment before rapid maxillary expansion. American
Journal of Orthodontics and Dentofacial Orthopedics. 2013; 144: 759–
769.

[57] Gurel HG, Memili B, Erkan M, Sukurica Y. Long-term effects of
rapid maxillary expansion followed by fixed appliances. The Angle
Orthodontist. 2010; 80: 5–9.

[58] Ronsivalle V, Isola G, Lo Re G, Boato M, Leonardi R, Lo Giudice A.
Analysis of maxillary asymmetry before and after treatment of functional
posterior cross-bite: a retrospective study using 3D imaging system and
deviation analysis. Progress in Orthodontics. 2023; 24: 41.

[59] Khosravi M, Ugolini A, Miresmaeili A, Mirzaei H, Shahidi-Zandi
V, Soheilifar S, et al. Tooth-borne versus bone-borne rapid maxillary
expansion for transverse maxillary deficiency: a systematic review.
International Orthodontics. 2019; 17: 425–436.

[60] Inchingolo AM, Patano A, De Santis M, Del Vecchio G, Ferrante L,
Morolla R, et al. Comparison of different types of palatal expanders:
scoping review. Children. 2023; 10: 1258.

[61] Mutinelli S, Cozzani M. Rapid maxillary expansion in early-mixed
dentition: effectiveness of increasing arch dimension with anchorage on
deciduous teeth. European Journal of Paediatric Dentistry. 2015; 16: 115–
122.

How to cite this article: Antonino Lo Giudice, Alessandro
Polizzi, Rosalia Leonardi, Gaetano Isola. Clinical indications for
the diagnosis and treatment of functional posterior crossbite in
pediatric population: a narrative review with clinical description.
Journal of Clinical Pediatric Dentistry. 2024; 48(6): 12-28. doi:
10.22514/jocpd.2024.123.


	Introduction
	Materials and methods
	Results
	Aetiology
	Diagnosis
	Indications for early treatment
	Risk of altered function and TMJ disorder
	Compensatory inter-arch asymmetry
	Facial aesthetics
	Primary dentition vs. mixed dentition treatment vs. permanent dentition treatment

	Treatment options

	Conclusions

