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Introduction
Mucoceles result from mucus and secretion accumulation 

inside cavities, such as the paranasal sinuses, when inflammatory, 
infectious, traumatic or surgical processes obstruct their 
drainage pathways. A mucocele with infected mucus content 
is called mucopyocele [1-5]. The slow expansion of the mucus-
filled mass compresses the cavity leading to a gradual rarefying 
osteitis of the paranasal sinuses walls and subsequently 
extension of the mass outside of the sinuses [3]. Frontal 
sinuses mucoceles can affect the skull base causing meningitis, 
meningoencephalitis, pneumocephalus, cerebral abscess, extra-
axial collections or cerebrospinal fluid (CSF) [1,4,6,7]. The 
external expansion of frontal sinuses mucoceles leads to local 
swelling with a soft and poorly defined mass on palpation and 
also exophthalmos, proptosis, diplopia, headaches, edema, 
seizures, ophthalmopathy and amaurosis [1,3,8]. 

Mucoceles are located in the frontal sinuses in 60% of cases, 
25% are in the ethmoidal sinuses and 10% in the maxillary 
sinuses [4]. The majority of frontal sinuses mucocele cases are 
unilateral and bilateral mucoceles are rare [2]. Mucoceles are 
seen in adults of both sexes, usually between the fourth and 
seventh decade of life, and rarely in children under 10 years of 
age [1,9]. The usual mucocele needle aspiration findings are a 
large amount of proteinaceous fluid, with a varying amount  

 
of inflammatory cells and sometimes squamous or columnar 
epithelial cells [4]. The diagnosis is confirmed on radiologic 
imaging, with bone wall erosion and septal destruction. The 
main differential diagnosis is neoplasm [3]. Concentric bone 
remodeling is the typical computed tomography (CT scan) 
finding of mucoceles. On magnetic resonance imaging (MRI), 
there is hyperintense signal in T2 and rim enhancement 
following contrast injection [4]. The MRI yields better quality 
anatomical details potentially facilitating the diagnosis [1]. 
Surgical removal with osteoplastic technique is one of the 
available management options [3]. Endoscopic marsupialization 
has shown good results, with low morbidity and a less invasive 
surgical access, increasingly becoming the approach of choice. 
The main downside is a higher relapse rate [4,10]. In selected 
cases, the combined technique with open and endoscopic 
approaches has also shown good results with no relapse [10]. 

Case Presentation 
A 62-year-old man presented to a university hospital 

emergency department with a 4-month history of right 
periorbital swelling. Past medical history revealed long term 
smoking and alcoholism. Physical examination confirmed a 
right frontal-orbital fluctuating mass, inferolateral deviation of 
the eye, and palpebral eversion. The CT scan of the face showed 
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a large (8 cm in the long axis), infiltrative, hypodense and 
homogeneous mass with rim enhancement following contrast 
injection, located in the soft tissues of the right frontal region 
surrounding and deviating the eye laterally. There were signs 
of frontal bone osteolysis with extensive compromise of the 
ethmoidal cells and right frontal lobe. The CT scan of the head 
revealed a right frontal sinus homogeneous, lobulated, well-
defined mass with soft tissue enhancement and significant 
compression and bone remodeling of the frontal sinus wall, right 
orbit and ethmoid bone. The mass measured 7.4 X 7.8 X 5 cm 
in the longer axes, with an extra-axial intracranial component 
compressing and deviating brain tissue in the right frontal 
region causing parenchymal edema. 

Figure 1: Computed tomography of the head.

Other findings were significant right orbital deformity 
with compression and infero-lateral deviation of the right eye 
with grade I proptosis (Figure 1). The preoperative differential 
diagnoses were right frontal sinus mucocele, right craniofacial 
neoplasm and mucopyocele. The surgical plan consisted of an 
bicoronal incision to allow ample surgical exploration of the 
mass. Intraoperatively, the findings included right frontal bone 
erosion expanding all the way into the right orbital roof with a 
non-septated, mucoid green fluid collection. Following the right 
orbital craniotomy, it was observed that the collection extended 
intracranially, with a fibroid capsule adhered to the meninges 
and septated epidural empyema (Figure 2). 

Figure 2: Right: Before craniotomy; Left: After craniotomy and 
drainage.

The empyema was drained followed by marsupialization and 
reconstruction of the right orbital roof and periorbital region 

with a titanium mesh to achieve acceptable cosmetic results and 
protect the brain tissue (Figure 3). The patient was started on 
clindamycin 600mg every 6 hours and ceftriaxone 2g every 12 
for 4 weeks. Histopathology results showed fragments of fibrous 
connective tissue lined by flat and stratified ciliated cuboidal 
epithelium with no atypia, mucin producing cells, moderate 
stromal inflammatory infiltrate, acute foci, hemosiderin 
pigments, cholesterol clefts with foreign-body giant cell reaction, 
and no malignant signs. Grocott stain was negative for fungi and 
the Ziehl-Nielsen stains were negative for acid fast bacilli. The 
mucocele fluid cultures were negative.

Figure 3: Right: Before surgery; Left: Early after surgery.

Discussion 
The clinical history, physical examination, imaging and 

histopathology findings confirmed the diagnosis of unilateral 
right frontal sinus mucocele with intracranial extension. On 
postoperative follow-up the patient did not present any further 
complaints of headache, had a marked improvement of the 
orbital deformities, proptosis and diplopia. No relapse was 
identified up to the six-month follow-up appointment (Figure 
4). We opted for a bicoronal open access technique to surgically 
remove the mucocele and reconstruct the frontal bone with good 
aesthetic results and protection of brain tissue as previously 
described in the literature [1,11-13]. Cranial bones infection 
can be hematogeous (blood-borne pathogens), however the 
majority of cases are caused by contiguous infected tissues and 
can extend to the meninges and adjacent soft tissues [12,14-17]. 
The patient in this case-report received 4 weeks of antibiotics 
without surgical site infections during the follow-up.

Figure 4: Six-month follow-up appointment.

Conclusion 
Mucoceles should be included in the differential diagnosis 

for facial masses located in the paranasal sinuses region. In this 
case of a male adult presenting with unilateral giant frontal 
mucocele with intracranial extension the option was for an open 
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surgical approach with excellent postoperative clinical progress 
and symptom resolution.
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