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a b s t r a c t 

Osteomas and cystic mucoceles are well-known benign tumors, affecting the paranasal si- 

nuses. However, the concomitant presence of both lesions represents a rare occurrence, with 

only a handful of reported cases. We report a case of a frontal sinus osteoma associated with 

an intracranial mucocele, in a 61-year-old male patient, with a 3-month history of intermit- 

tent headaches and subsequent generalized seizures. Post-contrast MRI showed a frontal 

heterogeneously enhanced lesion with an adjacent non-enhanced cyst. After surgical exci- 

sion, histopathological examination established the diagnosis of osteoma with mucoid cyst. 

Mucoceles increase in size progressively and gradually. They are mostly asymptomatic, nev- 

ertheless, once they extend intracranially, complications like infections, seizures, or other 

neurological disturbances, may frequently occur, indicating the necessity for surgical treat- 
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ment. Imaging modalities, in particular a head MRI is paramount while contemplating the 

differential diagnosis of a solid and cystic intracranial lesions, owing to its high sensitivity 

and specificity. The aim of this case report is to underscore the importance of considering 

intracranial mucoceles in the differential diagnosis of cystic lesions in the anterior cranial 

fossa when associated with a solid, possibly obstructing mass. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

as well. 
Introduction 

Osteomas are benign tumors that stem from the bone tissue
and represent the most common tumor of the paranasal si-
nuses. Hypotheses on their pathogenesis include embryolog-
ical, genetic, traumatic and infectious theories [1] . However,
to date, none of these theories can provide a full picture of
the pathological mechanisms that lead to the development of
these tumors [1] . 

Intracranial mucoceles are benign cystic lesions of the
paranasal sinuses, filled with mucus and surrounded with an
epithelial lining. They are classified as primary and secondary
mucoceles, depending on their origin [2] . Primary mucoceles
are believed to originate from a minor ductal obstruction of
a salivary gland within the sinus tissue [2] . Secondary mu-
coceles arise from sinus ostium obstruction, due to allergic,
inflammatory, traumatic, fibrotic, dysplastic or neoplastic fac-
tors, prompting a blockage of the normal sinus drainage and
ventilation, resulting in a progressive accumulation of mu-
cous secretions within the sinus cavity [2] . Over time, muco-
celes can cause erosion of the adjacent bones, due to pressure
changes and chronic inflammation, expanding intracranially
in the anterior cranial fossa. 

Both lesions frequently affect people in the fourth and fifth
decade, with osteomas being more prevalent in men [1 ,2] .
They are benign, expansile lesions that are characterized by
a slow and gradual growth, remaining asymptomatic for a
long time and often being diagnosed incidentally [1 ,2] . When
symptomatic, common manifestations of intracranial muco-
celes include headaches, ophthalmological disturbances, as
well as neurological anomalies such as seizures, dementia,
and personality changes [3] . 

They commonly affect the paranasal sinuses as solitary
masses, however coexistence of both lesions is quite rare. Di-
agnosis is established through imaging and histological ex-
aminations. In this framework, surgical intervention is greatly
advocated due to the high-risk of an intracranial expansion of
the mucoceles and related neurological complications [6 ,7] . 

Case presentation 

A 61-year-old man presented with a 3-month history of in-
termittent headaches and episodes of generalized seizures 2
weeks prior to presentation, associated with transient motor
aphasia, regressive hemiparesis and fluctuating blood pres-
sure values. He was initially admitted to the Neurology De-
partment. There were no focal neurological signs or visual dis-
turbances present in the neurological examination. His cogni-
tive functions appeared normal (GCS = 15 points, NIHSS = 0
points, Karnofsky = 95). He had no history of seizures or si-
nusitis. The rest of his physical examination was normal. His
personal and family medical history was unremarkable. He
was subsequently referred to the Radiology Department for
a head Magnetic Resonance Imaging (MRI), to investigate the
nature of his seizures. 

MRI images of the brain were obtained using TSE/T2W se-
quence in axial and with fat-sat in coronal plane; TSE/T1W
sequence in sagittal and axial planes; FLAIR/T2W and HEMO
(GRE/T2W) sequence in axial plane. Diffusion weighted and
ADC mapping MRI images. Post-ContrastT1W sequence in ax-
ial, sagittal and coronal planes. The head MRI revealed a well-
defined intracranial, extra-axial cystic expansion immediately
posterior and lateral to the osteoma, impressing and displac-
ing the right frontal lobe in addition to the expansion of the
osteoma itself. 

There was a 75 × 33mm “T2-hypointense” cystic mass in-
volving the anterior basal aspect of the right frontal lobe, with
mild peripheral T2-hyperintense gliosis of the adjacent white
matter but without any post-contrast enhancement. There
was marked susceptibility (blooming) artifact throughout this
large intracranial cystic structure. 

There was a “T2-hyperintense” mural cystic nodule
(20 × 12mm) at the anterior inferior aspect of the de-
scribed larger cyst, which was in continuation with a lobu-
lated solid component (30 × 19 × 19mm) in the frontal si-
nus. This solid component showed mild and heterogeneous
post-contrast enhancement. There was marked susceptibility
(blooming) artifact involving this solid nodular component as
well. 

Whether the intracranial cystic lesion is an extension of
the solid frontal sinus lesion or vice versa is unclear. Given the
extensive number of blooming artifacts on HEMO sequence,
significant iron deposition is likely within the overall cystic-
solid mass ( Fig. 1 ). 

The patient underwent a complete excision of the calci-
fied mass and the intracerebral mucocele, including obliter-
ation of the sinus and dural repair was performed with right
frontal craniotomy. Surgery was successful, with no complica-
tions arising in the post-op period. The patient was discharged
5 days after his surgery, fully recovered. 

The histopathology showed the cyst contained fibrob-
lastic glial tissue fragments and multilayered mucoproduc-
tive cylindrical epithelial fragments. This framework was
compatible with that of a mucoid cyst. The solid com-
ponent contained bone fragments and fibroblastic tissue.
Some epithelial elements of the cyst lining were present

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Fig. 1 – Case: (A) T2 weighted images in axial plane; (B, C) Axial and sagittal T1-weighted images a well-defined intracranial, 
extra-axial cystic mass, located behind and lateral to the osteoma, pushing and displacing the right frontal lobe; (D) Axial, 
(E) Coronal and (F) sagittal contrast-enhanced T1-weighted images. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Postoperative MRI revealed a postoperative softening, in
the right frontal region, with surrounding gliotic changes,
without signs of pathological contrast imbibition ( Fig. 2 ). The
patient returned to his normal lifestyle a few months later and
is completely asymptomatic to date. 

Discussion 

Both osteomas and mucoceles represent common, patholog-
ical entities of the paranasal sinuses, nevertheless the con-
comitant presence of both lesions is rare. Existing literature
suggests that osteomas precede mucoceles, indeed it is be-
lieved they are the source of the sinus ostial obstruction that
gives rise to the mucoceles [4 –6] . Thus, osteomas are consid-
ered the primary tumors and the culprits for the development
of mucoceles [4 –6] . Additionally, as the lesion cannot extend
in the paranasal cavities, due to the obstruction caused by
the presence of the osteoma, an intracranial expansion is pro-
moted instead [5 –6] . Osteomas associated with mucoceles ap-
pear to be more aggressive, with some reports implicating the
mucocele component [5] . 

Other hypothesis on the etiology of osteomas associated
with intracranial mucoceles, include the presence of a small
ectopic sinus that is not visualized by imaging modalities or
during surgery, or the presence of an intracranial communi-
cation of the frontal sinus that has disappeared during early
childhood [4 –6] . 

The prevalence of secondary mucoceles in patients with
osteomas is estimated to be about 50%, with less than 1%
of the cases having an intracranial extension [7] . Common
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Fig. 2 – Case: Postoperative MRI results: (A) T2 weighted image coronal plane; (B) The FLAIR sequence in the axial plane. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

clinical manifestations of the intracranial mucoceles occur
due to the mass effect or a superimposed infection. Patients
present with headaches, ophthalmological disturbances in-
cluding diplopia and papilledema, as well as neurological
anomalies such as abducens palsy, dementia, incontinence,
personality changes or seizures [7] . 

Serious neurological complications include meningitis, en-
cephalitis, epidural, subdural and cerebral abscesses, cere-
brospinal fluid rhinorrhea and pneumocephalus [4] . 

Differential diagnoses to be taken into account when con-
sidering a diagnosis of intracranial mucocele, include dermoid
and epidermoid cysts, endodermal, ependymal, colloid and
Rathke cleft cysts [4] . 

In our case, the patient presented with generalized seizures
precipitated by the intracranial extension of the mucocele.
Imaging modalities are of great significance for establishing
an accurate diagnosis and clinical management. In the con-
text of a suspected sinus drainage obstruction, intracranial
mucocele should be considered in the differential diagnosis
of a benign cystic expansion in the anterior cranial fossa. MRI
evaluates the distinction between cystic and solid changes
and is highly sensitive and specific, representing a golden
standard in the differentiation of cystic from neoplastic le-
sions. 

Conclusion 

Through this case report, we hope to draw attention to this
under recognized pathological entity, in routine neurosurgi-
cal practice and emphasize the importance of considering in-
tracranial mucoceles in the differential diagnosis of cystic le-
sions of the anterior cranial fossa, particularly in the presence
of co-existing benign tumors, like an osteoma. 
Patient consent 

This is to state that I give my full permission for the publi-
cation, reproduction, broadcast and other use of photographs,
recordings and other audio-visual material of myself and tex-
tual material (case histories) in all editions of the above-
named product and in any other publication (including books,
journals, CD-ROMs, online and inter- net), as well as in any
advertising or promotional material for such product or pub-
lications. I declare, in consequence of granting this permis-
sion, that I have no claim on ground of breach of confidence
or any other ground in any legal system against—Kreshnike
Dedushi and its agents, publishers, successors, and assigns
in respect of such use of the photograph(s) and textual ma-
terial (case histories). I hereby agree to release and discharge
Kreshnike Dedushi and any editors or other contributors and
their agents, publishers, successors and assigns from any and
all claims, demands or causes of action that I may now have
or may hereafter have for libel, defamation, invasion of pri-
vacy, copyright or moral rights or violation of any other rights
arising out of or relating to any use of my image or case
history. 
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