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Introduction

Mucocele is an inflammatory disease caused by the retention
of mucoid secretions within a paranasal sinus; the progres-
sive volume expansion of this lesion can lead to thinning and/
or erosion of the bony walls of the sinus. According to the
pathogenetic mechanism, mucocele can be considered pri-
mary, developing as a retention cyst of degenerated epithelial
mucous glands, or secondary, as a result of sinus ostium
obstruction or cystic degeneration of inflammatory polyps.
Frontal sinusmucoceles are themost common,whereas those
involving the sphenoid sinus are more unusual, accounting
for 1 to 2% of all mucoceles. Although rare, the presence of a

vascular lesion inside the sphenoid sinus may determine
ostium obstruction, thus causing mucocele development.
Hence it should be considered among the possible diagnostic
hypotheses of masses abutting inside the sphenoid sinus.

Case Report

An 84-year-old woman with history of hypertension, non-
insulin-dependent diabetes, and bilateral cataract, operated
on in both eyes, was referred to our institution due to a lesion
abutting into the sphenoid sinus. Three months before hos-
pital admittance she started complaining of a constrictive
frontal headache, progressive worsening of visual acuity in
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Abstract Background Mucocele is an inflammatory disease caused by the retention of mucoid
secretions within a paranasal sinus. Although rare, the presence of a vascular lesion
inside the sphenoid sinus could determine ostium obstruction, thus causing mucocele
development.
Clinical Presentation An 84-year-old woman was referred to our institution due to a
lesion abutting into the sphenoid sinus; she was complaining of constrictive frontal
headache, progressive worsening of visual acuity in the left eye; later, sudden homo-
lateral ptosis and diplopia occurred. The radiologic evidence was consistent with the
diagnosis of thrombosed aneurysm of the right intracavernous carotid artery, sur-
rounded by sphenoidal mucocele. The patient underwent an endoscopic endonasal
transsphenoidal approach exclusively for sphenoid mucocele drainage.
Conclusion Although rare, the presence of a vascular lesion inside the sphenoid sinus
has to be considered among the possible diagnostic hypotheses of masses abutting in
this cavity; the association with mucocele is even more rare and, to date, has not been
described.
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the left eye; later, sudden homolateral ptosis and diplopia
occurred.

A postcontrast head computed tomography scan re-
vealed a large nonenhancing lesion within the sphenoid

sinus, expanding and remodeling both its medial walls,
consistent with the diagnosis of sphenoidal mucocele. At
the center of the lesion, a low-density roundmass, outlined
by a hyperdense rim, suggestive of calcium deposits, was

Fig. 1 Preoperative postcontrast magnetic resonance imaging (MRI). (A) Coronal and (B) axial scans showing a homogeneous, spontaneously
hyperintense, nonenhancing after contrast injection mucocele filling the sphenoid sinus cavity. The central round mass has a heterogeneous
signal with a hypointense rim, consistent with the suspicion of a thrombosed aneurysm of the right intracavernous carotid artery. (C, D)
Angiographic sequences showing signal void within the aneurysm. (E, F) Postoperative MRI showing the complete removal of the mucocele and
the unchanged thrombosed aneurysm of the right intracavernous carotid artery.
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identified; areas of calcification were also observed inside
the lesion. A brain magnetic resonance imaging (MRI),
integrated also by angiographic sequences, confirmed the
presence of a homogeneous round mass inside the sphe-
noid sinus cavity, nonenhancing after intravenous gadolin-
ium injection, markedly and spontaneously hyperintense
both in T1 and T2. The second inner lesion appeared
heterogeneous and lined by a thin hypointense rim. The
angiographic study showed no flow within this lesion, and,
similarly, no flow alteration within the distal vessels of the
intracerebral circulation was noted. With regard to these
features, suspicion of thrombosed aneurysm of the right
intracavernous carotid artery, surrounded by sphenoidal
mucocele, was indicated (►Fig. 1A–D).

Upon admission to our department, the patient’s neuro-
logic examination showed bilateral amaurosis (patient was
already blind in the right eye) and a complete left ophthal-
moplegia. The physical examination was unremarkable.

The patient underwent an endoscopic endonasal trans-
sphenoidal approach for sphenoidal mucocele drainage. After
complete mucocele removal, the aneurysm was clearly iden-
tified as a mass arising from the right wall of the sphenoid
sinus, occupying mostly the right half of the sphenoid sinus
cavity. It was confirmed that the aneurysm was thrombosed.
It appeared to be solid, covered by respiratory mucosa, and
not pulsating (►Fig. 2A, B). In the upper counterpart of the
sphenoid sinus, the transmitted pulsation of the uncovered
left internal carotid artery, protruding inside the sphenoid
cavity at the level of the planum sphenoidale, was observed.

The mucosa inside the sphenoid sinus appeared normo-
trophic and normochromic, and no signs or symptoms of
systemic inflammation were disclosed preoperatively. As
such,we did not suspect anymucosal infection and no culture
examination was performed. Antibiotic irrigation of the
sphenoid cavity was ultimately performed.

As already discussed with the patient, according to clinical
conditions and radiologic features, no surgical or endovas-
cular treatment of the aneurysm was attempted. The patient
had an uneventful postoperative course and was discharged
on postoperative day 1.

A 3-month postoperative MRI confirmed the removal of
the sphenoid mucocele, although the aneurysm had not
changed (►Fig. 1E, F).

At the 6-month follow-up examination, the patient was
relieved from headaches, but bilateral amaurosis and com-
plete ophthalmoplegia in the left eye had not changed. At this
time, the endoscopic endonasal control showed complete
healing of the mucosa inside the sphenoid sinus, with nor-
mally pinkish mucosa covering the aneurysm mass inside it
(►Fig. 2C, D).

Discussion

Sphenoid mucoceles are rare lesions1,2 representing only 1 to
2% of all sinus mucoceles.1,3–5 According to the pathogenetic
mechanism, mucocele can be primary, when developed as
retention cysts of the sinus epithelium mucous glands, and
secondary, caused by sinus ostium obstruction, eventually

Fig. 2 Intraoperative images of the endoscopic endonasal transsphenoidal approach. (A) Initial drainage of the mucocele after the opening of the
anterior wall of the sphenoid sinus. (B) After the complete drainage of the mucocele, the thrombosed aneurysm covered by normal respiratory
sinus mucosa is seen in the right part of the sphenoid sinus cavity. The mucocele-eroded bony walls of the sphenoid sinus uncovered the dura of
the planum sphenoidale and the left carotid artery in its paraclinoidal tract. (C) Images of the outpatient clinic endoscopic control at 6-month
follow-up showing the normal pinkish and trophic mucosa of the sphenoid sinus. (D) A close-up view of the thrombosed aneurysm.
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from masses extending inside the sinus cavities.6 This latter
condition corresponds to our case.

The increase in volume of themucocele can lead to erosion
and thinning of the bony walls of the sinus. Sphenoid sinus
mucoceles may present with different symptoms due to
compression and/or injury of the surrounding neurovascular
structures such as cranial nerves II, III, IV, and VI, the carotid
arteries, the cavernous sinuses, and the pituitary gland. The
symptoms related to cranial nerve involvement (50% of cases)
often lead to the diagnosis and may require timely surgery of
decompression. Defects of eyemotility occur in� 30 to 50% of
cases of sphenoid mucoceles with the oculomotor nerve
affected more frequently than the abducent and the trochlear
nerves.1,3,7,8 Visual acuity worsening is mostly progressive,
but sudden blindness may occur.2–4,9,10 However, the most
common symptom is headache, typically supraorbital or
retroorbital, occurring in 70 to 80% of cases.3,11,12 In our
case, the mucocele extended in an anterosuperior direction
inside the sphenoid sinus, in toward the superior orbital
fissure. We could assess that signs and symptoms correlated
mostly with the mucocele compressing the left cavernous
sinus. The headache ceased after surgery, whereas left ptosis
and diplopia remained stable, related to the long-lasting
compression of the sphenoidal sinus left medial wall. Con-
cerning the amaurosis, the role of previous cataract surgery
should not be underestimated.

Among surgical options for sphenoidal mucocele treat-
ment, transfacial or transcranial approaches have been re-
placed by the endoscopic endonasal approach. This latter
technique is safe and effective, providing a good outcome in
terms of sinus opening and mucocele drainage.1,2,4,5,7,13–15

Early surgery is strongly recommended in the attempt to
achieve cranial nerve function recovery. Although visual loss
is often irreversible,7 a fewcases of postsurgical improvement
have been reported.15,16

Whereas aneurysms of the intracavernous tract of the
internal carotid artery are frequently characterized by partial
luminal thrombosis (70% of cases), aneurysmal lumen com-
plete occlusion is very rare.17 These aneurysms often present
with third, fifth, or sixth cranial nerve palsies; rarely, they
bleed and cause subarachnoid hemorrhage.18

The treatment of thrombosed aneurysms is still a chal-
lenge, and some authors suggest surgery in symptomatic
patients to relieve the mass effect. Lawton et al19 made a
morphologic and therapeutic classification of thrombosed
intracranial aneurysms, proposing that only totally throm-
bosed aneurysms (type 4) can be treated with watchful
waiting. In our case no flow was detected at the angio-MRI
within the aneurysm. Thus it was considered a totally
thrombosed and, accordingly, conservatively treatable lesion.
Similarly, at follow-up we preferred to adopt a conservative
approach, evaluating the possible aneurysm reperfusion by
means of anMRI integrated by angiographic sequences rather
than angiography.

We must emphasize that the endoscopic endonasal ap-
proach allows a better view of the pathology and anatomy of
the cranial base region. In our case, it permitted us to identify

the consistency of the carotid thrombosed aneurysm and to
recognize its origin from the cavernous sinus.

The present case report showed an unusual association of
thrombosed aneurysm of internal carotid artery and muco-
cele within the sphenoid sinus, causing severe neurologic
symptoms.

The possible presence of a vascular lesion of the internal
carotid artery inside the cavernous sinus can be responsible
for the development of secondary mucocele and therefore be
considered among the different diagnostic hypotheses of
space-occupying masses inside the sphenoid sinus cavity.
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