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Abstract

Background: Obstructive sleep apnea syndrome (OSAS) and impaired nasal breathing are
common in children and are frequently linked to maxillary constriction. Rapid maxillary
expansion (RME) is an orthopedic treatment used to increase upper airway dimensions
and improve respiratory function. It has been hypothesized that RME could contribute
to improvements in behavior and cognition, possibly through enhanced sleep and res-
piratory function. It also promotes the shift from oral to nasal breathing, supporting
craniofacial development and neuromuscular stability, and it is increasingly recognized
as a multidisciplinary intervention that can improve pediatric health outcomes. With
increasing evidence supporting its efficacy, RME should be considered not only for its
orthodontic benefits but also as a multidisciplinary treatment option within pediatric care
protocols. This underscores the importance of integrated care among orthodontists, ENT
specialists, and pediatricians. Aim: To systematically assess the impact of RME on nasal
respiratory parameters and sleep-disordered breathing, particularly OSAS, in pediatric
patients. Methods: Following PRISMA guidelines, a systematic review was conducted
using 12 clinical studies evaluating anatomical and functional respiratory changes after
RME in children with mouth breathing or OSAS. Parameters included airway volume
(CBCT, cephalometry), nasal resistance (rhinomanometry), and polysomnography (PSG)
data. Results: RME consistently resulted in significant increases in nasal cavity volume and
upper airway dimensions. Multiple studies reported reductions in the apnea-hypopnea
index (AHI), improved oxygen saturation, and better subjective sleep quality. Longitudinal
studies confirmed the stability of these benefits. However, variability in study protocols
limited meta-analytical comparison. Conclusions: RME is effective in enhancing nasal
breathing and mitigating OSAS symptoms in children. While results are promising, further
high-quality randomized controlled trials are needed to validate these findings and guide
standardized treatment protocols.
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1. Introduction
1.1. Rapid Maxillary Expansion (RME)

Rapid maxillary expansion (RME) is a well-established orthopedic—orthodontic proce-
dure primarily employed during the developmental stages of childhood and adolescence
to address transverse maxillary deficiencies [1-5].

The RME technique consists of the progressive activation of a specific expansion device
(Figure 1), which can be anchored to the dentition (tooth-borne devices) or to the basal
bone of the maxilla (bone-borne devices). This device applies transverse orthopedic forces
capable of opening the midpalatal suture and promoting skeletal widening of the upper
arch [6-10].

Figure 1. Rapid maxillary expansion.

Depending on the type of anchorage and activation protocol, the expansion may be
rapid or semi-rapid, and it results in a permanent increase in the transverse dimensions of
both the dental arch and the skeletal base.

The primary objective of RME is to normalize interarch relationships by expanding the
maxillary arch to achieve a better fit with the mandible, thereby restoring occlusal harmony
and fostering balanced craniofacial development during growth [11-19].

In growing individuals, the midpalatal suture is still responsive to mechanical stimuli,
which enhances the skeletal effects of RME and increases its therapeutic efficacy.

Importantly, the effects of RME are not confined to the dentoalveolar and skeletal
domains [20-31]. By increasing the transverse dimension of the palate, RME simultaneously
induces anatomical and functional changes in adjacent structures, especially the nasal
cavity and the floor of the nasal fossae [32-39]. The expansion of the nasal base reduces
nasal resistance, increases the cross-sectional area of the nasal passages, and may lead to
significant improvement in nasal airflow and respiratory efficiency [40-45].

For this reason, RME potentially contributes to improved respiratory patterns and
quality of life in pediatric patients.

These morpho-functional effects often facilitate the re-establishment of nasal breathing,
particularly in children with habitual mouth breathing due to maxillary constriction or
nasal airway obstruction [46-50].

Given these additional benefits, RME has attracted growing interest in interdisciplinary
contexts [51-63].
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1.2. Upper Airway Obstruction in Children

Upper airway obstruction in pediatric patients is a complex clinical condition, which
may arise from both anatomical and functional impairments [64—72]. The most common
causes include adeno-tonsillar hypertrophy, deviated nasal septum, chronic rhinosinusitis,
allergic rhinitis, nasal polyps, and structural craniofacial anomalies, such as a retrognathic
mandible or maxillary hypoplasia [73-83]. These factors can act alone or in combination
to produce varying degrees of airway narrowing, often leading to compensatory mouth
breathing, especially during sleep.

One key consequence of upper airway obstruction is the adoption of chronic
oral breathing. It alters orofacial muscle balance and may contribute to dysmorphic
craniofacial growth.

This adaptation can result in a vertically exaggerated facial pattern, a high-arched
(ogival) palate, a narrow maxillary arch, and underdeveloped midface [84-91].

Upper airway obstruction can compromise systemic health and quality of life. Dis-
rupted breathing patterns can impair oxygenation, reduce sleep quality, and impact cogni-
tive performance, emotional regulation, and physical growth [92-100]. It may impair sleep,
oxygenation, cognition, growth, and behavior.

The presence of such an obstruction is also associated with the development of sleep-
disordered breathing syndromes, such as primary snoring and obstructive sleep apnea,
particularly in susceptible children [101-108].

Given the risk of complications, early identification and treatment are crucial. A
multidisciplinary approach involving pediatric, ENT, orthodontic, and sleep experts is
recommended. Prompt intervention (Figure 2), whether medical, surgical, or orthopedic,
may prevent more severe complications and support the optimal development of both
respiratory and craniofacial functions [109-116].

PHASE 1 PHASE 2 PHASE 3
— -
' Palatal Expanded jaw
«?’ﬂﬁféé?& Expander (Widened
nasal bones) Device nasal bones)
Obstructed Improved
breathing breathing

Figure 2. Increasing upper airway volume.

1.3. Pediatric Obstructive Sleep Apnea (OSAS)

Obstructive sleep apnea syndrome (OSAS) in children is a prevalent condition, af-
fecting approximately 1% to 5% of the pediatric population, depending on diagnostic
criteria and population samples [117-122]. It is characterized by repetitive episodes of
upper airway obstruction during sleep, which may be partial (hypopneas) or complete (ap-
neas), leading to intermittent hypoxia, increased sympathetic nervous system activity, and
repeated arousals that disturb the continuity and architecture of sleep (Figure 3) [123-128].
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Figure 3. Sagittal section of the naso-oral region showing the respiratory airflow.

Sleep fragmentation may compromise neurocognitive development. Several studies
have suggested that pediatric OSAS may be associated with behavioral changes, memory
and attention deficits, learning difficulties, and poor academic achievement [129-133].
These symptoms may overlap with ADHD, increasing the risk of misdiagnosis.

Clinically, children with OSAS present a diverse constellation of signs and symptoms.
Nocturnal features may include habitual snoring, labored or noisy breathing, gasping
episodes, mouth breathing, frequent awakenings, and enuresis [134-136]. Daytime mani-
festations may involve excessive sleepiness or, paradoxically, hyperactivity, mood instability,
headaches, difficulty concentrating, and poor school performance. Severe cases may show
growth delays and an altered head posture [137,138].

Diagnosing pediatric OSAS requires a comprehensive and integrative approach. Clini-
cal examination must be supplemented by evaluations from ENT specialists, orthodontists,
and sleep experts. While questionnaires and overnight oximetry may provide preliminary
information, polysomnography remains the gold standard for definitive diagnosis, allowing
the quantification of apnea-hypopnea indices and sleep architecture disruptions [139-142].
Early recognition is essential to guide intervention and prevent complications.

1.4. Consequences and the Need for Early Intervention

If left untreated, pediatric OSAS may have far-reaching effects on physical, cognitive,
and emotional development [143-146]. Research has consistently demonstrated strong
associations between sleep-disordered breathing and negative health outcomes, including
cognitive impairment, behavioral disturbances, emotional dysregulation, childhood obesity,
insulin resistance, systemic hypertension, and delayed growth [147-149]. These effects are
mediated by repeated oxygen desaturation, sleep fragmentation, and altered autonomic
regulation, all of which impair the body’s ability to recover and develop during sleep.

Sleep disruption also affects endocrine functions involved in physical and cognitive
maturation. Growth hormone, for instance, is secreted predominantly during deep sleep
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phases, and sleep disturbances may reduce its availability, impairing height gain and lean
body mass development [150-152].

Due to the multifaceted impact of OSAS, early identification and prompt treatment
are crucial clinical imperatives [153]. The most common first-line treatment for OSAS in
children with adeno-tonsillar hypertrophy is adenotonsillectomy, which can significantly re-
duce airway obstruction and improve symptoms in many cases. However, in children with
persistent symptoms, narrow maxillary arches, or craniofacial anomalies, complementary
interventions such as orthodontic treatment—including RME—may be necessary [154,155].

An interdisciplinary strategy is essential, addressing anatomy, function, and growth.
By addressing the root causes of airway obstruction and restoring functional balance, early
orthopedic-orthodontic treatment can significantly improve both the health trajectory and
the quality of life of pediatric patients.

2. Materials and Methods
2.1. Protocol and Registration

This systematic review was conducted according to Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA). The review protocol was registered at The
International Prospective Register of Systematic Reviews Registry guidelines (PROSPERO
ID: 1063275).

2.2. Search Processing

A comprehensive literature search was conducted on PubMed, Scopus, and Web
of Science to identify studies addressing the relationship between nasal breathing and
maxillary expansion. The search covered the last 10 years (2015-2025) and was limited to
publications in English. The search strategy was created by combining terms relevant to the
study’s purpose. The following Boolean keywords were applied: “nasal” AND “breathing”
AND “expansion” AND “maxillary”.

Due to heterogeneity among the included studies (differences in study design, patient
populations, RME protocols, and outcomes), a formal meta-analysis was not performed.
Data were synthesized qualitatively, and descriptive analyses were conducted using Mi-
crosoft Excel, version 2019 (Microsoft Corporation, Redmond, WA, USA), and IBM SPSS
Statistics, version 28 (IBM Corp., Armonk, NY, USA), with a narrative comparison across
studies to highlight trends and consistencies.

2.3. Inclusion and Exclusion Criteria

The studies included in this systematic review focused on children and adolescents
with OSAS confirmed by polysomnography, defined according to international pediatric
guidelines (ICSD-3) as recurrent episodes of apnea or hypopnea during sleep, with severity
determined by the apnea-hypopnea index (AHI) > 1 event/hour in pediatric patients.
In addition, the presence of mouth breathing, defined as the predominant passage of air
through the oral cavity, was required, identified through clinical assessment or specific
diagnostic tools reported in the original studies.

The following table (Table 1) outlines the inclusion and exclusion criteria adopted for
the selection of studies in this systematic review. These criteria were defined to ensure the
clinical relevance, appropriateness, and methodological quality of the included articles.
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Table 1. Inclusion and exclusion criteria.

Inclusion Criteria

Exclusion Criteria

Pediatric patients (<18 years) with OSAS or

mouth breathing

Animal studies

Intervention with RME (Rapid Maxillary

Non-human or in vitro studies

Expansion) using various types of expanders

Evaluation of outcomes: nasal resistance, nasal
volume, airway patency, AHI, SpO,

Oft-topic studies

Randomized clinical trials, prospective and
case-control clinical trials

Reviews, retrospective studies, case
series, case reports, letters to authors,
or comments

Open-access studies written in English Studies not written in English

Full-text articles

Studies without quantitative
outcome data

Studies published in the last 10 years

The review was conducted using the PICOS criteria (Table 2).

Table 2. Picos criteria.

PICO Element

Description

Population (P)

Children and adolescents (<18 years) diagnosed with obstructive
sleep apnea syndrome (OSAS) or chronic mouth breathing.
Participants typically presented with transverse maxillary
constriction and/or nasal obstruction.

Intervention (I)

Treatment with rapid maxillary expansion (RME) using orthopedic
or orthodontic appliances (e.g., Hyrax, Haas, bonded or banded
expanders), activated at rates ranging from 0.25 to 0.5 mm per day.
Diagnosis was confirmed through polysomnography (PSG) or
based on clinical and symptomatic evaluation in combination with
instrumental assessments such as CBCT, lateral cephalograms, and
rhinomanometry.

Compearison (C)

Pre- and post-treatment assessments within the same group of
patients. Some studies included control groups of untreated
individuals or those receiving alternative therapies (e.g.,
pharmacological treatment, surgery, or CPAP in non-pediatric
reference populations).

Outcome (O)

Reduction in apnea-hypopnea index (AHI); increase in nocturnal
oxygen saturation; improvement in nasal airflow (assessed through
rhinomanometry); increase in nasal cavity width and volume
(measured via CBCT or cephalometry); improvement in subjective
symptoms (e.g., snoring, nocturnal awakenings, daytime fatigue,
sleep quality); long-term stability of results.

3. Results

Three databases were searched, including 304 publications: Pubmed (67), Web of

Science (137), and Scopus (100). After 105 duplicate entries were removed, 199 records were

screened for titles and abstracts, leading to a further 62 articles being removed. Following a

full-text review, 125 papers were excluded for failing to meet the inclusion criteria. A total of

12 publications (Table 3) were ultimately determined to be suitable for qualitative analysis

(Table 2). The selection process is summarized in the PRISMA guidelines (Figure 4).
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Table 3. Analysis of the study included in the discussion section [144-155].

Author (Year) Type of Study Aim Material and Outcomes

Methods
Pirelli et al. (2025) Prospective clinical ~ Improvement in Children with OSAS Significant reduction
Effect of rapid maxillary expansion on study OSAS and treated with RME; in AHL increased
nasomaxillary structure and sleep disordered nasomaxillary evaluated AHI and nasomaxillary volume
breathing in children with obstructive sleep structure nasomaxillary post-RME
apnoea [144] changes via CBCT
Galeotti et al. (2023) Retrospective Increase in upper 56 children (28 RME, Significant increase in
Effects of Rapid Palatal Expansion on the case—control airway space 28 control); CBCT nasopharyngeal and

Upper Airway Space in Children with
Obstructive Sleep Apnea (OSA): A
Case-Control Study [145]

analysis pre- and
post-expansion

oropharyngeal
volume in RME group

Izuka et al. (2015)
Immediate impact of rapid maxillary expansion

Clinical trial

Airway changes and
QOL improvement

25 children, CBCT and

QOL questionnaires

Increased airway
volume and improved

on upper airway dimensions and on the quality pre/post RME subjective breathing
of life of mouth breathers [146] scores
Cappellette et al. (2017) Clinical Nasomaxillary Mouth-breathing Significant increase in

Impact of rapid maxillary expansion on

observational study

volume changes

children assessed with

nasomaxillary

nasomaxillary complex volume in CBCT before and after ~ complex volume
mouth-breathers [147] RME
Yoon et al. (2021) Randomized Internal nasal valve  Children with nasal Increase in nasal valve

Impact of rapid palatal expansion on the

controlled trial

area and nasal

obstruction; nasal

angle and reduction in

internal nasal valve and obstructive nasal symptoms endoscopy and nasal obstruction
symptoms in children [148] symptom scoring symptoms

pre/post RME
Combs et al. (2024) Longitudinal study ~ Functional Long-term follow-up  Sustained
Long-term effects of maxillary skeletal breathing of children treated improvement in nasal
expander treatment on functional parameters with skeletal RME; airflow and

breathing [149]

spirometry and
clinical data

respiratory function

Satto et al. (2025)

Long-term structural and functional
nasomaxillary evolution of children with
mouth-breathing after rapid maxillary
expansion: An 8-year follow-up study [150]

Long-term cohort
study

Structural and
functional evolution
of nasomaxillary
complex

Follow-up CBCT and
clinical data after 8
years from RME in
mouth-breathing
children

Long-lasting increases
in airway volume and
correction of
breathing pattern

Ottaviano et al. (2018)

Nasal function before and after rapid maxillary
expansion in children: A randomized,
prospective, controlled study [151]

Randomized
controlled trial

Nasal airflow
resistance and
breathing pattern

60 children
randomized to RME
or control;
rhinomanometry and

RME significantly
reduced nasal
resistance and
improved subjective

symptom nasal breathing
questionnaires
Iwasaki et al. (2021) Randomized clinical ~ Nasal ventilation Children with nasal RME group showed
Nasal ventilation and rapid maxillary trial changes obstruction increased nasal
expansion (RME): a randomized trial [152] randomized to RME airflow and reduced
or control; nasal breathing effort
airflow and

capnography assessed

Caprioglio et al. (2022)

Prospective clinical

Airway volume and

Growing patients with

Increased airway

Rapid maxillary expansion in growing patients:  study OSAS severity SDB assessed with volume correlated

Correspondence between 3-dimensional airway CBCT and PSG with improved

changes and polysomnography [153] pre/post RME polysomnographic
parameters

Nota et al. (2022) Retrospective Cephalometric 40 children (20 SDB, Increase in airway

Rapid Maxillary Expansion in Pediatric case—control airway changes 20 control); dimensions and

Patients with Sleep-Disordered Breathing: cephalometric improved mandibular

Cephalometric Variations in Upper Airway’s
Dimension [154]

evaluation pre/post
RME

position

Cappellette et al. (2017)

Skeletal effects of RME in the transverse and
vertical dimensions of the nasal cavity in
mouth-breathing growing children [155]

Prospective clinical
study

Skeletal nasal cavity
changes

25 children; CBCT
pre/post RME to
assess nasal cavity
dimensions

Statistically significant
increases in both
transverse and
vertical dimensions
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Figure 4. Literature search Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) flow diagram and database search indicators.

3.1. Data Processing

Three reviewers (M.C., L.P.Z,, S.S.) independently consulted the databases to collect
the studies and rated their quality based on selection criteria. The selected articles were
downloaded in Zotero (Version 6.0.15). Any divergence between the four authors was
settled by a discussion with one senior reviewer (F.L).

3.2. Quality Assessment
Using ROBINS-I V2, a tool designed to assess the risk of bias in the results of non-
randomized studies comparing the health effects of two or more interventions, three
reviewers—M.C., L.P.Z., and S.S.—evaluated the quality of the included publications.
Each of the seven assessed criteria was assigned a level of bias (Figure 5).
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Cappellette et al. (2017)

Domains:

D1: Bias due to confounding.
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D3: Bias in selection of participants into the study . High
(or into the analysis)

D4: Bias due to post-exposure interventions.

D5: Bias due to missing data.

D6: Bias arising from measurement of the outcome. . Low
D7: Bias in Selection of the Reported Result

@ Some Concerns

Figure 5. Bias assessment by ROBINS-I V2 [144-155].

4. Discussion

This systematic review assessed the effectiveness of rapid maxillary expansion (RME)
in improving both the structural and functional parameters of nasal respiration in pedi-
atric patients with mouth breathing and/or sleep-disordered breathing (SDB), including
obstructive sleep apnea (OSA). Despite methodological heterogeneity among the included
studies, a consistent pattern emerges across the literature: RME leads to significant and
measurable improvements in upper airway dimensions and nasal respiratory function,
regardless of the diagnostic tools employed. The consistency of outcomes across diverse
clinical scenarios and diagnostic modalities underscores the robust physiological impact of
RME on the pediatric airway.

From a structural standpoint, several studies (Pirelli et al., 2025 [144]; Galeotti et al.,
2023 [145]; Cappellette et al., 2017 [147]; Cappellette et al., 2017 [155]) using cone-beam
computed tomography (CBCT) demonstrated volumetric increases in the nasal cavity, naso-
maxillary complex, and posterior airway space following RME. These findings suggest that
the mechanical separation of the midpalatal suture not only expands the maxillary arch but
also induces favorable skeletal remodeling of the adjacent nasal and paranasal structures.
The increase in nasal cavity dimensions translates into decreased nasal airway resistance, a
factor directly implicated in improving nasal breathing. Such skeletal modifications have
also been linked to the reestablishment of nasal breathing patterns in children previously
reliant on oral breathing due to chronic obstruction.
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These results are corroborated by studies employing other objective methods. For
instance, Yoon et al. (2018) [148] used nasal endoscopy to demonstrate an increase in
the internal nasal valve angle, a critical determinant of nasal airflow dynamics, along
with a significant reduction in obstructive nasal symptoms. Ottaviano et al. (2018) [151]
and Izuka et al. (2015) [146] employed rhinomanometry and quality-of-life question-
naires, respectively, both reporting significant improvements in nasal airflow and subjec-
tive respiratory comfort. These outcomes point to a convergence between radiographic,
functional, and patient-reported improvements following RME, indicating a multifaceted
therapeutic effect.

From a functional perspective, the included studies adopted various evaluation
tools, yet they consistently reported enhancements in respiratory efficiency and breathing
patterns. Iwasaki et al. (2021) [152] utilizing nasal airflow and capnographic assess-
ments, observed improved nasal ventilation and a reduction in breathing effort post-RME.
These physiological benefits are supported by Combs et al. (2024) [149] who, through
spirometric measurements, reported sustained improvements in nasal airflow and pul-
monary function during long-term follow-up. Such findings are particularly relevant in
demonstrating that RME’s effects are not transient but may induce stable modifications in
respiratory mechanics.

The study by Satto et al. (2025) [150] provides further long-term evidence, showing
that RME promotes not only structural increases in airway volume but also a durable
correction of mouth-breathing habits, maintained up to eight years post-treatment. These
results support the hypothesis that RME can alter the functional trajectory of craniofacial
and respiratory development during critical growth periods, thereby yielding lasting
benefits in pediatric patients.

In children with OSA, the inclusion of polysomnographic data (Pirelli et al., 2025 [144];
Caprioglio et al., 2024 [153]) adds a higher level of diagnostic precision. These studies
demonstrated significant reductions in the apnea-hypopnea index (AHI) and improve-
ments in sleep architecture, which correlated positively with CBCT-measured increases
in airway volume. This direct correspondence between anatomical expansion and func-
tional respiratory outcomes reinforces the role of RME as a therapeutic tool not only in
orthodontics but also in pediatric sleep medicine. Similarly, Nota et al. (2022) [154] re-
ported cephalometric improvements in upper airway space and mandibular positioning,
suggesting that RME may enhance craniofacial balance and contribute to airway patency,
particularly during sleep.

While the included studies varied in design—ranging from randomized controlled tri-
als (Yoon et al., 2021 [148]; Ottaviano et al., 2018 [151]; Iwasaki et al., 2021 [152]) to prospec-
tive (Combs et al., 2024 [149]; Caprioglio et al., 2014 [153]; Cappellette et al., 2017 [155]) and
retrospective case—control designs (Galeotti et al., 2023 [145]; Nota et al., 2022 [154])—they
all applied validated methodologies tailored to their objectives. Although the diagnostic
tools differed (CBCT, PSG, rhinomanometry, nasal endoscopy, spirometry, and capnogra-
phy), each method targeted a specific dimension of the nasal or respiratory system, and
the convergence of their findings highlights the multifactorial improvements achieved
through RME.

Importantly, the methodological variability across studies reflects the complexity of
nasal breathing disorders and the need for multimodal assessment strategies. The use
of both objective imaging and functional tests allowed for a comprehensive evaluation
of RME’s impact, making the overall evidence more robust. Rather than undermining
comparability, this heterogeneity enriches the evidence base by capturing diverse aspects
of nasal airflow and airway function.
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In conclusion, RME emerges as a highly effective, non-invasive intervention for pe-
diatric patients with compromised nasal respiration and sleep-disordered breathing. Its
efficacy lies in its dual impact: producing skeletal expansion that enhances anatomical
airway patency and promoting functional respiratory adaptations that contribute to long-
term health benefits. These findings support the integration of RME into interdisciplinary
treatment strategies involving orthodontics, otolaryngology, and pediatric sleep medicine.

Despite the promising results, some limitations must be acknowledged. The included
studies show variability in design, sample size, diagnostic tools, and outcome measures,
which limits quantitative synthesis and generalizability. Future research should focus on
larger, multicenter randomized trials with standardized protocols and long-term follow-up
to confirm these findings and provide clearer clinical guidelines for the use of RME in
pediatric patients with mouth breathing and sleep-disordered breathing.

5. Conclusions

The collective evidence presented in this systematic review supports the use of rapid
maxillary expansion (RME) as an effective intervention for improving nasal airflow, upper
airway volume, and sleep-related respiratory outcomes in children. Across diverse method-
ologies, all included studies documented structural and/or functional improvements
following RME, regardless of whether patients were diagnosed with mouth breathing or
obstructive sleep apnea.

Specifically, volumetric analyses via CBCT consistently demonstrated expansion of the
nasomaxillary complex, with a consequent reduction in airway resistance. These changes
were associated with improved nasal breathing, as confirmed by objective tools such as
rhinomanometry and capnography, as well as subjective reports of improved respiratory
comfort and sleep quality.

In OSA populations, RME was shown to significantly reduce AHI and enhance sleep
architecture, as measured by polysomnography, thereby confirming its utility in functional
airway rehabilitation. Additionally, long-term follow-up data (e.g., Satto et al., 2025 [150])
provide compelling evidence of the stability and durability of RME-induced improve-
ments. Despite the lack of a single, unified methodology across studies, all employed
clinically validated, objective diagnostic tools appropriate to their respective aims. This
methodological diversity does not undermine the consistency of the findings; rather, it
reflects the complex, multifactorial nature of upper airway obstruction and its assessment
Although RME may contribute to improved airway patency, it should be considered as
a complementary treatment to be implemented after addressing primary causes, such as
adenotonsillar hypertrophy. In selected cases, RME can support functional recovery and
contribute to an overall improvement in the quality of life of pediatric patients.
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AHI apnea-hypopnea index
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CIPAP positive pressure airway devices
MAD  mandibular advancement devices
MRI magnetic resonance imaging

OSA obstructive sleep apnea

PSG polysomnography

QOL quality of life

SDB sleep disordered breathing

UA upper airway
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