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Case Report

Silent Sinus Syndrome Without Opacification of Ipsilateral Maxillary

Sinus

David S. Lee, BA ; Andrew H. Murr, MD; Robert C. Kersten, MD; Steven D. Pletcher, MD

Silent sinus syndrome (SSS) is a rare disease characterized by spontaneous enophthalmos and hypoglobus secondary to col-
lapse of the orbital floor in patients with asymptomatic maxillary sinusitis. Radiographic findings include ipsilateral maxillary
sinus opacification, lateralization of the uncinate and middle turbinate, and infundibular occlusion. We present a case series
of three patients with clinical and radiographic evidence of SSS but without maxillary sinus opacification. Although uncom-
mon, an aerated maxillary sinus in patients with unexplained enophthalmos, hypoglobus, and maxillary atelectasis should not
exclude the diagnosis of SSS.

Key Words: Silent sinus syndrome, chronic maxillary atelectasis, imploding antrum syndrome.
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INTRODUCTION
Montgomery first described enophthalmos and

hypoglobus associated with an atelectatic maxillary

sinus with ipsilateral sinus opacification in 1964.1 The

term silent sinus syndrome (SSS) was formally defined

30 years later by Soparkar et al.2 Although the patho-

physiology of SSS remains unknown, many consider for-

mation of negative pressure due to ostiomeatal occlusion

as the cause of unilateral maxillary sinus atelectasis.3,4

SSS typically occurs in individuals during their

fourth and fifth decade, although reports have been pub-

lished in pediatric populations.5,6 Most patients present

with painless progressive ocular asymmetry and variable

degrees of unilateral upper-lid pseudoretraction, supe-

rior sulcus deepening, malar depression, and diplo-

pia.2,6,7 Facial trauma, malignancies, and congenital

defects may similarly present with enophthalmos and

hypoglobus; however, classical diagnosis of SSS requires

spontaneous initiation and progression of disease.8,9

Previous case series of SSS report ipsilateral opaci-

fication of the maxillary sinus on imaging, and this find-

ing is currently part of the syndrome’s core diagnostic

criteria.2,3,6,7 We present a case series of three patients

who exhibited idiopathic enophthalmos and hypoglobus

with radiographic changes consistent with SSS but

aeration of the affected sinus. Relevant clinical and radio-

graphic findings are presented. Maxillary sinus volumet-

ric analyses were performed using Brainlab software

SmartBrush 2.5 (Brainlab AG, Munich, Germany), amal-

gamating different planes of imaging to estimate distan-

ces across user-defined contours of the maxillary sinus.

CASE REPORT
Among our three cases of aerated SSS, two patients

underwent surgical intervention for this disorder,

whereas a third declined treatment and was lost to

follow-up. On average, there was a significant loss of vol-

ume (29%6 7.1%) between diseased and contralateral,

uninvolved maxillary sinus (Table I).

Case 1

A 37-year-old man presented to an oculoplastics

clinic with an 18-month history of diplopia worsened by

leftward, upward, and superotemporal gaze. At initial

onset of symptoms, the patient noted facial asymmetry

with spontaneous deepening of the left superior sulcus.

The patient denied a history of facial trauma or congenital

craniofacial abnormalities. On physical exam, gross left-

sided enophthalmos and -1 limitation of abduction were

noted. Hertel exophthalmometry demonstrated 6mm of

enophthalmos. Magnetic resonance imaging (MRI) from

an outside facility demonstrated a lateralized left middle

turbinate and an atelectatic left maxillary sinus without

opacification.

On referral to the otolaryngology clinic 2 weeks later,

endoscopy confirmed lateralization of the left middle tur-

binate. Preoperative sinus computed tomography (CT)

scan demonstrated left middle turbinate lateralization, a
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hypoplastic but aerated left maxillary sinus with mild cir-

cumferential mucosal thickening, and inferior displace-

ment of the left orbital floor (Fig. 1). Following informed

consent, including discussion of an atypical presentation

of SSS, the patient underwent a left-sided endoscopic

maxillary antrostomy to ventilate the maxillary sinus.

Intraoperatively, lateralization of the middle turbinate

and uncinate process as well as aeration of the maxillary

sinus were observed.

Postoperatively, the patient reported immediate

improvement of diplopia and enophthalmos. At the

patient’s 6-month follow-up at the oculoplastics clinic,

Hertel exophthalmometry demonstrated a reduction in

enophthalmos from 6mm to 3mm and improvement in

the superior sulcus defect (Table I). The patient noted

diplopia in extreme upward gaze but declined additional

surgical intervention.

Case 2

A 55-year-old man presented to a neurology clinic

for evaluation of transient diplopia associated with pro-

gressive changes in eye shape. The patient reported a

fracture to the left medial orbital wall more than 20

years ago that was managed conservatively. Subtle find-

ings of left pronator drift and loss of left nasolabial fold

raised suspicion for an intracranial process and

prompted an MRI, demonstrating left maxillary sinus

atelectasis and increased volume of the ipsilateral orbit.

Follow-up sinus CT scan confirmed lateralization of the

uncinate and middle turbinate, increased intraorbital

volume, and an aerated maxillary sinus (Fig. 2).

On referral to an otolaryngology clinic, nasal endos-

copy noted an indistinct uncinate process and lateraliza-

tion of the left middle turbinate. Oculoplastic surgery was

consulted for preoperative assessment of the patient’s

baseline orbit, noting a 20.5 restriction of upgaze in the

left eye. Hertel exophthalmometry demonstrated 1.5mm

Fig. 1. Coronal CT of case 1, demonstrating an atelectatic left
maxillary sinus. There is expansion of the orbit inferiorly with
increased concavity of the orbital floor (arrowheads). Arrows
indicate normal infundibulum on the right and obstruction of the
infundibulum by lateralization of the uncinate process on the left.
Asterisks identify normal (right) and lateralized (left) middle turbi-
nates. The affected maxillary sinus remains aerated with mild
mucosal edema.
CT5computed tomography.

TABLE I.

Clinical and Radiographic Features

Feature Case 1 Case 2 Case 3

Clinical Features Age at presentation (years) 37 55 42

Gender Male Male Male

Affected side Left Left Right

Time since onset of symptoms (months) 18 4 NA

Presenting symptom Diplopia Diplopia Dental pain

Hypoglobus Yes Yes NA

Enophthalmos Yes Yes Yes

Hertel exophthalmometry:
pre-/posttreatment (mm)

DS 15 18 17.5 16 NA

CS 21 21 16 16

D 6 3 1.5 0

Management Maxillary
Antrostomy

Orbitotomy With Inferior
Fornix Reconstruction

NA*

Placement of orbital floor implant No Yes

Radiographic
Features

Preoperative orbital volume (cm3) DS 18.6 22.1 19.2

CS 27.6 32.8 24.1

Loss of volume (cm3) 9.0 10.7 4.9

Uncinate lateralization Yes Yes Yes

Middle turbinate lateralization Yes Yes Yes

Maxillary sinus air–fluid level No No No

Disease of contralateral sinus No No No

Maxillary opacification No No No

*Lost to follow-up.
D 5 degree of enophthalmos (mm); CS 5 contralateral sinus; DS 5 diseased sinus; NA 5 nonapplicable.
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of enophthalmos. The patient underwent placement of an

orbital floor implant with the oculoplastic team. During

follow-up, the patient denied diplopia and demonstrated

complete resolution of enophthalmos, as assessed by Her-

tel exophthalmometry (Table I).

Case 3

A 42-year-old man with a history of shingles pre-

sented to a neurology clinic with right-sided dental pain.

The patient was found to have mild enophthalmos on

exam, and an MRI scan was performed. This revealed

significant atelectasis of an aerated maxillary sinus on

the right and findings in the pterygopalatine space that

were initially interpreted by the radiologist as a retro-

maxillary lipoma. The patient was referred to the otolar-

yngology service, and review of the patient’s imaging

demonstrated findings consistent with SSS, including

lateralization of the middle turbinate and medial maxil-

lary wall and anterior displacement of the posterior

maxillary wall (Fig. 3). The lipoma was identified as a

compensatory expansion of pterygopalatine fat in the

setting of anterior displacement of the posterior maxil-

lary wall. The patient works as a traveling nurse and

moved out of state prior to CT imaging or ophthalmo-

logic evaluation. At last contact, the patient reported

that he was pursuing treatment for silent sinus

syndrome.

DISCUSSION
SSS is a rare disease, with approximately 150 cases

reported to date.6,10 Despite the paucity of data, the lit-

erature consistently describes SSS with radiographic

findings of uncinate process lateralization, inferomedial

displacement of the orbital floor, and opacification of the

ipsilateral maxillary sinus.10,11 However, the presented

cases illustrate an unusual variant of SSS with an aer-

ated maxillary sinus, suggesting that maxillary opacifi-

cation is not a requirement for diagnosis of this clinical

entity.

Several factors strongly argue that these patients

suffer from silent sinus syndrome. First, all three

patients noted new-onset enophthalmos. This is not con-

sistent with a congenital maxillary sinus hypoplasia.

The patients in our series all demonstrated significant

maxillary atelectasis; their average loss of volume

between affected and contralateral sinus is consistent

with the published literature describing maxillary

volume in patients with SSS.12,13 Imaging and physical

examination also demonstrated uncinate and turbinate

lateralization, as well as involvement of the posterior

Fig. 2. (A) Coronal and (B) axial computed tomography images of case 2, demonstrating circumferential mucosal edema along the left max-
illary sinus and orbital floor with overall aeration of the sinus. Arrowhead indicates lateralization of the uncinate process with subsequent
obstruction of the infundibulum. Asterisks identify the normal (right) and lateralized (left) middle turbinates. Arrow indicates mild anterior dis-
placement of the posterior maxillary wall.

Fig. 3. (A) Axial T1 magnetic resonance imaging of case 3, demonstrating atelectasis but aeration of the right maxillary sinus. Note anterior
displacement of the posterior maxillary wall with compensatory expansion of pterygopalatine fat (arrow). (B) T2 coronal flair demonstrates
marked atelectasis of sinus with orbital expansion and lateralization of medial wall of the maxillary sinus (arrowhead). The patient moved
out of state before computed tomography imaging could be obtained.
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and medial walls of the sinus, further distinguishing

these patients from those with a congenital or traumatic

etiology for maxillary hypoplasia (Figs. 1–3). In case 2,

the patient had a history of an orbital fracture, which

would classically exclude the diagnosis of SSS. However,

the large time interval between injury and onset of

symptoms argues against a direct connection between

the trauma and enophthalmos. Furthermore, the appro-

priateness of excluding the diagnosis of SSS in the pres-

ence of facial trauma has recently been questioned.14

Finally, case 1 demonstrated significant improvement in

enophthalmos following endoscopic maxillary antros-

tomy, consistent with bone remodeling seen in SSS

patients following endoscopic surgery.15

Although this case series most likely describes a

rare variant of SSS, it is possible that the presented

cases are in the early stages of SSS. Cases 1 and 2 dem-

onstrate mild mucosal edema in the diseased maxillary

sinus, indicating an underlying inflammatory process

and potentially foreshadowing complete opacification.

However, pre- and postoperative imaging in case 2 did

not demonstrate progression of circumferential mucosal

thickening (not shown). Overall, little is known about

the pathophysiology and rate of SSS progression; reports

of orbital floor collapse range from overnight to 2.5

years.16 Therefore, it is possible that in a small subset of

patients with SSS, maxillary atelectasis occurs prior to

maxillary sinus opacification.

Management of SSS with a nonopacified maxillary

sinus is identical to management of SSS with an opaci-

fied sinus. Collaborating with ophthalmologists is essen-

tial for diagnosis and surgical planning. Operative

management includes endoscopic maxillary antrostomy

with or without orbital floor reconstruction. Due to the

potential for remodeling of the orbital floor following

sinus aeration, most authors recommend a staged

approach.10,15,17–19 Patient 2 underwent placement of an

orbital implant without maxillary antrostomy. The

patient’s history of medial wall fracture and the pres-

ence of an aerated maxillary sinus confounded the diag-

nosis and made orbital volume corrective surgery a

reasonable first step. Fortunately, the patient demon-

strated complete resolution of diplopia and enophthal-

mos with a stable exam over 6 months. No additional

surgery is planned at this time.

Whereas this case series demonstrates the possibil-

ity of SSS in the absence of maxillary sinus opacifica-

tion, it should be noted that this form of SSS is

exceedingly rare. Thorough examination of radiographic

studies and ophthalmologic evaluation are required to

identify this clinical entity. History and physical exami-

nation findings should include new-onset enophthalmos,

hypoglobus, and/or diplopia. Radiographic images must

include diminished size of the maxillary sinus and at

least one additional characteristic finding: lateralization

of the uncinate process and middle turbinate, inferior

displacement of the orbital floor, or displacement of the

posterior wall of the maxillary sinus with expansion of

the pterygopalatine fossa. Care must be taken, particu-

larly in the setting of an aerated maxillary sinus, to avoid

misdiagnosis and unnecessary surgical intervention.

CONCLUSION
SSS should remain a diagnostic consideration for

patients with spontaneous enophthalmos and hypoglo-

bus, even in the absence of maxillary sinus opacification.

Endoscopic maxillary antrostomy may promote bone

remodeling and recovery of orbital shape. Although evi-

dence from this case series broadens the definition of

SSS, strict diagnostic criteria should be applied before

considering surgical intervention.
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