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Silent sinus syndrome with spontaneous orbital floor reconstruction
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Abstract. Silent sinus syndrome with spontaneous orbital floor reconstruction. Problem: Silent sinus syndrome is rare
and its pathophysiology is unclear. We report a case of silent sinus syndrome characterized by progressive enophtalmos

with chronic maxillary atelectasis and asymptomatic chronic maxillary sinusitis.

Methodology: The patient had no history of sinusitis, facial trauma, or sinus surgery. Computed tomography revealed
opacification of the right maxillary sinus and inferior bowing of the osteopenic orbital floor. Silent sinus syndrome was
diagnosed and functional endoscopic maxillary antrostomy without orbital floor reconstruction was performed.
Results: At one-year follow-up, computed tomography showed optimal ventilation of the maxillary sinus, restoration of
the orbital floor, and withdrawal of the orbital content to its normal position.
Conclusion: Endoscopic maxillary antrostomy without orbital floor reconstruction is effective and associated with
limited risks for complications; however, the results are observed in the long term.

Introduction

Silent sinus syndrome is an
acquired enophtalmos associated
with maxillary sinus hypoplasia
and chronic asymptomatic maxil-
lary sinusitis. This pathology was
first described by Montgomery in
1964' and was first defined as
“silent sinus syndrome” by
Soparkar et al. in 1994.> The pre-
senting symptom is progressive
enophtalmos or diplopia without
rhinologic signs or history of
rhinosinusitis. Computed tomo-
graphy (CT) scans of the orbits or
sinuses may reveal partial or
complete opacification of the
maxillary antrum sinus and
inferior bowing of the orbital floor
with no other sinus opacification.
Functional endoscopic maxillary
antrostomy with or without orbital
floor reconstruction is the
treatment of choice. Herein, we
report the case of a patient with
silent sinus syndrome with
spontaneous orbital floor
reconstruction after endoscopic
maxillary antrostomy.

Case report

A 42-year-old man was admitted
to the Ear, Nose, and Throat
(ENT) Department with a two-
month history of diplopia. The
patient did not complain of facial
pain and had no neurological signs
or symptoms. The patient had no
history of trauma, neoplasia, sur-
gery, allergy, or ocular pathology.
Pathology testing confirmed the
absence of infectious disease.
The neurologic examination was
normal but the ophthalmologic
examination showed eye asym-
metry relative to a right enophtal-
mos (2 mm), a slight binocular
diplopia in the lateral glance, and
no ocular pathology or anomaly in
ocular motility. No loss of visual
acuity was detected.

No rhinologic symptoms were
present. Clinical evaluation of the
nasal cavity via 30° rigid nasal
endoscopy confirmed the absence
of purulence, polyps, and
discharge. No evidence of con-
genital deformity or significant
anatomical abnormality of the

sinuses or nasal cavities was
observed.

The results of all laboratory
blood tests, including thyroid
function tests, were normal.

Orbital CT scan (Figure 1)
allowed for a complete evaluation
of the right orbital floor and the
right maxillary sinus, obviating
the need for sinonasal CT at this
stage. A diagnosis of silent sinus
syndrome was indicated and endo-
scopic surgery was performed.

A right maxillary antrostomy
was carried out; great care was
required due to the protrusion of
the lamina papyracea. No recon-
struction of the orbital floor was
performed. The content of the
maxillary sinus was inflammatory
but not purulent. No intra- or post-
operative complications occurred.
Biopsies of the sinus mucosa
showed evidence of chronic
inflammation. At one-year follow-
up, the patient had no complaints
and reported no other symptoms;
diplopia had resolved completely.
Follow-up CT (Figure 2) showed
optimal ventilation of the
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Figure 1
Computed tomographic evaluation of the sinuses: Pre-operative images.

Anterior (a) and posterior (b) orbital coronal views demonstrating opacification of the
right maxillary sinus and inferior bowing of the osteopenic orbital floor.

Figure 2
Computed tomographic evaluation of the sinuses: One year post-operative images

Anterior (a) and posterior (b) orbital coronal views demonstrating the well-ventilated
right maxillary sinus and the sub-restoration of the orbital floor.

maxillary sinus, restoration of the
orbital floor, and withdrawal of
the orbital content to its normal
position.

Discussion

Montgomery' and Soparkar et al.?
described silent sinus syndrome as
an acquired enophtalmos associ-
ated with maxillary sinus hypopla-
sia and chronic asymptomatic
maxillary sinusitis. Only about
100 cases of true silent sinus syn-
drome, as defined by enophtalmos
and/or hypoglobus, in an other-
wise asymptomatic patient have
been reported.’

The precise pathophysiology of
silent sinus syndrome remains
unclear. Most authors have sug-
gested hypoventilation of the
maxillary sinus secondary to

ostial obstruction with chronic
negative pressure.**'° There are
several potential mechanisms for
ostial obstruction, including
occlusion by thick mucus,"
lateralized or  hypermobile
medial wall,*® lateralized middle
turbinate,® antral or ostial muco-
cele or nasal polyp,® maxillary
sinus with a narrow ostium with
tendency toward occlusion, and a
narrow maxillary ostium due to
the presence of infraorbital eth-
moid Haller cells. Sinus hypoven-
tilation causes resorption of gases
into the capillaries, creating nega-
tive pressure and promoting the
accumulation of secretions with
chronic subclinical inflamma-
tion.””"* The effect of pressure on
bony development has been well
documented in several articles, all
of which revealed pressure-
induced osteopenia.'>"®
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The mean age of patients at
presentation is 40 years, with no
gender predilection.*” The pre-
senting symptoms are often oph-
thalmologic, such as binocular
diplopia due to the enophtal-
mos.*'"" The degree of enophtal-
mos ranges from 2 to 5 mm.”
Patients may also have a history of
acute rhinosinusitis that resolved
completely.” Rhinologic symp-
toms are rare and minor, i.e. nasal
obstruction or nasal discharge.
Endoscopic nasal evaluation
shows retraction of the uncinate
shelf and middle meatus into the
maxillary sinus cavity with
obstruction of the infundibulum
and normal nasal fossa.®

Orbital and sinus CT scans
should reveal partial or complete
opacification of the maxillary
antrum sinus with no other sinus
opacification.” In most cases, the
orbital floor is osteopenic with a
prolapse of the orbit content into
the maxillary sinus at a level lower
than the middle meatus.”
Magnetic resonance imaging
(MRI) of the sinuses and orbits
can provide a complementary
evaluation of the soft tissues; how-
ever, MRIs do not reveal any
entrapment of muscle or soft tis-
sue masses.”

There are no standard guide-
lines for treating silent sinus syn-
drome.” Recent reports of radio-
logic findings for silent sinus syn-
drome included a total to near-
total opacification of the maxillary
sinus, infundibular obstruction,
lateral retraction of the lateral wall
of the maxillary sinus, and
increased orbital volume as a
result of downward retraction of
the orbital floor into the maxillary
sinus.?"*? In most cases, functional
endoscopic maxillary antrostomy
with or without orbital floor
reconstruction is the treatment of
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choice.” Historically, surgical
access to the maxillary sinus was
obtained via a Caldwell-Luc
procedure.! During the maxillary
antrostomy, mucopurulent content
can be removed and orbital floor
prolapse confirmed. Bony erosion
and a respect for the periorbita
should be kept in mind during the
procedure. This surgery must be
monitored carefully because of the
risks associated with the contents
of the prolapsed orbit. Post-

operative  follow-up  should
confirm improvement of the
enophtalmos and resolution of the
diplopia.

Reconstruction can be per-
formed in one- or two-stages.”
The two-stage approach has been
espoused by Thomas et al®
because some enophtalmos can
improve with endoscopic maxil-
lary antrostomy alone. The most
common approaches are transcon-
junctival or subciliary.®

Restitution of the orbital floor
after an endoscopic sinus surgery
without orbital floor reconstruc-
tion is uncommon. Thomas et al.”
reported the only two cases that
we were able to identify. Our case
report demonstrates the role of the
maxillary sinus hypoventilation in
the physiopathology of silent
sinus syndrome and the possibility
of spontaneous restoration of the
orbital floor after maxillary
antrostomy. The use of implant
materials®'' in orbital reconstruc-
tion is associated with risks for
various types of complications,
such as overcorrection of enoph-
talmos, reaction to the synthetic
implants, infections, migration,
and extrusion." In these cases,
biopsy of the sinus mucosa can be
useful for showing chronic
inflammation.* The surgical tech-
nique presented here permits
reconstruction without these asso-

ciated risks; however, the results
are observed in the long term.

Conclusion

Silent sinus syndrome is a rare
pathology. Diplopia and enophtal-
mos are the major clinical symp-
toms. Chronic isolated maxillary
opacity with maxillary sinus
hypoplasia have been encountered
on CT scan. Surgical treatment
includes endoscopic maxillary
antrostomy with or without orbital
floor reconstruction in one or two
stages. ENT practitioners must
consider this specific pathology in
order to achieve appropriate diag-
nosis and effective treatment.
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