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Abstract
Paranasal sinus mucoceles can present with a multitude of different symptoms including ophthalmic disturbances. We describe two

patients with frontal sinus mucoceles presenting with non-axial proptosis, and give details of their presentation, investigations and
treatment. Possible ocular manifestations of mucoceles and the diagnostic imaging techniques used are discussed. The treatment of
mucoceles is reviewed. It is stressed that a team approach involving the ophthalmologist, otolaryngologist and radiologist is essential for
accurate diagnosis and management.
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Introduction

Frontal mucoceles are collections of inspissated mu-
cus which occur when there is obstruction to the outflow
of the frontal sinuses.1 The obstruction may be due to
congenital anomalies, infection, trauma, allergy, neo-
plasms or surgical procedures in the nose.2,3 With contin-
ued secretion and accumulation of mucus, the increasing
pressure causes atrophy or erosion of the bone of the
sinus, allowing the mucocele to expand in the path of
least resistance. This may be into the orbit, adjacent
sinuses, nasal cavity or through the skin. The mass may
remain a simple mucocele containing mucus, or it may
become secondarily infected, forming a pyocele. Frontal
mucoceles may present with ophthalmic disturbances.
They can encroach on the orbit with ocular displacement
and proptosis. They are a common cause of long stand-
ing unilateral proptosis.4 Ocular motility disturbance,
lid distortion, and periocular pain are other important
presentations.

Two patients with frontal sinus mucoceles presenting
with non-axial proptosis are presented.

Case Reports

Case 1

A 38-year-old Chinese man presented with progres-
sive painless proptosis of the right eye for two years. He

had no previous medical history. His visual acuity was
6/6 in both eyes, and his colour vision was normal. The
right globe was proptosed by 8 mm compared to the
fellow eye and was displaced 8 mm inferiorly and tem-
porally. It was firm to retropulsion. The ocular motility
of his right eye was restricted in upgaze and horizontal
gaze, with diplopia in all positions of gaze. The pupils
were equal and reactive. The intraocular pressure was
30 mmHg in the right and 16 mmHg in the left eye. The
optic discs were not swollen but the cup-disc ratio was
0.5 in the right and 0.3 in the left. Fundoscopy showed
choroidal elevation superiorly, with choroidal folds over
the macula in the right eye. The left fundus was normal.

Humphrey visual field testing showed no abnormali-
ties in both eyes. Orbital ultrasonography revealed a
retrobulbar cystic mass arising superiorly, indenting the
posterosuperior aspect of the right globe. Computerised
tomographic scan (CT) showed a right intraorbital
extraconal isodense mass causing gross downward and
outward displacement of the globe. A magnetic reso-
nance imaging (MRI) of the orbit was suggested to better
define the lesion. MRI showed that the mass was a
mucocele arising from the frontal sinus causing inferior
displacement of the orbital roof resulting in proptosis.
The patient was started on Guttae Timolol 0.5% twice a
day in the right eye for the treatment of raised intraocular
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Fig. 1. Case 1 showing the marked proptosis of the right eye and displacement of the globe
inferiorly and temporally.

Fig. 2. Case 1 after completion of treatment showing resolution of the proptosis but there
was residual inferior displacement of the globe.

Fig. 3. B Scan ultrasonography of Case 1 illustrating a retrobulbar cystic mass indenting
on the posterosuperior aspect of the globe.

ethmoidectomy and evacuation of the mucocele by an
otolaryngologist. At one year postoperatively, the prop-
tosis had completely resolved, but there was a residual
inferior globe displacement of 2 mm. His ocular move-
ments had returned to normal with no complaints of
diplopia. Visual acuity was 6/7.5 and colour vision was
normal. The intraocular pressure was normal without
treatment. There were no choroidal folds on fundos-
copy.

Case 2

A 45-year-old Chinese man presented with diplopia
for 5 months associated with increased prominence of
his left eyeball. He had no ocular pain or headache.
There was no past history of note. Visual acuity was
6/6 in both eyes. The left globe was proptosed by 3 mm
and displaced inferiorly by 5 mm. There was restriction
of upgaze with attendant diplopia. Fundoscopy showed
indentation of the superior retina and choroidal folds.
There was no relative afferent pupillary defect and
colour vision was normal. The intraocular pressures
were normal in both eyes. Goldman visual fields were
normal. Ultrasonography showed a cystic mass on the
posterosuperior aspect of the left globe. MRI scan of the
orbit showed a mucocele in the left frontal sinus causing

pressure and was referred to an otolaryngologist. How-
ever, a few days after presentation, the patient com-
plained of pain and blurring of vision in the right eye.
His visual acuity had deteriorated to 6/24 in the right
eye and there was colour vision defect on testing with
Ishihara’s charts. There was worsening of the proptosis
to 11 mm compared to the fellow eye. Fundoscopy
revealed choroidal folds and indentation of the superior
hemisphere of the retina due to the retrobulbar mass.
The patient underwent transnasal endoscopic fronto-
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Fig. 5. Case 2 after treatment showing complete resolution of the proptosis.Fig. 4. Case 2 presenting with left proptosis and inferior displacement of the globe.

an outward bulge of the sinus walls, resulting in down-
ward displacement of the left orbital roof and globe. The
patient underwent left transnasal endoscopic fronto-
ethmoidectomy and evacuation of the mucocele by an
otolaryngologist. Postoperatively at six months, there
was complete resolution of the proptosis and the patient
was asymptomatic.

Discussion

A gradual onset of unilateral proptosis poses a clinical
diagnostic challenge to ophthalmologists. Included in
the differential diagnoses are dysthyroid eye disease,
retrobulbar orbital tumour, inflammatory pseudo tu-
mour, sinus tumour, metastatic lesion and mucoceles of
the paranasal sinuses. Progressive unilateral painless
proptosis of gradual onset should make one suspicious
of a mucocele involving the paranasal sinuses, the fron-
tal and ethmoid sinuses being the two most common
locations.4-8 This is especially so if there is accompanying
diplopia, orbital or forehead pain, and epiphora, which
are frequently the presenting symptoms of mucoceles.
The symptoms are produced by pressure against the
globe and mechanical interference with its motility. The
proptosis is usually non-axial with the globe being dis-
placed away from the site of the mucocele. The amount
of proptosis may fluctuate when the patient develops a
common cold or has inflamed sinuses.4 There may be an

associated history of sinus or nasal pathology or injury.
The patient may occasionally complain of blurred

vision and image distortion. Visual loss, field changes9

and optic atrophy10 are late manifestations which occur
when the proptosis becomes marked. The cause of visual
loss is varied. It may be due to direct compression of the
optic nerve in the orbit,6 a vascular or inflammatory
process involving the optic nerve,6,11,12 refractive errors
induced by the indentation on the globe, exposure
keratopathy or secondary glaucoma. The ophthalmic
manifestations of the two patients described are not
uncommon presentations of frontal mucoceles. Both
presented with painless, non-axial proptosis with re-
striction of ocular movements. The second patient noted
diplopia as well. They both had choroidal striae due to
pressure on the globe from the mucoceles. In addition,
the first patient had raised intraocular pressure which
was initially treated with topical beta-blocker therapy,
and returned to normal without treatment after drain-
age of the mucocele. There was also the possibility of
optic nerve involvement causing deterioration of visual
acuity and colour vision as in the first patient. Other
known complications of frontal mucoceles include ero-
sion of the anterior wall, resulting in a tender fluctuant
mass beneath the periosteum of the frontal bone.5 Ero-
sion of the posterior wall may produce complications
such as epidural abscess, meningitis, subdural empyema
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and brain abscess. Rarely, cranial nerve palsies may
also occur.13

The classic radiographic appearance of a mucocele is
generalised thinning and expansion of the sinus walls
and there may also be evidence of sinus disease as well
as bony erosions. The mucocele usually appears homog-
enous and airless. Although plain radiographs do reveal
the lesion, CT scans are much better in delineating the
extent of the lesion and its relations to other surrounding
structures. They can differentiate the high attenuated
regions of mucus from the surrounding mucosa which
appears as a region of low attenuation. The extent of
bone destruction is also better appreciated on CT. MRI is
able to show mucoceles but it can sometimes be mislead-
ing because inspissated mucus within the sinus may be
mistaken for an aerated cavity.14 With MRI, there is also
a lack of contrast between the cortical bone margins of
the orbit and adjacent air in the sinuses, making evalu-
ation of the orbital walls difficult. In general, if the
clinical features are highly suggestive of a sinus mu-
cocele as the cause of proptosis, a CT scan of the orbit
may be the first imaging choice. However, MRI may
provide additional information in the examination of
the orbit and may be the preferred imaging technique if
other soft tissue tumours causing proptosis cannot be
excluded. In difficult cases, the radiologist may be con-
sulted as to the appropriate test. Orbital ultrasonogra-
phy is another useful imaging tool as it helps to determine
whether the lesion is a cystic or a solid mass.

A team approach involving the ophthalmologist,
otolaryngologist and radiologist is advisable in diagnos-
ing and treating mucoceles. The definitive treatment of
mucoceles is primarily surgical. The aim of surgical
management is to re-establish adequate drainage of the
sinus without producing cosmetic or functional deform-
ity. In addition, the lining of the cyst may be removed
and the sinus obliterated with soft tissue like abdominal
fat. This can be accomplished by an external open
obliterative procedure or the more cosmetically appeal-
ing osteoplastic flap technique.2,15-17 Alternatively, func-
tional endoscopic sinus surgery can be used to evacuate
the mucocele.18 However, these procedures become dif-
ficult if there is intracranial expansion, or anterior exten-
sion of the mucocele into the soft tissues. The overall
prognosis for frontal sinus mucoceles is good with like-
lihood of cure, and a low incidence of recurrence. As the
prognosis for visual function depends on the period of
visual impairment, it is important that clinicians con-
sider mucoceles as an easily remediable cause of visual

loss. Prompt surgical therapy is needed to achieve good
surgical outcome.

Conclusion

Frontal mucoceles may occasionally present with oph-
thalmic manifestations such as proptosis. Being benign
and curable, early recognition and management of
mucoceles is of paramount importance. A high index of
suspicion and appropriate radiological studies are nec-
essary for the diagnosis of mucocele. Transnasal endo-
scopic evacuation is a viable surgical option to more
invasive procedures.
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