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Objective: A reduced transversal dimension of the maxilla leads to narrower nasal cavities, which may reduce
airflow to the lungs. Maxillary expansion widens nasal floor. However, there is huge controversy regarding
whether this increase does actually lead to increased airflow. In this systematic review and meta-analysis we aim
to resolve this question by evaluating studies that have undertaken rhinomanometric measurements.
Review methods: Pubmed (Medline), the Cochrane Library, EMBASE and Trip Database were checked by two
authors. Two authors extracted the data. Main outcome was expressed as the difference between resistance
before and after treatment and the 95% confidence interval.
Results: 30 studies were selected for full text reading. A total of 12 studies (301 patients) met the inclusion
criteria. All selected articles found reduced resistance after palatal expansion. The data pooled in the metaanalysis reveals a statistically significant difference of 0.12 Pa s/cm3 mean reduction after palatal expansion (CI
95% 0.06, 0.18) for nine uncontrolled studies. Regarding nasal airflow, the pooled data show a statistically
significant difference of 29.9 cm3/s increase after palatal expansion (CI 95% 9.17, 50.64).
Conclusion: According to the available evidence, palatal expansion in pediatric patients decreases nasal resistance and increases nasal flow.

1. Introduction
Proper nasal breathing in children is of paramount importance in
order to ensure the adequate growth and development of the craniofacial complex [1]. Impaired nasal breathing is frequently associated
with maxillary constriction, some authors reporting this link in up to
47% of cases [2].
Maxillary constriction makes reference to a narrowing of the upper

jaw, which is commonly accompanied by a posterior crossbite, high
palatal vault with the consequent elevation of the nasal floor [3]. It is
one of the most frequent skeletal problems in the craniofacial region,
with prevalence ranging from 2.7 to 23.3% in patients under 18 years of
age [4].
Some researchers found a logical correlation between impaired
nasal breathing and maxillary constriction, each being both cause and
consequence of the other. Impaired nasal breathing forces an open
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mouth posture, which may lead to maxillary constriction. Conversely,
since a reduced transversal maxilla leads to a narrower dimension of
the nasal cavities, it may cause impaired breathing.
Maxillary expansion (ME) is a common treatment to widen narrow
maxillae. It is a distraction procedure that splits the mid-palatal suture
to encourage the growth of the maxilla along the suture. The treatment
is typically carried out with a device which includes an expansion screw
welded to bands on first molars. When the maxillary dental arch is
expanded, the maxillary and palatine bones disarticulate along the midpalatal suture and move laterally so that part of the lateral nasal walls is
shifted outward producing a small increase of transalar width.
It is generally huge in medical literature that ME promotes the
widening of the nasal floor and improves the distance between the nasal
walls and the septum, thus providing an overall increase in the dimensions of the nasal cavity [5]. However, there is huge controversy
regarding whether this increase does actually lead to a reduction in
airflow resistance. Since the first organized reports on this topic were
published in the 1960s [6], several researchers have tried to address
this question.
An objective test is needed, since primary school children often
underestimate their nasal obstruction [7]. The most accepted method
for measuring nasal resistance is rhinomanometry. It is an objective
method to study nasal physiology, which involves taking measurements
of nasal airflow and differences in pressure. It can be mathematically
converted to nasal airway resistance as the quotient of the difference in
pressure and the flow.
In this systematic review and meta-analysis, we aim to solve the
question of whether maxillary expansion in pediatric patients reduces
nasal resistance, confirmed by undertaking a rhinomanometric study.

performing systematic reviews and searched Pubmed (Medline), the
Cochrane Library, EMBASE, Scopus, Science direct, SciELO and Trip
Database. We used a predefined search strategy employing a combination of the following keywords ([“maxillary expansion” OR “palatal
expansion” OR “RPE” OR “RME” OR “maxillary disjunction” OR “palatal disjunction”] AND nasal). The abstracts of the papers retrieved
were thoroughly reviewed by two authors (CCH, CCE), and those potentially fulfilling inclusion criteria were full-text read. Whenever differences in the judgement of eligibility arose, full texts were included
for final assessment. We also manually reviewed the reference listings
of all selected articles so as to identify works which might have been
overlooked in the initial search.
2.3. Study extraction, categorization, and analysis
Two authors (CCH, CCE) analyzed the articles that met the inclusion
criteria in duplicate. Variables assessed included sample size, age, indication for treatment, presence of control group, type of expander
used, use of decongestant, follow-up period and main outcome. Main
outcome was expressed as the difference between resistance before and
after treatment and the 95% confidence interval. When there was a
control sample it was expressed as the mean difference between control
and cases. Flow was expressed in cm [3]/sec; resistance in Pa s/cm [3].
2.4. Assessment of study quality
We assessed the selected articles for both their level of evidence and
quality. Level of evidence was classified according to the Oxford Centre
for Evidence-Based Medicine Levels. Level 1a symbolized a Systematic
review (SR) of randomized trials (RCT); level 1b, Individual good
quality RCT; level 2a, SR of cohort studies; level 2b, Individual cohort
study and low quality RCT; level 2c, Ecological studies; level 3a, SR of
case-control studies; level 3b, Individual case-control study; level 4,
Case series and poor quality case-control and cohort studies; level 5,
expert opinion.
The risk of bias was assessed according to the Quality Assessment of
case series studies checklist from the National Institute for Health and
Clinical Excellence [10]: 1) Was the case series collected in more than
one centre? 2) Is the hypothesis/aim/objective of the study clearly
described? 3) Are the inclusion and exclusion criteria clearly reported?
4) Is there a clear definition of the outcomes reported? 5) Were data
collected prospectively? 6) Is there an explicit statement that patients
were recruited consecutively? 7) Are the main findings of the study
clearly described? 8) Are outcomes stratified?
In order to assess the quality of the design, we developed a score
prior to full text reading, based on the score published by Lagravere
et al. [11] The scale with the scoring of each item is shown in Table 1. It
has 6 items with a total score range from 0 to 120 points. The items
considered were the following: sample size; percentage of participants
lost to follow-up; time to follow-up; control group; use of decongestant
and control of confounding factors. Papers were independently evaluated by two authors (CCH, CCE) and disagreements were settled
through discussion. Two items have the largest weight in the quality
score assessment: control of confounding factors and use of decongestant. There are several factors potentially influencing nose breathing.
Some are hardly variable in the period of study, such as septal deviation
or adenoids. Others are highly variable such as allergy, turbinate hypertrophy and nasal polyps among others. The above-mentioned two
items allow control of these factors. For the control group item, we
considered as a comparable control group a cohort with similar characteristics to those of the intervention group, which had to be followed
and explored in the same way as the intervention group but without
receiving treatment.

2. Methods
This review was performed in accordance with PRISMA guidelines,
and a formal PROSPERO protocol was published according to the NHS
International Prospective Register of Systematic Review (Nº 157516)
prior to the review being conducted. Also, we followed the recommendations of the AMSTAR-2 guideline [8].
2.1. Literature search. Inclusion and exclusion criteria
The criteria for considering studies for the systematic review were
based on the population, intervention, comparison, and outcome
(PICOS) framework [9].
Participants: Pediatric patients under eighteen years of age.
Intervention: We explored the effects of maxillary expansion.
Comparison: pre- and post-treatment data (case series), or treatment and no treatment cohorts (cohorts and clinical trials).
Outcomes: We measured the outcomes by rhinomanometric
changes in inspiration (flow and resistance).
Types of studies: Clinical trials, case series, prospective and retrospective cohort studies published in peer-reviewed journals. We did
not include case reports, thesis or meeting communications. There were
no restrictions by date or publication type, and the last update of the
search was performed in Dec 2019. We included studies published in
English, Spanish, German, French, Italian and Portuguese.
Exclusion criteria: exclusion criteria consisted of: 1) studies on
syndromic patients; 2) dual publications; 3) studies in adults without
individual analysis of the pediatric sample; 4) articles in which a further
nasal intervention was carried out between the first and second rhinomanometric explorations; 5) studies in which rhinomanometry was
not performed; 6) studies in which rhinomanometry was performed but
analysis between groups was not conducted.
2.2. Search strategy
We followed the recommendations of the PRISMA statement for
2
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Table 1
Quality score. ENT (otolaryngologist).
Item assessed

Characteristic

Weight

Sample Size

> 50
26–50
0–25

20
10
0

Follow-up time (months)

> 12
7–12
0–6

20
10
0

Control group

Comparable control group
No comparable control group
No control group

20
10
0

Decongestant

Yes
No

20
0

Control of confounding factors

ENT evaluation with sample
selection
ENT evaluation without sample
selection
No

30

0–10%
> 10%

10
0

Lost to follow-up (%)

10
0

Fig. 1. Flow chart.

Total

All articles had an indication for treatment made by orthodontic
specialists. Only Compadretti et al. reported a primary otolaryngologic
indication for the inclusion criteria [30].
All the articles used rapid expansion protocols. There were no results for slow expansion protocols.
The highest sample size was reported by Monini et al. (66 patients)
[35], and Compadretti et al. (51 subjects) [30]. These are also the
studies with the highest quality score.

2.5. Statistical analysis
All statistical data were analyzed with STATA for Macintosh v. 15.1
(StataCorp ®). Significance was considered with a P value < 0.05.
We used the Cochrane Collaboration's Review Manager Software
(REVMAN) version 5.3 (Nordic Cochrane Centre, Cochrane
Collaboration, 2014, Copenhagen, Denmark) to conduct the metaanalysis. The heterogeneity was checked using the Q-test and I2 test. A
fixed effects model was used when a I2 value was < 50%, and a random
effects model when it was ≥50%. Finally, the publication bias was
assessed by a funnel plot and Egger regression.

3.2.2. Nasal airway resistance
Resistance was assessed in eleven studies. All selected articles found
a positive difference for resistance after palatal expansion. However,
confidence intervals were statistically significant only for six studies.
The data was pooled in two different subgroups for the meta-analysis. The quasi-experimental group included 9 studies and reveals a
statistically significant difference of 0.12 Pa s/cm3 mean reduction after
palatal expansion (CI 95% 0.06, 0.18) (Fig. 2). The controlled group
included 2 studies and reveals a non-statistically significant difference
of 0.02 Pa s/cm3 mean reduction after palatal expansion (CI 95%
−0.03, 0.07) (Fig. 2).
Four authors had performed a rhinomanometric assessment of nasal
resistance with nasal decongestion [30,33,36,37]. Three of them were
not controlled, while one was controlled and could not be included in
the metanalysis. A subgroup analysis of these papers shows a non-significant difference of 0.08 Pa s/cm3 mean reduction after palatal expansion (CI 95% −0.01, 0.17) (Fig. 3).

3. Results
3.1. Search results
A flowchart of the search process is shown in Fig. 1. The initial
search retrieved 1456 publications. After reading all titles and abstracts, 30 studies were selected for full text reading. A total of 12
studies (301 patients) met the inclusion criteria.
Of the papers selected for full-text reading, 18 publications were
excluded for the following reasons: three were dual publication
[12–14]; eight were studies in which rhinomanometry was not performed [15–22]; two included adults without subgroup analysis
[23,24]; and four were studies for which rhinomanometry was performed but authors did not perform analysis between groups [25–29].
Three authors had to be contacted to provide additional data for the
meta-analysis [13,30,31].

3.2.3. Nasal airflow
Nasal airflow difference after palatal expansion was assessed in
three studies [32,33,35], with a total sample of 81 subjects. Note that
the sample of Bazargani et al. is divided, since the intervention was
different among groups as is in Wertz et al. because the outcome assessment was also different among groups.
Under a fixed effects model, the pooled data shows a statistically
significant difference of 29.9 cm3/s increase after palatal expansion (CI
95% 9.17, 50.64) (Fig. 4).

3.2. Results of the included studies
3.2.1. General results
The mean age was 9.36, 8.75 adjusted by sample size. The lowest
mean age was reported by Monini et al. (7.85 years), the highest by
Halicioğlu K (12.89 years). A summary is shown in Table 2.
Regarding follow-up periods, the mean studies was 9.29 months,
and 9.47 when adjusted by sample size: the lowest by Wertz et al., [32]
and Bazargani et al. (0 months) [33], and the highest by Langer MR
et al., [31] and Matsumoto MR et al. (30 months) [34].

3.3. Level of evidence and quality of included studies
According to the Oxford Centre for Evidence Based Medicine classification [38], all the studies are Level 4, with the exception of three.
3
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Ottaviano G
(2018)

Di Vece L (2018)

Halicioğlu K
(2010)

Langer MR (2010)

Matsumoto MA
(2010)

De Stefano A
(2009)

Monini S (2009)

Compadretti GC
(2006)

Enoki C (2006)

Q
Score

Bazargani F
(2018)

Author (Year)

4

Quasi-experimental.
Level 4.

Before-after clinical
trial.
Level 1b.

Quasi-experimental.
Level 4.

Quasi-experimental.
Level 4.

Quasi-experimental.
Level 4.

Quasi-experimental.
Level 4.

Quasi-experimental.
Level 4.

Quasi-experimental.
Level 4.

Clinical trial.
Level 2b.

Clinical trial.
Level 2b.

Design/Level of
evidence

Case: 27
(13 M, 14 F)
Control: 24
(16 M, 18 F)
29 (NR)

Case: 66
(NR).

27 (12 F, 5 M)

27 (NR)

25 (NR)

15 (7 M, 8 F)

30 (12 M,
18 F)

Case: M 9.5 ± NR
(5−13)
Control: M 10.2 ± NR
(8−12)
NR ± NR (7−10)

Case cohort: M
7.85 ± NR (5−10)

7 ± NR (6–8)

NR ± NR (7−10)

M 8.2 ± NR (7−10)

M 12.89 ± NR
(11–15)

M 8.7 ± NR.

Case: M 8.27 ± 1.62
Control: M
8.27 ± 1.25

M 10.2 ± 1.4

14 (NR)

Case: 11 (NR)
Control: 11
(NR)

M 9.7 ± 1.5

Age (years). Mean (M),
median (Md), (range)

16 (NR)

Sample size
and sex

Table 2
Description of the included studies. NR (not reported).

ENT indication (nasal obstruction, no
other causes than maxillary constriction)
and orthodontic indication (posterior
crossbite)
Orthodontic indication (posterior
crossbite)

Orthodontic indication (maxillary
constriction) and not treated nasal
obstruction and snoring.

Recurrent otitis media, adenoid
hypertrophy, skeletal development
syndrome

Orthodontic indication (posterior
crossbite) and not treated nasal
obstruction.

Orthodontic indication (posterior
crossbite) and not treated nasal
obstruction.

Orthodontic indication (posterior
crossbite)

Orthodontic indication. (posterior
crossbite)

Orthodontic indication (posterior
crossbite)

Orthodontic indication (posterior
crossbite)

Initial diagnosis (indication)
Appliance: RPE. Tooth-borne
expander.
Activation: 0.5 mm/day
Retention: NR.
Amount activated:
4.80 mm ± 1.39
Appliance: RPE. miniscrew
implants.
Activation: 0.5 mm/day
Retention: NR.
Amount activated:
5.48 mm ± 0.98.
Appliance: RPE. Hyrax-type.
Activation: 0.2 mm/day
Retention: NR.
Amount activated:
6.04 ± 1.07 mm
Appliance: RPE. Hyrax-type.
Activation: 0.5 mm/day/2
weeks, then 0.25/day.
Retention: NR.
Amount activated:
5.59 ± 1.45 mm
Appliance: RPE. Memory palatal
split screw
Activation: 1.5 mm/day.
Retention: 6 months.
Amount activated: NR
Appliance: RPE. Haas disjunctor.
Activation: 0.5 mm/day.
Retention: 3 months.
Amount activated: NR
Appliance: RPE. Haas disjunctor.
Activation: 0.5 mm/day.
Retention: 3 months.
Amount activated: NR
Appliance: Hyrax-type.
Activation: 0.5 mm/day.
Retention: 3 months.
Amount activated: NR
Appliance: RPE. Hyrax-type.
Activation: 0.5 mm/day.
Retention: 12 months.
Amount activated: NR
Appliance: RPE. Hyrax-type.
Activation: 0.5 mm/day.
Retention: 3 months.
Amount activated: NR
Appliance: RPE. Haas disjuntor
Activation: 0.5 mm/day.
Retention: NR
Amount activated: NR

Technique

Resistance (Pa
s/cm3)

Resistance (Pa
s/cm3)

Resistance (Pa
s/cm3)
Airflow (cm3/s)

0.11 (0.06,
0.16)

0.50 (0.10,
0.90)
61.4 (12.0,
110.8)
0.20 (−0.66,
1.06)

0.71 (No SA)

0.07 (−0.05,
0.20)

Resistance (Pa
s/cm3)
Resistance (Pa
s/cm3)

0.02 (−0.05,
0.09)

0.02 (0.00,
0.04)

Resistance (Pa
s/cm3)

Resistance (Pa
s/cm3)

0.44 (0.21,
0.67)

0.02 (−0.03,
0.07)

0.22 (0.00,
0.44)
55,4 (−0.40,
111.20)

0.05 (−0.19,
0.29)
5.2 (−33.06,
43.46)

Resistance (Pa
s/cm3)

Resistance (Pa
s/cm3)

Resistance (Pa
s/cm3)
Airflow (cm3/s)

Resistance (Pa
s/cm3)
Airflow (cm3/s)

Main outcome (difference, 95%
confidence interval)

No

Yes

No

No

No

No

Yes

No

No

Yes

3

Case: 12
Control: 11

0 (28)
12 (38)

12

30

30

6

6

6

0

Follow-up
(months)

(continued on next page)

Decongestion
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0

3

10

No

9.96 (−58.69,
78.61)
29,92 (−7.89,
67.73)
Airflow (cm3/s)

The funnel plot and Egger regression test indicate a risk for publication bias (P = 0.07) (Fig. 5).
4. Discussion
To the best of our knowledge this is the first systematic review and
meta-analysis on this topic although there have been reviews published
about it [40–44]. According to a recent review of all the available
systematic reviews regarding the relationship between nose and palatal
expansion there are no high-quality reviews made public regarding this
issue [45].
This systematic review and meta-analysis revealed two main findings. First, palatal expansion in the pediatric population has been
shown in uncontrolled studies to significantly reduce nasal resistance. A
comparison of the difference in nasal resistance between pre and post
palatal expansion demonstrated a reduction by 0.12 Pa s/cm3.
Second, palatal expansion in children id followed by a 29.90 cm3/s
increase in nasal flow after treatment.
4.1. Nasal resistance
The clinical relevance of those findings depends on normal rhinomanometric values and initial nasal resistance. Normal values change
with age [46], which makes it difficult to stablish their clinical significance. In adults, normal values are 0.3 Pa s/cm3; in children, 0.4 is
thought to be the limit for normality [46]. According to these values, a
reduction of 0.12 Pa s/cm3 is clinically relevant.
Several methods have been published trying to measure nasal outcomes after palatal expansion. We decided to only include papers in
which nasal function was evaluated with rhinomanometry. Despite it is
far away from being perfect, rhinomanometry is considered the Gold
Standard method, some it is objective and consists of clear and protocolized measurements [47]. The rest of the methods used (cephalometry, acoustic rhinometry, CT scan, and others) focus on anatomical
changes, but not on function. Fluid dynamic simulation is closer in
evaluating function; however, it is only an approximation.
In fact, all of these measures are surrogates for what clinicians
would really like to know, which is: will nasal expansion help correct
impaired nasal breathing? Anatomical variations, despite being related
to functional outcomes, do not answer this question.

11.25 ± NR (10–13)

NR ± NR (8−15)
9 (3 M, 6 F)

4.2. Confounding factors
The great problem among the papers trying to answer the research
question of whether maxillary expansion reduces nasal resistance is that
the selection of the sample is not appropriate in order to answer it,
because of having used the orthodontic indication as the selection criteria. The sample must only be different in regard to expansion.
However, most authors did not control confounding factors such as
turbinate hypertrophy, which is highly prevalent among these patients.
Maxillary constriction is associated with impaired nasal breathing
for other causes. Therefore, if those causes have not been previously
treated, they will continue taking place, such as turbinate and adenoid
hypertrophy. For example, Matsumoto et al. found turbinate hypertrophy in 75.86% of their patients, and adenoid hypertrophy in 44.82%;
and Langer et al. reported an 80% of patients suffering from turbinate
hypertrophy [31].
Any factor which impairs nasal breathing is an important

20
Wertz RA (1968)

Quasi-experimental.
Level 4.

4 (2 M, 2 F)

Orthodontic indication

No
0.24 (0.11,
0.36)
Resistance (Pa
s/cm3)
NR ± NR (11–14)
20
Hershey HG
(1976)

Quasi-experimental.
Level 4.

17 (6 M, 11 F)

Orthodontic indication

Yes
0.12 (0.06,
0.19)
Resistance (Pa
s/cm3)

Appliance: RPE. Hyrax-type.
Activation: 0.5 mm/day.
Retention: NR
Amount activated: NR
Appliance: RPE. acrylic
disjuntor (n = 6), Hyrax-type
(n = 11).
Activation: 0.5 mm/day.
Retention: 3 months
Amount activated: NR
Appliance: RPE. Rigid split
palate device.
Activation: 0.45 mm/day.
Retention: 3 months
Amount activated: NR
Orthodontic indication
NR ± NR (8−14)
11 (M 4, F 7)
30
White BC (1989)

Quasi-experimental.
Level 4.

Age (years). Mean (M),
median (Md), (range)
Q
Score

Design/Level of
evidence

Sample size
and sex

Initial diagnosis (indication)

Main outcome (difference, 95%
confidence interval)

Yes

3.4. Publication bias and small study bias

Author (Year)

Table 2 (continued)

Those three papers were clinical trials. According to their quality score
they were classified as Level 1b (one) [30] and level 2b (two) [33,39].
Regarding the quality score, only Compadretti et al. scored over 100
points [30] and the mean quality score was 40 points (from 120), which
is low.

Technique

Decongestion

Follow-up
(months)

C. Calvo-Henriquez, et al.
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Fig. 2. Nasal airway resistance difference (uncontrolled and controlled studies).

confounding factor that can clearly influence the outcome being assessed. Therefore, if researchers do not control them, we cannot arrive
at solid conclusions. It is as if we tried to assess the effects of smoking
on hypertension, but we do not consider weight control, coffee intake or
exercise, for example.
Under this scope, six authors found statistically significant differences for nasal resistance. Regarding the studies which did not find any,
most of them had either not studied confounding factors, or reported a
high risk of confounding factors. They had neither included decongestant, nor performed a subgroup analysis. In fact, most authors who did
not find any differences attributed this fact to the possible influence of
turbinate hypertrophy [28,31,34,48].
It is noteworthy that Compadretti et al. do not have a statistically
significant confidence interval [30]. However, in their study they affirm

that the differences are statistically significant. It could be attributed to
an error in the reported standard deviation, which is extraordinarily
large compared to other authors.
4.3. Indication for treatment
All selected papers have an orthodontic indication for the maxillary
expansion. Compadretti et al. is the only selected paper with a primary
otolaryngologic indication for patients with impaired nasal breathing
with no other causes apart from maxillary constriction.
Only selecting children with orthodontic indication but no impaired
nasal breathing may induce a selection bias.
According to Hartgerink et al., [23] Compadretti et al., [30] and
White et al., [37] patients who show greater increase in nasal resistance

Fig. 3. Nasal airway resistance with nasal decongestant.
6
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Fig. 4. Nasal airflow difference before and after treatment.

4.4. Method to expand
Doubts remain, however, about the best method to perform maxillary expansion. Only one study compared different methods, therefore
conclusions cannot be drawn. Bazargani et al. undertook a clinical trial
comparing Tooth-borne (TB) and Tooth-bone-borne (TBB) and found
better results with TBB appliances [33].
Methods which better address the intermaxillary suture are those
which will probably have better outcomes. However, future research
comparing different methods is needed to obtain conclusions.
4.5. Limitations
As with any systematic review, we may have missed studies in the
literature despite our best efforts. Furthermore, the conclusions reached
with a systematic review and meta-analysis depend on the quality of the
included studies. The quality of the studies included in our case was too
poor to be able to answer our research question.

Fig. 5. Funnel plot.

are those who previously suffered impaired nasal breathing. In fact,
White et al. found a high correlation (R = 0.9) between previous nasal
resistance and the amount of reduction after treatment [37].
In the work of Hartgerink et al. they found two subgroups, patients
who experienced either few or significant changes in resistance.
Patients displaying more significant changes tended to have shown high
resistance pre-treatment. This suggests that patients who could benefit
from expansion for nasal breathing are those who present impaired
nasal breathing.
There are several causes for impaired nasal breathing including
turbinate hypertrophy, septal deviation, adenoid hypertrophy and nasal
polyps, among others. Using palatal expansion as a substitute for
treating those medical conditions does not seem to be the correct approach. In fact, Compadretti et al. found that the greater the skeletal
diameters of the maxilla before treatment, the less possible it is to increase nasal volume and reduce resistance through expansion treatment. This reinforces the idea that maxillary expansion should be
performed only when it is necessary, meaning in cases of maxillary
constriction and not with the sole objective of improving nasal
breathing.
However, when other reasons for impaired nasal breathing have
been discarded, maxillary constriction could be its cause, which could
be treated. In fact, it has been shown that persistent impaired nasal
breathing after surgical interventions is related to maxillary constriction [49]. Haas concluded that improved nasal breathing depended on
the severity of the narrowing in the nasal cavity before maxillary expansion [6]. This was also found by Timms et al. [24] They explained it
applying Poiseuille's Law, which states that “in small ducts, the flow
varies with the fourth power of the radius”, in other words, double the
radius and the flow increases sixteen times.
According to these findings we believe that an interdisciplinary
orthodontist-otorhinolaryngologic approach seems to be the most rational option in order to improve nasal breathing.

5. Conclusions
According to the available evidence, palatal expansion in pediatric
patients seems to decrease nasal resistance and increases nasal flow.
However, the quality of the available evidence does not allow physicians to use palatal expansion to merely improve nasal breathing. We
suggest that palatal expansion might be an adjuvant treatment worthy
of consideration in impaired nose breathing when maxillary constriction, independent of crossbite, is the cause. It implies treating all other
implied causes (adenoids hypertrophy, turbinate hypertrophy, septal
deviation). However, further evidence is needed to make this formal
recommendation.
We encourage researchers to develop good quality studies using
adequate inclusion criteria, controlling confounding factors and to always perform analyses with decongestants.
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