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Abstract

Palatal expansion is a fundamental interceptive orthodontic procedure in pediatric dentistry aimed at correcting
transverse maxillary deficiency during periods of active craniofacial growth. Early identification of maxillary
constriction by pediatric dentists enables timely intervention, optimizing skeletal responsiveness of the midpalatal
suture and preventing progression to complex malocclusions. This review outlines the growth and maturation of
the pediatric maxilla, indications for palatal expansion, classifications of expanders, expansion protocols, and their
skeletal, dental, and functional effects. Evidence highlights that palatal expanders are most effective in the mixed
dentition phase, producing significant transverse skeletal widening, correction of posterior crossbites, alleviation of
crowding, and improvement in airway dimensions and sleep-disordered breathing. Proper appliance selection,
controlled activation, and an adequate retention phase are essential to ensure stability and minimize relapse.
Overall, palatal expansion plays a pivotal role in guiding harmonious craniofacial development, improving oral
health-related quality of life, and reducing the need for invasive orthodontic or surgical interventions in adulthood.

Keywords: Palatal expansion; Pediatric dentistry; Transverse maxillary deficiency; Rapid maxillary expansion;
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Introduction

Pediatric dentists play a pivotal role in the early or bilateral posterior crossbite; however, dental
identification of orthodontic problems such as compensations or functional mandibular shifts
transverse maxillary deficiency (TMD) during may obscure the underlying skeletal
routine dental examinations, allowing timely discrepancy.? Maxillary expansion performed
intervention that can guide jaw growth and during active growth phases ideally before 15-
prevent  the progression to severe 16 years in girls and 18 years in boys—
malocclusions. Through continuous monitoring capitalizes on the patency of the midpalatal
of dental and craniofacial development, suture, enabling true skeletal expansion that
pediatric dentists assess bite discrepancies, arch enhances transverse maxillomandibular
constriction, crowding, and jaw disharmonies in harmony, improves facial symmetry, and
children often as early as seven years of age in minimizes the risk of tooth impaction, crowding,
accordance with recommendations from the and invasive adult interventions, given that
American Association of Orthodontists, and transverse maxillary growth is largely
facilitate appropriate referrals to orthodontists completed by late adolescence.* The etiology of
when necessary.! Early orthodontic intervention TMD is multifactorial, encompassing genetic
not only improves masticatory efficiency and predisposition, disharmonious
occlusal relationships but also reduces the maxillomandibular development, mouth
likelihood of complex treatments such as breathing secondary to adenoid hypertrophy as
extractions or orthognathic surgery in later life, described by the functional matrix theory,
while positively influencing facial aesthetics and prolonged non-nutritive sucking habits beyond
psychosocial well-being.2 three years of age, bottle-feeding, premature
Epidemiological evidence indicates that TMD is loss of primary molars leading to arch collapse,
a common finding in pediatric populations, with and craniofacial anomalies such as cleft palate or
prevalence rates ranging from 8% to 18% in the syndromic conditions.>

mixed dentition and reports of up to 31.1% Within this context, a pediatric dentistry-
among children aged 7-18 years in certain focused review is essential to emphasize early
populations, frequently presenting as unilateral transverse correction, promote restoration of
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basal bone relationships during growth,
integrate etiological screening with appliance
planning, and prevent complications associated
with expansion in mature sutures, thereby
reinforcing the pediatric dentist’s proactive role
in achieving long-term occlusal stability and
reducing the need for complex multidisciplinary
care in adulthood.®

Review Of Literature

Palatal expanders constitute a cornerstone of
interceptive orthodontic therapy in pediatric
dentistry, with extensive literature supporting
their role in managing transverse maxillary
deficiency (TMD) and enhancing oral health-
related quality of life (OHRQoL) in children.
Early evidence by Sheats (2014) highlighted the
effectiveness of rapid maxillary expansion
(RME) in correcting posterior crossbites,
producing skeletal widening of the maxilla with
favorable effects on circummaxillary sutures
and nasal airflow, and also reported promising
outcomes in pediatric patients with sleep-
disordered breathing, including improvements
in obstructive sleep apnea parameters.” As
appliance design evolved, Beretta et al. (2021)
introduced innovative metal-free expanders
such as the ZeroExpander, emphasizing
improved comfort, reduced allergenic risk, and
compliance-free therapy, particularly beneficial
for children with special healthcare needs.® In
the same year, Martins et al. (2021) evaluated
the impact of palatal expanders on OHRQoL and
found that although children may experience
transient functional limitations during the initial
phase of expansion, overall quality of life
remains largely unaffected, underscoring
children’s adaptability to these appliances.®
Expanding the scope beyond dentofacial
outcomes, Jang et al. (2024) emphasized the
need for further longitudinal research to clarify
the broader behavioral, neurocognitive, and
psychosocial effects of maxillary expansion in
growing children.’® Most recently, Bacci (2025)
reported advances in esthetic and functional
appliance design, including shape-memory and
transparent materials, which enhance appliance
fit, aesthetics, and patient acceptance, thereby
improving cooperation in pediatric patients.1!

Growth and Development of the Pediatric
Maxilla

The midpalatal suture (MPS) develops during
maxillary growth as a fibrous articulation
uniting the two palatal processes, initially
presenting as a wide, Y-shaped configuration in
infancy and gradually transforming into a more
complex and interdigitated structure that
significantly influences the success of transverse
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maxillary expansion. Early maxillary growth
predominantly occurs in the anteroposterior
and vertical dimensions, with approximately
85% of adult maxillary size attained by five
years of age, followed by a period of accelerated
growth until around 11 years and a subsequent
deceleration toward maturation.? Radiographic
assessment using cone-beam  computed
tomography (CBCT) has categorized MPS
maturation into five stages, ranging from Stage
A, characterized by a straight, high-density
sutural line with minimal interdigitation
typically seen in infants and young children, to
Stage B with an irregular, scalloped outline,
Stage C showing two parallel scalloped lines
separated by low-density spaces, Stage D
marked by partial fusion within the palatine
bone, and Stage E demonstrating complete
anterior sutural fusion.* In children up to
approximately 10 years of age, the suture
generally remains broad and Y-shaped; between
10 and 13 years, it assumes a more squamous
and wavy morphology, with pronounced
interdigitation becoming evident by 13-14
years.10

With advancing age, particularly beyond the
second decade of life, sutural width and volume
progressively decrease, with average widths
reducing from about 211 pm in individuals
under 25 years to approximately 161 pm in
older adults, although the timing of ossification
varies considerably, occurring as early as 21
years in some individuals and remaining
incomplete even into the fifth decade in others.11
Females typically exhibit earlier sutural
maturation than males, making skeletal
expansion most predictable and effective in
early developmental stages, ideally before 15-
16 years in girls and 18 years in boys, as
increasing fusion significantly limits nonsurgical
expansion. As interdigitation increases, greater
biomechanical resistance is encountered during
expansion, elevating stress concentrations
within the suture; however, overall maxillary
deformation is more favorably achieved with
skeletal anchorage compared to tooth-borne
systems.!? Advanced maturational stages are
associated with increased sutural density and
convolution, heightening the risk of dental
tipping, limited skeletal response, or treatment
failure in the absence of surgical assistance,
thereby highlighting the importance of early
intervention to capitalize on reduced
interdigitation and achieve optimal skeletal
outcomes.?
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Indications for Palatal Expansion in Pediatric
Patients

Palatal expansion in pediatric patients is
primarily indicated for the correction of
transverse maxillary deficiencies during periods
of active growth, allowing clinicians to address
malocclusion and functional disturbances before
advancing skeletal maturation complicates
treatment outcomes.’ One of the most common
clinical indications is the presence of unilateral
or bilateral posterior crossbite, particularly
when the transverse discrepancy exceeds
approximately 4-7 mm, as untreated crossbites
may lead to progressive arch constriction, dental

tipping, mandibular asymmetry, and
displacement from centric relation; timely
expansion  facilitates  proper  maxillary-

mandibular arch coordination and restoration of
a stable centric occlusion.1?

Maxillary constriction is also frequently
associated with dental crowding, especially in
the mixed dentition, where transverse
expansion increases arch width and perimeter,
creates space for erupting permanent teeth, and
reduces the risk of impaction or the need for
extractions; clinical signs such as a high-arched
or narrow palate and buccal inclination of
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posterior teeth further support the need for
intervention. Functional mandibular shifts
arising from occlusal interferences in crossbite
cases represent another key indication, as
palatal expansion can eliminate premature
contacts, correct midline deviations, and
promote symmetrical mandibular positioning
and stable occlusal development.!! Beyond
occlusal considerations, palatal expansion offers
functional benefits related to airway health by
increasing nasal cavity dimensions, thereby
improving nasal breathing and contributing to
the management of sleep-disordered breathing,

chronic mouth breathing, and snoring in
children with narrow maxillary arches.12
Additionally, expansion can enhance

masticatory efficiency by improving occlusal
contacts and bolus control, while also aiding in
the correction of speech disturbances such as
lisps associated with altered tongue posture,
anterior open bites, or occlusal discrepancies,
and supporting adjunctive myofunctional
therapy to establish favorable oral habits and
neuromuscular balance.13

Classification of Palatal Expanders Used in
Pediatric Dentistry

Clinical
Type of{|Anchorage ||Mechanism |[Indications Key S
Category Expander |Source of Action (Pediatric Advantages Limitations
Focus)
Jackscrew Moderate Improved .
) skeletal Palatal tissue
Molar bands||delivers transverse N
Haas ) response, irritation,
+ palatal||forces to teeth|/maxillary .
Expander . . ._|lreduced buccal|hygiene
acrylic and  palatal||deficiency  in|,. .
. . ... _|[tipping due tol|challenges
tissues mixed dentition || .
tissue support
Posterior Easy hygiene,
girll(tsr;lew crossbite, minimal tissue||Greater dental
Hyrax Molar bands|) maxillary contact, tipping
Tooth- produces 7 . )
Expander |lonly . constriction in||effective compared to
Borne rapid sutural .
separation growing skeletal Haas
Expanders p children expansion
Helical wire
provides Mild maxillary||Simple design,||Limited
Quad-Helix ([Molar bands||continuous constriction, adjustable skeletal
slow habit correction |[chairside expansion
expansion
Spring action||Mild transverse||Cost-effective Slow and
W-Arch Molar bands|>P' "8 . : o *||limited
via wire loops ||discrepancies ||minimal bulk .
expansion
Tooth- Modified Teeth . Combined Mixed dentition||Balanced force|Tissue
Tissue Haas alatal dental and|jwith moderate||distribution, irritation,
Borne Expander %ucosa tissue sutural enhanced plaque
Expanders P anchorage resistance skeletal effect |[accumulation
Bone-BorneHMARPE /||Palatal ||Direct ||Late ||Reduced dental”lnvasive,
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Clinical
Type of{|Anchorage ||Mechanism |[Indications Key T
Category Expander |Source of Action (Pediatric Advantages Limitations
Focus)
Expanders |MSE mini- skeletal adolescents tipping, limited
implants expansion via||with increased||effective pediatric use
TADs sutural nonsurgical
maturation expansion
Combined Severe or||Optimized
Hybrid Hybrid Teeth +||dental and|jasymmetric force vectors,||Technique-
Expanders |MARPE palatal bone ||skeletal force||transverse improved sensitive
application deficiencies stability
Expansion |Teeth Manual screwlMild ' Requlr.es
Removable |Plate /||(removable . . Good hygiene,||compliance,
) . or spring||constriction, : L
Expanders ||Coffin acrylic activation retention phase adjustable limited
Spring base) p skeletal effect
_ Teeth / Continuous Moderate to Predictable
Fixed RME , force for . |[results, Temporary
. tissues / - severe TMD in . .
Expanders |[Appliances rapid ) compliance- discomfort
bone . children )
expansion independent

Expansion Protocols in Pediatric Patients
Expansion protocols in children are designed to
correct transverse maxillary deficiencies during
periods of active craniofacial growth,
capitalizing on the relative patency and
adaptability of the midpalatal suture to achieve
favorable skeletal outcomes. Among these
approaches, rapid maxillary expansion (RME)
employs heavy, intermittent forces to separate
the midpalatal suture and is particularly
indicated for moderate to severe transverse
discrepancies, including posterior crossbites,
constricted maxillary arches, dental crowding,
and sleep-disordered breathing, especially in
children between 8 and 10 years of age before
advanced sutural maturation.’* Standard
activation protocols for RME typically involve
daily expansions of approximately 0.5-1 mm,
often achieved through two quarter-turns of the
expansion screw per day, continued for 2-4
weeks until adequate overcorrection, usually in
the range of 4-10 mm, is attained, followed by a
retention phase to allow stabilization and bone
formation.1s

In contrast, slow maxillary expansion (SME)
applies light, continuous forces that promote
gradual dentoalveolar and limited skeletal
adaptation, making it particularly suitable for
mild transverse discrepancies in the primary or
early mixed dentition, with advantages that
include reduced discomfort, minimal anterior
dental tipping, and lower stress on anchorage
units over an extended treatment duration of
several months.l6  Semi-rapid maxillary
expansion (SRME) represents an intermediate
protocol, combining moderate activation rates
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with improved patient comfort, and has been
shown to produce skeletal and dental effects
comparable to RME in selected mixed dentition

cases while minimizing adverse responses.
Biomechanically, RME generates forces in the
range of approximately 450-1000 g, sufficient to
induce temporary hyalinization of periodontal
tissues and disruption of the midpalatal suture,
whereas SME typically applies forces below 450
g, facilitating adaptive bone remodeling without
abrupt sutural separation; in growing children,
the biologic response is characterized by rapid
osteogenesis following suture opening.1?

Consequently, skeletal expansion accounts for a
substantial proportion of total transverse
change, estimated at 40-60%, with dental
effects such as tipping and buccal inclination

being comparatively limited due to the
compliance of immature sutures.!’® The
orthopedic effects of successful palatal

expansion in children include a more parallel
separation of the maxillary halves, increased
transverse dimensions of the nasal cavity and
nasopharynx, and widening of zygomatic and
maxillary structures, contributing to improved
airway patency, enhanced oxygenation, and
stable occlusal relationships, particularly in
patients younger than 13 years, with long-term
outcomes demonstrating reduced relapse rates

and favorable transverse stability when
intervention is timed appropriately during
growth.19




http://jidam.idamadras.com/index.p

Effects of Palatal Expansion in Pediatric
Patients

Palatal expansion in pediatric patients results in
a wide range of favorable skeletal, dental, and
functional outcomes by harnessing the biologic
responsiveness of the midpalatal suture during
growth, leading to enhanced transverse
maxillary dimensions and overall improvements
in oral and airway health, with the most
predictable and stable effects observed during
the mixed dentition phase due to greater sutural
flexibility and a reduced tendency for relapse.20
Skeletally, maxillary expansion typically
produces an increase in transverse width of
approximately 4-10 mm, most evident at the
intermolar region, with the pattern of sutural
separation often described as parallel or
anteriorly triangular, thereby facilitating greater
expansion in the anterior maxilla; this skeletal
widening is accompanied by a concurrent
increase in nasal cavity dimensions, including
elevation of the nasal floor and an overall
volumetric gain reported to reach 20-30%,
which contributes positively to respiratory
efficiency.20

Dentally, palatal expansion effectively corrects
unilateral or bilateral posterior crossbites
through a combination of skeletal base widening
and controlled buccal inclination of posterior
teeth, frequently resulting in the establishment
of a Class I transverse occlusal relationship,
while the associated increase in arch perimeter,
typically ranging from 2-5 mm, helps alleviate
dental crowding and supports the spontaneous
eruption of permanent canines and premolars,
often reducing or eliminating the need for
extractions.?! Functionally, expansion has been
shown to improve nasal breathing by decreasing
airway resistance and is associated with a
reduction in adenoid and tonsillar hypertrophy,
with reported decreases in lymphoid tissue size
ranging from approximately 51% to 75%,
thereby diminishing chronic mouth breathing
habits; moreover, significant benefits have been
documented in pediatric sleep-disordered
breathing, with resolution or marked
improvement reported in nearly 70% of affected
children, accompanied by reductions in the
apnea-hypopnea index and enhanced oxygen
saturation as a result of increased nasal and
pharyngeal airway dimensions.22

Clinical Protocols, Retention, and
Considerations in Pediatric Palatal
Expansion

Clinical protocols for palatal expansion in
children are centered on carefully controlled
activation of the expansion appliance to achieve
separation of the midpalatal suture, followed by
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an adequate retention phase to allow bone
regeneration and minimize relapse. In rapid
maxillary expansion (RME), activation is
typically carried out by turning the jackscrew
approximately 0.5-1 mm per day, commonly
achieved through one to two quarter-turns, over
a period of 2-4 weeks until the desired
expansion of about 4-10 mm is obtained, often
clinically confirmed by the appearance of a
midline diastema.23 Although the active
expansion phase is relatively short, the overall
duration of treatment generally extends to 6-12
months when stabilization and retention are
included, with the total active phase lasting up
to 1-3 months depending on individual
response. The retention phase is critical for
maintaining the achieved transverse width, as it
allows ossification and bridging of the separated
suture to counteract elastic recoil of
surrounding tissues; during this period, the
expander is usually left in situ for approximately
3-9 months, effectively functioning as a fixed
retainer, after which removable appliances such
as Hawley retainers may be prescribed for an
additional 6-12 months to ensure long-term
stability. Fixed retention is generally preferred
in pediatric patients due to its independence
from patient compliance and superior ability to
maintain skeletal changes during remodeling.24
Despite the overall predictability of outcomes,
certain complications may arise, including
transient pain and discomfort during the initial
days of activation, which typically resolve
spontaneously and can be managed with simple
analgesics, as well as soft tissue irritation or
ulceration from acrylic components in
approximately 20-30% of cases, often alleviated
by appliance adjustment or protective wax.
Asymmetric expansion may occur due to uneven
force distribution or appliance instability, while
relapse rates of approximately 10-20% have
been reported, most commonly associated with
inadequate retention. In cases involving mini-
implant-assisted expanders, miniscrew failure
rates of up to 20-30% have been attributed to
inflammation, mobility, or poor bone quality.23
Special pediatric populations require tailored
approaches, as children with cleft lip and palate
often benefit from pre-surgical palatal
expansion to align maxillary segments and
reduce surgical tension, syndromic patients such
as those with Down syndrome may require
modified force levels due to maxillary
hypoplasia, and children with compromised
periodontal health necessitate the application of
lighter forces with close monitoring to minimize
the risk of root resorption or periodontal
breakdown.25
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Recent Advances in Palatal Expansion in
Pediatric Dentistry

Recent advances in palatal expansion in
pediatric dentistry reflect a clear shift toward
minimally invasive, digitally driven, and patient-
centered approaches that enhance precision,

comfort, and clinical predictability while
expanding treatment options beyond
conventional rapid maxillary expansion.

Innovative appliances such as the ZeroExpander
exemplify this transition by employing CAD-
CAM-fabricated, metal-free technopolymers like
PEEK or PA12, anchored to deciduous teeth to
deliver fully automated, pre-programmed
transverse expansion of up to 6 mm over several
months, thereby eliminating manual activation,
reducing discomfort, improving compliance, and
enabling safe use in MRI-dependent and special-
needs pediatric patients.2z6 Parallel
developments include the Leaf Expander, a
fixed, non-compliant appliance utilizing pre-
compressed nickel-titanium leaf springs housed
within a cobalt-chrome framework to deliver
light, continuous orthopedic forces without
patient participation, achieving controlled
sutural separation with minimal pain, reduced
dental tipping, and favorable spontaneous molar
uprighting and nasal widening, particularly in
mixed or early permanent dentition.2” Advances
in miniscrew-assisted rapid palatal expansion
(MARPE/MSE)  have  further  expanded
nonsurgical skeletal correction into late mixed
dentition and adolescence, with CBCT-guided
digital planning and optimized implant
positioning improving success rates to nearly
80-90% while minimizing dentoalveolar side
effects. In addition, electronically controlled
expanders with multi-keyhole designs allow
precise, asymmetric, and remotely monitored
activation, supporting highly individualized
expansion protocols.8

Clear aligner therapy-based expansion systems,
such as Invisalign First with optimized
attachments, have emerged as esthetic and
hygiene-friendly alternatives for managing mild
to moderate transverse discrepancies, achieving
approximately 1-4 mm of dentoalveolar
expansion predominantly in the premolar
region with moderate predictability, though
skeletal effects and palatal volume increases
remain inferior to conventional RME.2? The
integration of comprehensive digital workflows
incorporating intraoral scanning, CBCT-based
sutural assessment, CAD/CAM fabrication, and
artificial intelligence-assisted treatment
planning has enabled the development of
patient-specific expanders with improved
stability and reduced relapse. Collectively,
current evidence supports the growing role of
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automated, spring-based, miniscrew-assisted,
and aligner-driven expansion systems as
effective, low-compliance, and adaptable
solutions in pediatric palatal expansion,
positioning them as valuable complements
rather than replacements to traditional
orthopedic expanders in growing patients.3°

Conclusion

Palatal expansion is a cornerstone of
interceptive orthodontic care in pediatric
dentistry, offering predictable skeletal, dental,
and functional benefits when performed during
active growth. Early identification and timely
intervention allow pediatric dentists to harness
midpalatal suture responsiveness, correcting
transverse discrepancies and improving occlusal
and airway outcomes. Appropriate appliance
selection, controlled activation, and adequate
retention are critical to achieving long-term
stability and minimizing relapse. Overall, palatal
expanders play a vital role in promoting
harmonious craniofacial development and
reducing the need for complex orthodontic or
surgical interventions in later life.
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