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ABSTRACT

Objective: Because of the anatomic proximity between the nasal cavity and the maxilla, much has been investigated regarding changes
in nasal geometry after this procedure. In this study, we propose to evaluate the repercussion of RME in the nasal cavity in the patient
during the growth phase.

Materials and methods: For this, we evaluated 19 patients with transverse maxillary deficiency and indication for RME. The patients
wete evaluated using acoustic rhinometry in 3 moments (pre-RME, post-RME, post-restraint).

Results: There was no mean change in MCA1 M1, M2 and M3 (p = 0.122). MCA2 measurement appears to increase in M2. VOL
1 is suffering a mean increase in M2 compared to M1 (p = 0.025) and continues higher in M3 (p = 0.271). There is little variation
of VOL 2 between the evaluated moments.

Conclusion: The results allow us to affirm that RME significantly increases the anterior region of the nasal cavity immediately to the
procedure, however, after the period of containment there is a tendency of recurrence of this increase returning to values close to the
initial cross-sectional area of the nasal cavity.
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INTRODUCTION

The nasal breath is the only one considered normal and
physiological because it is present at birth. However, there may
be transference to the predominantly oral respiratory pattern
when there is nasal obstruction, which may lead to alterations
in the development of dentofacial structures.!

Many authors',consider that oral breathing is one of the
etiological factors of transverse maxillary deficiency. However,
this cause-effect relationship continues to be much discussed
due to controversies in the literature.>®

Rapid maxillary expansion (RME) is an excellent method
for the correction of transverse maxillary deficiency through
the opening of the palatine suture.”! Due to the anatomical
proximity between the nasal cavity and the maxilla, much has
been investigated regarding the changes in nasal geometry after
this procedure (RME). Some authors”'>'% have demonstrated
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that the benefits of this procedure in patients during the growth
phase go beyond the correction of malocclusion and may have
repercussions in the nasal cavity.

Some researchers!"'241517 have associated RME with a
reduction in nasal respiratory resistance, increased airflow,
increased nasal cavity size and a change in respiratory mode
from oral to nasal. However, other studies did not observe
significant changes in the nasal cavity after RME™", so this
subject is not yet fully clarified in the literature, thus requiring
additional studies.

Acoustic rhinometry was introduced by Hilberg et al.*® and
has been described as an accurate and reproducible method
of evaluation of the anterior nasal cavity, being considered an
objective, easily performed, non-invasive and well-tolerated
examination by adults or children.?* When compared with
other methods of evaluation such as computed tomography,
rhinomanometry and magnetic resonance, the results obtained
with acoustic rhinometry are equivalent in determining the
nasal geometry of the anterior portion of the nasal cavity.?***

In this study we proposed to evaluate the alterations in the nasal
cavity, using acoustic rhinometry, of patients with transverse
maxillary deficiency before, immediately after and 6 months
after Rapid Maxillary Expansion (RME) treatment.
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y , . .y MATERIALS AND METHODS
Table 1. Distribution of age and gender.
This study was approved by the Research Ethics Committee of
Patient Az Gender the Faculty of Dentistry of the University of Sao Paulo, under
L BCF ; E protocol 21/01.
2.CVSL 9.5 M 19 patients were selected (9 females - 47.3% and 10 males -
3. DHB 8.6 M 52.7%), with a mean age of 8.9 years (Table 1). All the patients
4. FCL 7.5 F presented transversal maxillary deficiency and, based on the data
5. GSP 9.4 M obtained in the diagnosis, were submitted to rapid maxillary
6. LMP 7.6 F expansion in the Preventive Orthodontics Clinic of the Faculty
7.1RA 125 M of Dentistry of the University of Sio Paulo, from January to
8. MPEM 9.3 M December 2009. As inclusion criteria, patients could not have
9. MFS 9 M undergone previous orthodontic or otorhinolaryngologic
10. MCS 7 F treatment. For ethical reasons, it was not possible to evaluate
11. PMG 8 F a control group, for they would be subjected to unnecessary
12. PSO 8.4 F radiation, since they would not be treated orthodontically. In
13. PCS 83 M this way, we use data already published in the literature for
14.PPS 8.6 F comparison purposes with the selected sample.
15.VQC 126 M : . . . .
The rapid maxillary expansion was performed using a modified
16. VAP 8.4 M .
P s v Biederman dento-supported expander type. After a week of
. : installation of the device, the activations were initiated, with
18. APA 11 F , ,
o oy oo . one complete lap performed, and the patient responsible was

instructed to activate % turn every 12 hours. The activation
time varied according to the need of expansion for correction of
transverse maxillary deficiency (Figure 1 and 2).

All patients selected were submitted to a three-stage acoustic
rhinometry test: before RME (M1), one week after the end of the
activations (M2) and six months after the end of the activations
(M3). The rhinometric examination was petformed in each
individual after it was acclimatized to the ambient conditions
of the examination room, using RhinoScan apparatus from
RhinoMetrics A/S - Denmark.

The procedure followed the determinations of the Standardization
Committee of Acoustic Rhinometry.? In each of the times, three
measurements were performed in each nostril before and after
the use of topical vasoconstrictor (0.5 mg/ml - Pedrin Afrin)
oxymetazoline hydrochloride. The measurements followed the
following protocol: obtaining the measurements in the right
nasal cavity and then in the left nasal cavity, both without the
use of the vasoconstrictor. Thereafter, the application of three
drops of topical vasoconstrictor was followed for a period of 10
to 15 minutes and the measurements were repeated following

the same sequence.

Two area measurements were evaluated in each nostril (left and
right): minimum cross-sectional area between Omm and 22 mm
(MCA1), and minimum cross-sectional area between 22 mm
and 54 mm (MCA2). Similarly, two volume measurements
wete evaluated on each side: Nasal space volume between 0
mm and 22 mm (VOLI) and Nasal space volume between 22
mm and 54 mm (VOL2). The results were reported in cm?* and
3, respectively. The data were automatically calculated by

. cm
Figure 2. After RME with correction of the maxillary deficiency the RhinoScan® software and were considered averages of the 3
measurements (Figure 3).
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12 Table 2. Description of MCAI and MCA2 (cm?) according to use of
» \ vasoconstrictor, right and left sides and moments M1, M2 and M3.
]
10 / MCA1 MCA2
e | Vasoconstrictor Slide Moment  Average SD Average SD
8 |
| M1 0.31 0.11 0.41 0.17
—_ [
SR |'
2 | Right M2 0.36 0.10 0.50 0.15
iyt |
= M3 0.34 0.11 0.44 0.16
@ - With
a 4 MOA T 'I<=' RS vasoconstrictor
\ M1 0.38 0.47 0.43 0.16
3
{ Left M2 0.30 0.11 0.47 0.18
2 s> ) |2 vew
4 ' M3 025 010 038 0.17
0 M1 0.30 0.12 0.36 0.15
Right
-
| A TN A AL A S A Right M2 035 009 043 0.14
Right Cross sectional area [cnv] Left
N M3 0.31 0.13 0.42 0.29
. . . . o
Figure 3. Graph automatically generated by RhinoScan® software with three VASOcOnSCrictor
curves obtained on each side. The central line representing the nasal septum Ml 025 0.11 0.32 0.14
and the curves representing the lateral walls of the nasal cavity on the right and
! ) ] Lefe M2 0.40 0.47 0.38 0.13
left sides. From this graph the program provides the measures of MCAI and
MCA2 and volume 1 and 2. M3 0.24 0.10 0.35 024

RESULTS

In order to respond to the objectives of the study, first the
measurements of nasal cavity area were recorded according to
the use of vasoconstrictor, nasal cavity side and moment of
the examination, using summary measures (mean, standard
deviation). The results obtained were illustrated with the
use of graphs of means with the respective standard errors.
Subsequently, repeated measures (ANOVA) were performed
with three factors, vasoconstrictor, nasal cavity side and time
of the examination, followed by multiple Tukey comparisons
to verify the level of significance between the mean measures

found.
The tests were performed at a significance level of 5%.

Table 2 shows that the MCA1 measurements do not vary between
the right and left sides, with or without vasoconstrictor, but
there seems to be a change between the moments of evaluation.
The MCA2 measurement is lower without vasoconstrictor use
and appears to increase in M2.

Table 3 shows that there was no mean change in MCA1 between
the right and left sides (p=0.299), between M1, M2 and M3
(p=0.122) or with vasoconstrictor use (p=0.510). But, for mean
MCA2 there was statistically change between the moments
(p=0.043) and with vasoconstrictor use (p=0.008) independent
of the side.

Table 4 shows that the use of the vasoconstrictor increases
the mean MCA2 (p=0.009) and the mean value of MCA2 is
statistically higher in M2 when compared to M1 (p=0.045).

Table 3. Results of ANOVA for MCAI and MCA2 measurement.
(* statistically significant).

MCA1 MCA2
Factor fd num. fd den. Value F P Value F P
Vaso
R 1 18 0.45 0.510 8.75 0.008*
constrictor
Side 1 18 1.14 0.299 3.01 0.100
Moment 2 36 2.23 0.122 3.44 0.043*
Vaso*Side 1 18 0.01 0.935 0.39 0.538
Vaso*Moment 2 36 1.70 0.198 0.63 0.540
Side*Moment 2 36 1.12 0.337 0.74 0.482
o
Yf\‘;" Side 2 36 1.68 0.201 0.14 0.869
oment

Table 4. Results of Tukeys multiple comparisons between moments M1, M2
and M3 and use of vasoconstrictor in MCA2. (* statistically significant)
WV — With vasoconstrictor /| NV — No vasoconstrictor.

Factor Con}pa— Estimate Sfemierd] aluc fd P
ration error T
VZ,S-O WV-NV 0.063 0.022 291 18 0.009*
constrictor
M1-M2 -0.066 0.026 -2.49 36 0.045*
Moment M1-M3 -0.017 0.026 -0.64 36 0.798
M2-M3 0.049 0.026 1.84 36 0.170




Ribeiro NCR et al. Evaluation of nasal cavity after RME

South Eur J Orthod Dentofac Res

Table 5 suggests that the measure of VOL 1 is smaller on the
left side than on the right side. The VOL 2 is lower without
vasoconstrictor use and there is little variation of this measure
between the evaluated moments.

In Table 7 it can be seen that the mean VOLI is statistically
higher on the right side (p<0.001) and suffers a mean increase
in M2 compared to M1 (p=0.025) and continues higher in M3
(p=0.271).

Table 5. Description of VOL1 and VOL2 according to the use of
vasoconstrictor, right and left sides and moments M1, M2 and M3.

VOL1 VOL2

Table 7. Results of Tikey multiple comparisons between right and left sides
and moments M1, M2 and M3 for the measurement of VOL 1.
(* statistically significant).

Vasoconstrictor Slide Moment Average SD Average SD

Ml 1.15 0.18 3.14 3.14
Right M2 1.23 0.19 3.18 3.18
M3 1.22 0.20 3.43 3.43
With
vasoconstrictor
Ml 1.06 0.15 3.27 3.27
Left M2 1.17 0.34 3.37 3.37
M3 1.01 0.29 2.87 2.87
M1 1.13 0.28 2.43 2.43
Right M2 1.22 0.17 2.69 2.69
M3 1.23 0.20 2.36 2.36
No
vasoconstrictor
M1 1.07 0.23 2.32 2.32
Left M2 1.10 0.25 2.70 2.70
M3 1.09 0.25 2.15 2.15

Table 6 shows that VOL 1 varies between the right and left sides
(p<0.001) and between moments M1, M2 and M3 (p=0.028),
regardless of whether or not vasoconstrictor is used. For VOL
2 we observe a statistically significant increase only for the
use of the vasoconstrictor (p<0.001) independent of the side
or the moment of evaluation and, therefore, Tukey’s multiple
comparisons test was not performed for this measure.

Table 6. Result of ANOVA for measurement of VOLI and VOL2.
(* statistically significant).

VOLI1 VOL2
Factor fd num. fd den. Value F P Value F P
Vaso *
. 1 18 0.00 0.963 44.56 <0.001
constrictor
Side 1 18 25.66 <0.001* 0.63 0.439
Moment 2 36 3.94 0.028* 2.06 0.142
Vaso*Side 1 18 0.21 0.652 0.01 0.931
Vaso*Moment 2 36 1.24 0.302 0.71 0.499
Side*Moment 2 36 1.80 0.180 1.68 0.200
Vaso™Side 2 36 0.76 0.475 0.65 0.527
Moment

Factor COI'I.'IP 4 Estimate Sk Vel fd P
ration error T
Side Right-Left 0.114 0.023 4.97 18 <0.001*
MI1-M2 -0.077 0.028 -2.75 36 0.025*
Moment M1-M3 -0.033 0.028 -1.17 36 0.476
M2-M3 0.044 0.028 1.57 36 0.271
DISCUSSION

According to the literature, according to the literature, many
studies attempt to evaluate the relationship between rapid
maxillary expansion and increased nasal cavity size by different
methods.”® The purpose of this study was to evaluate the nasal
cavity before and after RME using acoustic thinometry, which
provides Minimal crossection areas and nasal volumes. When
analyzing the results, we can observe in Table 2 the variation of
the mean values of MCA1 and MCA2 between moments M1,
M2 and M3, with their respective standard errors of the right
and left sides. In MCAL for the left side, without the use of
vasoconstrictor, the MCA1 ranged from 0.25 cm? in M1 to 0.40
cm? in M2, but there was a recurrence in M3 to 0.24 cm?. For
the right side, without the use of vasoconstrictor we observe a
variation of the same form, being that, in M1, the average value
of MCAL1 was 0,30 cm?, in M2 0,35 cm? and in M3 0,31 cm?.
However, this observed increase was not statistically significant,
possibly by sample size (Table 3).

Similar results were found by Enoki et al.'® who investigated »
patients undergoing RME and observed a significant increase of
MCALI immediately after RME. The authors found that in M1
(Pre-RME) the mean MCAL of the left and right nasal cavities
was 0.987 cm?®. After RME, this measure increased to 1.006
cm? and after the use of restraint, these authors also observed a
recurrence of this measure to 0.973 cm?.

Bicakei et al. ¥ reported an increase of 8.7% in MCAL in a
group of patients treated with RME between M1 (Pre-RME)
and M3 (Post-retention). The authors also observed that there
was a recurrence of 6.3% between M2 (Post-RME) and M3.

As shown in Table 3, in this study no difference in behavior
was observed between the right and left sides of the nasal cavity,
similarly to the study of Cappellette et al.'?, however, these
authors observed a statistically significant increase in MCALI
immediately after RME.




Ribeiro NCR et al. Evaluation of nasal cavity after RME

South Eur ] Orthod Dentofac Res

De Fellippe et al. '® observed increased values in MCAL after
RME. In the pre-RME phase (M1) in the left nasal cavity,
they found MCA1 of 0.38 cm? in the post-RME phase
(M2) increased to 0.48 cm?, three months after RME (M3)
the measurement was 0.47 cm? and nine months after RME
(M4) was 0.51 cm?. For the right nasal cavity, the behavior was
similar, with values of MCA1 in M=0.41 cm?, M2=0.48 cm?,
M3=0.48 cm? and M4=0.53 cm?®. Statistical significance was
found between M1 and M2, M1 and M3 and M1 and M4, but
between the moments M2 and M3 there was no change with
statistical significance that, according to the authors, represented
a moment of stability after removing the appliance.

Tables 2 and 3 show the MCA2 values and it is noted that
there was a change in the measurements between the evaluated
moments. For the left nasal cavity in M1 we found 0.36 cm?, in
M2 0,43 cm? and in M3 0,42 cm? For the right nasal cavity the
value found in M1 was 0.32 cm?, in M2 0,38 cm? and in M3
0,35 cm? After the statistical analysis (Table 3) we noticed that
the observed increase was significant in M2 when compared to
M1, however, between M2 and M3 no significant change was
found, which can be analyzed as a moment of stability as stated

l‘ 16

by De Fellippe ct a

The results found by Enoki et al. '® show variation of the MCA2
values of the right and left nasal cavities. In M1 (Pre-RME) the
value found was 0.732 cm?, in M2 (Post-RME) 0.780 cm? and
in M3 (3 months post-retainer) 0.763 cm?. However, none of
the changes presented statistical significance. Cappellette et al. 12

reported a statistically significant increase in MCA2 immediately
after RME.

Our results show that when MCA2 means between M1 e
M3 is compared, there is no statistically significant difference.
Showing that after the period of containment there is a tendency

of relapse to the initial measurements.

Regarding the nasal volume, it can be observed in Tables 5, 6
and 7 that the mean VOLI increased between M1 and M2
(p=0.025), values statistically significant for the right nasal
cavity. The mean variation was 1.13 cm® in M1, to 1.22 cm’® in
M2, remaining stable in M3 (1.23 cm?). In the left nasal cavity
there was no significant variation in the moments of evaluation.
Already, Cappelletteet al.'? reported an increase in VOL 1, after
RME, on both sides of the nasal cavity. The mean increase was
0.07 cm?® for both right and left the nasal cavity.

De Fellippe et al. '* also observed increased nasal cavity volume
after RME. The increase between M1-M2, M1-M3 and M1-
M4 moments were significant, but no significant change was
observed between M2-M3 and M3-M4. These results, in
the opinion of the authors, demonstrate the stability of the

volume increase achieved. Likewise, Babacan et al. ?® observed

a statistically significant increase of 14.48% in the nasal volume
between M1 (Pre-RME) and M2 (post-RME).

For the measurements of nasal volume 2, we observed that there
was an increase of 0.26 cm?® in the right nasal cavity between
moments M1 and M2, without statistical significance. On the
left side, an increase of 0.38 cm?® was observed between the
moments M1 and M2, which were not statistically significant
(Tables 5 and 6). Similarly, Cappellette et al. '* reported an
increase, between M1 and M2, of 0.34 cm’, statistically
significant (p=0.023), from VOL 2 to the right nasal cavity,
and on the left side the increase between these moments of
evaluation was 0.21 cm?, not statistically significant.

CONCLUSION

The results found in this study allow us to affirm that RME
increases significantly the anterior region of the nasal cavity
immediately to the procedure, however, after the period of
containment there is a tendency of recurrence of this increase
returning to values close to the initial cross-sectional area of the
nasal cavity. Therefore, the indication of this procedure should
be performed only for correction of dentoalveolar problems and
no expectation of correction of respiratory function should be
generated.
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