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Abstract. Chronic maxillary atelectasis. Chronic maxillary atelectasis (CMA) is characterized by a reduced maxillary
sinus volume due to an inward bowing of one or more of the sinus walls. The disorder is probably caused by an obstruc-
tion of the maxillary ostium, leading to a persistent negative pressure within the sinus lumen.

To provide insight into the epidemiology, pathogenesis and treatment of this disorder, a retrospective study of twelve
cases that met radiographic criteria of CMA was carried out. The patients were equally divided between both sexes and
were on average 25 years old. Five of the twelve patients were under eighteen years of age. The patients had chronic
sinonasal complaints except two, who had a “silent sinus syndrome”, characterized by enophthalmos associated with a
marked sinus deformation. This is the first report of CMA associated with a benign nasal tumour and also of CMA
following cicatrisation due to nasal packing for bleeding after endoscopic sinus surgery. All patients were treated surgi-
caly by creating a middle meatal antrostomy, thus restoring sinus ventilation.

To conclude, CMA israre and probably underestimated, especially in the paediatric population. Different entities causing
a complete ostial occlusion can lead to CMA. Endoscopically restoring maxillary sinus ventilation is the recommended
treatment.

I ntroduction

Unilateral enophthalmos due to a
decrease in volume of the maxil-
lary sinus was first reported by
Montgomery in 1964.! In 1996,
the term “chronic maxillary
atelectasis (CMA)” was coined by
Kass and colleagues who defined
it as an inward bowing of one or
more of the walls of the maxillary
sinus, with at least partial opacifi-
cation of the antrum due to
mucous secretions.?2 The favoured
hypothesis on the pathogenesis of
CMA is that an obstruction to the
maxillary sinus ostium causes per-
sistent negative pressure in the
antrum. Rabbits in which the max-
illary ostium was occluded, devel-
oped a subatmospheric antral pres-
sure probably as aresult of absorp-
tion of sinus gases into the sinus
mucosa® In patients with CMA,

the presence of negative pressures
in the affected maxillary sinuses
was manometrically confirmed,
while atmospheric pressures were
found both in the normal contralat-
era maxillary sinuses aswell asin
maxillary sinuses of patients with
chronic sinusitis** Similar to the
development of serous otitis media
following  Eustachian  tube
obstruction, this negative pressure
causes secretion of an acellular
transudate, which is replaced by
thick mucus in time. The inward
directed pressure leads to bone
remodelling and an inward dis-
placement of the sinus walls, a
process that may be enhanced by
chronic inflammation of the sinus
mucosa.?

A subgroup of patients without
any preceding sinonasal com-
plaints, presents with enophthal-
mos and hypoglobus due to an

advanced stage of CMA. These
patients usually consult an oph-
thalmologist before being referred
to an ENT-specidlist. Soparkar et
al. named this disease presentation
the “Silent Sinus Syndrome” .5

In this article, we report our
experience with twelve cases of
CMA and discuss aspects of
epidemiology, pathogenesis and
treatment.

Materials and M ethods

A retrospective study of twelve
cases of CMA diagnosed at the
ENT department of the University
Hospitals Leuven from April 1996
until June 2003 was carried out.
All cases met radiographic criteria
of CMA, namely an inward bow-
ing of a least one of the sinus
walls and an opacification of the
sinus antrum (Figure 1).
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Table 1

Age, sex, side of involvement and presenting symptoms of twelve cases of CMA,
diagnosed at the University Hospitals Leuven between April 1996 and June 2003

Age Sex

(Years)

Side

Sinonasal
symptoms

Enophthalmos

9 R

+ —_

10

Py}
+
s

12

12

14

18

20

e o e

25

O oI N| OO W NP

32

=
o

33

[EEY
[N

56

TZZZ 01NN
>0 1 I I I B 0 B B>V R U 1 I P V R P ¥

[N
N

58

Results

The mean age of our patients was
25 years, with a range from 9 to
58 years (Table 1). Five of the
twelve patients were under eigh-
teen years of age. All but one had

unilateral disease (right/left: 7/4).
There was no gender predomi-
nance (male/female: 6/6).
Sinonasal symptoms (postnasal
drip, runny nose, nasal obstruction
and/or headache) were present in
ten patients. The other two

Figure 1
Patient 9 (table 1)

The left maxillary sinus displays typical features of CMA:
inward bowing of the sinuswalls and opacification of the sinus

lumen.
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patients presented with enophthal -
mos (table 1, patient 8 and 10).

A middle meatal antrostomy
was created in all patients during
endoscopic sinus surgery. Perope-
rative biopsies of the mucosa of the
affected maxillary sinus showed
oedema and amononuclear inflam-
matory infiltrate in all the cases. In
two patients, eosinophils were also
present. One of them had an aller-
gic rhinitis due to house dust mite
(table 1, patient 5), the other
NARES (non-alergic rhinitis with
eosinophilia syndrome) (table 1,
patient 7).

In al patients the antrostomy
was endoscopically patent during
follow-up consultations at one,
two, three and seven weeks. At the
last visit the antral mucosa was
endoscopically normal and the
patients were free of complaints,
except for two with persistent
headache.

The CMA was idiopathic
except in two patients. Patient 8
(table 1) had developed a rapidly
progressive, right-sided enoph-
thalmos six months after an endo-
scopic sinus procedure on the
right anterior ethmoid and frontal
sinus for chronic sinusitis. The
procedure was complicated by
severe epistaxis and nasal packing
was performed immediately post-
operatively. This lateralized the
middle concha and caused cicatri-
cial obstruction of the right maxil-
lary ostium. A CT-scan showed
maxillary atelectasis on the right
side (Figure 2). In a subsequent
endoscopic procedure, the middle
concha was detached and an
antrostomy was created.

Patient 11 (table 1) initialy
presented with unilateral nasal
obstruction. A CT-scan showed an
obstruction of the right maxillary
ostium due to a solitary nasal
polyp and ipsilateral maxillary
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Figure 2
Petient 8 (table 1)

Right-sided silent sinus syndrome due to lateralization of the
middle turbinate and scar tissue formation, six months after
endoscopic sinus surgery complicated by severe epistaxis

requiring nasal packing.

atelectasis (Figure 3 and 4). The
polyp was resected and an antros-
tomy was created. Anatomo-
pathologic examination revealed
an hemangioma.

Discussion

Chronic maxillary atelectasis is a
rare disorder. In our department,
twelve patients were diagnosed
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with CMA over a period of seven
years. This accounts for 0.5% of
endoscopic sinus procedures per-
formed in our center.

The primary cause of CMA is
an obstruction of the sinus ostium
due to, for instance, nasa oedema
which leads to a negative antra
pressure and initially a lateraliza-
tion of the media infundibular
wall. Kass et al. described this as
a“flap-valve mechanism”: the lat-
eralized media infundibular wall
sustains the obstruction of the
ostium, and thus the negative
antral pressure, even if the prima
ry cause (oedema) resolves.®
Although in most cases of maxil-
lary sinusitis an obstruction of the
maxillary ostium is also present,
only few patients will develop
CMA. The air-tightness of the
obstruction is probably a critical
factor. Kass et al. suggested that
certain anatomic features in
patients (a high and mobile
infundibular wall) make a total
occluson easier and thus these
patients are more prone to develop

Figure 3and 4
Patient 11 (table 1)

Solitary nasal polyp obstructing the left maxillary sinus ostium, and ipsilateral maxillary atelectasis.
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CMAZ2. Secondly, a time factor
could play arole, although in rab-
bits a negative antral pressure had
developed 15 minutes after the
occlusion.®

Besides oedema in anatomical-
ly prone patients, which probably
accounts for the “idiopathic”
cases, specific disease processes
such as nasa polyps have been
reported to cause ostial occlusion
leading to CMA.” In our series, we
describe for the first time CMA
associated with, and most likely
caused by, a (benign) nasal tumor,
namely a hemangioma presenting
as a solitary nasal polyp. We aso
report the first case with a silent
sinus syndrome as a complication
of nasal packing for severe epis-
taxis following on endoscopic
sinus surgery. The tamponade lat-
eralized the middle turbinate and
scar tissue was formed which
occluded the maxillary ostium.

In this seriesthereisahigh per-
centage of children. Although
only three cases of CMA have pre-
viously been reported in the paedi-
atric populationt** five of the
twelve patients in this series were
under eighteen years of age. The
prevalence of CMA in children
may be underestimated, and this
dueto the difficulty in differentiat-
ing between CMA and maxillary
sinus hypoplasia. The CT-graphic
image of CMA resembles that of
maxillary sinus hypoplasia (espe-
cialy type Il hypoplasia* whichis
associated with opacification of
the affected sinus, ahypoplastic or
absent uncinate process and an
absent or pathologic infundibu-
lum). During the period of sinus
growth (until 15 years of age?),
the differential diagnosis is even
more problematic since maxillary
hypoplasia can still develop at this
age and even a previous normal
CT-scan does not exclude maxil-
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Table 2
Differences between CMA and maxillary sinus hypoplasia

CMA

Maxillary sinus hypoplasia

Reduction of maxillary sinus volume

Pathogenesis | Atelectasis of sinus walls due to| Growth arrest of the maxillary
negative antral pressure sinus

Age of Any age During period of sinus growth

development (< 15 years)

Radiology Inward bowing of sinus walls Underdeveloped maxillary

in relation to age

Normal degree of pneumatisation | pneumatization in relation to age

lary hypoplasia The degree of
pneumatization of the maxilla is
crucial in the differentiation, since
hypoplasia is caused by growth
arrest and thus marked by
pneumatization that is underdevel -
oped in relation to the age of the
patient, while CMA is marked by
a sinus volume that is reduced by
inward bowing of the sinus walls
in anormally pneumatized maxil-
la (Table 2). Both disorders can
occur simultaneously and CMA,
with prolonged hypoventilation of
the sinus, may even be the cause
of an arrest in pneumatization of
the maxilla® In 1998, CMA in a
9-year-old boy was manometrical-
ly confirmed by Kass et al.®

Apart from maxillary sinus
hypoplasiain the differential diag-
nosis of CMA, previous Caldwell-
Luc surgery has to be considered
since this may result in a decrease
in antral volume* and is often
associated with thickening of the
sinus walls due to fibro-osseous
proliferation.

In our series, ten patients had
sinonasal complaints and two had
the silent sinus syndrome with
enophthalmos. If the diagnosis is
not made incidentally in patients
without nasal symptoms, this will
only occur in more advanced
stages of CMA when the deformi-

ty becomes clinically apparent.
Indeed, there is an inverse correla-
tion between the severity of the
sinonasal symptoms and the degree
of bony deformity in CMA.* The
genera prevalence of CMA in the
population is thus likely to be
underestimated. Analysis of large
numbers of cranial CT scans for
non-sinus related problems is war-
ranted to understand the epidemio-
logical importance of asympto-
matic CMA.

Since it is not known how fre-
quent and in which time period
CMA progresses to a clinically
apparent deformity, al cases are
treated surgically with endoscopic
techniques. Blackwell et al.** were
the first to replace the Caldwell-
Luc procedure by the endoscopic
sinus surgery in the treatment of
CMA. The goal is to restore sinus
ventilation and drainage by creat-
ing awide middle meatal antrosto-
my. Itiscrucial to give attention to
the changed anatomy in CMA,
since the lateral displacement of
the uncinate process and the nar-
rowed infundibulum increase the
risk of an accidental penetration of
the orbit. In patients with clinical-
ly apparent facial asymmetry,
simultaneous orbital floor recon-
struction can be performed. How-
ever, spontaneous improvement in



Chronic maxillary atelectasis

enopthalmos has been reported to
occur within the first six months
after maxillary antrostomy, and
this is an argument for a two-
staged approach.” In our series,
the two patients with enophthal-
mos chose not to undergo recon-
dructive surgery as their facial
asymmetry was mild.

In our series, no systematic
long term follow-up consultations
or control CT-scans were carried
out. However, in the 11 to
96 months following endoscopic
sinus surgery, none of the twelve
patients complained of recurrence
of sinonasal symptoms or progres-
sion of enophthalmos.

Conclusion

Although CMA is a rare disorder,
its prevalence is probably under-
estimated because of the existence
of a group of asymptomatic and
undiagnosed patients. There was a
high percentage of children in our
case series. The underestimation
of the prevaence of CMA in this
group may be due to the difficulty
in differentiating CT-graphically
between CMA and maxillary
sinus hypoplasia.

Treatment of CMA is based on
restoring sinus ventilation. Thisis
achieved endoscopically by creat-
ing a middle meatal antrostomy,
while giving attention to the
changed anatomy of the uncinate
process and the infundibulum.
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