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To the Editor,

Rapid maxillary expansion (RME) is an effective
orthopedic procedure commonly used to treat
maxillary transverse deficiency in growing patients
(1). Transverse dentoskeletal changes are due to a
separation of two halves of palatal bones across the
median palatal suture. Transversal improvement of
maxillary dimensions leads to a widening of nasal
cavity and to an enhancement of nasal breathing
(2, 3). Monson in 1898 (4) firstly described the
improvements in nasal respiration after treatment
with RME. Brogan (5) showed a correlation between
septal deviation, crossbite, and architecture of the
maxilla. In particular, high narrow palate, pointed
alveolar arch, and a septal deviation were observed
to the side opposite to the crossbite. According to
functional matrix theory (3), nasal airflow represents
a continuous stimulus for palate development and
transverse maxillary growth, indicating a close
relationship between nasal breathing and dentofacial
morphology. The effects of RME on nasal cavity size
and airway have been extensively investigated in
literature (6). However, there is a paucity of findings
about changes induced by RME on nasal septum
(7, 8). More recently, tridimensional (3D) methods
of investigation such as multislice Computed

Tomography (CT) and Cone Beam Computed
Tomography (CBCT) have been more frequently
used to evaluate the transverse effects of RME (1).
3D techniques provide more detailed analysis of
sutural areas involved in orthopedic expansion.
For this reason, further investigations on CT scans
would provide valuable knowledge to the existing
literature on RME effects on nasal septum. This
osteocartilaginous structure divides the nasal cavity
into halves and is delimited by the anterior nasal spine
of maxilla and frontal bone anteriorly. Nasal crest of
palatine bone determines the posteroinferior region
of the septum. Among the bony components, vomer
bone is located inferiorly and posteriorly. It articulates
with the sphenoid and the nasal crest of the maxilla
and the palate. Considering the frequent involvement
of vomer bone in nasal septum deformities and the
close interconnection with maxillary crest, changes
in its position were analyzed before and after suture
orthopedic opening. Therefore, the purpose of the
present study was to evaluate the effects of RME on
vomer bone position by means of low-dose CT.

MATERIALS AND METHODS

A sample of 10 subjects (6 males and 4 females,
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mean age 8.5) treated with a banded RME at the
University of Rome “Tor Vergata”, was selected for
having a moderate NSD (nasal septum deviation) at
TO. All patients presented transverse maxillary deficit,
variable degree of crowding, and an impacted incisor
as assessed by panoramic radiographs. For each
subject, the expansion screw was activated twice per
day (0.4 mm) for 14 days, until overcorrection of the
transverse width was achieved (palatal cusp of the
upper posterior teeth approximating the buccal cusp
of the lower posterior teeth). After the active phase
of expansion, the appliance was left in place six
months to allow for the complete ossification of the
midpalatal suture. Computed tomography (CT) low
dose scans were available at 2 time points for each
subject: before appliance placement (T0); and at the
end of active expansion (T1). The examinations were
performed with the primary indication of evaluating
the exact position, the three-dimensional orientation,
and the spatial relationship of impacted incisors.
Low-dose CT scans were taken with a scanner console
(Light-Speed 16, General Electric Medical System,
Milwaukee, Wisconsin, USA) with a 1.25 mm slice
thickness, 13.7x13.7 cm field of view (FOV) and
following a low dose protocol with 80 KV. All exams
were performed at the Department of Radiology,
University of Rome, “Tor Vergata”, Rome with a CT
scanner equipped with a Dentascan reconstruction
program used to study the maxillo-facial region
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(Light-Speed 16, General Electric Medical System,
Milwaukee, Winsconsin, USA). The study was
performed under the local ethics committee approval
(5, 9) and informed consent was obtained from the
parents of the subjects enrolled. In order to evaluate
the effects on vomer position, a method to analyzed
3D skeletal changes has been proposed. Qualitative
evaluation was performed on coronal sections on the
scanned images collected. In particular, the coronal
scan selected was perpendicular to the bispinal plane
passing through ANS-PNS and showed the palatal
root and the crown of the maxillary first molars. The
scans were chosen due to their ease of identification
based on anatomical locations and because they
could reasonably show the modality of expansion
identifying the position of vomer before and after
suture opening (Fig. 1).

RESULTS

The qualitative evaluation identified some
common trends in the patients selected. All the
subjects showed a pattern of asymmetric suture
opening (Fig. 1). It was possible to observe one hemi
maxilla more anchored than the other (Fig. 1). For
each patient, the asymmetry in suture opening was
also appreciable in the extraoral clinical photos (Fig.
2). The asymmetry in suture opening was marked
in all patients selected. In most subjects, the right

Fig. 1. Coronal view of naso-maxillary complex before (A) and after (B) rapid maxillary expansion. B) shows the
asymmetric pattern in suture opening. Right maxillary half remained more locked than the left hemi-maxilla that appeared
less resistant to orthopedic forces. The vomer bone did not completely detach but remained articulated to the more
anchored hemi-maxilla and palatine bones on the right side.
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Fig. 2. Intraoral frontal view before (A) and after (B) rapid maxillary expansion. The asymmetry in suture opening was
appreciable in the significant diastema appearing between the maxillary central incisors. The transverse displacement of
the left side of the upper arch was clearly more evident than the right side.

maxillary side tended to stay locked. The left side
showed less resistance during suture opening. The
asymmetrical changes were also appreciable in the
significant diastema appearing between the maxillary
central incisors. No changes of the vomer bone
position were observed; it tended to remain anchored
to the more resistant side of the hemi-maxilla.

DISCUSSION

Vomer is a small, plow-shape, midline bone
included the posterior part of the nasal septum.
Because of its anatomical position and connections,
it is frequently involved in nasal septum deviation.
Positional changes of vomer bone before and after
RME were evaluated in order to confirm the possibility
of skeletal effects of maxillary expansion on nasal
septum deviation. Maxillary structure and nasal cavity
have an important anatomical connection from their
initial growth phases (5). A deviation of skeletal and
cartilaginous septal structures can cause a reduction of
nasal airflow and interfere with maxillary growth (3,
7). Monson showed that malformed palatine processes
from the top of the vault and floor of nasal cavity
were often in close proximity to a distorted vomer
(4). Many studies evaluated airway changes after
RME, finding significant increases in nasal width and
volume, and a decrement of nasal resistance with an
improvement of breathing pattern (3, 9-12). However,
recent results (2, 3, 9) confirmed the absence of any

influence on the nasal septum. According to the
present results, our qualitative evaluation showed no
positional changes of vomer bone after opening suture
(Fig. 1). In all patients, the vomer bone remained
locked to the more resistant hemi-maxilla, remarking
an evident asymmetry in suture opening. Schwarz
et al. (11) based their study on the undocumented
belief that the nasal septum remains attached to one
side of the maxilla during expansion. Also, Palaisa
et al. (10) concluded that nasal septum, vomer, and
ethmoid bone did not detach but remain articulated
to one of the separated maxillary and palatine bones.
This evidence could suggest a smaller displacement
of more posterior circum-maxillary skeletal structures
with more anterior aperture width (12). The present
3D analysis could enhance the hypothesis of the
absence of influence on orthopedic treatment in
improving nasal septum deviation. However, a more
detailed analysis of nasal septal deviation, transverse
maxillary constrictions and their consequences on
nasal airflow should be performed.

The findings of the present study can be
summarized as follows: a pattern of asymmetric
suture opening was found in all subjects; vomer
bone did not change its position after RME, but it
remained locked to the more resistant and anchored
hemi-maxilla; from the results obtained, the absence
of any association between transverse maxillary
deficiencies and nasal septum deviations could be
hypothesized
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