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INTRODUCTION
A mucocoele is defined as a sterile accumulation of mucous
secretions into a paranasal sinus due to the obstruction of its
ostium. The clinical manifestations of a mucocoele are usually
benign (1,2) and can be localized to the sinus or involve the
orbit. Common presenting symptoms are proptosis, diplopia,
ocular displacement, frontal headache (3). Bony changes like
thinning and erosion of one or more of the involved sinus
walls are frequent. In rare cases mucocoeles can have an
intracranial extension (4). A frontal mucocoele communicating
with an arachnoid cyst of the anterior cranial fossa is reported.
To our knowledge no similar cases have been presented in the
literature. 

CASE REPORT
A 61-year-old man was admitted to the otolaryngology service
because of frontal headache, left ocular symptoms, including
photophobia, increased tearing and conjunctival hyperemia.
No focal neurological findings were noted on admission. The
patient was under treatment for hypertension and hypercholes-
terolemia. No other significant features were found in his med-
ical history. 
A CT scan showed a homogeneous, slightly hyper-dense mass
with a well-defined rim that occupied the whole left frontal
sinus and extended to the floor of the left anterior cranial fossa
through an interruption of the posterior wall of the sinus. The
lesion did not show contrast enhancement. The diameter of its
intracranial portion was 20 x 20 x 23 mm (Figure 1). A MRI
showed a mass of fat-like intensity located on the floor of the
left anterior cranial fossa, in continuity with the left frontal
sinus; the mass didn’t show signal modification after the injec-
tion of contrast medium (Figure 2). 
A working diagnosis of left frontal sinus mucocoele with
intracranial extension was formulated, and a surgical therapy
was planned.

Under general anaesthesia, the patient underwent a trans-nasal
endoscopic procedure (Draf 2B) (5-7). After the opening of the
left frontal sinus, initially viscous material leaked followed by
clear fluid that seemed to be cerebrospinal fluid. When the
frontal sinus was empty, a wide round-shaped hole was noted
on the posterior wall of the sinus; a cavity within the brain was
visible through the hole (Figure 3). The endoscopic approach
was suspended, and the patient underwent a frontal osteoplas-
ty. The surgical exploration showed that the dura mater was
attached to the frontal bone, and no evidence of respiratory
epithelium was visible in the intracranial residual cavity; the
surrounding brain seemed to be separated from the cavity by a
thin arachnoid-like membrane. Samples of frontal sinus and
intracranial tissues were taken for histological examination.

Mucocoeles usually involve the frontal sinus and can extend to the orbit or intracranially. In

this case symptoms and radiological findings were typical of a left frontal mucocoele with

intracranial extension. Intraoperative findings were compatible with a left frontal mucocoele

communicating with an arachnoid cyst of the anterior cranial fossa.
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Figure 1. Preoperative CT scan showing the lesion. The erosion of the

posterior wall of the left frontal sinus is visible.
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The intracranial cavity was separated from the frontal sinus
with multilayer Tissodura patch, and the frontal sinus was oblit-
erated with temporalis fascia and abdominal fat. The postopera-
tive course was uneventful and the patient was discharged on
the 4th postoperative day. 
The histological results confirmed the presence of a respiratory
epithelium covering the frontal sinus, and of an arachnoid-like
membrane covering the intracranial cavity.
A MRI performed during the follow-up confirmed the presence
of a cystic lesion on the floor of the anterior cranial fossa,
referrable to the arachnoid cyst, the obliteration of the frontal
sinus and a slight dilatation of the ventricular system (Figure 4). 
The patient is symptom-free after eight months of follow-up.

DISCUSSION
Mucocoeles are sterile accumulations of mucous secretions into
an obstructed paranasal sinus. Obstruction can be due to inflam-
mation, allergy, fibrosis, trauma, previous surgery, anatomical
abnormality or osteoma (8-11). The continued mucous secretion
generates a pressure in the obstructed sinus that cause gradual
thinning, distension and erosion of its walls (12).
Mucocoeles usually originate in the frontal sinus, and less
often in the ethmoid or sphenoid sinus. Maxillary sinus muco-
coeles are very rare (13). Their behaviour is usually benign, and
they occur with similar frequency in adults of both sexes (14).
Proptosis is the most common presenting sign of a frontal
mucocoele; other signs and symptoms include a mass in the
supero-medial quadrant of the orbit, ocular displacement, pain,
diplopia, frontal headache and epiphora (3,15). The computed
tomographic appearance is usually that of a discrete, homoge-
neous, isodense mass often associated with bony changes (16). 
Complications of frontal mucocoeles are erosion of the anteri-
or or posterior wall, resulting respectively in a fluctuant subpe-
riosteal anterior mass or an epidural abscess, meningitis, sub-
dural abscess or brain abscess.

In the case the presenting symptoms were typical of a frontal
mucocoele. CT and MRI showed a left frontal sinus mass
extending to the anterior cranial fossa. The radiological fea-
tures were typical of a mucocoele with intracranial extension.
The intraoperative findings, supported by the histological
response, made us believe that the intracranial cavity was an
arachnoid cyst communicating with a mucocoele of the frontal
sinus.
Arachnoid cysts are rare lesions of the cerebrospinal axis,
accounting for only 1% of all intracranial space-occupying
lesions (17). They usually occur in the middle cranial fossa, but
they can develop at any site where the arachnoid membrane is
located. Like mucocoeles, arachnoid cysts are benign, expan-
sive, space occupying masses. They may produce symptoms
and signs either from direct pressure on neurovascular struc-
tures or from a general increase in intracranial pressure,
depending on the location of the cyst (18). Suggested mecha-
nisms of origin of arachnoid cysts include primary cerebral

Figure 2. Preoperative MRI showing the mass occupying the floor of

the left anterior cranial fossa and the frontal sinus.

Figure 3. Intraoperative findings: the posterior wall of the left frontal

sinus appears interrupted and the intracranial cavity is visible.

Figure 4. Postoperative T1 (a) and T2 (b) weighted MRI. 
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agenesis, subarachnoid haemorrhage, congenital sequestration,
trauma, and inflammation (17-19).  
Our case is of particular interest since the patient didn’t experi-
ence meningitis or any other infectious central nervous system
complication, seizures or any other focal neurological symp-
toms, that are the most common presenting symptoms of
arachnoid cysts. The absence of infectious complications can
be explained by the sterility of mucous material forming the
mucocoeles. 

Probably mucocoeles and arachnoid cyst were two indepen-
dent lesions separated by the posterior wall of the left frontal
sinus, and progressive erosion of that wall connected them.
Even though arachnoid cysts of inflammatory origin are usual-
ly symptomatic, while our patient did not complain of any
focal neurological symptoms, we can’t exclude the possibility
that an inflammatory process led to the formation of this
arachnoid cyst. We could postulate that the mucocoele origi-
nated from an inflammatory obstruction of the frontal duct,
and that the same inflammatory process, through an osteitis,
led to the formation of the arachnoid cyst.
Postoperative radiological findings confirmed the good result
of the surgical procedure since the intracranial lesion had the
intensity of an arachnoid cyst, meaning that its content was
cerebrospinal fluid without proteins usually contained in the
mucous material forming the mucocoeles. Therefore the clo-
sure of the transcranial defect was effective.
To the best of our knowledge, no similar cases have been
reported in the literature. 

CONCLUSIONS
The case presented appears to be the first frontal mucocoeles
communicating with an arachnoid cyst of the anterior cranial
fossa. Presenting symptoms and radiological findings were typ-
ical of a mucocoele with intracranial extension. The diagnosis
of a mucocoele communicating with an arachnoid cyst was
made intraoperatively. The operation, started with an endo-
scopic approach, was converted to an external frontal osteo-
plastic flap to obtain a wide exposure of the posterior wall of
the left frontal sinus. The treatment was successful.
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