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Introduction

Adenoid hypertrophy is one of
the most important causes of
nasal obstruction and conductive
hearing loss in the paediatric
population .1

This condition can be linked to
the skeletal development syn-
drome (SDS) as described by
Laptook.2

This syndrome is characterised
by maxillary contraction in con-
junction with an elevation of the
nasal floor, mouth breathing,
bilateral dental maxillary cross-
bite and a high palatal vault.2,3

The simultaneous presence of
adenoid hypertrophy and SDS can
lead to obstructive sleep apnoea,

Eustachian tube dysfunction and
conductive hearing loss (CHL),
and therefore recurrent otitis
media (ROM).4,5

In patients with adenoid hyper-
trophy and SDS, surgical manage-
ment with adenoidectomy and/or
myringotomy with ventilation
tube positioning do not necessari-
ly ensure the resolution of CHL
and ROM.

In SDS, the aeration of the
 middle ear is deranged by maxil-
lary abnormalities, leading to
CHL associated with ROM. 

The aim of our study was to
evaluate management with rapid
maxillary expansion (RME) in
children affected by ROM caused
by SDS and concomitant adenoid
hypertrophy.

Materials and methods

Between January 2005 and March
2006 we enrolled 27 children
(15 males and 12 females) with a
mean age of 7 years (range 6-8)
who suffered from ROM in con-
junction with SDS and adenoid
hypertrophy. The diagnosis of
SDS was made after clinical
orthodontic evaluation and it was
confirmed by radiological exami-
nation.

We excluded adenoid hyper -
trophy patients without cranio-
maxillo-facial abnormalities, sen-
sorineural hearing loss (SNHL),
allergic rhinopathy and syndromic
maxillo-facial malformations.

At the beginning of the
study (T0), each patient under-

Management of recurrent otitis media with rapid maxillary expansion: our
 experience

A. De Stefano*, C. Baffa*, D. Cerrone*, N. Mathur**, V. Cascini***, A. G. Petrucci**** and G. Neri*****

*Università degli Studi “G. d’Annunzio” Chieti-Pescara, Dipartimento di Scienze Chirurgiche, Sperimentali e Cliniche:
sezione di Otorinolaringoiatria, Chieti, Italy; **Hospital of Jaipur, Ear-Nose-Throat Clinic, Jaipur, Rajasthan State,
India; ***Università degli Studi “G. d’Annunzio” Chieti-Pescara, Dipartimento di Chirurgia Pediatrica, Ospedale Civile
“Santo Spirito”, Pescara, Italy; ****Università degli Studi “G. d’Annunzio” Chieti-Pescara, Dipartimento di Medicina
e Scienze dell’Invecchiamento: sezione di Epidemiologia e Sanità Pubblica, Chieti, Italy; *****Università degli Studi
“G. d’Annunzio” Chieti-Pescara,  Dipartimento di Scienze Mediche di Base ed Applicate , Chieti, Italy

Key-words. Skeletal development syndrome; adenoid hypertrophy; rapid maxillary expansion; otitis media

Abstract. Management of recurrent otitis media with rapid maxillary expansion: our experience. Problems/objectives:
Recurrent otitis media is a frequent problem in the paediatric population. It is commonly associated with adenoid hyper-
trophy and occasionally with skeletal development syndrome characterised by maxillary anatomical alterations.
When this syndrome is present in conjunction with adenoid hypertrophy, surgical management with adenoidectomy
and/or myringotomy with ventilation tube positioning does not necessarily ensure a resolution of conductive hearing dis-
orders.
Methodology: We used maxillary rapid expansion in 27 children with a mean age of 7 years affected by recurrent otitis
media associated with skeletal development syndrome and adenoid hypertrophy. 
Results: Rapid maxillary expansion acting directly on the median palatine suture expands the palate and the nasal floor,
improving nasal breathing. In addition, maxillary expansion stretches elevator and tensor palatine muscles, helping to
restore normal Eustachian tube function, even in the presence of adenoid hypertrophy. 
Conclusion: In our opinion, rapid maxillary expansion results in an improvement in skeletal-facial abnormalities associ-
ated with skeletal development syndrome and it can be considered a valid treatment for preventing recurrent otitis media
in children affected by maxillary anatomical alterations.



14 A. De Stefano et al.

went a detailed clinical examina-
tion including rhinopharyngeal
endoscopy, basal rhinomano -
metry, audiological examination
(PTA and tympanometry) and
orthodontic evaluation.

All the children presented with
a bilateral posterior crossbite with
a maxilla transverse deficiency,
constricted upper dental arches
and a high palatal vault.

Two lateral cephalometric radi-
ographs were made. The first
cephalogram was taken before
treatment (T0) and the second
immediately after removal of the
RME appliance (T1); the average
time between radiographs was
approximately 6 months.

Adenoid hypertrophy was grad-
ed using the Parikh endoscopic
classification based on the rela-
tionship between adenoid tissues
and adjacent torus tubaris, vomer
and soft palate.6

At T0:

– PTA found mean values for air
bone gaps of 40 dB in the right
ear and 37.80 dB in the left ear
(250-1000 Hz), 30 dB in the

right ear and 30 dB in the left
ear (1000-2000 Hz), and
27.50 dB in the right ear and
27.50 dB in the left ear (2000-
4000 Hz) (Table 1).

– Tympanometry showed 18 B
and 9 C2 type curves in the right
ear, and 18 B and 9 C2 type
curves in the left ear (Table 2).

– Rhinomanometric mean values
were 1.08 Pa in the right nasal
cavity and 1.18 Pa in the left
nasal cavity (Table 3).

– Rhinopharyngeal endoscopy
revealed that 20 patients had
adenoid hypertrophy grade III
and that 7 patients had an
adenoid  hypertrophy grade II
(Table 4).

The Hyrax expander was used for
RME in all children (Figure 1). It
was attached with soldered wires
to the first premolar and first
molar bands or to the second
molar and canine in children with
deciduous dentition. The midline
screw was activated by one quar-
ter turn (0.25 mm) in the morning
and another quarter turn in the
evening every day until the upper

molar palatal cusps were in con-
tact with the lower molar buccal
cusps. After the activation period
of 10-12 days, the appliance was
used as a retainer for three
months, and then removed.

Patients underwent a detailed
examination (similar to T0) after
6 months (T1) and after
12 months (T2). 

No medical treatment was
given during the study.

Results

All patients completed the study.
They were evaluated at T0, T1 and
T2 and there was an improvement
in aural and nasal respiratory
function in all patients between T0
and T1. There was no significant
difference between T1 and T2
(Tables 1,2,3,4).

A comparison between T0 and
T1 showed:

– PTA mean values of air bone
gaps: 12.50 dB in the right ear
and 10 dB in the left ear (250-
1000 Hz), 12.50 dB in the right
ear and 10 dB in the left ear

Table 1

PTA (minimum, maximum and mean values of air bone gaps measured in dB at T0, T1 and T2)

PTA: pure tone audiometry; T0: first record at time 0; T1: second record after 6 months; T2: third record after 12 months.

PTA

Frequency
Hz

T0 T1 T2

Min Max Mean Min Max Mean Min Max Mean

250-1000

Right ear 30 50 40 15 20 12.50 15 20 12.50

Left ear 30 45 37.20 20 20 10 20 20 10

1000-2000

Right ear 20 40 30 15 20 12.50 15 20 12.50

Left ear 20 40 30 20 20 10 20 20 10

2000-4000

Right ear 20 35 27.50 10 20 15 10 20 15

Left ear 30 25 27.50 15 20 17.50 15 20 17.50
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(1000-2000 Hz), and 15 dB in
the right ear and 17.50 dB in
the left ear (2000-4000 Hz)
(Table 1).

– Tympanometry showed a shift
from B and C2 tympanograms
to A and C1 respectively. In
fact, at T1, we had 24 type-A
curves in the right ear and 21
type-A curves in the left ear and
3 type-C1 curves in the right ear
and 6 type-C1 curves in the left
ear (Table 2).

– Mean rhinomanometric varia-
tion values were 0.67 Pa in the
right nasal cavity and 0.74 in
the left nasal cavity (Table 3).

– Rhinopharyngeal endoscopy
revealed 25 patients with a
grade I adenoid hypertrophy and
2 patients with a grade II ade-
noid hypertrophy. No change
was observed at T2 (Table 4).

Adenoidectomy was necessary to
restore normal ear function after
maxillary expansion in only two
patients with grade II adenoid
hypertrophy.

We observed no correlation
between deciduous dentition pres-
ence and unsuccessful RME. 

Lateral cephalometric radio -
graphs were used to quantify the

skeletal changes before treatment
(T0) and immediately after treat-
ment (T1). After maxillary expan-
sion (T1), we saw a significant
increase in the width of the nasal
cavity and the separation of the
medial palatal suture, with
enlargement of dental arches in all
patients.

Discussion

Adenoid hypertrophy is the most
common cause of nasal obstruc-
tion associated with CHL and
ROM in children.6

The current literature6,7 recom-
mends adenoidectomy and myrin -
go tomy with ventilation tube
insertion in children with CHL or
ROM. Adenoidectomy is consid-
ered to be the first line of manage-
ment for ROM.8,9 However, when
an adenoid hypertrophy co-exists
with SDS, Eustachian tube dys-
function could be present even
after surgery.

SDS is characterised by maxil-
lary arch contraction with a
concomitant  high palatal vault
(Figure 2) that causes some rhino-
logical problems and has adverse
effects on the dentofacial patterns.
The typical features of this syn-
drome are: elevation of the nasal
floor, a decrease in nasal perme-
ability resulting from nasal steno-
sis, mouth breathing, bilateral
dental crossbite combined with a
high palatal vault and decrease
in nasal airway size because
of enlargement of the nasal
turbinates.3,10

Rudolf stated that a tubal
malfunction  is more frequent in
patients with a high palatal vault.11

At the same time, the malfor -
mations of the palate and naso -
pharynx represent predisposing
factors for ROM.9

Normal Eustachian tube func-
tion depends on the elevator and

Table 2

Values of tympanometry at T0, T1 and T2

RE: right ear
LE: left ear.

Tympanometry T0 T1 T2

Type A / 24(RE) 21(LE) 22(RE) 24(LE)

Type B 36 (RE and LE) / /

Type C1 / 3(RE) 6(LE) 5(RE) 3(LE)

Type C2 18 (RE and LE) / /

Table 4

Modifications in adenoid hypertrophy grade, as measured by Parikh classification at
T0, T1 and T2

Parikh classification T0 T1 T2

Grade I / 25 25

Grade II 20 2 2

Grade III 7 / /

Grade IV / / /

Table 3

Rhinomanometric values at T0, T1 and T2 measured in Pascal (Pa) and difference in
rhinomanometric values (T0-T1, T0-T2)

Rhinomanometry T0 T1 T2 Mean decrease
in nasal

 resistance
(T0-T1)

Mean decrease
in nasal

 resistance
(T0-T2)

Right nasal cavity 1.08 Pa 0.41 Pa 0.42 Pa 0.67 Pa 0.66 Pa

Left nasal cavity 1.18 Pa 0.44 Pa 0.43 Pa 0.74 Pa 0.75 Pa
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tensor palatine muscles. They
originate near the pharyngeal ori-
fice of the Eustachian tube and
end in the soft palate. 

During growth, the aperture of
the median palatine suture exerts a
“stretching” action on these mus-
cles, which open the pharyngeal
orifice of the Eustachian tube and
let the air ventilate the tympanic
cavity. This mechanism results in
the equalisation of air pressure on
either side of the tympanic mem-
brane and allows the osseous
chain to vibrate optimally.10

This aeration mechanism is
deranged in SDS, resulting in
otitis  media and CHL.

In the past, some authors have
used RME for children affected by
SDS and all of them experienced a
reduction of ROM and an improve-
ment in CHL, evidenced by a
decrease in air-bone gaps.2,3,10-13

RME is an effective way of
enlarging the palate. It is associ -
ated with an increase in nasal
volume 4,5,14,15 and it is often indi -
cated to correct malocclusions in
odontological management. RME
opens the median palatine suture
and increases the transverse dia -

meter of maxillary bone4 due to
the elimination of the main points
of resistance on sphenoid and
zygomatic bones.2

We evaluated 27 patients with
SDS and ROM and our study
showed an improvement in rhino-
manometric values accompanied
by a normalisation of nasal resist-
ance, which concurs with the
literature  in English.4,12,14-16

Cephalometric evaluation after
the maxillary expansion (T1)
 confirmed the rhinomanometric
values, indicating an increase in
the width of nasal fossae in all
children.

The explanationfor the effect of
RME on nasal volume is based on
the separation of the lateral walls
of the nasal cavity, which occurs
concurrently with dental arch
expansion.

The increase in the distance
between the lateral walls of the
nasal cavity increases nasal
volume and enlarges the cross-sec-
tional area of the nasal passage,
facilitating breathing.16

Eustachian tube function im -
proved significantly, as suggested
by the normalisation of most

tympanometry  curves (type A),
with the re-appearance of stapedial
reflexes. Moreover, PTA at T1 and
T2 indicated a major reduction of
air-bone gaps (Table 1).

Upon termination of the treat-
ment, endoscopic evaluation was
used to quantify the improvement
in the anatomical condition of
the tubal pharyngeal orifice with
a shift to the lower grades of
Parikh endoscopic classification
(Table 4).

Our results demonstrate that
RME produces an improvement in
skeletal-facial abnormalities asso-
ciated with SDS and an increase
in tubal function, even in the
presence  of adenoid hypertrophy
(Figure 3).

The progress made by
25 patients from a grade II-III
adenoid hypertrophy to a grade I
adenoid hypertrophy is a particu-
larly convincing demonstration of
how this treatment could replace
adenoidectomy in the manage-
ment of ROM caused by SDS. 

In our study, the adenoid hyper-
trophy moved from grade III to
grade II in only two patients,
 neither of whom underwent RME

Figure 1
The Hyrax rapid maxillary expander is attached by soldered
wires to the first premolar and first molar bands.

Figure 2
The typical high palatal vault in child with skeletal develop-
ment syndrome.
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(Table 4). These patients needed a
surgical approach with adenoidec-
tomy.

Follow-up to T2 showed that
the improvement of examined
values  was unchanged compared
with T1.

As Rudolph et al.11 have stated,
the Eustachian tube dysfunction in
patients affected by SDS is related
to pharyngeal tonsil hypertrophy
and, overall, to skeletal abnor -
malities. Adenoidectomy and
myringotomy with insertion of a
ventilation tube could not there-
fore solve the problems associated
with middle ear pressure.17

In our clinical experience, RME
can be used in the treatment of
ROM associated with adenoid
hypertrophy and SDS.

We believe that, in patients
affected by SDS, it is very impor-
tant to correct maxillary bone
abnormalities before proceeding
with possible surgical treatment.

RME acting directly on the
median palatine suture enlarges
the palate and the nasal floor, and
stretching of the elevator and
tensor  palatine muscles helps to
restore normal Eustachian tube
function. It can therefore be con-
sidered a valid treatment for the
prevention of middle ear disorders

in children affected by maxillary
anatomical alterations.
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Figure 3
Endoscopic view of the progress of one patient from an adenoid hypertrophy grade II-
III to an adenoid hypertrophy grade I after the treatment.


