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Introduction:

Clear aligner therapy (CAT) had revolved
contemporary orthodontics by providing a
tactful and patient friendly alternate for the
conventional fixed appliances!. Among the
various applications of aligners, maxillary
expansion has emerged as a major point of
interest, particularly in the non-growing patient
and the mild-to-moderate transverse deficiency
(Lione et al, 2021). Conventional rapid
maxillary expansion (RME) uses heavy forces
to achieve skeletal changes. In contrast,
aligners provide controlled low forces that
mainly induce dentoalveolar expansion? .

The clinical interest in aligners is related to the
possibility to combine aesthetics with
biomechanical efficiency, making them
especially suitable for adolescents and adults
seeking minimally invasive correction of
transverse discrepancies. It remains
controversial®> to what extent aligners can
achieve significant expansion by tipping,
bodily movement or skeletal adaptation.
Although literature suggests that aligners may
not replicate the skeletal effects of RME,
aligners can be successful in the management
of mild arch constriction (<6 mm) with
optimisation using attachments and staging
protocols.However, concerns still exist about
buccal tipping and long-term stability
especially in cases requiring extensive
expansion®, This systematic review aims to
review the effectiveness, biomechanics and
treatment outcomes and limitations of aligner-
induced expansion by synthesizing evidence
from clinical trials, finite element analyzes and
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retrospective studies. The goal is to establish
the role of aligner-induced expansion in
maxillary expansion and modern orthodontic
practice.

Aim

This systematic review will aim to:

® Assessment of the efficiency of clear
aligners in maxillary and mandibular arch
expansion.

® To determine the clinical and treatment

factors that may affect the extent and
predictability of arch expansion using
clear aligner therapy.
PICO Objective:
The research question was formulated
according to the PICO framework as:
Population (P): Patients in orthodontic
treatment.
Intervention (I) Orthodontic treatment with
clear aligners .
Comparison (C): Normal arch size.
Outcome (O) : Effectiveness and predictability
of clear aligners in maximising maxillary and
mandibular arch expansion.
Inclusion Criteria:
Studies published in English between 2000 and
2025 were eligible for inclusion. PubMed,
Google Scholar, the Cochrane Library, and
Embase were used to find pertinent articles.
Only original human studies, including clinical
studies and randomised controlled trials, that
evaluated arch expansion in relation to clear
aligner therapy were included.
Exclusion Criteria:
The study excluded review articles, case
reports, animal studies, letters to the editor,
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conference or meeting abstracts, replies from
authors, non-English publications, studies for
which the full text was not available and
duplicate publications.
Search strategy :
(expansion) AND (clear aligners ), (expansion)
AND (clear aligners therapy), (palatal
expansion) AND (clear aligners), (expanders)
AND (clear aligners), The Boolean search
string was constructed using the plain text and
MeSH terms as follows:
Data collection procedure:
Two authors independently assessed the
eligibility of selected articles for this review.
The title and abstract were the main criteria for
selection. Articles that fulfilled the inclusion
criteria were selected for full text analysis.
Articles relevant to the study protocol were
included. If disagreement occurred, the third
author re-assessed the articles for eligibility for
review.
Results:
The primary search identified a total of 4050
articles using a Boolean search strategy,
covering publications from 2000 to till date.
Removing duplicates n =835 with an
automation tool yielded 3215 unique articles.
In the initial screening phase, we excluded
review articles, meta-analyses and case reports
(n =1524). Of the remaining 1691 articles, only
572 articles had full-text access, and those with
only abstracts (n = 1121) were excluded. All
572 full-texts were reviewed in detail and 550
were excluded as irrelevant to the research
question. Finally, 22 articles were deemed
eligible to be included in this systematic
review. The selected articles were analysed in
detail and the data of interest extracted and
tabulated.
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Figure 1: PRISMA flow chart
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Discussion:

This systematic review of 22 studies on
maxillary and mandibular expansion with clear
aligners, most commonly Invisalign, provides
several important findings about the
predictability, efficacy and limitations of
aligner treatment to achieve transverse dental
expansion. The studies are retrospective,
prospective, and clinical evaluations giving a
complete picture of the current evidence.

The predictability of transverse expansion with
clear aligners was highly variable among
studies, with accuracy ranging between 45%
and 98%. Interestingly, moderate expansion
(2-3.5 mm) was the most predictable,
especially in the anterior region (e.g., canines)
with less predictability for larger expansions
(>2 mm) and posterior teeth (molars and
premolars). For example Ulrike Riede et al.
(2021) studies and Cristina de-la-Rosa-Gay
and associates (2025) discovered that the
development of the maxillary area was less
consistent compared to the enlargement of the
mandibular area, with variances of 1.24 mm
and 0.61 mm, respectively>®. Considering this,
it seems that aligners are more effectual for
dento-alveolar expansion of the mandible and
anterior maxilla, but posterior maxillary
expansion often requires overcorrection or
further interventions.

The results indicated that the premolars were
most susceptible to growth. Research carried
out by Roberta Lione (2021) and Ana Sofia
Rocha (2023) states that the region expanded
significantly between 2.19 and 3.8 millimeters
10, 12. The least predictable were the molars,
which, as mentioned by Ning Zhou (2020) and
Gabriella Galluccio (2023), were due to buccal
tilting not muscle action. The tipping effect
successfully induced coronal expansion; yet, it
could have resulted in insufficient expansion at
the gingival level, suggesting that torque
correction has to be included into the aligner
design.

Material and Technological Considerations:

IJDDT Volume 16 Issue 7 2026

Medeiros RB et al. (e.g., SmartTrack® vs.
EX30®) conducted comparative studies of
aligner materials and found no statistically
significant differences in the accuracy of
expansion, but SmartTrack® showed slightly
better numerical results’. But attachments were
a significant factor. Megann Lear et al showed
that the design of tooth-specific attachments
(e.g., rectangular for premolars, hemiellipsoid
for molars) could optimize the force delivery
and improve the efficiency of expansion'”’.
Overcorrection The authors D'Antd 2023,
Bruni 2025 in their studies suggested the
consideration of 10-20% overcorrection in
treatment planning, due to the propensity for
underexpansion, particularly in maxilla and
posterior regions® 2.

Mixed Dentition: Invisalign First® presented
moderate predictability for expansion in
children (Chi Hoon Kim 2024) but refinement
aligners were often needed to reach desired
results > 2! (Saveria Loberto 2024).

Skeletal Expansion compared to Dentoalveolar
Expansion: Clear aligners proved less
efficacious than rapid palatal expanders (RPE)
for skeletal expansion, therefore rendering
them suitable just for mild to moderate
dentoalveolar discrepancies'.

The effectiveness of clear aligners in achieving
transverse expansion depends on several
factors including the attachment design, patient
compliance, and staging protocols.

Enhanced attachments, including horizontal
beveled designs, significantly improve the
control of the tooth movement, increasing the
force application and decreasing the undesired
tipping?*. The second most important factor is
patient compliance, as studies show that less
than 20 hours per day of wear time may
significantly reduce the effect of treatment®.
Adequate staging of tooth movement, typically
0.25 mm to 0.5 mm per aligner, usually
guaranties predictable expansion with a lower
risk of root resorption and loss of anchorage *°.
Limitations:

Bone Response The aligners preserved the
integrity of the alveolar bone. Skeletal stability
in the long term is poorly studied.
Technological Advances: Future research
should evaluate the role of Al-assisted
planning, optimized attachment protocols and
hybrid systems (e.g., aligners with mini-
screws) to improve the accuracy of posterior
expansion.

Conclusion:

The use of clear aligners is a viable option for
small dentoalveolar expansion, especially in
the anterior and mandibular regions of the oral
cavity. With less predictability as development
increases and in posterior teeth meticulous
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planning, overcorrection and use of adjunctive
therapies in some situations are of paramount
importance.  More  carefully  designed
randomized controlled trials are needed to
standardize expansion protocols and to
evaluate new aligner technologies.
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